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IHOSAICHUTEJIBHAS 3AIIUCKA

MEXTIPE/IMETHEIE CBA3H CCTCCTBCHHO-HAYYHBIX YUeOHBIX lTPEIMETOB Ha ypOBHE OCHOBHOIO 06mEro
oOpasoBanms,

[Iporpamma 1o $usnke paspaborana ¢ meisio OKa3aHHUs METONMYECKOH MoMOIH YUHTEIIO B
CO3Manuu pabovels mporpaMmMe! 1o y4e6HOMY npeaMery.,

B hopmMupoBarun CCTECTBEHHO-HAYYHO IPaMOTHOCTH W MHTEpeca K HayKe y o6ygarommxcs.
Wsyuenne ¢usuxu ma 0a3oBoM  yposme NpCAIoaraeT  oBJjajieHne CICYIOIUMHU
KOMICTCHTHOCTSIMH, XapaKTepH3YOLHM CCTCCTBCHHO-HAYYHYIO I'PAMOTHOCTb:
° Hay4YHO OOBSCHATE SBICHMUSL:
o OUCHHBATH M MMOHUMATh 0COOEHHOCTH Hay9HOTO HCCIIeI0BAHMS;
o MHTEPIPETHPOBATH JAHHBIE M HCIIONB30BATE Hay4HBIC 10KA3aTeNIbCTBA TS [I0JIyYCHHS BBIBOIOB.
Lemn n3yvenus (usukn Ha yposHe ocHOBHOO obmero o6pazosanmus onpenenens! B Konnenmun
lperiofaBanns y4yebHOTO lipenmera «@Dusuka» B 00pa3oBaTe/TbHBIX Opranmsanusax Poccuiickoit
@enepanum, PCATTH3YIOIMX  OCHOBHBIC o0ueo6pasoBarebHbIe TPOrpaMMEL,  yTBepKIEHHO
pemenuem Komreruu Munucrepersa npocsemenus Poccniickoit Denepanru (mpotokon or 3 nexabps
2019 r. Ne [TK-48r).
Hean usygenusn buzuku:

w NpHOOpeTeHNe UHTEepeca u CTPEMIICHHUS 00yUaIONIHXCS K HayqHOMY M3YYEHHIO IIPUPOLIHI,
Pa3BHTHE WX HHTEIIEKTYAIbHBIX 1 TBOPYECKHX CIOCOGHOCTEI!

o pasBuTHE mnpencrasieHuit o HAyqdHOM  METONE TIO3HAHWS w hopmupoBanme
HCCIICNOBATEILCKOTO OTHOIIEHHUS K OKPYXKaIOLINM SBIICHUSIM

o $bopmmpoBanue Hayunoro MHPOBO33PCHHS KaK pe3ysbTaTa U3YHCHUS OCHOB CTPOCHHMSI
MAaTepun 1 QyHIaMEeHTATBHBIX 3aKOHOR (bu3ukn;

o bopmupoanue HPEICTABICHUH O ponn (usuky rurs PasBHTHSI IPYTUX €CTECTBEHHEBIX

HAaYK, TEXHUKH H TEXHOJIOTHIA;
o Pa3BUTHE  IIDEACTABICHHE 0 BO3MOMNKHEIX cepax  Gymymeii NpodeccHoHaBHOY



® npnoﬁpeTeHHe 3HAHUH O AHCKPETHOM CTPOCHHUH BCHIECTBA, O MGX&HI/I‘-IGCKHX, TCILITOBBIX,
BHGKTPH‘IGCKPTX, MAarHuTHBIX H KBaHTOBBIX SIBJICHUSAX

o npHoOpeTeHre  ymenmit ONUCBIBATE W OOBICHATE busudeckue  sBueHms ¢
HCTIONB30BAHUEM IOy e HHBIX 3HaHMUI;

. OCBOCHHC METONOB pemICHHS IpoCTeHmiX PacuCTHBIX 3a/a4 C HCIOJB30BaHMEM
husHYeckux monereit, TBOPHECKHAX M TPAKTHKO-0PHEHTHPOBAHHBIX 3ajay;

@ Pa3BUTHE yMeHMIT HAGTIONATE IPHPOIHbIE SBTEHIs 1 BBIOJIHATE OTIBITEI, JIAGOPATOPHEIE

. OCBOCHHWE NpPHEMOB paboTel ¢ uH(OpmManuent (usHueckoro CONCPXKaHHUS, BKIIOYast
HHQOpMaLHIO o COBPEMEHHBIX  JOCTHIKCHHSIX busuky, awmanuz u KPHTHYECKOE OleHHBanHe
HHpOpMAaLHH;

o 3HAKOMCTBO co cepamu mpodeccruonansHofi JCATENIBHOCTH, CBSI3AaHHBIMH C usnkoii, u
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHLIMMI Ha NOCTHIKCHUAX DU3NYeCKOil HAYKH.,

Ha w3ygenne busukn (6a30Bbrit YPOBEHB) Ha YPOBHE OCHOBHOIO obmero o6pazosanms
OTBOIMTCS 238 wacom: B 7 knacce — 68 vacos (2 waca B HEJET0), B 8 Kilacce — 68 49acoB (2 yaca B
Henenmo), B 9 kiacce — 102 waca (3 vaca B Henemo).

[Ipemnaraemsrii B iporpamMme mo usmke mnepevens mabopaTopHbIX PaGoT M OMEITOR HOCHT
PCKOMCHIATENbHBIN XapakTep, yauTen ACTACT BBIOOD IpOBeIeHHS 1abopaTOPHBIX PaboT M OMEITOR c
Y9€TOM UHJIMBHIyaTBHEIX ocoOeHHOoCTEi ofywarommxces, cnucka OKCTICPUMEHTAIILHBIX  3aaHHI,
TIPEAIAraéMbIX B paMKaX OCHOBHOTO FOCYIapCTBEHHOT0 9K3aMeHa 1o (usrke.

COJAEP)KAHUE OBYYEHMS]
7 KJIACC

Pasnesn 1. ®usnka u eé POJIb B IO3HAHMH OKPYIKAKOIIEro MHpa,

Ousnka — Hayka o Mprpoze. SBneHus mpuponsl. ®usmyeckue SABIICHUS! MeXaHHYeCKHe,
TCILIOBBIC, SIEKTPHYECKHE, MATHUTHEIE, CBCTOBELIE, 3BYKOBEIE,

Dusnueckre  BeaHUHHEL Hsmepenne  pusmuecinx BCMHYHH. @usnyeckue pUbOpEI,
Iorpemnocts H3MEpeHUH. Mexnynaponnas cierema CHAVHMIIL.

Kax ¢msuxa u npyrue CCTCCTBCHHBIC HAYKH M3YYaioT Tipupoxty. EcrecTBeHHO-Hayunbrii METO.
lI03HaHWs: HaOMIONEHWE, MOCTAHOBKA HAy4HOTO BOIMpOCa, BBIABHIKEHHE THTIOTE3, SKCHEPUMEHT 1o
MPOBEPKE  IMIIOTe3, OOBACHEHWE HAGIIONAEMOrO ABNeHUs. Onmcanne  (usmyeckux ABJIEHUH ¢
TTOMOIIBIO MOMEIIEH,

HAemoncmpayuu.
Mexanmaeckme, Tenossie, HICKTPUYCCKUE, MArHUTHBIC, CBETOBBIE SIBIICHMUS,
Pusiaeckue npu6OpE! u MpOLEypa IPAMBIX H3MEPEHHI AHATTOTOBBIM K LH(POBBIM IPHGOPOM.
Mabopamoprnie paboms: u ORbImMbI.
Onpenenenne uens: nenenns mram M3MEPHUTEILHOTO TIpHGopa.
Wsmepenue pacerosmuii.
Usmepenne 06néma JKHJIKOCTH U TBEPJIOTO TeJia.
Omnpenenerne PasMepoB MabIX Tel.
Wsmepenne TEMIIEPATYPBI MPH TTOMOIIH KHAKOCTHOO TCPMOMETDA K NaT4rKa TeMIeparyper.
Ilposenenne uccnenopanus mo [TPOBEPKE THIIOTE3bI: 1ATBHOCTD MOJETA apuka, MyIeHHOro
TOPH30HTANILHO, TeM GoJIble, Yem 6osbIIe BBICOTA ITyCKa.
Pasnen 2. Ileponauanbabie CBEICHHSI O CTPOCHHH BeNleCTRA.

CT]JOCHHC BCILIECTBA: aTOMEI H MOJICKYIIBI, UX pa3Mepel. O]'II:ITI:I, HOKa3bIBaIOIHAE HOUCKPETHOE
CTPOCHHE BEIIECTRA,
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HBuxenne  wactun BelectBa.  CBa3b  ckopocTu ABHIKCHHUS dYacTui TEMIIEPaTypoi.

Bpoyrosckoe ABIOKCHHE,  nuddysus.  Bianmmoneitctsie HaCTHI  BCINECTBA: NPHTSKEHHE |
OTTAJIIKHBAHHE,

aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM. Ocobennoctu arperaTHbIX COCTOSSHUN BOJIEL.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO IBHKEHS,

2 HaGmonenne mhdysun,

3. Habmoznenne ssnenmit, OOBSCHSIOMNXCA MPHTSHKEHIEM MM OTTaJKMBAHUEM YACTHIY
BEIECTRA.

JMabopamoprusie pasomu u ORbImMbI.

1. Ouenka jmamerpa atoma METOZOM PSIIOB (C HCITOIB30BAHHEM dororpadumit).

2. OneITE 10 HaOJTIOEHUIO TEIIOBOrO pacuIupeHus razos.

3. Ombrrst o 0GHapysernio neficraus CHIT MOJICKYISPHOTO TIPUTSKEHHMS,

Pasnen 3. Ismskenne n B3auMojaelcTBHe Te.
Mexannueckoe nemxkenue. PaBHOMepHOE HCPDABHOMEPHOE JBHIKEHHeE, Cxopocts. Cpenmsis
CKOPOCTE TIpH HepaBHOMEPHOM IBHXeHHH. Pacyét IYTH ¥ BDEMEHH IBHIKEHHUS.

Cuna xak XapaKTCePUCTHKA B3aUMOAEHCTBHS Ten., Crta YHPYTocTr u 3akoH ['yka. Usmepenwe
CHJIBI ¢ TIOMOMIBIO THHAMOMETpa. SIRjCHHe TATOTCHUS M CHNIa TsokecTH. CHia TEXECTH Ha APYTHX
iaHerax. Bec rtema. HesecomocTs, Crnoxenne  cuy, HAIIDABNICHHBIX 110  OAHOH  mpsMOi.
Pasrozeitcrsyiomas cin. Cuma Tpenust. TpeHue ckosbxenns u TpeHHe mokos. Tpenne B npupose u
TEXHHKE.

HAemoncmpayuu.

Habmopnenne mexannueckoro JABHIKEHUS Tea,

Wsmepenue ckopoctn NPSIMOTTHHERHOTO JIBHIKEHMUSI,
Habmonenne sisnenms HHEPIINY,

Habmonenue mamenenns CKOPOCTH IIpH B3aUMOICHCTBHY TelT.
CpaBHenue mace o B3aUMOJICHCTBHIO TelT,

; Crosxenwue cui, HAPaBJICHHEIX 110 OJHOM IPSIMOii,
Jabopamopnvie pabomvr u onvimy,,

DUk W~

L Onpenenenne CKOPOCTH pPaBHOMEPHOIO JBHIKEHHS (mapuka B XKHAKOCTH, MOJIEIH
SJICKTPUYECKOTO aBTOMOOHIIS U Tak Janee).

2, Onpenenenune CPCIIHEH CKOPOCTH CKONIBIKCHUS Opycka win mapuka o HAaKJIOHHO
TUTOCKOCTH.

3 Onpenenenve mmotaocTH TBEPJIOTO Tea.

4. OnpiTel, ACMOHCTPHPYIOIIHE 3aBUCHMOCTE pactsokenns  (nedopmarn) IIPYXKUHBI OT

IIPHITOKEHHON CHITBI,

5. OmbrTr, ACMOHCTPHUPYIOUINE 3a8BHCHMOCTD CHIIE] TPCHHUST CKOMBXEHMS OT Beca Teja u
XapaKTepa CONPHKACAIOMMXCS TOBEPXHOCTEH,

Pasnen 4. lapienne TBEPABIX TeJl, KHAKOCTEH 1 rasos.

Hasnenne. Crioco6er YMCHBIICHHUS M YBEIHYCHHS JaBiTCHHUS. HaBnenue rasa, 3aBHCHMOCTE
AQBIICHUS Tasa OT 06bEMa, Temneparypsr. Ilepenaya nasnenug TBEPIEIMH TEJAMH, SKHUIAKOCTAMH 1
razamu. 3akon ITackans. [THeBmMaTHueckye MAUIHHEL 3aBHCHMOCTD [aBJIeHHs KHAKOCTH OT TIIyOHHEI
I'mapocratiaeckuit mapanokce. Coobmarommecs cocynsl. I'mnpasmiaeckue mexanusme,



Armochepa 3emmu atT™MochepHoe naBeHe, lpuunner cymecrosanng BO3YLTHOM 000109KH
3emin.  Omnpir Toppuyesmy. Hsmepenne aTMOC(EPHOTO JaBJIeHHS, 3aBHCHMOCTE arMoc(hepHOro
AABIICHHS OT BBICOTBI HaJl YPOBHEM Mopst. [Tpubopsr s H3MCpeHHst aTMOCHEPHOTO JaReHuS,

Hettctre xunkoctn u 33 Ha MOTpyXEHHOE B HUX TeJo. Brrrankusaromas (apxumesoBa) cua.
3axon Apxumesa. [lnasanue Tel1. Bosmyxonnasaune.,

Hemoncmpayuu.

1. 3aBUCHMOCTE aBiieHus rasa o TEMIIEpaTypsl,

2, Ilepenaua nasnenns KUIKOCTBIO U Ta30M,

3. Coobmaromuecs COCYIBI,

4, ['unpaBmuueckwit npecc.

3. [IposiBnenne neiterrus atMoc(hepHOro nasienmus.

6. 3aBHCUMOCTE BBITAJTKABAIOIIEH CHITBI OT 06BEMA NOTPYXEHHON YacTH TeNma M MIOTHOCTH
JKUIKOCTH,

T Pasencrro BBITA/IKHBAIOMICH CUITBI BECY BBITECHEHHOM JKUIKOCTH,

8. Yenoewe mmaBamms e IUIABaHUE MIIH  NOTPY)KEHHE Ten B 3aBHCHUMOCTH OT

COOTHOIICHHS TIIOTHOCTEH TENA U HKHIKOCTH,
Jlabopamopnsie pabomet u onvimor.

