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PABOYAS ITPOI'PAMMA 110 YYEBHOMY IPEIMETY «XUMMS».
HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIEro 00pa30BaHus COCTaBIICHA
HAa OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
pOrpaMMbl OCHOBHOTO 00mIero odpaszoBanus, npenacrasieHHsix B PI'OC 00O, a
Takke Ha OCHOBe (ejepanbHON pabouell mporpamMmbl BOCIUTAHUA U C YUYETOM
KOHIENIMHM TPENoJiaBaHus y4eOHOTro mpeameTa «XuMus» B 00pa30oBaTeNbHBIX
opranuzauusax Poccuiickon denepanuu.

[Iporpamma 1o xuMuM Aa€T MpEACTaBICHUE O IEJsAX, OOIIel cTpaTeruu
0oOy4eHHMsI, BOCIIMTAHUS U Pa3BUTHs 00yYarOLIMXCs CPEACTBAMU YUYEOHOTO MPEIMETa,
yCTaHABJIMBAET O00s3aTelIbHOE MPEIMETHOE  COJACpXKaHUE, TMpeaycMaTpUBacT
pacmpenesieHue ero Mo KjaccaM M CTPYKTYpUpOBaHHME IO pasjesiaM U TeMaMm
MporpaMMbl  TIO0  XUMHUHU, ONpEIASIIeT KOJIMYCCTBCHHBIE M  KAaYCCTBEHHBIC
XapaKTEPUCTUKU COJEPIKAHMSI, PEKOMEHIYEMYIO IOCJIEeI0BATeIbHOCTh HM3yUYCHUS
XUMHUHU C YIETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JOTUKH YICOHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromuxcs, OINPEeAeiseT BO3MOXKHOCTH
npeaMeTa Ui peanu3aludd TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeILHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OO0IIIero o0pa3oBaHusl, a TAaKKe
TpebOBaHMI K pe3ynbTaTaM 00yUeHHUsS XMMHUHU Ha YPOBHE IeJIe n3ydeHus IpeaMeTa
M OCHOBHBIX BHJOB Y4€OHO-MO3HABATEIBHOM JEATENbHOCTH OOYydYaromerocs o
OCBOCHHIO y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XHUMHH CIY’)KUT OCHOBOM Jis  (OpMUPOBaHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero npeAcTaBiIeHU 0 MaTepUabHOM €UHCTBE MUPA, BaKHYIO POJIb
UTPAOT POPMUPYEMBIC XUMHUEH TIPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTHH U
00 »HBOJIIOIMU BEUIECTB B MPUPOAE, O IMYTAX PEIIEHUs TJIOOAIbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM, DHEPIreTUUYECKOW, IMHUILEBOU M
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOIEM 3APaBOOXPAHEHUS.

N3yuenue xumuu:



CIOCOOCTBYET peaan3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILIEHUS U TBOPYECKUX CIOCOOHOCTEN
oOydarolmuxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHON  JesTeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIENOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAKOMUT €O CHEHU(PUKOM HAYyYHOTO MBILUICHUS, 3aKJIaJblBAE€T OCHOBBI
LIEJIOCTHOTO B3IJIsSIIa Ha €IMHCTBO IPUPOJIBI U YENIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

CIOCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJOIMUYECKOE
00pa3oBaHUE 00YUYAIOITUXCS.

JlanHbple HampaBlieHUsT B OOYYEHUHM XHMHHM OOECNEYMBAIOTCS CHEU(PUKON
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHMEM 0a30BOM HAyKHM XMMHMH Ha OINpPEAECNEHHOM JTare e€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CUCTEMBl MEPBOHAYAIBHBIX TMOHITHH XWMHH, OCHOB
HEOPraHMYECKOM XUMUUM M  HEKOTOPHIX  OTHENbHBIX 3HAUYMMBIX  IOHATUN
OPraHUYECKON XMMUHU.

CrtpyKTypa colep)kaHHs HporpaMMbl IO XMMHHM C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOr0o mnoaxoja kK e€ wn3yudeHuro. CoaepikaHHue CKIAIbIBAETCS M3 CHCTEMBI
MOHSTHI O XUMUYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBI TIOHATUH O XUMHUYECKOU
peakiuu. OO0Oe 53TH CHUCTEMBl CTPYKTYpHO OpraHM30BaHbl MO MPUHLHUITY
[IOCJIEI0BATENBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEICTABICHUMN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;



— YUYEHUs O CTPOECHUU aTOMa U XUMHUYECKOM CBA3H;

— MpEACTaBJICHUH 00 3IMEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

Teopernyeckne 3HaHUSA  PacCMaTpPUBAIOTCS HAa OCHOBE  OMIIMPUYECKU
MOJIyYEHHBIX M OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEOBATENHFHO OT OJHOTO
YPOBHS K JIPYTOMY, BBITIONHSISI (PYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW IPAKTUYECKOIO IIPUMEHEHUS U IMOJYYEHHUs H3Y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl MO  XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHUS O XMMUYECKOW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUPA B JIOTHKE €&
CUCTEMHOW MPHUPOJBI, LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHHIO M METOJaM
II03HaHUs B HayKe. M3ydeHue XuMuu IpoOUCXOIUT C IIPUBJICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX YUeOHBIX peaMeToB: « OKpyxaromuid Mupy», «buonorus. 5—7 Kiacce»
«®Dusuka. 7 xkmace».

[Ipu M3yyeHun XUMUU MPOUCXOIUT (HOPMUPOBAHKNE 3HAHUIM OCHOB XUMUUYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHUS, MPAKTUYECKON EATEITbHOCTH
YesoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphL. 3ajadya y4yeOHOro
MpeAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUI — Ba)KHEUIIUX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX MOJOKEHHM, JOCTYMHBIX 0000IIEeHNI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B TPUOOILIEHNU K HAYYHBIM METO/1aM
MO3HAHUS TPU W3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B GOPMUPOBAHUHU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUH B y4e€OHO-II03HABATEIHHON U
y4eOHO-HCCIEeIOBATENIbCKON  JI€ATEIbHOCTH, OCBOCHMM TpaBWJ  0€30MacHOro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy m3ydyeHHH XMMHU Ha ypOBHE OCHOBHOI'O OOILEro OOpa30BaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TAKUE LU, KaK:

— (opMupOBaHME MHTEJUIEKTYaJlbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHHMH,

CIIOCOOHOM a1alITUPOBATHCA K 6I>ICTpO MCHAIOIHUMCSA YCIIOBUAM JKU3HH,



— HaIpaBJIECHHOCTh OOYUYEHHs HA CUCTEMATUYECKOE MPUOOIIIEHIE 00YyHIarOIIXCsI
K CaMOCTOSITENIbHOM MO3HABaTEJIbHOM JESITENbHOCTH, HAYYHBIM METOJIaM TO3HAHUA,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrieueHue yCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O00YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHHUS W CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMEIOUIMX YHUBEpPCAJbHOE 3HAYCHUE s
pa3IMYHBIX BUJOB JIEATEIHHOCTH;

— (opmupoBaHue oO0med (QYHKIMOHAJIBHOM U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCJIE YMEHHUIM OOBSCHATh U OLICHUBATD SIBJICHUSI OKPY>KAIOIIETO
MUpa, UCTIOJIB3YS 3HAHUS U OIBIT, TOTYICHHBIC PU N3YUCHUN XUMUH, IPUMCHSIThH UX
IIPU PEIICHUH POOJIeM B IOBCEIHEBHOM KU3HU U TPYA0BOH 1€ATEIbHOCTH;

— GopmupoBaHue y 00y4aroONMXxcs TYMaHUCTHUECKUX OTHONICHUH, MTOHUMAaHUS
[IEHHOCTH XUMHUYECKHX 3HAHWH IS BBIPAOOTKH JKOJOTHYECKH IEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM IEATEIBHOCTHU B LIENSAX COXPAHEHUSI CBOETO 3/10POBbS
Y OKPY’KAIOIIEH TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHWIO, CIOCOOHOCTEW K CaMOKOHTPOIIO H
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHUsS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOpY MpOoduIIs U HATPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEeHU .

OO111ee YnCIIO YacoB, OTBEIEHHBIX ISl U3YYEHUS] XUMHUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocraBisger 136 yacoB: B 8 kilacce — 68 yacoB (2 yaca B

HeJnelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHavajibHBIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XUMHM B KU3HU 4elOBeKAa. XMMHs B CHUCTEME HayK.
Tena n BemecTa. u3nyeckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[TonsTe o Meromax mo3HaHMs B XuMuM. Ywucteie BemectBa M cMmecu. CriocoObl
pa3aeIeHus] CMECEH.

ATOMBI U MOJEKyJbl. XUMHYECKHE dSJeMeHThl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GopMyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBas 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYpHBIX €IUHHI] BemectBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCAMHEHU.

dusnyeckue U XUMHUYECKUE SIBICHUS. XUMHUYECKasl peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHHUsI Macchl BellecTB. XHUMHUYeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeAMHEHUS, PA3I0OKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0W, MpaBWJIaMH pabOThl B J1Ta0OpaTOpuu W
npuémMamMu oOpanieHusi ¢ JIabopaTOpHbBIM O00OPYTOBAaHUEM, U3YYEHHE M OIKCAaHUE
(U3MYECKUX  CBOWCTB  OOpa3lloOB HEOPTaHWYECKHX  BEIIECTB, HaOI0JeHNE
¢u3nueckux (MIaBJIeHUE BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHHUE
U KOHJEHCAlUsi BOJbI) MU XMMHYECKUX (FOPEHHE CBEYH, MPOKAIMBAHHE MEIHOU
IPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJIEHUN, HAOIIOAEHUE U ONHUCAHUE
OPU3HAKOB  NPOTEKaHUs  XUMHUYECKMX  peakuumid  (paslokeHHe  caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pas3lioKeHHWE THAPOKCHAA

menu (1) mpu HarpeBaHuu, B3aMMOJEHCTBUE *kKeje3a ¢ pacTBopoM coiu meau (II),



U3y4YeHHE CIOCOOOB pas3eieHHs] CMECeil: ¢ MOMOIIbI0 MarHurta, (uibTpPOBaHUE,
BBITIAPUBAHUE, TUCTHIUIALNS, XpomaTorpadus, MPOBEACHUE OYHUCTKH IMOBAPECHHOU
COlid, HaOJIOJeHWe W  ONMCaHWE  pPe3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHMS MAaCChl, CO3JaHUE MOJEIEHM MOJIEKYI
(IIapoCTEPKHEBBIX ).

BakHeiuune npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucmopong — sneMeHT u mpoctoe
BellecTBO. HaxoxaeHue Kuciopona B MpUpoae, (U3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okxcunbl. Ilpumenenume xuciopoga. CrocoOb
MOJIyYEeHHS KHCIIOpOa B 1aOOpaTOpUu U MpOMbINIIEHHOCTH. KpyroBopoT kuciaopoaa
B nipupojie. O30H — aJuIOTPOIHAS MO (DUKAIUS KHUCIOPO/Ia.

TernoBoit 3pGeKT XUMUYECKON peaklui, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U DHAOTEPMHUYECKUE PEAKUMH. TOIUIMBO: yrojp M METaH. 3arpsA3HECHHE BO31yXa,
YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocTtoe BeniecTtBo. Haxoxaenue Bogopoa B MpUpoOE,
¢du3nYecKrue 1 XMMUUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayueHus. KucnoTs
Y COJIH.

MounsipHblii 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak  pactBoputTenb.  PacTtBOpBI.
HacelllieHHBIE W HEHACBIIIEHHBIE pPacTBOpPBL. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBasi 107151 BellleCTBA B pPacTBOpEe. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWSI.
Ponp pacTBOpoB B Npupoje U B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B HPHUPOJIE.
3arpsi3HeHHE NPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  coJjieoOpasytoiie  (OCHOBHBIC,  KHUCJIOTHBIE, aM{pOTEepHBIE) W
HecosieoOpasyromue. Homenknarypa okcuioB. @u3nyeckre 1 XUMHUYECKUE CBOMCTBA

okcu10B. [lomydenue okcuoB.



OcHoBanus. Knaccudukanuss OCHOBaHWIA: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. Dusznueckue M XUMHYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkmnarypa kucior. dusnueckue H
XMMHYECKUE CBOMCTBA KHCHOT. Pan axtuBHoctm wmertaimioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiatypa coneid. @U3MYECKME UM XHMHUYECKHUE CBOWCTBA COJIEH.
[Tomyuyenue couei.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPENIETICHUE COAEPKAHUSI KUCIOPOJa B BO3AYXE, MOJIy4YCHHE,
coOupaHue, pacrno3HaBaHUE M HW3YUYEHHE CBOWCTB KHUCJIOpOAAa, HaOJIOJICHHE
B3aMMO/ICUCTBUS BEIIECTB C KMCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMu OKCHUJIOB U OMHCAHUE WX CBOWCTB,
MoJIyuyeHue, coOupaHue, pacrno3HaBaHUE U M3YyUYE€HHE CBOMCTB BOJOpoJa (TOpeHue),
B3auMoJielicTBue Bogopoaa ¢ okcugom wmeau (II) (BO3MOXKHO HCIONIB30BaHUE
BHUJIEOMATEPHAIIOB), HAOII0JeHNEe OO0pa3loB BELIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHUE OCOOCHHOCTEH pPacTBOPEHHS BEIIECTB C PAa3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAaCcCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaIaMu (HAaTpUeM M KaJibIlueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEIOBaHWE OOpa3l0oB HEOPTaHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHUS OKPAaCKU HHIUKATOPOB B
pacTBopax KHCIOT W Iesioveil, u3ydeHue B3aumopeicTtBus okcuga meau (I1) c
pPacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C MeTaulaMH, PEaKIUuid HEeUTpaau3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJlIa IPYTUM W3
pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3aJa4 N0 TeMe «BakHeline Kiiaccl

HEOPraHUYECKUX COCTUHECHUIN.



IMepuognueckuin 3akoH u Ilepuoagmuyeckass cucremMa XUMHYECKHX
jaementoB JI. M. MenpaeneeBa. Crpoenume aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble TOMBITKM KJACCU(UKAUUU XUMUYECKUX dnemMeHToB. IllonsaTue o
rpynnax CXOJIHBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U
TUAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cuctemMa XMMHYECKUX 3JEMEHTOB /l.
N. MenneneeBa. Kopotkonepuoanas u anmuHHonepuoHas Gopmsl [lepuoauueckoit
cucteMbl xuMuueckux adnemeHTtoB J[. M. MenneneeBa. Ilepuonsl w  rpymmsl.
@U3AYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX  000JOYEK aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucremsl [l. W. MengeneeBa. XapakTepUCTHUKA XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIaM U MEPUOIaM.

3nauenue llepnommueckoro 3axkoHa u IlepmoanMdeckorl CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykh M npaktuku. JI. 1. MenneneeB — yuyéHbli u
IpaKJaHUH.

Xnmuueckass cBs3b. KoBaneHTHas (MOJdsipHAsT W HENOJISIpHAsi)  CBSA3b.
DIeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucnenuss. OKUCIUTENBbHO--BOCCTAHOBUTENBHBIE peakuni. [Ipomeccsl
OKHUCJIEHUS M BOCCTAHOBJIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE O00pa3loB BEUIECTB METAUVIOB M HEMETAJJIOB, B3aMMOJCICTBHE

TMAPOKCHUZIA IMHWHKA C pacTBOpaMH KHCIOT H HIGJ'IO‘-IGfI, IMPOBCACHUC OIIbITOB,



WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakliMK pa3ioKEeHHsI, COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peasmmzannst MEXIpEeOMETHBIX CBSI3€M NpU HM3YYCHHMM XHMHUM B 8 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOJIB30BAHUE KAK OOIIUX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TIOHATHUM, SBIAIOUIMXCA CUCTEMHBIMH JUISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO11Iue ecTecTBEHHO--HAay4YHbI€ MOHATHS: HAay4dHbIM (DakT, rumoresa, Teopus,
3aKOH, AaHaliM3, CHUHTE3, KiIaccuuKauus, T[EePUOJUYHOCTh, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJIICHHE.

duznka: MaTtepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO, TEN0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, ra3, GU3NUECKUE BETUYUHbBI, €AUHULIBI U3MEPEHUS,
KOCMOC, IJIaHeThI, 3BE3/16I, CoJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdhepa, MUHEPAJIbl, TOPHBIE MOPOIbI, TTOJIC3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XUMHMYECKasi peakuus

ITepuonnyeckuit 3akoH. Ilepuonnueckass cucteMa XMMUYECKHUX DJIEMEHTOB /I,
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalusl, KLU U UX COEIUHEHUN B
COOTBETCTBHUM C TMOJIOKEHUEM 3JIeMEeHTOB B [lepruoanueckoil cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XHUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKON PEIETKH U

BHUJIa XUMHUYECKOH CBS3H.



Knaccudukanuss © HOMEHK/IaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJjlacCaM HEOPraHWYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMrH9ecKuX peakiuii mo pa3InyHbIM MpU3HaKaM (110 YHUCITy U
COCTaBY YYaCTBYIOIIUX B PEAKIINU BEIIECTB, IO TEIIIOBOMY 3 (PEKTy, M0 N3MEHEHUIO
CTENICHEW OKHCIICHUs] XUMHYECKHX JJIEMEHTOB, IO OOpAaTUMOCTH, IO Y4YacTHIO
KaTajau3aropa). IK30- ¥ SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUSI.

[TonsaTre O CKOpPOCTH XHUMHYECKOH peakmuu. IloHsTHe 00 00paTUMBIX H
HEOOPATUMBIX XMMHUYECKHX peakiusx. [IoHATHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusx. [lonstue o karanuze. [loHsTHE O XMMHUYECKOM paBHOBecHH. DaKTOPHI,

BJIMAIOIINC Ha CKOPOCTH XUMHYECKOM pPCakOun MW IIOJIOKCHHUC XHMHUYCCKOI'O

PABHOBECHSL.
OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU

OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUMA €  HCHOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLUMALNH. DIJIEKTPOJIUTHI U HEANEKTPOJIMTHI.
Katnonsl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMUA BUIAMHU
XUMUYeCcKo# cBsizu. CteneHs aucconuanu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakunn moHHoro obmeHa. YClIOBHsI MPOTEKAHUSI PEakIMii MOHHOTO OOMeEHa,
MOJHBIE W COKpalmIEHHbIE WOHHBIE YypaBHEHUsS peakiuid. CBOWCTBA KHUCIOT,
OCHOBAaHHI M COJIeH B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUCCKOMN AUCCOIMAIIHH.
KauectBeHnnbie peakiinu Ha HOHBL. [[OHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYEeCKUX
BELIECTB — METAUVIOB M HEMETAIOB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu OT

BOSHGﬁCTBHﬂ Pa3IMYHBIX (I)aKTOpOB, HCCIICAOBAHNEC JJICKTPOIIPOBOJHOCTH paCTBOPOB



BEIIECTB, IIpollecca JUCCOLMAIMM KHUCJIOT, IIeJIoYell u coiedl  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIECO MaTEPHUATIOB), IPOBEICHHUE OIBITOB, HWJLIFOCTPUPYIOLIUX
IpU3HAKU MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaKa, BBIJCICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pPEAKUUi (TOpEHUE, pEeaKLUu pPa3I0KEHUs, COECIUHEHUS),
pacno3HaBaHWE HEOPraHWYECKHUX BELIECTB C IMOMOLIBIO KAaYECTBEHHBIX PEAKIUi Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHble CcTerneHu okucieHus. CTpoeHHe U (PU3NYECKHe CBOWCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA Ha MpUMEpPE XJI0pa (B3aUMOJECICTBHE C
METaJulaMHM, HEeMeTajUlaMu, Iuenodamu). XiopoBoaopold. ConsiHas KHCIIOTAa,
XUMHYECKUE CBOWCTBA, NOJyYEHNE, IPUMEHEHUE. JIeHCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4eJoBeKa. BakHelme XJIOpUIbl M X HaXOKIAECHUE B IPUPOJE.

O6mass xapakrepuctika 3ymeMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTelneHW okucieHus. CTpoeHue U (PuU3MUecKHe CBONCTBA
MPOCTBIX BEILIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALUUA KUCIOPOJA U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, GpU3MUeCKUe U XUMHUYECKHE CBOMCTBA (0OIIME KaK MpeICTaBUTENs
KJlacca KHUCJIOT M crenudpuyeckue). XMMUYECKHE pEeakld, JIeKallue B OCHOBE
MPOMBIIIUICHHOTO CHoco0a TOMy4YeHUs CEepHOM KHCIOThL. [lpuMeHenune cepHon
KUCIOThl. ConM CcepHOM KHUCIOTHI, KauyeCTBEHHas peakiuss Ha Cyib(paT-uoH.
Haxoxnenue ceppl M €€ COCAMHEHWM B MPHUPOJAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpY>KaIOILEH CpeJibl COEAMHEHUSIMHU CEPBI (KUCIOTHBIE JOXKIH, 3arPSA3HEHUE BO3TyXa
1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHMUSL.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS

ATOMOB, XapaKTCPHLIC CTCIICHHU OKHCJICHMHA. ASOT, pacnpoCcTpaHCHUE B IIPUPOIC,



¢du3nueckue U XxuMu4yeckue cpoiictBa. KpyroBopor azora B mpupojie. AMMHAK, €ro
dbusznueckue U XMMHYECKHUE CBOWMCTBA, MOJy4YeHHEe W mpumeHeHue. Conu aMMOHUA,
ux (pU3MYecKue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
HMOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ TOoJydyeHue, (PU3NYECKHe U XUMHYECKHE
cBoiicTBa (OOmIMEe Kak TMPEACTaBUTENS Kjlacca KUCIOT M crenupuveckue).
Hcnonb3oBaHrne HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJbHBIX yI0OpEHUM.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCAUHEHUSIMU a30Ta (KUCIOTHBIE
JIOXAHW, 3arps3HEHUE BO3AyXa, IOYBBI M BOMOEMOB). Docdop, amIOTPOIHBIE
moaudukamuu docdopa, puznyeckue u xumudeckue cporictsa. Oxcup dhochopa (V)
u (Qochopnas kucinora, (UIMUECKUE U XUMUYECKHE CBOWCTBA, IOJIyYECHHE.
Hcnons3oBanue ¢pocdaToB B KAUECTBE MUHEPAIBbHBIX YA0OPEHUH.

OO6mast xapakrepucThka 35eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€PHBIE CTENEHU OKUCIEHHS. YTJEpO[, aNIOTPOIHbIE MOAU(PUKALINH,
pacrnpocTpaHeHHe B MNpupoje, (pu3nueckue M XMMHUYECKHE CBOMCTBA. AJCOpOLMSL.
Kpyrosoport yriepona B npupojie. OKCuabl yriaepoaa, ux GU3nyeckue u XuMUYeCKue
CBOMCTBa, JEHCTBME HAa JKUBbIE OPraHU3Mbl, IIOJyYE€HHE U TMPUMEHEHHE.
DKoyiornyeckue MpoOJieMbl, CBsI3aHHBIE C okcuaom yriaepoaa (IV), rumoresa
100aJbHOIO MOTEIVICHUsT KJIUMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
CONM, WX (uU3MUeCKHe U XUMHUYECKHE CBOMCTBa, IMOJIyueHHWE M MPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbI. Vcrnosb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepojia (MeTaH, 3TaH, 3THJICH, alleTHIICH, 3TaHOJ, TJIUUEPUH, YKCyCHasi KUCIIOTA).
[IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOJIOB (Yrodib, IPUPOAHBIN ra3, He(Th), MPOTYKTHI
ux nepepaboTku (O€H3MH), UX POJib B OBITY M NPOMBIIUICHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BEUIECTBAX: )KUPaX, OeNKax, yriaeBoJax — U UX POJH B KU3HU

YCJIOBCKA. MaTepI/IaJ'H)HOG CAWMHCTBO OPraHNYICCKHUX U HCOPIraHNICCKUX COGHHH@HHﬁ.



Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npuMmenenue. CoeMHeHUs1 KpeMHus B mpupojae. O0mume npeacTaBaeHus: 00 OKCHae
kpemuusa (IV) u xkpemuueBorr kuciore. CUIMKAThI, UX HUCIOJIb30BAaHUE B OBITY, B
MPOMBIIUICHHOCTU. BakHeWIlne CTpOUTEIbHBIE MaTepuajbl: KEpamHKa, CTEKJIO,
LIEMEHT, OeToH, eie300eToH. [IpoOiiembl  GE30MACHOTO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHHuEe 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB COJSIHOM KHCIOTHI,
IIPOBEJCHUE KaUYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOII0JeHIE IPU3HAKOB UX
MPOTEKAaHUS, OMBITHI, OTPaXKAONINE (PU3NYECKHE U XUMUYECKHE CBOMCTBA TAJIOT€HOB
U UX COEIUHEHHH (BO3MOXHO MCIIOJNB30BAHHE BUAEOMATEPUAIIOB), 03HAKOMIIEHUE C
oOpa3naMu XJIOPUJOB (TaIOT€HUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXHO MCIOJb30BAHUE BUJCOMATEpUATIOB), HAOJIOIECHHE
mpoiiecca OOyTIWMBaHMUS caxapa TMOJ] JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOU
KHCJIOThl, HW3YY€HHUE XHUMHYECKHUX CBOMCTB pa30aBJIECHHON CEpHONl KHUCIOTHI,
IPOBEJCHNE KAaueCTBEHHOM peakuuu Ha Cyib(aT-uoH M HaONIoJIeHuEe Npu3HaKa e
MPOTEKaHUsl, O3HAKOMIICHHE C (PU3NYECKHUMH CBOMCTBaMM a3oTa, (ochopa u ux
COEIMHEHHI (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEpUAIOB), 00pa3laMu a30THBIX U
dbochopHBIX yAOOpEeHM, MOMydeHUE, COOMpaHHUe, pACIO3HABAHWUE U H3yUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKlMii Ha HOH aMMOHUA U (ocdart-
VOH U M3Y4YEHHE NPU3HAKOB MX MPOTEKaHUs, B3aUMOJACICTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MEAbI0 (BO3MOXKHO HCIIOJB30BAaHUE BHUAEOMATEPUATIOB),
M3y4eHUE MOJIEJel KpUCTAJUIMYECKUX pEMETOK anmasa, rpadura, ¢ynepena,
O3HaKOMJIEHHE C TPOLIECCOM aACOpPOLMU PAaCTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM M YCTPOMCTBOM IMPOTHBOrasa, IMOJy4YeHUEe, coOupaHue, pacro3HaBaHUE U
U3y4YeHHE CBOMCTB YIJIEKUCIOrO Tra3a, MPOBEJCHUE KAYECTBEHHBIX peakluuil Ha

Kap60HaT N CUJIMKAT-UOHBI 1 U3YUCHUC IIPU3HAKOB HUX IPOTCKAHWA, O3HAKOMJIICHHC C



OPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a7ad
1o TemMe «BaKHEenIne HEMETaIbl U X COCTUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast XapakKTepUCTUKA XUMUIECKUX AJIIEMEHTOB — METAJUIOB HA OCHOBAHHMH MX
nonoxxenus B Ilepuogmueckon cucrteme xumuyeckux aneMeHToB J[. . Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTAIIOB. MeTaiuinueckasi CBA3b U METaJUIM4eCcKast
KPUCTAJUIMYECKAsA pEemETKA. OJEKTPOXUMUYECKUM PAI  HANpSKEHUHM METalIOB.
duznyueckre W XUMHYECKHE CBOWMCTBa MeTaioB. OOmMe crnocoObl MOTy4YeHUs
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN, OpOH3a) U WX NPUMEHEHUE B
OBITY ¥ IPOMBIILJICHHOCTH.

[[lenounsie MeTamibl: MoJiokeHUE B llepronnyeckoil CUCTEME XMMHUYECKUX
anemeHToB [[. MI. MennaeneeBa, CTpOCHME UX aTOMOB, HAXOXJCHUE B MPUPOJIE.
duznueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCUabl U
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIVIOB U UX COCTUHEHUN.

[[lenouyHo3eMeNnbHBIE  METAJUIBI MAarHUM W KAJIbLUWA: TOJIOKEHUE B
Ilepnogmueckoi cucreme xumuueckux 3yeMeHToB Jl. M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJeHue B mpupojac. OuU3nyeckue U XMMUYECKUE CBOMCTBA MAarHusi U
Kanbplusa. Baxuenmme coeuHeHUs Kanblys (OKCHA, TUAPOKCUI, coin). KECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmomMuHuii: nosioxkeHue B Ileproanueckoil cucteMe XMMHUYECKUX AJIEMEHTOB
J. U. MeHnneneeBa, cTpoeHue aroMma, HaxoxxiaeHue B mnpupojge. dusznueckue u
XUMUYECKHE CBOMCTBA amtOMUHUA. AMQOTEpHbIC CBOWCTBA OKCHAA U THAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenne B [leproanueckoil cucremMe XuMudeckux anemeHToB Jl. 1.
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Prusndyeckne u XUMUYECKHUE
cBoricTBa xene3a. Okcuppl, ruapokcuasl U conu xeneza (II) u xeneza (1), ux

COCTaB, CBOMCTBA U IMOJIYUCHHC.



Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O0Opa3laMd METAUIOB M CIUIaBOB, WX (HU3UIECKUMU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJCHCTBHUS OKCHA KaJbIlUi W HATPHS C
BOJIOM (BO3MOXKHO HCIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJIBI, MpOIEcca TOPEHUs JKeJle3a B KUCI0poe (BO3MOXKHO MCIOIb30BAHKE
BHJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKIWA Ha HWOHBI:
MarHusi, Kajblusi, amoMmMuHus, nuHka, skeneza (II) m xemeza (III), memm (II),
Ha0JII0ZICHUE U OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHU UOHAMU HATPHS, KaJIHS
U Kanmblus  (BO3MOXXHO  HCIIOJB30BaHUE  BHUJEOMATEPHUATIOB), HCCIEIOBAHUE
aM(OTEpHBIX CBOMCTB THAPOKCHUJIA AIIOMUHUSA W TUIAPOKCHAA IMHKA, DEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJ1a4 110 TeMe «BakHelIe MeTauibl U UX COCMHEHUSD.

XHUMHS M OKPY:KaOLIas cpeaa

BemectBa u marepuanbl B IIOBCEIHEBHOM >KWM3HHM 4YeEJIOBEKAa. be3omacHoe
WCIIOJb30BaHME BEIICCTB M XUMHUUYECKUX peakuuii B ObiTy. IlepBas momoiis mpu
XUMHYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarolew cpeanl (mpelnenbHast JA0MycTUMast
KOHLIeHTpanus Bemects, aaiee — [IJIK). Ponp xumuum B pemieHUH 3KOJIOTMYECKUX
mpo0em.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeaMETHBIX CBSI3€M NpU W3YYEHUM XHUMUU B 9 Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK W TOHATHUM, SBIAIOIIMXCA CUCTEMHBIMH JUISI OTAEIBHBIX IPEAMETOB

CCTCCTBCHHO--HAYYHOI'O IUKJIA.



OOmue ecTeCTBEHHO-HAy4yHbIE MOHATUSA: Hay4dHbId (DakT, TUIOTE3a, 3aKOH,
TEeOopus, aHaliu3, CHUHTE3, KIacCHU(pHUKaluUsi, NEPUOAUYHOCTb, HAOIIOJICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MaTepPHAIbI.

dwuszuka: MaTtepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
paZOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUYECKUI 3aps, IPOBOJIHUKH,
MOJTYTIPOBOTHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBA, a3, pacTBOpP, PAaCTBOPUMOCTb, KpUCTANIMYECKas pEIIETKa,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
ILUIaHETHI, 3BE3Ab1, COJHIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KocucTEMA, MHUHEPAJIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOJbI, MOJIE3HbIE

HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JIOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMHH B €IMHCTBE YYEOHOW U
BOCIIMUTATEIbHON NIEATEIIBHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMH POCCUHUCKUMU
COIMOKYJIBTYPHBIMA W JTyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH, TIPUHSATHIMH B
oOuiecTBe IMpaBWJIaMd M HOPMAaMHM TIOBEIEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYarOIIUXCSl.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTb oOyyJarommxcs
PYKOBOJCTBOBaTbCA  CUCTEMOW  TO3UTUBHBIX  I[IEHHOCTHBIX  OpPUEHTALMU U
pacUIMpEeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOT'O OTHOILIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEUIO, TOHMMAaHUsl 3HAYEHUS XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEPENOBBIX JOCTIKEHUAX U OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

NOPENCTaBIICHUS O COLUMAJIbHBIX HOpPMax M MpPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOH, yueOHO-UCCIIeIOBATENBCKOM, TBOPYECKON U PYTUX BHUAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOMW COBMECTHOW JESATEILHOCTH TPU BBITOJHEHUHU
y4eOHBIX, TO3HABaTEIbHBIX 3a/1a4, BBITOJIHCHUH XUMHUYECKUX DJKCIEPUMEHTOB,
CO3JJaHUHU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHHUIO M B3aUMOIIOMOIIN
B Mpolecce 3TOM y4eOHOU AesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U
IIOCTYTNKM CBOMX TOBAPULIEH C MO3WULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM

OCO3HaHUA HOCHGI[CTBI/Iﬁ IMOCTYIIKOB;



3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XHUMHUYECKON peakiu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pAa3BUTHS HAayKH W COCTABJISIOIINC
OCHOBY [IJIsl TIOHMMAaHHUs CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPHUPOJABI, B3aUMOCBS3AX 4YEJIOBEKa C
IPUPOTHOM CPEIOH, O POJIM XMMHH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHHMH II0
XUMUHU, HEOOXOAUMBIE JUIsi OOBSICHEHHS HAOII0JaeMbIX IPOILIECCOB U SIBICHHIA,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATENIbCKOM KyJIbTYypbl, B TOM YHCIIC
HABBIKOB  CaMOCTOSITENIbHOM paboThl ¢ yY4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYpPOM, JIOCTYIMHBIMA TEXHUYECKUMH CpPEJCTBAMH  WH()OPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOY4YEeHUI0O M TMO3HAHMIO, JHO003HATEIBHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOHN U UCCIIE0BATENLCKON NESTEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHSI OOYUCHHSI B JATbHEHUIIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TIOCJICICTBUNA W HEMpPHUITHE
BPEJHBIX  NPUBBIYEK  (YMOTPEOJICHUS ~ QJIKOTOJIs, HApPKOTHKOB,  KypeHHS),
HEOOXOJIMMOCTH  COONIOJIEHUs] MpaBui  0€30MacHOCTH TIpU  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTUISCKOMY HM3y4YeHHUIO MPOEeCcCHil U Tpylaa pa3IudHOTO Poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJAOBOM JESITEILHOCTH, B TOM YKCJIE Ha OCHOBE
NPUMEHEHUS PEAMETHBIX 3HaHUW 10 XUMHUH, OCO3HAHHBIN BHIOOD WHIMBUAYATHHON
TPACKTOPUHN TPOAOJDKEHUs 00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HMHTEPECOB H

CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEW, YCHEIIHON



po(eCCUOHATIBHON JIEATEIbHOCTU U Pa3BUTHUSI HEOOXOJUMBIX YMEHHI, TOTOBHOCTb
aIalTHPOBATHCA B MPO(ECCHOHATILHOM Ccperie;

6) IK0JIOrHYeCKOro BOCIIMTAHHA:

AKOJIOTMYECKU LIENECO00pa3HOE OTHOUIEHUE K MPUPOJE KaK WUCTOYHHKY >KH3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTU 3J0POBOTO H
Oe3omacHOro o0paza JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3MUYECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
paBuJl OE30MACHOTO MOBEIEHUS IPU paboOTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JOIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJydaeMmble NPH U3YYEHUU XUMUU, I
pEelIeHUs 3a]a4, CBS3aHHBIX C OKPYXKAIOLIEH NPUPOJHOM CPENOM, I MOBBILICHHUS
YPOBHSI ~ DKOJIOTHYECKOW  KyJbTYpbl, OCO3HaHUS  TJIOOQJIBHOIO  Xapakrepa
HKOJOTUYECKUX NpOoOJeM M MyTed HX PELICHUS TOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJACTBOBATbCA MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3yJIbTATOB BBIACISAIOT 3HAYMMBIE IS
(dbopMHUpOBaHUST MUPOBO33pEHHUS OOLIEHAYYHbIE MOHATHSA (3aKOH, TEOpHs, MPUHILIUII,
runore3a, (akT, cucTema, IMpoLecc, OKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHMU M3 ITUX MpeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHON
HAyYyHOM KapTHHE MHpa, U yHHUBEpCalbHbIE yueOHbIe NEHCTBUS (IO3HABaTENbHBIEC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOphle o0OecrneunBaioT (HopMupoBaHue
TFOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHMIO M OCYIIECTBIICHUIO yueOHOU
NEATEIBHOCTH.

Ilo3HaBaTeJbHBIC YHUBEPCATbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jjornueckue 1eiicTBUA:



YMEHHUSl HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHWI: PAaCKPHIBATh CMBICT XHMHUYECKHX MOHATHH (BBIICIATh UX XapaKTEepHBIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSTUSMHU), HCIOIH30BAThH
MOHATHUS I OOBSICHEHUS OTICIBHBIX (D)aKTOB W SBJICHWH, BHIOWPATh OCHOBAHUS U
KpUTEPUHU ISl KIacCHU(UKAIIMM XUMHYECKUX BEIIECTB M XWMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3U MEXAY OOBEKTaMU H3Y4CHMUS,
CTPOUTH JIOTUYECKHE PACCYXKICHHs (MHIYKTUBHBIC, NCAyKTUBHBIC, TIO AHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TIPUMEHSATH B TIpollecce TO3HAHWS TOHATHS (IIPEIMETHbIE W
MeTaIpeAMETHBIC), CHMBOJUYCCKHE (3HAKOBBIC) MOJICIH, MCIOJIb3yeMbIe B XHMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMylia U ypaBHEHHE
XUMUYECKON peaklud — TP PEIICHUH Y4eOHO-TTO3HABATENBHBIX 3a/ad, ¢ YIETOM
ATUX MOJICTBHBIX TMPEICTABICHUN BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU M3Y9aeMbIX OOBEKTOB — XMMHUYECKUX BEICCTB M XMUMHYECCKUX PEaKIIHi,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE  CBS3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTebCcKue AeiiCTBUS:

YMEHUE WCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MMO3HAHUS, a TAK)KE€ B KAUeCTBE OCHOBHI I (POPMUPOBAHUS THIIOTE3BI TIO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

MpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OPTraHW3alldd M TMPOBEIACHUIO
YUYEHHYECKUX DKCIIEpUMEHTOB, YMEHHE HaOmogaTh 3a XOIOM  Tpollecca,
CaMOCTOSTEIIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopMyIupoBaTh OOOOIICHUS WU
BBIBOJIbI IO pe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUSA, COCTABIATh OTUYET O
npoJieIaHHoN padoTe.

PadoTa ¢ nnpopmanueii:



yMEHUE BBIOMpATh, aHAJU3UPOBATH W HWHTEPHPETUPOBATH HH(MOpPMAIUIO
pa3IMYHBIX BUIOB U (POPM MpPENCTaBICHHS, MOIYyYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOMYJISIpHAS JIUTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcebl UHTEepHETA), KpUTUYECKHA OLEHHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO
nH()OpMAITHIO;

yMEHHUE TMPUMEHATHh Pa3IMYHbIe METOAbI M 3ampoChl MPH TMOUCKE U O0TOOpe
MHQOpMaMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [UIsl BBIIOJHEHUS
y4eOHBIX M TO3HABATEIbHBIX 3aJau ONPEAENIEHHOrO TUIIa, IPUOOPETEHHE ONbITa B
o0jacT  HMCMONBb30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX MOHCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJbHYIO (OpMYy IpelcTaBiIeHUs MHPOpMaluu U
WUTIOCTPUPOBATh  pEIIaeMble 3aJaud  HECIOKHBIMU CXEMaMH, JUarpaMMmami,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHME HCNOJb30BaTh W  aHaJU3UpOBaTh B Ipolecce ydyeOHOW W
MCCJIEI0BATENbCKOM JI€ITEIbHOCTH WH(OPMAIMI0O O BIMSAHUM HPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOAHOM CPEBL.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC YYeOHbIE JeHCTBUSA:

YMEHUS 33/1aBaTh BOIMPOCHI (B XOJ€ auajora u (Wiu) IMCKYCCUH) IO CYIIECTBY
oOcyknaemMoil  TeMmbl, (OPMYJIHUPOBaTh CBOM  NPEUIOKEHHUS  OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEIOAKEHHOM 3a1a4u;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  PE3yJNbTaTbl  MO3HABATEIbHOU
NESATENBHOCTH B YCTHBIX M MMHCbMEHHBIX TEKCTaX; JEJAaTh IPE3CHTALUIO PE3YJIHTATOB
BBITIOJTHEHUSI XMMHYECKOTO JKCIepuMeHTa (1abopaToOpHOrO OMbITa, JabopaTopHOM
paboThI IO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHHUsI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATENILHON U MCCIIEI0BATEIbCKON JEATEIBHOCTH MPU PEIICHUH BO3HUKAIOIINX
mpoOjeM Ha OCHOBe Yyuéra OOmMMX WHTEPECOB W COTJACOBAHUS IO3UIIAN

(060y>KI[€HI/IH, oOMeH MHCHUAMH, «MO3TOBBIC IITYPMbD», KOOpAWHAIKWA COBMECTHLIX



JEUCTBUM, OmpeelIeHue KPUTEPUEB MO OlLEHKE KayecTBa BBIMIOJHEHHOW PabOThI U
IpyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEIbHO ONPENECATh LENU JICITEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJHMPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATENIbHOCTh, BBHIOMpaTh Hambosiee A(PPEeKTHUBHBIE CHOCOOBI pelIeHHUs] YYCOHBIX H
MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIBHO COCTAaBIATh WM  KOPPEKTUPOBATH
MPEVIOKEHHBIA  aJITOPUTM JCHCTBUIM TpPU BBIIOJIHEHUU 33JaHUM C Yy4ETOM
MOJIyYeHHUS] HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM I€JU, YMCHUE
HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaracMbI€ B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe nmnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO  00S3aTEIHLHOIO
collepKaHMs, YCTAHOBJIGHHOTO JaHHOW deaepanbHON pabouedt Mmporpammoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIOUIMMKCS HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, crieniupuieckue s MPeIMETHOM 001aCTH « XUMHUS, BUABI ICITCIHHOCTH
[0 TMOJYyYEHWI0O HOBOTO 3HAHUS, €ro WHTEpOpeTaluy, MOpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIUsX.

