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AJJAIITUPOBAHHAS PABOYAA ITPOT'PAMMA
AJI51 O0YUYAKOIIHMXCH € 3aAeP:KKOi ncuxuveckoro passutus (311P)

[IpenmeTt ¢usuka (6a30BbIiA YPOBEHB)

Knacc7a,78,8a,8B,9a,98B

OO0111e€ KOIMYECTBO YACOB M0 yueOHOMY TuiaHy 238 4, 1o 68 4. (2 4. B HeeN0) B 7-
8 kimacce, 102 4. (3 4. B HeAEN0) B 9 Kiacce

CocrasiieHa B COOTBETCTBUM ¢ DeaepanbHON paboueii mporpamMmoii no Gusuke.

YueOHuk: dusuka 7 xiacc: 0a30Bblil ypoBeHb: yueOHuk/ M.M. Tlepbikun, A.U.
MBanoB. — Mocksa: [Ipocsewmenue, 2023.

duzuka 8 knacc: 0a3oBblil ypoBeHb: yueOHuk/ M.M. Tlepbiukun, A .M. MBaHoB. —
Mocksa: IIpocsemenue, 2024.

duzuka 9 knacc: 0a3oBblil ypoBeHb: yueOHuk/ M.M. Ilepbiukun, A .M. MBaHoB. —
Mocksa: [Ipoceemienue, 2025.

Paccmotpena Ha 3acenannt MO yuuTeneil €CTECTBEHHOHAYYHbIX AUCIUIIINH
[Iporokon Ne 1 ot «27» aBrycra 2026 r.
Pykosoauresns MO Cunernazosa 1.B.

(moAmuUCH)




MOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi pabouasi mporpaMMa OCHOBHOTIO 0OIIero o0pa3oBaHHUsl OOy4HaKOLIMXCS C
3a[IeP>KKON MCUXUUeCKOro pa3putus (nanee — obyudaromuxcs ¢ 3[1P) no ¢usuke COOTBETCTBYET
®DenepalbHOI anaNTUPOBAHHON OCHOBHOW 0011€00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO
obuiero oOpa3oBaHUs OOYYAKOLIUXCS C 33MEPKKON MCUXUYECKOrO pa3BUTUS MO (U3UKE U
BKJIFOUAET TMOSICHUTEJIbHYIO 3alHCKy, COAep)kaHHe OOYy4YeHHUs, IUIaHHUpYeMble pe3yJIbTaThl
OCBOEHHMs1 MporpaMmbl no ¢usuke. IToscHUTENbHAs 3amucKka OTpakaeT oOlIMe LeNu U 3a7ayu
M3y4yeHUs1 PU3UKH, MECTO B CTPYKTYpe Y4eOHOrO IIaHa, a TaKXKe MOAXOAbI K OTOOPY CoepIKaHus
H MJIAHUPYEMBIM pE3yJIbTaTaM.

Lenp peanuzanuu aaanTUPOBAHHON padouel MporpaMMbl OCHOBHOTO 00LIero oOpa3oBaHUs
obyuaromuxcs ¢ 3[1P: obecnevenue BoimonHenus tpedopanuit PI'OC OO0 obyyaroumxcs ¢
OB3 nmnocpencTBOM cO30aHMs  YCIOBMHA JUIi  MAaKCHMAJIbHOTO  yIIOBJIETBOPEHHsI OCOOBIX
oOpazoBatenbHbIX MoTpedOHOCTEN ofyuaromuxcst ¢ 3I[IP, obecrneyuBarolMX YCBOEHUE UMH
COLIMAJIBHOTO U KYJBTYPHOT'O ONbITA.

AnantupoBaHHas paboyasi nporpaMMa OCHOBHOTO 001ero oopa3zoBanus AJsi O0y4aroLIHX Csl
¢ 3I1P npencraBisier codoii amantupoBaHHblii Bapuant POII OOO. Apanranust nporpaMmbl
NpeArnosaraeT BBEAEHHE IPOrpaMMbl KOPPEKLHOHHOW paboThl, OPHEHTUPOBAHHOH Ha
yIOBJIETBOPEHHE OCOOBIX, 00pa3oBaTeNbHbIX NOoTpeOHOCTel, oOyuaromuxcs ¢ 3I1P u nogaepxkky
B ocBoeHun DPAOIT OO, TpeboBaHUil K pe3ysbTaTaM OCBOEHMs MPOrpaMMbl KOPPEKLIMOHHOMH
pabdorer @AOIT OO0 mna obyuarommxcst ¢ 3[1P. Obs3arenbHBIME YCIOBUSMU peajM3aLuu
DAOIT OO0 pns obyuarouxcsi ¢ 3[1P siBIsieTCs NCUXOI0ro- Nefarornyeckoe CornpoBOXKIAEHHE
oOyyarorerocs, coryjiacoBaHHasi padoTa MegaroruuyecKkux pabOTHHKOB, peaM3yIOLUX
NporpaMMy KOPPEKLIMOHHOH paboThl, COmep’kaHHe KOTOPOH MJIsl Ka)Ioro o0y4arouerocs
OMpeAeNsieTCs C y4eTOM ero ocoObIx 00pa3oBaTeNIbHbIX MOTPEOHOCTEN Ha OCHOBE PEeKOMEHIaIHil
[IMIIK, UTTPA.

[To pe3yabTaramM NCHXOJIOrO-NEAaroru4eckux oOCNeNOBaHUN, B OCHOBHOW IIKOJE
BBISIBJIEHbI 6 00YYarOIIUXCS C 3aePIKKOM NMCUXU4Yeckoro pasputus: 7B kiacc — 1 yenosek; 9 B
KJ1acC — 2 4enoBeKa.

V  ofOyd4arouuxcss € [OaHHOW HO30JIOTMEH OTMEYaroTCsl TPYAHOCTH IPOU3BOJIBHOM
CaMOpEeryJIALMH, MPOSIBIAIOILEHCS B YCIOBUAX NESITEIbHOCTH M OPraHU30BAHHOTO MOBEAECHUS, U
NpU3HAKK OOLIel COLMabHO-3MOLMOHAIBHONH He3dpenocTd. KpoMe Toro, y maHHOH KaTeropuu
oOy4aroluxcss OTMEUAlTCs MPU3HAKK JIETKOH opraHudeckoil HenocraroyHoctd [IHC,
BBIPAJKAIOIIMECS] B MOBBIIIEHHONW MCHUXUYECKOH MCTOLIAEMOCTH C COMYTCTBYIOIIUM CHI)KEHHEM
YMCTBEHHOH pPaOOTOCIOCOOHOCTH M YCTOHYMBOCTU K HHTEJUIEKTYaJbHbIM M 3MOLMOHAJIbHBIM
Harpy3kaM. [ToMHMO nepeuncieHHbIX XapaKTEPUCTHK, ¥ 0OyHarOLINX Csl
OTMEYAIOTCS THUMNHMYHBIE, B PpA3HOH CTENEHH BbIpAXEHHbIE, AHCHYHKUMM B chepax
NPOCTPAHCTBEHHbIX  NPEACTABICHUH, 3PUTENBHO-MOTOPHOH  KOOpPAMHALMH,  (POHETHKO-
(boHEMaTHUYECKOTO Pa3BUTHSI.

Hnsobyuatomuxcss ¢ 3I[1P xapaktepHbl cienyroouue crenudpuyeckue o0Opa3oBaTeNbHbIC
NOTPEOHOCTH:
-obecneueHue 0coO0i MPOCTPAHCTBEHHON U BPEMEHHOH OpraHu3ali 00pa3oBaTeIbHON Cpelbl C
yueroM ¢yHkuuoHanbHOro cocrosiHusi LIHC u HelpoaMHaAMHKM TCUXUYECKUX MPOLECCOB



obyuaromuxcst ¢ 3I1P (ObICTpoil UCTOLIAEMOCTH, HU3KONH PabOTOCMOCOOHOCTH, MOHMXKEHHOTO
oOuiero ToHyca),

-KOMIUIEKCHOE CONPOBOXKIEHHE, HAMPABIEHHOE HA KOMIIEHCALMIO e(HUIIMTOB SMOLIMOHAIBHOIO
pa3BuTHs, (OPMHUPOBAHME OCO3HAHHOH CAMOpEryJsIUMU MO3HABATEIbHON JAESTeJbHOCTH U
MOBEIEHMS,

-OpraHu3alus rnpouecca o0yueHHs ¢ y4eToM crieliMdUKH YCBOSHHUs 3HAHUM, YMEHUH 1 HaBbIKOB
obyuaromumucs ¢ 3[IP ¢ ydetom Temmna y4yeOHOU paboThl ("mowaroBom" mMpenbsiBIEHUH
Marepuaia, IO3UPOBAHHOH TIOMOIUM B3POCJIOro, HCMHOJb30BAHUU CIIELHATBHBIX METOIOB,
NPUEMOB U CPENCTB, CIIOCOOCTBYIOIIMX Kak oOOLEeMy pPa3BUTHIO OOYYaroIerocs, Tak H
KOMIIEHCALIMH MHAMBUAYAJIbHBIX HEAOCTATKOB Pa3BUTHSI);

-yueT aKTyajbHbIX M MOTEHLHAJbHbIX I[O3HABATEJbHBIX BO3MOXHOCTEH, oOecrneueHue
MHIMBUAYAIbHOrO TeMrna OOyueHHs M MPOABMXKEHHUs B OOpa30BATENIbHOM MPOCTPAHCTBE IS
pasHbIX rpynn obyuatouiuxcs ¢ 3I1P;

-npodHIaKTUKA U KOPPEKLIUS COLMOKYIBTYPHOI U IIKOJIbHO# e3aaanTaluy,

-[IOCTOSIHHbBIH (TMOLIArOBbIi) MOHUTOPUHT PE3YJIbTaTUBHOCTH 00pa30BaHust U CHOPMUPOBAHHOCTH
COLMAJIbHOM KOMITETEHLIMU O0YUaIOIIMXCsl, YPOBHS M IMHAMHUKH MCUXO(PH3UUECKOrO Pa3BUTHS;
-obecreyeHne HEMpephIBHOTO KOHTPOJII 32 CTAHOBJIGHWEM yueOHO- IO3HaBaTeJbHOMN
nesrenrbHocTH  oOyvarowerocss ¢ 3[IP, mnpomomkarouierocs 10 OOCTHXKEHHS]  YPOBHH,
MO3BOJISFOLLETO CIPABJISATHCS ¢ Y4EOHBIMU 3a1IaHUSIMH CAMOCTOSITEIIBHO,