1 Hccnenosanne 3asmcmvocty BECa T¢Ia B BOAE OT 00BEMA NOTPYXEHHOR B KHIKOCTH
4JacCTH Teja.

2 Onpenenenne BRITAIKMBAIOMIEH CHJIBI, JeHCTBYIOmEH Ha T€JI0, TOrpy:xEHHOE B
KUJIKOCT.

3. IIpoBepka mesasucumoctn BBRITAIIKMBAIOIIEH CHIIBI, ACHCTBYIOMIEH Ha Teno B KHIKOCTH,
OT MAcCCHI TeJia,

4, Onbrtsl, ACMOHCTPUPYIOIUE 3aBHCUMOCTE BBITAITKABAIOIIEN CHIIBI, JAEHCTBYIOIEH Ha
TEIO B XKMJKOCTH, OT 00BEMa TMOrpyKEHHOM B XKHIAKOCTB YaCTH Tejia i oT TUIOTHOCTH KHIKOCTH,

5 Koncrpyuposanue apeOMETpa WM  KOHCTPYHPOBAHHE JIOAKH K OllpenesicHne  eé
Tpy30nI0OBEMHOCTH,

Pasaen 5. Pa6ora u mommocrs. IHeprus.

Mexanmueckas paGora. MomHocTs.

IIpocTteie Mexanu3Mmer: perdar, GJI0K, HAKIOHHAS TIIOCKOCTE. lIpaBuno paBrOBecHs peIvara,
IIpuvenenue npasma PaBHOBECHS peryara k 610Ky, «3050T0E paBuyio» mexanuku. KITJT mpocreix
MeXaHu3MoB. [Ipocteiec Mexann3Me B OBITY W TexHUKe,

Mexannyeckas sueprus. Knuernueckas i HOTCHIMATbHas sHeprus., [Ipespamenue omHOro BUJIA
MEXaHHYECKOH SHEPTHH B APYToif. 3aKkon COXPaHECHHSI 9HEPIUH B MEXAHHKe.,

Hemoncmpayuu.

1; lprmeps! ipocteix Mexanmsmop,

JMabopamoprsie padomu: u onbimol,

1. Onpenenenrte  pa6oTer  cupr TPCHUS  TIDH  paBHOMEPHOM JIBHKEHHH Teja o
TOPHU30HTAIbHON IIOBEPXHOCTH.,

2 Hccnenosanue yenosuis PaBHOBECHS phluara,

: Wsmepenne KITJT nakmonnoi; TIOCKOCTH.,

4, Wsyuenne 3akona coxpanenns MEXaHHYCCKON SHEPTUH.

8 KJIACC

Pasneu 6. Tennoseie aBiaeHns.
OcHOBHBIE TOTOKEHMS MOJICKYISIPHO--KHHETHYECKOH TCOpPHHU CTpoeHHs BemecTBa. Macca u

PasMEPEl  aTOMOB M momekyu, OusIter,  moxreepxnaromme OCHOBHBIC  [OJIOKEHHS
MOJEKYISIPHO-KHHETHIECKOH TeopyH.



H CxKartwue,

Temmeparypa. Casasp TCMIIEPATYPBI CO CKOPOCTBIO TEMIOBOIO JIBHIKEHIUS 4acTui. Bryrpenusas
sHeprus. Croco6bl n3MeHeHus BHYTPCHHEH SHEpruu: Teronepesaya u CoBepIeHne paboTel. Bup
TCILIONIEPENIAYM: TETIONPOBOIHOCT, KOHBEKIIHS, H3JIyYeHHe,

Komwaecteo temmorer,  Viensmas TeMIOEMKOCT  BemecTBa. TemmoobMen u TEIJIOBOE
PAaBHOBCCHE. VpaBHEHHe TemIoBoro Garamca, IInaBnerwe w orepueBanme KPUCTAJLTUYECKUX
BEIIECTB. VY JIEIbHAS TEMNOTa MJIABICHMS. [lapoo6pasosanue n KoHneuncanus. Menapenne. Kunenue,

YiensHas Ttemnora napoobpa3oBaHus. 3aBHCHMOCTE TCMIICPATYPBI  KHIICHHSI OT aTMOC(EpHOro
JIaBJICHHUS,

Bnaxxsocts Bosayxa.
OHEprus ToIMBa. Y ie/bHAas TemioTa CrOpaHHus,

IIpuHimne: paboTer Temmosbix Asurarened KIII{ Termnosoro msurates, TemntoBete nBUraremm u
3alliMTa OKPYKAIOIEH CpeIpl.

3aKoH coxpaHenus u TPCBPAILICHHS SHEPTHH B TEMIOBBIX IPOLECCAX.

Hemoncmpayuu.

i HaGmonerue 6poynoBckoro nsmkenyis.

2; Habnronenne muddysun.

3. Habmonenwe serennit cMavnsanmg u KalMUISIPHEIX SIBJICHHIA,
- Habmonenne terosoro PacUIupenus e,

& Wsmenenwe naBnenus rasa TIPA M3MCHCHUM 00BEMA U HATPEBAHHH HITH OXJIaXICHUH.
6. IIpaBuita usmepenus TEMIIEPATYPEI.

7 Buner TenIonepeaayn.

8. Oxnaxnenne npu COBEPIICHUH PaboTEL

9. Harpesauue npn COBCPLICHUH pabOThI BHEUTHUMH CHIIAMY,

10.  Cpasrenwue remnoémxocreii Pa3JIHYHEIX BEIIECTR.

11.  Habmonenne xumenns,

12. HaGmonenne nocrosaersa TEMTIEPATYPEI [TPH TUIABJICHUH.

13, Monenu rennosbrx JIBHTATEICH.

abopamopusie pabomur u onvime..

1. OrbiTe 110 0GHAPYXeHMIO NeHcTBHS CHII MOJIEKYTISIPHOTO IIPUTSIKSHUS,

2 OrbITE 110 BEIpammBanmio KPHCTAJIIIOB NTOBAPEHHOM CONM WK caxapa,

3. OnerTer 110 HAGMIONEHNMIO TCILIOBOTO PAaCUINPEHHUS TA30B, WUAKOCTEH 1 TBEPIBIX TEIL.

4. Onpenenenne nasnenms BO3/Tyxa B Oaiione mimpua.

3; OnbITEI, JACMOHCTPHDYIOIIHE 3aBHCHMOCTh  JIABJICHUS BO3ZlyXa OT ero o0béMa u
HAarpeBaHMs UITH OXJIAXKIEHHSL,

6. IlpoBepka rumotessr mmmeitno 3ABHCHMOCTH  JUIMHBI  CTONIGHKA J KHIKOCTH B
TEPMOMETPHYECKOI TPyOKeE OT TEMITEPATYPEI,

7. Habmonenne n3menenns BHYTPCHHEH JHEPruM Tena B PE3yJbTaTe TEMIONepenaun u
pPaboTHI BHEITHUX CHIL,

8. HccrenoBanme snenms TETI000MEHA IPH CMEIIHBAHIH XOJIOMHOM ¥ ropsiyeif Boml.

9, Ornpenenenne kommuecTna TCIIOTEL, TOTyYeHHOTO BOJOH MpH TETI000MEHE ¢ HarpeTsM
METAJTAYECKHM LIMTHHIPOM.

10. Onpenenenne ynenproil TCINIOEMKOCTH BEIeCTBA.

11. Hccnenosanue Tponecca ucrapenus.
12, Onpenenenue OTHOCHTEITbHOH BIIAKHOCTH BO3/1yXa.



13, Onpenernenne yrenproi TEIUTOTHI TUIABJICHHUS JIbJIA.
Paznen 7. nexrpuueckne u MarHuTHbIC SABJICHMSI,

Onextpusaums tern. [[pa POZia SIeKTpHUYeCKHX 3apsmoB. BsammojeiicTaie 3apSHKEHHBIX TeJl.
3axon Kynowa (3aBHcHMOCTD cHutEI B3AHMOJICHCTBHS 3apsOKCHHBIX TEN OT BEIHUMHE 3apsiIoB |
PACCTOSHUS MEXKITY TETaMH).

DneKkTpryeckoe moje. Hanpsbkénnocts JekTputeckoro mons. IlpuHumn  cymeprosummn
HICKTPUHCCKHX TONEH (Ha Ka9eCTBEHHOM ypoBHe),

Hocutenn snexrpruecknx 3apsZIoB. DJIEMEHTAPHBIN JNIeKTPHYECKUi 3apsin. CtpoeHue aroma.
IpoBommukn 1 onexTpuky. 3akon COXPAHEHUS JIEKTPUIECKOTO 3apsizia.

Onextpuyeckuit Tok. Yesous CYIECTBOBAHUS INEKTPHIECKOrO TOKA. MCTOYHUKY MOCTOSHEOO
ToKa. JIeHCTBHS anekTprueckoro Toka (TemoBoe, XUMHUECKOE, MAaraHuTHOE). DJIEKTPHYECKHI TOK B
JKUIKOCTSX U rasax.

Onextpudeckas renb. Cuaa Toka, INEKTPUYECKOE HANPSIKEHHME, Conporuienne mposoauuKa.
YrensHoe colpoTHBIEHUE BemecTsa. 3axon Oma s yuactka merm. IMocnenoBarensroe u
TapaJuIe/IbHOE COCIMHEHHUE TIPOBOIHHMKOB.

Pa6ora u mommocTs JJICKTPHICCKOro TOKa. 3akoH J[xoyms—Jlenma. OJIeKTpHYECKHEe LEeNu u
TNOTPEOUTEIH ITEKTPHIECKOI 9HEprum B ObITy. KopoTkoe 3ambikanme,

Iocrosturbie marauTer. B3anmoseitctaue TIOCTOSAHHBIX MArHUTOB. MaruutHoe none. MarauThoe
noJsie 3eMITH U €ro 3HaYeHHe IS KU3HHU Ha 3emiie. OmnpIT Opcrena. MarauTHOE TIONTE 3JIEKTPHYECKOTO
ToKa. IIprMeHenne 3/1eKTPOMATHATOB B TeXHHKe. HetcTBre MarauTHOTO TIONIS Ha MPOBOIHHK C TOKOM,
OJEKTPOIBHTATEh  MOCTOSHHOTO TOKA. WcnonbsoBanne  onexrpoxsurateneii s TEXHUYECKHX
YCTPOHCTBAX M HA TPAHCIIOPTE.

Onbiter ~ ®apanes.  Senenue SJICKTPOMAarHUTHOM ~ WHAYKIMU.  [Ipasuio Jlenna.
Onektporeneparop. Crioco6sr MOMYICHHST  JMEKTPUYECKOM  JHEprum. OJieKTpocTaHImK  Ha
BO30OHOBIIACMBIX HCTOUHHKAX YHEPIHH.

Hemoncmpayuu.

I DJeKTpH3anus Tel.

2. J1Ba posta aneKkTprHYECKUX 3apsI0B 1 B3aMMOJICHCTBHE 3aPSIKEHHBIX TEJT,
3. YceTpoiictBo 1 neiicTBre AJIEKTPOCKOTIA,

4. DrexTpocTaTideckas HHIYKITHS,

3 3aKOH COXPaHEHHS TEKTPHYECKIX 3apsyIoB.

6. IIpoBosumkm u gusnexTprxy.

7. Moxnemposasue crnoBsx mummit TCKTPUIECKOTO OIS,

8. Hcrounnku mocrosauOrO TOKA,

9. HeHcTBUS aIeKTpHYECKOro ToKa,

10.  Dnexrprueckuii Tok B KHIKOCTH.

11. " Ta3ossrii paspsiz.

12. M3mepenne cuitel Toka aMIIEpMETPOM,

13. Msmepenne srextpudeckoro HAIPSIKEHUS BOJIBTMETPOM,

14.  Peocrar u marazun COTIPOTHBIIEHHUH.

15, BsauMozelicTBHE OCTOSHHBIX MArHHTOR,

16.  Monemmposanue HEBO3MOXHOCTH pas/IeIeHHs [IOII0COB MArHUTA.
17. Mozenmuposanue MarRuTHBIX ITOJICH MOCTOSTHHBIX MATHHTOB.
18.  Omerr Dpcrena.

19.  MarruTHOE M0JTE TOKA, DIIEKTPOMATHHT,

20.  JleiicTBHE MATHATHOTO 10/ Ha IPOBOIHUK C TOKOM,

21. OJEKTPOIBUTATEND TOCTOSHHOIO TOKa.

22, WccnenoBanue spnenus SJICKTPOMArHUTHOW HHJTIYKITHH,



23. Onerrer @apanest,
24, 3aBucMMOCTB HAIpPaBJICHAS HHIYKLIHOHHOTO TOKA OT YCIOBHIA ero BO3HHKHOBEHHSI.
25. DIeKTpOreHepaTop MOCTOSHHOIO TOKA.
/labopamopusie pabomur u onvime.
OmneITE! 10 HAGTIOKEHHIO SJICKTPU3ALMH TeJl HHAYKIUHER H IIPH CONPUKOCHOBEHMUH.
Wccnenosanue neiicrus NICKTPHUIECKOT0 M0JIsl Ha IIPOBOXHHUKY U IM3JIEKTPHKH.
CGopxa i mpoBepka paGoThI SIEKTPUYECKON LEIH MMOCTOSIHHOTO TOKA.
W3MepeHue u perymupoBaHme cHIIBI TOKA,
Wsmepenne u peryimposanne HampsikeHys:,

6. Hccnenosanne 3aBucuMocTy critbl Toka, HJIYIIETO Y€pe3 PEe3UCTOP, OT CONPOTHBICHHS
PE3HCTOPA ¥ HANIPSKEHUST HA PE3UCTOPE.

il

7. OMBITEL, IEMOHCTPHUPYIOIHE 3aBHCHMOCTE SIIEKTPUHYCCKOTO COTMPOTHBIICHHUS! TIPOBOHHKA
OT €ro JUTHHBI, MIOIAIH IIOTIEPEYHOTO CEYCHHS! U MaTepHaa.

8. IIpoBepka npaBuIa croxeHwus HalPsDKEHUH 11PA [OCIEA0BATENEHOM COEIUHEHNN JIBYX
PE3UCTOPOB.

9. [IpoBsepka mpasuia 1715 cusbl Toka TpH ITapaIIeTbHOM COEIMHEHHH PE3UCTOPOB.

10.  Onpenenenne paGots JNIEKTPHHCCKOrO TOKA, HYLIETO Yepe3 pe3HcTop.

11.  Onpenenenue mommocTH SJIEKTPUTICCKOTO TOKA, BBIAETISEMOM Ha pe3ucTope.

12, Mccrenosanue 3aBHCHMOCTH CHITBI TOKa, HAYIIETO Yepes JIaMII0UKy, OT HANPSKEHHS Ha
HeH

13.  Onpenenenne KITJT narpesaress.

14. HccrnenoBanie MaranTHOTO B3auMO IeiCTBHS IIOCTOSIHHBIX MarHUTOB,

15.  VsyyeHHe WMarHMTHOTO TONS IOCTOSHHEIX MarHMTOB MPH UX OOBEAUHEHHH W
pasacieHUH.

16.  Uccrnenosanue neifctsus SJICKTPHICCKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OMBITEI, IEMOHCTPHPYIOIIHE 3aBHCHMOCTD CHITET B3aWMOICHCTBHUS KATYIIKH C TOKOM W
MArHuTa OT CHIIBI TOKA M HAIIPABICHHS TOKA B KATYIIKE.

18. Usyqenne neiicTBIS MArHUTHOTO OIS Ha MMPOBOAHUK C TOKOM.

19. Koncrpyuposanue u usyuenue paboThI HIIEKTPOABHTATES,

20.  Wsmepenne KIIJ] snexrpoaBrraTeHoiL YCTaHOBKH.

21, ONBITEl MO HCCICIOBAHMIO SBICHUS JJICKTPOMArHUTHOR WHJYKIHH: WHCCICIOBAHNE
M3MCHCHWH 3HAYCHHUS U HATIPaBJIeHHs HHIYKIHOHHOTO TOKA,

9 KJIACC

Pa3znen 8. Mexannueckue siBsieHust.