K xonity oOyuenus B 8 kjiacce mpeIMETHBIE PE3yIbTaThl HA 6A30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHU:

e PACKpBIBATH CMBIC] OCHOBHBIX XHMHYECKHX IOHSITUWA: aTOM, MOJIEKYIIa,
XMMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CJOXKHOE BEIIECTBO, CMECH
(omHOpOMHAsT U HEOAHOPOAHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M
MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Ji1 XMMHUYECKOTO AJIEMEHTa B COEIMHEHUHU, MOJISIPHBINA O0BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XHUMHUYECKas peakmus, KiIacCU(pUKAIMSI pPEaKluid: peaxiuu

COCAMHCHUA, PCAKIIUN Pa3JIOKCHUA, PCAKIUN 3aMCIIICHUS, PCAKIIUK O6M€Ha,



9K30- M DHIOTEPMUYECKHUE PEAKIUHU, TerIoBou 3 eKT peakuuu, Sapo
aToMma, SJCKTPOHHBIA CJIOW aroMa, aTOMHAas OpOWTal b, PagUyC aToMma,
XUMHYECKasi CBS3b, MOJSPHAs W HEMOJSpPHAs KOBAJEHTHAs CBS3b, MOHHAS
CBsI3b, MIOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10J1s BellecTBa (MPOLEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHIATUH U
MIPUMEHSTH ATU TOHSATHUSI TIPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUIH;
UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (OpMYI BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

OTPENIENIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENIEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIIC)KHOCTD
BEIIECTB K OMNPEACIEHHOMY KJacCcy COeAMHEHUW 1o ¢opmysiaM, BUJ
XUMUYECKOW CBsI3M  (KOBAJIGHTHAasT W HMOHHAsl) B HEOPTraHUYECKUX
COEIMHEHUSAX;

packpeiBath cmbicn Ilepumoamueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh TMOHMUMAHUWE TEPHUOJIUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX TMojokeHuss B Ilepuogmyeckoil cucreme,
3aKOHOB COXpPAaHEHHUsT MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

OMUCBHIBATh M XapakTepu3oBaTh TaOMMuHyro Qopmy Ilepuonuueckoit
CHUCTEMbl XUMUYECKHUX AJIEMEHTOB: Pa3/inyaTh MOHATHUS «TJIaBHAsl MOATpYMa
(A-rpynma)» u «mobounas mnoarpynmna (b-rpynma)», mansie u Oosbiive
Nepuobl, COOTHOCUTh OOO3HAYECHMS, KOTOpbIE HMEIOTCS B TabJuUIle
«Ilepuognueckass cuctema xumudeckux sjiemeHToB J[. M. MennaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, odllee YKCIIO JIEKTPOHOB M paclpesielieHue uX Io

AIIEKTPOHHBIM CJIOSIM);



KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBhI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKHE peaknuu (M0 YHUCITy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, 0 TEIIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OONME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPXKIAs OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHHS XHUMHYECKUX TMPEBpAIICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO »JJIEeMEHTa 10 (opmylie COoequHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKON pPEAKLINH;

PUMEHSTH OCHOBHBIE ONEpPAllUd MBICIUTEIHHONU NESITEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEeMaTH3allhio, KiacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJICACTBEHHBIX CBSI3€M — i1 HM3YyYCHHs] CBOMCTB
BEIIIECTB U XMMHUYECKUX PEaKIIMi, €CTeCTBEHHO-HAYYHBIC METOIBI TIO3HAHUS
— HaOMroACHUE, M3MEpEeHHe, MOACIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIA U
MBICJICHHBIN);

CJIeIOBATh MPaBHJIaM IT0JIh30BaHUS XUMHUYECKOU MOCYI0N M J1a0OpaTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBWjaM OOpalmieHus C BeHleCTBAaMU B
COOTBETCTBMM C HHCTPYKIMSAMH TIO  BBITIOJIHEHUIO  J1aOOpaTOPHBIX
XUMUYCCKUX OIBITOB TI0 MOJYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposila W KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIMpPEACIEHHON
MaccoOBOM JoJied pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U IPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTBl IO PACMO3HABAaHUIO PACTBOPOB WIEIOYEH U

KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, (peHONIPTaANCUH, METHIIOPAHK U

TpyTue).



K xonity oOyuenus B 9 kijiacce mpeMETHbIE PE3yJbTaThl HA 0A30BOM ypOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHI: XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCIICHMS,
XUMUYECKasl peaKkilysi, XUMHUecKasi CBsI3b, TEIJIOBOU 3P dEKT peakiuu, MOJib,
MOJIAPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIEKTPOIUTHYECKAS JUCCOLMAIIMS, PEAKIIMK HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBecHe, oOOpaTUMble W  HeoOpaTUMBbIE  pEaKIUH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHU, OKACIUTEL, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTAHOBIIEHHE, aJUIOTPOINHs, aM()OTEpHOCTh, XMUMHUYECKas
CBsI3b (KOBaJICHTHAsl, MIOHHAsI, METAJUIMYECKas ), KPUCTAITMYECKAs PEIIETKa,
KOppO3Usl METAIIOB, CIUIABbl, CKOPOCTh XMUMHUYECKOW PEAKIINU, MPEIEIHHO
nonycrtumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH  B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX MOHSATHM U
IIPUMEHSATH T ITOHATHUS IPU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
HCIIOJB30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIEHUS (POpMYJT BEIIECTB
Y YPABHEHUN XUMHUYECKHUX PEAKIIUIM;

ONPENETATh BAJCHTHOCTh U CTENEHb OKUCJICHHS XUMHUYECKHUX 3JIEMEHTOB B
COCMHEHUAX  Pa3JIMYHOIO  COCTaBa, MPHUHAJJICKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COeIMHEHU 1o (opMysiaM, BHJI XUMHUYECKOUN CBSI3U
(KoBaJIeHTHasi, MOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COCTUHECHUSX,
3apsii MOHA TI0 XUMUYECKOU (hopMyJie, XapaKTep CpeJibl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAUHECHUM, TUIl KPUCTAUNIMYECKON PEIIETKU KOHKPETHOTO
BEILIECTBA;

packpbiBath cMmbici llepuogmueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 NOHMMAaHUE: OINUCBHIBATH H  XapaKTEPU30BATH

Tabinunyto (opmy Ileproguyeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB:



paznuyaTh TMOHATUSA «rJIaBHas mnoarpymnmna (A-rpynma)» U «1moOoudHas
noarpynmna (b-rpynma)», wmanble U OojibIIME NEPUOMABI, COOTHOCHUTH
0003HauYEHHUsA, KOTOPbIE UMEIOTCS B MIEPUOUYECKOM TabMIe, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XHUMHUYECKUX SJIEMEHTOB (COCTaB M
3apsig  szapa, oOIiee YHCIO JJICKTPOHOB M paclpeesieHHe UuX II0
AJNIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB D3JIEMEHTOB M HX COCJAMHEHUN B Tpejenax MallbIX IMEPUOJ0B M
[JIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYEeCKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy YYacTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo HU3MEHEHHUIO CTETEeHEW OKHUCICHHS
XUMUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBaTH) OOIIME U cHenuPuyecKkrue XUMHUUYECKUe
CBOMCTBAa TIPOCTBIX M CIOXHBIX BEUIECTB, IMOJATBEPKIAsA OIMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX U HWOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATh YPABHEHHUS DJIEKTPOIUTUUECKON JUCCOIMAIIUUA KUCIIOT, MIeJI04eit
U COJIeH, MOJIHbIE U COKpaIIEHHbIE ypaBHEHMS pEakiuii MOHHOTO OOMEHa,
YpaBHEHUSl pEaKIui, MOATBEPKIAIOIINX CYLIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MEXK]Iy BEILIECTBAMHU PA3JIMUYHBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUSI XHWMHYECKUX MPEBPALICHU B Pa3IUYHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCUTEIBbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB,

MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa M0 QopMylie COEIUHEHHUS,



MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MIPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

coOJiroaTh IpaBujia MOJIb30BaHUS XUMHYECKOW MOCYI0HW W J1abopaTOpHBIM
o0opynoBaHUEM, a TakXKe TMpaBuia oOOpalleHus C BEIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSAMH TIO  BBITIOJHEHUIO  JIAOOPATOPHBIX
XUMUYECKUX OIMBITOB MO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HbBIX BEIECTB
(aMMMaKa 1 yTJIEKUCIIOro ra3a);

IPOBOJUTEH PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: pPACMO3HaBaTh OMNBITHBIM NYTEM XJIOPUA-, OpPOMHUI-, HOIUI-,
kapOoHat-, ¢ocdar-, cwiMkKar-, cyiab]ar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M HMOHBl HM3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHLHOW JCSITCIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AIINIO, BBISBICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€H — JUIsI M3yYEHUS] CBOWCTB BEIICCTB M XUMHUYECKHUX
peakiMii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHWS — HaOIIOACHHE,

U3MEpPEHHE, MOACIINPOBAHUE, SIKCIEPUMEHT (PEaabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
No HaumeHnoBaHue pa3aesioB u KoauyecTBo 4acoB DJIeKTPOHHbBIE
n/m | TeM MporpamMmbl Bcero Kontpoabubie | (uudposbie)
padoThI o0pa3oBaTte/ibHbIE
pecypchl
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
11 Xumus — BakHas 00J1acTh 5 bu6nmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUYECKOU JCSITSILHOCTH
YeII0BeKa
1.2 BemecTBa 1 xuMu4ecKkue 15 1 bubmuorexa [IOK
peaKIuu https://m.edso00.ru/7f41837¢c
Wroro no pazneny 20

Paznen 2. BaxHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB

2.1 Boznyx. Kucnopog. [lonsitue 6 bubnnorexka HOK
00 okcugax https://m.edsoo.ru/7f41837c
2.2 Bognopoa.Ilonsarue o kucimorax 8 bubnmnorexka HOK
U COJISIX https://m.edso0.ru/7f41837c
2.3 Bopa. PactBopsl. [lonsitue 06 ) 1 bubnmnorexka HOK
OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChI 11 1 bubmmoreka [IOK
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3jiementos /1. U.
MenneneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKUCIAUTE]IbHO-BOCCTAHOBHUTE/IbHbIE

peakuuu
3.1 [lepuonnueckuii 3aKoH 1 7 bu6nuoreka [IOK
[Tepuonnueckas cucrema https://m.edso00.ru/7f41837c
XUMHYECKHUX deMeHTOoB /1. 1.
Mennene-eBa. CTpoeHne aToMa
3.2 XuMHYECKas CBA3b. 8 1 bubnuoreka [IOK
OKuCINTEIIHHO- https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIbHBIC PEAKIINH
Utoro no pazneny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4

ITPOI'PAMME
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9 KIIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeEM KoHnTpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpaMmbl padoThbI
pecypchl
Pa3nes 1. BemecTBo H XuMH4yecKkme peakiun
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eioB Kypca https://m.edsoo.ru/7f41a636
8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa OK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKIuid
DIIEKTPONUTHIECKAS
13 JIUCCOLIMALHA. 8 1 bubmuoreka [JOK
' XUMHUYECKUE Peakiuu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasuibl U MX cOeIMHEHMSI
OO6m1as XxapaKTepruCcTUKa
2.1 XI/II\I/-IT/I‘{CCKII/)IX 3m1:MeHT0B 4 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensl
OO61as xapakTepuCcTHKa
99 XUMHYECKHUX IJIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpymmst. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHUS
OO61mas xapakTepucTHKa
53 XUMHYECKHUX IJIEMEHTOB 7 bu6mmorexa [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u Ux coeTMHEHHS
OO61mas xapakTepucTHKa
XUMHUYECKHX AJIEMCHTOB Bu6 1IOK
nOIMOTEKa
2.4 IVA- . Yrnepo, 8 1
rp}:HHH riepoaH https://m.edso0.ru/7f41a636
KPEMHUH B UX
COCTMHCHUS
Hroro mo pazneny 25
Pa3znen 3. MeTa/iibl 1 MX COeTMHEHHS
31 OO0mmue cBoicTBa 4 bubnuoteka [JOK

METAIJIOB

https://m.edsoo.ru/7f41a636
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Baxkueiimue MeTanibl U

3.2 16
UX COEUHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Wtoro mo pazneny 20

Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

41 BemectBa u matepuansl B 3 bubnmoreka [JOK
' JKM3HHU Y€JIOBEKA https://m.edso00.ru/7f41a636
Utoro mo pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Tema ypoka KoJsun4vecTBo 4yacoB JIeKTPOHHbIE
n/n Bcero KonTpoasn. | uupposbie
padoThI o0pa3oBaTe/bHbIE
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [JOK
’KHU3HU deoBeka. Tena u Belecrsa https://m.edsoo.ru/ff0d210c
2 ITonsaTHe 0 MeTOHax MO3HAHUS B 1 bu6mmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
3 [IpakTuueckas padora Ne 1 «IIpasuia 1 bubnnoreka [JOK
paboThI B 1a00paTOpHH U PUEMBI https://m.edsoo.ru/ffod23dc
oOparieHus ¢ J1abopaTopHbIM
000pyTIOBaHUEM
4 Yuctele BemecTBa U cMecu. CIocoOb! 1 bu6mmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5} [Ipaktrueckas padota Ne 2 1 bubnuorexa [JOK
«Paznenenue cmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKU OBApEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CUMBOJIBI) XMUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie n ClI0KHBIE BEIIECTBA 1 bub6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubnuoteka [JOK
https://m.edso0.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK
Xumunyeckas popmyina. BaneHTHOCTb https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 2JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorekxa [IOK
OTHOcCHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO 1 but6mmorexa [IOK
3JIEMEHTAa B COCAUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Modb. 1 bubmuotexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKknue U XUMHUYECKHE SBJICHUS. 1 bu6mmorexa [IOK
XuMHUECKasl peaklus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS 1 bubnnoreka [JOK
XMMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. 1 bu6mmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koauuecTBa, Macchl 1 bubmuoreka [JOK
BEILIECTBA 10 YPABHEHUSIM https://m.edso0.ru/ff0d5708
XUMHYECKUX PEAKII
18 Knaccudukamnmss xumMuaeckux 1 bu6mmoreka [IOK
peakuuii (coequHeHus, pa3IoKeHuUs, https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
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19

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIoneaucT. O6o0IeHHE U
CHCTEeMaTH3alysl 3HAaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo reme bubmumorexa [IOK
«BemiecTBa 1 XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290

21 Bo3ayx — cmech razos. CocraB bubmuorexa [IOK
Bo3ayxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H

22 du3nYecKre 1 XMMUYECKHE CBOMCTBA bu6mmoreka [JOK
KHUCJIOpoJia (peaKkuu OKUCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumgax

23 Crioco0sI MOJTy9eHHUS KHCIIOpOia B bubnmoreka [JOK
J1a00paTOPUH U MTPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa

24 TemmoBoii 3¢ hekT XuMUIecKoi bubnuorexa [JOK
peaKkuuu, MOHSITHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
Y DHIOTEPMUYECKUX PEAKIUIX

25 TormBo (HedTh, yroiab U METaH). bubnuorexka [JOK
3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS

26 [IpakTuueckas pabora Ne 3 mo Teme bubnunoreka [JOK
«[Tomyuenue u cobupanue Kucioposa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE ETO CBOMCTB)

27 Bonopon — anemeHT u mpoctoe bubnnorexa [JOK
BenecTBo. Haxoxienue B npupoe https://m.edsoo.ru/ff0d4dd0

28 dusnyueckre 1 XMMUIECKHE CBOMCTBA bubnuoteka [JOK
Bosopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCITOTAX U COMSAX bu6mmoreka [IOK

https://m.edso0.ru/ff0d50d2

30 CrniocoOslI mostydeHus BOAOPOa B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 [TpakTuueckas padora Ne 4 mo Teme bubnmnoreka [JOK
«Ilomyuenue u cobupanue BoopoJa, https://m.edsoo.ru/ff0d4f42
H3YYEHHUE ETO CBOMCTB)

32 Momsipabiii 00bE€M ra3oB. 3aKOH bubmuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brruucnenus o0béMa, KoTudecTBa bubmuotexa [JOK
BEIIECTBA ra3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

34 Brruucnenus 00bEMOB ra3oB 110 bubmuorexa [JOK
YPaBHEHUIO PEAKIINA HA OCHOBE https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B

35 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBopuTenb. bubnmoreka [JOK

Haceolmennble 1 HeHACBIIEHHEBIE

https://m.edsoo.ru/ff0d5b40
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pacTBOpbl. MaccoBasi 107151 BEIIecTBa
B pacTBOpe

38 [IpakTrueckas padota Ne 5 o Teme bubnuotexka [JOK
«IIpurorosieHne pacTBOpoOB ¢ https://m.edsoo.ru/ff0d5eba
onpeaeIEHHON MacCOBOM JT0JIEH
pacTBOPEHHOTO BEIIECTBAY

39 KontponbHas padota No2 o teme bubmuorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: coCTaB, KiIacCUpUKaIs, bu6mmoreka [JOK
HOMEHKJIaTypa https.//m.edsoo.ru/ff0d664e

41 [TonydyeHue U XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUA: cOCTaB, KJIaCCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHMUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnue U XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpenHue): HOMEHKIATYpA, bubnmuoreka [JOK
CIOCOOBI OJTYUYEHUS, XUMUYECKHE https://m.eds00.ru/00ad9474
CBONCTBA

47 [IpakTuueckas padora Ne 6. Pemenue bubnnorexa [JOK
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIC KJIACCHI HEOPTAHMUECKUX
COEIUHEHUIN»

48 ['eneTnyeckas CBsI3b MEXKIy KiIacCaMu bubnuoteka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O06001IeHre U CUCTEMATU3 A bubnmuoreka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2

50 KonTtponsHast padora Ne3 o reme bubmuorexa [IOK
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
COe/IMHEeHMI"

51 [lepBbie NOMBITKU KJIaCCUPUKAITUU bubnnoreka [JOK
XMUMHYECKHX 37IeMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
TPYyIIax CXOIHBIX JICMCHTOB

52 [lepuonnueckuii 3aKoH 1 bu6nmoreka [JOK
[Tepuoanueckas cucreMa XUMHYECKUX https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera

53 [Tepuospl, rpynibl, OATPYIIIBI bubmuorexa [JOK

https://m.edsoo.ru/00ada52c

o4 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342

95 CtpoeHue 3NeKTPOHHBIX 000JI04eK bubnmoreka [JOK
aToMOB 351eMeHTOB [lepunoanueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MenaeneeBa

56 XapakTeprucTUKa XUMHIECKOTO bubmuorexa [JOK
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3JIEMEHTA IO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. U.
Menneneena

https://m.edsoo.ru/00ada824

o7 3nauenue [lepuoauyeckoro 3akoHa 1 bubnmoreka [JOK
JUIS. Pa3BUTHS HAYKHM M IPAKTUKH. J]. https://m.edsoo.ru/00ada96e
N. MenneneeB — y4€Hbli, EeAaror u
rpaxJIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Nonnas xumuyeckas CBs3b 1 bubnmoreka [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XuMU4ecKas 1 bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAs 1 bubnnoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubnuorexa [JOK
https://m.edso00.ru/00adb076
65 Kontponbnas padota Ne4 o teme 1 bubnuotexa [JOK
«CTtpoeHne atoMa. XuMHUUYecKast https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEeMaTU3als 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d61c6
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9 KIIACC

Ne Tema ypoka KoJunuyecTBo yacos DJIeKTpoHHbIe UG pPOBbIE
n/n Bcero Konrposb. | oOpaszoBaTenbHbIe
padoThI pecypcbl
1 [Tepnonnueckuii 3akoH. [lepuoanueckas 1 bu6mmoreka [IOK
CUCTEMAa XMMHUYECKUX 31eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnuorexa [JOK
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX https://m.eds00.ru/00adb6b6
TIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHY€ECKOM CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
) KonTponbnas padora Nel no teme 1 1
«[loBTOpEHue u yrmyOiaeHue 3HaHHHA
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
6 Knaccudukanus XuMHIeCKUX peakIfi 1mo 1 bu6mmoreka [IOK
pa3JINYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTU XMMHUYECKOM 1 bubnmnoreka [JOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaKIHUIX
8 [TonsiTHE 0 XUMHYECKOM PAaBHOBECHH. 1 bubnuotexa [JOK
@DaKTOpBI, BIUAIOLINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 31EKTPOIUTUYECKON 1 bubnuotexa [JOK
nuccornuanui. CUIIbHBIE U CTa0bie https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHbIe ypaBHEHHSI peakui 1 bubnnorexka [JOK
https://m.edso0o.ru/00add448
12 XHUMHYECKUE CBOMCTBA KUCIIOT U 1 bubnuotexa [JOK
OCHOBAHHI B CBETE MpPEACTaBICHHUI 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUUECKON JUCCOIHAITIT
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE 1 bubnmnoreka [JOK
MIpe/ICTaBICHUH 00 IEKTPOIUTUYECKON https://m.eds00.ru/00add8b2
JUCCOITUAITUHI
14 [TonsiTre o ruaponuse conen 1 bubnnorexka [JOK
https://m.edso0o.ru/00add9d4
15 O06o01IeHre U cucTeMaTU3alus 3HaHUN 1 bubnmoreka [JOK
https://m.edso0o.ru/00addd12
16 [TpakTuueckas padborta Ne 1. «Pemenue 1 bubnmoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 Kontponbras padota No2 o teme 1 1 bubnuorexa [JOK
«DNEKTPOIUTUYECKASI TUCCOIUALIUS. https://m.edsoo.ru/00addecO
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XuMmudeckue p€aKku B paCTBOpax»

18 OO01mas xapakTepuCTHKA TaJIOTCHOB. bubnmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBonopon. CossiHast KMCIIOTa, bubmumoreka [IOK
XUMHUYECKHE CBOMCTBA, MTOJIIyYEHHE, https://m.edsoo.ru/00ade104
PUMEHEHHE

20 [IpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK
«IIomydeHue COnsTHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB

21 Boruncnenus no ypaBHeHUsIM bubmumoreka [IOK
XUMHYECKUX PEaKIUi, €CIu OJ1H U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

22 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubnuorexa [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a

23 ATOTpOTTHBIE MOTU(UKAIIUA CEPHI. bubnuorexa [JOK
Haxoxnenue cepbl 1 €€ cCoeTMHEHUH B https://m.edsoo.ru/00ade64a
pupoJie. XMMHYECKHE CBOWCTBA CEPhI

24 CepoBonopo, ctpoenue, pu3nueckue u bubnnoreka [JOK
XUMHYECKHE CBOICTBA https://m.edso00.ru/00ade802

25 Oxkcunpl cepbl. CepHasi KMCIIOTA, bubnnoreka [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHHE

26 XUMUYECKHE peakliny, JIexallre B bubnnoreka [JOK
OCHOBE ITPOMBIIIJIEHHOTO criocoba https://m.edsoo.ru/00adec8a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUECKOE 3arpsi3HEHUE OKPYKaoLIei
Cpebl COeTMHEHHSIMH CEePBI

27 Brruncnenne MaccoBoit 1071 BbIXO/a bubmuorexa [JOK
IIPOYKTA PEAKIINH https://m.edsoo.ru/00adec8a

28 OO6mas xapakTepucTuka 31eMeHToB VA- bubnmnoreka [JOK
rpynnsl. A30T, pacripocTpaHEHHE B https://m.edsoo.ru/00adeeab
npupoje, Gu3ndeckue 1 XUMHYECKHe
CBOMCTBA

29 AMMHaK, ero GU3nYecKue 1 XUMUIECKHE bubnuorexa [JOK
CBOMCTBA, IIOJIYYEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004

30 [TpakTuueckas padora Ne 3 mo Teme bubmmoreka [JOK
«IlonydyeHne aMMHuaKka, U3y4eHue ero https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ Gusndeckue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00adf306

32 Hcnonbs3oBanre HUTPATOB U CONEH bubnmoreka [JOK
aMMOHMS B KQYECTBE MUHEPAIbHbIX https://m.eds00.ru/00adf518
ynoopenuit. XuMuueckoe 3arpsisHeHHe
OKpY>Karolen cpesibl COeMHEHUIMU
a3ora

33 ®dochop. Oxcun pochopa (V) u bubnuorexa [JOK
dbocdopHas kucnora, pusudeckue u https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE

34 Hcnonb3oBanue ¢ocdaToB B KauecTBe bubmmoreka [JOK
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MUHEpaJIbHBIX yI0OpEHU. 3arpsi3HeHNE
MIPUPOJTHON cperbl hochaTamu

https://m.edsoo.ru/00adfc20

35 VYrunepoa, pacnpocTpaHeHue B IPUPOJIE, bubmuorexa [JOK
(bu3nUeCcCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcupl yriaeposaa, ux GU3nIeCcKue u bubmuorexa [JOK
XUMHUUYECKHUE CBOICTBA. DKOJIOTNYECKUE https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoza (1V)

37 VYronpHasg KUCIIOTa U €€ COTN bu6mmoreka [IOK

https://m.edso00.ru/00ae006c

38 [TpakTudeckas padora Ne 4 o Teme bubmmoreka [JOK
"[lonyueHune yriaekuciioro rasa. https://m.edsoo.ru/00ae027e
KauecTBenHas peakius Ha KapOoHaT-
noH"

39 [TepBoHavasbHBIC TOHATHUS 00 bubnuorexa [JOK
OpraHMYEeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yTIIepoaa

40 Kpemuwii u ero coequHeHus bu6mmoreka [IOK

https://m.edso0o.ru/00ae080a

41 [IpakTuueckas padora Ne 5. Pemenue bubnnorexa [JOK
SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME https://m.edsoo.ru/00ae0bf2
«BaxHeimme HeMeTaJIbl U UX
COCTUHEHUS

42 Kontponbnas padota Ne3 no teme bubnuotexa [JOK
«BaxxHeume HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0e18
COCITUHEHUS)

43 OO1m1ast xapaKTepUCTHKa XUMUYECKHX bubnuoreka [IOK
3JIEMEHTOB — METaJUI0B. MeTayuinyeckas https://m.edsoo.ru/00ae103e
CBSI3b U METAJTUYECKasi KpUCTaNInYecKas
pemérka. Pu3nYecKue CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
DNEKTPOXUMHUYECKUN PsiJi HAPSHKEHUI https://m.edso00.ru/00ae1156
METaJIJIOB

45 OO6mue cnocoObl MOTYyYeHHUS METAJLIOB. bubnmnoreka [JOK
CmutaBsl. BernciieHust 10 ypaBHEHUSIM https://m.eds00.ru/00ae1156
XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3
pEareHTOB COACPKUT MPUMECH

46 [lonsiTHE O KOPPO3UU METAIIOB bubnmnorexa [JOK

https://m.edso00.ru/00ae1278

47 [IlemouHbIe METAIITBI bubnuorexa [JOK

https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUIPOKCHIBI HATPUS U Kallus bubnuoreka [IOK

https://m.edso00.ru/00ae14b2

49 [lennouno3emenbHbIE METAIIBI — KaJIbIUN bubnmoreka [JOK
Y MarHum https://m.edso00.ru/00ae15e8

50 Baxueiiine coeqMHeHUsT KaJIbLIHS bubnmoreka [JOK

https://m.edso0o.ru/00ae15e8

51 O0001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH
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52 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 1 bu6mmoreka [IOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme 1 bubmuorexa [JOK
"YKEcTKOCTL BOABI M METOJEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
o4 AnroMuHUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHA U 1 bubmuorexa [JOK
THAPOKCH]IA https://m.edso0.ru/00aelc64
56 Kenezo 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUABI 1 coin xkeine3a (11) 1 bu6mmoreka [IOK
u xenesa (I11) https://m.edso00.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3alns 3HAHUN 1
59 [IpakTuueckas pabora Ne 7. Pemenue 1 bubnnoreka [JOK
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edsoo.ru/00ae3de8
«BaxxHele MeTaIbl U UX
COCITUHEHUS
60 Boruncnenus no ypaBHEeHUsIM 1 bubnuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edso0.ru/00ae1750
peareHToB JiaH B U30BITKE WU COACPKHUT
npuMecHu. BeraucneHust MaccoBOM JTOIH
BBIXOJIa MMPOJIYKTa peakluu
61 O06001IeHNe U CHCTeMAaTH3alns 3HAHUN 1
62 KontponbHast pabota Ne4 o reme 1
«BaxHeimme MeTaibl U X
COEJTUHEHUS
63 BemectBa u Matepuasbl B TOBCETHEBHOM 1 bubnuotexa [JOK
JKA3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen 1 bubnuotexa [JOK
cpensl https://m.edso0o.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHUECKUX 1 bubmuorexa [IOK
npo0iem https://m.eds00.ru/00ae4270
66 PesepBHelit ypok. O6001ICHNE 1 1 bubnmoreka [JOK
cUcTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O6001ICHNE 1 1 bubnmnoreka [JOK
cHCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001IeHNE 1 1 bubnmnoreka [JOK
cHCTEMaTH3aInsI 3HAaHUH https://m.edso0.ru/00ad9cb?2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



PABOYAS ITPOI'PAMMA 110 YYHEBHOMY HHPEIMETY «®PU3UKA».
MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO o0OIIEro o00Opa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOii paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OPraHu3alyi0 H3y4YeHHUs
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uKe y4HUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no pu3uke ycTraHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcsl.

[TporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY TIPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3yIOIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, OCKOJIbKY (PM3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
W SIBJIICHWM, H3ydyaeMbIX XUMHUEH, Ouoyioruen, acTpoHomMued u ¢GU3NIECKON
reorpajuell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYI0 KapTHHY MHUDA,
IpefocTaBisieT HauOoyiee sICHbIE OOpa3lbl NPUMEHEHUS HAydHOrOo METOoja

IIO3HAaHH:A, TO €CTh crocoba MMOJYYCHUA JOCTOBCPHBIX 3HAaHUU O MHUpCE.



OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKTYpe O0OIIero
o0Opa3oBaHUsS COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHC
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HWHTEPIPETHPOBATH  JAaHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS IOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenceHsl B Kormenmuum mnpenomaBaHus ydeOHOTO TpenMera «Du3mkay B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadpst 2019 r. Ne [1K-4BH).

Hean usyuyenus pusuku:

e TmpuoOpeTeHHne HHTEepeca W CTPEMJICHUS OOYYalOIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3ysbTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHue TpenCTaBICHUNW O poONMHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(hecCHOHANTLHOM JIEATENBHOCTH, CBSI3aHHOW ¢ (PU3UKOH, MOATOTOBKA K

JTanbHENIIeMy 00y4eHUIO B 5TOM HaIPABJICHHH.



JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o01mero o0pa3oBaHmsi 00ECTIEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

npuoOpeTeHne 3HAHUH O JIUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

npuoOpeTEeHNEe YMEHHI OMHCHIBATh U OOBSICHATH (PU3MUECKHE SBICHHS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUyETHBIX 3ajady ¢
UCTIOJIb30BaHUEM bu3IIeCKuX MOJIETIeH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMalmen (HU3UIECKOTO COJEpIKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
c GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha

JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §

KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJeIo).

[Ipensaraemeiii B mporpaMMe no ¢u3MKe MepedyeHb JadbopaTOpHBIX padoT U

OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS

Ja00paTOPHBIX PabOT M OMBITOB € YYETOM HWHIAMBHUIYATbHBIX OCOOEHHOCTEH

O6yT-IaIOHII/IXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npcraraCMbiX B paMKax

OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BeluyuH. DuU3NUecKue
npuoopsl. [lorpenHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJI TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpubOOPHI U MPONEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHue UEHbI A€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mMepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUIKOCTU U TBEPIOTO TeIA.
4. OnpeneneHue pa3MepoB MajbIX TE.
5. W3mepenue Temmeparypbl IOPU MOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE THUIOTE3bI: JATBHOCTh MOJIETA
HIapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.



CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JBrm>kenne yacTul BemecTBa. CBSA3b CKOPOCTH JBWKEHHUS YaCTHI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anMocCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBHKCHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmionenue  sABieHHN,  OOBACHSIONIMXCS  TMPUTSHKEHUEM  WJIU

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopusie pabomul u onvimel.

1. OueHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BAHUEM

dbotorpaduii).

2. OmbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThI O OOHAPYXKEHUIO JCHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paznen 3. JIBukeHue u B3auMoAeiCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SlBnenve wuHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak IMpUYhHA
W3MEHEHUsSI CKOPOCTH JBWXKEHUsS TeJl. Macca Kak Mepa HWHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelecTna.

Cuila Kak XapakTepucTHhKa B3auMozaeucTBUs Tesl. Chila ynpyrocTd M 3aKOH

I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHMS U CHJIA



TsokecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue

CWJI, HAlIpaBJIEHHBIX MO OJHOM npsiMoi. PaBHoxeilicTByromas cuil. Cuna TpeHus.

TpeHHe CKOJIBXKCHHUSA U TPCHHUC ITOKOA. TpeHI/Ie B IIPUPOAC U TCXHHUKC.

Hemoncmpauyuu.

1.

2.

5.

6.

HaoOmronenrne MexaHu4ecKoro JABYDKCHUS TEa.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBHKCHHUS.
HabGnronenue siBeHUS HHEPLIMH.

HabGmronenre n3aMeHeH s CKOPOCTH MPU B3aUMOJICUCTBUH TEJL.
CpaBHeHHME MacC 0 B3aUMOJICHCTBUIO TE.

CoxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOU ITPSMOM.

Jlabopamopnvie pabomul u onvimaol.

1.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMKECHUS (IIapUKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUSI OpyCKa WM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

OMnBbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT

BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYEHUS JaBiieHud. JlaBieHue rasa.

3aBUCHMOCTh JaBJIEHHs raza oT oObéma, Temmeparypsl. Ilepenaua naBieHus

TBEPABIMU TEJNaMHU, XUAKOCTIMH W Ta3zamu. 3akoH Ilackans. ITHeBMaTtuueckue

MaIllMHBI. 3aBUCHUMOCTD JaBJICHUA XUAKOCTH OT FJ'IY6I/IHBI. FI/IJIpOCTaTI/I‘IeCKI/Iﬁ

napajokc. Coobmaroiuecs: cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBienue. [IpuunHBI CyIIeCTBOBaHUSA

BO3yIIHOM 00o0snouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHoro



JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPA.

[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

I[CﬁCTBI’IG KHUIKOCTH M I'a3a Ha HOFpY)I(éHHOG B HHUX TCJIO. BBITaJIKI/IBaIOHIaSI

(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

1.

2.

3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU YKUJKOCTH.
YcioBue minaBaHus TEN: IUIABAHUE WM ITOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIIICHUS TNIOTHOCTEH Tea U KHUIKOCTHU.

Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpy>KEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpenesnieHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIKOCTbD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKHBAOIIECH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
YKUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKU U

OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIHs.

Mexannyeckast pabota. MOITHOCTb.



[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KIIJ mpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexanuueckas »dHeprusi. KuHeTmueckas MW TOTCHIMAJbHAs DSHEPrusl.
[IpeBpalieHre 0HOTO BUIa MEXAHUYECKOM SHEPTrUM B APYroi. 3aKOH COXpPaHCHUS
HSHEPIrUU B MEXAHHKE.

Jlemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThI CUIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHUU TeJa

110 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. HccnepoBaHue yCiOBUM paBHOBECHS pblyara.

3. Hsmepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.

8 KUIACC

Paszgea 6. TeruioBbie sABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaThe.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
gactull. BuyTtpeHnsisi sHeprus. CrnocoObl HW3MEHEHHs] BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEPIIECHUE paboTHI. Bunpr TEIUIONEPEAAYH:

TCIIOIPOBOAHOCTh, KOHBCKIIUSA, U3JIYUCHHC.



KonudectBo TemioTel. YaenpHas TEIIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIABJICHHSI.

BrnaxxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CTOPaHUs.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HalGmtoneHue siBIEHUN CMauMBaHUS U KalTWUISIPHBIX SIBJICHUH.

4. HabmroneHne TeraIoBOro pacuiupeHus Tell.

5. M3meHeHue MaBieHUs rasa Mpu U3MEHEHHM OObEMa M HAarpeBaHUM WM

OXJIAXKICHUU.

6. IlpaBuna usmepeHus TemMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxjaeHue Mpy COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEITHUMH CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroieHue KUmeHus.

12. HabnrogeHue mocTosHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 0 BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.



3. OmbITl MO HAOJIOJIEHUIO TEMJIOBOIO PACHIMPEHUS] Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIHE 3aBHCUMOCTH JABJICHHS BO3JyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabOmroneHue wu3MEHEHUsT BHYTPEHHEH OHHEpruM Tella B pe3yJibTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBaHue sIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU H

ropstuer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIpPH

TEII000MEHE C HArpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. OnpenenieHne yaelIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca NCIapeHusl.

12. Onpezenenre OTHOCUTENIBHOM BIAaKHOCTH BO3/1yXa.

13. OnpeneseHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPS/I0B U PACCTOSTHUSI MEXKIY TETIAMH ).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siiekTpudeckoro nosist. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBOE,

XUMHUYCCKOC, MaFHI/ITHOG). 9J’ICKTpH‘-I€CKHfI TOK B XXUAKOCTAX MU Ira3ax.



Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3aKoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApalJIEbHOE  COEIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[[xoymns—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJISl KU3HU Ha 3eMlie.
OmeiT  Opcrena. MarauTHoe T1oOJie  JJIEKTpUYECKoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSTHHOTO TOKa. VCHOJIb30BaHME JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 31eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. DnexTpusanus Tedl.

2. JIBa poaa 3JeKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.

3. YCTpOHMCTBO U AEHUCTBUE DIEKTPOCKOIIA.

4. DIEKTpOCTaTHYECKast HHAYKIUS.

5. 3aKOH COXPAHEHHUS ICKTPUUECKUX 3aPsJIOB.

6. IIpOBOJHMKH U TUIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIUHUM IEKTPUYECKOTO TTOJIS.

8. MCTOYHMKM MTOCTOSTHHOTO TOKA.

9. JIeHWCTBUS NEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbIH pa3psia.

12. VI3MepeHue Cuiibl TOKa aMIEpMETPOM.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeACHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TTOJIEH MOCTOSSHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JleiicTBHE MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCUMOCTh HAMpaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBHM
BO3HUKHOBCHHSI.

DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.

1.

€ro

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl HWHAYKIWMEH U TpHU

COIIPUKOCHOBCHHUMU.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W

JTUDJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHie CHIIbI TOKA.

N3MepeHnue U peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, WAYIIErO 4epe3 Pe3ucTop, OT

CONPOTUBJICHUS] PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh AIEKTPUYECKOTO

COIMPOTHUBJICHUA IIPOBOJHHKA OT C€ro JIMHBI, INIOIOAAKW IIOIICPCHYHOI'O

CEYEHMS U MaTepuaa.

HpOBCpKa ImpaBujia CJIOXCHUA HaHpH}KGHI/Iﬁ Inpru IOCICAOBATCIBHOM

COEJIMHEHUH JIBYX PE3HCTOPOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IIpoBepka mpaBuia Ui CWIBL TOKa IIPU IMAPALIEIBHOM COEIMHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEpe3 JaMIIOUYKy, OT
HaIIpsUKECHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHUTHOTO TMOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
O0BEIMHEHUU U Pa3JICIICHUN.