-IOCTOSTHHOE CTHMYJIMPOBaHHE MO3HABATEJIbHOW aKTUBHOCTH, MOOYXXJIEHUE HHTepeca k celde,
OKpY’KaroLIeMy NpeMETHOMY U COLMAJIbHOMY MHDY;

-[IOCTOSIHHAsI TOMOLIb B OCMBICJIEHHH M pACIIMPEHHM KOHTEKCTAa yCBAaWBA€MbIX 3HAHHIii, B
3aKperJIeHUH U COBEPILIEHCTBOBAHMH OCBOEHHBIX YMEHHUH,

-crienanpHoe oOyueHue "mepeHocy” chOpMHUpPOBAHHBIX 3HAHUH U YMEHHUIl B HOBbIE CHTYalUU
B3aUMOJIEHCTBHUS C JEeHCTBUTEIbHOCTHIO;,

-[IOCTOSIHHASI aKTyaIM3alisl 3HAaHUH, YMEHHIA 1 0100pseMbIX 00IECTBOM HOPM MOBEIEHHS;
-UCMOJIb30BAHUE TMPEUMYIIECTBEHHO MO3UTHBHBIX CPEACTB CTUMYJSILMH [JESTEJIbHOCTH U
MIOBEEHMS,

-pa3BUTHE M OTPabOTKa CPEACTB KOMMYHHKALIMH, MPUEMOB KOHCTPYKTHBHOIO OOLIEHHS U
B3aMMOJEICTBYsI (C YUJeHAMU CEMbH, CO CBEPCTHUKAMH, C B3pOCIIbIMH), POPMHUPOBaHHE HABBIKOB
COLIMAJILHO 0100PsIeMOro NMOBENEHUS,

-CrieaibHas ICUX0-KOPPEKLMOHHAs MOMOILIb, HanpaBlieHHas Ha GOopMHpOBaHUE CITOCOOHOCTU
K CaMOCTOSITEJIbHOH OpraHu3alMu COOCTBEHHOH HEATEIbHOCTM U OCO3HAHUIO BO3HHKAKOIIMX
TPyIHOCTeM, GOpMHUpPOBaHUE YMEHHS 3aNpallMBaTh U UCIIOJIb30BATh MOMOILLb B3POCJIOro;,
-obecreyeHne B3aUMOIEHCTBUS CeMbH M 00pa30BaTENIbHOW OpraHu3alMu (COTPYAHUYECTBO C
ponuTessiMu (3aKOHHBIMH MTPEACTABUTENISIMH ), aKTUBU3ALIHUS PECYPCOB CEMbH 1151 HOPMHUPOBAHUS
COLMAJIbHO AKTUBHOM MO3ULIMH, HPABCTBEHHBIX U OOIIEKYIbTYPHBIX LIEHHOCTEIH).

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA AOOII 000
JIMYHOCTHBIE, METAamnpeAMETHbIE M IMpPEeIMETHbIE Pe3yJbTaThl OCBOEHHsI OOYYarOLIMMHUCS C
3anepxkoi ncuxudeckoro pa3sutust AOOIT OOO pns obywaromuxcs ¢ 3[1P cooTBETCTBYIOT
DI'OC 00O ¢ yyerom ux ocoObix 00pa3oBaTeNbHBIX MOTPEOHOCTEN U OTpaXkeHbI B heaepanbHbIX
pabo4ux mporpaMmax Mo y4yeOHbIM NpeaMeTam.



[Mpy NpOeKTUPOBAHMM IJIAHUPYEMBIX PE3YJbTATOB peaju3yercs HMHIAMBUAYAIbHO-
muddepeHMpPOBaHHBI MOAXOA KaK OIUH U3 BeAyLMX B ITpoLiecce 00pa3oBaHusi 00YHaKLIUXCS C
3I1P.

[Ipu NpOEeKTUPOBAHUH TMJIAHUPYEMbIX MPEIMETHBIX PE3yJbTaTOB MO (PU3MKE YYUTBHIBAKOTCS
ocobOble 00pa3oBaTeabHbIe MOTPEOHOCTH, U BO3MOXKHOCTH oOyuaromuxcs ¢ 3I1P.

[Tnanupyemble pesynbraThl ocBoeHus obOyuarommmucs ¢ 3[IP AOOIT OOO nononHstoTCS
pesyapratamu ocBoeHus [1IKP:

-pe3yJibTaTaMHi AOCTHXKEHHS KaXIbIM 00Y4arMUMCsi CHOPMUPOBAHHOCTH KOHKPETHBIX Ka4eCTB
JMYHOCTH C YYETOM COLIMOKYJIBTYPHBIX HOPM U MPABUJL, )KU3HEHHBIX KOMITETEHLHH, CIOCOOHOCTH
K COLIMAJIbHOM afanTtaluu B OOLIECTBe, B TOM YHUCIIE:
-c(OPMHUPOBAHHOCTh COLMAJbHO 3HAYMMbBIX JIMUHOCTHBIX KAueCTB, BKJIKOYas LEHHOCTHO-
CMBICJIOBbIE YCTAHOBKH, OTpaKalolWe TrpakJaHCKUE MO3ULUH C Y4€TOM MOpajbHO-
HPABCTBEHHBbIX HOPM U MPaBHJI, MPABOCO3HAHHE, BKJIOYas FOTOBHOCTh K COOJIIOJEHHIO MPaB U
obsi3aHHOCTEl rpaknaHuHa Poccutickoit denepanuu,
-COLMaIbHbIE KOMIIETEHLIMHU, BKJIIO4Yast CTOCOOHOCTh K OCO3HAHHIO POCCHICKOM MIEHTHYHOCTU B
MOJIMKYJbTYPHOM COLMyMe, 3HAUYUMOCTb pPACLIMPEHUS] COLMAJbHBIX KOHTAKTOB, Pa3BUTHS
MEXJIMUHOCTHBIX OTHOLUEHUH MPH COOJIFOAEHHH COLHAIbHBIX HOPM, TIPABHJI MOBEAECHHUS, posiel U
(bopm B3aUMOAEHCTBHUS B COLIUYME;
-chOPMHPOBAHHOCTD MOTHBALIMM K Ka4eCTBEHHOMY OOpPa30BAHMIO U LieJIeHANpPaBJIEHHOM
IO3HABATEJIbHON IEeSTEIbHOCTH,
-OCBOEHHE COLIMAbHBIX HOPM, MPAaBUJI MOBEIEHHs, posieit U POpM COLMANbHOMN JKU3HH B IpyIImnax
1 COOOIIECTBAX, BKJIFOYAst B3POCIbIe H COLIMANIbHbIE COOOILECTBA;
-CIIOCOOHOCTD MOBbILIATH YPOBEHb CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NesITeNbHOCTb,
B TOM YUCJI€ YMEHHE YUUTbCS Y APYTUX JIOIEH;
-hbopMHpOBaHHE YMEHHIi MTPOAYKTUBHONW KOMMYHHKALMHU CO CBEPCTHUKAMH, AETbMH CTapIIEro U
MIIaJILIEr0 BO3pPAcTa, B3POCIBIMH B Xone 0Opa3oBaTebHOH, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
HCCIIEI0BATEIbCKOM, TBOPYECKOM U IPYTUX BUIOB AEATENbHOCTH;
-CIOCOOHOCTb OCO3HABATh CTPECCOBYIO CHTYALIMIO, OLIEHUBATH MPOUCXOASLINE H3MEHEHHUST H UX
MOCJIeICTBUS;
-bopMyJMpOBaTh M OLIEHHBATH PHUCKH, (HOPMHPOBATH OMBIT, YMETh HAXOAMTH MO3HUTHBHOE B
npou3oLIeqiIeii CUTyalnu; ObITh FOTOBBIM 1€HCTBOBATh B OTCYTCTBUE rapaHTHUH yCrexa;
-crocoOHoCTh obyuarotuxcs ¢ 3[1P k oco3HaHUIO CBOUX AeULHTOB (B PE4€BOM, IBUTATEIbHOM,
KOMMYHHKAaTHBHOM, BOJIEBOM Pa3BUTHUH) U MPOSIBIEHHE CTPEMJICHHS K UX MPEOJOJIEHHIO,
-CIIOCOOHOCTb K CaMOpa3BUTHUK) M JHMYHOCTHOMY CaMOOINpPENENeHHI0, YMEHHE CTaBHTb
IOCTHXKHMbIE LIEJIU U CTPOUTh peaibHble )KU3HEHHBIE TUIaHBbl.