MexaHuueckoe IBUKECHHE. Marepuanbhas Touka. Cucrema oTCuéTa. OTHOCHTENBHOCTE
MCXaHHYCCKOTO  JIBHXXCHHS.  PaBHOMEpPHOE  NpAMONHHENHOE  NBHIKEHHE. HepaBHOMepHOE
NpAMONMHElHOe Brkenne. CpeHss 1 MTHOBEHHAS CKOPOCTE TeJIa IPU HEPABHOMEPHOM IBH)KCHHH.

Yckopenue. PaBHoyckopeHHOE NpsMOJUHeiHOe nBHkeHHE. CBOGOMHOEe mnameHwe. OIBITHI
amanes.

PasromMepHOE nBIIKEHHE 110 OKpyxHOCTH. [lepron u wacrora obpamenus. JInneitnas u yIJIOBast
ckopocTn. LlenTpocTpemuTensHoe yekopeHwe,

Ilepssit 3akon HeioToHa. Bropoii sakon Heiotona. Tperuit 3axon Hetorona. Ilpunnun
CYTIEPIIO3HIIHA CHIL.

Cuna ynpyroctu. 3akon I yka. CHJIa TpeHHS: Cuila TpeHHs CKOJIbKEHHS, CHJIa TPEHHUS TIOKOS,
APYTHE BHJIBI TPEHHSI,

Cuiia TSKECTH M 3aKOH BCCMHPHOTO TATOTEHHs. YCKOPEHHE CBOGOIHOTO najgeHus. JIpmkenue
mtaneT BOKpyr Comnna. Ilepsas kocMuueckast CKopocTs. HeecomocTs 1 nieperpyskn.



PaBroBecne matepmanbHol Touky. AOcomoTHO TBEpIOE TesO, PaBHOBecHe TBEpmOTO TeNa ¢
3aKPEIVICHHOM OChIO BpalieHus, MOMEHT CHJThL, LenTp TsxecTn.

Ammynee Tema. Usmenenue umIynsca. Mmmynee cummbl  3akon COXPAaHEHHs HMITY/IbCa.
PeaxtusrOe mBMKEHME.

Mexanwueckast pa6ora u mommocTs. PaGora CHJI TSDKECTH, ynpyroctu, tpeHus. Casisp SHEPTHH
u pabotel. [ToreHumansHas SHCPTHA TEJa, MOIHATOTO HaJ MOBEPXHOCTBIO 3EMIIH. [lorenimansuas

SHEPIUsl CXKaTOH NpyxuHBL. KuHertnueckas SHeprus. Teopema 0 KHHETHYeCKOM SHEPrHH. 3aKoH
COXPaHCHHUS MEXaHUUECKOMN SHEPTHH.

Hemoncmpayuu.

L. Habimonenne mexanmaeckoro gsmkenns rena OTHOCHUTEITEHO Pa3HBIX TEJT OTCUETA,

2. CpaBHeHHEe myTeit u TPacKTOPUH JABHXKCHMS OJHOTO H TOTO K€ Teja OTHOCHTEJIEHO
PasHBIX TEI OTCYETA.

& Usmepenne ckopoctu u YCKOPEHUS NIPAMOIIMHEHHOTO IBHKEHHUS.

4, Hccnenosaunne npusnakos PaBHOYCKOPEHHOTO JIBHKEHHSI,

Y Habmonenne nemxenus tema mo OKPY)XHOCTH.

6. Habmonenne mexannueckux ABJICHHH, IPOMCXOMSIINX B CHCTEME OTcuéTa «Teeskay
TIpY €€ PABHOMEPHOM M yCKOPEHHOM JIBHOKECHUH OTHOCHTENIBHO KabnuHeTa GpHU3HKH.

i 3aBHCHMOCTH YCKOPEHHS TeNa OT MacChl Tea 1 ACHCTBYIOIIEH Ha HETO CHITHL

8. Habmonenue papencrsa cu IIpY B3aUMOIEHCTBHY TeJT,

9. V3smeHenue Beca Tena mpu YCKOPEHHOM JIBHIKCHHUH,

10.  Ilepenaua ummynsca IIpH B3aMMOIEHCTBUH Ted,

11.  IlpeoGpazoranus SHCPIHH MPH B3aHMOJICHCTRBHH TeJl,

12. Coxpanenne ummyibca [IPH HEYTIPYTOM B3aHMOIECHCTBHH,

13. Coxpanenme nmmynsca NpH aGCOMOTHO YIIPYTOM B3aUMOIeHCTBHA.

14, Habmonenue peakTHBHOrO IBHKEHMS.

15, Coxpanenne mexannueckoit OHCPIHH MPH CBOOOIHOM a/lCHHH,

16.  Coxpanenne Mexannueckoit SHCPIUH TIpH IBHXKEHUH TeJla IO ACHCTBUEM IIPYKHHBL,

/abopamopnsie pabomer u onsimu,.

1: Koncrpynposanue tpakra s PasrOHd ¥ NanbHEHINeTO PAaBHOMEPHOTO IBMIKCHHUS
LIAPHKA WUITH TEITEXKKH.

2, Onpenenenve cpenmeit CKOPOCTH CKOITB)XXCHHs OpycKa WIIH IBHIKCHHS mapuKa 1o
HaKJIOHHOH IJIOCKOCTH.

3. Onpenenenne yckopenus Tena lIpH  paBHOYCKOPCHHOM JBHXKEHHH 110 HAaKJIOHHO
TJIOCKOCTH,

4. Uccenenopanue 3aBucumocty TyTH OT BPEMCHH IIPH PABHOYCKOPEHHOM JBHXKCHHH Ge3
Ha4aabHON CKOPOCTH.

5. IIpoBepka runoressr: ecnu IIPY paBHOYCKOPEHHOM IBHXXEHWH 0€3 HAYaIbHOMN CKOpoCTH
IIYTH OTHOCSTCA KaK psi/l HEeUETHEIX YHCEI, TO COOTBETCTBYIONIHE TIPOMEXYTKH BPEMEHHU OIHHAKOBEL

6. Uccnenosanme 3apmcumoctn  critsr TPEHHS  CKOJMBKEHHSI OT CHIBI HOPMAIBHOIO
JaBJICHHSI.

i Onpenenenne kosdpurmenra TPEHUS CKOTBKEHHS.

8. Onpenenenne sxéctkocTn HPYKUHBI,

9. Ompenenenre  paborer  cuib TPCHHA  TIpH  DAaBHOMEPHOM JBHXKEHHH Tela Mo

FOPU30HTAIIBHOM TOBEPXHOCTH,

10. OnpeneneHne paboTsl  cHitbl YHPYTOCTH TpH TNOXBEME TPy3a C HCIONB30BAHHEM
HCTIOABUKHOT'O U MOABHIKHOTO BIIOKOR.

11, H3yuenwne 3akona cox PaHEHHSI SHCPIHH.

Paspen 9. Mexanuueckne KOJICOAHUS U BOJIHLI.



Konebaremsnoe nemwxenme. OcHoBHBIC XapaKTCpUCTHKKM  KojeOaHMi: IepHoj, wacToTa,
aMILUTATY1a. MateMaTHaecKnit U pyKMHHBIN MasTHUKH, IIpeBpamenue sHepruu 1pu KoeGaTebHOM
JIBIDKCHHH,

3aryxaromme KosneGaHus. BeIHyKIeHHBIE KoTeGaHus, Pesonanc. Mexanndeckue BOIHBL
CBoiicTBa MexaHHYeCKUX BOMH. IIponosbHbe 1 TTOTIEPEYHbIE BOJIHBL [IJIMHA BOJHEI M CKOPOCTH €&
pactipocTpaneHus. MeXaHuuecKue BOJIHBI B TBEPIOM Tesle, CeHCMITIECKIe BOJTHEL

3ByK. ' pOMKOCTB 3ByKa M BBICOTa TOHA. Otpaxenne 3Byka. MHppasByK u YJIBTPa3BYyK.

Hemoncmpauuu.

L. Habmonenne koneGanmit Tel 101 1eHCTBHEM CHITBI TSHKECTH ¥ CHIIEL YIIPYTOCTH.,

2. HaGmonenue koneGanwuit rpysa Ha HETH 1 Ha IpY)KUHE,

3. Habmoznenue BEIHY X IEHHBIX KoleOaHu i pe3oHaHca.

4. PacnipocTpanerue pooNbHEIX | MOTEPeTHBIX BOJH (Ha MOzeNTH).

3 Habmonenue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTEL.

6. AKYCTHYECKHI pe30HaHC.

Jabopamopnvie pabomst u onvimoi.

1 Omnpezesienne 4acTOTHI U IEpHOMIa KOJTeGaHui MATEMATHIECKOTO MasTHHKA.

2 Onpenenenne 4acToTHI U Ieproaa KojieGanui PY)KUHHOTO MasgTHUKA.

3. VcerenoBanme 3aBHCHMOCTH Tiepuona KomneGanwit MOMBEMICHHOrO K HITH rpy3a or
IUTHHBI HATH,

4. Hccnenosanue 3aBucnMocTd Tiepriona KoneGanmii IIPY>KUHHOTO MasTHHUKAa OT Macchl
rpysa.

5 IIpoBepka He3aBHCHMOCTH TIepHOAa Koe6anuit rpy3a, MOJBELMIEHHOTO K HUTH, OT MAacChI
rpysa.

6. OTBITBI, IEMOHCTPHpYIOIIHE 3aBUCHMOCTS TIEPHO/A KOTeGaH M TIPYXHHHOTO MasTHHUKA
OT MACCHI I'py3a U KECTKOCTH MPYIKHHEL.

% Msmepenne yckopeHus ¢cBOGOIHOTO MaeHHs,

Pasnen 10. DirekTpoMaranTHOE 1M0JI€ M HIEKTPOMATHHTHBIE BOJIHBL

DIIEKTPOMArHUTHOE T0JIe. DIIEKTPOMATHUTHBIE BOJHBL CBONCTBA QNIEKTPOMArHUTHBIX BOJIH.
[IIxana smexTpoMarauTHEIX BoH. Vcnonbs3osanue SJICKTPOMArHUTHBIX BOJIH JIJIST COTOBOM CBSI3H.

DeKTpOMarHuTHas pupoza cseta. CKopocTs cBeTa. BOHOBHIE CBONCTRA CBETA.

Hemoncmpayuu,

1 CBOHCTBa 3ITEKTPOMArHUTHEIX BOJIH.

2 BosroBsIe ¢BolicTBa cBeTa.

Jlabopamopnsie pabomot u onvimer.

1. W3yuenne CBOHCTB 9/IEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOGHIBHOIO Tenedona.

Pasnen 11. CBeToBbIe siBJIeHHS.

Jlyaesas Mmomens cBera. Mctounnku ceera. [Ipsmonuneiinoe pacrpoCTpaHeHHUe CBeTa. 3aTMEHUS
Cosnnna u JIysst, Otpaxenue cseta. [Lnockoe 3epKalio. 3aKOH OTPaKeHHs CBETa.

IIpenomnenue cBera. 3akoH TpelmomieHust cpera. [loHOE BHYTPEHHEE OTpAXKEHHUE CBETA.
Hcnonp3oBanue OTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHIECKHX CBETOBOJAX.

JIunza. Xon mydedt B nunse. Onrrueckas cucreMa (oroanmapara, mMukpockomna u Teneckona.
I'ma3 kax ontuueckas cucrema. BIu3opykocts u JaJTbHO30PKOCTE.

Pasnoxenne Genoro csera B crextp. Ombitel HpioToHa, ClosKeHHe CICKTPATBHBIX I[BETOB.
ucnepcust ceera.

Hemoncmpayuu.
L. IIpsimonHeltHoe paciipocTpaneHue ceera.
2. Orpaxenue caera.

3, [onyuenne n306pakerHuit B mIockom, BOTHYTOM H BBIITYKIIOM 3€pKaJlax.



[Ipenomienue cBera.

Onruueckuit CBETOBO/L.

Xon nyueit B cobuparormeit uH3e.

Xoj myuelt B pacCeUBaIOIICH JTHH3E,
[Toyuenne u3006paXkeHHH ¢ MOMOIIBIO JIMH3,

e B S8 S

9. [Tpunumn gefictus GoToanmapara, MUKPOCKOIIA U TEIECKOIIA,
10.  Mopnens rnasa.
11.  Pasnoxxenue Genoro cBeTa B CIIEKTP.

12. Ilomyuenwue Genoro cBeTa Mpu CIOKEHUH CBETA pa3HBIX [[BETOB.
Jlabopamopnuie pabomer u onvimot.

1. HccrneioBanue 3aBUCUMOCTH yTJIa OTPaXKEHHsI CBETOBOTO JIy4a OT yIJia MaJeHHUs.

2. M3yueHue xapakTepuCTHK W300pakCHHMS MIPEIMETa B TLIOCKOM 3E€pKalle.

3. Hccnenopanme 3aBUCHMOCTH yTIla IPEJIOMIICHHS! CBETOBOTO JIyda OT YIJia HaJIeHUsl Ha
T'PAHHUIIE «BO3TYX—CTEKIION,

4, ITonyuenue n300paxeHuii ¢ MOMOIIBIO COOUPAIOIIEH JTMHSEL

8 Omnpenenenne GOKYCHOTO PacCTOSIHHUS W ONITHYECKON CHIIBI COOMpPAIOIEH JTHH3HL

6. OMBITHI 110 pa3IokKEeHNIO OENIOro CBeTa B CIEKTP.

% OneITel 1O BOCTIPHATHIO [BETAa MPESAMETOB TPH WX HAOJIONCHHH Hepe3 IBETOBBIC
GHTBTPEL

Paznen 12. KBanroBbie siBJieHHS.

Oneiter Pesepbopna W miaHerapHas Mozeinb atoma. Monenb artoma bopa. Hcmyckanue u
HOrJIoIIeHHE ¢BeTa arToMOM. KBaHThI. JINHEHUIATHIE CIIEKTPEL.

PammoakrtusHOCTh. Anbda-, 6eta- n ramma-nsiyderns. CTpoeHne aToMHOTO siipa. HykioHHas
MOJIeb aTOMHOTO siipa. M3oromnel. Pagnoaktusaeie npespamenus. [lepuox momypacmana aTOMHBIX
Anep.

SmepHble peakiuu. 3aKOHBI COXPAHCHHS 3apsOBOTO M MAcCCOBOTO YMCEN. DHEPrHs CBSI3W
aTOMHBIX sizep. CBA3b Macchl U 5HepruH. Peakium cuHTe3a W AeNeHHs suep. VCTOYHUKH SHEprun
Counnna u 38E31.

Sinepuas sHepretuka. JIeHCTBYS pagMOaKTUBHBIX H3JTyYCHNN HaA )KUBBIE OPraHU3MEL

Hemoncmpayuu.