HccenenoBanne NENCTBUS IIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OneITBl, JEMOHCTPUPYIOLUIUME 3aBUCHMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKAd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTYILKE.

W3ydeHne nerucTBUsI MAarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBrurareibHONM yCTaHOBKH.

OneITBl 0 HCCIEAOBAHUIO SBJICHHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICNOBAHUE W3MEHECHHWM 3HAYEHHWS W HAIPaBICHUS WHIYKIHOHHOTO

TOKaA.

9 KJIACC

Pa3znena 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe nBWKeHME. MarepuanpHas Todka. Cucrema oTcuéra.

OTHOCHUTENBLHOCTh MEXaHUYECKOI'O JABHUXKXCHUS. PaBHOMCpHOe HpHMOJII/IHeI\/’IHOC

nBukeHrne. HepaBHoMepHOe npsMoiauHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAas

CKOPOCTH TCJIa IIPU HCPABHOMCPHOM IABUKCHUM.



VYckopenue. PaBHOyckopeHHOe mnpsiMonMHelHOe nBmkeHue. (CBoOOgHOE
najenue. OnbiThl ["anumes.
PaBHOMepHOE ABMMXKEHUE MO OKpYy>KHOCTH. Ilepmon u ydacrora oOpamieHus.
JIuneiHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.
[Tepsbiii 3ak0H HbtoToHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUHU CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, cuila
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.
Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.
PaBHOBecue maTepuanibHON TOUkKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.
Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.
Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIManbHast YHEPTUS TeJa, MOHITOrO HaJl
ITIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.
Hemoncmpayuu.
1. HaGnroneHne MexaHWUYECKOTO JBMIKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tl
OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. H3MepeHue CKOPOCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKECHHS.

4. HccnenoBanue MprU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. Ha6J'IIO,Z[CHI/I€ ABHKCHHA TCJIA IO OKPYKHOCTH.



10.

11.

12.

13.

14.

15.

16.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUHU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aMMOJICHCTBUH TEII.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaya uMIryabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa MPU a0COIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaOnronenue peakTUBHOTO JBUXKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM

IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa il pasroHa W JalbHEHIIET0 paBHOMEPHOTO
JBMDKCHUS MIApUKA W TEIICIKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JBIDKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccaenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPECHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccaenoBanre 3aBUCHUMOCTH CHJIBI TPCHHUS CKOJIBXKCHUS OT CHJIBI

HOPMAJIBHOTO OaBJICHUA.



7. Omnpenenenne ko3 HULMEHTA TPEHUS CKOJIBKECHHUS.

8. OmnpeneneHue ;KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CUIIbI TPEHUsI MIPU PABHOMEPHOM JABM)KEHUHU Tella

110 TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpenenenue pabOTBl CUJIBI  YNPYTOCTH MpU MNOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl H BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTyJa. MaTeMaTndecKui U NMpYKUHHBIM MasTHUKU. [IpeBpamenune
SHEPrUH MPU KOJIeOATETbHOM JBUKECHHUH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacrIpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieO0aHWii T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YOPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOmroneHue BbIHYK/ICHHBIX KOJIEOAHUHN U pe30HaHca.

4. PacmpocTpaHeHue IpOoJ0JIbHBIX U MONEPEYHbIX BOJH (Ha MOJEIH).

5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpeneneHne 4YacTOTbl M Iepuoja KoJeOaHM MaTeMaTH4eCKOro

MasTHHKA.

2. OmpeneneHue 4acTOTHI U TIeproia KoineOaHuil MPyKUHHOTO MasiTHHUKA.



3. HccnemoBanue 3aBUCUMOCTH TEPHOIa KOJICOAHMI MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepUoa KoJaeOaHU MPyKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. TIpoBepka HE3aBUCUMOCTH IEpUOAa KOJEOaHUI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIWE 3aBUCHMOCTh Tepuoja  KoJjaeOaHwmid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgeua 10. DiieKTpoMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIC BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIHHOTO

TenedoHa.

Pa3nen 11. CBeroBbIe IBJI€HHS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBeTAa. [IpssmonmHeHOE
pacrnipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHWe cBeTa. lcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTpPaKEHHUS B

OIITUYCCKHUX CBETOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,

MUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTuYeckas cucrema. biaum3opykocTs U

JaJIbHO30PKOCTD.

Pasznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Crnoxenue

CIICKTPAJIbHBIX IIBCTOB. I[I/ICHepCI/ISI CBCTa.

Jemoncmpayuu.

1.

2.

8.

9.

[IpssMOIMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tomy4yenune n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxkenue 6enoro cBera B CIIEKT.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKEHHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1.

HccaenoBanre 3aBUCUMOCTH yrila OTPaKEHUS CBETOBOTO Jyda OT YIJIa
najicHUsI.

W3ydyenne XxapaKTepruCTUK H300paKeHUs MIPEIMETa B TNIOCKOM 3epKalie.
HccaenoBanre 3aBUCUMOCTH YIJIa TIPEIIOMIICHUSI CBETOBOTO JIyda OT yTJjia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHHSI M ONTUYECKON CHIIBI coOMparomen
JIMH3HIL.

OneITH IO Pa3JI0KECHUIO OeJoro cBeTa B CIICKTP.



7. OmbITBI MO BOCTIPUSITHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pe3epdopaa u minanerapHas mozaens aroma. Mopens atoma bopa.
HcnyckaHue U NoroeHne cBera aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHple peakuun. 3aKOHBI COXPAHEHHs 3apsSA0BOTO M MAacCOBOIO YHCEIL
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl W 3Hepruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKTpsl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexkTpsl pa3JIMYHbIX T'a30B.

3. Cnektp BOogopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHM3UPYIOIIUX U3ITyUCHHM.

6. Perucrpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTHLBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (pOHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--00001AOLINIT MOTYTb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
U 0000mIeHHs  TPEIMETHOIO  COAEp>KaHWUS M OMNbITa  JICSTENbHOCTH,

nprOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOATOTOBKU K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Ipu M3y4eHU JAHHOTO MOJYJISA PEaTU3yIOTCd U CUCTEMATU3UPYIOTCS BUJIbI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAay4HBIX METOJOB HCCJIEIOBAHMS
SBJICHUA TIPUPOABl M TEXHWKH, OBJIAJICHUE YMEHUSAMH OOBACHITH (pu3mdeckue
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHUWA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNIMATBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOy4Yaromuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI HUCCIICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YHCJIe JUIsl MPOBEPKU TUIIOTE3 U TIOTYUYCHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, TPAKTUIECKOTO HUCIIOIH30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB

HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX

pE3yNbTATOB.

B pesynbprare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuarorierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B

YacTH:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e [J mposiBIeHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM
bu3nuecKol HayKu;

e [] IECHHOCTHOE OTHOLIEHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX--(U3UKOB;

e 2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e [ rOTOBHOCTh K aKTUBHOMY YUYacTHUIO B 0OCYXJCHUU OOILIECTBEHHO 3HAYMMBIX
U OTUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JOCTKEHUM (PU3UKH;

e [ oco3HaHHWE BaXKHOCTHU MOPAabHO--3TUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e [] BoCTIpHSITHE ICTETHYECKUX KadeCTB (HU3MYECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

e [l oco3HaHWE IIEHHOCTH (U3NUECKOW HAyKW KaK MOIIHOTO HWHCTPYMEHTA
MO3HAaHHUSI MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXXKHEWILIEW COCTaBJISIOIICH
KYJIBTYPBI;

e [] pa3BuTHE Hay4HOU JIOOO3HATENBHOCTH, MHTEpeca K HCCIeI0BaTelbCKON

ACATCIBbHOCTH,



S) d¢opmupoBaHMs  KYJBTYPBI  3I0pOBbS M  IMOLMOHAJILHOIO
0/1aromnoJry4us:

] oco3HaHWME IIEHHOCTH Oe€30MacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU TNPaBWII OE30IaCHOTO IOBEJIECHUA Ha
TpaHCIIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAlIHUX YCIIOBHSIX;

[] chopMuUpOBaHHOCTH HaBbIKa peQuieKcHuu, MpU3HAHWE CBOETo IMpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

[J akTMBHOE yuacTHe B pEUIEHUWU IMpaKkTU4YecKux 3azady (B pamMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3MUYECKUX
3HAHUM;

] “vHTepec K MPaKTUYECKOMY U3yUYeHHIO TpodeccHil, CBI3aHHbIX C (PU3NKOIA;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

] opueHTauus Ha NpUMEHEHWEe (PU3NYECKUX 3HAHUU IS pelleHus 3a7ad B
00JIaCTH OKpY’KaolleW cpenpl, TJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPY’KAIOLIEN CPEbI;

[] oco3HaHue I100aNbHOrO XapakTepa SKOJOTMYEeCcCKUX MpodiieM W MyTed ux
pelIeHus;

8) aganTanum K M3MEHSAIOIIUMCH YCJIOBHAM COLMAJIBLHON W NPHUPOIHOM
cpeabl:

[] moTpeOHOCTh BO B3aWMOJECHCTBUM NPHU BBINOJIHEHUH HCCIEIOBAHUN H
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

[] moBBbIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHM 4epe3 MPaKTHUYECKYIO

ACATCIBbHOCTD,



] morpeOHOCT, B (QOpMHpPOBAaHMU HOBBIX 3HAHUH, B TOM YHUCIC

dbopMynMpoBaTh HIEH, MOHATHS, THUIOTE3bl O (U3HYECKUX OOBCKTaX W

SIBIICHUSAX;

e [] oco3nanue neUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1acTH
1)7637197 8

e [] mIaHWpOBaHWE CBOETO PAa3BUTUS B MPUOOPETEHWH HOBBIX (HU3MUECKUX
3HAHUIM;

e [] cTpemIleHHE aHAITM3UPOBATH U BBISBIATH B3aUMOCBSI3H IPUPOJIBI, 0OIIECTBA
1 DKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUCCKIX 3HAHUH;

e [ omeHKa CBOMX JIeHCTBHUH ¢ yYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOJKHBIX TJI00aILHBIX HOCJIGI[CTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOEHHUS TporpamMmbl M0 (U3MKE Ha ypPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHBIC

YHUBEpCalbHbIC YUEOHbIE IEUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABIWBAThH CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIUU, OCHOBAHHMS JIJIS
0000IIIEHNS U CpaBHEHUS,
e BBISABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pACCMAaTPHUBAEMBIX (haKTax,

JaHHBIX " HEI6J'IIOI[€HI/I${X, OTHOCAIIIMXCA K (I)I/IBI/I‘-IGCKI/IM SABJICHUAM,



BBISIBIIATh TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3yYE€HUU (DU3UIECKUX
SIBJICHUIA W TIPOIIECCOB, J€TaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3B O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee

MOAXOJSAIIETO C YYETOM CAMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1€ CTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIeAOBaHUE (PU3UUECKOTO
SBJICHUS;

OIICHMBaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIUio,
MOJYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHHS 00 X Pa3BUTHUU B HOBBIX

YCIOBHAX U KOHTCKCTAx.

Pabora ¢ unpopmaunmeii:

IPUMEHSATH Pa3JIMYHbIE METObI, NHCTPYMEHTHI U 3alpOCHl MPU MOUCKE H
orOope MHGPOPMALMM WIA JIAHHBIX C YYETOM MPEJIOKEHHOW y4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy MpeAcCTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU

CXeMaMH, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA:



B X0/ OOCYXAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEpKaHUE
01arokenaTeaIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXKIEHHUS C CYXACHUAMHM JPYIMX YYaCTHUKOB
Juaora, oOHapyXKMBaTh pa3IMuMe U CXOACTBO MO3ULIMIL;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaThb W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAJIbHON paOOThl MpU pPEIIEHUH KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUS
no €€ JOCTIKEHHUIO: paclpeiensiaTh pojiH, OoOCYXIaTh MpPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOIBKUX JIFOACH;
BBITNOJIHATH CBOIO YacThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa o
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,

CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHns (U3nIecKux 3HaHUil;

OpPUEHTUPOBATbCA B  PA3JIMYHBIX MOAXOJAaX IMPUHATHS  PEIICHUI
(MHIMBUAYaTbHOE, MPHUHATHE PEIICHUs B TPYIIE, MPUHATHE PpEIICHUN

IpyIIIoN);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pellieHus! (PU3NUeCcKOl 3aJaun HIn
IUTAHA HMCCIIECAOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PELICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHNS],
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS) Ppe3yJlbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAM,

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pEeIIeHUH (PU3NUECKUX 3a/1ay WIH

B YTBCPIKACHUAX HAa HAYUHBIC TECMbI H TAKOC JKC IIPaBO JAPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHust B 7 kjiacce nIpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUs, PABHOJECUCTBYIOIIAS
cwna,  gedopmauus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,

COOOIIAIOITNECS COCY/IbI;



paznudath sBiaeHUS (Auddys3us, TEMI0BOE IBMKEHHWE YACTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBIKCHHE, HWHEPIHS,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpaleHus, Tmepenada JaBICHUS TBEPABIMUA TeJIaMH, J>KHIKOCTAMH H
razamyd, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, [PEeBpalIeHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXaloleM MHpEe, B TOM dUHcIe (U3UYCCKHE SBICHUS B TIPUPOJIC:
MPUMEPHI IBMKCHHUS C Pa3IUIHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B NPHUPOAEC U TEXHUKE, BIHSIHHE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, MCTIONB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa TSHKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CHJIBI, KO3(P(OHUIMEHT TIOJC3HOTO JCHCTBHUS MEXaHHU3MOB,
KWHETHYECKasT W TOTCHIIMAIbHAS JHEPTHs), MPU OMHCAHUHM MPABHILHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIB3yeMBIX  BEIIMYWH, UX
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),

«30JI0TOC IIPAaBHIIO» MCXAHHMKH, 3dKOH COXpPaHCHHA MEXaHUYECKOM



SHEPruH, NPU DSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TPH TMOMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEAnoyioxKEeHne  (TUIoTe3y),  pa3inuyartb M UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3NYECKHX SBICHUM WIU
buznIecKux CBOICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
o0BéMa, CHUIBI W TEMIEpaTyphl C UCIOJb30BAHUEM aHAJOTOBBIX H
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH

PaBHOMCPHO JABWXYIICTOCA TCJIa OT BPCMCHH JIBUXCHHA TCJId, CHJIbI



TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YAJWUHEHUS MPYKWHBI, BHITAKUBAIOIICH CHIIBI OT 00b&éMa
NOTpYXEHHON YacTH Tella U OT TUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TIyOMHBI, Ha KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM
TUTABaHMSI TEJl, YCIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJIYYCHHOW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHJIEC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA JKUAKOCTH U TBEPAOrO TeJa, CUJIa TPEHUSI CKOJIbXKEHUS,
JaBJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWJA, JIWCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUIKOCTH TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CleAys NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYUHBI,

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS] COCYIbI, Oapomerp,
pBIUar, MOABMKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUTHEBOW HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUSA
O CBOMCTBaxX (pU3MYECKUX SBIICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI

M 3aKOHOMCPHOCTH,



e TMPUBOAUTH TNpUMEpPHl (HAXOAWTh HWHPOPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
JKU3HU I obecrieueHrst 6€30IacHOCTH MpU o0paIlieHur ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

e OCYIIECTBIATH OTOOp WCTOYHUKOB uHPopMmanuu B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TYyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECUYUBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIIOJBH30BATh MPU BHIMIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro - coAepXKaHWs, CIPaBOYHBIE MaTEepHAIbI,
pecypcebl cetu HTepHET, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIMU (UIUIECKOTO COACPIKAHUS, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3yiabTaTaxX MPOCKTOB
WIM y4eOHBIX WCCIENOBAaHUN, MPU HSTOM TPaAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE IIPE3CHTALAEM;

e TMPHU BBHINIOJHEHWN YYEOHBIX TMPOCKTOB M WCCICIOBAHUN paCIpenemsTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3aja4aMH,
CICIUTHh 3a BBITTOJIHCHHEM TIUTaHA JICWCTBUH, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JIEATCTLHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPY KAFOIIIHX.

K xonity oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
e HCIOJb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE

ATOMOB M MOIJICKYIJI, aIrp€raTHbIC COCTOAHNA BCUICCTBA, KPUCTAJUIMICCKUC U



amop(HBIC TeNa, HACHIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIe, IPOBOIHUKHI
U JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHe W CKaThe, Teruionepesaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KAWUIAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Teronepeaaya (TEenI0npPOBOHOCTD, KOHBEKIIHNS, H3JIy4YEHHUE),
AIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
M0 OINKCAHMI0 MX XApPAaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNW B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKUE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYUIECTBEHHbIE CBOMCTBA (TpU3HAKH) (PU3MUYECKUX
SIBIICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIABJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM

MalluHbI, OTHOCHUTCJIbHASA BJIAJKHOCTb BO3/YyXa, BHGKTpI/I‘-IeCKI/Iﬁ 3ap4ana,



CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIeIbHOE  COMpPOTHMBICHHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOT0  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATH
($u3MYECKU CMBICIT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GU3MYECKyI0 BEJIMYMHY C JPYTMMH BEIWYUHAMHU, CTPOUTH TIpauKH
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJi ydacTKa LEIH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii PaKTUKO-OPHUEHTHPOBAHHOTO XapaKTePa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Onopo Ha 1-2 W3Y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBUSA, MCHOJb3Yysd 3aKOHBI U
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl UM CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETUYNHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH
MPOBEPSIEMOE MPEANOJIOKEHHUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA

MMPOBCACHUS UCCIICAOBAHMA, ACIIATh BLIBObI,



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
$u3nyeCcKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU HIIYYEHHH OT I[BETa U3JIydarollel (MOorjaomarouei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IUIOIAA €€ TIOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3yalIM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSSHHOTO TOKa):  (OpPMYIUpPOBATH
IpOBEpsieMbIE MPEATNONOKEHHS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyA0BaHUs, ONKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh  NPsAMBIE  W3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEJIBHOMN
BJIQXXHOCTH BO3JyXa, CHJbl TOKa, HANPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (DPM3MUECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIUYHUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEUEHMS U Y/ICJIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJAHMUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IPOBOJHUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TIpauUKOB,
JieaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBIEHUE NPOBOJHUKA, padora u

MOIIIHOCTh DJJIEKTPUYECKOTO TOKA): TUJIAHUPOBATH M3MEPEHUs, COOMpPATh



AKCMEPUMEHTATIbHYIO YCTAaHOBKY, CIEIys MPEANOKEHHOW MHCTPYKUUU, U
BBIUUCIISTH 3HAUCHHE BEJIUMYMHBI,

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOMHA, amMIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, YIIEKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIOJIb3YSl 3HAHMUSA O CBOWCTBax (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTENIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX
Heneil ¢ mocne0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycloBHbIe 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKHX LIETel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;

OCYIIECTBJIATh TOUCK HHPOpMau (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEKOLIMXCA 3HAHUM H IYTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh NPHU BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO

auTepaTypy  (pu3Mdeckoro - coiepXaHus, CIpPaBOYHbIE MaTepHAaIbI,



pecypcbl ceti MIHTEpHeT, BageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIECHMS,
0000mass wHMOPMAIUI0O U3 HECKOIBKUX HMCTOYHUKOB (U3HUECKOTO
COJEp)KaHus, B TOM 4Huci€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKOM NEATEIBbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM MOHATUHHBIA ammapat Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX NPOEKTOB M HCCIECIOBAHUN (DUIUUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBI BKJIaJ B
JEATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,

MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTpPbI UCIyCKaHUs U MOTJIOIIEHus, alb(da-, OeTa- 1 raMmMa-u3Iy4eHUs,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

pasznuyarh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE

TCJI, PCAKTUBHOC JIBUKCHHC, KoJieOaTeIbHOE JABHXKXCHHC (SaTYXaIOHII/Ie u



BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAXKEHUE
3ByKa, MNPSAMOJMHEWHOE PaCHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JI0KEHHE OEIOro cBeTa B
CIICKTP MW CJIOXKEHHE CIEKTPaJbHBIX L[BETOB, JHCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTpa
W3JIYYEHHS ) 0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpYy’)KarolieM Mupe (B TOM uuclie (Pu3nueckue SBJICHUS B MPUPOJE:
MIPUJIUBBI U OTJIMBBI, IBUKEHHE TUIAHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBUJKCHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB J>KMBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa TE,
ONTHYECKHUE SBJICHUS B TPHUPOJIC, OMOJIOTHYECKOe JIEHCTBHE BHUIMUMOTO,
yIbTPadUOJICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyUYCHUE
MPUPOJIHBIX MHHEPAJIOB, JCWCTBUE PAJIUMOAKTHBHBIX HW3JyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBA (MpU3HAKH) (HU3UUCCKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
(dbu3nYecKue BENMYMHBI (CPEIHSAS M MIHOBEHHAs CKOPOCTh Tella IIpH
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJI0Bas
CKOpOCTb, CWJIa TPEHHUS, CHJIA YOPYTrOCTH, CHJIA TSHKECTH, YCKOPECHHUE
CBOOOJHOTO TAJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MeXaHH4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJIHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIBHAS SHEPTHUS CKATOU
MPYKUHBI, KUHETHUYECKAS DJHEPrus, IIOJHAs1 MEXaHWYECKas >SHEPTus,
MepUOoJ M YacToTa KojeOaHuM, JyIMHA BOJIHBI, TPOMKOCTb 3BYyKa W BBICOTA

TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIICHUS CPEAbI), TP OMUCAHUU



NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMBbIX BEJIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYUHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
IPUHLAN CYNEPHO3ULHUHA CHUJ, NPUHLUMII OTHOCUTEIBHOCTH [ 'amunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMIIYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUSI 3apsAJI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEaKUusAX, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCHIBATh €T0 MaTEMATUYECKOE BBIPAKECHHUE,

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOMCTBA (PUIUYECKHUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbe 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUsA 3aJa4M 3alllChIBATh KPaTKOE
YCIIOBHE, BBISIBIIATH HEJOCTAIOUIME WM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYWHBIL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCICIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLIEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHUsI  MCCIECNOBAaHMs, J€JIaTh  BBIBOABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOEHUHN U OIBITOB;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHWM, MPSMOJIMHENHOE pacCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300pAKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOoill BelaMuuHbBl ((POKyCHOE paccTOosHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepuUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHWs CBETa OT yrjla MaJCHUs W yria MpejoMJICHHs OT yriia
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKuX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yJbpTaTaM MCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NUYECKUX BEIUYUH (CpemHss
CKOpPOCTb M YCKOpDEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, MKECTKOCTh MPYKUHBI, KOIPPUIUESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U

nepuoa KojeOaHui MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,



ONMTHYECKas CWIa COOMpArONIe  JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUsS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys] MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJIYICHHBIC PE3YIbTAThI C yIETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJEiNh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M cCOOMparoIei JIUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHMs (DU3UYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HH JIJIs oOecrieueHnsi 0€30IMacHOCTH MPU 0OpaIleHuu ¢ mprudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIIEH CpEJIe;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJEpKaHUS B

HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMK HA OCHOBE
VMMEIOIINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB,;

UCITI0JIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COJICpKaHHUS, CIPABOYHBIE MaTepUaIbI,
pecypcel cetu HTEpHET, BiafeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUSI HAa OCHOBE
uH(bOpMAIIUU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJIEpPIKaHMS,
MyOJIMYHO MPEJICTABIATH PE3yJIbTaThl MPOCKTHOMN WUITM UCCIIEI0BATEIHCKON
NESITENbHOCTH, TPH OSTOM TPAMOTHO  HCHOJIb30BaTh  M3YyYECHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTaledl ¢ y4€TOM OCOOCHHOCTEH ayJIUuTOpUuU

CBCPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKIIET0 MUPa
bubnunoreka LIOK
1.1 ) - 2
FISHIa T Hayla o HpHpose 0 https://m.eds00.ru/7£416194
bubnunoreka LIOK
1.2 ) 2
VISHACCICHE BETIHHIHET 0 https://m.eds00.ru/7f416194
. bubnnorexa [{OK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmorexa LIOK
21 CTpockue BetecTsa ! 0 https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] 9 0 bubnuoreka [{OK
' BEILIECTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 A 2 0
FPCTATHRIC COCTORHIA Bemectsa https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bubnunoreka LIOK
3.1 M 3 0
CXAITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.2 u 4 0
HEPHHIA, Macca, mIoTHOCTS https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

3.3 Crna. Buaet e 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexa [IOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBierne xuakocth > https://m.eds00.ru/7f416194
bubmuoreka [{OK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE - bubnuoreka [{OK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmorexa LIOK
51 Pabora u momtsocTs 3 https://m.eds00.ru/7f416194
bubnmorexa LIOK
52 Hpoctbie MeXaHH3MEI > https://m.edso00.ru/7f416194
bu6nuoreka [IOK
: M 4
>3 eXanpeckas sneprt https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHbIe (LM (POBbLIE)

Ne i/ KoHnTpoJbHbie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
Pa3nen 1. TenioBble siBJaeHUsI
. bu6nmoreka [IOK
1.1 CrtpoeHnue u CBOICTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 bubmmoreka [JOK
' 1 X B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 II 2 1
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
23 Marmmuribie apaeiis 6 L https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
24 DEKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ KoHnTpoJbHbie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4eCKOe IBM)KCHUE U CIIOCOOBI €0 10 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 B I 20 1
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3 10
AKOHBL COXpAHCHHUA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmmoteka IIOK
2.1 M §) 7
CXQHHHCCKHE KOTEOAHI https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1
CXAMMICCIUC BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 bubmmnoreka HOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKoHBI pacOpOCTPaHEHUS CBETA 6 bubmmorexa TIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubnunoreka LIOK
42 JuHsbL 1 OITHYCCKHE HPHOOPL 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bu6nmoreka [IOK
A " 4
5 CIIyCKaHUE U IMOIJIOLIEHUE CBETA ATOMOM https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2
> (Tpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
>3 AAnepipie peakii ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 bubmmnoreka HOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®du3nka — Hayka o npupozne. ABneHus
npuposl. Teno. Bemecrtso.

®duznyeckue siBiIeHus. MeToapl N3y4eHus
(bU3NYECKUX SIBICHUH.

Ou3nyecKue BEIUYUHBI U X U3MEPEHHE.
H3meputenbHble IPUOOPHI.

VYpoxk-uccnenosanue "OnpeaesieHue eHbI
JIeNICHHs] U3MEPHUTEIBHOTO pHoopa.
N3mepenune TeMriepaTypsl IpyU TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIEPaTyphl"

Mertozasl HaydHOTO MO3HaHUs. Onucanue
(GU3HYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH

Ypok-uccnenosanue "[IpoBepka runoTessr:
JAJIBHOCTB MOJIETA NIapUKa, MYIEHHOTO
TOPU30HTAJILHO, TEM O0JIbIlIE, YeM OOJIbIIE
BbICOTA ITycKa"

CTpOeHI/IC BCIICCTBA. MOJ'ICKyJIBI 1 aTOMBI.
OHBITLI, JAOKa3bIBAOIUEC JUCKPETHOC
CTPOCHUC BCUICCTBA

JIBu>xeHue yacTul BeuiecTa. bpoyHosckoe

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

nswkenue. uddysus B razax, KUIKOCTIX
1 TBEPJIBIX TEIAX.

https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OIMbITHI 110

9 HAOJII0JICHUIO TEIIOBOIO PacIIPEHUS
razoB»
ArperaTHble COCTOSIHHSI BEILIECTBA.
10 Paznuune B MOJIEKYIISIPHOM CTPOCHHUH
TBEPABIX, KUJKUX U Ta3000pa3HbIX TEll.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/bI. O00O0IIEHHE 110 pa3ieny bubnuorexa [JOK
«llepBoHauanbHBIC CBEAECHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe u bubnuorexa [JOK
HEpPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAMHUIIBI CKOPOCTH. bubnnoreka [JOK
I'paduyeckoe n306pakeHre CKOPOCTH. https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM BUKEHUS. bubnuoreka [IOK
['paduxu CKOPOCTH U MYTH. https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [LnotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
o0Bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OrnpeneneHue
IUIOTHOCTHU TBEPJIOTO Teay
18 Pemenune 3amgau no reme "[lnoTHOCTH bubnmoreka [JOK
BemrecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOICHCTBUS

ten. Cuina ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «3ydenue

20 3aBUCUMOCTH pacTsKeHHs (nedopmarun)
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD
21 [[“IBnenue TsroTenus. Cuiia TSKECTH
CBA3b MEXTY CHUJION TSXKECTH U MacCOM
22 tena. Bec Tena. Pemenue 3amay no reme Bubmaorexa ITOK
https://m.edsoo.ru/ff0al778
"Cuna Tsixectn"
93 Cwiia TSKeCTH Ha ApYIruX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepettite i, JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubnuorexa [JOK
OJIHOM IpsiIMOH1. PaBHOAEHCTBYOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agad mo reme
"PaBHonelicTBytomas cui'"
98 Cuia TpeHus u e€ BuIbl. TpeHue B mpupoze bubnmnoreka [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexka [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
bu6nmoreka [JOK
31 «I'paduueckoe n300paxxeHue cui,

«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KontponsHast pabota o remam:
«MexaHndeckoe JBHKEHHEY», «Macca,

32
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300pakeHue crny, «CHIIb»
Jasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCUMOCTD JaBICHUS bubmuorexa [JOK
34 N
ra3a oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIIAMHU, bu6mmoreka [IOK
JKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBiieHME B )KUJIKOCTH U Ta3e, BBI3BAHHOE
JIEUCTBUEM CHIILI TSDKECTH. Pacuér bu6mmoreka [IOK
36
JIaBJICHHMS KUAKOCTH Ha JHO U CTCHKHU https://m.edsoo.ru/ff0a2718
cocyna.
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coo0
OODIIAIOIIECA COCYIET https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiHeBoi )KUAKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnuoreka [IOK
CYLLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [IOK
42 B LA
ec Bo3ayxa. ATMocepHoe aBIeHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro faBiIeHus. bubnnorexka [JOK

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHHS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubnunoreka [HOK
JIaBJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " ATmocdepHoe
napjeHue"
JlelicTBUE KUJKOCTHU U ra3a HA
47 [IOTPYKEHHOE B HUX TEJI0. ApXUMEI0Ba buGnnorexa LIOK
Py $OP https://m.edsoo.ru/ff0a3276
cuia
JlabGopaTtopHas pabora «OrnpeneneHue
48 BI)ITaJII)KI/IBIa)IOHIepﬁ CUJIBI ILeI?IIDCTB TolIel Ha bubmmorexa [IOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJO, TOTPYKEHHOE B JKUKOCTH)
JlaGopaTopHas pabora 1o Teme
49 «HccnenoBanme 3aBUCUMOCTH Beca Tella B bubmuorexa [JOK
BOJIE OT 00bEMa NOTPYKEHHON B HKHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bu6nmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyrpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3anay mo temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanuey, «JlaBnenue bubmmorexa [JOK
YAOB. X L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KonTponpHas pabota o Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bubnmuotexa [JOK
54 Mexanunueckas pabota I

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

o5 MogoCTS. EMHHIE MONHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccinenoanue "Pacuét MOITHOCTH,
pa3BUBaEeMOM MpHU NMOIBEME IO JIeCTHUIIE"
57 IIpoctsie Mexanu3mel. Peryar. PaBHoBecue
CHUJI Ha pblyare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JlaGopaTtopHnas pabora «McciaenoBanue bubmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIdyara
59 Pemenue 3agau no reme «Y cioBus bubnuorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 Mexanu3ma. Jlaboparopras pabora
«3mepenue KII/] HakIOHHOM MIIOCKOCTHY
61 Pemenue 3amau mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnnorexka [JOK
MOTEHLUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTUun bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIPEEICHHE
64 M3MEHEHUSI KHHETUYECKOU U
MOTEHIIUATBHON SHEPTUH MPU CKAThIBAHUHU
TeJla MO HaKJIOHHOM MIOCKOCTH"
65 KonTponsHas padora o teme «Pabora u
MOIIIHOCTb. DHEPTUSD)
66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo bubmmoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Teme "MexaHnyecKkoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEH 1 bubmmorexa [TOK
. pA > A https://m.edsoo.ru/ff0a4ffe
Y Ta30B
PesepBHbIil ypok. PaboTa ¢ TekcTamu mo
68 1
teme "Pabora. MomHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposbHbie
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 Bbu6moteka LJOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
bu6nmorexa LIOK
5 Kpucrannmueckre n amopgHbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KalWJUBSIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxarue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bu6muoreka [JOK
10 Bune! teronepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpox-konpepenuus "[Ipakruyeckoe

. bubmmoreka [JOK
11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB https://m.e dSO(])_[ru p—
Y MaTepHaJIoB B LIENIAX dHeprocoepexeHus" T '
12 KonunuectBo TeIoThl. Y AeibHas bubmuorexa [IOK
TEILNIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabora "VccienoBanue
Bu6moreka [JOK
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIINBAHUN 1
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer koau4decTBa TEILIOTHI,
15 HE00XOAUMOTO JJIsl HarpeBaHus Teja u
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlaboparopuas padota "Onpenencaue bubnnorexa [JOK
YACJIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y IeJbHas TEIJIOTa bubmmnoreka HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE BuG OK
oTeKa
18 KPUCTAJUIMYECKUX TEJ. Y JebHas TeIoTa nbmmotexa I1
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Omnpenenenue bubnnorexa [JOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMS. bubmuoteka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
21 napooOpazoBaHMsl U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTo AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpenesneHne OTHOCUTEIbHON BIAXKHOCTH
BOo3ayXxa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.
[TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
cropanus

KIIJI TenmoBoro aurarens. TemnaoBeie
JBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/ibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPI'MH B TCIJIOBBIX ITPOLIECCaxX

27

28

29

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "TertoBeie sBieHns. M3menenne
arperaTHbBIX COCTOSIHMH BeriecTa"

KonTtponsHast pabora o Teme "TenoBsie
ABJIeHUs. MI3MeHeHune arperaTHbIx
COCTOSIHU BemecTsa"

Onektpuzarus Ten. [[Ba pona
NEKTPUYECKUX 3aps 0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccnenoBanue "IneKTpU3aIus TENI
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"
B3aumoaeincTeue 3apsyKeHHBIX Tell. 3aKOH
Kynona

DnexTpuueckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro nosst. [puanmn
CYIEPIO3ULMH ATEKTPUUECKUX MTOJIEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPUYCCKUX 3apAI0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue aToma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymectBoBanus. Mcrounuku bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2JEKTPUUECKOT0 TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U
TUBJIEKTPUKN"
39 DNeKTpUYECKU TOK B MeTaJlIax, bubnnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopartopHast pabota bubnnorexa [JOK
"U3mepenue u peryJIupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u bubmmorexa [IOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HAMPsHKCHUS
43 CornpoTuBieHre NPOBOAHNUKA. Y A€IBHOE bubmuoreka [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 BJIEKTPUYECKOTO CONPOTUBIICHUS bubnuotexa [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HANPSKCHHS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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3axon OMa JJis yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas padora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6nmmorexa [IOK

46
pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE
COEIMHEHUS POBOIHUKOB
JlabGopaTtopHas pabora "l[IpoBepka mpaBuiia
48 CJIOYKEHUS HAINPSKEHUN MTPU bubmmoreka [JOK
MIOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopuas padota "IIpoBepka npaBmiia
49 ISt CiJ'ILI pTOKaf[ U 11a aHJP;eHBI;IOM ’ buomorexa LIOK
. pHTap ; https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA
50 Oma 1t pa3IuyHOTO COCTUHEHHUS bubmroreia LIOK
P https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 PaGoTta u MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpexnenenue bubmmnorexka HOK
paboThI U MOLTHOCTH JMEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKUE 1IN U TOTPEONTEITN
53 AEKTPUYECKO dHEpruu B ObITY. KopoTkoe bubmorexa LOK
P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
54 TeMe "DIEeKTPUUECKHE 3apsiIbl. bubnunorexa LIOK

3apshKeHHbBIE Tella U UX B3aUMOJEHCTBUSI.
[TocTosiHHBIN 31eKTpUYeCKUit TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

Konrponsnas pabora o teme
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U uX B3auMoaercTsua. I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

56

57

58

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

Ypoxk-uccienopanue "M3yuenue noyiei
MMOCTOSIHHBIX MarHUTOB"

MarauTHOe 110j1e. MarautHoe noie 3emMian
M €ro 3HAUYeHHE I )KU3HH Ha 3eMIIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarauTHoe nose
JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyliKu ¢ TOKOM

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

61

62

63

[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBus
MarHUTHOTO TIOJIS Ha MMPOBOJIHUK C TOKOM"

DNeKTpOBUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabora
"KoHcTpynpoBanue 1 u3ydeHue padoThsl
3JeKTpoABUTaTens"

OmnsiTel Dapanes. 3akoH
3JIEKTPOMAarHuTHOM MHAYKIMU. [IpaBuio
Jlenna

Dnextporerepatop. CriocoOb! MOTydeHUS
JIEKTPUUECKONW IHEPTUHU. DIEKTPOCTAHIIUH
Ha BO30OHOBJIIEMBIX HCTOUYHUKAX YHEPTUU

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac74a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ac86c

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

TeMe "DIEeKTPUUYECKHE U MAaTHUTHBIE
SIBJICHUS "
Konrponsnas pabora o reme bubnuoreka [JOK
65 : 1
'OneKTpUYecKre U MarHUTHBIE ABJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubmmoreka [JOK
66 1
teme "TernnoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 Bu6mumoteka [JOK
teme "TIoCTOSTHHBIN IEKTPUIECKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHeie SBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
nudpoBbie
Ne i/ Tema ypoka KouTpoabHubie bp
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypchbl
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE IPSIMOIMHENHOE ABUKEHNE 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIUHEHHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTH
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnuotexa [JOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEIHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOPOCTH
JlaGoparopHas pabora "Omnpenenenue
7 CKO peHI/I;I: TeJ‘If IpHu aBHOpCKO €HHOM 1 bubmorexa [IOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUHU 10 HAKJIOHHOW IIJIOCKOCTH
8 CBo0OoxaHoe magenue tei. Oneitel [anunes 1
PaBHOMEpHOE IBIKEHHUE IO OK HOCTH.
9 ITepuo E yacToTa oopa eHHstJ}gI(HeﬁHaﬂ 51 1 bubnnorexa [IOK
PHOA pait ’ https://m.edsoo.ru/ff0ael176
yTJI0Basi CKOPOCTH
10 LeHTpOoCTpeMUTENHHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmuorexa [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
Bropoii 3akoH HeroTOHA. bubnmoreka [JOK
12 .
PaBHopelicTByOIIAs cHla https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon HetoTona. Cynepno3unus bubnunoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Penienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . r
Cuua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuma yrnpyroctu»
17 JlaGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
1
8 Cuura Tpenus https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
1 P
9 emeHue 3aaad mo teMe «Cuma TpeHHs» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabora "Onpenenenue bubnnoreka [JOK
20
KO3 duLIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuta TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO bubmmorexa [OK
’ p a https://m.edsoo.ru/ff0af044
naJCHUS
VYpoxk-koHpepennus "JIBuxeHnue TET BOKPYT
23 rpaBuTanmoHHoOro 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenne 3agau mo reme "Cuia TsOoKeCTH U bu6mmorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

3aKOH BCEMUPHOTO TAroTeHuUs"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOW TOUKH.
26 AbGcomoTHo TBEpAOE Teso. PaBHOBecue bubmmoreka [JOK
TBEPAOIO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cwibl. LlenTp TspkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
29 TeMe "MeXaHM4eCKOe JIBH)KCHHE bubmorexa HOK
. "H ' https://m.edsoo.ru/ffob0408
BsaumoneiictBue ten
KonTtponpsHas padbora o Teme
30 "MexaHn4ecKoe ABUKCHUE bubmorexa HOK
N 8 | ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUs UMITYyJIbca. YTIPYroe u bubmorexa HOK
P yabea. STpyr hitps://m.edso0.ru/ff0b07fa
HEYIIPYroe B3auMOICHCTBHE
Pemenne 3aa4 mmo teme "3akoH bu6mmoreka [JOK
32
COXpaHEHUs UMITysbca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJAE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannueckas paboTa U MOIIHOCTb https://m.edsoo.ru/ff0b0ag4
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubmuotexa [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenernenne



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUM TeJja 110 TOPU30HTAIbHON
[IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ffob0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas paborta «3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHHUsI SHEPTUH» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [JOK
KoJjieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnuecKuil ¥ NPy KUHHBIM MAsITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 epruoaa KoJIeOaHui OT KECTKOCTH bubmmorexa [TOK
p https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOaHMIX
JlaGopaTtopHas pabora «OnpeneneHue
46 qaCTopTLI Hpne IfO a Kone6aI:H/H71 bubmorexa HOK
pHOA https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasTHUKA»
JlaGopaTtopHnas padora «IIpoBepka
47 He3a131:/1c1/11\1;ocn/1pne noaa Ifoneé)aﬁnﬁ rpy3a bubmorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanuyeckue BoHbI. CBOMCTBa bu6mmoreka [IOK

MCXaHUYCCKUX BOJIH. HponoanHe u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenius "MexaHUYeCKHEe BOJTHBI

49 . .
B TBEpI0M Tene. CelicMuueckue BOIHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 ['poMKOCTb 3BYyKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
53 "
uH(pa3ByK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
54 TeMe "3aKoHbI cOXpaHeHUs. MexaHuyeckue bubmmorexa [JOK
PAHCHIA. https://m.edso0.ru/ffob25f0
KOJIeOaHUS U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-kondepentus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bu6nuorexa [IOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBa3u"
VYpok-uccnenosanue "M3ydyeHne cBOICTB
bubmuorexa [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOWIJIBHOTO Tese(hoHa
50 Pemenue 3anau Ha onpeieNeHUe YacTOThI U

JJIMHBI DJICKTpOMaAr HUTHOM BOJIHEI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61
CxopocTth cBeTa. BoitHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipamonuneninoe
62 acnpocTpaHneHue csera. 3armenus CoiHIa bubmmorexa [JOK
pactpoctp ' t https://m.edso0.ru/ff0b3658
u JIyHbI
3aKOH OTpa)keHUs cBeTa. 3epkaia. Pemenue
63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa LHOK
. P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 HCHOJII:BOBZ:IFI)/IG HonHono BHYTPEHHETO bubmorexa LHOK
yip https://m.edsoo.ru/ffOb3c5c
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX
JlabGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHUS] CBETOBOTO
Jqy4a OT yIJla aJeHUsl Ha TpaHule "BO3ayX-
crexsio""
VYpoxk-koHdepenuus "HcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoeHre N300paKeHHI B JTMH3AX
P p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE acf:)Tosle{ u OI;ITI/IquKoﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHdpeperuus "OnTuueckue bubnuorexa [IOK



https://m.edsoo.ru/ff0b31d0
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JMH30BbIe TPUOOPH"

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK

72 I'na3 kak onrtuyeckas cucrema. 3peHue https://m.edsoo.ru/FObA684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.
74 OmneiTel HetoTona. CnoxxeHue bubmmorexa [JOK
https://m.edsoo.ru/ffOcOf4c
CHEKTpaJIbHBIX I[BETOB. [lucnepcus ceeTa
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENOro CBeTa B CHEKTP U bubnuorexa [JOK
BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJI0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: qucIiepcus, uHTephepeHIus 1
nudpakmms"
77 Omnbitel Pesepdopa v mraneTapHasi MOJIEb bubnnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Henyckanne v moryionieHue cBeTa aTOMOM. bubnnoreka [JOK
KBantsbl. JIuneiyaTeie crieKTpsl https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmnoreka [JOK
80
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [TOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ffOclal4d
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Pemenne 3agau mo reme: "PagmnoakTuBHBIE

bubmuorexa [JOK

84 npeBpaiieHus” https://m.edsoo.ru/ff0clbda

85 [Tepuon monypacmana

86 VYpok-koHpepeHuus "PagroakTuBHbIE bubnmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmumoreka [IOK
3aps0BOIO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBs3U aTOMHBIX siaep. CBs3b bubnnoreka [JOK
MaccChbl U SJHEPIUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cunrte3a u nenenus saep. bubnnoreka [JOK
Ucrounuku sneprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHast sHepreTuka.