3HaYMMBbIM JTMYHOCTHBIM pe3yabratoM ocBoeHust AOOIT OO0 nns oOyyaromuxcs ¢ 3I1P,
OTpakarLIMM pe3yJbTaThl OCBOEHHS KOPPEKLMOHHBIX KypcoB M IIporpamMmbl BOCNHUTaHUS,
sBJIseTCS CHOPMHPOBAHHOCTb COLMANBHBIX ()KU3HEHHBIX) KOMIIETEHLUH, HEOOXOOUMBIX IS
pelieHHs: MPaKTHKO-OPUEHTHPOBAHHBIX 3aAa4y, O0ECMEeuMBAIOLIMX CTAHOBJIEHHE COLIMATbHBIX
oTHouleHuit oOy4varomuxcst ¢ 3[IP B pasauyHbx cpenax, OOeCHEUMBAIOLIMX aJanTalHi0
obyuatomterocs ¢ 3[IP k H3MEHSIOLIMMCS YCJIOBUSM COLMAJbHOW M MPUPOTHOH Cpemdbl.
Pe3ynbTaTaMu OBJIafIeHUs] YHUBEPCAIBbHBIMH Y4EOHBIMH NEHCTBUSIMHU, B TOM YHCJIE:
-CaMOCTOSITEJIbHBIM MOTHBHPOBAHHBIM ONpeaeseHueM Leau 00pa3oBaHus, 3ama4 COOCTBEHHOU
yueOHOMH U MO3HABATEJIbHOM e TENbHOCTH,



-MJIAHUPOBAHUEM TMyTeH JOCTHKEHHUs uenel, BbiOopa HauOonee 3(dexkTuBHbIX CrOCOOOB
PE€UICHUA y'{e6HbIX, MMO3HABATEJIbHBIX U 3aa4, a TAKXKE 3aaa4 COL[PIa.HbHOﬁ MPaKTHKH,
-CaMOCTOSITEJIbHBIM COOTHECEHHEM COOCTBEHHBIX AEWCTBHI C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYLIECTBJIEHUEM CAMOKOHTpPOJII U CAaMOOLIEHKH COOCTBEHHOI NEATENbHOCTH U AESTENbHOCTH
ApYrux 0Oy4aroIUXCs B MPOLECCe JOCTHXKEHHUS pe3yJbTaTa, ONpeaeseHueM Croco00B neiCTBHi
B pPaMKax MNpPeNJOXKEHHbIX YCJIOBHIA M TpeOOBaHUH, NMPHHATHEM pPELIEHUH M OCYLIECTBIIEHHS
OCO3HAHHOTO BbIOOpA B y4eOHON U MO3HABATEIbHOMN €SI TeIbHOCTH,

-KOPPEKTUPOBAaHHUEM COOCTBEHHBIX AEUCTBUI C yUETOM U3MEHSIFOLIENHCS CUTYALMU; OLIEHUBAHUEM
MNpaBUJIBHOCTH BbINNOJIHEHWA yqe6H0171 3a4a4vu, CO6CTBCHHbIX BO3MOXKHOCTEH ee PECUICHUS,
-JIJAHUPOBAHUEM U PeryJjsiiuel COOCTBEHHOMN esITENIbHOCTH,

-YME€HUEM HCNOJIb30BAaTbh CMbBICJIOBOE YTEHUE IJId U3BJICUCHUS, O606LL[CHI/[$I H CUCTEMATHU3aALlNHU
I/IH(bOpMaL[I/II/I U3 OAHOI'0 HJIM HECKOJIbKUX HCTOYHUKOB C YUYETOM IIOCTABJICHHBIX L[eﬂeﬁ, JJI
PECUICHUA y'{e6HbIX H NNO3HAaBAaTEJIbHBIX 3a4a4,

-YME€HUEM onpeacysiTb MMOHATHAA, cO30aBaThb O606LL[CHI/I$I, YCTaHABJIMBATb daHaJIOI'MH,
KJ1acCCU(HULMPOBATH, CAMOCTOSITENILHO BbIOUPATh OCHOBAHMS M KPUTEPUM JAJsl KJIacCU(PHKALIMH,
yCTaHaBJIMBAaTh MPUYUHHO-CIIEACTBEHHbIE CBSI3M, OCYIIECTBJIATh JIOTMYECKOE paCCykKIEHHE,
Ienatb yMO3aKJIKOYeHUs (MHOYKTUBHbIE, NENYKTUBHbIE U MO aHaJoruu), (GpopmynupoBaTh
BbIBOADI,

-CO34aHHUEM, TNIPUMCHCHUEM H npeo6pa30BaHHeM 3HAKOB U CHMBOJIOB, MOﬂeﬂeﬁ H CXEM OJid
PE€UICHUA y'{e6HbIX H NMNO3HAaBAaTEJIbHBIX 3a4a4,

-opraHuzanueil y4eOHOro COTPYAHMYECTBA M COBMECTHOMN [EATENILHOCTH C MeNarorduyeckum
paOOTHUKOM M CBEPCTHMKAMHM; OCYIIECTBJIEHHEM Yy4eOHOH M BHEYPOYHOH MAeATeNnbHOCTH
UHAWBUAYAJIbHO U B I'pyIHIi€c.

OBLIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEAMETA

[Iporpamma no pu3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa30BaHUsl COCTaBJIEHA HA OCHOBE
MOJOXKEHU U TpeOOBaHMH K pe3yjbTaTaM OCBOEHHMsT Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBartesibHOI mporpammel, npeactarieHHbx B ®I'OC 000, a Takxke ¢ yuérom enepanbHOi
paboueii mporpammbl Bocnutanusi 1 KoHnenuuu npenopaBanust yueOHoro npeamera « @usukay.

Conepxanue  nporpaMMbl 1o  ¢u3MKe  HampaBlieHO  Ha  (OpPMHpOBaHHUE
€CTECTBEHHO-HayYHONW TIPaMOTHOCTH OOYyYalIIMXCS M OPraHU3alMI0 H3y4eHus (UMK Ha
IesTeIbHOCTHON ocHoBe. B mporpamMme no ¢(u3uke yuuTBIBAIOTCS BO3MOXXHOCTH Y4e€OHOTro
npeamera B peanuzauuu  TpedoBaHuiit ®I'OC OO0 k mNIaHUPYEeMbIM JIMYHOCTHBIM U
METanpeaAMETHbIM  pe3yiabTataM  OOyuYeHHus, a  TaKXKe  MEXIpPEIMETHble  CBS3H
€CTECTBEHHO-HAayUYHbIX y4EeOHBIX NIPEIMETOB HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[Iporpamma no ¢u3uke yCTaHaBIMBAET pachpenesneHHe yuyeOHOro marepuana no ropam
oOyuyenuss (Mo kJjaccam), TNpeAsiaraeT MPUMEPHYIO IOCJIEAOBATENIbHOCT HW3YUYEHHsS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs NPEAMETHOrO COAEPIKAHUS U Y4ETE BO3PACTHBIX OCOOEHHOCTEN
oOyyaroLuxcs.

[Tporpamma no ¢usuke pazpadoTaHa ¢ LEIbO OKa3aHUs METOAMUYECKOH MOMOIIH YUUTEIO
B CO37aHUHU paboyeil nporpaMMel o yueOHOMY MpPEaMeETYy.

duzHka SBISETCS CUCTEMOOOPA3YIOLIMM Uil €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeXKAaT B OCHOBE MPOLIECCOB M SIBIEHHUH, M3y4aeMbIX XHUMHEH,
Ouonoruel, actpoHoMueil 1 Gu3nueckoil reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYUHYIO
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KapTUHY MHpa, TNpenocTaBisier Hauboyiee sCHble OOpa3lbl MPUMEHEHHS HAay4yHOro MeTona
MO3HAHUSI, TO €CTh CIOCO0A MONTYYEHUs TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa M3 ryaBHBIX 3a71a4 (pu3nueckoro oOpa3oBaHHUs B CTPYKType oOuiero oOpa3oBaHHs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOH TPaAaMOTHOCTH M HWHTepeca K Hayke vy
oOyuarouxcsl.

Nzyuenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAIOJaraeT OBJAACHHE CIENYIOIHUMH
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAyYHYI I'PaMOTHOCTb!

® HAy4yHO OOBSCHATH (PU3UUECKHUE SIBJICHUS,

® OLIEHMBATbh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS,

® HHTEpPIpPETUPOBAaTh JAaHHbIE M HCIOJIb30BaTh HAy4HbIE IOKA3aTeIbCTBA [UIS
MOJTy4EHHs! BHIBOJOB.

[enn u3yuyeHuss (HU3MKKM HA YPOBHE OCHOBHOrO 0OOIIEro oOpa3oBaHMs OMpeneseHbl B
Konnenuun npenonasanus yuyeOHoro npeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3aLUSIX
Poccuiickoii ®enepauuy, peanu3ylOLUX OCHOBHbIE 00IE00pa3oBaTeNbHbIE MPOrPaMMBl,
yTBepkaA€HHON peweHueM Komnernn Munucrepctsa npocsewenus Poccuiickonn denepauuu
(nporokon ot 3 nexadpst 2019 r. Ne [IK-4BH).

Henau uzyuyeHus pusuku:

e rmnpuOOpeTeHHe HHTEepeca W CTPEMJICHHS] OOYYaloIIMXCS K HAyYHOMY H3YUYEHHIO

NPUPOJBI, PA3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTaBJEHHWHI O HayyHOM MeToAe TO3HaHus W (opmupoBaHue
MCCIIEIOBATEIBCKOrO OTHOLIEHHUS K OKPYIKAIOILIHMM SIBJICHUSIM,;

e (opMUpOBaHHE HAYYHOTO MUPOBO33PEHUsI KaK Pe3ysibTaTa U3Y4YEHHs] OCHOB CTPOEHHUS
MaTtepuu U PyHIaMEeHTaIbHbIX 3aKOHOB (PU3HUKH;

e (dopMupOBaHHE MPENCTABIEHHH O PO (HU3UKU AJIsl PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

e pa3BUTHE NpEICTaBIEHUH O BO3MOXHBIX cdepax Oyayuieid npodeccuoHaTbHON
NesTeIbHOCTH, CBA3aHHONW C (PM3UKOM, MOArOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HarpaBJIEHHH.

JlocTukeHHe 3THX Leneil mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO o00ILEero

o0pa3oBaHus 00eCeYUBAETCS PELIEHUEM CIeYIOLINX 3a4a4;

¢ npuoOpeTeHHe 3HAHHUI O AMCKPETHOM CTPOCHHUH BEILECTBA, O MEXaHHUECKHUX, TETUIOBBIX,
3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puoOpeTeHHe YMEHUH OMUCBhIBaTh W OOBSCHATH  (PU3MUECKHE SIBIEHUS C
MCTIOJIb30BAaHHEM MOJYYEHHBIX 3HAHUI;

® OCBOEHHE METOIOB pELIEHHs NPOCTEHIIUX pacuéTHBIX 3afad C MCIMOJb30BAHUEM
bu3nueckux Mozenei, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1ay,;

® pa3BUTHE YyMEHHUIl HaOMIOAaThb NPUPOAHbIE SIBIEHUS U  BBINOJHATH  OMBITHI,
nadopatopHble padoThl M 3KCIEPHUMEHTAJIbHbIE HCCJIEAOBAHHUS C HCIOJIb30BAHHEM
M3MEpHUTENbHbIX MPUOOPOB,;

e OCBOeHHe NpUéMOB padoThl ¢ HHPoOpMaleil (U3MUECKOro CONEpIKaHUS, BKJKOYAs
MHQOPMALMIO O COBPEMEHHBIX MAOCTIXKEHMAX (PU3MKHM, aHaliu3 W KPUTHYECKOe
OLIeHHBaHHe UHPOpMaLIUHY,

® 3HAKOMCTBO CO cepamu MpodheCCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMH C (PU3UKOH,
M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKOI HAyKH.