8 CreKTpb! U3ITyHEHHS U TTOTJIOMICHHUSI.

2. CrexTphl pa3IM4HBIX I'a30B,

3 CriexTp BOOpOIA.

4. Habmonenue Tpekos B kamepe Buiscona.

3. Pabora cuéTurka HOHU3UPYIOUMX H3ITYICHUIH.

6. Perncrpanuns usrydeHus MpHPOIHBIX MEUHEPAJIOB U NIPOAYKTOB,

JlabopamopHsie pabomel u onvinbsl.

L; HabnoteHe CIUIOMIHBIX ¥ TWHEHYATBIX CIICKTPOB H3TYYEHHUS,

2; WccenenoBanne TpekoB: HM3MEpeHHME OJHEPrHHM YacTHIBI [0 TOPMO3HOMY TIyTH (110
dororpadusim).

3 N3mepenue pagnoakTuBHOTO (hoHa.

IloTOpHTENLHO-0000 A0 MIMIT MOy b,

[losTOpHTENBEHO--0000mAaOmMUi MOY/Ib NpeJHa3HAYEH U CHCTEMATH3alH¥ W 060OIIEHUS
TNPEIMETHOTO CONEPXKAHUS M OIBITA ACATEIbHOCTH, MPHOOPETEHHOr0 MPH H3YYEHHH BCETO Kypca
(u3nKH, a TaKKe AT TOATOTOBKH K OCHOBHOMY TOCYNapCTBEHHOMY OJK3aMeHy IO busuke st
o0yyarommxcs, BEIOPaBIIHX 3TOT y4eOHBIH IIpeamer.

IIpn u3yuenmy naHHOrO MOJYIIS PEANM3YIOTCS W CHCTEMATH3HPYIOTCS BHIBI JIeATEeNbHOCTH, Ha
OCHOBE KOTOPBIX O0CCIICUMBACTCS IOCTHKEHHME IIPEIMETHBIX M METANPEIMETHBIX IUIAHHPYEMbIX



pe3ynbTaTtoB oOyHeHHMs, (POPMHUPYETCS €CTECTBEHHOHAyUHas TI'PaMOTHOCTB: OCBOGHHE HAyJHBIX
METOJOB HCCICA0BAHNS ABJICHUH MPUPOIBI M TEXHUKH, OBJIAJCHHE YMCHUSIMHU OOBACHAT DU3HUECKUE
SIBJICHUS, TPHUMEHSIS IOJIYYCHHBIC 3HaAHHS, pellarb 3agayd, B TOM UYHCIE KA4ueCTBEHHBIE W
IKCIIEPUMEHTAJIbHBIC,

IIpUHIMIIUAIEHO ESTETBHOCTHBIN XapakTep AaHHOTO pasjelia Pealu3yercd 3a CuéT TOro, uTo
o0ydJaromuecs BBIIOTHSIOT 3aaHus, B KOTOPBIX MM IIPEIIaracTCs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHHMH paclio3HaBaTh M HAYYHO OOBSACHATH (H3UUECKHUE SIBIICHHS B
OKpPY>KaloILeH IIpHpOJE U IIOBCCAHEBHON JKH3HHU,

ACIIONB30BaTh HAy4HbIE METOJABI WCCIEHOBAHHA (PU3WUCCKUX SBJICHHH, B TOM YHCIE IS
MPOBEPKH THIIOTE3 U MOIYYEHHUA TEOPETHUYCCKUX BBIBO/IOB;

OOBSCHATH HAay4YHBIE OCHOBHI HaWboliee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOIOTHIA,
HalpuMep, IMPaKTHYCCKOrO0 WCIOJNb30BAHUA DPA3IMYHBIX HMCTOYHMKOB JHEPrWM Ha OCHOBE 3aKOHA
IPEBPAILICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPIHUH,

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

Wsyuenwe (Qu3nkm Ha ypOBHE OCHOBHOTO 00miero oGpa3oBaHMs HAIPABJICHO HA JOCTH)KEHHE
JIMYHOCTHBIX, METAIIPE/IMETHBIX U TIPEIMETHBIX 00pa30BaTEILHBIX PE3YIILTATOB.

B pesynbrare nsydeHust GU3HKU Ha YpOBHE OCHOBHOTO 0011ero 06pa3oBaHus y 06y4aomerocs
OyIyT chOpMHPOBaHBI CIIEIYIONIHE THMIHOCTHRIE PE3YIBTAThI B YACTH !

. 1) naTPHOTHYECKOTO BOCITHTAHHS:

J - TpOSBIICHHE MHTEpPECAa K HCTOPHH M COBPEMECHHOMY COCTOSHHIO POCCHHUCKOMN
busnyecKol HayKu;

. - ICHHOCTHOE OTHOLICHHME K JOCTHIKEHUAM POCCUHCKUX YUEHBIX--(U3HUKOB;

. 2) rpaskIaHCKOr0 U XYXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS:

. - TOTOBHOCTh K QAKTHBHOMY Y4YacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX H
ITHYECKHX NMPOOJIEM, CBA3AHHBIX C IPAKTUUECKUM TPUMEHEHUEM JOCTHKEHUH H3HKH;

. - OCO3HaHUE BAXHOCTH MOPAIBHO--9THYECKUX IIPUHIIATIOB B IESTEIBHOCTH YUEHOTO;

. 3) 3CTETHYECKOT0 BOCIIHTAHHS:

B - BOCTIPHATHE ICTETHYECKUX Ka4eCTB (PU3HUECKOH HayKH: e& TapMOHHYHOTO TIOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, JIAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

L] - OCO3HAHHE IEHHOCTH (PU3MYECKON HayKH KaKk MOLIHOIO MHCTPYMEHTA TO3HAHUS MUpa,
OCHOBBI Pa3BHTUS TEXHOJIOTHH, BaKHEHIIEH COCTABIIAIOMIEH KYIBTYPHI;

. - Pa3BUTHE HAYYHOH MOO03HATENBHOCTH, HHTEPECA K UCCIIE0BATENLCKON eI TEIEHOCTH;

° 5) opmupoBanus KyJAbTYPBI 310POBbS H IMOLHOHAIBLHOIO (JIAr0NO/ Iy YHs:

° - OCO3HAHWE LEHHOCTH O€30MacHOro obpasa JKH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHpe, B&KHOCTH IpaBHJI O€30MacHOro MOBEICHHs Ha TPAHCIIOPTE, HA JOPOTaX, ¢ 3JIEKTPHIECKHM H
TETIOBEIM 00OPY/IOBAHHEM B JIOMALIHHUX YCIIOBHSAX;

° - CHOPMHUPOBAHHOCTD HABBIKA PE(ITCKCHH, IPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TAKOTO
K€ TIpaBa y Ipyroro 4eg0BeKa;

. 6) TPY/10BOI'0 BOCIIHTAHHMSI:

o - AKTHBHO® y4YaCTHe B pCUICHMH NPAKTAYECKHX 3amad (B pamMKax CeMbH,

00pa3oBaTENBHOM OpraHM3alliK, ropoja, Kpast) TEXHOJIOTHYECKOH M COLMAIBHOM HAMpPABICHHOCTH,
TpeOyIOIMX B TOM YHC/e U PU3NUECKUX 3HAHHIN;

o - MHTEPEC K IPAKTHICCKOMY M3yYeHUIO Mpodeccuil, CBA3AHHBIX ¢ (PH3HKON;



. 7) 5KOJIOTHYECKOT0 BOCITHTAHNSA:

° - OpHCHTAlMsl Ha NPUMEHCHHE (HM3MYECKMX 3HAHWM JUI PEIIEHHs 3ajgad B 00JAcTH
OKpPY)KAIOLIEH Cpejibl, TUIAHUPOBAHHUSI TOCTYIIKOB M OIEHKH WX BO3MOXKHBIX ITOCITEACTBHM IS
OKPY2KaIOLIEH Cpeibl;

o - OCO3HaHHUE TJI00ANIBHOTO XapaKTepa IKOTOTHIECKHX TPOGIIeM U IyTeH UX pelIeHHS,

o 8) apanTauuu K H3MEHSAIOIHMCS YCJI0BHSIM COUMATLHOM M IPHPO/IHOI cpeb:

° - MOTPEOHOCTH BO B3aWMOJCHCTBHU IIPH BBINOJHCHWH HCCIICAOBAHHM M IIPOEKTOB
(pusuyeckoll HalpaBIEHHOCTH, OTKPBITOCTE OIBITY ¥ 3HAHHMAM JIPYTHX;

o - TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUICCKYIO ACATEIbHOCTD;

o - MOTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHHH, B TOM 4Hcie (OPMYITHPOBATE HJIEH,
TTOHATUS, TUTIOTE3BI O PUIUYCCKHAX 0OBEKTAX M SBIICHUSX;

o - 0CO3HaHUE ePULMTOB COOCTBEHHBIX 3HAHHUI 1 KOMIIETEHTHOCTEN B 061acTH QH3HKH;

° - IUJAHKPOBAHUE CBOCTO PA3BUTHS B IPUOOPETEHUH HOBBIX (DM3HUECKUX 3HAHMIA

° - CTPEMJICHHC aHATM3UPOBATh M BBIABIATE B3AaUMOCBSI3M NPUPOABI, OOIIECTBA H

3KOHOMHKH, B TOM HHCJIE ¢ HCITOJIB30BaHUEM (bHSH‘ICCKHX 3HaHHﬁ;

J - OICHKA CBOWX ICHUCTBHMH C Y4ETOM BIHSHUS Ha OKPYKAIOUIYIO CPENY, BO3MOIKHBIX
IJIOOANIBHEIX TTOCIIECICTBHIA.

METAIIPEJIMETHBIE PE3YJIbTATHI

B pesymbrare ocBOCHHS MPOrpaMMBbl 10 (U3KMKE Ha YPOBHE OCHOBHOIO OGIIEr0 06pa3soBaHus y
oOydaromerocst  OyayT  cOpPMHPOBAaHBI ~ MeTANpeAMETHBIE  PE3yJbTATBI,  BKIIOYAOIIHE
TIO3HABATE/IbHBIC YHHBEPCANIbHBIC yUcOHBIC ICHCTBUS, KOMMYHUKATHBHEIC YHUBEPCAIbHBIE yueOHBIE
NEUCTBHSI, PETYIISTUBHBIE YHUBEPCANBHEIE YUeOHbIE NeHCTBHUS.

IlosnaBaTebHBIC YHUBEPCAIbHBIE YueOHbIE AeiicTBHS

basosble tormueckue neiicTems:

. BBISIBIISITH M XapaKTepU30BaTh CYMIECTBEHHBIE IIPU3HAKH 00BEKTOB (SIBJICHHIA);

. yCTaHaBIUBATE CYIIECTBEHHBIN IIPU3HAK KJIACCU(UKALIMH, OCHOBAHHS sl 0000IIEHHS U
CPaBHEHHS;

° BBIABJIATE 3aKOHOMEPHOCTH H IPOTUBOPEYHS B pacCMaTpUBacMbIX (GakTax, JaHHBIX U

HaOMIOAEHUSIX, OTHOCSIITAXCS K (PU3NYECKUM ABJICHHSIM,

o BBIABIIATE TMPUYHHHO--CIICACTBEHHBIE CBA3M [IPU H3YYCHWUH (DU3NYECKAX SBICHUH WU
MPONECCOB, JeNIaTh BBIBOJBI C HCIIOJB30BAHWEM JIETYKTHBHBIX W HHIYKTHBHBIX YMO3AKIIOUYEHMH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (HU3NUCCKUX BEIHYIHH;

° CaMOCTOSITEIBHO BBIOMpATh Croco0 pemeHust yqeOHON (Qu3iueckoi 3amauu (CpaBHEHHE

HECKOJIBKHX BAPMAHTOB PEIICHHs, BBIOOp Hauboinee NOAXOASUIET0 C YYETOM CaMOCTOSTEIHEHO
BBIJICJIEHHBIX KPUTEPHUEB).

BaszoBbie HeceqoBaTebCKIE AeCTBUS:

o HMCII0JIb30BATE BOIPOCKI KK MCCIIEA0BATEILCKUI HHCTPYMEHT NO3HAHMS,

. IIPOBOJIUTE I10 CAMOCTOSITENIBHO COCTABJIEHHOMY INUIAHY OIBIT, HECTOMKHBIA (PU3MIECKHMI
9KCTIEPUMEHT, HEOONIBIIIOE HCCIIEIOBaHNUE (DHU3UIECKOTO SIBIICHUS,

® OLCHUBATE HA NMPUMEHUMOCTH U JOCTOBEPHOCTH MH(MOPMALMIO, TOJYYEHHYIO B XOJE
UCCIICZI0OBAHUS HITH DKCIIEPUMEHTA;

° CamMOCTOATEITBHO (hOpMyITHPOBaTh 0OOOIIEH S U BBIBOBI 110 Pe3yTbTaTaM MPOBEISHHOTO
HaOJIOICHHS, OTIBITA, UCCIIELOBAHMS,

o MPOTHO3MPOBATE BO3MOXKHOE JalbHEHIIEE pa3sBUTHE (U3HYECKHUX IIPOIECCOB, a TAKKE

BBIIBUI'aTh TIPEATIONIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX H KOHTEKCTaX.
Pa6ora ¢ nudopmanueii:



. TPUMCHSITE PA3/IAHBIE METOIBI, MHCTPYMEHTBI H 3aIpOCHl IIPH TIOMCKE H OTGOpe
HH()OPMALIHN WM JaHHBIX C Y9ETOM MPEJUTOKECHHOMN yueOHOI (pH3uUeCcKoit 3a1auu;

o AHATH3MPOBATh, CHCTEMATH3MPOBATh U HHTEPNPETHPOBATE MHPOPMALHMIO PasIHUHBIX
BHIIOB H (h)OPM TIPEICTABIICHHUS;

o CaMOCTOSITE/IbHO BBIOMPATh ONTHMAIbHYIO (GOPMY MpeACTaBIcHHs WHOOPMALWMH W
MJIIIOCTPUPOBATE PEIaeMble 3a[aui HECJIOXKHBIMU CXeMaMH, THarpaMMaMH, WHOH rpadukolf u mx
KOMOHHALIHSIMH,

KomMmyHuKkaTHBHBIE yHHBEPCAJIbHBIE YaeOHbIE AeHcTBUS:

o B Xole O0OCykIeHHs y4eOHOro MaTephalia, pe3yibTaToB TaGOpaTOPHBIX paboT W
TIPOCKTOB 3aJaBaTh BOIIPOCHI 10 CYMIECTBY 00CYkIaeMON TeMbI U BBICKA3BIBATEL MIEH, HAICIICHHBIE Ha
PeIICHNE 3a/1a9H | MoAepKaHHe O1aro)KenaTebHOCTH 0OIICHNS;

. COTIOCTABIIATE CBOM CYXJICHHA C CYXICHHSIMH JpPYyrHX YYacTHHKOB JMajora,
00HApYXKUBATH PA3ITHYHE U CXOACTBO MO3HITHI;

@ BBIPAXXATh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCBMEHHBIX TEKCTAX,

. MyONMMYHO  NpPEACTABNATH  PE3YNBTaThl  BBIMOJHEHHOTO  (PM3MUECKOTO  OIBITA
(3KCcIIepUMeHTa, HCCIIEIOBAHMU, IPOEKTA);

o IOHAMATDH W WCIIOJIE30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHAUBHIYAJILHON paGoTEI mpH
PELIEHUH KOHKPETHOH (pU3ndecKoii mpobieMsr;