91 JleficTBHs paquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

Konrtponbnas pabora no reme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

04 [ToBTOpenwne, 0600meHne. JlabopaTopHbIe bubmuotexa [JOK
paboTsl 1o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06ob6meHue. Pemenue bubnuorexa [IOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10 TEMC

https://m.edsoo.ru/ff0c2572
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"TemnoBbie mpoiecch”

IToBTOpenue, 0600IeHNE. Permenue

96 ACUYCTHBIX U KAaYeCTBEHHBIX 3a/a4 110 TEME 1 bubmorexa [JOK
p N A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIX aBurarenei”
IToBTOpenwue, 0600IIeHNE. Permenue
bu6mmoreka [IOK
97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexTpoycTtaHOBOK"
[ToBTOpenue, o6ob61eHue. Jlaboparopusie bubmmoreka [JOK
98 1
pabotsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 06o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnnoreka [JOK
tekctamu 110 Teme "Koaebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnuorexa [JOK
TekcTaMu 110 TeMe "CBeToBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menne. Pabora c
102 TekcTamu 1o TeMe "KBaHToBas u sijiepHas 1
¢duzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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PABOYAsS TIPOITPAMMA 110 YYEBHOMY KYPCY «DPU3UKA B

3AJAYAX U SKCHHEPUMEHTAX».
MOSICHUTEJIbHASI 3BAITMCKA

IIporpamma y4ye6HOro Kypca 1o (u3uke Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUs COCTaBlIeHa Ha
OCHOBE TOJIOKEHUH U TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOUM 00pa3zoBaTenbHON
nporpammel, npenctaBieHHeix B ®I'OC OO0, a Taxke ¢ ydéroMm ¢enepanbHO pabodell MporpamMMsl
BocniuTanus 1 Konuenuu npenogasanus yueoHoro npeamera «Duznkay.

CopmepkaHre TporpaMMbl  y4eOHOro Kypca 1o (HU3MKEe HampaBleHO Ha (HopMHUpOBaHHE
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYy4aroIIMXCsS M OPTaHU3alMI0 M3Y4YEeHUs (PU3MKMU Ha AEATeTbHOCTHOM
ocHoBe. B mporpamme ydeGHOro Kypca mo (H3MKE YUUTHIBAIOTCS BO3MOXHOCTH y4€OHOTO IpenMeTra B
peammzanuu  TpedoBanmit ®I'OC OO0 k mIaHUPYEeMBIM JHUYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM
00y4eHus, a TAK)KE MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O
o011ero oopa3oBaHuUsl.

dusuka SBIACTCS CHCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY
(u3nYeCcKUe 3aKOHBI JISKAT B OCHOBE MPOIICCCOB U SABJICHHMIA, U3y4aeMbIX XUMHUEH, ONOJIOTHEH, aCTpOHOMUEH U
(u3nyeckoii reorpadueli, BHOCUT BKJIaJl B €CTECTBCHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsSeT Hanbosiee
SICHBIC 00pa3Ilbl MPUMEHEHHS HAYYHOT'O METO/Ia TIO3HAHUS, TO €CTh CII0C00a MOIyUYeHUs JOCTOBEPHBIX 3HAHUM
0 MHUpE.

OpHa w3 TIABHBIX 33a4 (U3UIECKOro 00Opa3oBaHMA B CTPYKType OOIIero oO0pa3oBaHUS COCTOUT B
(hOpMHUPOBaHUY €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U UHTEpEca K HayKe Y 00yJarouxcsl.

Nzyuenue ¢u3uky Ha 0a30BOM YpOBHE IPEIIOJAracT OBJIAJICHUE CIICIYIOIIUMU KOMIICTEHTHOCTSIMH,
XapaKTepU3yIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTH!

® Hay4yHO OOBSCHATDH ABJICHUS;

®  OLECHMBATh U IOHMMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

®  UHTEpPHPETUPOBATh JaHHbIE M HCIOJH30BaTh HAay4HbIE JOKa3aTelIbCTBA MJIS TOMYYESHHS

BBIBOJIOB.

JanHas pabouast mporpamMMa yueOHOro Kypca 1o ¢usmke i 6 Kjiacca COCTaBlIeHA C y4ETOM METOIMYECKUX
peKOMEHJAMii 1O CO34aHMI0 M (YHKUMOHUPOBAHMIO B  00II€00pa30BaTEIbHBIX  OpraHU3aLUsX,
PACIIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH M MalbIX TOpoJax, HEHTPOB OOpa30BaHMS €CTECTBEHHO-HAYYHOH U
TEXHOJOTMYHOW HampasieHHOcTed («Touka pocra») (yTBepXKIeHBI pacnopsbkeHneM MuHHCTepCcTBa
npocsenienus Poccuiickoit ®enepaunu ot 12.01.2021 r. Ne P-6) u npenxycMaTtpuBaeT npoBeeHNE 3aHATHH C
UCTIONb30BaHUEM 000py10BaHMs 1IeHTpa «Touka pocta»

Ilesan kypca

Onupasch Ha MHAWBHyaJbHBIE O0pa30BaTEIbHBIE 3aIPOCHl M CIOCOOHOCTH Ka)JI0ro
peOeHKa TMpH peaau3alMd HPOrpaMMbl BHEYPOUHOH nesTenbHOCTH No ¢usuke «Dusuka B
3a/la4ax M HKCIEPUMEHTax», MOXHO JIOCTHYb OCHOBHOM WENH - Pa3BUTh Yy OOyYaromuxcs
CTPEMJIEHHE K JaJIbHENIIEMY CAMOOIPEAEIEHUIO, MHTEIIEKTYaIbHOW, HAyUYHON U MPAaKTUYECKON
CaMOCTOSITENIbHOCTH, TO3HABATENIbHON aKTUBHOCTH.

JlaHHas mporpamma Mo3BOJIIeT 00YyYaIOIIMMCsl 03HAKOMHUTBCS ¢ METOMKOM OpraHu3aIiu
U MPOBEJICHUS SKCIIEPUMEHTAIIbHO-UCCIIEI0BATEIbCKON JIEATENHHOCTH B COBPEMEHHOM Yy4eOHOM
nporecce 1o (Hu3nKe, 03HAKOMUTHCSI CO MHOTMUMHU MHTEPECHBIMU BONIPOCcaMH (PU3UKU HA JAHHOM
sTane OOy4yeHHs, BBIXOAALIMMHU 33 pPaMKU IIKOJBHOM MPOrpaMMbl, pPacIIUPUTh IEJIOCTHOE
npeJcTaBiIeHne O mpolieMe JaHHOM HayKu. OKCIEpUMEHTaJbHas JeATeNbHOCTh Oyaer
CIOCOOCTBOBaTh PA3BUTHUIO MBICJIUTENIBHBIX ONEpaluidi M OOLEMY HHTEIIEKTYaIbHOMY
Pa3BUTHIO.



He menee BaxHBIM ()aKTOpOM peanu3alyy JaHHOW IpPOTrpaMMBbl SIBISETCS CTPEMIICHHUE
pa3BUTh y YyYaIlUXCS yYMEHHE CaMOCTOATENbHO paboTarh, AyMaTh, HKCHEPUMEHTHPOBATH B
YCIOBMSIX IIKOJBHOM Ja0opaTopuM, a TakKKe COBEPLICHCTBOBaTb HABBIKM AaApPryMEHTAlUH
COOCTBEHHOI MO3MIIMHU MO OnpenenéHHbM BorpocaM. ConepikaHue mporpaMMbl COOTBETCTBYET
[I03HABATEIbHBIM BO3MOKHOCTSAM LIKOJIBHUKOB U IPEJOCTABIIAET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE TIOBBIIICHHBIX TPEOOBaHUH, pa3BUBas y4eOHYIO MOTHUBAIHIO.

3agauu Kypca.

OcHOBHEBIE 3aJa4yu I10 (1)I/I3I/IKI/IZ

® BBIABICHHE MHTEPECOB, CKIOHHOCTEH, CHOCOOHOCTEH, BO3MOXXHOCTEH ywaluxcs K
pa3IMYHbIM BHJIaM AESTEIbHOCTH;

e (opMHUpOBaHUE INPEJCTABICHUS O ABJICHUAX M 3aKOHAX OKPYKAIOILIEr0 MHUpa, ¢ KOTOPBIMU
LIKOJIbHUKH CTAJIKMBAOTCS B IOBCEIHEBHOM JKU3HU;

¢ (opMHUpOBaHUE MIPEJICTABICHHUS O HAYYHOM METO/I€ TO3HAHMS;

® pa3BUTHE UHTEPECA K UCCIIEJOBATEIbCKON 1€ TEIbHOCTH;

® pa3BUTHUE OIBITA TBOPUYECKOU JEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE HABBIKOB OpraHU3alMd HAy4YHOro TpyJa, paboTbl CO CIOBapsMU U
SHUUKJIONIEIUSAMU;

® CO3/aHM€ YCJIOBUH JJIs peajln3alyy BO BHEYPOUHOE BPEMs IPHUOOPETEHHBIX YHUBEPCAIbHBIX
yueOHBIX IEUCTBUN B YPOUHOE BpPEMS;

®  pPa3BHUTHE ONbITAa HEPOPMATBHOIO OOLIEHNUS, B3aUMOICHCTBHSI, COTPYIHUUECTBA;

® paclIMpeHHe PaMOK OOLIEHUSI C COLUYMOM;

e (HopMHUpPOBaHHE HABBIKOB IOCTPOEHMS (PU3MYECKHX MOAETCH M ONpeAeNeHMs TpaHMIl MX
IIPUMEHUMOCTH;

® COBEPIICHCTBOBAaHHE YMEHHI MPUMEHATh 3HAHUSA TO (U3MKE Jsi OOBSICHEHHS SIBICHHIMA
OpUPOJBI, CBOMCTB  BEIECTBAa, peUIeHHUs (U3MYECKUX 3aJad, CaMOCTOSTEIbHOIO
NpUOOpPETEHUsI U OLIEHKH HOBOW MH(pOpManUHU (HPU3HMUECKOr0 COAEpk aHHs, UCIOJIb30BaHUS
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI];

® UCIIOJIb30BAHHWE MNPUOOPETEHHBIX 3HAHMM M YMEHMH s pelleHus MPaKTUYECKHX,
JKU3HEHHBIX 3a/1a4;

® BKIIOYEHHE YYALIUXCSH B Pa3HOOOPA3HYIO JIEATENBHOCTh: TEOPETHUECKYIO, MPAKTHUYECKYIO,
AHAINTUYECKYIO, TIOMCKOBYIO;

e BbIpa0OTKA TMOKMX YMEHHUI NEpPEeHOCUTh 3HAHUS M HABBIKK Ha HOBblE (OpMBI yueOHOM
paboThI;

® pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI pEAKIMM NPU PEIICHUH HOBBIX PA3JIMYHBIX
bu3nUecKux 3a/1a4, CBI3aHHBIX C MPAKTUYECKOM JeITEeIbHOCTBIO.

Ha u3ydenue yueOHOro kypca o ¢usuke (0a30BbIid ypOBEHb) Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
OTBOJIUTCS 34 gaca (1 gac B HEJISIIO).



COJEPKAHUE OBYYEHUA

1. TlepBoHaua/ibHBIE CBeeHHsI O CTPOeHHH BewecTBa (7 1)

Ilena nenenus u3MepuTeNnsrHOrO prbopa. OnpenencHue eHbI IEICHHUS] U3MEPUTEIILHOTO
uunuHApa. OnpenesieHHe TeOMETPUYECKUX pPa3MepoB Tena. M3roToBieHHE H3MEPUTEIBHOIO
uwmHapa. M3mepenue temmeparypel tena. M3mepenue pasmepoB manbix Teil. M3Mmepenue
TOJILUHBI JTUCTa OyMaru.

2. Bzaumopeiicrue e (12 4)

W3mepenue ckopocTu IBHKeHUs Tena. VM3mepeHue macchl Tena HEMpaBWIBHOU (HOPMBI.
W3mepenne IUIOTHOCTH TBepaoro Tena. I3mepenume oObema myctoTel. MccnenoBanue
3aBUCUMOCTH CWJIBI TSKECTU OT Macchl Tena. OmnpezaeneHne mMaccsl U Beca Bo3ayxa. CrioxeHue
CUJI, HAIIPABIEHHBIX II0 OJHOM mHpsAMOW. M3MmepeHue KeCTKOCTH NpYKUHBL. I3Mepenue
Koa(duULIMeHTa CUITBI TPEHUS CKOJIbKEHUs. Pelllenrne HecTaHIapTHBIX 3a/1ad.

3. MaBaenue. [[aBjienue ;kuaKocTeil u raszos (7 1)

WccnegoBanue 3aBUCMMOCTH JaBJEHUS OT IUIOMIAAM THOBEpXHOCTH. OmnpeneneHue
JABJICHUS TBEPAOTO Teia. BBIYHMCIEHUE CHIIBI, ¢ KOTOPOWM arMocdepa AaBUT HA MMOBEPXHOCTH
crosa. OnpeneneHue Macchl Tela, IUIaBarouiero B Boje. OmpeneneHue MIOTHOCTH TBEPAOTO
tena. Omnpenenenve oObema Kycka Jsbjaa. l3yueHue yciioBusi IulaBaHus Tesl. PemieHue
HECTaHJapTHBIX 33]1a4.

4. PaGoTa 1 MOIIHOCTH. JHeprus (8 4)

Brruncnenue paboThl U MOIIHOCTH, Pa3BUBAEMOM yUEHUKOM IpH noabeme ¢ 1 Ha 3 aTax.
Onpenenenne BEIMTPHINA B cuiie. HaxoxaeHne meHTpa TSHKECTH III0CKor (hurypsl. Beraucienue
KII/] nakinoHHOM miiockocTu. M3mMepenrne KuHETU4eCKOM sHepruu. M3MepeHnre nmoTeHImaibHOMu
SHEPIUU. Pemenue HECTaHIAPTHBIX 3a7ad4.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA

«®PU3UKA B 3AJTJAYAX U SKCHEPUMEHTAX» (C UCIIOJIb30OBAHUEM OBOPYJIOBAHMUS
«TOUYKA POCTAY).

JlocTrkeHHne IIaHUPYEMBIX PE3yJbTaTOB B OCHOBHOM ILIKOJIE€ MPOUCXOAUT B KOMILIEKCE
WCTIOJB30BAHUS YETHIPEX MEKIUCHMIUIMHAPHBIX y4eOHbIX mporpamm («PopmupoBaHue
YHUBEpCAIbHBIX yUeOHBIX JehcTBHIY, «DopmupoBanre MK T-KOMIIETEHTHOCTH 00YYarOIIIXCSI»,
«OCHOBBI y4e0HO HCCIEeIOBATEIbCKOW M MPOEKTHOW AEATENbHOCTH», «OCHOBBI CMBICIOBOTO
YTeHUs] U PabOTBl C TEKCTOM») U y4eOHBIX MPOTrpaMM IO BCEM MpeAMeTaM, B TOM YHCIE IO
¢usuke. Ilocnme wm3ydeHHWs mporpamMMmbl BHEYPOUYHOH jaesTenbHOCTH «®Pu3nmka B 3ajadax u
AKCIIEPUMEHTAax» 00y4JaroIuecs:
® CHUCTEMAaTH3UPYIOT TEOPETUYECKUE 3HAHWS W YMEHHUS 10 PEIICHHUI0 CTAaHJIAPTHBIX,

HECTaH/IapPTHBIX, TEXHUYECKUX U OJIMMITMAHBIX 3a/1a4 pa3IMuHbIMU METOJIaMU;

¢ BBIPa0OTAIOT MHIUBUAYAIBHBINA CTHIIb PEIICHUST (PU3UUECKUX 3a7ay;

® COBEpILICHCTBYIOT YMEHHUs Ha MPAKTUKE MOJIb30BaThCsl MPUOOpaMu, NMPOBOJUTH W3MEPEHUS
¢du3nUecKruX BeIHMUUH (ONPEENATh IEHY JeNICHHsI, CHUMATh TIOKa3aHusl, COOII0AaTh paBuiia
TEXHUKH 0€30I1aCHOCTH);

® Haydarcs I0JIb30BaThCsa NMPUOOpaMH, C KOTOPbIMU HE CTAJIKMBAIOTCA Ha ypOKax (DM3UKU B
OCHOBHOMH IIIKOJIE;

* pa3paboTalOT U CKOHCTPYHPYIOT MPHOOPBI ¥ MOJIENN AJIsl IOCIEqyIoMIel paboThl B KabuHeTe
bu3uKy;

® COBEpILICHCTBYIOT HAaBBIKM NIMCHbMEHHOW M YCTHOH peud B TMpoIlecce HaluCaHus
UCCIIEIOBATEIbCKUX PAa0OT, MHCTPYKUMH K BBINOJHEHHBIM MOJENSAM M NpubopaM, IMpH
BBICTYIJICHUSAX HAa HAYYHO — MPAKTHUECKUX KOHPEPEHIIUIX Pa3IMIHBIX YPOBHEH;

e OIpeNeNAT JalbHeillee HalpaBlIeHUE Pa3BUTUS CBOMX CHOCOOHOCTEH, chepy HaydHbIX
UHTEPECOB, OINpeNeNsiITcs ¢ BBIOOPOM JalbHEHIIEro 00pa3oBaTENbHOTO MapuipyTa,
JanbHENIIero npopuis 00y4eHus B cTapllel IKoJe.

IIpeameTHbIE pe3yJbTAThI:

1. VYmMeHue monb30BaThCsl METOJAMH HAy4YHOIO IO3HAHHWSA, MPOBOIUTH HaOIIONEHUS,
IUTAaHUPOBATh U IPOBOJIUTH IKCIEPUMEHTHI, 00padaThIBaTh pe3ysIbTaThl U3MEPEHUH.

2. HayuuThCcsl TONB30BaThCS HM3MEPUTENLHBIMU TpHOOpaMHu  (BECHI, IHHAMOMETD,
TEPMOMETp), COOMpaTh HECIIOKHBIE JKCIEPUMEHTaJIbHbIE YCTAaHOBKM JJI IPOBEIEHUS
IIPOCTEUILNX OIBITOB.

3. Pa3BuTHE 2IIEMEHTOB TEOPETHUECKOTO MBIIIUICHHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHHA
yCTaHaB/IMBaTh  (DaKThl, BBIACNATH IJIABHOE B HM3y4aeMOM  SIBJICHMH,  BBISBIATH
MIPUYMHHOCIIEICTBEHHBIE CBA3U MEXKY BEJIMYMHAMM, KOTOPBIE €T0 XapaKTEPHU3YIOT, BBIIBUIATh
TUIIOTE3BI, POPMYTUPOBATH BHIBOIBI.

4. Pa3BuTHE KOMMYHUKATHBHBIX YMEHHI: JOKJIAAbIBaTh O pe3yjbTaTaxX JKCIEPUMEHTA,
KpaTKO M TOYHO OTB€YaThb Ha BOIPOCHI, MCIOIL30BATh CIPABOYHYIO JIUTEpATypy U Jpyrue
HCTOYHUKU MH(OpMaLIUK.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

1. OsgnageHue HaBBIKAMH CAMOCTOSITEIILHOTO MPUOOPETEHHS HOBBIX 3HAHUI, OpraHU3aLUuN
y4eOHOH JNesTeNTbHOCTH, TIOCTAHOBKM II€TIeH, ITUTAHUPOBAHMS, CAMOKOHTPOISI W  OICHKH
pe3yabTaTOB CBOCH JEATENbHOCTH, YMEHHUSMH IPEIABUICTh BO3MOMKHBIE PE3YJIbTaThl CBOUX
JIEUCTBUM.

2. IlpuoOpereHue ompITa CaMOCTOSATENLHOTO MOWCKA aHAIM3a U O0TOOpa MH(OpMAIUH C



WCIOJIb30BAHUEM Pa3NIMYHBIX HCTOYHUKOB M HOBBIX HWH(MOPMAIMOHHBIX TEXHOJIOTHMA st
pELIEHUS IKCIIEPUMEHTAIIBHBIX 3a1a4.

3. ®opMupoBaHHE YMEHUN pabOTaTh B TPYIIE C BHIMOTHECHHEM PA3JIMYHBIX COIHATBLHBIX
poJiel, MpeCTaBIsATh U OTCTaUBAaTh CBOM B3IJISIIbI U YOEXKIEHUS, BECTH JUCKYCCHUIO.

4. OBgnaseHME SIKCIEPUMEHTAIbHBIMU METOJIAMU PEILICHUS 33]1a4.

JIMYHOCTHBIE pe3yjabTaTarbl:

1. CchopMupoBaHHOCTH MMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIBHBIX M TBOPYECKHX
CIOCOOHOCTEH ydamuxcsl.

2. CaMOCTOSITEIBHOCTD B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHHH.

3. IlpuoOpereHue ymeHHsI CTaBUThb Iepea COOON IO3HaBaTeNIbHbIC IIeNM, BBIIBUTAThH
TUIOTE3bI, JOKA3bIBaTh COOCTBEHHYIO TOUKY 3PEHHUSI.

4. TlpuoOpeTeHHne MOJOXKUTEIBHOIO HSMOLMOHAIBHOIO OTHOILIEHUS K OKpYXarouieu
IIPUPOJIE U CAMOMY ce0€ KaK 4acTH IPUPOJIBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

Jl:;')n HaumeHoBaHue pa3aejioB MPOrpaMmbl KOJL1ecTBO 1ACOR
1 BBenenne 1
2 IlepBoHayabHBIE CBEJIEHNS 0 CTPOEHHH BellleCTBA 6
3 B3aumopeiicrBue TeJ 12
4 JlaBaenmne. 7
5 Pa0oTa u MOIIHOCTB. JHEPIH. 8




IHOYPOYHOE IINTAHUPOBAHMUME

. Kouunuec Hara
Ne Tema 3anuaTuil TBO
4acoB
Bcero
1. |BBoxHoe 3aHsATHE. IHCTPYKTaX MO TEXHUKE O€30MaCHOCTH 1
IlepBoHaya/IbHBIE CBEIEHHSI O CTPOEHUHU BelecTBa (64)
2. |OkcnepumentanbHas padora Ne 1 «Onpenenenue 1eHb 1
JeTICHHSI PA3ITNYHBIX H3MEPHUTEIbHBIX TPUOOPOB.
3. |DkcnepumenTtaibHas padota Ne 2 «Onpenenenue 1
TE€OMETPHUUECKUX Pa3MEPOB TEID»
4. |Ilpaktuueckas padora Ne 1 «M3rotoBieHue 1
U3MEPUTEIBHOTO LIUIMHIPAY»
5. |DOkcnepumenTtanbHas padota Ne 3 «M3mepenue 1
TeMIepaTypbl TeI»
6. |OkcnepumenTanpHas padora Ne 4 «M3mepeHne pa3mMepoB 1
MAJIbIX TeI
7. | DOxcnepumenTanbHas padota Ne 5 «M3mepeHue TOMMIMHBI 1
nucra Oymarm»
B3aumopeiictBue Tea (124)
8. |OkcnepumenTanbHas pabora Ne 6 «M3mMepeHne CKOpoCTH 1
JBYDKEHUS TEI.
9. |Pemenue 3aga4y Ha TeMy «CKOpPOCTh paBHOMEPHOTO 1
TIBYKEHUS
10. |DkcnepumenTanbHas pabora Ne 7 «3mepeHne Macchl 1
OJIHOM KaIlUI! BOJBD)
11. |OxcnepumenranbHas pabota Ne 8 «M3MepeHue mIoTHOCTH 1
KyCKa caxapa»
12. |OxcnepumenranbHas pabota Ne 9 «M3mMepeHue mIoTHOCTH 1
X03SICTBEHHOT'O MbLIa»
13. |Pemrenue 3amau «IlmorHoCTE TENA» 1
14. |DOxcnepumenTtanbHas padota Ne 10 «MccnenoBanue 1
3aBHCUMOCTH CHJIBI TSDKECTH OT MAcChl TEJIay
15. |OkcnepumenranbHas padota Ne 11 «Omnpenenenue Macchbl 1
U Beca BO3/1yXa B KOMHATE»
16. |DOxcnepumenranbHas padota Ne 12 «Croxxenue cui, 1
HAMpaBJIEHHBIX BJOJIb OJTHOM MPSAMO
17. |DxcnepumenranbHas padota Ne 13 «M3mepenue 1
KECTKOCTU IPY>KUHBI
18. |DxcnepumenranbHas padota Ne 14 «M3mepenue 1
KO3 PHUIMEHTA TPEHUS CKOIBKEHUS.
19. |Pemenue 3ama4 Ha TeMy «CHiia TPEHUS 1
Jasaenne. (7 1)
20 |DkcnepumenTanbHas padora Ne 15 «MccnenoBanue 1
3aBUCUMOCTH JaBJIEHUS OT IUIOIIAN TOBEPXHOCTU»




21.

OkcnepuMeHTanbHast padora Ne 16 «Onpenenenue
JaBJICHUS HWIMHIPUIECKOTO TEIa»

22. |OkcnepuMeHTabHas pabota Ne 17 «BerunciaeHue cuiibl
JaBJieHHs aTMoc(dephl Ha TOBEPXHOCTH CTOJIA»

23. |OkcnepuMmeHTabHas padora Ne 18 «Onpenenenne Macchbl
Tena, MJIaBaroIIero B BOJE)

24. |DxcnepumenTtanbHas padota Ne 19 «Onpenenenne
IUIOTHOCTH TBEPJOTO TEJIa

25. |Pemenwue 3a1a4 Ha Temy «[lnaBanue Ten»

26. |DOxcnepumenTtanbHas padora Ne 20 «M3yuenue ycnoBuii
TUTABAHUS TET

Pa6ora u MomHocTh. JHeprus. (84)

27. |DOxcnepuMeHnTanbHasg padota Ne 21 «Brruncienue padoThl,
COBEPIICHHOH IIKOJIBHUKOM IpH moabeme ¢ 1 Ha 3 aTax».

28. |DxcnepuMeHnTanbHas padota Ne 22 «Breruncnenue
MOIIHOCTH, pa3BUBAEMOM IIKOJILHUKOM IMpH oabeme ¢ 1
Ha 3 3Tax»

29. |DxkcnepuMeHnTanbHas padota Ne 23 «M3ydyeHue cBONCTB
MTOJIBFDKHOTO M HETOIBIYKHOTO OJIOKAY.

30. |Pemenue 3agau Ha TeMy «Pabora. MOIIHOCTB.»

31. |DkcnepumentanbHas padota Ne 24 «Onpenenenue KI1J]
HAKJIOHHOM MJIOCKOCTHUNIO

32. |DkcnepumenTtanbHas padota Ne 25 «M3mepenue
KUHETUYECKON YHEPTUU TENa.

33. |Pemenue 3agau Ha TeMy «KuHeTHYeCKast SHEPTUS»

34. |OkcnepumenTtanbHas padota Ne 26 «M3mepenue

W3MEHEHMS NOTEeHIIAIbHON OQHEPIUuun»




PABOYAS IHPOI'PAMMA o YYEBHOMY KYPCY
GAHUMATEJIBHASA ®U3UKA»

MNOACHUTEJBHASA 3AIINCKA

[TporpamMma ydeOHOTO Kypca Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa30BaHMsI COCTaBJICHA HA OCHOBE TOJIOKEHWUH U TpeOOBaHHWHA K pe3yibTaTam
ocBoeHUs1 Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTEeNbHON MPOTpaMMBbl,
npeactaBieHHbix B ®I'OC OO0, a Ttakxke ¢ yu€tom denepaibHol padboueit
nporpamMmbl  BocniuTanus W KoHIenmuu mnpernojaBaHus ydeOHOTO MpeaMera

«DU3UKa.

Copnepkanue mporpamMMmbl y4eOHOro Kypca Mo (U3HKE HampaBiIeHO Ha
dbopMHpOBaHHE  ©CTECTBCHHO-HAyYHOH  TPAMOTHOCTH  OOYyYalomuxcs |
OpraHu3anui0 u3ydeHus GU3NKA Ha JesATeIbHOCTHOW OCHOBe. B mporpamme
y4eOHOro Kypca mo (u3MKe YYHUTBIBAIOTCS BO3MOXKHOCTH y4eOHOrO MpeaMeTa B
peanuzanuu tpedboBanuit PI'OC OOO K MIaHUPYEMBIM JUYHOCTHBIM U
METanpeMETHBIM pe3yJibTaTaM OOyYeHHS, a TaKXKe MEXKIPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYYHBIX YyYEOHBIX TIPEIMETOB HAa YypPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHUs.

dusnka ABISETCS CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TTPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJIICHUM, H3y4yaeMbIX XUMHUEH, Ouoyioruen, acTpoHoMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIQJ B €CTECTBEHHO-HAy4YHYH) KapTUHY MHpa,
MPENOCTaBsieT HamOoJiee SCHbIE O0pa3ibl NPUMEHEHHs] HAYYHOTO METOja

MO3HAHUS, TO €CTh CIIOCO0a MOJyYeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
00pa3oBaHKsl COCTOMT B (POPMHPOBAHUU €CTECTBCHHO-HAYYHOW TPAMOTHOCTH M

MHTepeca K HayKe y 00y4aronnuxcs.



Wzyuenne @u3ukun Ha 0a30BOM ypOBHE TMpenIoyiaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO

I'PaMOTHOCTD:

® HAay4yHO OOBSCHSTH SBJICHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

® HHTEPNPETHPOBATH  JAaHHBIE W MCIOJIB30BATh  HAYYHBIE

JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

JlanHas pabouass mporpamma ydyeOHOro Kypca 1o ¢u3uke s 7  Kiacca
COCTAaBJICHA C Y4Y€TOM METOAMYECKMX PEKOMEHIAUUi IO CO3J4aHUI0 U
(YyHKIMOHUPOBAHUIO B 0011€00pa30BaTEIbHBIX OPTaHU3ALUAX, PACIIOIOKEHHBIX B
CEeJIbCKOM MECTHOCTH M MallbIX TOpOJAax, LIEHTPOB OOpa3oBaHMsI €CTECTBEHHO-
HAyYHOM M TEXHOJIOTMYHOUN HampaBieHHOCTel («Touka pocra») (yTBEpKIEHBI
pacniopsbkeHrueM MuHucTtepcTBa npocBemeHuss Poccuiickon ®depepauuu  OT
12.01.2021 r. Ne P-6) wum mnpeagycmMaTpuBaeT TMPOBEACHUE 3aHITUU C

UCIIOJIb30BaHUEM 000pyI0BaHus LeHTpa « Touka pocTay

eau n3yyeHusi yueOHOro Kypca no (pusuke:

e TNpHOOpETECHHE WHTEpeca M CTPEMJICHHS OOYyYaloluXxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

® pa3BUTHEC MPEICTABICHHUIA O HAYYHOM METOJIC MO3HAHUS U (POPMUPOBAHUE
UCCIICIOBATEIILCKOIO OTHOIIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (GOpMHUPOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3ydeHUs
OCHOB CTPOCHHSI MaTepUH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (GopMUPOBaHHE MPEACTABICHHH O POJM (U3MKH ISl Pa3BUTHS APYTHX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TCXHOHOFHﬁ;



® pa3BUTHE TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATEHON AeATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalPaBJICHUH.

JlocTikeHue »TUX Liened mporpamMMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01mero o0pa3oBaHms 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1ay:

e [puoOpeTeHHE 3HaHUM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e [pUOOpPETEHUE YMEHUW ONMKCHIBATH U OOBSACHATH (PU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;

® OCBOCHME METOJOB PEHICHHS MPOCTEUIINX pacyETHBIX 3aJad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BHUTHE YMEHUN HAOII0IAaTh MPUPOIHBIC SBICHUS U BBITIOJHSATH OTBITHI,
nabopaTtopHble  pabOThl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

e OoCBOocHHE MPUEMOB paboOThI ¢ MHPOpMalend (HU3UIECKOTO COJEPIKAHMS,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

® 3HAKOMCTBO cO chepamu NMPodhecCHOHAIBHOM JAEATEIbHOCTU, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzydenue ydeOHOro kypca mo ¢usuke (0a30BbI YPOBEHb) Ha YPOBHE

OCHOBHOTO oOmiero ooOpas3oBanus otBogutcs 34 dyaca (1 dwac B Hedemo).



COJEPXAHUE OBYUYEHUA

Beenenue. BeonHoe 3anarue. Llenu u 3agaun kypca. TexHuka 0€301acHOCTH.
PoJsib 3KCHIEpUMEHTA B )KU3HH YeJI0BEKa.

Teopus: VI3ydnTtb OCHOBBI TEOpUU MOrpemHocTeil. IlorpemHocTd npsMbeIX U
KOCBEHHBIX HM3MEpPEHUH, MAaKCHUMaJbHAs IMOTPEIIHOCTh KOCBEHHBIX HW3MEpPEHUH,
y4eT MOTPelIHOCTel M3MepeHui Mpu noctpoeHuu rpaduxoB. llpencrasienue
pE3yNbTaTOB U3MEPEHUI B (hopMe TAOIUI] U TPaUKOB.

IIpakmuka: OCHOBBl TEOPUHM NOTPEUIHOCTEH NPUMEHATH INPU  BBIITOJIHEHUH
DKCIIEPUMEHTAJIBHBIX  337a4, M[PAaKTUYECKUX paloT. (¢ MCIOJIb30BaHHEM
odoopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU

[IpuBoauTh mpUMEPHl OOBEKTOB U3Yy4YeHUS (PU3UKK ((U3MUYECKUE SBICHUS,
dbusnueckoe Teno, BemecTBo, pusznueckoe mose). HabmrogaTe u aHanu3upoBaTh
dbuznyeckue siBieHUus (PUKCUPOBATh M3MEHEHMS] CBOMCTB OOBEKTOB, CpaBHUBATh
ux 1 000011aTh). [T03HAKOMUTBCS ¢ IKCIIEPUMEHTATBHBIM METOJIOM UCCJICIOBaHUS
npuposbl. COopka npubOOpPOB M KOHCTpYKUMH. Vcmonb3oBaHHEe HU3MEPHUTEIbHBIX
npuOOpoB. BeinosiHeHHEe 1a00paTOPHBIX U MPAKTHYECKUX padoT. JMarHoctuka u
yCTpaHEHHe HeuclpaBHOCTEH NmpuOOpoB. BricTpamBaHue rumnore3 Ha OCHOBaHHUH
UMEIOIIUXCS JaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE u HEPABHOMEPHOE JIIBUKECHUE. I'padpuueckoe
Npe/CTaBlICHNUE IBWKEeHU. Pelenue rpaguueckux 3ajay, pacueT MyTH U CpeaHei
CKOPOCTH HEpPaBHOMEPHOro JBMKEHHs. [loHATHE WHEPUMM U HMHEPTHOCTH.
[lentpobexknass cuna. IlpumeHnenune maHHBIX  (QU3MUECKUX  TIOHATUH B

KHU3HCOACATCIBbHOCTH YCIJIOBCKA. Cuna YOPYroCcTu, Cujia TpCHUA.



Ilpaxmuxa: ViccnenoBanve 3aBUCUMOCTH CHJIBI YIOPYTOCTH, BO3HUKAIOIIEH B
npyXuHe, OT CcTemeHu nedopManuu TpyxuHbl. Onpenenenue koddduimenrta
TPEHUs Ha TpuOOMeTpe. (¢ HcmoIb30BanueM ooopynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTHY CUJTBI TPEHUS OT CUJIbI HOPMAJIBLHOTO JIABJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabaui, rpadgukos, cxeMm. [lonck 0ObsiICHEHHST HAOIIOJAeMbIM COOBITHSIM.
OnpeneneHue CBOMCTB MNpUOOPOB MO 4YepTexkaM U MoACNsIM.  AHanu3
BO3HMKAIOIIUX TMPOOJEeMHbIX cutTyaruil. M3o0paxaTh cuCTeMy KOOpJWHAT,
BBIOMpATh TENO OTCUETA M CBSI3bIBATH €TI0 C CHUCTEMOM KoopauHaT. Mcmonb30BaTh
CUCTEMY KOOpIMHAT JJIs M3Yy4YCHHsS MPSMOJIMHEWHOro ABuxkeHus Ttena. COopka
npubOpoB ¥ KOHCTpyKuuid. Mcronp3oBaHWe U3MEPHUTENBbHBIX MPUOOPOB.
BreinmonHenue J1a0opaTOpHBIX UM MPAKTHYECKUX padoT (€ MCMOJIb30BAHUEM
odopynoBanusi «Touka pocray). /lnarHoctrka U ycTpaHEHHWE HEUCIPABHOCTEH
npubopoB. BwicTpauBaHue THUNOTE3 HA OCHOBAaHWM UMEIOIIUXCS JaHHBIX.
KoncrpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenue 3aaHUN o
YCOBEPIIIEHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
PazpaboTka 1 nmpoBepka METOJUKH SKCIIEPUMEHTAIBHONU paboThl. PaboTa B Masbix
rpynmnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE, JACHCTBUSI.
IIpencrasinenue pe3yJbTaTOB MAapHOM, TIPYNIIOBOW JESATEIBHOCTH. YUacTHE B
JIAAJIOTe€ B COOTBETCTBUM C MPABUIAMHU PEYEBOIO IMOBEICHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackang, rTuApOoCTaTUUECKOE MaBJICHUE,
COOOIIAIOIINECS COCY/Ibl, TUAPABINYCCKUE MAIITUHBI.