Ha u3yuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUSs
oTBoauTCs 238 yacoB: B 7 kyacce — 68 yacos (2 yaca B Henento), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 knacce — 102 yaca (3 yaca B Henero).

[Ipennaraemslii B mporpamme no Gpusuke nepeueHs JadopaToOpHbIX pabOT U OMBITOB HOCUT
pPEeKOMEHIATeNIbHbII XapaKTep, Y4YUTeNb JAeNlaeT BbIOOp NpoBedeHHs JabopaTopHbIX padoOT U
OMBITOB C Y4ETOM MHIAUBUAYATIbHBIX OCOOCHHOCTEH 00yUYaOLUXCsl, CITUCKA YKCIIEPUMEHTAIbHBIX
3aJlaHUH, MpeaiaraeéMbIX B paMKaX OCHOBHOIO FOCYJapCTBEHHOIO 3K3aMeHa 1o (Gusuke.



COAEP)KAHUE OBYUYEHHUA
7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupoze. Asnenus npupoabl. Pusndeckue sIBICHUS. MEXAHUYECKUE,
TEIIOBBIE, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

duznueckue BenuuuHbl. M3mepenue ¢Qusnueckux BenuuuH. Pusnueckue npuOOPHI.
[TorpemHOCTh U3MepeHUl. MexxayHapoaHas CUCTEMA €IUHULL

Kak ¢usuka u npyrue ecrecTBeHHble HAyKM M3y4darOT Npupony. EcrecTBeHHO-HayuyHbIN
METON TIO3HaHUS. HaOMOJeHHe, NOCTAHOBKA HAYYHOIO BONPOCA, BBIABHIKEHHE THIIOTES,
SKCMEPUMEHT N0 TNpPOBEpKe TUMoTe3, OObscCHeHHe Hadmonaemoro siBieHus. OmnucaHue
(bu3UUECKUX SIBIEHHI C MOMOLIBIO MOACTIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ousunueckue MpuOOpPHI U MpoLenypa NpsMbIX U3MEPEHUH aHAJOrOBbIM U LIU(GPOBBIM

npudbopom.

Jlabopamopusie pabomst u onsimol.

1. OnpeneneHue LEHbI AEJEHUS LKAl U3MEPUTEIBHOrO NpHodopa.
H3mepenne pacCcTosiHU.
H3mepeHue 06bEMa KUIKOCTH U TBEPAOTO TeNa.
OnpeneneHue pa3mMepoB MabIX Tel.
H3mepenune TtemnepaTypbel NpU MOMOIIM >KUAKOCTHOTO TEPMOMETpPAa U AaT4MKA
TEeMIIepaTyphbl.

vk wnN

6. IlpoBeneHue uccienoBaHMsl MO MpPOBEPKE TMIIOTE3bl: NajJbHOCTh IMOJIETA ILIAPHKA,
MYIIEHHOTO FOPU3OHTANIBHO, TeM Oouiblie, 4yeM OOoJIbLe BHICOTA MyCKa.

Pa3nen 2. [lepBoHauanbHble CBeAeHHS 0 CTPOEHHH BelIECTBA.

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOLIHE
IUCKPETHOE CTPOEHHE BELIECTBA.

JiBmkeHue wactuil BeriecTBa. CBsi3b CKOPOCTH IBMIKEHHMS] 4YaCTHULl C TeMIEpaTypoil.
BpoyHoBckoe nBukeHue, auddys3us. B3aumoneiicTBue 4YacTHULl BELIECTBA. MNPUTSHKEHHE U
OTTaJIKMBaHUE.

ArperaTtHble COCTOSIHUSI  BEIIECTBAa: CTPOEHHE Ta3oB, JKUAKOCTEN U TBEPABIX
(xpucTajuMyeckux) Teja. B3auMocBsA3b Mexy CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJbL.

Hemoncmpayuu.

1. HaOnroneHue GpOyHOBCKOIO ABHXKEHHSI.

2. HabGmonenue nuddysuu.

3. HabmopeHue siBIeHUN, OOBSICHAIOIMXCS MPUTSHKEHUEM UJIM OTTAJKUBAaHHEM YacCTHLI

BELLECTBA.

Jlabopamopusie pabomst u onsimol.

1. OueHka AMaMeTpa aTOMa METOAOM PsiiOB (C Ucnosb3oBaHueM GoTtorpaduii).

2. OnbIThl N0 HAOIIOAEHHUIO TETIJIOBOTO PACLIMPEHHS ra30B.

3. OnbITel 1O OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIXKEHHUS.

Pa3aen 3. /IBHKeHHe U B3aUMOAEHCTBHE Tel.



Mexanuueckoe nBHXeHHe. PaBHOMepHOe U HepaBHOMepHoe ABHxeHHe. (CKOpOCTb.
CpenHsist ckopocTb TPU HEPABHOMEPHOM ABHXKEHUU. PacuéT myTH U BpeMEHH JBHXKEHUSI.

SBnenue uHepuuu. 3akOH HHepuuHM. B3aumoneilcTBue Ten kak NpUYMHA HU3MEHEHMs
CKOpOCTH IBHXEHHUs Tel. Macca kak Mmepa MHepTHOCTH Tena. IlnoTHocTh Bemectsa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHHIIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumozeicrteus Ten. Cuna ynpyrocty M 3akoH I'yka.
H3mepeHnue cuiibl C MOMOLIBI THHAMOMETpA. SIBleHHe TAroTeHus U cuia TsokecTH. Cuna TsikecTH
Ha Apyrux niaHerax. Bec rena. HesecomocTs. CrioxkeHue CUl, HalTpaBJIEHHBIX 10 OJHON NPsSIMOI.
PaBHoneiicTyromas cun. Cuna tpenusi. TpeHue CKObXKEHUsl U TpeHue Mokosi. TpeHue B npupone
U TEXHHKE.

Jlemoncmpayuu.

1. HaOnroneHne MeXaHU4eCKOro IBUXKEHHUS Tela.

2. H3mepeHue ckOpOCTH NPSAMOJUHENHOIO ABUXKEHUS.

3. HalGnropneHue siBIEHUS] HHEPLIUU.

4. HaGmoneHue U3MEHEHUs] CKOPOCTH MPH B3aUMOACHCTBHH TeEJI.
5. CpaBHeHHe Macc MO B3aUMOAENCTBUIO TeJl.

CnosxeHue cull, HanpaBJIeHHbIX 110 OAHON NPSMOH.

Jlabopamopusie pabomst u onsimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO NBM)KEHHUS (IApUKa B SKUAKOCTH, MOJAEIH

3JIEKTPUYECKOrO aBTOMOOWIIS U TaK Jalee).
2. OnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHHs Opycka HJIM LIapHKa MO HAaKJIOHHOM
TUJIOCKOCTH.

3. OmnpeneneHue NJIOTHOCTH TBEPAOIO Tena.

4. OmnbIThI, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb pacTsbkeHus (nedopManuu) Npy>KUHBI OT
NPUJIOXKEHHON CHUJIBL

5. OnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHs OT Beca Tejla U
XapakTepa COMpPHUKAaCaOLIMXCsl TOBEPXHOCTEH.

Pa3zpen 4. [laBjieHue TBEpPABIX TeJ, )KUAKOCTEH M ra3os.

Hasnenue. CiocoObl yMEeHbLIEHHS U YBEIUYeHUs AaByieHus. [laBneHue raza. 3aBUCUMOCTD
IaBJieHUs ra3a ot o0béma, Temrneparypsl. [lepenaya naBiaeHus: TBEPAbIMU TEJIAMH, )KUAKOCTSIMH U
razamu. 3akoH Ilackans. [IHeBMaTMyeckue MaliMHBL 3aBHCUMOCTb AABJIEHHS >KHUAKOCTH OT
rnyOunel.  [uapocratudeckuii mnapanokc. CooOwaromuecss cocyasl.  [uapaBnudeckue
MEXaHHU3MBI.

Atmocdepa 3emnu u armochepHoe nasieHue. [IpHuMHBI CylneCTBOBAHMS BO3AYLIHOM
obonouku 3emnu. OnbiTr Toppuuemnu. M3mepeHue atmochepHOro namjieHus. 3aBUCHUMOCTb
aTMOC(PepHOro JHaBJE€HUsST OT BBICOTHI Haa ypoBHeM Mops. IIpubopbl ans  u3MepeHus
aTMOC(hepHOro NaBJIeHMUS.

JleficTBHE )KUOKOCTU U ra3a Ha Morpy€HHoe B HUX Teno. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.

1. 3aBUCHUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenada naBneHUsl >KUAKOCTBIO U Fa30M.
Coobwarormuecs: CoCyasl.
I'mppaBnnyeckuii npecc.

ok wnN

[IposiBneHue nelcTBUs aTMOCHEPHOro NaBIEHUS.



3aBUCUMOCTb BBITAJIKMBAKOLIEH CUJIbI OT OOBEMA MOrpPY:KEHHOM 4YacTU Tejla WU
TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BbITAJIKUBAIOLIEH CUJIbl BECY BHITECHEHHOM )XKUAKOCTH.

YcnoBue muaBaHUs Ted. IJaBaHUE WM TMOTPY>KEHHE Tel B 3aBUCMMOCTU OT
COOTHOIIIEHUS MJIOTHOCTEN Tea U KUIKOCTH.

Jlabopamopusie pabomst u onsimol.

1.

HccnenoBaHne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrPY>KEHHOHN B KUIKOCTb
4acTH TeJa.

OrnpeneneHue BBITAJKUBAKOLIEH CUJIbL, JEHUCTBYIOIIEH Ha TeJo, MOTPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAKOLLEN CUJIbL, JEHCTBYIOLIEH HA TEJO B AKUIAKOCTH,
OT MaccChl Tena.