° [PUHAMATh LEIM COBMECTHOM JIEATEIILHOCTH, OPraHW30BLIBATE HECHCTBHA 110 €&

AOCTHXKEHHUIO: PACHPEACTATh POJH, OOCYXKHATh MPOIECCHI M PEe3yJbTATHI COBMECTHOM paboThI,
000011aTh MHEHHSI HECKOITBKUX JIHOCIH;

. BBIIIOJIHATE CBOIO 9acTh PabOTHI, JOCTHTas KayeCTBEHHOrO pe3yibTara MO CBOEMY
HATIPABIICHUIO ¥ KOOPIMHUPYS CBOH ACHCTBUS C IPYTUMH YIEHAMH KOMAH/IbI,

. OLICHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMI MPOIYKT MO KPUTEPHSM, CAMOCTOSTEIHHO
C(hOpMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynasituBHBIC yHMBeEpcabHbIE YueOHbIe AeHcTBHS

Camoopranusanus:

# BEIABJIATE MPOONIEMbI B JKA3HEHHBIX M YYeOHBIX CHTYaLUsX, TPEOYIOMMX JUIS PElICHHS
(busnyecKkux 3HaHMI;

® OPHCHTHPOBATBC B PA3NAYHBIX MOAXO0NAX NPHHATHS PEMICHUN (WHIWBHIyaIbHOE,
[PUHSTHE PEIICHUS B FPYIINe, IPUHATHE PELICHUN TPYIIIoi);

o CaMOCTOSITE/IBHO COCTABJISITh &ITOPHTM pelleHUs (U3MUECKON 3aJadyu WIH IjIaHa

HCCIICIOBAHNS C YIETOM HMMEIOMIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeJiaraeMble BapuaHThl PEIICHUMH;

B AenaTe BEIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPO/Ib, SMOUMOHAIBHBIH HHTE/LJIEKT:

o MaBaTh aJCKBATHYIO OLECHKY CHTYallHH U Mpe/UIarath IUIaH e& U3MeHEHHUS:

. OOBSICHSTE IPHYMHBI JIOCTIDKCHHS (HEXOCTHIKEHNUS) Pe3yIbTATOB ACSTENBHOCTH, 1aBaTh

OLCHKY NIPHOOPETEHHOMY OTIBITY;

@ BHOCHTb KOPPEKTHBEI B JICATCTBHOCTh (B TOM HHCIIC B XOJ BBINOJHEHHS (DH3HYECKOrO
HCCIICIOBAHMS. WM IPOCKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHBIIUXCS CUTYaIHH,
YCTaHOBJIICHHBIX OMKOOK, BOSHUKIIHNX TPYIHOCTEH;

L4 OLICHUBATH COOTBETCTBHE PE3yabTaTa LETH U YCIIOBHAM,

L] CTaBHUThL Cce0s HA MecTo APYroro HeJI0OBCKa B X0/J€ CIopa HITH AHCKYCCHH Ha HAY4YHYIO
TEMY, MIOHUMAaTb MOTHBEI, HaAMCPCHHS | JIOTHKY APYTroro;



D IIpU3HaBaTh CBOE MpPaBO HAa OWMOKY NpH pemIeHHH OQU3HYECKUX 3a1a4 WA B
YTBEPKICHUAX HA HAYYHBIEC TEMBI M TAKOE XK€ TPaBO JIPYroro.

IPEAMETHBIE PE3VJIbTATHI

K xoHIiy o6yuenus B 7 kiaacce npeIMETHbIC pe3yTbTaThl Ha 6a30BOM ypOBHE JIOJKHBI OTPaKaTh
copmMupoBaHHOCTE Y 00yYAIOIINXCS YMEHHH]:

® UCIIOJIB30BATE  MOHATHS: (U3UYECKME M XHUMUYECKHE SBICHHS, HaOJIOICHHE,
OKCIICPUMEHT, MOJICJIb, THUIOTE3a, CIMHUIBI (DU3HYECKUX BEIMYWH, aTOM, MOJIEKYyJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPIOE, XKHIKOE, ra3000pa3HOe), MeXaHHUYECKOe IBIXKECHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, IPAMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIas CHiia, aedopmanns (yupyras,
TTACTHYECKAs! ), HEBECOMOCTE, COOOIIAIOHECS COCYIBI;

J pasnnyarh sBieHus (AuQQys3usi, TENIOBOE JBMXKCHHE YacTHIl BEIIECTBA, PaBHOMEPHOE
ABM)XCHUE, HEPAaBHOMEPHOE IBH)KCHHE, WHEPIHMSA, B3aUMOJCIHCTBHE Tell, paBHOBECHE TBEPJBIX TEN C
3aKpCIUIEHHOM OChIO BpAICHWs, Tepesiaya JaBICHUS TBEPABIMH TEIaMH, JKHIKOCTAMM U Ta3aMy,
atMocepHOe [aBicHME, TUTABAHUE TEJI, NPEBPAIICHHS MEXAHWYECKOH JHEPrHHM) 110 OMHCAHWIO HX
XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOIIKX JAHHOE (PU3HUECKOE SBICHHUE,

o pacro3HaBaTh NPOSIBICHAE H3YYCHHBIX (DM3HYECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B
TOM 9YHCJIC (DU3MYECKHE SBIEHWUS B TPHPOJE: NMPUMEPHI IBWKEHHS C PA3IMYHBIMM CKOPOCTSMH B
’KMBOH W HEXHBOH NMPUPOJE, NCHCTBHE CHIILI TPEHUS B TIPUPOJIE U TEXHUKE, BIIMSHHE aTMOCHEPHOTO
JaBJICHHUS] Ha XXWBOM OpraHusM, IJIABAHWE DPBIO, pBlYard B TeJie YEJNOBEKA, MPH 3TOM MEPEBOJINTH
MPAaKTHYECKYIO 3ala4y B y4eOHYIO, BBIIEIATH CYINECTBEHHBIC CBOMCTBA (IIPU3HAKH) (H3HUECKHX
SIBJICHUH

© OIMCHIBATh M3YYCHHBIE CBOMCTBA Tel W (DU3UYECKHE SIBJICHUS, MCIIONB3Ys (H3MYECKHE
BCIIMYUHB! (Macca, 00BEM, MIOTHOCTH BEINECTBA, BPEMs, IyTh, CKOPOCTB, CPEIHAS CKOPOCTh, CHia
YHPYTOCTH, CHJIa TSXKECTH, BEC Tejia, CHJa TPEHHs, JaBlieHHe (TBEPHOTO Teia, XHUIAKOCTH, rasa),
BBITAJIKMBAIOIIAS CHUJIa, MeXaHH4ecKas paboTa, MOLIHOCTD, TJIEYO CHJIBI, MOMEHT CHIIBI, KO3(hhHImeHT
MOJIC3HOTO [JCHCTBHS MEXAHHU3MOB, KHHETHYECKas ¥ TOTCHIWAIIbHASL JHEPrusi), TP OIHMCAHUK
MPaBUIBHO TPAKTOBaTh (QUINUYECKUN CMBICIT HCIOIh3YEMBIX BEIHUUMH, WX OOO3HAUEHMS W ©IUHHLEI
(pu3HUeCKUX BENMYMH, HaXOAUTh (OPMYIBI, CBA3BIBAIONINE JAaHHYIO (H3MYECKYIO BETHYHHY C
JAPYTHUMH BEJIMYUHAMH, CTPOUTH rpa(QUKK M3yYEHHBIX 3aBUCUMOCTEH (PU3HUECKHX BETHUNH,

® XapaKTepU30BaTh CBOMCTBa Tel, QU3MUYECKHE SBICHUS U TIPOIECCHI, UCTIOJIB3Ys [IPABUIIA
CIIOXEHHS CHI (BIOJIb OIHOHM mpsmoi), 3akoH ['yka, 3akon ITackais, 3aKkoH ApXuMena, TPaBUIIO
paBHOBecHsi phryara (6110Ka), «30J0TO€ IPABHIO» MEXAHHMKH, 3aKOH COXPAaHEHHS MEXaHHYECKOH
DHEPIHH, MPH 3TOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3AIUCHIBATH €r0 MAaTEMAaTHUECKOE
BBIPAKECHUE;

@ OOBACHATE (PU3HUECKHE SBICHHSI, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE
CHUTyallu#l IPAKTUKO-OPHEHTHPOBAHHOTO XapakKTepa: BBISBIIATH TPUYMHHO--CIIEJCTBEHHBIE CBSI3H,
CTPOHTEH 00BSICHEHHE U3 1-2 JIOTHYECKUX 1IAroB ¢ ONMopoi Ha 1—2 M3yYeHHBIX CBOMCTBA (H3HICCKAX
SBJICHUH, U3HYECKHX 3aKOHA WIIH 3aKOHOMEPHOCTH;

@ pemarte pacu€rHbie 3amayd B 1-2 JCHCTBHMSA, HCIIONB3ys 3aKOHBI W (DOPMYIIBI,
CBA3BIBAIONIMC (U3MYECKHE BEJIMYMHBI HAa OCHOBE AHANNM3a YCIOBMS 3a/aUM 3aIHCHIBATH KPATKOE
YCJIOBHE, TIOACTAaBJISATE (QU3HYECKUE BEJMYUHBI B (QOPMYIBI M INPOBOAMTH pPacuéThl, HAXOIWTH
CIIpaBOYHbIC NaHHBIC, HEOOXOMMMBIE ISt PEIICHHs 3ajad, OLCHHBATH PEATUCTHYHOCTH MOTYYeHHOMN
(hU3HYUECKOH BETHUHHEL,

° pacro3HaBath MpoOJIEMBI, KOTOPHIE MOXKHO PEIIHTE TIPU TIOMOIIM (HU3HIECKHX METOIOB,
B ONMCAHHW MWCCIICIOBAHHSA BBINEINATH IIPOBEPAEMOE MNPEINONOKEHHE (THIOTE3y), pa3idyuaTh W



MHTEPIPETHPOBATE IOJIyYEHHBIH Pe3yJIbTaT, HAXONTh OLIMOKH B XOJIE OIBITA, JENATh BBIBOMEI 110 €10
pesynbTaram;

° [IPOBOHTE OIBITBI 110 HAOMOACHUIO (DM3MUECKUX SBJICHHM WM (U3MUECKHX CBOHCTB
TN (OPMYTHPOBATH MPOBEPSEMBIE MPETOIOKECHUS, COOUPATE YCTAHOBKY M3 TPEIIOXKEHHOIO
000py/I0BaHMS, 3aITUCBIBATE XOJ1 ONBITA U (HOPMYJIIPOBATE BEIBOJIBL,

U BBITIOJIHATE TIPSAMBIC M3MEPEHHSI PACCTOSHHS, BPEMEHH, MACCHI Tena, 00BEMa, CHIIBI M
TCMIICPATypbl € HMCIOJIL30BAHMEM aHAJIOTOBEIX M HU(POBBIX MPHOOPOB, 3aMMCHIBATH TOKA3AHHSA
PHOOPOB ¢ yIETOM 3a1aHHOH aGCOMOTHO! MOTPENTHOCTH H3MEPEHHIL;

. TIPOBOUTE HCC/IC/IOBAHUE 3aBHCHMOCTH OIHOH (PM3MYECKOH BENMYMHBI OT JAPYrof ¢
UCTIOJIb30BAHHEM TIPSAMBIX H3MEPECHHH (3aBUCHMOCTH ITyTH DPAaBHOMEPHO JBIDKYIIErOCS Telld OT
BPCMCHH  IBIDKCHHS T€Ja, CHIIbI TPEHHS CKONBXKEHHWS OT Beca Tena, KadecTBa 06pabGoTKu
MOBEPXHOCTEH TEJ M HE3aBHCHMOCTH CHJIBI TPCHHsS OT IUIOMAAM CONPHKOCHOBEHHS TEN, CHIIbI
YUPYTOCTH OT yIIHHCHUS TPY)KWHBI, BHITATIKHBAIOIEH CHITBI OT 00BEMA MOTPyKEHHON YacTH Teaa U
OT TUIOTHOCTH JHIKOCTH, €€ HE3AaBHCHMOCTH OT IUIOTHOCTH Teja, OT INyOWHEI, Ha KOTODPYIO
HOTPYHEHO TEJIO, yCIOBHH MJIABAHUS Te, YCIOBHH PABHOBECHS pbiYara W GJOKOB), YIaCTBOBATH B
MIAHAPOBAHUH  YYEOHOIO HMCCICNOBAHUS, COOMPATh yCTAHOBKY M BBITIONHATH H3MEPEHHS, creyst
NPCIUIOKEHHOMY IUIaHY, QHKCHPOBATH PE3yTHTATHI MOy YEHHOM 3aBHCHMOCTH (DH3MYECKUX BEIHUUH B
BAJIC TIPETOXKCHHBIX TabJUI K TPadhUKOB, NeaTh BHIBOBI TI0 PE3YIbTATAM HCCIIEIOBAHHS;

. [IPOBOJIUTE  KOCBEHHBIE M3MEPEHHS (U3WYECKUX BEIWYMH (IUIOTHOCTH BEINECTBA
KHJKOCTH ¥ TBEPIOTO TeJA, CHJIA TPCHHS CKONBKEHHS, NABICHUE BO3AYXa, BHITAIKUBAIOIAS CHIIA,
JICHCTBYIOMAs HA TMOTPYKEHHOE B JKHAKOCTH TeNO, KOOQDHLHEHT TONE3IHOrO NEHCTBHS IPOCTBIX
MEXaHH3MOB), CIIEysl TIPE/UIOKEHHON WHCTPYKLUMHA: [pH  BBITONHEHHH H3MepeHHit cobupare
SKCTICPUMEHTANBHYIO YCTAHOBKY U BBIUMCIIATE 3HAYCHHE HCKOMOM BETHIHHBIL,

. COOMONAaTh MpaBuia TEXHHKH OE30MACHOCTH TIpH  paore ¢ nabopaTOpHbIM
000pyJ0BaHUEM;
. YKa3blBaTh TPHHLMIIEl JICHCTBUS NpPUOOPOB M TEXHHYECKMX YCTPOHCTB: BECHI,

TEPMOMETP, THHAMOMETD, COOOIAIOIIMECS COCY b, GapOMETp, phIuar, MOBUIKHBIA ¥ HEOIBIDKHEIH
OJI0K, HAKJIOHHAS [JIOCKOCTE;

o XapaKTCpH30BaTh MPHHIHITE ICHCTBHS H3YYEHHBIX MPUOOPOB U TEXHAYECKUX YCTPOMUCTB
C OMOpOH Ha WX ONMUCAHHS (B TOM YHCJIe: MOIIAITHAKH, YCTPORCTBO BOAOIPOBO/A, TH/PaBIAYCCKHN
TIpeCC, MaHOMETpP, BHLICOTOMEp, MOPUIHCBOW HACOC, apeoOMETp), WCIMONB3Ys 3HAHUS O CBOMCTBAX
(usndeckux sBIEHUN 1 HEOOXOUMBIE (PHU3MUECKIE 3aKOHB] 1 3aKOHOMEPHOCTH;