Ilpakmuka: 3a0auu.: BHITAIKUBAIONIASA CHJIa B PA3JIMYHBIX CHCTEMax; MPUOOPHI B
3a/1a4ax (COOOIIAIOIINECS COCY Ibl, THAPABIMYCCKUE MAIIMHBI, phIYaru, 0JI0KH).
DKCliepuMEHTaIbHBIE 3aJJaHUS:

1 )uzmepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTA CUJIbI, IEHCTBYIOIIETO HA phlvar,



3)usmeperre pabOThl CHJIBI YOPYTOCTH TMPU TOIBEME Tpy3a C TMOMOIIBIO
MOJBM)XHOTO WJIM HETOJBIDKHOTO OJIOKa(C WMCMOJIb30BAHHEM O00O0pPYA0BaHUS
«Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck oObsiCHEHHST HAOIIOJAEMbIM COOBITHSIM.
Co6opka npubopoB U KOHCTPYyKIUH. Mcronb3oBaHue M3MEPUTETBHBIX MPUOOPOB.
BrimotHeHIE 1a00paTOPHBIX M MPAKTHYECKUX padoT. JlnarHoCcTHKa U yCTpaHEHUE
HEUCITpaBHOCTEH MpuOopoB. BricTpanBaHue rUmnore3 Ha OCHOBAHUU MMEIOIIUXCS
naHHbix. KoHcTpyupoBanwe u MojenupoBaHue. PaboTra B MajbiX TIpyIlax.
AHanu3UpyOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE, JEHCTBHUS.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPYNIIOBOM JesTenbHOCTH. [loaroroBka
COOOIIIEHUA M JIOKJIaJIOB. YyacThe B JAMAJIOre B COOTBETCTBHMU C MpaBUIaMHU
pEUYEBOro MOBEACHUS.

Crartuka.

Teopus: binok. Peruar. PaBHOBecue TBEpAbIX Te. Y CIOBUSA paBHOBECHS. MOMEHT
cunbl. IIpaBuno MomentoB. Llentp Tskxectn. HMccenemoBanue pasIMUHBIX
MeXaHHueCcKkux cucreM. KomOMHUpOBaHHBIE 3aJayd, WCIOJB3YS  YCJIOBUS
pPaBHOBECHSI.

Ilpakmuxka: VIzrorosnenue padoTaroieil CUCTEMBI OJIOKOB.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxeM. [louck oObsICHEHHS HAOII01aeMbIM COOBITHSIM.
OnpeneneHue CBOMCTB MPUOOPOB MO  dYepTexkaM M MOJENsAM. AHaIN3
BO3HHUKAIOIIMX MPOOJIEMHBIX cuTyanuil. HaOmromare JedcTBUE  MPOCTHIX
MexaHU3MOB. [lo3HAaKOMUTBCA C (U3UYECKOM MOJETBI0 «a0CONIOTHO TBEPIOE
Tenoy. Pemare 3a7auum Ha TMpUMEHEHHE YCJIOBHs(ITpaBUiia) PaBHOBECHUS phblyara.
[IpumensTh ycnoBue (MpaBUIO) PaBHOBECHs pbryara Jjisi OOBSICHEHUS JCUCTBUS
pa3sTUYHBIX HMHCTPYMEHTOB, HWCIOJIB3YEeMbIX B TexHHMKe U B ObiTy. COOpka
npubOpoB M KOHCTpyKuMid. Mcronp3oBaHWe HW3MEPUTENBHBIX MPUOOPOB.

Brimmonuenne 1a00paTOpHBIX M MPAKTHUECKUX paboT. JlnarHoctuka u ycTpaHeHue



HEUCTpPaBHOCTEW mpubopoB. BricTpanBaHne runore3 Ha OCHOBAHUU MMEIOIIMXCS
naHHbIX. KOHCTpyumpoBaHMe # MOAEIHMPOBAHME. BBINIONHEHWE 3aJaHUNA 1O
YCOBEPILIEHCTBOBaHMIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka u mpoBepka METOANKHU IKCIEPUMEHTATBHON pabOTHI.

PaGota B MaibIx rpymnmnax. AHAJIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienne, neuctBus. lIpencraBienune  pe3ynbTaTtoB  MApHOM, TPYIIIOBOU
nestenpHocTH.  [logroroBka  cooOmeHunid W J0KdAaaoB.  OCYyIIECTBISIIOT
CaMOOLICHKY, B3aUMOOILICHKY IEATEIIbHOCTU. Y YaCTHUE B JUAIIOI€ B COOTBETCTBUU C

IIpaBUJIaMH PE€ICBOI0 IMOBCACHUS.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMDBbI
YYEBHOI'O KYPCA

«SAHUMATEJIbHASA OU3SUKA» (C NCITOJIb3OBAHUEM
OBOPYJOBAHMUS «TOUYKA POCTAY).

Peanmaunﬂ IMporpaMmbI CHOCO6CTBy€T AOCTHXKCHHUIO CIICAYIOINX PE3YyJabTaTOB:

JInu"HocTHbBIC:

B cdepe JMUYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUI yUAIINXCS:

* yueOHO-IT03HABaTEIbHBIN UHTEPEC K HOBOMY Y4eOHOMY MaTepHaiy U crocobam
pEIIEHNST HOBOM 3a/1a4H;

* OpUEHTAIMsl HAa TOHUMAaHKe MPUYUH ycliexa BO BHEYUYeOHOM A TENbHOCTH, B TOM
YyCIe HAa CaMOAHAIM3 U CAaMOKOHTPOJIb PE3yJbTaTa, Ha aHAJINA3 COOTBETCTBUSA
pe3yJIbTaTOB TPEOOBAHUSAM KOHKPETHOW 33]a4H;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEY4EOHOM
NEATEIbHOCTH;

Obyuarowuiics noayyum 603MONCHOCHb OJisl POPMUPOBAHUSL:



* BHYTPEHHEW NO3WLMM IIKOJIBbHHUKA HA YPOBHE IOJIOKUTEJIBHOIO OTHOLICHUS K
IIKOJIE, TOHMMAaHHUS HEOOXOJMMOCTH YUYEHHs, BBIPAKEHHOIO B MpeoOagaHuu
y4e0HO-103HAaBaTEIbHBIX MOTHBOB;

* BEIPOKEHHOM YCTOWYHMBON yueOHO-TT03HABATEIBHON MOTHUBALIUN YUCHUS;

* YCTOMYMBOTO yue€OHO-IIO3HABATEJIIBHOIO MHTEpEca K HOBBIM OOLIMM crocobam

PCIICHUA 3a1a4.

MeTanpe)IMeTHme:

B chepe peryJassTHBHBIX YHUBEPCATIbHBIX YUCOHBIX JEHCTBUHN yUallIUXCS:

* IUJIJAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUM C TMOCTABICHHOM 3ajadeil u
YCIOBUSIMHU €€ peaau3allii, B TOM YKCJI€ BO BHYTPEHHEM ILIAHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC TpaBWja B IJITAHUPOBAHMHM W KOHTPOJE CIocoOa
pELICHUS;

* OCYILIECTBJIATH UTOTOBBIN U MOIIATOBBIM KOHTPOJIb MO PE3YyJIbTATy;

* OIIEHUBAaTh TMPABWIHHOCTh BBIMOJHEHUS JEUCTBUS HA YPOBHE aJICKBATHOM
PETPOCTICKTUBHON OIICHKH COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JTaHHOM
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QAJICKBaTHO BOCIPUHUMATH MPEIJIOKEHUS W OIEHKY YYHUTENIeH, TOBapUIIEH,
pOAUTEIIEH U APYTUX JIOJIEM;

* pa3IM4aTh CoCco0 U pe3ysabTaT JeHCTBUS.

Obyuarowuiicst NOIY4Um 803MONCHOCHb HAYYUMCSL:

* B COTPYJIHUYECTBE C yUUTEJIEM CTAaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* MIPOSIBJISITH TTO3HABATEIBLHYIO UHUITMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSTEIBHO aJICKBAaTHO OIICHHWBATH MPABUIJIBHOCTD BBIMOJHEHUS JICUCTBUS U
BHOCUTH HEOOXOIMMBIE KOPPEKTHUBHI B HCIIOJHEHUE KAK IO X0y €r0 pean3alin,

TaK U B KOHIIC I[GﬁCTBPIS[.



B chepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXOUMOM MH(OPMALIUU I BHITIOTHEHUS BHEYYCOHBIX
3aJJaHUl C  HUCHOJB30BaHUMEM  y4eOHOW JIUTEpaTypbl U B  OTKPBHITOM
UH(GOPMAIIMOHHOM TPOCTPAHCTBE, SHUMUKIONEINN, CIHPABOYHUKOB (BKIIIOUas
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM ITPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIIATH 3aMuch ((PUKCalKI0) BHIOOPOUHOM HHPOpMAIHH 00 OKPYKAIOIIEM
MUpE U 0 cebe caMoM, B TOM 4ucie ¢ momousio nHctpymentos UKT;

* CTPOUTH COOOIIIEHUS, POCKTHI B YCTHOM M MMCEMEHHOM Qopme;

* IPOBOJUTH CPABHEHHUE M KJIACCU(PHUKALINIO 110 33JaHHBIM KPUTEPHUSIM;

* YCTaHABIIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYT'e€ SIBJICHUM;

* CTPOUTH pacCykJeHus B (OpMe CBSI3U NPOCTBIX CYXJIECHHU 00 OOBEKTE, €ro
CTPOEHHH, CBOIICTBAaX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCA!

* OCYILLIECTBIISITh PACIIMPEHHBIN MOMCK UH(POPMALIMHN C UCIIOJIb30BAHUEM PECYPCOB
oubnuoTex u cetu IHTEpHET;

* 3anMchiBaTh, (UKCUPOBATh HWHGMOpPMAIUMIO OO0 OKpPYXAIOLUX SBJICHUSIX C
noMoubo uHCTpymeHToB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOILIEHUS B YCTHOM U MHUCbMEHHOH (opme;
* OCYIIECTBJIATh BbIOOp HambOosiee 3¢h(PEKTUBHBIX CIOCOOOB pEIIeHUs 3ajad B
3aBHCHUMOCTH OT KOHKPETHBIX yCIIOBHI;

* CTPOUTH JIOTHUECKOE PACCYXkJCHHE, BKIIOYAIOIIEE YCTAHOBJIECHHWE MPUYUHHO-
CIICICTBCHHBIX CBS3€H;

* MOTYT BBIATH Ha TEOPETUYECKUH YPOBEHb pEIICHHS 3a/ay: PpEeUIeHHE II0
OTpPEJICTICHHOMY IIJIaHy, BJaJICHHE OCHOBHBIMU MPUEMAMM PEILEHHUS, OCO3HAHUS

ACATCIIbHOCTH I10 PCIICHUIO 3a/1a4H.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUallIUXCS:



* aJCKBAaTHO HCIIOJIb30BATh KOMMYHMKATHBHBIE, IIPEXKIE BCETO - pEYEBBIE,
CPEACTBAa JUIl PELICHUS pPa3IMYHbIX KOMMYHHKATHMBHBIX 3a/1a4, CTPOUTH
MOHOJIOTHYECKOE COOOUICHHE, BIAJETh TUAIOIHYECKOil (popMON KOMMYHUKaLUH,
UCIIONB3ysA, B TOM uuciae cpencrtsa U uHCTpyMeHTsl KT m nucrannmonHoro
OOILIEHUS;

* IOIyCKaTh BO3MOXXHOCTH CYILIECTBOBAHMS Y JIFOJEH Pa3IMUHBIX TOYEK 3PECHMUS, B
TOM YHCJI€ HE COBMAAAIONINX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MTO3UIUIO
napTHepa B OOILIEHUHU U B3aUMOJICHCTBUY;

* YUYUTBHIBATH PA3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALIMM PA3JIMYHBIX MO3ULINAN
B COTPYIHUYECTBE;

* hopmynHrpoBaTh COOCTBEHHOE MHEHHE U MO3ULIHIO;

* IOTOBAPUBATHCS U MMPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIEATEIbHOCTH,
B TOM YHCJI€ B CUTYallUM CTOJKHOBEHUs UHTEPECOB;

Obyuarowuiics nOLYYUmM 603MOICHOCHb HAYUUMbCAL:

* YYUTHIBaTh U KOOPJMHUPOBATH B COTPYJHUYECTBE OTJIMYHBIE OT COOCTBEHHOM
MO3ULIAN IPYTUX JOJIEN;

* YYUTHIBATh pa3HblE MHEHUS W HMHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
IIO3ULIUIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUN U TIOJXO0B K PEIICHUIO TPOOIEMBbI;

* ApPryMEHTHPOBAaTh CBOKO IIO3HMIMI0O M KOOPAUHUPOBATH €€ C IMO3HUIUSIMH
NapTHEPOB B COTPYIHUYECTBE IMPH BBHIPAOOTKE OOILEro pelieHuss B COBMECTHOU
JEATEIIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpTraHU3alMi COOCTBEHHOU EATEIbHOCTH
Y COTPYIHHUYECTBA C IAPTHEPOM,;

* OCYUIECTBJIATHh B3aUMHBIA KOHTPOJb W OKa3plBaTb B COTPYAHUYECTBE

HEOOXOIUMYIO B3aHMOITOMOIIIb.

IIpeamerHbIe:



- OPUEHTUPOBATHCS B SBJICHUSAX U 00BEKTaX OKPYKAIOMIETO MHpPA, 3HATh TPAHUIIBI
UX IPUMEHUMOCTH;

- MOHUMAThH OmpeneNeHus (HU3NYECKUX BEIWYMH M TIOMHUTH ONPEACISIONIIe
dbopMyIbI;

- MOHMMAaTh KaKUM (U3MYECKHM IMPHHIUIIAM W 3aKOHAM IOTYHUHSIOTCS T€ WIH
WHbIC O0BEKTHI U SIBICHUS IPUPOJIBI;

- 3HAaHUE MOJICJIH MTOVCKA PEIICHH TS 3a1a4 10 (PU3UKE;

- 3HAaTh TEOPETUYECKNE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJICININ SIBJICHUH 1 0OBEKTOB OKPYKAIOIIETO MUPA;

- QaHAJIM3UPOBATH YCIOBHE 3a/1a4H;

- nepeopMyITUpPOBaTh U MOJEIUPOBATH, 3AMEHATh HCXOAHYIO 3a7a4uy APYTroii;

- COCTaBJIATh TUIAH PEUICHHUS;

- BBIJIBUTATh U MIPOBEPSATH MpeaIaracMple JIJIsl pEIICHUS TUTIOTE3BL;

- BIQJIETh OCHOBHBIMH YMCTBEHHBIMH OMNEPAIUSIMH, COCTaBJISIOIIUMHU TIOUCK

pelieHus 3a1a4u.

TEMATHUYECKOE IINTAHUPOBAHHUE

[1]
N HaumenoBanue pa3aesioB NporpamMmbl KosmuecTBo
n/n
4yacoB

1 Beenenne 1
2 Posib JKCniepuMeHTA B KM3HM YeJI0BeKa 3
3 Mexanuka 8
4 I'mapocraTuka 12
5 Craruka 5
6 PabdoTa Ha MPOEKTOM 5




IHOYPOYHOE IINTAHUPOBAHHUE

/1

Hata
MIPOBEICHUS

Ilnan | dakr

Tema 3anarus

1. Beeaenue (14)

1

07.09

BBOI[HOG 3aHATHUC. LIGJ'II/I " 3aa4u Kypca. TexHrka 0€30IaCHOCTH.

2. Poab 3kcniepUMeEHTA B JKU3HH YesioBeKa (34)

14.09

Cucrema CAWHUILI, IIOHATUEC O

MMPAMBIX U KOCBCHHBIX U3MCPCHUAX

21.09

DuU3NYECKUH IKCTIEPUMEHT.

Buner huznueckoro skcrepuMeHTa.
[HorpemHocth n3Mepenus. Bunbt
MorpenHocTe uamMepenus. Pacuér

MOrpCIIHOCTU U3MECPCHHUH.

28.09

JlaGoparopnas pabota




«M3mepenune o6bemMa TBEpAOTO
Tenay. [IpaBuna opopmieHus

J1abopaTOpHOM pabOTEHI.

3. M

CXaHHKa

89

05.10

PaBHOMepHOE 1 HEpaBHOMEPHOE

JBHKCHHUSI.

12.10

I'paduueckoe nmpeacraBieHue

JBIDKCHUS.

19.10

Pemenwne rpaduuecknx 3amad,
pacueT IyTH U cpeaHeil ckopocTu

HEPaBHOMEPHOTO ABUKEHUS.

26.10

IlonsTne WHEPUHU U THEPTHOCTH.

LentpobexHas cuna..

09.11

Cuta ynpyrocTy, Ciiia TPeHHS

10

16.11

JlaboparopHas pabora
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B
NpPYXXHHE, OT CTETIEHH Jie(OpMaIiu

NPYKUHBD).

11

23.11

JlaGopaTtopHas pabota
«Onpenenenne Ko3pPpureHTa

TpeHus: Ha TpUOOMETPE.

12

30.11

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT CHJIBI

HOPMAJIBHOT'O JaBJICHUS».

4. I'mapocratuka (124)

13

07.12

[TnotHocTk. 3agaua uaps ['epona




14.12 Pemenne 3ama4 noBBIIICHHOM

CJIOKHOCTH Ha pacucT IJIOTHOCTH

14 BEIIeCTBA.
21.12 Pemrenue 3amau mOBBIIIEHHOM
15 CIIOXHOCTH
28.12 JlaBimenue )KMAKOCTH U Ta3a. 3aKOH
16 [Nackans
17 | 11.01 Coo0mIarIuecs: CoCybl.
18.01 JlaboparopHas pabora
18 «Mzroroenenne Moaeny (OHTaHA
25.01 JlaboparopHas pabora
19 «MzroToBnenne Mmonenu (OHTaHA
01.02 3akon [lackans. /laBneHue B

JKUIKOCTSIX U rasax.

FI/I,Z[paBJ'II/I‘IGCKI/Ie MalIrHBbI.

20 Coo011arIuecs: CoCy/Ibl.
08.02 BrrtankuBarorniast cuiia. 3aKoH
21 Apxumena.
15.02 JlaboparopHas pabora

«Brrsicuenue YCIIOBUA IJIaBaHUA

22 TEI».

22.02 bnox 3agau Ha 3akoH ITackais,
23 3aK0H Apxumena.

01.03 bnok 3ana4d Ha 3akon Ilackais,
24 3aK0H Apxumena.

5. Cratuka (549)

25 | 15.03 Bbiok. Peryar.

26 | 29.03 PaBHOBecue TBepabIX Tell. MOMEHT cuiibl. [IpaBuIo MOMEHTOB.




27 | 05.04 Hentp Tsxectu. McecnenoBanue pa3inuyHbIX MEXaHUUECKUX CUCTEM

12.04 KoMOuHHpOBaHHBIC 331a4H,
28 UCTIOJIB3YS YCIIOBHS PABHOBECHSI.
19.04 JlaboparopHas pabora

«M3roToBnenue padoTarorei

CHUCTEMBI OJIOKOBY.

29

6.Pa6ora nag npoexkTom(54)

30 | 26.04 Odopmrnenne pabOTHI.
31 | 10.05 Odopmienue paboOTHI.
32 | 17.05 Odopmrnenne pabOTHI.
33 | 24.05 Odopmienue paboOTHI.
34 | 31.05 3amuTa IpoeKToB.

PABOYAS ITPOTPAMMA 110 YYEBHOMY ITPEMETY «bUOJOI' U5
IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OHOJIOTMM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC 00O, a takxe dhenepanpHON pabouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o OwoylormyM HampaBieHa Ha (OpMUPOBAHHE ECTECTBEHHO-
HAyYHOW TPAMOTHOCTH OOYYAIONIUXCS M OPTaHU3AIUI0 W3Y4YEHUs OMOJIOTUHM Ha
NesATeTbHOCTHON OCHOBE. B mporpaMmMe 1mo OMOJIOTHH YYUTHIBAIOTCS BO3MOYKHOCTH
yuebHoro mpeamera B peanuzanuu TpedoBanuii ®I'OC OOO k miaHUpyeMbIM
JUYHOCTHBIM W METaIllpeAMETHBIM pe3yjIbTaTaM OOYUYCHHS, a TaKKe peaan3alvs
MEXITPEIMETHBIX CBS3¢H €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

B mporpamMme mo OWONOTHM ONPENENSIOTCS OCHOBHBIE IIENHM WM3yYCHUS
OMOJI0OTHY HAa YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHus, IIIAHUPYEMBbIC Pe3yJIbTaThI
OCBOCHHSI NPOrpaMMbl IO  OWOJOTHW:  JIMYHOCTHBIEC, METaIlpeIMETHHIC,



npeaMetHbie. [IpenMeTHbie MuaHupyeMble pe3yabTaThl AaHbI A KaXKIOro roja
W3y4YCHUST OMOJIOTHH.

buonorust pa3BuBaeT mpencTaBiICHHUs] O TO3HABAEMOCTH >KMBOW HPUPOJBI U
MeTo/lax €€ IMO3HAHMS, MO3BOJSET C(OPMUPOBATH CUCTEMY HAyUHBIX 3HaHUN O
YKUBBIX CUCTEMaX, YMEHHUA UX MOIy4aTh, IPUCBAUBATH U IPUMEHSThH B )KU3HEHHBIX
CUTYaIUIX.

buonornueckas mnoAroroBka oOecreyrBaeT MOHUMaHHE OOy4YaroIIUMUCS
HAyYHBIX MPUHIUIIOB YEIOBEYECKON JMEATENbHOCTH B MPUPOJIE, 3aKJIAJbIBACT
OCHOBBI IKOJIOTHYECKOU KYJIbTYPBI, 3J0POBOTO 00pa3a *KU3HH.

[ensimu u3ydeHuss OMOJIOTUM Ha YpPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
SIBIISIFOTCS:

dopMupoBaHHEe  CHCTEMBI 3HaHMM O TpPHU3HAKaX W  IpoIeccax
KU3HEICSATEIbHOCTH OMOJIOTUYECKMX CUCTEM PA3HOTO YPOBHSI OpraHU3alluy;

dopMupOBaHHE  CHCTEMBl  3HaHMM 00  OCOOEHHOCTAX  CTPOEHUS,
KHU3HECATSIIbHOCTH OpTraHN3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHHUS €r0 3/I0POBBS;

dbopMupoBaHHEe YMEHHH NPUMEHSITh METOAbl OMOJOTHYECKOW HAyKH s
U3y4eHUs OMOJOTHYECKUX CUCTEM, B TOM YKCJIE OpraHN3Ma YeJIOBEKa;

(GopMUpOBaHHE YMEHHUH HCHOJIB30BaTh HHPOPMAIMI0 O COBPEMEHHBIX
JOCTHKEHUSIX B 00J1aCTH OMOJIOTHH JUTsl OOBSICHEHUS TPOIECCOB U SBIICHUN KUBOU
IPUPOJIBI U KUZHEACSITEIFHOCTH COOCTBEHHOTO OPTraHU3Ma;

dbopmMupoBaHUEe YMEHHH OOBSICHATH pOJIb OHOJIOTMM B MPAKTUUYECKOU
NeSTEIbHOCTH JIFOZIeH, 3HaueHue OMOJIOTUYECKOTO pa3sHooO0pas3us Al COXpaHEHUs
orocdepsl, MOCIEACTBUS ACSITEIHBHOCTH YeJIOBEKa B IIPUPOJIC;

dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYpbl B  LENSAX  COXPaHCHHUS
COOCTBEHHOTO 3/I0pPOBbSI M OXPAHBI OKPY’KAIOIIEH CPEIbI.

JocTuxeHue 1eneil mporpaMmbl MO0 OMOJIOTHMM 00ECIIEYUBACTCS pEIICHUEM
CIIEYIOIINX 3a/1ay:

npuoOpeTeHrne  OOydaloImMUMHCS ~ 3HAHUW O  JKUBOM  TPHUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHHMSI, >KM3HEACATEIHPHOCTH M CpPeao0Opasyroleil poiu
OpPraHMW3MOB, YEJIOBEKE KaK OMOCOIMAThbHOM CYIIECTBE, O PO OHMOJIOTHUYECKOM
HAyKH B MPAKTUYECKON JEATEIBHOCTH JIIOJICH;

OBJIQZICHUE YMEHUSMU TMPOBOAMTH HCCJIENOBAaHUS C HCIOJIB30BAHUEM
OMOJIOrMYECKOro 000pYJOBaHMUS M HAOMIONEHHUS 32 COCTOSHUEM COOCTBEHHOTO
OpraHu3Ma,

OCBOEHHE MPUEMOB pabOTHI ¢ OMOJOTMYECKON UH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTH)KCHHUSX B 00JacTH OMOJOTHH, €€ aHalu3 M KPUTHUYECKOE
OLICHUBAHUE;

BOCIUTAHUE OMOJOTUYECKH M SKOJIOTHYECKHU IPaMOTHOM JIMYHOCTH, TOTOBOM
K COXPaHEHHUIO COOCTBEHHOT'O 3/I0POBbS M OXPAHbI OKPYKAIOIIEH CPEIbI.



OO1ee YuCIo0 YacoB, OTBEIEHHBIX JIJIsl U3Y4YeHHs] OMOJIOTHH, cocTaBisieT 238
yacoB: B 5 kimacce — 34 4gaca (1 gac B Hemeno), B 6 kimacce — 34 ygaca (1 gac B
HeJneno), B 7 kinacce — 34 vaca (1 gac B Henento), B 8 kitacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B TporpamMme Mo OWOJIOTMH TepedeHb JTabOpaTOpHBIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATEIbHBIM, YYUTENIh JeJaeT BBIOOP
MpoBeNCHHsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HMHIWBHUIYaTbHBIX
OCOOCHHOCTEW  OOydJaloIuXCs,  CIUCKAa  DKCIEPUMEHTAIBHBIX  3aJIaHUH,
npeiaraeMbIX B paMKax OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMeHa 0 OMOJIOTHH.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOW NpPUPOIE

[lonsitue o xu3Hu. [Ipu3HAKKM KUBOro (KJIETOYHOE CTPOEHUE, NUTAHUE,
JbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OOBEKTbl KUBOH M HEKUBOU
IIPUPOABL, X CpaBHEHHE. JKHBas U HE)KUBask IPUPOAA — EAUHOE LIETIOE.

buonorus — cucrema Hayk o xuBOM npupoje. OCHOBHBIE pa3Aeibl ONOJIOTUU
(OoTaHMKa, 300J10TUS, SKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYrHe
paznensl). Ilpodeccun, cBg3aHHbIE C OMOJIOTHEW: Bpad, BETEPHUHAP, ICUXOJIOT,
arpoHOM, >KMBOTHOBOJ U Apyrue (4—5 mpodeccuii). CBsizb OMOJIOTUU C APYTUMHU
HayKamH (MaTemaTuka, reorpadus u apyrue Hayku). Ponb Guosoruu B no3HaHuu
OKPY’aIOILIEro MUpa U NPAKTUYECKOMN NEATEIbHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonorun. IlpaBuna mnoBeneHuss U pabOThl B KaOUHETE C
OMOJOTMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TepMHUHBI, TOHITHS, CUMBOJbI. VICTOUHHKN OMOJIOTHYECKUX
3HaHui. Ilouck wuHpoOpMaUU C HUCHOJIB30BAHUEM PpA3JIMYHBIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAs IUTEpaTypa, CIPaBOYHUKH, IHTEpHET).

2. Mertoabl n3y4eHust ;KUBOM NMPHUPOALI

HayuHble MEeTONIbl M3y4Y€HUs UBOW MPUPOBI: HAOIIOJECHUE, IKCIIEPUMEHT,
onucaHue, u3MepeHue, kiaccudukanus. [IpaBuna paboThl ¢ yBEIMUUTEIbHBIMU
nmpudbopamu.

Meton onucanus B OMOJOTMH (HArJISIHBINA, CIOBECHBIH, CXEMATHUYECKHI).
Meton uzmepenus: (MHCTpYMEHThI u3Mepenusi). HabnroaeHue u d3KCepuMEHT Kak
BEJIyIIHNE METObI OMOJIOTHH.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3ydyenue nabopaTOpHOro OOOpYIOBaHUS: TEPMOMETPBI, BECHI, YAaIlKU
[Tetpu, mpoOupku, mMeH3ypku. [IpaBuna paboTel ¢ 000pPYI0BaHHEM B HIKOJILHOM
KaOuHere.

O3HaKOMJIEHHE C YCTPONCTBOM JyIbl, CBETOBOI'O MHKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HaKOMJIEHHE C PAaCTUTEIbHBIMU U )KUBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HaTypanbHble mpenaparbl), HHPY30pun TyQdeabku ¢ TUIpPbl  (TOTOBBIE
MUKpOIpenapaThl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnazeHue MeTOJaMU H3y4YeHHUS JKUBOM NPHUPOIbI — HAOIIOJIEHUEM U
HKCIIEPUMEHTOM.

3. OpraHu3msbl — TeJ1a ;KUBOM NPHUPOIBI

[Tonsitue 00 opranusme. JlosiaepHble U siaepHble opraHu3Mbl. Knetka u eé
oTkpbiTHe. KileTouHoe cTpoeHue opraHu3MoB. LlUuTonorus — Hayka O KJETKE.



Kierka — HauMeHbIIasi €IUHUIIA CTPOEHUS M KU3HEAEATEIbHOCTU OpPraHU3MOB.
VY CTpOKCTBO YBETMYUTENBHBIX TPUOOPOB: JTyNbl U MUKpOCcKona. CTpOEHHUE KIIETKU
II0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0YKa, LIUTOIIa3Ma, Spo.

OOHOKIIETOYHBIE M MHOTOKJIETOUYHBIE OpraHu3Mbl. KieTku, TKaHHW, OpraHsbl,
CUCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOCHHUSI M TMPOIECCOB
KU3HEICATSIILHOCTH Y PACTEHUH, )KUBOTHBIX, OaKTepuid U TpHUOOB.

CBoiiCTBa OpraHU3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pPa3MHOXKEHHUE, DPA3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
€IMHOE LIETI0E.

Pa3nooOpa3ue opraHu3mMoB U uX Kiaccudukanus (TaKCOHbI B OWOJIOTHU:
LApCTBa, TUMBI (OTAEIbI), KJIACChl, OTPANbI (MOPSAIAKU), CEMENUCTBA, POJbI, BUIBI.
baktepun u Bupychbl Kak (OpMBbI >KM3HH. 3HauyeHUE OakTEepuil U BUPYCOB B
MIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

W3yyeHue KJIETOK KOXKMIIbI YEIIyH JIyKa MOJ JYNOM M MHKPOCKONOM (Ha
IIPUMEPE CAMOCTOSITENIBHO MPUTOTOBIEHHOTO MUKPOIIpENapara).

O3HakOMJIEHHE C MPUHIIMIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6mronenue 3a motpeGieHrneM BOIbI PACTCHUEM.

4. OpraHu3sMsl 1 cpeaa 00MTaHUA

[lonatue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, IMOYBEHHas,
BHYTpPHOpPTaHM3MEHHass cpeabl oOutanus. [lpeacraButenn cpen  oOUTaHUS.
OcobenHoctu cpen oOutanust opranu3moB. [IpucnocobneHuss OpraHu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomoi.

BoisiBieHHe npucnocoOJeHud OpraHu3MoB K cpeae obOutanus (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu uiu 8U0e0IKCKypcuu.

PacTuTenbHBIN ¥ )KUBOTHBIN MUP POJTHOTO Kpasi (KpacBeICHHE).

5. Ilpupoanblie coodIIECTBA

[lonatue o mnpupogHoM cooOiiecTBe. B3auMOCBS3M OpraHu3sMoOB B
npuUpoJHBIX coobmiecTBax. [lumieBsie cBs3u B cooOuiectBax. [luiieBsie 3BEHb,
nenu u ceru mnuTaHusA. [lpowsBoguTenu, MOTPeOUTENTM U  pa3pyIIMTENIN
OpraHUYeCKUX BEIIECTB B MPHUPOJHBIX coobmecTBax. I[IpuMepbl NPUPOAHBIX
coo0111eCcTB (Jiec, Py, 03€po U APYyTrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIAMYUTEIBHBIE MTPU3HAKH OT TPHUPOIHBIX
coobmectB. [IpuumHBI HEYCTOWYMBOCTH HWCKYCCTBEHHBIX COOOIIECTB. Pomb
MCKYCCTBEHHBIX COOOILIECTB B )KM3HU YEJIOBEKA.



[Tpuponusie 30HbI 3emin, ux oburarenu. diaopa u payHa TpPUPOIHBIX 30H.
JlanamradTel: TPUPOTHBIE U KYIBTYpPHEIE.

Jlabopamopnsle u npakmuyeckue paoomeul.

M3yyeHne HUCKYCCTBEHHBIX COOOIIECTB M WX oOuTarteneil (Ha mnpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOILIECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

N3yuenne mpupoIHbIX cOOOIIeCTB (Ha MpuUMepe Jieca, 03epa, Npyaa, Jyra u
JTPYTUX TIPUPOJIHBIX COOOIIECTB. ).

N3yyeHue ce30HHBIX SBJICHUN B KU3HU MPUPOJIHBIX COOOIIECTB.

6. 7KuBasi npupoaa v 4eJ0BeK

W3meHeHuss B MpUPOJE B CBSI3U C Pa3BUTHEM CEJILCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTU HaceJeHUs. BiusiHue dyenoBeka Ha JKHUBYIO
OpUPOSLy B XOJ€ UCTOpHUH. [ 0babHbIE 3KOJOTHYECKHe MpoOaeMbl. 3arpsi3HEHUE
BO3/yLIHOW U BOJHOW 000J04YeK 3eMIM, IOTEPHU MOYB, X MpeaoTBpameHue. [lytu
COXpaHeHUs1  OHMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3armoBeIHUKH, 3aKa3HUKHW, HAIIMOHAJIbHBIC MapKHU, MaMSATHUKHU NIpupobl). KpacHas
kaura Poccutickoit ®enepanyu. OCo3HaHKE )KU3HA KaK BEIMKON HIEHHOCTH.

Ilpakmuueckue padbomeul.

[TpoBenenune akuuu 1no yoopke mycopa B OJmkaiiiieM Jiecy, mapke, CKBepe
WJIU Ha TPUIITKOJIBLHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

boranunka — Hayka o pactenusix. Pazgenbr 6oTtaHuku. CBs3b OOTAaHHMKHU C
JIPYTUMU HayKaMu U TeXHUKOM. OO1re Npu3HaKy pacTEHUN.

Pa3HooOpa3ue pacrteHuil. YpoBHU OpPraHM3alliyd PacTUTEIHLHOTO OpraHu3Ma.
Beicmme u Hu3mme pacreHrs. CopoBble U CEMEHHBIE PACTEHHS.

PacturensHas knertka. M3ydeHue pacTUTENBHOM KIETKHA IIOJ CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  000JiouKa, sApo,  LUTOIazMa  (IJIacTHbI,
MUTOXOHJPHUH, BAKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PACTUTENBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOEHHE OpPraHOB PACTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuyeckue padomoi.

N3ydeHne MUKpOCKOIIMYECKOTIO CTPOEHHSI JINCTA BOAHOTO PACTEHUS JJI0IEH.

N3yuenne CTPOCHUS PaCTUTEIBHBIX TKaHEen (Mcnoab30BaHUE
MUKpOIIPENapaToB).

W3ydyeHne BHEUIHETO CTPOECHUS TPABSHUCTOI'O IBETKOBOTO pacTeHUs (Ha
’KUBBIX WM TepOapHBIX IK3EMIUIIpax pacTeHUM): MacTylllbs CYMKa, peabKa JUKasl,
JIOTHUK €KUM U APYTUE PACTEHUS.



OOHapyXeHUuE HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKCKypcuu unu 6u0eoIKCKypCuu.

O3HaKOMIIEHHE B PUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CrpoeHue 1 MHOTro0o0pa3ue MOKPbITOCEMEHHbIX PACTEeHHI

Crpoenue cemsiH. COCTaB U CTPOCHUE CEMSIH.

Buapl KOpHEN U TUIIBI KOPHEBBIX cUcTeM. Buaonsmenenus kopuei. Kopens —
OpraH IOYBEHHOrO0 (MUHEpAJIbHOro) NHUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHeliHee U BHYTpeHHEE CTpOEHUE KOpHS B CBA3U ¢ ero ¢yHkuusmu. Kopuepoit
yexJIMK. 30HbI KOpHS. KopHeBbie Bonocku. Poct kopHsa. Ilornomenue xopHsAMU
BOJIbI 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHMIO (KOPHEBOE JAaBJICHUE,
ocMmoc). BunonsmeHenne KOpHeu.

[lIober. PasButue mnoGera u3 mnouku. CtpoeHue crebns. Boemnee wu
BHYTpEHHEE CTpOEHHE JHcTa. BuponsmeHeHus moOEroB: KOpPHEBUILE, KIyOEHb,
aykoBuna. Mx ctpoeHue, Guosoruueckoe U xo3siicTBeHHOe 3HaueHue. llober u
nouku. JlucropacnosiooxkeHre U JUCToBast Mo3auka. CTpoeHne U (PyHKUUU JIUCTA.
[Ipoctbie W cloXHble JHCThS. BugonaMeHenus JmcTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHMS JIUCTA B CBA3U C €ro (PyHKUUSAMHU (KOKHILIA M YCThUIIA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE ITyYKH). JIUCT — Opran BO3yIIHOTO IUTAHHUS.

Crpoenne um pasnHooOpaszue 1BeTKOB. CormBerus. Ilnoapl. Tumsl 1miomaoB.
PacnpocTpaHeHue Mao/10B U CEMSIH B IPUPO/IE.

Jlabopamopuwie u npakmuueckue padomol.

N3yueHne CTpOEHUs] KOPHEBBIX CHCTEM (CTEPKHEBOM M MOUYKOBATOM) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHHI.

N3yuyeHnne Mukponpenapara KJIeToK KOpHs.

O3HaKOMIIEHHE C BHEUITHUM CTPOCHHUEM JUCTHEB U JINCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX).

W3yyeHue CTpOEHHs BETE€TATHBHBIX M T'€HEPATHUBHBIX MOYEK (HA MpUMepe
CUPEHHM, TONOJIA U APYTHX PACTEHUN ).

W3yyeHne  MHKpPOCKONMHMYECKOTO  CTPOECHMsSI  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBanne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MUKPOIIPENapare).

HccnenoBaHue cTpoeHUs! KOPHEBUIIA, KITyOHS, TyKOBHULIBI.

N3yyeHue cTpoeHus BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3ydeHne CTpOeHHs CEMSH IBYIOJIbHBIX PACTCHUM.

W3y4yeHue CTpoeHus: CEMsH OAHOI0JIbHBIX PACTEHUM.

3. 7Ku3HenesATeJJbHOCTh PACTHUTENbHOI0 OpPraHu3mMa

OO0MeH BelIecTB y pacTeHUi



Heoprannueckue (Boaa, MHUHEpAJbHBIE COJM) W OpPraHUYECKUE BELIECTBA
(OenKu, KUPBI, YIIIEBObI, HYKJICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacTeHusi. MuHepanbHOE MUTAaHUE PACTEHUU. Y JOOpEHUSI.

IIuTanue pacreHus.

[TornomieHne KOpHSAMHU BOJbl M MHUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX
pactennto (KopHeBoe naBieHue, ocmoc). I[louBa, e€ miomopoaue. 3HayeHUE
00paOOTKM TMOuYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
IIPOPOCTKOB, MOJIMBA JUIsl )KU3HU KYJIBTYPHBIX pacTeHHi. [ uaponoHuka.

®dotocunTes. JIUCT — opraH BO3IyIIHOTO NUTaHUS. 3HaUYeHUE (POTOCUHTE3A B
IIPUPOJE U B )KU3HU YEJIOBEKA.

JIbIXaHWe pacTeHusl.

Jlpixanue kopHs. PbIxiieHHE TOYBBI I YIJIYYIIEHHS JbIXaHUS KOpHEH.
YcnoBus, NPEmSTCTBYIOIIME JBIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHus
(ycteuunblil anmnapar). Iloctymmenue B auct atmochepHoro Bo3ayxa. CuibHast
3anbUIEHHOCTh BO3[yXa, KaK MPEMSITCTBUE IS AbIXaHus JMcTheB. Crebenb Kak
OpraH JbIXaHus (HaJIW4MUe YCTHHI] B KOXKHUIE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTeHuil. BzauMocCBs3b IbIXaHHS pacTeHUs ¢ (POTOCUHTE3OM.

TpaHcnopr BewiecTB B PACTEHHH.