OnbIThl, IEMOHCTPUPYIOLIHE 3aBUCUMOCTb BBITAJKUBAIOLIEH CUJIbI, NEHCTBYIOLIEH Ha
TEJIO B )KUIKOCTH, OT 00bEéMa MOrPyKEHHOH B JKUAKOCTh YACTH TeJa U OT MJIOTHOCTU
HKUIKOCTH.

KoHcTpyupoBaHue apeomeTpa WM KOHCTPYMPOBaHUE JIOAKM U OmNpeneneHue eé
IrPy30N0ABEMHOCTH.

Pazgen S. PaGoTa u MomiHOCTBL. DHeprusi.
MexaHunueckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs! MIIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[IpumeHeHHne mMpaBuja paBHOBECUs] pbluara kK Onoky. «3osoroe mpasuiio» mexaHuku. KITJ]

NPOCTbIX MEXAHU3MOB. HpOCTbIe MEXAaHU3MbI B 6bITy H TEXHUKE.

Mexanuueckas 3Heprus. Kunetnueckas v noreHuuanpHas 3Heprus. [Ipespaiuenue onHoro
BH/1a MEXaHUUYECKOH 3HEepruU B Ipyroi. 3aKOH COXPaHEHUs] JHEPIUU B MEXaHHKE.
Jlemoncmpayuu

1.

IIpuMepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsimol.

1. Onpenenenue padOoTbl CHJIBI TPEHHs] NPU PABHOMEPHOM JBIDKEHMHM Tejla IO
FrOPU30HTAJIbHOM MOBEPXHOCTH.
2. HccnenosaHue yClIOBUH PaBHOBECHS pbluara.
3. Hsmepenue KIIJI HakIOHHOH MIOCKOCTH.
4. M3yueHue 3aK0OHA COXPAHEHUs] MEXaHUYECKON SHEpruu.
8 KJIACC

Pa3zgen 6. TenuioBbie ABJICHUS .

OcCHOBHbIE NOJIO’KEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOeHUs BellecTBa. Macca
U pa3M€pbl aTOMOB KW  MOJIEKYIJL. OHbITbI, MOATBEP)KAAOIIUE OCHOBHBIE ITOJIOXKCHUSA
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM.

Monenu TBEPAOro, JKUIKOro U ra3000pa3HOro cocTosiHui BeectBa. Kpucramnuyeckue u

amopdHble Tena. OObsiCHEHHE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TeJl HA OCHOBE MOJIOKEHHH
MOJIEKYJIIPHO--KMHETHUeCkoil Teopud. (CMayuBaHME W KamWUISIPHbIE sIBI€HUs. TerioBoe
pacUIMpEeHUE U CIKATHE.

Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBMKEHHUS YacCTHLI.
BayTtpennsis sHeprust. CriocoObl U3BMEHEHHs BHYTPEHHEH SHEPTHU: TeIjIonepenaya i CoBepLIeHHe
paboTel. Buabl Teronepenauu: TEMIONPOBOAHOCTb, KOHBEKLIMS, H3JTyUEHHE.
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KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTb BelecTBa. TermaooOMeH U TEeroBOe
paBHOBecue. YpaBHeHHe TeruioBoro OanaHca. [lnaBieHue W OTBepIEBaHHE KPUCTAITMUYECKHX
BeleCTB. Y IeJbHas Temora miasneHus. [lapooOpasoBanue u konaeHcauus. Mcnapenue.

Kunenue. YnenbHasi TeroTa napoodpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT
aTMoCc(hepHOro NaBJIeHHUS.

Brnaxnocts BO3nyxa.

DHeprus Tomausa. Y IebHast TernjaoTa CropaHHusl.

[Mpunuune! pabotel TeruoBbix nsuratened KIIJI Temnooro psurarens. TeryoBbie
JBUTaTENM U 3alUTA OKPYXKAKOLIEH CPeabl.

3aKOH COXpaHEeHHUsl U MPEeBpaLleHHs SHEPTUHU B TEIJIOBBIX MPOLIECcCaX.

Jemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO IBHXKEHHUSI.

HaGnmronenue nuddysuu.

HabnroneHue siBneHuil CMauMBaHUS M KaITUJUISIPHBIX SIBJICHUIA.

HabnroneHue TenioBoro paclmpeHust Tedl.

M3meHeHue naBieHus ra3a npu U3MEeHEeHHH 00bEéMa U HarpeBaHUM UJIU OXJIAXKIEHHH.
[IpaBuna u3MepeHust TeMnepaTypbl.

Bune! Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

© 0Nk WwNR

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMHU.

=
o

. CpaBHeHMe TEMIOEMKOCTEN pa3IMYHbIX BELLECTB.

=
=

. HaGroneHue kunexus.

=
N

. HaOGnroneHne nocTostHCTBa TEMIEpaTyphbl MPH TUIABJICHUH.

13. Mogenu TemIoBbIX ABUraTeNeH.

Jlabopamopusie pabomst u onsimot.

1. OnbITbl 1O OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJIIPHOTO NPUTSKEHHUSI.

OnbIThI MO BhIpAIIMBAHUIO KPUCTAJUIOB NOBAPEHHOM COJIM MJIM caxapa.

OnbITh! IO HAOJTIOIEHHIO TEIMJIOBOTO PACUIMPEHHSI Fa30B, KUIKOCTEH U TBEPIABIX TEJ.
Onpenenenue naBineHus Bo3ayxa B OAJUIOHE LINPHLIA.

OnbITl, AEMOHCTPHUPYIOLIME 3aBUCHMOCTb [aBJIEHHUs BO3AyXa OT ero odwbéma u
HarpeBaHHs MJIM OXJIAKICHHUSI.

vk wnN

6. IlpoBepka rumoTe3bl JHUHEHHOH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHUAKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TEMIIepaTyphl.

7. Habnronenue M3MeHeHHs1 BHYTPEHHEH SHEPrUH Teja B pe3yJsbTaTe TerJionepenadd u
paOOoThI BHEIIHUX CHJI.

8. MHccnenoBanue siBneHHs TEMIOOOMEHA MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOAbI.

9. OmpeneneHne KOJMYECTBA TEIUIOThI, IMOJYYEHHOrO BOAOW MNpH TemIooOMeHe C
HarpeTbiM MeTAJJIMYECKUM LIMJIMHIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BELLECTBA.

11. UccaenoBaHue npolecca UCIapeHusl.

12. OnpenesneHyrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEMJIOTHI MJIaBJI€HUS JIbJa.

Pa3nen 7. JnekTpuyecKHe M MArHUTHDIE SIBJICHMS.
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DnexTpusauus Ten. J[Ba poaa anekTpudeckux 3apsanaos. Bzaumoneiicteue 3apsikeHHbIX Tell.
3axoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJENCTBUS 3aps>)KEHHBIX Tel OT BEJIMYMHbBI 3apsiioB U
PACCTOSIHUSI MEXIY TEJIaMH).

Dnexrpuueckoe nose. HanpsokéHnHocTs anexkTpuyeckoro noss. [IpuHuun cynepno3uuuu
3JIEKTPUUECKHUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DJeMEHTapHbIA 3JekTpuyeckuil 3apsia. CtpoeHue
atoMa. [IpoBOIHUKM U AUBNIEKTPUKH. 3aKOH COXPaHEHHs 3JIEKTPHUECKOro 3apsija.

DNeKTpUUECKUH TOK. YCIOBMSI CYLIECTBOBAHUS JJIEKTpUYECKOro Toka. McTouHuku
MOCTOSIHHOrO Toka. JIeMCTBUSl 3JEKTPUUECKOro TOka (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUAKOCTSX U raszax.

Onextpuueckass uenb. Cuna Toka. Jnekrpudeckoe HampspkeHue. ConpoTHBIIEHHE
NpOBOJHUKA. YeNbHOE COMNpOTHUBJIEHHE BewectBa. 3akoH Oma A ydyacTka LEnu.
[TocnenoBarenpHoOe U NapajuielbHOE COEqUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLITHOCTB 3JIeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuyeckue Lenu
1 TOTPeOUTENH SJIEKTPUUECKOi sHepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocrosiHHbIE MarHuThl. B3auMopeNcTBUME NOCTOSIHHBIX MAarHMTOB. MarHutHoOe IMoJe.
MarnuTtHOe noJie 3eMsiu U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT JpcTena. MarHutHoe nose
3JeKTpuueckoro Toka. [I[pyuMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eCTBME MAarHUTHOTO MOJIS
Ha TMpPOBOAHMK C TOKOM. OJIEKTPOJABUraTeslb IMOCTOSHHOro Toka. HMcnonb3oBaHue
3JIEKTPOABUraTesiel B TEXHUYECKUX YCTPONCTBAaX U Ha TPaHCHOPTe.

Oneiter  Papanest.  SIBneHue  anekTpomMarHuTHOW  uHAykuuu. IlpaBuno  Jlenuna.
OnexrporeHeparop. CnocoObl MOMyYEHHs JJIEKTPUUYECKOW O3HEPruu. DJIEKTPOCTAHLUHMH Ha
BO30OHOBJISIEMbIX HCTOUHHKAX SHEPTHH.

Jlemoncmpayuu.

DNIeKTpU3aLus Tel.

JIBa pona 3eKTpUYeCKUX 3apsa0B U B3aUMOJEHCTBHE 3aps’)KEHHBIX Tell.
Y CTpONCTBO U AENCTBUE 3JIEKTPOCKOINA.

DnexTpocTaTHyeckas HHAYKLIHSL.

3aKOH COXpaHEeHUs JIEKTPUUECKUX 3apsI0B.

[IpOBONHUKYU U IU3JIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUI 3JEKTPUUECKOro MOJIs.

M CcTOUHUKH MOCTOSHHOIO TOKA.

O N kA wWwNPR

JIefCTBUS 3IEKTPUYECKOrO TOKA.

=
o

. DJIEKTPUYECKUI TOK B KUIKOCTH.

[y
=

. I'a30BblIii paspsia.

=
N

. U3MepeHue cuiibl TOKa aMIepMETPOM.

=
w

. I/Ismepeﬂne SJIEKTPUICCKOr0o HAMPSXKEHUS BOJIBTMETPOM.