@ IPUBOJATE  MPHMEPBI  (HAXOAWTH HMH(OPMALMIO O TMpUMepax) MNPaKTHIECKOro
UCTIONIB30BaHMs (DU3UUECKUX 3HAHUN B IOBCEIHEBHOMN JKH3HH IS OBCCIICICHUS GE30MACHOCTH IpH
obpaiennn ¢ NMpUOGOPaMH M TEXHHYECKHIMH yCTpOHCTBaMH, COXPAHEHUs 3J0POBBS H COOJIONEHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPYIKAIOIIEH Ccpejie;

U OCYWIECTBIATE OTOOP WCTOYHHKOB WHpOpMaunm B VIHTGpHETE B COOTBETCTBHHM C
3a/laHHBIM TIOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHWH M MyTEéM CPaBHEHMS PasIIHYHBIX
HCTOYHUKOB  BBIACATE HH(POPMAIHMIO, KOTOpAs SIBISETCS IMPOTHBOPEYHBON HIIM MOMKET OBITH
HEIOCTOBEPHOH;

) WCIIOJIB30BaTh IIPH BBINOJHEHUH Y4eOHBIX 3a1aHuil HAYYHO--TIONYJISSPHYIO JIUTEPATYPY
(u3mUecKoro cosepXkaHus, CIPaBOYHBEIE MATEPHAIILL, pecypesl cetd MIHTepHET, Biaaers mpuéMamu
KOHCTICKTUPOBAHUS TEKCTa, MMpeodpa3oBaHust HH(OOPMALMH U3 OTHOH 3HAKOBOM CHCTEMBI B JPYTYIO;

° cosmaBaTh COOCTBEHHBIE KPAaTKHE NMHUCBMEHHEIC M YCTHBIE COOOINEHMS Ha OCHOBE 2-3
MCTOYHHKOB HH(OpPMaunyu (HU3NYECKOr0 CONEpPKAHUS, B TOM YHCITE MyOJMYHO Jenath KpaTKhe
COOOLICHHUS O Pe3yTbTaTaX MPOEKTOB HIIH Y4eOHbBIX MCCIICIOBAHKH, IIPXA ITOM IPaMOTHO MCIIOJIB30BATE
U3YYCHHBIH OHSTHHHBIN anmapar Kypca QH3HKH, COTPOBOIKIATE BBICTYIIJICHHE TIPE3€HTAIMEH;



o pY BBIIOJIHEHHU YYEOHBIX NPOEKTOB M WCCIEHOBAHUN paclpenessTh OOS3aHHOCTH B
Ipynmne B COOTBETCTBUU C TMOCTABJICHHBIMH 3aa4aMH, CICIUTH 3a BBIIOJHCHHEM IUIaHa NEHCTBU,
aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JICSTEIFHOCTD IPYIINEI, BEICTPAHBATE KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAT MHEHHE OKPYKAIOIIHX.

K oIy 00yuenus B 8 kiiacee npeIMeTHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAXKATh
chOpMHPOBAHHOCTH y 00YJaIOIIHXCS YMEHHUIA:

° MCIIOJIB30BATE TOHATHUS: MAacCa W pa3sMEpbl MOJIEKYJ, TEIUIOBOE JBHIKCHHE aTOMOB MU
MOJICKYJI, arperaTHBIC COCTOSHUS BEILECTBA, KPHCTAINIMYECKHE U aMOp(HBIC Tella, HACBIIEHHBIN W
HCHACBIIEHHBIN Tap, BIAXHOCTH BO3/yXa, TeMIlepaTypa, BHYTPEHHSIsSI SJHEPTHs, TETUIOBOM ABUIATEb,
DJIEMEHTAPHBIA  JJIEKTPUYECKUH  3apsll, 2JIEKTPHYECKOE I0JIe, INPOBOAHHUKA W JIM3JIEKTPUKH,
MOCTOSIHHBIM 3JIEKTPHUYECKHI TOK, MATHUTHOE T10JIE;

L pasjiMyare SBICHUS (TEMJIOBOC pPAacIIMPEHHE M CXKATHe, TeIUIonepeiaya, TEIIOBOE
paBHOBECHE, CMa4yMBaHWE, KallWUIApHBIC SBICHMS, HCIApCHHe, KOHIEHCAIMs, IUIaBIICHHUE,
KpucTaimsanuss (OTBEpIAEBAHUE), KHIIEHHWE, TeIulonepeaada (TEIUIONPOBOIHOCTD, KOHBEKIIHS,
H3JTy4CHHE), SJICKTPH3ALKS TEIT, B3aHMOICHCTBHE 3apsA/IOB, ICHCTBHS HIEKTPAUECKOTO TOKA, KOPOTKOE
3aMBIKAHHE, B3aMMOJCHCTBUC MArHWTOB, NCHCTBHE MArHATHOTO TOJIS HA TMPOBOJHHUK C TOKOM,
SJIEKTPOMATHUTHAST WHJIYKIHSA) IO OIMCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIMX JaHHOE DUBHUECKOE SIBIICHUE,

o pacIio3HaBaTh NMPOSIBJICHHE M3YYCHHBIX (DM3HHUECKUX SBJICHHM B OKPYXKAIOIIEM MHDE, B
TOM YHCIIe (PU3UYECKUE SBIICHHUS B MPHPOJIE: MTOBEPXHOCTHOE HATSIKEHWE W KANMIUISPHBIC SBICHHS B
NPUPOJIC, KPHCTAIIBI B Inpupone, usmyuenne ColHia, 3amep3aHue BOIOEMOB, MOPCKHE OpH3EI,
00pa3oBaHKe pOChI, TyMaHa, WHes, CHera, JJIEKTPHUECKHe SBICHHS B aTMocdepe, dIEKTPHIECTBO
’KUBBIX OPIaHU3MOB, MATHUTHOE T10JI¢ 3eMIIn, Jipeld MOII0COB, POJIb MATHHTHOTO MOJISL JUI KW3HU Ha
3emiie, TONSPHOE CHSIHUE, NIPH 3TOM MEPEBOIMTH MPAKTHYECKYIO 3ajady B y4eOHYIO, BBINCIATH
CYIIECTBEHHEIC CBONCTBA (IIPU3HAKH) (PU3HUYESCKHX SBJICHHIA;

® OINMCHIBATE H3YUCHHBIC CBOHCTBA TEN W HU3UYECKUE SBIICHHS, UCIIOIB3YS (DH3UUECKUE
BEJIMYUHBI (TEMIICpaTypa, BHYTPCHHAA SHEPIUs, KONMYECTBO TEIUIOTHI, YAEHbHAs TEIIOEMKOCTh
BCIIECTBA, YIEJIbHAs TEIJIOTa IUIaBJIEHHs, YJENbHAs TEMJIOTa MapooOpa3oBaHus, yAelbHAs TEIIOTa
CrOpaHHsl TOIUIMBA, KOXDQHUIMEHT II0JIE3HOTO MICHCTBHS TEMJIOBOM MAaIHHBL, OTHOCHTEIbHAS
BJIAXKHOCTB BO3/1yXa, JJIEKTPUUECKUH 3apsi/l, CHIIa TOKA, SIIEKTPHUECKOe HAIIPSHKEHUE, COMPOTHBIICHHE
IIPOBOJTHUKA, YIEIBHOE CONPOTHBIICHHE BEIIECTBA, paboTa M MOIIHOCTH JIIEKTPUYECKOTO TOKA), MPH
OIIMCAHHH TPAaBWJIBHO TPAaKTOBATH (YU3WYECKHM CMBICIT HCIIONB3YEMBIX BEJIMYMH, O0O3HAUEHHS HU
CAMHHALIBI PU3HYECKUX BETMUHMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIONIAE JAHHYIO (PU3NHUCCKYIO BEIHIHHY
C APYTHMH BEIIMYUHAMH, CTPOUTH I'paQUKK H3YIEHHBIX 3aBHCHMOCTEH QU3UUECKUX BEJTMUMH;

@ XapaKTepu30BaTh CBOHCTBA Ten, (GH3WYECKHE SBICHHS W [POLECCH], HCIONIB3YS
OCHOBHBIC ~ TIOJIOXKEHHS MOJICKYJIIPHO--KMHETHYECKOH TEOPHM CTPOCHHS BEIIECTBA, IIPHHIHII
CYNepO3HLKMK 10JIeH (Ha Ka9eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/a, 3akoH OMa ISt y4acTkKa
uend, 3akoH JDxoyns-JleHia, 3aKOH COXpaHEHHs OSHEPrMH, NPH 9TOM JaBaTh CIOBECHYIO
(opmyMpoBKy 3aK0HA U 3aIIHCHIBATE €0 MATEMATHYECKOE BHIPAKEHHE,

. OOBSCHATE (U3MYECKHE ITPOLECCHI M CBOMCTBA Tell, B TOM YHCIIE H B KOHTEKCTE CHTYALU
NPaKkTHKO-OPHECHTHPOBAHHOTO ~ XapakTepa: BbIABIATE [PUUMHHO-CIICACTBEHHBIE CBS3M, CTPOWTH
00bsiCHEHHE U3 1-2 JTOTHYECKHX IIAroB ¢ OMOPOM Ha 1—2 H3ydeHHBIX CBONCTBA bu3nvecKux SIBICHHH,
(u3MUECKNX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

. pemarh pacu€THele 3anaud B 2-3 JeHCTBHA, WCIOJNB3Ys 3aKOHBI M (hOPMYIIbL
CBA3BIBAIOIINE (DU3MYECKUE BEMUMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aaud 3alliChiBATH Kparkoe
YCJIOBHE, BRBISBIIATH HEAOCTATOK MAHHBIX IS PCIICHHS 3a1a4d, BBIOMPATh 3aKOHBI M (hOPMYIIHL,

HEOOXOJMMBIC It €€ DeMICHWs, [POBONWTH DACUETHI M CPaBHHBATD IIOJIly4EHHOE 3HAYeHHe
(br3HHECKOH BETMIHHBI ¢ H3BECTHBIMU JAHHDBIMY;



. pacro3HaBaTh MPOOJIEMBI, KOTOPEIE MOJKHO PEIIATH TIPU TIOMOIIH (U3NYECKHX METOIOB,
UCTIOJIB3Ysl  OTIMCAHME  HWCCIICIOBAHUS, BBUIENATL IPOBEPSEMOE IPEANONIOKEHHE, OLEHHUBATE
IIPaBUIIBHOCTD MOPSJIKA TPOBEACHHUS HCCIICI0BAHMUS, JIENATh BBIBOIBI,

. TPOBOJUTE OIBITHI 110 HAOJIONCHIUIO QH3HUECKUX SBICHUN WIH QU3AIECKAX CBONCTB TeJl
(KanuUSIpHBIE SIBJICHUS, 3aBUCHMOCTh JABJICHHSI BO3JyXa OT €ro 00B&EMA, TEeMIEpaTypsl, CKOPOCTH
nponecca OCTHIBAHMA M HAarpeBaHHs IpH HU3JIYYCHUH OT I(BETA H3Tydaiomel (Toromaromiei)
IOBEPXHOCTH, CKOPOCTh MCIAPCHUST BOIBI OT TEMIIEPATYPHI )KUIKOCTU U IJIOUIAH €€ TTOBEPXHOCTH,
DICKTPU3AIMS TET W B3AUMOICHUCTBHE DJIEKTPHUCCKUX 3apsiIoB, B3aHMOJICHCTBHE IOCTOSHHBIX
MarHMTOB, BU3YyaJH3allHs MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, ACHCTBHUS MATHHTHOTO MOJISI HA
POBOJIHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHWTa, CBOMCTBA 3JICKTPOIBHIATEISI MOCTOSHHOTO TOKA):
(opmysMpoBaTh TPOBEPSEMbIE  NPEATIONOKEHHUS, COOMPATh YCTAHOBKY W3  TPEJUIOKESHHOTO
000pyI0BaHMs, OMUCHIBATE X0 OINBITA H (POPMYITUPOBATE BBIBOJIBI;

J BBINIOJIHATE TNPSMBIE HM3MEPEHHs TEMIIEPaTyphbl, OTHOCHTENBLHON BIIAXHOCTH BO3]yXa,
CHJIBI TOKA, HANPSOHKEHUS] C HCIOJIB30BAHHEM @HATOrOBBIX MPHOOPOB M JATUYHKOB (PH3HYIECCKUX
BCITMYHH, CPABHUBATH PE3YJIBTAThl H3MEPCHUH ¢ YYETOM 3a/1aHHOM aOCOMOTHOM MOTPEITHOCTH;

° IPOBOAMTE HCCIICAOBAHMC 3aBHCUMOCTH OJHOH (DU3MYECKON BENMYMHBI OT APYroi ¢
WCIIONb30BAHUCM TIPSMBIX H3MEPEHHH (3aBHCHMOCTH CONPOTHUBICHHS TPOBOIHHKA OT €ro JJIMHEL
TUIOINAAN IONCPEYHOTO CEYCHHS M YJCJIBHOTO CONPOTHUBICHUS BEIIECTBA IMPOBOIHMKA, CHIIBI TOKA,
UAYIIEro 4epe3 IPOBOJHHK, OT HAINPSKEHHS HA TPOBOJHUKE, WCCIENOBAHHE IOCIENOBATEIBHOTO |
NapajuIeIbBHOTO COSMHEHHH IMPOBOJHHMKOB): IUIAHUPOBATH HCCICIOBAHHE, COOMPATh YCTAaHOBKY H
BBINOJIHATE M3MCPEHHS, CICIys MPEUIOKECHHOMY IUIaHy, (HUKCHPOBATH PE3YNBTAThI MOJTyYEHHON
3aBHCHMOCTH B BUZC TaOJMIl U rpaHKOB, AeNaTh BHIBOLI 110 pe3yJIbTaTaM HCCICIOBAHHUS,

o IPOBOJIUTE KOCBEHHBIC W3MEPEHUS (PHU3NYECKUX BETHYHH (YACNBbHAS TEIIOEMKOCTE
BCIECTBA, CONPOTHBIICHHE IPOBOJIHKAKA, paboTa W MOIIHOCTH IEKTPHYECKOTO TOKA): TIIaHWPOBAThH
M3MEPCHHsl, COOUPATH SKCIEPUMEHTATBHYIO YCTAHOBKY, CHELys NPEUIOKECHHON WHCTPYKIHH, |
BBEIYHCIIATH 3HAUCHHE BEJIMUUHEI,

. cobmonark mpaBWia TEXHUKH 0€30MacHOCTH 1pu paGoTe ¢  1aGOpaTOpPHEIM
obopyoBanueM;
. XapaKkTeph30BaTh MPHHIHIIE! JEHCTBHS U3yYCHHBIX IPUOOPOB H TEXHHUECKHUX YCTPOHCTB

C OIIOPOH Ha WX ONMHCAHMS (B TOM YMCJIE: CHCTEMA OTOIUICHHS JIOMOB, TUTPOMETP, TApoBas TYpOHHa,
amIepMeTp, BOJIBTMETD, CUYETUMK OIIEKTPHYCCKOH OJHEPIHH, 3JICKTPOOCBETHTENBHBIE NPHOOPEI
HAarpeBaTCIbHBIE 3JICKTPONPUOOPE! (IPUMEPBI), JNEKTPUUECKHE MPEIOXPAHUTENH, SIEKTPOMATHAT,
DJIEKTPOJIBUTATENb IIOCTOSHHOTO TOKA), MCIMOJB3ys 3HAHHA O CBOMCTBAX (DM3MYECKUX SBICHUE n
HeoOX0MMBIe QU3HIECKHE 3aKOHOMEPHOCTH;