CBsi3b KIJIETOYHOTO CTpOoeHus cTebys ¢ ero (ynkmusmu. Poct crebns B
ey,  KrnetouHoe cTpoeHue CTeOJisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
POBOJSALIME MyYKH, OCHOBHAas TKaHb (mapenxuma). Knerounoe ctpoeHue creds
JIPEBECHOTO pacTeHus: Kopa (rmpoOka, ay0), KaMOWid, JpeBecMHAa M CEepJIIeBHHA.
Poct crtebns B TommmHy. [lpoBoasimue TkaHu KOpHS. TpaHcmopT BOABI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIbI JPEBECHHBI) — BOCXOMSIIHNA TOK.
Hcnapenue BoAbl uepe3 cTedelb U JIMCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJbl B PACTEHUU. BiusHNE BHEIIHMX YCJIIOBHM Ha MCHApEHUE BOABL. TpaHCHOpT
OpPraHUYECKUX BEILIECTB B PACTEHUU (CUTOBUAHBIC TPYOKH J1yOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue W 3amacaHue BELIECTB B pacTeHHUH. BrpiaeneHue y
pacrenuu. Jlucromnan,.

PocT u pazBuTHE pacTreHus.

IIpopacTtanue cemsiH. YcnoBusl ImpopactaHusi ceMsH. [loaroroBka ceMsiH K
noceBy. PazBurue npopocTkoB.

OobpazoBatenbHble TKaHU. KoHyC HapacTaHus modera, pocT KOHUMKa KOPHSI.
Bepxyieunslii 1 BcTaBOUHbIA pocT. PocT kopHs 1 cTeOsis B TOJIMIMHY, KaMOUH.
OOpa3oBaHue rOAMYHBIX KOJEl Y APEBECHBIX pacTeHuil. BiusHue GpuroropmMoHoB
Ha POCT pacTeHus. PocToBrie ABMKEeHUS pacTeHuil. PazButue modera u3 movkwu.

PasMHoOXeHue pacteHnii u ero 3HaueHue. CeMeHHoe (FeHepaTUBHOE)
pa3MHOXkeHue pacteHud. L[Berkm u congerusa. OmnbuieHue. llepexpécTHoe



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOJOW) U caMmoonbuieHHE. JIBoliHOE
omiogoTBOpeHue. HacnenoBanue npru3HakoB 000MX PacTEHUH.

BereratuBHOE€  pa3MHOXEHHE  IIBETKOBBIX  PAaCTEHUl B  MPHUPOJE.
BereratuBHoe pa3MHOXKEHUE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHus. XO3SHUCTBEHHOE 3HAUYEHHUE BEreTaTHUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsle u npakmuyeckue paoomel.

HabGmronenue 3a poctomM KOpHS.

HaoGmronenue 3a poctom nooera.

Omnpenenenue Bo3pacra IepeBa o Couiy.

BrisiBiieHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB M0 APEBECUHE.

HaOmronenue mnporecca BbBIJCICHUS KHUCIOPOJa HAa CBETY aKBAPUYMHBIMU
PaCTEHUSIMU.

N3yueHne ponu pbIXJIEHUS IJIs1 JbIXaHHUSI KOPHEH.

OBnageHne  npuéMamMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0OETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTHE€) Ha MpUMeEpe
KOMHATHBIX pacTeHUM (TpaJeCKaHIIUs, CEHMOJuUs, OETOHUS, CAaHCEBbEPA U JAPYTHUe
pacTeHus).

OrnpeneneHue BCXOKECTU CEMSIH KyJIbTYPHBIX PACTEHUN U TMOCEB UX B TPYHT.

HaOnronenue 3a pocToM U pa3BUTHEM ILIBETKOBOTO PACTEHUS B KOMHATHBIX
yCioBUsX (Ha mpuMepe (acoau Ui MOCEBHOTO ropoxa).

Onpenenenue ycioBUil TPOPACTAHUS CEMSH.

7 KIIACC

1. CucreMaTH4YecKue rpynnbl pACTeHUH

Knaccuduxkanus pacrennii. Bun kak oCHOBHasi cucteMaTrueckasi KaTeropusi.
Cucrema pacturenbHoro mupa. Husmme, BpICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pacteHusi. OCHOBHbIE TAKCOHBI (KAaTErOpUU) CUCTEMATHUKH pacTeHWil (LapcTBo,
OTJIeN, KJacc, MOpsJIOK, CeMENCTBO, poa, BuA). MicTopus pa3BUTHS CHCTEMATHKH,
OMMCAaHKE BUJOB, OTKPHITHE HOBBIX BUJIOB. POJIb cCTEMATHKN B OMOJIOTHHU.

Huszmme pacrenus. Bomopocmu. OOmas XapakTepuCTHKa BOJOPOCICH.
OOHOKJIETOYHBIE W MHOTOKJIETOYHbIE 3€l€Hble  Bojgopociu. CTpoeHue H
JKU3HEIEITEIIBHOCTh 3€JIEHBIX BOJIOPOCIEU. Pa3zMHOXKEHUE 3€IEHBIX BOLOPOCIEH
(6becosioe u mosioBoe). bypele W KpacHble BOJOPOCTH, HUX CTPOCHHE W
KU3HEIEATEIIbHOCTh. 3HAaYEHUE BOJOPOCIIEH B TPUPOE U )KU3HU YEIIOBEKA.

Bricime criopoBbie pacteHus. MoxoBuausie (Mxu). O61ias xapakTeprucTuka
Mx0OB. CTpoeHHEe U JKU3HEIEATENbHOCTh 3€NE€HBIX M C(HAarHOBBIX MXOB.
[IpucnocoOneHHOCTh MXOB K JKU3HM HAa CHUJIBHO YBIQXHEHHBIX IOYBaX.
Pa3MHOX€eHHE MXOB, IIMKJI Pa3BUTHUSI HAa NPUMEPE 3€JIEHOTO MXa KyKYLIKHH JIEH.



Ponp MxoB B 3a60naunBanuu mouB u TopdoodpazoBanuu. Mcnons3oBanue Topda
U TIPOIYKTOB €T0 MepepadOTKU B XO3AWCTBEHHOM IEATEIHHOCTH YEIOBEKa.

[InaynoBuaubie (Ilnaynsi). XBomeBuanbie (XBoiu), [lanmopoTHUKOBUAHBIC
(ITanopoTHUKY). Ob6mias XapaKTEepUCTHKA. VYcnoxHeHue CTPOCHHUS
NaroOpOTHUKOOOPA3HBIX pPACTEHUM MO CpaBHEHUI0O ¢ Mxamu. OcoOeHHOCTH
CTPOCHMS M KU3HEACATEIBHOCTHM IUIAYHOB, XBOLIEM W  NAIOPOTHHUKOB.
PasmHOXKeHHE TanmopoTHUKOOOpa3HbIX. [luka pa3BuTus mnamopoTHuka. Pomb
JPEBHUX TMAMOPOTHUKOOOPA3HBIX B 0OOpa30BaHUMM KaMEHHOTO YIJiA. 3HaueHue
NaroOpOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YETIOBEKA.

Bricine cemenHble pactreHus. ['onocemennble. OOmias XapaKTepHCTHKA.
XBOWHBIE pacTeHUs, UX pazHooOpazue. CTpoeHHuE U KU3HEACITEIbHOCTD
XBOWHBIX. Pa3MHOXEHNE XBOMHBIX, [IUKJI PA3BUTUSL HA NIPUMEPE COCHBI. 3HAYEHUE
XBOMHBIX PACTEHHUN B IPUPOJIE U KU3HU YEIIOBEKA.

[ToxpbiTOcEMeHHBIE  (LBETKOBbIE) pacTeHus. OOmas XapakTepUCTHKA.
OCOOEHHOCTH CTPOEHUS U KU3HEACSITENIBHOCTH MOKPHITOCEMEHHBIX KaK Hanbosee
BBICOKOOPTAHU30BAHHOM TIPyNIbl PAaCTeHUM, MX TOCHOJACTBO Ha 3EMIIE.
Knaccudukanus MNOKPHITOCEMEHHBIX pPACTEHMI: Kiacc JIBymoJbHBIE M Kjacc
Opnononbuble. Ilpu3Hakn knaccoB. LMK pa3sBUTUSA  HOKPBITOCEMEHHOIO
pacTeHus.

CemeiicTBa TOKPBITOCEMEHHBIX (LIBETKOBBIX) PACTEHHM (M3y4aroTcsl TpH
CEMENCTBA PACTEHU MO BBIOOPY YUUTENS C YUYETOM MECTHBIX YCIOBUM, IPU 3TOM
BO3MOKHO M3y4aTb CEMEWCTBA, HE BOILICIIINE B IEPEUYEHb, €CIU OHU SBIAIOTCSA
Haubosiee pacnpoCTpaHEHHBIMU B JAaHHOM pETHMOHE). XapaKTepHble NPU3HAKU
cemeiictB kiacca JIBynonbnbie (KpectomnBernsle, unu Kamnyctheie, Po3onBeTHsIE,
nm Po3oBeie, MoTelibKOBEIC, M boboskie, ITacaénoBrie, Cn0KHOLBETHBIC, WU
ActpoBeie) u kjacca OnHoposnbHble (Jluneilnble, 3maku, Wi MSTIHKOBBIE).
MHoroo6pa3ue pactenuii. JlukopacTyiue npeacTaBuTenu cemeicTs. KyabTypHbie
IIPEACTABUTENIN CEMENCTB, UX HUCIIOJIb30BAHUE YETOBEKOM.

Jlabopamopuvie u npakmuueckue padomol.

W3yyeHue CcTpoeHUsI  OJHOKJETOUHBIX  Bojaopociied (Ha  mpumepe
XJIaMUJIOMOHA/bI U XJIOPEJILIIBI).

N3y4yeHue cTpoeHHs MHOTOKJIETOYHBIX HUTYATBIX BOJIOPOCIEH (Ha mpumepe
CIIUPOTHPHI U YIOTPUKCA).

N3yyeHue BHEUIHEr0 CTPOCHUSI MXOB (Ha MECTHBIX BUJAX).

N3ydeHne BHEIHETO CTPOCHHS MATOPOTHUKA WJIU XBOIIIA.

N3ydeHne BHEIIHETO CTPOEHUS BETOK, XBOH, IINIIEK U CEMSH I'OJIOCEMEHHBIX
pacTeHuil (Ha mpUMepe €Jik, COCHBI WM JINCTBEHHHUIIBI).

M3ydeHne BHEIIHETO CTPOECHMS TOKPBITOCEMEHHBIX PACTEHUM.



N3ydyenne npu3HAKOB  OpeACTaBUTENed  ceMeWcTB:  KpecrouBeTHbie
(Kamyctabie), PozonBernsie (Po3oBeie), MoTbiibkoBbie (boboBbie), [1acnénoBele,
CrnoxuornetHbie (AcTpoBbie), Jlvelinbie, 3naku (MSTIHKOBBIC) Ha TepOapHBIX U
HaTypaJbHBIX 00pa3iax.

Onpenenenue BUIOB pacTeHUd (Ha mpuMepe TpEX CEMEHCTB) C
MCITOJIb30BAHUEM ONPEIEIUTENICH PACTEHUI WM ONIPENETUTENBHBIX KAPTOUEK.

2. Pa3BuTHe pacTuTEJbHOr0 Mupa Ha 3emJe

OBOJIIOLIMOHHOE PAa3BUTHE PACTUTEIBHOTO Mupa Ha 3emuie. COXpaHEHHE B
36MHON KOpE€ pPaCTUTEIBHBIX OCTATKOB, MX HW3y4yeHHE. «KHUBBIE HCKOIMAEMbIE»
pactutensHOro napcrsa. JKus3Hp pacrenuii B Boje. [lepBbie Ha3eMHBIE pacTEHUS.
OcBoeHue pacTeHUSIMHU CYIIH. DTambl Pa3BUTHS HA3EMHBIX PACTEHHIl OCHOBHBIX
CUCTEMATUYECKUX Ipymi. BeiMepine pacteHus.

IKCKypcuu uiu 6U0e03IKCKypcuu.

Pa3Butue pacturensHOro Mupa Ha 3emiie (3KCKypcHsl B aJICOHTOIOTMUECKUN
WIM KpaeBeAUYECKUN My3€eil).

3. PacreHusi B IPUPOJHBIX COO0IIECTBAX

Pacrenus u cpena oduranus. Jxkonorudeckue (paktopel. PacteHus n yciaoBus
HEXMBOU MPHUPOJBIL: CBET, TEMIIEpaTypa, Biara, atMmochepHslii Bo3nyXx. Pactenus u
YCIIOBHSI JKMBOW IPUPOJBI: MPSAMOE W KOCBEHHOE BO3JIEHCTBHE OPraHU3MOB Ha
pactenus. IlpucnocoOGiaeHHOCT, pacTeHuil K cpene oOutanusi. Bzaumocssizu
pacTeHui Mexay coOOH U C IpyTMMU OpraHu3MaMHu.

Pacturensubie cooOmecTtBa. BumoBol cocTaB pacTUTENIBHBIX COOOIIECTB,
npeobnafaroniie B HUX pacTeHus. PacrpeneneHue BHUIOB B PacTUTENbHBIX
coobmiectBax. Ce30HHbIE HM3MEHEHUS B JKU3HU PACTUTEIBHOIO COOOIIECTBA.
CMeHa pacTUTENbHbIX C€OOOIECTB. PacTUTENbHOCTHh (PACTUTENBHBIA TOKPOB)
MIPUPOJHBIX 30H 3emiu. Pnopa.

4. PacTeHUs M YeI0BeK

KynbrypHble pacteHus M ux npoucxoxiaenue. LleHTpbl MHOrooOpasust u
MPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHuid. 3emienenue. KynbTypHble pacTeHHs
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMI:  OBOLIHBIE, IJIOJIOBO-STOJHBIC,  IOJIEBBHIE.
Pacrenus roponaa, ocobeHHOCTh ropojackoit ¢iopsl. Ilapku, jgecomapku, CKBEPHI,
Ootannueckue caabl. JlekopaTMBHOE IBETOBOJACTBO. KoMHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. [locmencTBus AeSTENBHOCTH YEJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBLHOTO MHUpAa. BocCCTaHOBJIEHHE YHUCIEHHOCTH PEIKUX BHJIOB
pacteHuit: ocodo oxpansiembie npupoanbsie Tepputopun (OOIIT). Kpacnas kaura
Poccnn. Mepbl coxpaHeHust paCTUTEIBHOIO MUPA.

IKcKypcuu uau 8U0e0IKCKypcuu.

N3ydeHnne cenbCKOX03AMCTBEHHBIX PACTEHUN PETMOHA.

N3yueHue COpHBIX paCTEHUN PETHOHA.



5. I'puosbl. JInmaitnnku. bakrepun

['pubsl. OOmias xapakrtepuctuka. [Insmoynsie TpuObl, HX CTPOCHHE,
NUTaHUEe, POCT, pa3MHOkeHue. CbenoOHbIe H  sAOBUTBIE TpUOBL.  Mepbl
npouiIakTUKA 3a00JIeBaHUM, CBSI3aHHBIX C TpuOaMu. 3HAYCHUE NUIAMOYHBIX
rpu0OB B TPHUPOAHBIX COOOIIECTBAX W JKU3HU 4enoBeka. [IpombinieHHOE
BBIpAILIMBAHUE HIISAMOYHBIX TPUOOB (IIAMIMHBOHBI).

[InecueBbie rpudbl. JlpoxkxkeBble TpUObI. 3HAUCHUE IUJICCHEBBIX U
JIPOXKEBBIX TpUOOB B TOpUPOAE MW HKU3HM 4yesloBeka (muumieBas U
dbapmaneBTUYECKas MPOMBIIIJIEHHOCTh U IPYTHE).

[Tapasutnueckue rpudbl. PazHooOpa3ue 1 3HaueHHe Napa3suTUYECKUX TPUOOB
(rosoBHs, cIOpbIHBA, puTodTOpa, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHusIMH,
BBI3bIBAEMBIMU MTAPAZUTHUECKUMHU TPUOAMH.

JInmaliHUKN — KOMIUIEKCHBIE opranu3Mbl. CTpoeHue nuiaiHukoB. [lutanue,
POCT U pa3MHOXKEHUE JUIIAWHUKOB. 3HAUEHUE JIMIIAHHUKOB B MPUPOJE U KU3HU
YEJIOBEKa.

baktepun — nosiaepHble opraHu3Mbl. OOmias xapakTEpUCTHKa OakTepuil.
baktepuanbHas kieTka. Pasmuokenue Oaktepuid. PacripoctpaHeHue OaxTepuid.
Pa3HooOpasue Oakrtepuil. 3HaueHue OaKTEpUil B MPUPOJHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepun U Mepbl NMPOPUIAKTUKH 3a00JICBAHUM, BBI3BIBAEMBIX
Oaktepusimu. baktepuum Ha cayxOe y uyeroBeka (B CEIBCKOM XO3SICTBE,
MPOMBIIIIEHHOCTH).

Jlabopamopnwie u npakmuueckue pabomol.

N3ydyeHue CTpoeHUs OJHOKJIETOUHBIX (MYKOpP) W  MHOTI'OKJIETOUHBIX
(MeHUITNILT) TUIECHEBBIX TPUOOB.

W3yyeHue cTpoeHus IUIOAOBBIX TeJ NUISMOYHBIX TpHOOB (WM H3y4YEHHE
NUIATIOYHBIX TPUOOB HA MYJISKAaX).

N3ydeHue cTpoeHus JTUIIaitHUKOB.

N3yuenue ctpoenus 6aktepuii (Ha TOTOBBIX MUKPOTIpETIapaTax).

8 KUIACC

1. 7ZKuBOTHBI OpraHu3m

3o0m0THsI — HayKa O >KHUBOTHBIX. Paznensl 30010ruu. CBsi3b 300JI0TUU C
JPYTUMH HAyKaMH U TEXHUKOU.

OOmue mnpu3HaKu OSKUBOTHBIX. OTIWYUS KUBOTHBIX OT PACTEHUH.
Mmuoroobpasue kuBOTHOro wmupa. OJHOKJIETOYHBIE ¥  MHOTOKJICTOYHBIE
*KUBOTHbIE. DOpMa Tesna )KUBOTHOTO, CHAMMETPHSI, pa3Mephl Tejla U IPYTOoe.

KuoTHas knerka. OTKpbiTHE KUBOTHOU KJeTKH (A. JleBeHryk). CTpoeHue
’KUBOTHOM KJIETKU: KJIETOYHass MeMOpaHa, OpraHOWJIbl MEPEABUKEHUS, AP0 C
AJIPBIIIKOM, LUTOIIa3Ma (MUTOXOHIPHUH, MUIIEBAPUTEIIbHBIE U COKPATUTEIbHbIC
BAKYyOJIM, JIM30COMBI, KJIETOUYHBIN LEHTp). IIpoiiecchl, mpoucxoadiine B KIETKE.



Henenne knetku. TkaHU >KMBOTHBIX, MX pasHooOpasue. OpraHbl U CHUCTEMBI
OpraHoOB KUBOTHBIX. OpraHu3M — €IMHOE LENO0E.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue IMOJ MHUKPOCKOIIOM TOTOBBIX MHMKPOIIPENApaTOB KIETOK U
TKaHEHN )KUBOTHBIX.

2. CTpoeHmMe U )KM3HeEeATEJbHOCTh OPraHU3Ma sKMBOTHOI'O

Onopa # [BWKEHHE HKUBOTHBIX. (OCOOEHHOCTHM THIPOCTATHYECKOTO,
Hapy>KHOTO M BHYTPEHHErOo CKelleTa Yy JKMBOTHBIX. llepenBuxenue y
OJTHOKJIETOYHBIX (aMEOOBHUIIHOE, JKTYTUKOBOE). MBbIIIeUHble JBHKEHUS Yy
MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, NTHIL], IUIABaHUE PbIO, TBUKEHHUE IO CYIIe
MO3BOHOYHBIX JKMBOTHBIX (MoJi3aHuWe, Oer, Xoapba U jApyroe). Pelyaxhbie
KOHEYHOCTH.

[IuTaHne W NUIIEBapeHHE y >KUBOTHBIX. 3HauY€HHWE nUTaHusA. [lutaHune u
NUIIEBAPEHUE Yy  MPOCTEMINNX. BHYTPUIOIIOCTHOE W BHYTPUKIETOYHOE
NUIIEBapEHUE, 3aMKHYTas W CKBO3HAas MHUILNEBApUTENbHAs CUCTEMA Yy
0ecrno3BOHOYHBIX. [IuIeBapuTeNbHBIA TPAKT y MO3BOHOYHBIX, MUILIEBAPUTEIbHBIE
xene3pl.  ®DepmeHThl.  OCOOEHHOCTM  NUIIEBAPUTEIBHOM  CUCTEMBI Y
IIPENCTABUTENIEH OTPSII0B MIIEKOITUTAOIINX.

JlpIxaHue JKUBOTHBIX. 3HAUCHHE JbIXaHWSA. [a3000MeH depe3 BCHO
NOBEpPXHOCTh KileTkH. KabepHoe npixanue. HapyxkHble U BHYTpEHHHUE KaOpBI.
KoxxHoe, TpaxeiiHoe, J€rouHoe nbixaHue y ooOwutarteneidt cymu. OcoOeHHOCTH
KOYKHOTO JIbIXaHMsl. POJIb BO3IYIIHBIX MEIIKOB Yy MTHULI.

TpaHCcHOpT BEWIECTB Yy KUBOTHBIX. POJIb TpaHCIIOpTa BELIECTB B OPraHU3ME
JKUBOTHBIX.  3aMKHYTasi M  HE3aMKHyTas  KpPOBEHOCHBIE  CHCTEMBI Y
0ecrno3BoHOUYHBIX. Ceple, KpoOBEHOCHbIE cocyAbl. CIUHHOM M OPIOLIHOM COCY/IbI,
KaMWUISIPbl, <JIOKHBIE CEpALa» Yy H0XKIAeBOro 4epBsi. OCOOEHHOCTH CTPOEHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIIOCKOB M HaceKoMmbIX. Kpyru
KPOBOOOpAIIECHHS 1 OCOOCHHOCTH CTPOCHUS Cepel] Y TTO3BOHOYHBIX, YCIOKHEHNE
CUCTEMBI KPOBOOOpAIIECHUSI.

Bbijenenre y JKMBOTHBIX. 3HAY€HHE BbIJCJICHUS KOHEUHBIX MPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENIbHbIE BAKYOIH Y MPOCTEUIINX. 3BE3QUATHIEC KIIETKH
¥ KaHaJblbl y TIUIOCKUX YepBeH, BBIACIUTEIbHBbIE TPYOOUKH U BOPOHKH Y
KOJIbYaThIX YepBeil. MaabnUIrueBbl COCyIbl Y HaCEKOMBIX. 104Ky (TyJIOBUILHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBON TMy3bIpb Yy TIO3BOHOYHBIX >KHUBOTHBIX.
Oco0eHHOCTH BbIICNICHUS Y NTHIL], CBI3aAHHBIE C TIOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CHO3BOHOYHBIX. Y CIOXHEHUE
CTpOEHUsI KOXM y NO03BOHOUYHBIX. Koka Kak opraH BblaeneHUs. Posib KOXH B
temnootnaue. [TpousBoaubie koxu. CpencTBa MAaCCUBHOW M aKTUBHOW 3aIlUTHI Y
KUBOTHBIX.



Koopaunanuss u  perymanusi  >KU3HENESITEIbHOCTH Y  KUBOTHBIX.
PaznapaxuMoCTh 'y  ONHOKJIETOYHBIX KUBOTHBIX. Takcucel ((hoToTakcuc,
TpooTakcuc, XxeMoTakCHC U Apyrue Takcuchl). HepBHas perymsmus. HepBhas
cuctema, €€ 3HadyeHue. HepBHas cucrema y OECHO3BOHOYHBIX: cCeTYaTas
(muddy3nas), crTBoMOBas, y3aoBasg. HepBHas cucrema 'y MO3BOHOYHBIX
(TpyOu4aTasi): TOJOBHON M CIIMHHOW MO3T, HEPBBI. Y CIIOKHEHHE TOJOBHOTO MO3ra
oT pbIO 10 MuekonuTaroumx. [losiBinenrne 6OIBIIMX MOMyIIApUNA, KOPBI, 00pO3. U
W3BWIMH. ['ymopanbHas peryisiuusa. Poiab TOPMOHOB B JKHU3HM KUBOTHBIX.
[TonoBbie ropmonbl. IlonoBoit mumopdusm. Opranbl 4YyBCTB, UX 3HAUYCHUE.
Peuenrtopsl. IIpocthie u cnoxubie ((haceTouyHwie) riaza y HacekoMbiX. Opran
3pEeHHs] U CIyXa Yy TMO3BOHOYHBIX, UX ycloxkHeHue. Opranbl OOOHSHUS, BKyca U
OCsi3aHUsl Y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOM JIMHUHN
y pBIO.

[loBenenue KUBOTHBIX. BpoxknéHHoe u NpuOOpEeTEHHOE TOBEICHHE
(MHCTUHKT # HaydyeHue). Haydenuwe: yciioBHbIe pediaeKkchl, HWMIPUHTUHT
(3ameuatiienne), uHCAWT (MocTrokeHue). [loBeneHue: muIIeBoe, 000POHUTEIIBHOE,
TEppUTOPHAIbHOE, OpayHOe, nccaeaoBaTesbckoe. CTUMYJIIbI IOBEICHHUS.

Pa3MHOXeHHE W pa3BUTHE >KUBOTHBIX. BECIonoe pa3MHOKEHHE: [IEJICHHE
KJIETKH OJHOKJIETOYHOTO OpraHM3mMa Ha JBe, IMOYKOBaHHE, (parMeHTaIus.
[TonmoBoe pasmHoxkeHue. [IpemmyniecTBO mONOBOTO pasMHOkeHUsA. [losioBbie
xKenesbl. AnuHuKd U ceMeHHUKU. [lonoBbie kieTku (rameThl). Omioa0TBOPEHUE.
3urora. IlapreHorenes. 3apojpiieBoe pa3Butue. C(CTpoeHue sidlla NTHIIL
BuyTpuyTpoOHOE pa3BUTHE  MIICKOMHUTAIONIUX. 3apOJIbIIIEBhIE  OOOJOYKHU.
[Imanenra (merckoe MECTO). [Tynounslii KaHaTHUK (mymoBUHA).
[TocTomMOpuoHanbHOE pa3BUTHE: TMpsMoe, Hempsimoe. Metamopdo3 (pa3Butue c
MPEBPAIEHUEM ): TIOJIHBIN U HETIOJTHBIH.

Jlabopamopuvle u npakmuyeckue padoomeul.

O3HakoOMJIEHHE C OpraHaMu ONOPbI U JBUKEHUS Y JKUBOTHBIX.

N3yuenne crnocoOOB MOTJIONICHUS TTUIIU Y )KUBOTHBIX.

N3yueHnne cnocoO0B JbIXaHUS y ) KUBOTHBIX.

O3HaKOMIIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTA BEUIECTB Y )KUBOTHBIX.

N3yueHrie NOKpOBOB Teja Y KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

dopmupoBaHUE YCIOBHBIX Pe(IEKCOB Y aKBAPUYMHBIX PBIO.

Crpoenue siflia ¥ pa3BUTHE 3apPOJIbIIIA MITULIBI (KYpPHULIBI).

3. CucremaTnyeckue rpynibl ;)KUBOTHBIX

OCHOBHbIE KaTErOpUM CHUCTEMATUKH JKUBOTHBIX. BuJ Kak OCHOBHas
CHUCTEMaTHYeCKas KaTeropus >KMBOTHBIX. Kmaccudukamus xuBoTHBIX. Cuctema
’KUBOTHOTO Mupa. CUcTeMaTH4YEeCKHE KaTeropuu KUBOTHBIX (L[apCTBO, THI, KJIACC,



OTpsii, CEMEICTBO, poOJ, BHUJA), UX CONOJYMHEHHE. BbuHapHas HOMEHKIaTypa.
OTpaxxeHHEe COBPEMEHHBIX 3HAHUW O MPOUCXOXKICHWU M POJICTBE >KUBOTHBIX B
KJ1acCU(pUKAIN KUBOTHBIX.

OHOKIIETOYHBIE KUBOTHBIE — npocTeiue. Crpoenue u
KU3HEAEIATENBbHOCTD NMpocTenx. Mectooburanue u oopas xu3Hu. O0pazoBaHue
LIUCThl IPU HEOJAronpUATHBIX YCIOBUAX cpelapl. MHOrooopasue MNpOCTEHIINX.
3HaueHUe MPOCTEHIINX B MPHUPOJAE M >KU3HHU deloBeKa (0Opa3oBaHHE OCaJOYHBIX
nopoJi, Bo30ynuTenu 3aboseBaHUM, cuMmOuoTruueckue BHIbI). [lyTH 3apaxkeHus
4eJI0BEKa U Mepbl NPOQUIAKTUKH, BbI3bIBAEMbIE OJHOKIETOYHBIMU >KHBOTHBIMU
(MaJISIpUMHBIN TUTa3MOIUMN).

Jlabopamopnuie u npakmuueckue pabomaul

HccnenoBanne ctpoeHus HHQY30puH-TY(DENbKM W HaOIoJaeHue 3a €€
nepeaBmxeHreM. Mzyuenne xemorakcuca.

MHuoroo0pa3sue npocTeiimx (Ha rOTOBBIX IIpernaparax).

W3roToBieHre Mojaenu KIETKU NpocTernero (aMeéOonl, MHQY30puu-TyPesbKu

U JIPYToeE.).
MHoOroK/JIeTOYHbIE ’KMBOTHBIE. KuieyHomnosiocTHbIE. Obmas
XapaKTEePUCTHKA. MecrooOuTtanue. Ocobennoctu CTPOCHHUS u

KU3HEAEATEIbHOCTU. DKTOJEpMa U SHTOAEpMA. BHYTPUIOIOCTHOE M KIETOYHOE
nepeBapuBanue nuiyd. Perenepanms. Peduekc. becnonoe  pa3MHOXkeHUE
(mouxkoBanue). IlomoBoe pasmuoxkenue. I'epmadpoautuzm. PazaenbHOMOJBIE
KHUIIIEYHOIIOJIOCTHBIE. MHuoroobpazue KHIIIEYHOIIOJIOCTHBIX. 3HaueHue
KHUIIIEYHOIIOJIOCTHBIX B MPUPOJIE U KU3HMU uesioBeka. KopaioBble MOJIUIBI U UX
poJib B prichooOpa3oBaHUM.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBanre CTPOCHUS TMPECHOBOJHOM THAPBI U €€ TMEepeABUKEHUS
(LLIKOJIBHBIN aKBapUyM).

HccnenoBanre mnUTaHUS THAPHI JaQHUSMA M IHUKJIONAMH  (IIKOJBHBIH
aKBapuyMm).

N3roroBiieHre MOJ1esId MPECHOBOIHOM THJIPHI.

Ilnockue, Kpyriable, KojJdb4yaTble 4epBH. OOIIas XapakTepUCTUKA.
OcoOEHHOCTH CTPOCHUS U KU3HEACATEIBHOCTH TIIOCKUX, KPYTJIBIX U KOJIhYATHIX
yepBeil. MHuoroobOpasue uepBeil. [lapazuTudeckue IIOCKWE W KPYTJbIe YEPBHU.
[{ukael pa3BUTHA TEUEHOYHOTO COCANIBIINKA, OBIUBETO IIEMHS, YEIOBEYECKOU
ackapunapl. YepBU, HX TPUCIOCOOJNICHUS K Mapa3uTU3My, BpEd, HAHOCHUMBIN
YEJIOBEKY, CEIbCKOXO3SMCTBEHHBIM pPACTEHUSM M JKUBOTHBIM. Mepsl 10
NPEAYNPEKICHUIO 3apaKCHUs] Mapa3uTUYECKUMU 4YepBiAMH. Poiib yepBel Kak
MOYBOOOPA30BATEINECH.

Jlabopamopuwie u npakmuueckue padomoi.



HccnenoBaHre BHEIIHErO CTPOEHUs N0XkAEBOro uepssa. HaOmoneHue 3a
peakluen 10KI€BOro YEpBs Ha Pa3apAKUTEIH.

HccnenoBaHnre BHYTPEHHETO CTPOCHHS JOXKIAEBOIO uepBid (Ha TOTOBOM
BJIQYKHOM TIperapaTe ¥ MUKpOIIpernapare).

N3yyenue mnpucnocoOiIeHuil Mmapa3uTUYECKUX YepBed K Mapa3utusmy (Ha
TOTOBBIX BJIIAKHBIX U MUKpOIIpENaparax).

Ynenucronorue. OOmas xapakrepuctuka. Cpenpl xu3Hu. BHemiHee u
BHYTPEHHEE CTPOEHUE  WICHHCTOHOTUX. MHoroo0Opasue  YICHHUCTOHOTHX.
[IpencraBuTenn Kiaccos.

PakooOpa3zHbie. OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIBHOCTH.

3HaueHHEe PaKoOOpa3HBIX B IPUPOJAE U KU3HU YEJIOBEKA.

[TaykooOpa3nbie. OCOOEHHOCTH CTPOCHUS M JKU3HEIEITEIIBHOCTH B CBSI3HU C
KU3HBIO Ha cymie. Kiemu — BpeauTenu KyJabTypHBIX paCTEHUN U Mepbl 0OphOBI €
HuMu. [lapasuTndeckue kiemu — BO3OYAWTENM M TEPEHOCUUKH OMACHBIX
0one3Hel. Mepbl 3auThl OT Kienei. Posb kienieil B nouBooOpa3oBaHu.

Hacexombie. OCOOCHHOCTH CTPOEHUS U JKU3HEIESITEIHbHOCTH. Pa3zMHOKeHME
HACEKOMBIX ¥  TUllbl  pa3BuTud. OTpsasl  HaceKoMmbix: [IpsiMOKpbLIbIE,
PaBHOKpBLIBIE, [TosyKeCTKOKpBLIbIE, Yemnryekpouible, ’KecTkokpbLibIE,
Ilepenonuatokpsuibie, JBykpbuible W apyrue. Hacekomble — MEpEeHOCUMKHU
BO30OyAMTENIed M TMapa3uThl YEJIOBEKa W JIOMAIIHUX KUBOTHBIX. Hacekombie-
BpEAUTENN caja, oropoja, mojs, Jieca. HacekoMble, CHMXKAIOIIUE YUCIEHHOCTh
BpeauTenen pacreHud. lloBeneHMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
COKpAILIEHUIO YHCIEHHOCTH HACEKOMBIX-BPEAUTENICH. 3HAYEHHE HACEKOMBIX B
IPUPOJE U )KU3HU YEJIOBEKA.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBaHre BHEIIHETO CTPOEHUS HACEKOMOTO (Ha MpUMEpE MaiCKOro
KyKa WIH IPYTUX KPYITHBIX HACEKOMBIX-BPEAUTEIICH).

O3HaKOMJICHHE C Pa3IMYHBIMUA TUTIAMU PA3BUTHUS HACEKOMBIX (Ha MpUMEpPE
KOJIJICKIIH).

MoJutrockn.  OOmass  xapakTepucTuka. MecTooOuTaHue MOJUTIOCKOB.
CrpoeHre W TpOLIECCHl KU3HEAESITEIbHOCTH, XapaKTepHbIE ISl OpPIHOXOHOTHUX,
JIByCTBOPYATHIX, TOJIOBOHOTMX  MOJUIIOCKOB. YepThl  MpUCIOCOOIIEHHOCTH
MOJUTIOCKOB K cpeae obOutaHus. PasMHOXeHHE MOJUIIOCKOB. MHorooOpaszue
MOJUTIOCKOB. 3HaY€HUE MOJUTIOCKOB B IPUPOJE U KU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBaHre BHEIIHETO CTPOEHUS PAKOBUH MPECHOBOAHBIX M MOPCKUX
MOJUTIOCKOB (paKOBUHBI 0€33yOKH, TIEPIOBUIIBI, IPYIOBUKA, KATYLIKU U APYTHUE).



XopaoBble. OOmas xapakTepUCTUKA. 3apOJBIIIEBOE PAa3BUTHE XOPIOBBIX.
Cuctematuueckue rpynmbl XopaoBbix. [loatun becyepenHbie (JIaHIIETHUK).
[Toarun Yepennsie, ninun [103BOHOYHEIE.

Pp10b1. OO11as xapakrepucTuka. MecTooOOMTaHHE U BHEILIHEE CTPOEHUE PhIO.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUS U IPOLECCOB KU3HEAEATEIbHOCTH.
[Tpucnoco0aeHHOCTh PBIO K yCHOBHsAM oOuTaHUs. OTIMYUS XPSIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3mMHOXeHue, pa3BUTHE W MHUTpalus pbIO B MPHPOJE.
MHoroo6pa3ue ppi0, OCHOBHBIE CUCTEMATHUUYECKUE IPyNIbl pbl0. 3HaU€HUE PHIO B
IIPUPOJIE U JKU3HU YEJIOBEKA. X035HCTBEHHOE 3HaUEHHE PBIO.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBanre BHEIIHETO CTPOCHHS M OCOOEHHOCTEN MEpPEIBUKEHUS PHIOBI
(Ha mpuMepe KUBOM pHIObI B OaHKE C BOAOK).

HccnenoBaHre BHYTPEHHEIO CTPOEHHUS pbIObI (HA MPUMEPE TOTOBOIO
BJIQXKHOTO MpEIapara).

3emHoBoaHbIe. OOmIas XapakTepucTuka. MecTooOMTaHHWE 3E€MHOBOJIHBIX.
OcobeHHoctu BHEIIHETO U BHYTPEHHETO CTPOEHUA, IPOLIECCOB
KU3ZHENIEATEIbHOCTH, CBA3aHHBIX C BBIXOAOM 3€MHOBOAHBIX Ha  CyHIy.
[Tprcnoco0aeHHOCTh 3¢ MHOBOJHBIX K JKM3HHM B BOJIE€ M Ha cylle. Pa3MHOXXeHUE U
pa3BUTHE 3€MHOBOJHBIX. MHOroobpasue 36MHOBOAHBIX M MX OXpaHa. 3HAuCHUE
36MHOBOJIHBIX B PUPOJIE U )KU3HU YEJIOBEKA.

IIpecmbikaronuecs. O6mas XapaKTePUCTHKA. MectoobuTanue
npecMbIkaromuxcs. OCOOEHHOCTH  BHEIIHET0 W BHYTPEHHETO  CTPOEHUS
npecMbikatomuxcs.  Ilponeccsl  xku3HenesrenbHocTH.  [IpucnocoOaeHHOCTH
IPECMBIKAIOIIMXCS K  JKM3HM Ha cyme. Pa3MHOXeHue U pasBUTHE
npecMmbikaromuxcs. Perenepanus. MHoOroo0pasue MNpecMBIKAIOMIMXCA W HX
oxpaHa. 3HaueHHUE MPECMBIKAIOUIUXCS B IPUPOJIE U HKU3HU YETOBEKA.

ITuuel. O6mias xapaktepuctuka. OcOOEHHOCTH BHEIIHETO CTPOCHHS MTHIL.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U MPOLECCOB >KU3HEACATEIBHOCTH ITHILI.
[Tpucnocobnenus nrui k nonétry. [loBenenue. PasMHOXKeHUE U pa3BUTHE NTHUL.
3abora o motoMmctBe. Ce30HHBIE SIBICHHS B JKM3HU NTUL. MUrpanuu NTUL, UX
uzydeHue. MHorooOpasue MNTUll. ODKOJOTUYECKHE Tpynmnbl OTUL (110 BBIOOPY
YUHTENS HAa NPUMEPE TPEX SKOJOTMYECKHX TPyl C YYETOM paclpOCTPaHEHUs
nTull B peruone). IlpucrnocoOiieHHOCTh NTUIl K Pa3IUYHBIM YCJIOBHUSIM CpEIbL.
3HaueHue MTULL B IPUPOJIE U )KU3HU YeJIOBEKa.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBaHre BHENIHETO CTPOEHHUS U IEPHEBOrO MOKPOBA NTHILL (HA pUMEpe
Yyyelia NTUI] ¥ Habopa MepbeB: KOHTYPHBIX, MyXOBBIX U MyXa).

HccnenoBanne 0ocoOEHHOCTEN CKEIeTa MTHUIIBL.



Muiekonuraouue. O6mas XapaKTEPUCTHKA. Cpenpl KA3HU
MiekonuTaromux. OCoOOEHHOCTH BHEIIHErO CTPOCHHSI, CKEJIETa U MYCKYJATyphl,
BHYTpPEHHET0 cTpoeHHs. lIpolecchl KU3HENESITEIbHOCTH. Y CIOKHEHUE HEPBHOMU
cuctembl. IloBegenne miuekonuramomux. PazmMHokeHue u pasButue. 3aboTa o
MTOTOMCTBE.