=
N

. Peoctat 1 MarazuH COnpoOTHUBJIEHUH.

=
wul

. BzaumMoneiicTBue NOCTOAHHBIX MAarHUTOB.

=
(9}

. MOHe.HI/IpOBaHI/Ie HEBO3MOXXHOCTHU pasa€ICHUsS MMOJTIOCOB MAarHUTA.

=
~N

. MOHeJII/IpOBaHI/Ie MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

=
0o

. OnbIT OpcTena.

=
Yo}

. MarHutHoe nose Toka. DJIEeKTPOMAarHur.

N
o

. JleficTBME MarHUTHOTO NOJISI HA TPOBOAHUK C TOKOM.

N
=

. aﬂeKTpOHBI/IFaTeJIb MNOCTOAHHOI'O TOKA.
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22,
23,
24,
25.

HccnenoBanue siBneHus 3J1€KTPOMAarHUTHOW HHAYKLIUU.

Onbiter Papanes.

3aBHCUMOCTD HarnpaBJI€EHUA UHAYKLIIUOHHOI'O TOKa OT yC.IIOBI/Iﬁ €ro BO3HUKHOBEHMUS.
DJeKTporeHepaTop NOCTOSTHHOIO TOKa.

Jlabopamopusie pabomst u onsimol.

1. OnbITbl O HAOMIOAEHHIO 3JEKTPU3ALIMH TNl MHAYKLHMEN 1 MPH CONMPUKOCHOBEHUH.

2. HccnenosaHue nencTBUs SJEKTPUUECKOIO MO HA NPOBOAHUKU U AUBJIEKTPUKHU.

3. COopka u npoBepka padoThI 3JEKTPHUECKOH LEMH MOCTOSTHHOTO TOKA.

4. H3MmepeHue U peryJupoBaHUE CUIIbI TOKA.

5. H3mepeHue U peryaupoBaHUE HANPSKEHUSI.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYLIETO Y€PE3 PE3UCTOP, OT CONMPOTUBIIEHHUS
PE3UCTOPA U HANIPSDKEHUST HA PE3UCTOPE.

7. OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUUECKOro  CONMPOTHUBJICHHUS
NPOBOAHHUKA OT €ro AJIMHBI, TUIOLAAHN MONEePEeYHOro CEYeHUs U MaTepuana.

8. IIposepka npaBuia CI0XKEHHUs] HANPSKEHUH MPU NMOCJIEA0BAaTEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB.

9. IIposepka npasuna [Jisi CUJIbl TOKA MPU NapajieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Omnpenenenue paboThI 3JEKTPHUECKOTO TOKA, HIYLIEro Yepe3 pe3ucTop.

11. OnpeaeneHue MOLHOCTHU 3JIEKTPUUYECKOrO TOKA, BbIAENSEMON Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UYIIETO YePe3 JIAMIIOUKY, OT HANPs>KEHUs! Ha
Hen.

13. Onpenenenue KI1J] HarpeBarens.

14. UccnenoBaHue MarHUTHOIO B3aMMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.

15. 3yyeHne MAarHUTHOrO TNOJs IOCTOSHHBIX MAarHUTOB NpU HUX OOBEOIUHEHUH H
pasneneHuu.

16. UccnenosaHue AeNCTBUS 3JIEKTPUYECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLLME 3aBUCUMOCTD CHJIbI B3aUMOAEHCTBUS KATYLIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKA U HaNpaBJIEHUs] TOKA B KaTyLIKE.

18. M3yueHue nencTBUss MArHUTHOTO MOJISl HA NPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenue KIIJI anexTpoaBuratenbHONW yCTaHOBKHU.

21. OnbITEl MO MCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHON HMHIYKLMHU. HCCIIEeJOBaHHE
M3MEHEHUI 3HAa4eHUs U HaNpaBJIeHUs] MHAYKLIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannieckue siBJICHHUS.

Mexanuueckoe nBixkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXAHUYECKOro JABMXeHHUs. PaBHOMepHOe mnNpsMOJNMHENHHOe nABMxeHHe. HepaBHOMepHOe
npsiMoMHelHoe nBukeHue. CpenHsis U MIHOBEHHAash CKOpPOCTb Teja IMpPU HEpaBHOMEPHOM

ABHUXKECHUHU.
Yckopenue. PaBHOyckopeHHOe npsiMosiuHelHOe aBukeHue. CBoOonHoe naneHue. OmnbIThl

TIanunes.

PaBHOMepHOe nBUKEHHUE MO OKpYykHOCTU. Ilepuon u uvacrora oOpaineHus. JluHeiiHas u
yrjoBasi CKOpOCTH. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.
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Ilepsbiit 3akoH HbroToHa. Bropoi 3axon Herorona. Tperuit 3akon Hberotona. Ilpunuun
CyNeprno3ULUH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CUja TPEHHUS! CKOJIbXXEHUs, CUJIa TPEHUs
NOKOs1, IPyryue BUIbI TPEHMUSI.

Cuna TsOKECTM M 3aKOH BCEMHUPHOIO TSTOTEHHS. YCKOpEHHE CBOOOIHOrO MaeHUs.
JBuxenue riaHeT Bokpyr Connua. Ilepsas kocmuueckasi ckopocts. HeBecOMOCTb U neperpy3ku.

PaBHOBecue matepranbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKperIEHHON OChO BpauleHusi. MomeHT cuibl. LleHTp TskecTu.

Umnynec Tena. M3meHnenne umnynbca. Mmnynec cunbl. 3aKkOH COXpaHEHMs] MMIyJbCa.
PeaxTuBHOE ABUXKEHUE.

MexaHnueckasi pabota U MOIHOCTb. PaboTa cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUManbHas 3HEPrus Tesia, MOAHSATOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHuunanpHas sHeprus cxxatoi npyxxunbl. Kuneruueckas sneprus. Teopema 0 KMHETUUYECKOH
SHEpruu. 3aKOH COXpaHEHHUs] MEXaHUYECKOH SHEPTHH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHU4eCKOro IBHXKEHHUs TeJla OTHOCHTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTed M TPAEKTOPUN ABMXKEHHUS ONHOIO M TOrO K€ Tesa OTHOCHUTENBbHO
pa3HbBIX TEJT OTCUETA.

H3mepenne CKOpOCTH U YCKOPEHHUsI NPSMOJMHENHOIO JBUXKEHHUS.
HccnenoBanne npu3HaKOB paBHOYCKOPEHHOIO JIBUXKEHMUSI.
HabnroneHue nBuxeHHs Tesla Mo OKPY>KHOCTH.

owuv AW

HaGnroneHue MexaHUYeCKUX SIBJICHUH, MPOUCXOASIIUX B cUcTeMe oTcuéra «Tenexkay

NpHU €€ pABHOMEPHOM M YCKOPEHHOM JIBUXKEHUH OTHOCHTENIbHO KabnHeTa (PU3MKH.

3aBHCUMOCTb YCKOPEHHUs Tejla OT MacChl TeJla U JeHCTBYIOIIEH Ha HEro CUJIbL.

8. HabmoneHue paBeHCTBA CUJT IPU B3aUMOAECHCTBUM TEJ.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JIBH>KEHHH.

10. Ilepenaya umnyJabca Npy B3aMMOJAEHCTBUH TEL.

11. IlpeoOpazoBaHust SHEPTHU MPU B3AUMOJEHCTBUH TEJ.

12. CoxpaHeHue UMMybca MPH HEYNPYroM B3aUMOAEHCTBHH.

13. CoxpaHeHHe uMnyJjbca Npu abCONOTHO YIIPYroM B3aUMOIEHCTBUH.

14. HabntoieHHe peakTUBHOTO JBUIKEHHUSI.

15. CoxpaHeHHe MeXaHU4eCKOH SHEPrHH MPU CBOOOTHOM MaEeHHH.

16. CoxpaHeHue MeXaHUYECKOM SHEPruy MpHU ABMXKEHUH TeJsla NoJ AeHCTBUEM MPYKHUHBL.

Jlabopamopusie pabomst u onsimoL.

1. KoncTtpyupoBanue TpakTa IUisl pa3roHa M JajJbHEHLIEr0 PaBHOMEPHOrO ABUXEHUs
IIapyKa WJIH TEJIEXKKH.

2. OnpeneneHue CpefHeld CKOPOCTH CKOJBXKEHHs Opycka MM IBMXKEHHUs IIApPUKA IO
HAKJIOHHOMN MJIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM MABM)KEHMU IO HAKJIOHHOM
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH NPH PABHOYCKOPEHHOM IBHXKEHUHU Oe3
Ha4aJIbHOM CKOPOCTH.

5. TlIpoBepka runoresbl: €CiIM NPU pAaBHOYCKOPEHHOM JIBHXKEHHH 0€3 HauaJbHOH CKOPOCTH

NYTH OTHOCSITCSI KaK Psil HEUETHBIX YUCEJI, TO COOTBETCTBYHOLIUE MPOMEXKYTKH BPEMEHU

OIMHAKOBBL
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6. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHHS] OT CHJIBI HOPMAJIbHOTO
IaBJIEHUS.
7. Omnpenenenune ko3P PHUIMEHTa TPEHUS CKOJIbKEHUS.

o

OnpeneneHue KECTKOCTH NPYKUHBIL.

9. OmpeneneHnie pabOTBl CHUJBI TPEHUS TNPH PABHOMEPHOM IBHXKEHHH Tejla 110

rOpPU30HTAJIbHON NOBEPXHOCTH.

10. Onpenenenue pabOThl CHJIBI YOPYroCTH NPU NOABEME TIpy3a C HCIOJIb30BAaHHEM

HEMOJBHXHOTO U MOJIBHXHOTO OJIOKOB.

11. M3yuyeHue 3aKOHa COXPaHEHHUs1 SHEPTHUH.

Pazgen 9. MexaHuyeckue KoJieOaHUSI U BOJIHbDI.

KonebarenbHoe nBuxkeHue. OCHOBHbBIE XapaKTEPUCTHKH KOleOaHWH: NEepHOi, 4acToTa,
aMriauTyga. Marematuueckuil M MpY>XMHHBIA  MasaTHUKU. IIpeBpaineHue sHeprum mnpu
K0JIe0aTENIbHOM JABH)KEHHH.