L §

o Pacro3HaBaTh IPOCTBIC TEXHUYECKHE YCTPOMCTBA M H3MEPHTENbHbBIE TPHOOPHI 110
CXeMaM W CXCMATHYHBIM DHCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, MCHXPOMETP, THTPOMETP,
ABHTATEIb BHYTPEHHETO CTOPAHMSI, SIEKTPOCKOIL, PEOCTAT), COCTABIIATE CXEMBI JJIEKTPHUYECKHX LeTIeit
C TIOCJICNIOBATCIIbHBIM W NTapajlIeIbHBIM COCJIMHEHUEM 2JIEMEHTOB, pa3jinyasi yCJIOBHbBIE 0003HATCHUS
DJIEMEHTOB HIEKTPUUYESCKUX TIETEH;

o IPUBOJIATE ~ HPUMEPBI  (HaXOAWTh HMHGOPMALMIO O TpUMEpax) MPAKTHUECKOTO
MCIIOJIB30BaHUS (DU3HYECKUX 3HAHMI B MOBCEAHEBHOM KM3HH Ui obecredeHus 6e30MacHOCTH npu
obparmeHiy ¢ npubOpaMi M TEXHHYECKAMH YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBBSI B COOJIOCHUS
HOPM 5KOJIOTHYECKOTO NOBEACHHUS B OKPYIKaIOIIEH cpejie;

o OCYWIECTBJISITE TIOHCK WH(OPMAMHK (PU3MUECKOro coxepkanns B MHTepHeTe, Ha OCHOBE
MMEIOIIMXCSl 3HAHUH W IYTEM CPaBHEHHS IOIOIHUTENBHBIX MCTOYHHKOB BBIACIISTh HH(pOpMALIHIO,
KOTOpast SIBIISICTCS IPOTUBOPEYMBOM MIIH MOXKET OBITH HEOCTOBEPHOIL;



o WCIIO/IB30BaTh MPH BBINOJIHEHHN YYCOHBIX 3aJaHWH HAYYHO--TIONMYISPHYIO JIUTEPaTypy
(pusmueckoro cosiepKaHus, CIPABOUYHBIE MATEPHAILL, PECYPCHI CETH WuTepuer, BnageTy nmpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpasoBanns HHYOPMALMK U3 OXHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

. co3ZlaBaTh COOCTBEHHBIC IIMCBMEHHBIE WM KPAaTKHE YCTHBIE COO0OIeHHsA, o0000masn
MH(OPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (DH3HUECKOrO CONEPIKAHMS, B TOM YHCJIE IYGIHIHO
IPEACTABIIATE PE3yNbTaThl MPOCKTHON HIH HCCIICAOBATEIBCKON NEATEIBHOCTH, NIPH 9TOM TI'paMOTHO
UCTIONIb30BATh HW3YYCHHBIA IOHATHHHBIA anmapar Kypca (H3WKH, CONPOBOXKAATH BBICTYIUICHHE
Npe3eHTaIue;

. IpPA  BBIIOJHEHHH YUYeOHBIX TIPOCKTOB M HCCIENOBaHHM (U3MYECKHX MPOLIECCOB
pacrpelenaTh 00A3aHHOCTH B TPYIIE B COOTBETCTBHM C IMOCTABJICHHBIMH 3a[da4aMH, CICAUTH 3a
BBIIIOJTHCHHEM I1JIaHA JEHCTBUHM M KOPPEKTUPOBATH €r0, aJIEKBATHO OIIEHUBATH COOCTBEHHBIM BKIIAJ B
ACATENLHOCTE TPYIIBI, BBICTPAHBATE KOMMYHHMKATHBHOE B3aMMOACHCTBHE, MPOSBIAs TI'OTOBHOCTH
paspemarb KOH(IUKTHI,

K xonuy o6yuenus B 9 kiIacce mpeIMETHBIC pe3ybTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAKaTh
c(OPMUPOBAHHOCTE Y O0YJAIOIIIMXCS YMEHUIM:

° UCTIONIb30BaTh  MMOHSITHsI: CHUCTEMaA OTCYETa, MaTepUalibHas TOYKa, TPACKTOPHS,
OTHOCHTEJIBHOCTE MEXaHWYECKOTO JIBMKEHHs, aedopmauust (ympyras, TIUlacTHYecKas), TpeHWUe,
LOEHTPOCTPEMHUTENIEHOC YCKOPEHHE, HEBECOMOCTE M MEPETPY3KH, LEHTP TAKECTH, aDCOMOTHO TBEPIOE
TEJI0, HEHTP TSDKECTH TBEPAOTO TENNa, PAaBHOBECHE, MEXAaHWUYECKHE KOJIEOAHHMS W BOJIHEI, 3BYK,
MHQpasByK W YIbTPa3ByK, OIEKTPOMArHUTHBIC BOJIHBI, IIKala 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTH M JalbHO30PKOCTh, CIEKTPHI HCITyCKaHWsS W TMOTJIOWEHHs, anbda-, 6eta- M ramMma-
U3ITY9CHHUS, H30TOIIBI, sIEpHast JHEPICTHKA;

° pasuyaTh SBICHHS (PAaBHOMEPHOE H HEPABHOMEPHOE MPAMOIMHEHHOE JIBHIKCHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABHIKEHHE, CBOOOIHOE MAACHHE TEll, PABHOMEPHOE JBMIKEHHE 10
OKPYXXHOCTH, B3aUMOJICHCTBHE TEJl, PEAKTUBHOE IBHXKEHHE, KoyeOaTeIbHOe ABIKCHUE (3aTyXalOIue
M BBIHYXKICHHBIC KOJIeOaHus), PE30HAHC, BOIHOBOC [BU)KCHUE, OTPAXKCHHE 3BYKa, NPSIMOJIUHEHHOE
pacrpoCcTpaHeHHe, OTPaXeHHE W TIPEJIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpPAXKCHHE CBeTa,
pasnoxenue Genoro ceera B CHEKTP W CIOXKEHHE CICKTPATBHBIX I[BETOB, IUMCIEPCHS CBETA,
€CTCCTBEHHAs! Pa/In0AKTUBHOCTE, BOSHHKHOBCHHUE JIMHEHYATOTO CIEKTPa H3ITYHUEHUS) TT0 OIMMCAHUIO UX
XapaKTEePHbIX CBOMCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (H3MUECKOE SIBJICHHUE;

@ pacrio3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3MYECKUX SBJICHUM B OKpYXaroiieM Mupe (B
TOM 4YHClIe (U3MYECKUE SBICHUS B MPHPOJAEC: NPHINBBI M OTJIMBEI, JIBMKEHHME TuIaHeT COJHEYHOI
CHCTEMBI, pPEAKTUBHOC [BHXKCHHE JKHBBIX OPraHM3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH,
3CEMIICTPACCHHC, cecMHYecKHe BOJIHBI, IyHAMH, 3X0, IBETA TECJI, ONTHUYECKHE SBJIICHHSI B apupone,
Ouosornyeckoe JAeHCTBHE BHIMMOTO, YIBTPaQUONETOBOTO M  PEHTTEHOBCKOTO H3JIYYCHUH,
CCTECTBEHHBIA PAJHOAKTHBHBIA (OH, KOCMHYCCKHE Jy4H, PaJHOaKTHBHOE W3JIyYEHHE IPHPOTHBIX
MHUHEpAJIoB, NeHCTBHE PaJMOAKTUBHBIX M3JTy4eHHH Ha OpraHH3M HeNOBEKa), IIPH ITOM NEPEeBOIUTEH
MPAKTUIECKYIO 3a1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWCTBA (NPH3HAKH) (DH3MYECKHX
SIBJICHUIA;

° OITHCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PM3MYECKHE SBIICHHUS, UCIIONB3YS (DH3HUECKHE
BEIIMYHHBI (CPE/IHSAS W MIHOBEHHAs CKOPOCTH Tela IPH HEPAaBHOMEPHOM JIBHIKEHHH, YCKOpEHHe,
MEPEMEIICHAC, TTyTh, YIJIOBas CKOPOCTb, CHJIA TPECHHS, CHJIa YIPYTOCTH, CHJIAa TSDKECTH, YCKOPEHHE
CBOOOTHOTrO MaJeHus, BEC Teld, UMITY/IbC Tela, UMITYJIBC CHJIBI, MEXaHHYeCKas paboTa W MOIIHOCTS,
MOTCHUMAIbHAST SHEPrUs TEJd, TOMHATOrO Hal IMOBEPXHOCTBIO 3€MJIM, MOTCHIMAIBHAS JHEPrHs
CXKATOH TNPYXHHBI, KHHCTHYECKAas OHEPrHs, IOJHAs MEXAHWYECKas SHEPrus, TEPHOJ ¥ HaCTOTa
KoyieOaHul, JIMHA BOJIHBL, T'POMKOCTH 3BYKa M BBICOTA TOHA, CKOpOCTh CBETa, II0Ka3aTelb
MPEIOMJICHHs] CPE/IBI), MpPU ONHMCAHHWY TPABHIBHO TPAKTOBATH (M3WUYECKHH CMBICIT HCII0JIB3YEMBIX
BCIIMYAH, OOO3HAYEHMS W CIUHUIBI (DUIMYECKUX BCIWYHH, HAXOIHUTh (bopMyJIbl, CBSI3BIBAIOLIME



JAHHYIO (H3MUCCKYIO BENMYHHY C JPYTHMH BEJTHYHHAMH, CTPOHTH rpaQuKd  M3yUEHHBIX
3aBHCUMOCTEH (PU3UIECKHX BEITHYHH,

. XapaKkTCph30BaTh CBOMCTBA TEIN, (M3MYECKHE SIBJICHUS U MPOLECCH, WCIONB3Ys 3aKOH
COXPAHCHHS OHEPIUH, 3aKOH BCEMHMPHOIO TSIOTEHWS, IPUHIMI CYyEPHO3HLMHA CHJ, TPHHLIHII
OTHOCHTETBHOCTH ['aymiiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS! HMITyJIbCa, 3aKOHBI OTPAKEHHS H
NIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOIO W MACCOBOTO YHCEN TPH SAEPHBIX PEaKIHUAX,
TIPH OTOM J[aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA ¥ 3aIMChIBATH €10 MATEMATUYECKOE BHIPAKEHHUE,

J OOBSCHSTD (PHU3MUECKHE TPOTIECCHI K CBONCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CHTYaIHil
TIPAKTHKO-OPHEHTUPOBAHHOIO  XapakTepa: BBISBIATh MPHIMHHO--CIIECTBEHHBIE CBS3H, CTPOMTH
00BsiCHeHHe M3 2—3 JIOTHYECKHX [IAroB ¢ ONOpol Ha 2—3 H3yYeHHBIX CBOKCTBA (bU3HYEeCKUX SBJICHHIA,
(rsmyecKnX 3aKOHOB I 3aKOHOMEPHOCTE!H;

° pemath pacuCTHBIC 3a1aun (ONUPAIOLIAECS HA CHCTEMY M3 2—3 ypaBHEHHMH), HCHIONB3YS
3aKOHBI M (DOPMYIJIBL, CBSI3BIBAIONIME (M3MUCCKHE BEHYMHBI: HA OCHOBE aHAIM3A YCIOBHS 3aauH
3aIUCBIBATE KPATKOE YC/IOBHE, BBIABIIATE HEAOCTAIOIINE WM M30BITOUHBIC JaHHBIE, BHIOHPATH 3aKOHBI
1 (QOopMyIBI, HEOOXONMMBIC U DEIIEHWS, MPOBOIUTH PACUETHI W OICHHBATH PEATUCTHIHOCTD
TIOJIyYEHHOT O 3HAYCHUS (PH3UYCSCKOM BEIIMYUHBL,

@ Pacrio3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PELIHTE TPH HOMOIIH (UIHYCCKAX METOLOB,
HCTIOJIb3ysl  OMMCAHME HCCIICIOBAHUs, BBIIEIATh IPOBEPSEMOE IPEANIONOXKEHHE, OIEHUBATh
MPaBUIIEHOCTH MOPSIIKA TPOBEICHUS HCCIIE/JOBAHMUS, I€TaTh BBIBO/IbI, HHTEPIIPETHPOBATH PE3YIbTATHI
HaOMIOeHUH U OIIBITOB;

o TPOBOIHTE OITBITHI 110 HAOMOAEHHIO PUIHUECKHX SBIICHHH MM QU3MUECKIX CBOMCTB Tell
(u3yuenne BToporo 3akoHa HbiOTOHA, 3aKOHA COXPAHEHHUS YHEPTHH, 3aBHCAMOCT neproia Koyebanwmii
NPYXHHHOTO MasTHHKA OT MAcChl Ipy3a M JKECTKOCTH MPYXKHHBI M HE3aBHCHMOCTH OT AMIUTHTYIBI
MaTBIX KOJIeOaHWH, MPAMONMHEHHOE PAaCIPOCTPAHCHHE CBETA, PA3IOKEHHE GENOro CBETA B CTIEKTD,
W3YYCHWE CBOHCTB H300DKEHHS B IUIOCKOM 3€pKaje H CBOMCTB HM300pDaXeHHA INIpeaMeTa B
cobuparowmeii MH3e, HabMONEHNE CIUTOMHEIX U IMHEHYATHIX CIIEKTPOB M3/IY4EHNS): CAMOCTOSTEHHO
CoOHpaTh yCTaHOBKY H3 HM30BITOYHOrO Habopa 0GOPYNOBAHMS, OMMCHIBATH XOJA OMBITA M €ro
pe3ynbTaThl, (HOPMYIHPOBATE BHIBOIBI;

o POBOHTE TPH HEOOXOIMMOCTH CEPHIO TNPSMBIX H3MEPEHHid, ONpenensis CpenHee
3HAYCHUE H3MEPACMOH BENMYMHBI ((POKYCHOE pacCTOsHHe coOMparomeil JHH3BI), 060CHOBBIBATE
BEIOOD crioco6a usMepennst (M3MepHTeIEHOrO pHOopa);

k]

o MPOBOAWTE HCCJICIOBAHUE 3aBHCHMOCTEH (U3HYECKWX BEJIWYHMH C HCIOJH30BAHHEM
NPAMBIX H3MEPECHUH (3aBUCHMOCTB IIyTH OT BPEMEHH TIDH DPABHOYCKOPEHHOM IIBH)KEHWH 0€3
HA4allbHOH CKOPOCTH, TepHoja KOJIeGaHHH MaTeMaTHUYeCKOro MasTHHKa OT JUIMHBI HHUTH,
3aBHCHMOCTH yIia OTPaKCHHs CBETa OT yria MalCHUA M yria HPENOMIICHHS OT YIila MaJCHUs):
TUIAaHMPOBATh MCCI/IC/IOBAHNE, CaMOCTOSTENBHO COOMpaTh YCTAHOBKY, (HKCHpOBATH PE3yJIBTATHI
TIOJYYCHHOH 3aBHCHMOCTH (DH3HYECKMX BENIMYMH B BHAC TAONHWI ¥ rpadHKOB, HeTaTh BBIBOMBI MO
pe3yJibTaTaM HCCIIE0BaHMUS,

o MPOBOAUTE KOCBCHHBIC H3MCPEHHs (H3HMYECKHX BEIMYHH (CpPElHss CKOPOCTH W
YCKOpCHHC Tella TPH PaBHOYCKOPEHHOM [BHIXKEHUM, YCKOPEHHE CBOGOIHOIO MAJICHHS, KECTKOCTE
NPYKUHEI, KO()YUIHEHT TPEHHMA CKOJIBKCHHSI, MEXaHHYECKas paboTa i MOLIHOCTD, YACTOTA I IIEPHO
KOJIEOaHHH MAaTEeMaTHYECKOTO W MPYXMHHOTO MAasTHHKOB, ONTHYECKAs CHIA cobuparonieil JTHH3EL,
PAJMOAKTHBHBIH (OH): TUIAHMPOBATH H3MEPEHUs, COOHPATh IKCIEPHMEHTATBHYIO YCTaHOBKY H
BBITIOJIHATD M3MCDEHHS, CIIEHYsl IPEITONKEHHOH HWHCTPYKIHH, BBIYUCISTH 3HAUCHHE BEJIMYUHBI H
AHATM3UPOBATH TTOJTYYCHHBIC PE3YJIBTATEI C YHETOM 3aJaHHOM MOTPEUIHOCTH H3MEPEHHIL;

o cobyronaTte  npaBWila  TEXHHKH  OE3011aCHOCTH npu pabore ¢ saGopaTopHBIM
obopynoBanueMm;