[lepBo3Bepu. OpHompoxoansie (siuekmanymue) U Cymuarble (HH3LIME
3Bepu). [lmanenrtapusie MiekonuTaromue. MHOrooOpa3zue MIECKOMUTAIOMUX (110
BBIOOPY YUUTENS U3YHAIOTCs 6 OTPSAI0B MICKOMUTAIOIIMX HA IPUMEPE JIBYX BUIOB
u3 Kaxaoro otpsina). Hacekomosimabie u Pykokpouisie. ['peI3yHbl, 3aiiiieoOpasHble.
Xuninsle. Jlactonorue u Kuroo6pasusie. [lapHokonbiTHbie 1 HenapHOKOIBITHBIE.
[TpumaTtsel. CemeiicTBa oTpsAia XUIIHbIE: cO0aubH, KOIIAYbU, KYHbU, MEABEKbH.

3HaueHHEe  MJICKONUTAOIIMX B  NPUPOJE W KU3HHU  YEJIOBEKa.
MuekonuTaronme — NepeHOCYUKH BO30yauTeNel OomacHbIX 3aboneBaHuil. Mepbl
00pbOBI ¢ rpbI3yHamMu. MHOrooOpasue MIECKOMUTAIOIINX POJIHOTO Kpasl.

Jlabopamopuvle u npakmuueckue padomol.

HccnenoBanne 0cOOCHHOCTEN CKeJIETa MIIEKOITUTAIOIINX.

HccnenoBanre oco0eHHOCTEN 3yOHON CUCTEMBbI MIIEKOITUTAIOIIUX.

4. Pa3BuTHE )KMBOTHOIO MMpa Ha 3emJie

OBOJIIDIIMOHHOE Pa3BUTUE JKUBOTHOTO MHUpa Ha 3emiie. YCIOXKHEHUE
KUBOTHBIX B MpOIECCe HBOMIONMU. J[OKa3aTenbCTBA HBOJIIOLIUOHHOTO pPa3BUTHUSA
*KUBOTHOro Mupa. I[laneoHTtonorusa. Vckonaemble OCTaTKM JKMBOTHBIX, HX
u3ydeHue. Meroabl HM3yYEHHsI HCKOIAeMbIX OCTaTKOB. PecTtaBpaius IpeBHUX
YKUBOTHBIX. «/KHBBIE HCKOIAEMBIE)» )KUBOTHOT'O MHPA.

Kus3Hp *uBOTHBIX B Bojae. ONHOKIIETOYHBIE XUBOTHBIE. [IpomcxoxkneHue
MHOTOKJIETOYHBIX UBOTHBIX. OCHOBHBIE 3Talbl 3BOJIOLUHA OECIO3BOHOYHBIX.
OCHOBHBIE 3Tallbl BOJIIOLIMH TO3BOHOYHBIX )KUBOTHBIX. BhIMepIIne KUBOTHBIE.

Jlabopamopnsie u npakmuyueckue padoomeol.

HccnenoBanre HCKOMAEMBIX OCTATKOB BBIMEPILUX )KMBOTHBIX.

5. 7KuBOTHbBIE B IPUPOAHBIX COO0IIECTBAX

JKuBoTHble U cpena obutaHusi. BiusHue cBera, TeMiepaTypbl U BIaKHOCTU
Ha )XKUBOTHBIX. [[prcrocoOIeHHOCTh )KMBOTHBIX K YCIIOBUSIM CpE/Ibl OOUTAHUS.

[Tonynsinuu >KMBOTHBIX, MX XapaKTepUCTUKH. OAUHOYHBIA W TPYIIIOBOU
o0pa3 xu3HU. B3aMOCBSI3M KUBOTHBIX MEKIY COOOW U C APYTUMHU OpraHU3MaMHu.
[TumeBbie CBA3M B MPUPOJHOM cooOuiecTBe. IIuieBbie ypoBHHU, IKOJIOTHYECKas
nrpaMuia. IKOCHUCTEMA.

JKuBOTHBI MuUp NOpUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeneneHus KUBOTHBIX Ha TutaHere. PayHa.

6. 7KHBOTHBIE U YeI0BeK



Bo3neilicTBre 4enoBeka Ha KUBOTHBIX B NPUPOJAE: MPSIMOE U KOCBEHHOE.
[IpoMBbICIOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BelleHune nmpomMeIcia >KUBOTHBIX
Ha OCHOBE HAYYHOTO MOAXO0/1a. 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl.

OpnomanauBaHue KUBOTHBIX. CeNeKIus, MOopojabl, UCKYCCTBEHHBIM OTOOD,
JTUKWE TIPEIKU JTIOMAIIHUX >KUBOTHBIX. 3HAUYCHUE JIOMAIIHUX >KUBOTHBIX B JKU3HU
yenoBeKka. JKWBOTHBIE CEIBCKOXO3SHCTBEHHBIX yroawid. Metoasl OOprOBI ¢
YKUBOTHBIMU-BPEAUTEISIMHU.

['opoq kak ocobas HMCKYCCTBEHHas cpela, CO3JaHHas YeJIOBEKOM.
CHUHaAHTPOIHBIC BHUJIBI KUBOTHBIX. YCIOBUS UX oOWTaHUA. becrno3BoHOYHBIC U
MMO3BOHOYHBIEC >KMBOTHBIE TOpOJia. AjanTtaius >XUBOTHBIX K HOBBIM YCJIOBHUSM.
PexkpeallioHHBI Tpecc Ha >KUBOTHBIX JUKUX BHJIOB B YCJIOBHUAX TOpOJa.
be3nag3opuble  noMamHue — KUBOTHbBIE.  [IuTtomMHuku.  BoccranoBieHwue
YUCJICHHOCTH PEJKUX BHIOB JKHBOTHBIX: 0CO00 OXpaHsSeMble IPUPOJIHBIC
tepputopun (OOIIT). Kpacnas kaura Poccuu. Mepbl coxpaHEeHHS KHWBOTHOTO
Mupa.

9 KIIACC

1. YesoBek — 0MOCOIHAJBLHBINA BHJT

Hayku o uenoBeke (aHatomusi, (hU3UOJIOTHS, MCUXOJIOTHUS, aHTPOIOJOTHSI,
TUTUEHA, CaHUTApUsl, DKOJOTUS YeJoBeKa). MeTolnbl HW3yueHHs OpraHu3Ma
YeJOoBeKa. 3HAYEHUWE 3HAHUM O YEJIOBEKE JUIsi CAaMOMNO3HAHHMS M COXPaHEHUs
310poBbsi. OCOOEHHOCTH YeIOBEKa KaK OMOCOIMAIBLHOTO CYIIIECTBA.

Mecto uenmoBeka B CHUCTEME OPraHMYECKOro Mupa. UYenoBeKk Kak 4YacTb
npuposibl. CHCTEeMaTHYECKOE IOJIOKEHHE COBPEMEHHOro 4esnoBeka. (CXOJCTBO
yesoBeKa ¢ MiekonuTaromumu. OTiIndre 4eioBeka oT npuMmaToB. JlokazaTenbCTBa
YKUBOTHOTO MPOUCXOKIAECHUS 4YeToBeKa. UenoBEeK pa3yMHbIA. AHTPONOTEHE3, €ro
sTambl. buonormdeckue u conuanbHbie (AKTOPHI CTAHOBJICHHUS YEJIOBEKa.
Yenoseueckue pacsl.

2. CTpykTypa opraHu3ma yejioBeka

CtpoeHre U XUMHUYECKUM cocTaB KieTkd. OOMEH BeIIeCTB U MpeBpallecHue
PHEPruu B KJeTke. MHOrooOpasmue KIeToK, ux jaeiieHne. HykienHOBbIE KUCIOTHI.
I'enpl. XpoMoOcOMBI. XpPOMOCOMHBIM Habop. Mwurto3, meio3. ComaTHyecKue u
nojioBble KJIETKH. CTBOJOBbIE KJIETKH. THUIBI TKaHEW oOpraHu3Ma YeJIOBEKa:
SMUTENUANIbHbIC, COCMHUTENIbHBIC, MbIIICUHble, HepBHasi. CBOWCTBA TKaHEH, UX
byakuuu. Opranbl U CcHUCTeMbl OpraHoB. OpraHm3sM Kak eJuHOE IIeJoe.
B3auMocCBs13b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopnsle u npakmuyeckue padomel.

N3yyeHue  MHUKPOCKOIMYECKOTO  CTPOEHUsI TKaHed (HA  TOTOBBIX
MUKpOIpenaparax).

Pacro3naBanme opraHoB ¥ CHCTEM OPTaHOB YEJIOBEKa (110 TaOJIHIIaMm).



3. HeiliporymopajbHas peryjsuus

HepBnas cucrema denoBeka, €€ opranusanus 1 3HaueHue. HempoHsl, HEPBHI,
HepBHBIC Y3761, Peduiekc. PednexkropHas ayra.

PenenTopel. JIByxHelpoHHbIE U TPEXHEHUPOHHBIC pPEQIECKTOPHBIC TyTH.
CnuHHOM MO3T, ero ctpoenne U QyHkimu. Peduiekcel cnuaHoro mMosra. ['osoBHOM
MO3r, ero ctpoeHue u ¢GyHKuuu. bompmme monymapus. Peduiekcbl ronoBHOTO
Mo3ra. besycioBHbIC (BPOXIEHHBIE) W YCIOBHBIC (TPHOOPETEHHBIE) pe(IIeKCHI.
Comartuyeckas HepBHas cuctema. BereratuBHasi (aBTOHOMHAs1) HEPBHAsI CUCTEMA.
HepBHas cuctema kak eauHoe 1enoe. Hapyiienust B paboTe HEpBHOW CUCTEMBI.

['ymopanbHast perynsuus (QyHKOUE. OHAOKpUHHas cucrema. JKenessl
BHYTPEHHEW cekpenuu. JKeme3pl CMEMIaHHOW CeKpeuuu. ['OpMOHBI, X pOJIb B
peryinsinuu  GU3HOJOTUYECKUX (YHKUMHA OpraHu3Ma, pocTa U Pa3BUTHSL
Hapymienne B palGoTe 3HIOKPUHHBIX ken€3. OcoOeHHOCTH pediaekTopHON u
IryMOpaibHOU peryiasiuuu GyHKIUI opraHu3ma.

Jlabopamopuvle u npakmuueckue padomol.

N3ydeHne ToJ0BHOTO MO3Ta YesioBeKa (10 MyJIsKaMm).

N3ydeHne n3MeHeHus pa3Mepa 3payka B 3aBUCUMOCTH OT OCBEHIEHHOCTH.

4. Onopa u 1BUKeHHE

3Ha4YeHHE ONOPHO-ABUTATENIBHOTO anmnapara. CKeJleT 4eJloBeKa, CTPOCHHUE €T0
oTnenoB U QpyHkuuu. KocTu, uX XMMHYECKH COCTaB, CTpOoeHHE. THIbl KOCTEH.
Poct koctent B nnmuHy u TommuHy. CoenuHenue kocteil. Ckener rosobel. Ckener
TynoBuia. CkejaeT KOHeUYHOCTed U uX mosicoB. OCOOEHHOCTH CKelleTa 4esloBeKa,
CBS3aHHBIC C IIPSMOXO0XKICHUEM U TPYIOBOU IEATEIBHOCTBIO.

Mpimeunas cucrema. CTpoeHue U (PyHKUMM CKeJIeTHbIX Mblmi. Pabota
MBIIIILL: CTaTUYeCKas M JIUHAMUYECKas, MBIIILIBI CrudaTeln W pa3rudatenu.
Vrtomnenne wmbmmn. ['mmogmHamus. Pons  ABUraTeIbHOM AKTHBHOCTH B
COXPAHEHMHU 3710POBbSI.

Hapymienuss onopHo-ABUratesibHOM CUCTEMBI. BoO3pacTHble W3MEHEHUs B
cTpoeHnn Kocre. Hapymenune ocanku. IlpenynpexiaeHue UCKPUBIICHUS
MO3BOHOYHMKA W pa3BUTHs muiockoctonus. [Ipodunaktuka TpaBmaruszma. Ilepsas
MTOMOIIb ITPU TPABMAax OMOPHO-ABUTATEIILHOIO arnmnapara.

Jlabopamopnsie u npakmuyueckue padomeol.

HccnenoBanne CBOWCTB KOCTH.

N3yuenne cTpoeHus KocTen (Ha MyJsiKax).

N3yyeHue cTpoeHus: MO3BOHKOB (Ha MYJISIKAX).

Omnpenenenre THOKOCTH MMO3BOHOYHHKA.

M3mepenne Maccel 1 poCTa CBOEro OpraHu3ma.

N3ydeHne BIUSIHUA CTaTUYECKOW M JUHAMHAYECKOW HArpy3KU HA YTOMIICHUE
MBIIILI.



BrIsiBeHME HApyLIEHUS OCAHKH.

OnpeneneHne NpU3HAKOB ITIOCKOCTOIIHS.

Oxa3zaHue nepBoi MOMOIIM MPU NOBPEXKIECHNUN CKEJIETa U MBIIIILI.

5. BHyTpeHHsiA cpela OpraHusma

BuyTtpennsis cpena u e€ QyHkuuu. DopMeHHBIE JIIEMEHTHI KPOBH:
APUTPOLUTHI, JIEUKOLUUTHI U TpOoMOOUUTHI. ManokpoBue, ero npudnHbl. KpacHblil
KOCTHBIA MO3T, €ro poJyib B opranusme. [limasma kposu. [locTossHCTBO BHYTpEeHHEN
cpenbl (romeocta3). CBéprhiBaHue KpoBu. [pynmbel kKpoBu. Pesyc-daxrop.
[TepenuBanue kpoBu. JJOHOPCTBO.

NMmyHuTter U ero Buabl. DakToppl, BIMAKOIIME HAa HUMMYHUTET
(mproOpeTéHHbIE UMMYHOJIEPUIIUTHI): paAUallMOHHOE OOJIy4eHHE, XUMUUYECKOE
OTpaBJIEHUE, TOJI0/IaHKEe, BOCHAJIEHUE, BUpYCHble 3a0oneBanus, BIUY-undexuus.
BunoukoBas xenesa, nuM@arruueckue y3ibl. BakuuHbl U jeuyeOHbIE CHIBOPOTKH.
3nauenue padort JI. [Tacrepa u .M. MeunukoBa no n3y4yeHHI0 UMMYHHUTETA.

Jlabopamopuvle u npakmuueckue padomol.

N3ydyeHne MHMKPOCKOIIMYECKOTO CTPOCHHSI KPOBM 4YEJIOBEKA U JIATYLIKH
(cpaBHEHME) HAa TOTOBBIX MHKpOIIpenaparax.

6. KpoBooOpamenue

Opranbl  kpoBooOpamenus. CTpoeHue u pabota cepana. ABTOMATHU3M
cepaua. CepaeyHbld LUK, €r0 JUJIATEIBbHOCTh. bONBIION W Majblil Kpyru
KpoBooOpaiienus. J[Bwkenne kpoBu 1o cocyaam. Ilynbc. Jlumdarnueckas
cucrema, JUMQPOOTTOK. Perynsuus AesTenbHOCTH cepiala U cocyaoB. I'mruena
cepaeuHo-cocynucTo  cuctembl.  IIpodunaktuka — cepaeyHO-COCYAMCTHIX
3aboneBanuii. [lepBas momoIs mpu KPOBOTEUCHUSIX.

Jlabopamopuwie u npakmuueckue padomoi.

N3mepeHne KpOBSHOTO JABJICHMUS.

OnpeneneHue IMmynbca U 4YUCia CEPAECYHBIX COKPAIEHUH B MOKOE U IOCIHE
JO3UPOBAHHBIX (PU3NYECKUX HATPY30K Y YEIIOBEKA.

[IepBas moMOIb IPU KPOBOTEUEHUSIX.

7. JAbIxaHue

Hpixanne wm ero 3HaueHue. Opranbl apixanus. JIérkwe. B3anMocBs3b
CTpOCHHMsI M (YHKIMI OpraHoB bIXaHus. ['a3000MeH B JIETKUX M TKaHSIX.
KusnenHass €MKOCTh JIErKUX. MexaHu3Mbl JbIXxaHUs. [[pIXaTeiabHble IBUKEHUS.
Perynsinus npixaHusi.

Nudexumonnsie 00sie3HU, MEpeAIOIIMEcs Yepe3 BO3IyX, MPEAYyNpexACHUE
BO3yIIHO-KANENbHBIX  HHpeKkuuil. Bpen TtabakokypeHus, ymnotpeOieHus
HAapKOTHYECKUX W ICHXOTPOIHBIX BenlecTB. Peanumarus. OxpaHa BO3IYIIHON
cpenbl. OkazaHue MepBoi MOMOILIY TPU NOPAKEHUN OPTaHOB JIBIXAHHUS.

Jlabopamopuwie u npakmuueckue padomoi.



N3mepenne oOxBaTa rpyIHOM KJIETKHA B COCTOSIHUM BAOXa M BBIIOXA.

Omnpenenenre 4aCTOTHI AbIXaHUS. BiusHue pa3nudHbix (PaKTOpoOB HA YACTOTY
JIBIXaHUSI.

8. Iluranue u nuIEeBapeHue

[IutarenbHbIE BEMIECTBA M MUILIEBbIE MPOAYKTHL. [IUTaHue M €ro 3Ha4eHHUE.
[TumeBapenue. Opranpl MUIIEBAPEHUS, UX CTpoeHHUE U (QYHKIUU. DEePMEHTHI, UX
poJib B nuiieBapeHud. [luneBapenue B poToBOM NOJOCTH. 3yObl U YXOJ 32 HUMU.
[IumeBapeHue B JKEIyJKe, B TOHKOM K B TOJICTOM KHIIEYHHKE. BcachiBaHue
MATATENIbHBIX BellecTB. BcackiBaHne BoAbl. [InIeBapuTEIbHbIE KEIE3bl: IEYEHD U
MOKEITYIOUHAs KEJe3a, UX POJib B MUIIECBAPEHUU.

MukpoOroM 4esloBeKa — COBOKYIMHOCTh MHKPOOPTaHHW3MOB, HACEISIOIINX
OpraHu3M uenoBeka. Perymsius nuiieBapeHus. MeToasl H3y4€HHs OpraHoOB
numeBapenus. Pa6otsr W.I1. TlaBnoga.

['urnena nuranus. [lpenynpexnaeHue TIUCTHBIX U KETYTOYHO-KHUIIEUHBIX
3a00/IeBaHUM, NUUIEBBIX OTpaBieHUl. BnusHWe KypeHHs M aJKOrojis Ha
NUIIEBapEHHE.

Jlabopamopnvie u npakmuueckue padbomal.

UccnenoBanue nerictBrsi PEPMEHTOB CIFOHBI HA Kpaxmall.

HabGnronenue neiicTBus KeIyJ0YHOTO COKa Ha OETKH.

9. OOMeH BelecTB U NpeBpallieHue YJHePrun

OOMeH BelIeCTB W MPEBPALEHUE DSHEPrUM B OpPraHU3ME YEJIOBEKa.
[Tnactudeckuit u sHepreTrueckuii ooMeH. OOMEH BOJBI U MUHEPATBHBIX COJICH.
OOmeH OenkoB, YIJI€BOJOB U KUPOB B opraHusme. Perynsanus oOMeHa BEIIECTB U
MpEBPAILEHUS SHEPTUU.

ButamuHbl 1 Ux ponb s opraHuszma. [locTyrieHrne BUTAMUHOB C MHIIEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bI. COXpaHEHUE
BUTAaMUHOB B MUIIIE.

Hopwmbl u pexum nutanusi. ParmonansHoe nutaHue — (HakTop YKpEIrieHUs
310poBbsi. Hapyiienre oOMeHa BenecTs.

Jlabopamopuwie u npakmuyeckue padomoi.

Hccenenosanue coctaBa NpOAYKTOB ITUTAHUS.

CocraBiieHUE MEHIO B 3aBUCUMOCTH OT KaJOPUUHOCTH THIIIH.

CriocoObI coxpaHeHUs] BATAMUHOB B MHIIEBHIX MPOTYKTAX.

10. Ko:ka

Crpoenue u ¢ynkiuu koxu. Koxka u e€ mnpousBoaneie. Koxa wu
TepMoperyssinus. Biusane Ha KoxXy (GaKTOPOB OKPYKAIOMIEH CPeIbl.

3akanuBanue u ero poib. CrocoObl 3aKanuBaHus OpraHu3Ma. [ urueHa Koxu,
TUTHCHUYECKUE TpeOOBaHUS K oOfexkae W oO0yBH. 3a00eBaHUS KOXH M HX



npenynpexaenus. [Ipodunaktruka u neppas moMoIb NpU TEIVIOBOM U COTHEYHOM
yIaapax, 0)orax 1 0OMOpPOKECHHUSX.

Jlabopamopnsie u npakmuyueckue padbomeot.

HccnenoBanre ¢ MOMOIIBIO YTl TEUIBHOM U JIAJIOHHOW CTOPOHBI KUCTH.

Ornpenenenue KUPHOCTH PA3TUYHBIX YUACTKOB KOXKH JIUIIA.

Onucanue Mep 1o yXO/y 3a KOXEH JIHIa U BOJIOCAMHU B 3aBUCUMOCTH OT THIIA
KOXHU.

Onucanue OCHOBHBIX THTUEHUYECKUX TPEOOBAaHUM K OJIEK/I€ U OOYBH.

11. Beigesaenue

3HaueHue BblaeneHusA. Opranbl BblaesieHHs. Opranbl MOYEBBIACIUTENBHOM
CUCTEMBI, MX CTpoe€HHE M (PYHKIUU. MUKpPOCKOIMYECKOE CTPOCHHUE IOYKHU.
Hedpon. O6pazoBanne Mouu. Perymsnus MoueoOpa3oBaHUsl U MOYEHUCITYCKAHUSI.
3a0oJieBaHUsl OPraHOB MOYEBBIJCIUTENBHON CUCTEMBI, UX MPEAYIPEKICHHE.

Jlabopamopnsie u npakmuueckue pabomol.

OrnpeneneHne MeCTONOIOKEHUS MOYEK (Ha MYJISIKE).

Onucanue Mep NpoPuIaKTUKK O0JIE3HEN MTOYEK.

12. Pa3MHOeHHUe U pa3BUTHE

Opranbl penponykuuu, crpoenue u ¢pyHkuuu. [lomossie xenessl. [lomgoBbie
kiaeTkd.  OmiomoTBopeHue.  BHyTtpuyTtpoGHOe — pa3Butue. BiusHue  Ha
AMOpHOHaATBHOE pa3BUTHE (GAKTOPOB OKpYyKaromie cpennl. Poasl. Jlakranus. Poct
u pa3Butue peOEHka. [lonmoBoe co3peBanue. HacnenoBaHue mpPU3HAKOB Yy
yenoBeka. HacnenctBeHHble 0ojie3HH, UX NPUYMHBI W mpenynpexzaeHue. Habop
XpOMOCOM, TIIOJIOBBIE XPOMOCOMBI, T€Hbl. POJlb TEHETHMYECKMX 3HAaHUU IS
IUIAaHUPOBAaHUS ceMbU. VHbeknuu, nepenammmecss TMOJOBBIM MyTEM, HX
po(HIIaKTHKA.

Jlabopamopuwie u npakmuueckue padomol.

Onucanue OCHOBHBIX Mep MO TpoduiakThuKe WH(GEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN]] u remaTur.

13. Oprassbl 4YyBCTB U CEHCOPHbIE CHCTEMbI

Oprassl 4yBCTB U X 3HaueHHE. AHanu3aTopbl. CeHCOpHBIE CUCTEMEI. [ '11a3 n
3penne. Onruueckas cucrema rinaza. Cerdarka. 3pUTENBHBIE PELENTOPBI.
3purensHOe BocnpuaThe. HapyieHns 3peHust U UX IPUYMHBL. [ urueHa 3peHusl.

VY¥xo u cnyx. Ctpoenue u (GyHKIMH OpraHa ciyxa. MexaHu3M padoThI
ciayxoBoro anamuzatopa. CmyxoBoe BocmpustHe. Hapymenuss ciayxa W uX
npuunHbl. ['uruena cioyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYBCTBAa, OCsi3aHUs, OOOHSHHUS U BKYyca.
B3anmonencTBrue CEHCOPHBIX CUCTEM OPTaHU3Ma.

Jlabopamopnsie u npakmuyueckue pabomol

Omnpenenenue oCTpOTHI 3pEHUS Y YETOBEKA.



N3yueHne cTpoeHus opraHa 3peHus (Ha MyJISKE U BJIAXKHOM Ipernapare).

N3yyeHue cTpoeHus opraa ciuyxa (Ha MyJIsiKe).

14. IloBereHUe U ICUXUKA

[Icuxuka u TmoBeneHHE YenoBeka. [loTpeOHOCTH M MOTHBBI TOBEICHUS.
CouumanbHasi 0OyCJIOBJICHHOCTh TIOBEJEHUS 4YesloBeka. PeduexkropHas Teopus
noBeicHUs. Briciias HepBHAs NEATEILHOCTh deioBeka, padoTel .M. CeueHona,
W.I1. TlaBnoBa. Mexanusm oOpa3oBaHHUsl YCIOBHBIX pediexcoB. TopMmokeHuHe.
Junamuueckuili crepeotun. Pojab ropMOHOB B moBeAeHWHU. HacieAacTBEeHHBIE U
HEHACJIC/ICTBEHHbIE TPOrpaMMbl TOBEJICHUS Yy dYenoBeka. [IpucnocoOuTenbHbIN
XapakTep MOBEICHUS.

[lepBass u BTOpasi curHajibHble cuctembl. [lo3HaBaTenbHast JEATEIBHOCTD
Mo3ra. Peur u mbinmienue. Ilamsate u BHUManue. Omonuu. VHIuBUyanbHbIE
OCOOCHHOCTH JMYHOCTH: CIIOCOOHOCTH, TEMIIEPaMEHT, XapakTep, OAapEHHOCTD.
Turmel BeICIICH HEPBHOW NEATEIBHOCTH U TeMmIlepaMeHTa. OCOOCHHOCTH TCUXUKH
yesnoBeka. ['uruena ¢pu3u4eckoro u yMCTBEHHOTO Tpyaa. Pexxum Tpyaa u oTAbIXa.
CoH u ero 3HaueHue. [ uruena cxa.

Jlabopamopnsle u npakmuyueckue padomeot.

N3ydeHne KpaTKOBPEMEHHOM MaMsTH.

OmnpenencHue 00bEMa MEXaHUUYSCKOM U JIOTHYECKOM TTaMsITH.

Ornenka chOpMHUPOBAHHOCTH HABBIKOB JIOTUYECKOTO MBIIIJICHHUS.

15. Yes10BeK U OKpY:KAKOINAA cpeaa

UYenoBek u oKpyXkaroias cpefa. JKojJorudeckue GakTopbl U X JICHCTBHUE Ha
OpraHu3M 4eJjoBeKa. 3aBUCUMOCTh  3JIOPOBbS  YEJIOBEKAa OT COCTOSHMS
OKpY>Xaromiei cpeapl. MUKpOKIMMAT XKWIbIX nomerieHui. CoOmroieHne mpaBul
MOBEJICHUS B OKPY KalOIEl cpefie, B ONACHBIX M YPE3BbIYANHBIX CUTYaLIHUSIX.

310pOBbE 4YEIOBEKA Kak collMajbHas ILEHHOCTh. MaKkToOpbl, HapylIaOIIHUe
3I0POBbE: THUTMOJAWHAMHUS, KypeHHUe, YIOTpeOJCHUE alIKoroJisd, HapKOTHKOB,
HeCcOATAHCHUPOBAHHOE TMHUTAaHWE, CTPECC. YKpEIJIEHHWE 370pPOBbS: ayTOTPEHUHT,
3aKajiMBaHue, JBUTaTeIbHAsl aKTUBHOCTh, cOamaHcupoBaHHOe nuTanue. Kynbrypa
OTHOIIICHHUSI K COOCTBEHHOMY 37I0pPOBBIO U 3JIOPOBBIO OKpYKarolux. BcemupHas
OopraHu3alys 37paBOOXPaHCHHUS.

UYenoBek kak dvacTh Owmocdepsl 3emian. AHTPOIOISHHBIE BO3JCHCTBUS Ha
npupony. Ypoanuzanus. [{usmnmmzarus. TexHOTeHHbIE HU3MEHEHUS B OKpPYKarOIIeh
cpene. CoBpeMeHHBIEC TJIO0ATBHBIE YKOJOTUUECKHE MPOOIeMbl. 3HAUCHHE OXPaHbI
OKpY>Karolel Cpeibl Il COXpaHEHUs YeJI0BEYECTBRA.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOTPAMMBI T10
BMOJIOI'M HA YPOBHE OCHOBHOI'O OFILET'O OFPA3OBAHIS
(FAZOBBIM YPOBEHD)

OcBoenue yuyebHoro mpeamera «buonorus» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS IPOrPaMMBbl O OMOJIOTHMH OCHOBHOIO
oOmero o0pa3oBaHMs  JOJDKHBI — OTpakaTb  TOTOBHOCTh  OOyYarou[uxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HANPABJICHUN BOCIIUTATEIBHOUN €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBINOIHEHUU
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

OTHOIIIEHUE K OMOJIOTUM KaK K BaXKHOW COCTABJISIONIEH KYJIbTYPhI, TOPIOCTh
3a BKJIQJI POCCHUMCKUX U COBETCKHMX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTHYECKOMN
HayKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OLIEHUBAaTh MOBEACHUE W TMOCTYNKH C MO3ULMU HPABCTBEHHBIX
HOPM ¥ HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

MOHUMAaHUE poyiu OuojorTud B (OPMHUPOBAHWU ICTETHUECKOU KYIBTYPHI
JUYHOCTH;

5) ¢uzuveckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 ®HU3HU (3M0pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (yMOTpeOsieHue
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTr0 3[0POBBS;



coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM O€30MacHOTrO
MOBEJCHUS B IPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh, HaBBIKA pe(ieKCHH, yOpaBICHHE COOCTBEHHBIM
HMOIIMOHAIILHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTUYECKOU U
HKOJIOTUYECKON  HANpaBJIEHHOCTH, HWHTEPEC K MPAKTUUYECKOMY H3YyUYECHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0TU4e€CKOTr0 BOCIIMTAHMS:

OpUEHTAIUs Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUUM MpU PEIICHUH 3a]ay B
00J1aCTH OKPYXAIOIICH Cpebl;

OCO3HAHHE IKOJIOTUUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPENION;

MOHMMAHUE POJIM OHOJIOTUYECKOW HayKd B (POPMHUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JIOOO3HATENHHOCTH, MHTEpECca K OMOJIOTMUECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanuyM 00y4awuerocsi K U3MeHsIIONIUMCH YCJIOBUSAM COIUAIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OILEHKA NU3MEHSIOIIUXCS YCIOBUM;

NPUHATHE pelieHUus1 (MHAMBUAYAIbHOE, B TpYNNE) B HW3MEHSIOMIMXCS
YCJIOBUSIX Ha OCHOBaHWH aHaJIM3a OMOJIOTHIECKON HHPOPMAIIHH;

IUIAHUPOBAHUE JCUCTBUM B HOBOM CHUTyallUM Ha OCHOBaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJIOrHU
OCHOBHOTO 00IIero o0pa3oBaHUsA, JOJDKHBI OTpakaTh OBJIAJCHUE CIEAYIOLIMMHU
YHHUBEPCaJIbHBIMU yUYECOHBIMU JICHCTBUAMU:

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:



BBISIBIIATH M XaPaKTEPU30BATh CYIIECTBEHHBIE TNPU3HAKA OHOIOTHYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMN OMOJIOTHUYECKHUX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA i1 OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAMMOTrO aHAIIN3a;

C Y4€TOM TPE/IOKEHHON OMOIOTHYECKOM 3a/1a4M BBISBIISTH 3aKOHOMEPHOCTH
U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

BBISIBIIATh ACPUIUTH MH(DOpMAIUMU, NAHHBIX, HEOOXOIUMBIX Uil pELIEHUs
MOCTAaBJICHHOM 3a/1a4u;

BBISIBIIATH MPUIUHHO-CIICCTBEHHBIE CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA ¥ TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JACHYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENbHO BBIOMpATh CMOCOO pElIeHUs Y4yeOHOW OMOIOrH4ecKou
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT ITO3HAHMUS;

(GbOpMyIpPOBaTh BOIMPOCH], (UKCHUPYIONIAE pPa3pblB MEXKIY pEabHBIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIUBATh
HMCKOMOE U JIAaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UIMIO0, MHEHUE;

MPOBOAUTL TI0O CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy HaOII0JICHKE,
HECJIOKHBIM  OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIIOe HCCIe0BaHUEe 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHMOJOTHYECKOTO 00BeKTa (Impoliecca) M3ydeHUs,
MPUYUHHO-CJICICTBEHHBIX CBSI3ed U 3aBUCUMOCTEH OHOJIOTHYECKUX OOBEKTOB
MEXKy COOO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAITUIO, TIOJYUYCHHYIO
B X0Ji¢ HAOJIFOJICHUS U DKCIIEPUMEHTA,

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAONIOACHUS, DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TIOJTyYE€HHBIX BBIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIlIee pPa3BUTHE OHOJIOTUYECKHUX
MIPOIIECCOB U UX TOCJEICTBYUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIIOJIOKEHHUS 00 UX PA3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTAX.

3) pabora ¢ ungopmanueii:



MPUMEHSTh PA3JUYHBIE METOJbI, MHCTPYMEHTHl M 3alpPOCHl MPU TIONCKE H
otOope Omoyorndeckord WHGOPMAIMKA WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATH
OnonornuecKyo HHGOPMAIIHIO Pa3IMIHBIX BUAOB U (HOPM TIPEICTaBICHHUS,

HAXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIHC
OJTHY | TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(DPOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, UHOM Tpadukoil 1 uX KOMOMHAIUSIMU;

OIICHWBATh HAAEKHOCTh OHMOJOTHYCCKON WH(POPMAIIMA 110 KPUTEPHUSIM,
MIPEIOKCHHBIM YUIUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(OPMAIHIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

1) o01menmne:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKCHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpPHBIX PaboT;

BBIpaXKaTh ce€0s (CBOIO TOUKY 3pEHMSI) B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COLIMAJbHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANMOCHUTKA KOH(MIMKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Popme HopMyTUpPOBaTh CBOM BO3PAKEHNUS,

B XOJe nuanora W (WM) JUCKYCCHUHU 3a7aBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoli OHMOJIOTMYECKOW TEMbl WM BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
peleHre OUOJOTUUECKOM 3a/1auu U Mo AepKaHue 0JIaroKenaTeIbHOCTH OOIICHHUS;

COIIOCTaBJISATh CBOU CYXKJICHHS C CYXIACHUSAMHU JAPYTMX YYaCTHHKOB JHAIIOTA,
OoOHapy>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

nyOMUYHO TPEACTABISITH PE3YJAbTAThl  BBIMOIHEHHOTO OHOJIOTHYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATEIILHO BBIOMpAaTh (OpMaT BBICTYIUICHHS C YYETOM  3amad
MPE3EHTAIlMd U OCOOCHHOCTEH ayJAUTOPHUU M B COOTBETCTBUM C HUM COCTABIISITH
YCTHBIE ¥ MIUCbMEHHBIC TEKCTHI C MCIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPHAJIOB.

2) coBMecTHAasl 1eITeIbHOCTh:

MOHUMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaTbHOM
paboThl TIpH pENIeHUH KOHKPETHOW OMOJIOTMYecKOod MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHOW yueOHOM 3a7auu;



NPUHUMATh T1eJIb COBMECTHOW JEATEIbHOCTH, KOJUICKTUBHO CTPOWTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PaCIpEeAesiaTh POJIH, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U pe3yIbTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUSI HECKOJIBKHUX
JOJeH, MPOSIBISATH  TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  MOPYYEHUS,
MOYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCIHCTBHUS),
pacmpenenarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBITIOJIHATh CBOIO YacTh Pa0OTHI, JIOCTUTATh KAYECTBEHHOTO pPE3yJbTaTa IO
CBOEMY HAIPaBJICHUIO M KOOPJWHUPOBATH CBOU JCUCTBHUS C JAPYTHMMH WICHAMH
KOMaH/IbI,

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEIIHO chopMyTUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBAThH PE3yJbTAThl C UCXOHOM 3a/1aueil M BKJIQJl KaXKAO0TO WICHAa KOMaH/IbI B
JTOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIATH
TOTOBHOCTb K MPEAOCTABICHUIO OTYETA TTepe] TPYIION;

OBJIAJIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTH COIMAIBHBIX HABBIKOB U HMOIIMOHAIBLHOTO
MHTEJIJIEKTa 00 yJarouXCsl.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPHUEHTHPOBAThCSI B PA3IMUYHBIX  MMOAXOJAX  TMPUHATUS  pEIICHHUH
(MHIUBUIYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss y4eOHOM OHOJOrMYeckod 3ajauu ¢ y4eToM
UMEIOLINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
[pelaracMble BapUaHThI PELICHUN;

COCTaBIIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEUEHHOTO airopuTMa
pellieHus1), KOPPEKTUPOBAaTh MPEAJOKEHHBI alIrOpuTM C YUETOM MOJIyYEHHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIMU U pedIieKcu;

JlaBaTh OLIEHKY CUTYalluH U MpeAiarath IiaH e€ N3MEHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
OpU peuieHuH Y4eOHOM OHMOJOTHYEeCKOW 3aJayd, aJanTUpPOBaTh pEUICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTMKEHUS  (HEOOCTHIKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pa3nuyarh, Ha3bIBaTh U YHPABIATH COOCTBEHHBIMU AMOLUSMU U SMOIMUSIMU
APYTHX,

BBISIBJISITH M QHAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
ApYToro,

pEeryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIMI.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE IPABO HAa OLIMOKY M TAaKOE K€ MPaBO APYroro;

OTKPBITOCTH Ce0€ U JPYTHUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHUBEPCAJbHBIX YYEOHBIX PETYJISTUBHBIX JEWCTBUA,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIMS IMYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YIpPaBICHHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).