3atyxaromue kosnebanus. BoiHyxneHHble konebaHus. PesoHaHc. MexaHu4eckue BOJIHBL
CpoiicTBa MexaHuveckux BosiH. IIpononbHble U nonepeyHble BOJIHBL. J{JIMHA BOJHBI U CKOPOCTb
e€ pacripocTpaHeHusl. MexaHu4eckue BOJIHbI B TBEPIOM Tejle, CeHCMUYECKHE BOJHBDI.

3Byk. ['pomMKOCTb 3ByKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yIbTpasByK.

Jlemoncmpayuu.

Habnronenue konebaHuii Ten nmoa AeHCTBHEM CHIIbI TSXKECTH M CHIIbI YIIPYTOCTH.
Habnronenue konedaHuii rpy3a Ha HUTU M Ha TIPY>KUHE.

HabnroneHue BbIHYXIEHHBIX KoJeOaHHii U pe30HaHca.

PacripocTpaneHue npoaoabHbIX U MONEPEeYHbIX BOJIH (Ha MOJENH).
HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk wNR

AKyCTHUYECKUH pe30HaHC.
Jlabopamopusie pabomst u onsimel.
1. OnpepneneHue 4aCTOTHI M MepHOAa KOJIeOaHUH MaTEMaTUYECKOrO MasiTHUKA.
2. OnpeneneHue 4aCTOTHI U MePHOAA KONeOaHUH NPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH MepHOAa KOJeOaHWI MOMBELIEHHOrO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH NepHoaa KoJeObaHUi MPY>KMHHOTO MasTHHKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH mepuona KoyueOaHUH rpy3a, MOABELIEHHOTO K HHTH, OT
Macchl rpysa.
6. OnbIThl, AEMOHCTPHPYIOLIME 3aBUCUMOCTb NIeproza KoJieOaHUui NPy>KUHHOTO MasiTHUKA
OT Macchl Ipy3a 1 >KECTKOCTH MPY>KUHBI.
7. HsmepeHue yckopeHusi CBOOOIHOrO MaaeHusl.
Pazgen 10. DieKTpoMarHuTHoe 1oJie M 3JIeKTPOMArHHTHbIE BOJIHbDI.
DNEeKTPOMarHUTHOE MoJie. DJIeKTPOMAarHUTHble BOJHbL. (CBONCTBA 3JEKTPOMArHUTHBIX
BoJiH. [1Ikana 3;1eKTpOMarHuTHBIX BOJIH. Mcronb30BaHHE 31€KTPOMArHUTHBIX BOJIH ISt COTOBOM
CBSI3H.
DnekTpoMarHuTHasi npupoaa ceeta. Ckopocts cBeTa. BosiHOBbBIE CBOMCTBA CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomst u onsimol.
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1. H3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOLIBI MOOHIJIBHOTIO TesedoHa.
Pazgen 11. CBeToBble sIBJICHHUSI.
JlyueBas monenb ceera. Mcrounuku csera. IIpsiMonuHelHOe pacnpoCTpaHEHUE CBeTa.
3armenust ConHua u JIyHel. Otpaxenue csera. [lnockoe 3epkasno. 3aKk0H OTpakeHHs CBETa.
IIpenomnenue cBera. 3akoH npenomiieHus: ceera. [lonHOe BHYTpEHHEe OTpakeHHE CBETa.
Hcnonp30BaHHue NOJHOIO BHYTPEHHErO OTPAXKEHHsI B ONTHUECKUX CBETOBOAAX.
Jlunza. Xom nydyeit B nuH3e. Onruyeckas cucrema ¢oToanmnaparta, MHKPOCKONa U
Teneckona. I'na3 kak ontuyeckas cucrema. biM3opykocTs U 1anbHO30PKOCTD.
Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHA. CliojkeHHE CEKTpaibHbIX L[BETOB.
Jucnepcus cserta.
Jlemoncmpayuu.
IIpssMonuHENHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxxeHue ceera.
[Tony4yenue n300pa>keHHi B IIIOCKOM, BOPHYTOM M BBIYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHueckHii CBETOBO.
Xon nyyeii B coOMparoLiei JuH3e.
Xon nyuyei B pacCeuBaroLIeH JIMH3E.
[Tony4yenue n300pa>keHHUHA C MOMOLIBIO JIMH3.

O N WNR

[TpuHuun neiictBus goroanmnapara, MUKPOCKONA U TEJIECKOIa.

10. Mogens rnasa.

11. PaznoxxeHue 6eyoro cBera B CIEKTP.

12. ITonyueHue Oenoro cBera npu CIOXKEHHH CBETA PA3HbIX L[BETOB.
Jlabopamopusie pabomst u onsimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJjla OTPaXKEHHUs! CBETOBOI'O Jly4a OT yrjla NaJeHus.
2. H3yueHHe XapaKTepUCTHK U300paKeHHUs MPEAMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yrIJla MPEJOMIIEHHs CBETOBOIO Jlyya OT yIJja MaJeHUus Ha
rpaHHLe «BO3AYX—CTEKIION.

[TonyueHue u3o0pakeHHii ¢ MOMOLIBIO COOUPAOIEH JIMH3BL

Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOILel IMH3BL.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.

No u s

OnbITEl MO BOCIPHSITHIO LBETA MPEIMETOB NPH HX HAOIIONEHHH Yepe3 LIBETOBbIC
bunbpTpHI

Pazgen 12. KBanToBbIe sIBJICHHSI.

OnsiTel Pe3epdopna u ninaHerapHas mozaens atoma. Monesnb atoMa bopa. Mcnyckanue u
norjoueHue ceera aroMoM. KBaHTbl. JIMHe4aTbie CEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oera- ¥ ramma-usnydeHusi. CTpoeHHE ATOMHOrO spa.
Hyknonnas Mognenp atomHoro sigpa. HM3oronel. PanuoaxtuBHble npespauienus. Ilepuon
noJlypacrnaja aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MacCOBOI'O UHCEN. DHEPrusi CBsI3U
aToMHbIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHtesa u aenexus sinep. McTouHUKY S3HEpruu
ConHua u 3B€311.

Anepnas sHepretuka. JleicTBUS paAMOAKTUBHBIX U3J1y4€HUIN HA )KUBbIE OPraHU3MBbI.

Jlemoncmpayuu.

1. CnexTpbl U3JIy4Y€HHUs U NOMJIOLIEHHUS.
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CHeKprI Pa3JINYHbIX I'a30B.
CnexTp BOZOpOAA.
HabnroneHue Tpekos B kamepe BusbcoHa.

e LN

Pabora cuéTyrika HOHU3UPYIOLUX U3YYEHUH.
. Perucrpauus u3iaydeHust IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomsl u onsimot.

1. HaOnroneHue CIUIOIIHBIX U JJMHEHYATHIX CIIEKTPOB HU3JTYUEHHUSI.

2. HccnenoBaHHe TPEKOB. HM3MEpPEHHE 3HEPTMHM YacTHLBI [0 TOPMO3HOMY NyTH (IO

dororpadusm).

3. H3mepeHue paIuoOakTUBHOrO (OHa.

IHoBTOpHTEILHO-0000IAIOIHIE MOYTb.

[ToBTOPUTENBHO--0000IAOIUMI  MOAY/Ib MpeAHa3HAYeH Ui  CUCTeMAaTH3alUuu U
0000111IeHUsT MPEAMETHOrO COAEPkKAHUS U ONbITA AESITEIbHOCTH, MPHOOPETEHHOTO NPH U3YYEHUU
BCEro Kypca (U3MKH, a TaKXkKe Ui MOArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢busuke s 0OydarOLMXCs, BBIOPABIIUX 3TOT Y4€OHBIN MPEAMET.

[Tpu M3y4eHUH TaHHOTO MOIYJISl PEAIM3YIOTCS U CUCTEMATH3UPYIOTCS BUIbI 1€ATENIbHOCTH,
Ha OCHOBE KOTOpbIX OOecneuuBaeTcs MOOCTH)KEHHE MpPEeIMETHbIX M  MeTanpeaMETHBIX
TUIAHUPYEMBIX  PE3yJIbTATOB 00yueHus, (GOpMUPYETCs eCTECTBEHHOHay4yHasi TPaMOTHOCTb:
OCBOEHHE HayYHbIX METOIOB HCCIIEOBAHUS SIBJICHUI NPUPOABI U TEXHUKH, OBJIAZIEeHHE YMEHUSIMHU
OOBSICHATh (hU3MYECKHE SIBICHUS, MPUMEHSISI MOJyYEeHHbIE 3HAHUS, PeLlaTh 3aa4H, B TOM YHCIIE
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpyHIMNMATBHO NESTENbHOCTHBIN XapakTep JAHHOIO pasfena peaiu3yercs 3a CYET TOro,
4TO 0OYUAIOLIMECs BBIMOJHSIOT 3a1aHHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAaHUI pPacNO3HABaTh U HAYYHO OOBACHATH (PU3UYECKUE SBICHUS
B OKpYarollel Npupoae U NOBCEAHEBHOM )KU3HH,

MCIIOJIb30BaTh Hay4HbIE METOIbl MCCIENOBaHUS (HPU3MUYECKUX SIBJIEHHHA, B TOM YUCIE JJIS
MPOBEPKHU TUIIOTE3 U MOJIYYEHHS TEOPETUYECKUX BBIBOJIOB,