L] pa3muyaTe OCHOBHEIC TIPH3HAKH U3Y4YCHHBIX @HSHT-IGCKHX MO,D,eJ'[CfI! MaTepHaJIbHasd TOYKa,
abCOMIOTHO TBEPIOE TENO, TOYCYHBIH WCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb
aToMa, HyKJIOHHAasi MOJIEJIb aTOMHOI'0 S/1pa;

. XapakTepu30BaTh IIPUHIHIIBI AeHCTBHS M3YYEHHBIX TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OIOPOH Ha MX ONMHMCAHMS (B TOM YUHUCIIE: CTTHIOMETP, IaTYHKH TI0JIOXKEHHUS, PACCTOSHUS U YCKOPEHMUS,
pakera, 3X0JOT, OYKH, MEPHCKOI, (oToanmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, AO3UMETP,
Kamepa BunbcoHa), HCHONB3ys 3HAHHA O CBOMCTBAX (HU3HUECKUX SABJICHHH M HEOOXOAMMEIE
busnyecKue 3aKOHOMEPHOCTH;

. HCTIONIE30BATE CXEMBl M CXEMATHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX YCTPOMUCTB,
U3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTMYECKMX TPOIECCOB TMPHU PEIICHUH YYCOHO--TIPAKTHUECKUX
3a1a4, ONITHYECKHE CXEMBI JJIs TIOCTPOCHHS H300paXKeHUH B IJIOCKOM 3epKajie U coOuparoei JInH3e,;

. [IPUBOJUTE [pPUMEPBl (HAXOMUTh WHPOpMAIMID O TpuUMepax) MpPaKTHYECKOro
UCTIOJIB30BaHMsl (DU3MHUECKUX 3HAHUM B ITOBCEIHEBHON JKU3HM s oOecrmedeHus 0e30macHOCTH MpH
obpammeHnu ¢ MpUOOpPaMU W TEXHHYECKUMM YCTPOHMCTBAMH, COXPAHEHHUS 3IO0POBBS U COOMIONCHUS
HOPM 3KOJIOTUYECKOTO MOBEICHHS B OKpYIKalomeH cpezie;

. OCYWIECTBIIATh TMOUCK WHGpOpMaimu (H3NYECKOro conepxanuss B HWHTepHETe,
CaMOCTOATENBHO (QOPMYJIHPYSI TOHCKOBBIH 3aIpoc, HAXOAWTh MYTH ONpPEIENeHHs IOCTOBEPHOCTH
TMOJIy4eHHOM nHOpMAIMK HAa OCHOBE UMEIOIIUXCSl 3HAHUH U JIOTIOTHUTE/IEHBIX HCTOYHUKOB;

o UCIIOJIB30BATh TIPH BBITIOTHEHUH YUeOHBIX 3a[JaHUil HAyYHO--TIONMYJISIPHYIO JTUTEPaTypy
(u3myecKoro cojepxaHus, CIPABOYHBIE MATEPHAIBI, PeCypchl ceTH VIHTepHET, BIaleTh NpUéMaMu
KOHCIIEKTHPOBaHMsI TEKCTa, MpeoOpa3oBanus HHMOPMAIMK U3 OTHOM 3HAKOBOM CHCTEMEI B APYTYIO;

. co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHHUS HAa OCHOBE MH(pOpManu u3
HECKOJIBKMX HCTOYHHKOB (PU3UYECKOTO COMCPXKaHUSI, MYOIUYHO MPEICTABISATh PE3YIIBTAThI IPOCKTHOM
WM UCCIIENOBATENIBCKON AEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO HCIOJIb30BATh U3YYCHHBIN MOHITHHHBIHA
amnmapar u3y4aeMoro pasjena (U3MKH M CONPOBOXK/ATh BBICTYIUIEHWE TIpe3eHTanueit ¢ yu&rom
0COOEHHOCTEN ayIMTOPUU CBEPCTHHKOB.
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O
ITPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JJISI YYEHUKA

Ousuka, 7 kmace/ [leperkun A B., O6mecTtBo ¢ OIrPaHHUYE€HHOM OTBETCTBEHHOCTBIO
«3narenbeTBo «DK3aMen)y

Ousuka, 8 kmace/ [epermkun A.B., O6mecTso ¢ OTPaHHYEHHOH OTBETCTBEHHOCTHIO
«[IPODA»; Axtmoneproe o6imectro «M31aTenseTso «IIpocBemmenuey

Ousuka, 9 xiace/ Ilepoimkuu A.B., I'ytaux E.M., O6mectso ¢ OTpaHUYEeHHOU
OTBETCTBEHHOCTRIO «[IPODA»; Akumoneproe o6mectso «M3nateserso «IIpocemenuey

METOJINYECKHE MATEPHUAJIBI JJISI YYUTEJLS

7 KJIACC
Pabodast mporpamma.
IIporpammer  ocHOBHOrO  061IETO obpasosanus. ®usuka. 7 — 9 Kiaccs

(aTopbr:A.B.ITeprmkus, H.B. ®unonosny, E.M. I'yTHuK),

Paboqas mporpamma 1o ¢usuke. 7 knace/ Cocr, T.H. Cepruenko. — M.: BAKO, 2014,
B COOTBETCTBUH C BEIODAHHBIM YUEOHHKOM:

leppimkun  A.B. Ousuka. 7 knace. VueGruk st o0Imeo6pasoBaTebHEIX
yapexuenuii . M.:[Ipoga. 2011

Jlykammk B.M. CGopuuk BOnpocos u 3amay mo usnke. 7-9 k1. — M.: [IpocBemenue,
2010. -192c.

8 KJIACC

PaGouas mporpamma. @usuka. 7 — 9xacce: Y4eOHO-METOIMYECKOrO TIOCO6Hs
/coct. TuxonosaE H. — 2-¢ n31..cTepeotunt. —M.: Jlpoda,2013. — 398,(2)

[IporpaMMbl  OCHOBHOTO  06IIErD obpazosanus. ®usuka. 7 — 9 KIacchH
(aBropsr:A.B.ITepeimknn, H.B. ®unonoswny, EM. I YTHHK).

Pabouas mporpamma no ¢usmke. 7 kmace/ Coer. T.H. Cepruenko. — M.: BAKO, 2014,
B COOTBETCTBHH C BEIOPaHHBIM YUCOHHKOM:

Ilepsiukinn  A.B. ®usuka. 7 kmace. YueGHHK st o6meo6pa3oBaTebHBIX
yapexuenuii . M.:JIpoda. 2011

Jlykamux B.W. CGopHuK BOpoCcoB ¥ 3amad 1o dusmke. 7-9 k1. — M.: IIpocBemenye,
2010. -192c.

Kupnk JLA. Ousuxa — 7. PasHoypoBHeBEIE camocTOsITEIBHEIE W KOHTPOJIbHBIE
paboTel. —5-€ u3naHue,- M.UJIEKCA, 2013,

Acraxosa T.B. ®usuka. 7 knacc. JlaGopatopreie paGotel. KoRTponbHELe 3ananms, —
Caparos:JIuneit, 2014,

«KoHTposbHO-H3MepuTeEHEe MaTepHansl, Dusnka, 7 knace/Coct. H.Y. 3opun. — 2-
€ u3[.,nepepad. — M.:BAKO, 2013.

Mapor A.E. ®usnka. 7 knacc: y4ebHo-MeToanueckoe mocobue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

A.B. Ileprrmkun ®usnka-8xi 2017 M. Hpoda

H.B. ®unorosru Meroamueckoe nocobue 2015 M. Hpoda

A.E. Mapon, E.A. Mapor CamocTosTesHbIe 1 KOHTPOJIbHBIE paboTkI-8 kmace 2017
M. lpoda

B.B. Illaxmaroga ,0.P, llepep Tnarnoctuueckue paGotst -8 kmace 2016 M. Hpoda
14.A.E. Mapown, E.A. Mapow, C.B. [To3oiickuit C6opruk Bonpocos 1 3amay 2015 M. Hpoda

9 KJIACC

Paboyas nporpamma. ®@usmka. 7 — 9xjacchr y4e0HO-METOANYECKOTO TTOCOGHS
/fcoct.TuxonoBaE.H. - 2-¢ H3L..crepeotunt.  -M.:  Jlpoda,2013. — 398,(2)



2. IlporpamMmmsel  OCHOBHOrO odwero obpasopanns. Ouspka. 7 — 9 KJTacChl
(aBroper:A.B.Ilepbmmkusn, H.B. Oumnonosny, E.M. I'yTHuk).

PaBowas mporpamma 1o pusuke. 7 xnace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014,
B COOTBETCTBUH C BHIOPAHHBIM YYEOHHUKOM:

leppmmkun  A.B. ®usmka. 7 xiace, YaeOnuk s 061eo6pazoBaTebHEIX
yapexuenuii . M.:JIpoga. 2011

Jlykammx B.M. C6oprEK BOonpocos  3anay 1o busuke. 7-9 k1. — M.: Ipoceemenwe,
2010. -192c.

Kuprk JLA. ®usuxa — 7, PasnoyposHesbie camocTosTenbHBIe 1 KOHTPOIBEHEIE
paboTEL. —5-¢ u3nanve,- M.UJIEKCA, 2013.

Acraxopa T.B. ®usnka. 7 kiacc. Jlaboparopubie paGorsr. KoHTponbHbIe 3a1anus, —
Caparos:Jluneit, 2014,

«KonTpomsHO-M3MepHTe L HEIE Mmarepuaisl. Ousuxa. 7 kinace/Cocr, H.U. 3opuH. — 2-
€ U3/, 1tepepabd. — M.:BAKO, 2013.

Mapor A.E. ®usuxa. 7 kiace: yuebHO-MeToamYeckoe mocobue/ A.E. Mapos.- M.:
Hpooda, 2011.- 123¢.:

KoHTpossHEIe B camocTosTebHBIe paboThl Mo pusmke. 9 kmace: y4ebHHKY A.B.
Ileppmmknna, EMM. Tytenk «®usnka 9 kmacey / O.W. I'pomuesa. — M.: Usnarenscrso
«9k3ameny, 2014.

Tecter mo ¢usuke. 9 kmace: k y4ebnuky A.B. Ilepemukuna, E.M. I'yrauk «Dusnka
9 xmace» / O.U. T'pomuera. — M.: Usnatenserso «OK3ameny, 2010,

®usuka. 9 xmace. TemaTuyeckue TECTOBBIC 3aaHus ISl TOArOTOBKH K ['UA. / aBT.-
coct.: M.B. Boiinerko, O.H. Mupomkuna, — SApocnasne: 000 «Axanemust pasBuTH», 2014,

IOU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET

7 KJIACC

buGmuoreka — BcE o npeamery  «®usmkan. —  Pexum Jocrymna:
http://www.proshkolu.ru

Buneoonsiter Ha ypokax. — Pesxim nocryna: http:/fizika-class.narod.ru

Ennnas xomnexims mudpossix 00pa3oBaTebHBIX pecypcoB. — Pexnm Jocryma:
http://school- collection.edu.ru

WHTepecnbie Matepuans! k ypokam (H3MKK MO Temam; TECTHI 110 Temam: HarJsTHEIe
OCOOHS K ypokaM. — Pexum moctyma: http://class- 1zika.narod.ru

L posrre 06paszosarensusie pecypcel. — Pesxnm noctyna: http://www.openclass.ru

OJICKTPOHHBIE yueOHUKH TO (u3MKe. — Pesum nocryna: http://www.fizika.ru
8 KJIACC
bubmmorexka - BcE o npeamery  «@wusuka». —  Pexum JocTyna:

http://www.proshkolu.ru

BuneoonsiTs Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

Enmnnas xomnexims mudypossix 00pa3oBaTeNbHBIX pecypcoB. — Pesxim JOCTYyIa:
http://school- collection.edu.ru

VlHTepechble MaTepuamst K ypokam (usukn 110 Temam; TecT! MO TeMaM; HarJsiIHbIe
II0COOHS K ypoKaM. — Pexcnm nocryma: http://class-fizika.narod.ru

udpossie 06pazosarenbHbie pecypeer. — Pexxnam nocryna: http://www.openclass.ru

ONEKTPOHHBIEC YYeOHHUKH 11O dusuke. — Pexxum nocryra: http://www.fizika.ru

9 KJIACC

BuzeoonkiTst Ha ypokax. — Pesxrm nocryna: http://fizika-class.narod.ru

Enunas komnexmus LA(POBBIX 06PA30BATETHHBIX pecypcoB. — Pexum mocryma:
http://school- collection.edu.ru




WHTepechrie MaTepuaisl K ypokam dH3MKH 1O TeMaM; TECTHI MO Temam; HATJISIIHBIE
[ocobust K ypokam. — Peskum noctyma; http://class-fizika.narod.ru

[upossie o6pazosarensupie pecypcesl. — Pexxum noctymna: http://www.openclass.ru

OJIeKTPOHHEIE Y4YeOHMKH 110 Qmsuke. — Pesxum nocryna: http://www.fizika.ru

Hucrannuonnas mxosa Ne368 http://moodle.dist-368.ru/ OrkperTeni kinace. Ceresoe
obpasoBarenpHOE COOBIIECTRO. http://www.openclass.ru/node/109715

Enunas KOJIJIEKIIHS H(GPOBBIX oOpa3oBaTebHBIX pecypcos.
http://schoolcollection.edu.ru/catalog/

QenepanbHbIi LUEHTP HH()OPMaLMOHHO-06Pa30BaTeTBHBIX PECYPCOB.
http://www.fcior.edu.ru/

HWurepuer ypok. http://interneturok.ru/ru/school/physics/
Iaseta «1 cenrsbps» MaTeprans mo ¢usnke. http://archive.1september.ru/fiz
AHEMalun GpusHaecKuX 06bekToB. http:/physics.nad.ru/

JKusast husuka: o6yuarormas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ousuika.ru. http://www.fizika.ru