INPEAMETHBIE PE3YJIBTATBI

[IpenMmeTHBIC pE3yNbTaThl OCBOCHHUS IMPOTPaMMBbI 1O OHOJIOTHMH K KOHITY
oOy4deHus ¢ 5 Knacce:

XapaKTepu30BaTh OWMOJOTHI0O KAaK HAyKy O JKHUBOM MpUpOJe, Ha3bIBaTh
MPU3HAKH )KUBOTO, CPABHUBATH OOBEKTHI JKUBOU U HEKUBOW TIPUPOJIBL;

MEPCUNCIIATh MCTOYHMKW  OWMOJOTHYCCKUX  3HAHWH, XapaKTepHu30BaTh
3HaYeHHEe OWMOJOTMYECKUX 3HAHMW [JI1 COBPEMEHHOTO delloBeKka, mpodeccuw,
CBsI3aHHBIC ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom uncie B. U. Bepnaackuii,
A. JI. YUmxesckuii) u 3apyOexHbIX (B TOM umcie Apucrtorens, Teodpacr,
['unnokpar) yuy€HbIX B pa3BUTHE OUOJIOTUY;

UMETh TMPEACTABICHHE O BAKHEUIIUX OWUOJOTMYECKUX Mpoleccax M
SBIICHUSIX: THTaHUE, JbIXaHUE, TPAHCIOPT BELIECTB, Pa3APAKUMOCTb, POCT,
pa3BUTHE, IBUKEHUE, PAa3MHOKEHUE;



MPUMEHSATH OUOJIOTUYECKHNE TEPMUHBI U TIOHATHSI (B TOM YHUCJIE: KUBBIE TENa,
OWOJIOTHSA, DJKOJIOTHS, IMTOJOTHS, AaHATOMHUSA, (U3HOJOTHSA, OMOJOTHYECKAs
CUCTEMAaTHKa, KIJIETKa, TKaHb, OPTraH, CHCTEMa OpPraHOB, OPTraHW3M, BHPYC,
JBIKEHUE, TUTaHue, (POTOCUHTE3, JbIXaHUE, BBIACICHUE, Pa3apakUMOCTh, POCT,
pa3MHOXKEHHEe, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOIIECTBO,
HUCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C TIOCTABJICHHOW 3ajadeid W B
KOHTEKCTE;

paznuyaTh TO BHEHIHEMY BHAY (M300paKEHUSM), CX€MaM U ONUCAHUSIM
JOSIIGPHBIE W AJIEPHBIE OPTraHU3MbI, PA3IUUYHbIE OUOJOTHYECKHUE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TpHUObI, JMIIAWHUKH, OaKTepuu, MPUPOJHBIE U
WUCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBSI3M OPTaHWU3MOB B TPUPOTHOM U
HCKYCCTBEHHOM COOOIIECTBAX, MpeAcTaBUTeNe (BIopbl U (PpayHbl MPUPOIHBIX 30H
3emun, JaHAMA(TH TPUPOAHBIC U KYJIbTYPHBIE,

MPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHHs, KUBOTHOTO) IO 3aJlaHHOMY
IJIaHy, BBICIATh CYIICCTBEHHBIC TPU3HAKKH CTPOCHUS W TIPOIECCOB
KU3HEICATSIILHOCTH OPTaHU3MOB, XapaKTEPH30BaTh OPTaHU3MbI KaK TeJla >KUBOU
NPUPOABI, TIEPEUUCIIATH  OCOOCHHOCTH  pPACTCHUM, JKHBOTHBIX, TPHUOOB,
JUIIAWHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh TMOHSATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MTOYBCHHOM, BHYTPUOPTAaHU3MEHHOM ), YCIOBHUSAX CPEIbI OOUTAHMS;

MIPUBOINUTH MPUMEPHI, XapaKTEPUIYIOITUE TIPUCIIOCOOTICHHOCTh OPTaHU3MOB K
cpene oouTaHusl, B3aMMOCBS3U OPraHU3MOB B COOOIIECTBAX;

BBIICNISITh  OTJIMYUTENbHBIE TPU3HAKK TPHUPOIAHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTUPOBATh OCHOBHBIC TIpPaBWJIa TIOBEACHHS YEJIOBEKA B TPHPOAC H
OOBSCHATH 3HAYCHHE MPUPOIOOXPAHHON JEATCTLHOCTH YEJIOBEKA, aHATU3UPOBAThH
rJI00aJIBbHBIE DKOJIOTHIECKUE TIPOOIIEMBI;

pPacKpbIBaTh POJIh OMOJIOTHUY B MIPAKTUYECKON ACATEIHPHOCTH YEIOBEKA,;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX NPHMEpPax CBs3b 3HAHWK OWOJOTHH CO
3HaHMSAMHU TI0 MaTeMaTHKe, MPEAMETOB TyMaHWUTApPHOTO IMKJA, Pa3IMYHBIMHU
BUJIaMU UCKYCCTBA;

BBITIOJIHATh TPAKTHYECKHE Pa0O0THI (TOMCK MH(OPMAIIMU C MCTOIB30BAHUEM
pa3TUYHBIX HWCTOYHHMKOB, OMHCAHUE OpraHu3Ma IO 3aJaHHOMY IUIaHy) |
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C pPa3IMYHBIMU
croco0aMu U3MEpPEHUs U CPAaBHEHHUS KUBBIX O0BEKTOB);

MPUMEHSATh METOJbl OWOJOTMU (HAONIOACHUE, OMHMCAHWE, KiacCUUKaIus,
W3MEpPEHUE, YKCIIEPUMEHT): MMPOBOIUTH HAOIOICHHMSI 32 OpTaHU3MaMu, ONTUCHIBATh
Ononornyeckue OOBEKTHI, TMPOIECCHI W SIBICHHS, BBITIOJHATh OUOJOTHYECKHIMA
PUCYHOK M U3MEpPEHUE OMOJOTHYECKUX O0OBEKTOB;



BJIa/IeTh MpUEMaMH pabOThI C YO, CBETOBBIM U LU(PPOBBIM MUKPOCKOTIAMHU
P pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaaTk mpaBuwia 0e30macHOro Tpyda npu paboTe ¢ y4eOHBIM U
71a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBUM C
MHCTPYKUUSMHU Ha YPOKE, BO BHEYPOUHOU 1E€ATENbHOCTH;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEepaTypy Mo OMOJIOTHH, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeTa;

CO3/1aBaTh IHCBbMEHHBIE M YCTHBIE COOOIIECHHMS, HCIOJIb3YS IMOHATHUIHBIN
anmapaT U3y4yaeMoro pasjena OMoJoruH.

[TpenMeTHbIe pe3yabTaThl OCBOECHHS MPOrPAMMbI IO OHOJOTUM K KOHILY
oOyuenus 6 6 Knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3Jenbl U CBI3U
C IpYTMMH HayKaMH M TEXHUKOW;

MPUBOJUTH NMPUMEPHI BKiIaia poccuiickux (B ToM uncie B. B. [Jokyudaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apy0exxHbIx yu€HbIX (B ToM uucie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTEHUSX;

NPUMEHATh OMOJIOTUYECKHE TEPMHUHBI M MOHATUA (B TOM uucie: OOTaHHKa,
pacTuTenbHas KJIETKa, paCTUTENbHAsl TKaHb, OpraHbl PACTEHUM, CHCTEMA OPTaHOB
pacTeHus: KOpeHb, oler moyka, JUCT, BUJOU3MEHEHHBIE OpraHbl, I[BETOK, IO,
CeMs, PaCTUTENIbHBIA OpPraHu3M, MUHEpAJIbHOE MHUTaHHE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, PA3MHOKEHHUE, KIOH, pa3IpaXuMOCTh) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/1auei U B KOHTEKCTE;

ONKCHIBATh CTPOEHUE U KU3ZHEIEATEIBHOCTh PACTUTEIBHOIO OpraHu3ma (Ha
IIPUMEPE MOKPHITOCEMEHHBIX MM IIBETKOBBIX ): MOIVIOIEHUE BOABI U MUHEPAJIBHOE
NUTaHue, (QPOTOCHUHTE3, MAbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3ZMHOXKEHUE,
pa3BUTHE, CBSI3b CTPOEHUS] BETETATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUI C X
byHKIIUSIMY,

pa3iuyuaTh M OIMCHIBaTh JKMBBIE M repOapHble AK3EMIUIIPbl PACTEHUN MO
3aJlaHHOMY IUIaHY, YacTW pacTEHUH MO H300paXKEHUsIM, CXEMaM, MOJENsM,
MYJISKaM, pelbe(pHBIM TaOIuIaM;

XapaKTEepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OPraHU3alMi paCTUTEIBLHOTO
OpraHu3Ma, YacTH PACTEHWM: KIETKH, TKaHW, OPraHbl, CUCTEMbI OpPraHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIaDOpaTOpHbIE padOTHl MO MOPQOJIOTUH U
buznonornu pacTeHHii, B TOM 4MCJIe PadOThl C MUKPOCKOIIOM C IMOCTOSIHHBIMH
(puKcupOBaHHBIMH) MU BPEMEHHBIMH MHKpPOIpENapaTaMH, HCCIEI0BATEIbCKUE
paboTHI C UCTIONB30BAHUEM NMPUOOPOB U HHCTPYMEHTOB I POBOI JIabopaTopHH;



XapaKTEPU30BaTh IPOLECCHl KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MUTaHuE, (OTOCUHTE3, JbIXaHHE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOIO pAa3MHOXKEHHUSA, CEMEHHOE
pa3MHOXKeHHE (Ha MpUMepe MOKPHITOCEMEHHBIX, U IIBETKOBBIX );

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY CTPOCHUEM U (YHKIUSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHHUEM U KU3HENESITEIbHOCTBIO PACTEHUM;

KJIACCU(PUITMPOBATH PACTEHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUW B TMPUPOJIE M KU3HU YeJIOBEKAa: 3HAUCHHE
dboToCcHHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOITMYECKOE U XO3SIICTBEHHOE
3HaYCHUE BHUJIOM3MEHEHHBIX MOOEroB, XO34MCTBEHHOE 3HAUYEHHWE BETE€TATUBHOTO
Pa3MHOXEHUS;

NPUMEHATh TIOJYYECHHbIE 3HAaHUS JUIsl BBIPALIUBAHUS U Pa3MHOKECHHUS
KyJIbTYPHBIX PACTCHUM;

UCIIOJIb30BaTh METO/bl OMOJIOTHU: MPOBOJUTH HAOJIIOJICHUS 3a PACTEHUSMH,
OMKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOJIOTMYECKUE ONBITHI U
HKCIIEPUMEHTHI;

coO0aTh MpaBuiia 0E€30MacHOTO TpyJda Mpu padboTe ¢ y4eOHBIM H
1a00paTOpHBIM  00OPYIOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBHUHM C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JEATEIbHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPHUMEpPAx CBSA3b 3HAHWUN OMOJOTUU CO
3HAHMSIMU 110 MaTE€MaTUKe, reorpaguu, TEXHOJOTUH, TPEIMETOB TYMAaHUTAPHOTO
IIMKJIa, Pa3JTMYHBIMU BUJIAMU UCKYCCTBA;

BIaAeTh  npuéMaMu  paboThl ¢  OWoJOTMYeCKOW  MHGPOpPMAIIUEH:
dhopMyIMpOBaTH OCHOBAHMS JIJI U3BJICUCHUS M 00001IeHUS HHGOPMAITUN U3 IBYX
MCTOYHHUKOB, NPEOOPa30BbIBaTh MH(MOPMALMIO U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTyIo;

CO3/1aBaTh IMHUCHbMEHHbIE M YCTHBIE COOOIICHMS, HCIOJIb3YS MOHATHIHBIN
anmapaT U3y4yaeMoro pasjena OHMoJOruH.

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS MPOTrpaMMbl MO OHOJIOTMH K KOHILY
oOyueHus ¢ 7 knacce:.

XapaKTEepU30BaTh MPUHLMIBI  KIaCCU(PUKALMK  PACTEHUH, OCHOBHBIC
CUCTEMATUYECKUE TPYyNIbl pacTeHUud (BOJOPOCIM, MXH, IUIAyHbI, XBOIIMH,
NAITOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE WM LIBETKOBBIE);

NPUBOAUTH MPUMEPHI BKIIaga poccuiickux (B Tom unciie H. U. BaBunos, W.
B. Muuypun) u 3apyoexnsix (B Tom uuciie K. Jlunneit, JI. Tlactep) yuéHbix B
pa3BUTHE HAYK O PaCTEHUSX, Tpudax, JIUIIaitHIKaX, OaKTEePUAX;

OPUMEHATH OMOJOTMYECKHE TEPMHMHBI M MOHSATHS (B TOM 4HCIe: OOTaHUKa,
9KOJIOTUS PACTEHUM, MUKOJIOTHsI, OAKTEpUOJIOTHS, CUCTEMAaTHKa, LIapCTBO, OTAEI,
KJIacC, CEMENCTBO, poJ, BUJ, >XU3HEHHas (opma pacTeHui, cpena oOWUTaHUS,



pacTUTEIbHOE COOOIIECTBO, BBICIINE PACTEHUS, HHU3IIME PACTEHUS, CIOPOBBIC
pacTeHusi, CCMEHHbIE PaCTEHUs, BOJOPOCIH, MXH, IJIayHbl, XBOILIH, TAaIOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHbIE, OakTepuu, TpuObI, JUIIANHUKA) B
COOTBETCTBMH C IIOCTABIECHHOM 3a7]a4eiil U B KOHTEKCTE;

pasnuyaTh U ONUCHIBATH KUBbIE U TepOAPHBIE FK3EMIUIIPBI PACTEHUH, YaCTH
pacTeHUid TIO0 H300paKEHUsIM, CXeMaM, MOJCNAM, MYyJishKaM, pelbeQHBIM
TabnumaMm, TpUOBI MO HW300pAKECHUSIM, CXeMaM, MyJisDKaM, OakTepuu 110
HN300paKEHUSM;

BBISIBIIATH IIPU3HAKU KJIACCOB IOKPBITOCEMEHHBIX MJIM IIBETKOBBIX, CEMEWCTB
JBYAOJBHBIX U OHOJOJIBHBIX PACTEHU;

ONpPENENATh CUCTEMATUYECKOE TMOJIOKEHUE PACTUTEIBHOTO OpraHu3Ma (Ha
IpUMEpPE TOKPBHITOCEMEHHBIX, WM LBETKOBBIX) C TOMOUIBIO OINPEACIUTEIbHON
KApTOYKHU;

BBIMOJHATh MPAKTUUECKUE M JIabopaTOpHbIE pabdOThl IO CHCTEMAaTUKE
pacTeHuil, MUKOJIOTUH U MUKPOOMOJIOTHH, B TOM YHCIIE€ pabOThl ¢ MUKPOCKOIIOM C
NOCTOSHHBIMUA  ((PUKCHUPOBAaHHBIMH) H  BPEMEHHBIMU  MHKpOIpErapaTamu,
UCCJIEIOBATENbCKUE PAOOThI C MCHOJIb30BAaHUEM MPUOOPOB U HMHCTPYMEHTOB
udpoBoit TabopaTopuu;

BBIACIIATh CYIIECTBEHHBIE IIPU3HAKKM CTPOCHHMSI M IKU3ZHEIEATEIBHOCTH
pacTeHuii, OakTepuil, TpuOOB, JTUIIAHHUKOB,;

IPOBOJUTH ONKHCAHWE M CPaBHUBATb MEXKIY COOOW pacTeHus, TpHOBI,
JAVIIAiHUKYA, OaKTepuu M0 3aJaHHOMY IUIaHy, JejiaTh BBIBOABI Ha OCHOBE
CPAaBHEHUS;

ONMCHIBATH YCIIOKHEHUE OpraHU3allMM pAacTEHUH B XOAE 3BOJIIOLMH
PaCTUTEIBLHOTO MUpa HA 3eMJIE;

BBISIBJIAITH YEPThl MPUCIIOCOOJIEHHOCTH PAcTeHUl K cpeae oOuTaHus,
3Ha4YeHHE PKOJOTHUECKUX (aKTOPOB AJISi PACTEHUMH;

XapaKTepU30BaTh PACTUTENbHBIE COOOIECTBA, CE30HHBIE U MOCTYNATEIbHbIC
WU3MEHEHUS! PAaCTUTEIbHBIX COOOIIECTB, PACTUTEIBHOCTh (PACTUTENbHBINA MOKPOB)
MIPUPOJIHBIX 30H 3EMIIH;

NPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHMM W WX 3HAUYEHHE B KU3HU
YeJI0BEKa, NOHMMAaTh NPUYMHBI M 3HATh MEPBI OXPaHbl PACTUTEIBHOIO MHpa
3emiu;

pacKpbIBaTh poJib pacTeHUi, rpUOOB, JTUIIATHUKOB, OAKTepU B MPUPOIHBIX
coo01IecTBax, B XO35SUCTBEHHON ESATEIBHOCTH YEJIOBEKAa M €ro MOBCEIHEBHOM
KU3HH;

JEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEpaxX CBA3b 3HAHUW 1O OMOJIOTHH CO
3HaHUSAMU [0 MaTeMaThke, (u3uke, reorpaduu, TEXHOJIOTHH, JUTEpaTrype, U
TEXHOJIOTHH, ITPEAMETOB I'YMaHUTAPHOTO LIMKJIA, PAa3JMYHBIMA BUIAMH HUCKYCCTBA;



WCITOJIb30BAaTh METOJIbI OMOJIOTHH: TIPOBOJIUTH HAOIIOICHUS 32 PACTCHHSIMU,
OakTepusiMu, TpuOAMH, JIHITAWHUKAMHU, OIMUCHIBATH WX, CTABUTH TMPOCTEHIIIHEC
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

coOmoaTh MpaBwia OE30MAaCHOr0 TpyJaa Ipu padboTe ¢ Y4eOHBIM H
7ab0opaTOpHbIM  O00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKITUSIMU Ha YPOKE U BO BHEYPOUHOU JEATEITHLHOCTH;

BIAACTh MpuéMaMu padboThl ¢ WHpopMaiuen: (GpopMyIupoBaTh OCHOBAHUS
JUIS U3BJICYCHHMS W 000OIIeHHsS HHGOPMAIUU U3 HECKOJBKHUX HUCTOYHHKOB (2—3),
npeoOpa3oBbIBATh HH(OPMAITUIO U3 OJJHOM 3HAKOBON CUCTEMBIB IPYTYIO;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HWCIIOJb3Ys MOHSTUHHBIN
ammapar HM3yd4aeMoro pasfeia OWOJIOTHH, COMPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUN 00yHarOIIUXCsl.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOTpaMMbl MO OHOJIOTMH K KOHILY
oOyueHus ¢ 8 knacce:

XapaKTEPU30BaTh 300JI0THIO KaK OMOJIOTHUECKYIO HAYKYy, €€ pa3/eisl H CBSI3b
C IPYTUMH HayKaMH B TEXHUKOM;

XapaKTEPU30BaTh MPUHITUIILI KITACCH(UKAIINA KUBOTHBIX, BUJT KAK OCHOBHYIO
CUCTEMATUYECKYIO0 KaTEropui0, OCHOBHBIE CHCTEMATUYECKHE TPYMIbI KUBOTHBIX
(mpocTere, KUIIEUHOIOJIOCTHBIC, IIJIOCKUE, KPYTIJble MU KOJbYaThie YEPBH,
YJICHHUCTOHOTHE, MOJUTFOCKH, XOPIOBHIC);

NPUBOJUTH IPUMEPHI BKJIaAa poccuiickux (B ToM uucie A. O. KoBaneBckuii,
K. U. Ckpsabun) u 3apyOexknbix (B Tom uucie A. Jleenryk, XK. Kiosne, O.
['exkenb) yu€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI U TIOHSTHS (B TOM YHCIE: 300JI0THS,
DKOJIOTUSI KMBOTHBIX, 3TOJIOTHS, TAJCO300JIOTHS, CHCTEMAaTHKa, I[apCTBO, THII,
OTpsIZl, CEMEHCTBO, pOJ, BHUMI, >KMUBOTHAs KIETKa, J>XUBOTHAs TKaHb, OpraH
KUBOTHOTO, CHUCTEMbl OpPraHOB J>KUBOTHOTO, >XWBOTHBIM OpraHu3M, IUTaHUE,
JBIXaHWEe, POCT, Pa3BUTHE, KPOBOOOpAICHHE, BBIJCICHHE, OMOpa, JBIKCHUE,
pa3MHOXKEHHE, TIapTEHOTECHE3, pa3apaKUMOCTh, pediekc, OopraHbl UYYBCTB,
MOBEJICHUE, cpelaa OOWTaHWs, IPUPOJHOE COOOIIECTBO) B COOTBETCTBUHU C
MTOCTABJICHHOM 3a/1aueii 1 B KOHTEKCTE;

packphIBaTh 00IIME MPU3HAKK KUBOTHBIX, YPOBHH OPTaHHU3AIMN KUBOTHOTO
OpraHu3Ma: KJIETKHU, TKaH!, OPTaHbl, CHCTEMbI OPTAaHOB, OPTaHU3M;

CpPaBHUBATH KUBOTHBIC TKAaHU M OPTAHBI )KUBOTHBIX MEXTY COOOM;

OIMMCHIBATh CTPOCHHUE M )KM3HEACATEITLHOCTD )KUBOTHOTO OpPTaHU3Ma: OToOpy H
JBIDKEHWE, TUTAHUE U TTUIICBAPECHUE, IIXaHUE U TPAHCTIOPT BEIIECTB, BHIICIICHUE,
PETYISIUIO U TTIOBEJIEHUE, POCT, PA3MHOKEHUE U PA3BUTHE;



XapaKTepU30BaTh MPOLECCHl KUZHEICATENHOCTH JKMBOTHBIX H3y4aeMbIX
CHUCTEeMAaTUYECKUX TPYII: JIBWKEHHE, MUTAHUE, JbIXaHHWE, TPAHCIOPT BEIECTB,
BBIICJICHHE, PETYIISILUIO, TOBEAEHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISIBJIAITH ~ NPUYUHHO-CIICJICTBEHHBIE  CBA3M  MEXKIY  CTPOCHHEM,
KU3BHENIEATEIbHOCTBI0O M Cpelod  OOMTaHMsI ~ JKMBOTHBIX  H3Y4aeMbIX
CHUCTEMaTUYECKUX TPYIII;

pa3nnyaTh M OMHCHIBATH >KMBOTHBIX H3yYaE€MbIX CHUCTEMATUYECKUX TPy,
OTIIeJIbHBIE OpraHbl M CHUCTEMbl OpPraHoOB IO CXE€MaM, MOJIEIsIM, MyJisbKam,
penbedHbIM TabauIaM, TPOCTEUITUX — IO U300PAKEHUSIM;

BBISBJISITH TMPU3HAKM KJIACCOB WIEHHCTOHOTMX U XOPIOBBIX, OTpPSI0B
HACEKOMBIX M MJICKOTIHTAIOIINX;

BBINIOJIHATh TPAKTHUYECKUE U J1a00paTopHble padoOThl N0 MOpP(OJIOrUH,
aHaTOMUM, (PU3MOJOTUM M TOBEACHUIO XUBOTHBIX, B TOM YHCJIE pabOThl C
MHUKPOCKOIIOM €  TOCTOSHHBIMM  ((PUKCUPOBAHHBIMM) M  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATEIbCKUE padOThl C UCIOJIb30BaHUEM PHUOOPOB U
WHCTPYMEHTOB LIM(PPOBOIL J1abopaTopuu;

CpaBHMBATh  TPEACTaBUTENCH  OTACITBHBIX  CHCTEMAaTHYECKHX  TPYII
KUBOTHBIX U JI€JIaTh BHIBOJbI HA OCHOBE CPABHEHUS;

KJIACCU(UIIMPOBATH )KMBOTHBIX HA OCHOBAaHUM OCOOCHHOCTEH CTPOCHUS;

ONKCHIBATh YCIOXHEHHE OpPraHW3alliil >KMBOTHBIX B XOJ€ HBOJIOIHU
KUBOTHOT'O MHpa Ha 3eMJIE;

BBISIBJISITH 4EPThl TMPUCHOCOOJEHHOCTH MHUBOTHBIX K cpene OOUTaHus,
3HAaYEHHUE FKOJIOTMUECKUX (PaKTOPOB IJIsl )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOUIECTBaX, ILENU
MTUTAHUS;

yCTaHABIMBAaTh B3aWMOCBSI3M JKUBOTHBIX C  pPAacTEHUsIMH, Tpubamu,
JUIIAWHUKAMU U OaKTePUSIMU B TIPUPOTHBIX COOOIIECTBAX;

XapaKTepu30BaTh  KMBOTHBIX  MPHUPOJHBIX 30H  3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PaCIpOCTPAHEHHUS )KUBOTHBIX IO TIAHETE;

PacKpbIBaTh POJIb JKUBOTHBIX B MPUPOIHBIX COOOIIECTBAX;

packpbiBaTh pPOJb JOMAIIHUX W HEMPOAYKTUBHBIX JKHUBOTHBIX B JKU3HH
YeJIOBEKa, POJIb MPOMBICIOBBIX JKUBOTHBIX B XO3SHCTBEHHOW JESITENHLHOCTU
YeJIOBEKa U €ro MOBCEIHEBHOM )KU3HH, OOBICHATH 3HAUECHUE )KMUBOTHBIX B IMIPUPOJIE
Y )KM3HH YEJIOBEKa,

UMETH MPEACTABICHUE O MEPOPHUIATHSIX TI0 OXpaHe )KUBOTHOTO MUPA 3eMIIH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMEpax CBSA3b 3HAHUN MO OUOJIOTHH CO
3HAaHUSAMHU [0 MaTeMaTuke, (PU3uKe, XMMUHU, Teorpaduu, TEXHOJIOTUH, MTPEIMETOB
TYMaHUTapPHOTO IIUKJIOB, Pa3IMYHBIMUA BUJAMU UCKYCCTBA;



UCITOJIb30BAaTh METOJbI OMOJIOTUU: TIPOBOJIUTH HAOIOJAEHUS 32 KUBOTHBIMH,
ONMHCHIBATh JKUBOTHBIX, UX OPTraHbl M CHUCTEMBl OPTaHOB; CTaBUTh MPOCTEHIIIHE
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

coOmoaTh TMpaBmwia O€30MacHOro0 TpyJaa npu paboTre ¢ y4eOHBIM U
7ab0opaTOpHbIM  O00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKITUSMU Ha YPOKE U BO BHEYPOUHOU IEATEITHHOCTH;

BIAACTh MpuéMaMu padboThl ¢ WHpopMaiuen: (GpopMyIupoBaTh OCHOBAHUS
JUIS. M3BJICUCHHUS M 00001IeHusT nHQOpMaIllUU U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
npeo0pa3oBbIBaTh HH(OPMAITUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCbMEHHBICE M YCTHBIE COOOIICHUS, HCIOIb3YS TMOHSTUHHBIN
anmapar HM3y4aeMoro pasjena OHOJIOTHMH, CONPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUN 00yHarOIIUXCsl.

[IpeameTHbIe pE3yNbTaThl OCBOEHUS MPOTPaMMBbI 1O OHOJIOTMH K KOHILY
oOyuenus ¢ 9 knacce:

XapaKTepu30BaTh HAYKHM O UEJOBEKE (AHTPOIOJIOTHIO, aHATOMHIO,
(bU3HOJIOTHIO, METUIINHY, TUTHEHY, YKOJIOTHIO YEJIOBEKa, ICUXOJIOTHIO) M UX CBSI3H
C IPYTUMH HayKaMH B TEXHUKOW;

OOBSCHATH TMOJIOKEHUE YEJOBEKa B CHUCTEME OPraHMYeCKOro MHpa, €ro
MPOUCXOXKJICHUE, OTJIMYWS YEJOBEKa OT JKUBOTHBIX, MPHUCIOCOOJICHHOCTh K
Pa3TUYHBIM JKOJOTHISCKUM (pakTOpaM (YEeIOBEUECKHE Pachl U aJalTUBHBIC THIIBI
J0JIeM ), pOACTBO YEIOBEUECKUX Pac;

MPUBOJUTH MPUMEPHI BKIaga poccuiickux (B Tom uncie M. M. Ceuenos, U.
I1. ITaBnoB, 1. 1. MeunukoB, A. A. Yxromckuii, I1. K. AnHoxun) u 3apy0exHbIX (B
toM uuciae Y. ['apseil, K. bepnap, JI. Ilactep, Y. lapBuH) y4€HBIX B pa3BUTHE
MIPEICTABIICHUA O MPOUCXOXKIACHUM, CTPOCHHH, KU3HEICATCILHOCTH, TTOBEICHUH,
HKOJIOTUU YEJIOBEKa,

MPUMEHSTh OMOJIOTHUECKUE TEPMHUHBI U MOHSATHS (B TOM YHUCJIE: ITUTOJIOTHSI,
THCTOJIOTHS, aHATOMUS YeJIOBEKa, (PU3NOIOTHS YeIOBEeKa, TUTHEHA, aHTPOIIOJIOTHS,
DKOJIOTHS YesIOBeKa, KJIeTKa, TKaHb, OPTaH, CUCTEMa OpraHOB, MUTAHUE, JbIXaHUE,
KpoBOOOpaiiieHue, OOMEH BEHIECTB M MpPEBpallicHUE OHHEPruH, JBUKEHUE,
BBIICTICHUE, POCT, pa3BUTHE, TIOBEIECHUE, pPAa3MHOKEHHUE, Pa3ApaKUMOCTh,
peryJsIus, TOMEOCTa3, BHYTPEHHSS Cpela, HUMMYHHUTET) B COOTBETCTBHHM C
MMOCTABJICHHOM 3a/1aueil ¥ B KOHTEKCTE;

MPOBOJUTH ONMHCAHHME MO BHEIIHEMY BUAY (M300pa)K€HUIO), CXeMaM OOIIUX
NPU3HAKOB OpTraHW3Ma 4YeJIOBEKa, YPOBHEHW €ro OpraHu3alliy: KJIETKH, TKaHH,
OpraHbl, CHCTEMbI OPTAaHOB, OPTaHU3M;

CpaBHUBATh KIETKH pAa3HBIX TKAHEW, TPYII TKaHEH, OpPraHbl, CUCTEMBI
OpPraHOB YEJIOBEKa; MPOLECCHl KU3HEAEATEIbHOCTH OpraHu3Ma YeloBeKa, J1eaTh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,



paznuyaTh OHOJIOTMYECKH AaKTHUBHBIE BellecTBa (BUTaMHHBI, (EPMEHTHI,
TOPMOHBI), BBIABIATH MX pOJIb B Ipolecce oOMeHa BEIIECTB U TMpEBpallleHUs
DHEPTUU;

XapaKTepu3oBaTh  OWOJOTMYECKHME  TPOLECChl: OOMEH  BEHIeCTB |
MpEeBpallleHUe SHEPIUM, IMUTAHUE, IbIXaHUE, BBIIEJICHUE, TPAHCIOPT BEIIECTB,
JIBIDKEHUE, POCT, peryisius QyHKIUNA, WMMYHUTET, IOBEICHUE, DPa3BHUTHE,
pPa3MHOKEHHE YETIOBEKa,;

BBISIBJISAITb [TPUYMHHO-CJICICTBEHHBIE CBA3UM MEXKIY CTPOCHUEM KJIIETOK,
OpraHoB, CHCTEM OpPraHOB OpraHM3Ma 4YeJlOBeKa W HX (QYHKIUSAMHU, MEXKITY
CTPOEHHMEM, KHU3HEACSITEIbHOCTBIO U CPEION OOMTaHUS YEIIOBEKA;

NPUMEHATH OMOJIOTUYECKUE MOJIENHN IS BBISIBIICHUSI OCOOCHHOCTEH CTPOCHHUS
1 (YHKIIMOHUPOBAHUS OPTAaHOB M CHCTEM OPTaHOB YEJIOBEKA,;

OOBSCHATh HEUPOTYMOPAJIBHYIO PETYJISIUIO MPOIECCOB KU3HEAEATEILHOCTH
OpraHu3Ma 4YeJIOBeKa;

XapaKTepu30BaTh M CpPaBHUBATh O€3yCIOBHBIE M YCIOBHBIE pe(]IiIeKchl,
HACJICICTBEHHbIE M HEHACIEACTBEHHBIE MPOTPaMMbI TMOBEACHHS, OCOOEHHOCTU
BBICIIIC HEPBHOM JEATEILHOCTH 4YEJIOBEKa, BHUJbI TOTPEOHOCTEW, MMaMSITH,
MBIIUICHUS, PEYU, TEMIIEPAMEHTOB, SMOIIUN, CHA, CTPYKTYPY (GYHKIHOHAIBHBIX
CUCTEM OpraHu3Ma, HaIPaBJICHHBIX Ha JTOCTHXKEHUE MOJIE3HBIX
MPUCTIOCOOUTENBHBIX PE3YIbTATOB;

pazivyath HacJCACTBEHHbIE U  HEHACJEICTBEHHbIE (MH(MEKIMOHHBIE,
HenH(DEeKIMOHHbIe) 3a00JeBaHUsI  YEIOBEKa, OOBIACHITH 3HAYEHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHUN YEITOBEKA,;

BBITIOJIHATh TMPAaKTHUYECKUE U J1abopaTtopHbie paboThl 1O MOpPGOJIOTHH,
aHaTOMUH, (U3HOJOTHH M TIOBEJCHHIO YEJIOBEKa, B TOM 4YHCJIE pabOTHl C
MHUKPOCKOIIOM  C  TOCTOSHHBIMH  ((PUKCHPOBAaHHBIMHM) W  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATEILCKIE PA0OTHl C UCTOIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB 1TU(poBOit TabopaTtopuw;

pelaTh Ka4eCTBEHHbIE M KOJIMYECTBEHHBIC 3a/1ay, MCIOJb3Ysl OCHOBHBIC
MOKa3aTeNH 3I0POBbSl YEJOBEKA, MPOBOIUTH PACUETHI U OLIEHUBATH MOTYYCHHBIC
3HAYCHHS,

apryMEHTUPOBATh OCHOBHBIC MPUHIIUITBI 3JJ0POBOTO 00pasza *KU3HU, METOIbI
3allATBl M YKPEIUIGHUS 370pPOBbS UEJNIOBEKa: COATaHCHPOBAHHOE MHUTAHUE,
COOJTIIOJIEHNE TPABWI JMYHOW THTHUCHBI, 3aHATHS (U3KYJIBTYPOH M CIIOPTOM,
paloHanbHas OpraHu3alus Tpyda W TOJHOLEHHOTO OTAbIXa, MO3UTHBHOE
HIMOLIMOHAIBHO-TICUXUYECKOE COCTOSTHHE;

WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHS IS COOJIFOICHHS
300pOBOro  o0pa3a KH3HU, COaJaHCUPOBAHHOTO MHTaHUA, (PU3MUECKON



aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, I WCKIIOUYCHHS] BPEIHBIX MPUBHIYCK,
3aBUCUMOCTEH;

BIAJCTh TNpUEMaMU OKa3aHWS TIEPBOM TIOMOIIM YEJIOBEKY IIPU TIOTEpe
CO3HAHUS, COJHEYHOM M  TEIUIOBOM  yAape, OTpaBJICHUU, YTOILICHUH,
KpPOBOTEUEHHUH, TpaBMax MSTKUX TKAaHEW, KOCTEeH CKejleTa, OpPraHoB 4YYBCTB,
0’KOTaX U OTMOPOKCHHUSIX;

JEMOHCTPUPOBATH Ha KOHKPETHBIX MIPUMEPAX CBS3h 3HAHWM HAYK O YEIIOBEKE
CO 3HAaHUSAMM TPEIMETOB €CTECTBEHHO-HAYYHOIO0 M TYMaHUTApHOTO IUKJIOB,
pa3IMYHBIX  BUJOB  MCKYCCTBA,  TEXHOJIOTMM, OCHOB  0€30MacHOCTU
KU3BHENIEATEIbHOCTH, PU3NYECKON KYJIbTYpHI;

UCIIOJB30BaTh METOABl OMONOrMU: HAOM0AaTh, WU3MEPATh, OIUCHIBATH
OpraHU3M 4YeJIOBeKa W TIPOIECCHl €ro JKU3HEACITCIBHOCTH, IPOBOJHTH
MIPOCTEUIITNE UCCIICIOBAHUS OPTaHU3Ma YeJIOBEKa U OOBSICHATH UX PE3YIbTaThl;

coONI0/IaTh MpaBujia 0OE€30MacHOTO TpyJa Mpu padbore ¢ Yy4eOHBIM H
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSMU Ha YPOKE U BO BHEYPOUHOU JEATCITHLHOCTH,

BJIAJETh NpUE€MaMH padoOThl ¢ MHPOpMauuen: (popMyIupoBaTh OCHOBAHHUS
JUTSL U3BJICUCHUSI U 00001IeHus MH(OpPMAIIUU U3 HECKOJIbKUX (4—5) UCTOYHUKOB;
npeo0pa3oBbIBaTh HHMOPMAITUIO U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCHMEHHBIC M YCTHBIE COOOIIEHUS, HWCITONB3YS TOHATUHHBIN
anmapar HM3y4YeHHOTO pasfeia OWOJOTHH, COMPOBOXKIATh  BBICTYIUICHHE
npe3eHTaIel ¢ y4€ToM 0COOCHHOCTEH ayIUTOPUH 00yJarOIIHXCS.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIIACC
KoJsnyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne ni/m KoHnTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI
. bubnuorexa [{OK
1 brostorii — iayka o HBOi mpupoze 4 0 https://m.eds00.ru/7f413368
. bubnnorexa [{OK
2 MeTORET H3yHeHH AKHUBOI MPHPOLI 4 0 https://m.eds00.ru/7f413368
. bubmuoreka [IOK
3 Opranu3mMbl — TeJa KUBOU MPUPOLBI 10 1 https://m.edsoo.ru/7f413368
bubmuoreka [IOK
4 Opranu3Me! ¥ cpeAa OOHTaHHA 0 05 https://m.edso0.ru/7f413368
bubmuoreka [IOK
> Tpuponusie cooduiectsa 6 1 https://m.edso00.ru/7f413368
bubnmorexa LIOK
K :
6 1pas IpHpOAa 1 HENoBeK 3 05 https://m.edso00.ru/7f413368
bubmmoteka IIOK
7 P 1
C3CPBHOC BpeMi 0 https://m.edso00.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI
. bubnuorexa [JOK
L Pactutenbibiit opraism 8 05 https://m.eds00.ru/7f4148d0
5 Crpoenne u MHOTOOOpasue 11 1 bubnuoreka [IOK
ITOKPBITOCEMEHHBIX PACTEHUN https://m.edso0o.ru/7f4148d0
3 KuznenesTebHOCTh PACTUTEIBHOTO 14 15 bubnuoreka [IOK
opranusma ' https://m.edsoo.ru/7f4148d0
bubmuoreka [IOK
4 Pesepetioe Bpes 1 0 https://m.edsoo.ru/7f4148d0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KJIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHnTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
. bubmuorexa [JOK
1 CucremaTuueckue rpymnisl pacTeHUun 19 1.5 https://m.edsoo.ru/7f416720
bubmuorexa [JOK
2 PazButue pactutenbHOro Mupa Ha 3emiie 2 0 https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
3 Pactenus B mpupoaHBIX COOOIIECTBAX 3 0.5 httos://m.edsoo.ru/7f416720
bubmuorexa [JOK
4 Pacterti i senonex 3 05 https://m.edso0.ru/7f416720
. bubmuorexa [JOK
5 ['pule1. JInmaiinuku. bakrepun 7 0.5 httos://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
. bubnuorexa [JOK
1 KHBOTHEI OprarusM 4 0 https://m.eds00.ru/7418886
5 CrtpoeHue U )KU3HEEATENbHOCTh OPraHu3Ma 12 15 bubnuoreka [IOK
YKMBOTHOTO ' https://m.edso00.ru/7f418886
3 OCHOBHBIC KaTETOPHH CHCTEMATHKH 1 0 bubmuoreka [{OK
JKMBOTHBIX https://m.edso0.ru/7f418886
4 OJIHOKJIETOYHBIE )KUBOTHBIE - MPOCTEUILINE 3 0 bubmorexa [JOK
A P https://m.edsoo.ru/7f418886
5 MHOroKJIETOUHbIE KUBOTHBIE. 5 0 bubnuorexa [IOK
KumeunononocTtHeie https://m.edso0.ru/7f418886
bu6mmoreka IIOK
6 ITnockue, Kpyrible, KOJIbYaThIE YEPBU 4 0 https://m.edsoo.ru/7f418886
bubnmorexa LIOK
! Hrenmcronorite 6 05 https://m.edso00.ru/7f418886
bubnmorexa LIOK
8 Monockn 2 0 https://m.edso0.ru/7f418886
bubnmorexa LIOK
d Xoprossie ! 0 https://m.edso0.ru/7f418886
bubnunoreka LIOK
4 :
10 Priber 05 https://m.edso00.ru/7f418886
but6mmorekxa [IOK
11 3eMHOBORHEE 3 05 https://m.edso00.ru/7f418886
12 [Tpecmbikaromuecs 3 0 bubmuorexa [IOK



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

https://m.edso0.ru/7f418886

13 Mruip: 4 05 ﬁﬁ?ﬁﬁ:&igjﬁfmssse

14 MinekonuTaromme ! 1 ]r?;lpij?;l:::;;gﬁ/sfﬂw%

15 Pa3Butue )xuBOTHOrO MUpa Ha 3emJie 4 0 ];;Ig?;l;f;;g 8/I§f413336

16 JKuBOTHBIE B IPUPOAHBIX COOOIIECTBAX 3 0.5 E;I;ij?lpllr?:;;gr?ﬁﬂlw%

17 JKUBOTHBIC 1 Y€II0BEK 3 0 ﬁggﬁﬁzfggigrouﬁfﬂw%

18 PesepsHOC Bpems 2 ! E;I;?S?E;T:;Zggﬁmmsse
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
pa3aeiioB M TeM KoHTpoJbHbIC
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmal paﬁoTbl
pecypchbl
1 YenoBek — 3 0 bubmuoteka [JOK
OnoconuaIbHbII BU https://m.edsoo.ru/7f41aa8c
5 CrpykTypa opraHuszma 3 0 bubmuorexa [IOK
YeJoBeKa https://m.edsoo.ru/7f41aa8c
Heliporymopanbshas bubnunoreka [JOK
3 8 0.5
perynsauus https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
4 Onopa 1 ABivkerHe > 0 https://m.edsoo.ru/7f41aa8c
BuyTpennss cpena bubmuoreka [JOK
5 4 0.5
opraHusma https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
0 Kposoobpamerine 4 0 https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
! Hlerxarme 4 0 https://m.edsoo.ru/7f41aa8c
3 [IuTanue u 6 05 bubmuoreka [JOK
MUIIEBApEHUE ' https://m.edsoo.ru/7f41aa8c
OOMeH BelecTB u bubmuoreka [JOK
9 4 0
MpEeBpaIllEHUE YHEPTUU https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
10 Koxa > 05 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
1 Beuenene 3 0 https://m.edsoo.ru/7f41aa8c
12 PazmuoOXeHUE M 5 05 bu6mmorexa [IOK
pa3BuTHE ' https://m.edsoo.ru/7f41aa8c
Opransl 4yBCTB U bu6nuorexa [IOK
13 5 0.5
CEHCOPHBIE CUCTEMBI https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
14 Hosepertte 1 nomxuka 6 05 https://m.edsoo.ru/7f41aa8c
YenoBek U OKpysKaromas bu6nuorexa [IOK
15 3 0
cpena https://m.edso0.ru/7f41aa8c
BIIEE KOJIMYECTB
OBl O ¢TBO 68 3.5

YACOB I10 ITPOTPAMME
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