OOBSICHATb HayuyHble OCHOBbI Hauboyiee BAXHBIX HOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTrO UCIIOJIb30BAHHSI PA3JIMYHBIX HCTOUHHUKOB SHEPTHH HAa OCHOBE 3aKOHA
MpEeBpPaLIeHUs] U COXPAHEHUS BCEX M3BECTHBIX BHJIOB SHEPTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzyuenne ¢(u3MKkM Ha ypOBHE OCHOBHOrO oOwero oOpa3oBaHMsl HAMpaBJIEHO Ha
JOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX 00Pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbraTe usydyeHuss (U3MKU HA YpPOBHE OCHOBHOro oOuiero oOpa3oBaHUS Y
oOyuaroiierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOro BOCIIMTAHHS:
— MpOsIBJIEHHE HMHTEpeca K MCTOPHU M COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOH (pH3HMUECKOM
HayKH;
— LIEHHOCTHO€ OTHOILEHHE K JOCTH)KEHHSIM POCCHICKUX Y4YEHBIX--(PH3HKOB;
2) rpa’kaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:
— TOTOBHOCTb K aKTHBHOMY Y4YaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKHX
npoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHHUEM NOCTHXKEHUH PH3HKY,
— OCO3HaHME BaXXHOCTH MOpPaIbHO--3TUYECKUX NMPUHLMIIOB B AESITEIbHOCTH YUEHOTO,
3) 3cTeTU4YeCKOro BOCIUTAHMS:
— BOCIPUSITHE 3CTETHYECKHUX KayeCTB (PU3MUECKOW HAayKW: €€ TapMOHMYHOIO IMOCTPOEHHUS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MO3HAHUSA:
— OCO3HAaHME LIEHHOCTH (PU3MUYECKON HayKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHHsI MUPa, OCHOBBI
Pa3BUTHs TEXHOJIOTUH, BaXKHEHNLIEN COCTABIISAIOIIEHN KYJIbTYPBI,
— pa3BUTHE HAy4HOM JI0O03HATENPHOCTH, HHTEPECA K UCCIEeN0BATEIbCKON AEATENbHOCTH,;
5) popmupoBaHus KyJbTYpPbI 310POBbSI M SMOLHOHAJIBHOIO 0J1aronoJy4usi:
— OCO3HaHHWe LIEHHOCTU Oe3omacHoro odpasa >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTH NpaBuJl 0€30MacHOro MOBENEHHs Ha TPAHCIOPTE, Ha AOpOrax, C 3JIEKTPUUYECKUM U
TEIIOBbIM OOOPYIOBAaHUEM B JOMAIIHUX YCIOBHSX;
— chopMHpPOBAaHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOErO MpaBa Ha OLIMOKY M TAKOTO JKe
npaBa y Apyroro 4ejoBeKa;
6) TPy10BOro BOCIIUTAHHA:
— aKTMBHOE y4yacTHE B PELIEHMM NPAKTHYECKUX 3anay (B paMmkax ceMbH, 0Opa30BaTeNIbHOM
OpraHu3alLiH, TOposa, Kpast) TEXHOJOTHUECKONH U COLMAIbHONW HANpaBJIEHHOCTH, TPEOYIOIIUX B
TOM 4Hclie U GU3NYECKUX 3HAHUI,
— UHTEpeC K MPAaKTUYECKOMY HU3yUeHHIO NMpodeccHii, CBA3aHHBIX ¢ HU3UKOI;
7) 3K0JI0ru4eCKOro BOCIIMTAHUSA:
— OpMEHTalMs Ha TPUMeHeHHe (GU3NYEeCKUX 3HAHUH TSl PeLIeHHUs 3a1a4 B 00J1aCTH OKpY Karoen
Cpenbl, TUIAHUPOBAHUS MOCTYNKOB U OLIEHKH HMX BO3MOXXHBIX MOCHEACTBUH IS OKpY’Karoulei
Cpenbl;
— OCO3HaHME II00aNBHOrO XapaKTepa SKOJOrHYeCKHX NpodieM U MyTeH X peLIeHus,
8) apanTaunu K U3MEHSIIOIUMCH YCJIOBHSAM COLHAJIBHON H MPUPOAHOH Cpeabl:
— NOTPeOHOCTh BO B3aMMOJAEHCTBUH MPU BBIMOJHEHUH HUCCIENOBAHUNA M MPOEKTOB (PU3UUECKOM
HanpaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM IPYTHX;
— MOBBILIEHHE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AesITeIbHOCTb,
— notpebHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHHUH, B TOM 4Hcie GOPMYJIUPOBATH UAEH, OHSATHS,
TUIOTE3bl O PU3HUECKUX OOBEKTAX U SBICHUSX,
— 0CO3HaHMe 1e(ULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3HKY,

— IUIAHUPOBAHHME CBOETrO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUH,
18



— CTPEMIJICHUE aHAJIM3HUPOBATH U BLISABJIATL B3AUMOCBSA3H MPUPOIbI, O6LL[CCTBa H 3KOHOMMHKH, B

TOM YHCJIE C UCTOIb30BaHUEM (PU3MUECKUX 3HAHMIA,

— OLIEHKA CBOMX JIEHCTBHI C yUETOM BJIMSIHUS HA OKPY KAIOLIYIO CPENY, BO3MOXKHBIX II100aTbHBIX

MOCJIEeNCTBUIA.

METAHNPEIMETHBIE PE3YJIBTATHI

B

pe3ysibTaTe OCBOEHHMsI MNpOrpaMMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBaHust y oOyyaromerocss OyayT choOpMUpOBaHbI MeTampeaMeTHbIe pPe3YJbTaThl,
BKJIOYAKOILIUE IO3HABATECJIbHBIE YHUBEPCAJIBHbLIC y'{e6HbIe ﬂeﬁCTBHﬂ, KOMMYHUKATUBHBIC
YHUBEpCaJbHble yueOHbIE NEHCTBUS, PEryJIATUBHbIE YHUBEPCabHbIE yueOHbIE NEHCTBHUS.

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe AeHCTBHSA
Ba3oBble JJornueckue AeMCTBUA:

BBISIBJISITh U XapPaKTEPH30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUIN);
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIACCU(DUKALMHU, OCHOBAHUS 1711 0000IIEHHS
1 CPaBHEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS] B PacCMAaTpUBaeMbIX (haKTaxX, JaHHBIX U
HaOMIOIEHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM,

BBISIBJISITH MPUYMHHO--CJIEACTBEHHBIE CBSI3U NPH H3yUeHHH (U3UYECKUX SBIECHHH U
MPOLIECCOB, JAeNaTb BBIBOAbI C MCIIOJB30BAHMEM MAENYKTHBHBIX M MHIYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUraTh FMIIOTE3bl O B3AUMOCBS3SIX (PU3NYECKUX BEJHUMUH,
CaMOCTOSITEJIbHO BbIOMpaTh Crocod pelieHus: yueOHoi GrU3nueckoil 3anauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB peELIeHUs, BBHIOOpP Hauboyee MOAXONALIEro C Y4ETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble Hcci1e10BaTEIbCKHE TEHCTBUS

Pabora

MCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHI HHCTPYMEHT MMO3HAHMS,

MPOBOAMTD MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IJIaHY OMBIT, HECJIOXKHbBIH (PU3HuecKuil
HKCMEPUMEHT, HEOOJIbIIOE UCCIIeIOBaHHE (HU3MYECKOTO SIBJICHUS,

OLIEHHBAaTh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTb MH(POPMALMIO, MONYUEHHYI B XOIe
MCCJIEIOBAHUS HJIH SKCIIEPUMEHTA;

camocTosiTebHO  (popmynupoBaTh 000OLIEHHST W BBIBOABI MO  pe3yyibTaTaM
NPOBENEHHOTO HAOMIOIEHHS], OTbITA, HCCIIEOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE AalIbHellee pasBUTHE PU3MUECKHUX MPOLECCOB, a TAKXKe
BBIABUTaTh NMPENIONOKEHH 00 UX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

¢ HH(popmaLHe:

MPUMEHSATb Pa3JIMYHbIE METOIbl, MHCTPYMEHTbl M 3alpoChl MPU IMOUCKE U OTOOpE
MH(GOPMALIMH UM JaHHBIX C YYETOM NPEASIOKeHHOH yueOHOH pu3nueckoil 3anauuy;
aHaJIM3UpPOBaTh, CUCTEMATU3MPOBATh M MHTEPNPETHPOBATh MH(POPMALIMIO PA3THUHBIX
BHJIOB 1 ()OPM NpENCTaBJICHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMy MNpencTaBieHUus MHGOPMALMU U
MIUTIOCTPUPOBATh pEIlaeMble 3aJaud HECJIOXHBIMU CXEMaMH, OUarpaMMamH, HHOMH
rpaduKkoi U UX KOMOUHALUSMHU.

KomMyHHKATHBHbIE YHHBepCaJbHbIe Y4eOHble el CTBHS:

B Xome OOCyXIeHus y4eOHOro marepuana, pe3yjbTaToB JadopaTOpHbIX padoT u
NPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KAaeMOH TeMbl U BbICKA3bIBaTh UJEH,
HaLleJIeHHbIE Ha pelIeH e 3a1a4u U MOJAepKaHue OaroxenaTeJbHOCTU OOLeHHUS;
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COIMOCTAaBJIATb CBOM CYXIEHHUS C CYXACHUSIMH JPYIMX YYaCTHHUKOB JHAJIOra,
OOHapy>KUBaTh Pa3IMYMe U CXOACTBO MO3ULIMH,

BbIPaXkaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX,

nyOJMYHO  MPENCTAaBJISATH  PE3YJbTaThl  BBIMOJIHEHHOrO  (PU3MYECKOrOo  OMNbITa
(3KCrIepUMeHTa, UCCIEeNOBaHMUS, IPOEKTA),

MOHUMAThb U HCIOJb30BATh MPEUMYILIECTBA KOMAaHIHON U MHAUBUAYaJIbHO pabOThI NIpH
peLIeHUH KOHKPETHOH (puzrueckoi npodiemsr;

NPUHUMATh LeJId COBMECTHOH NESTeNIbHOCTH, OpPraHU30BBbIBATH MAEHCTBUS 1O €€
JOOCTIDKEHHIO: PACIpeneNsiTh poiu, 00CYKAaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM
padoThl, 00001IATE MHEHHUS] HECKOJIbKUX JIFOIEH;

BBIMOJIHSTh CBOK) 4YacTb paboThl, MOCTUras KayeCTBEHHOrO pe3yJjbTaTa IO CBOEMY
HAaIpPaBJIEHUIO U KOOPAMHHUPYS CBOW AEHCTBUsSI C IPYTUMH 4JIEeHAMH KOMaH/bI,
OLIEHHBATh Ka4€CTBO CBOETrO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIbHO
cpopMyIMPOBAHHBIM YHACTHUKAMHU B3aHMOEHCTBUSIL.

PeryasiTuBHble yHUBepcaJbHbIe YieOHbIe JeHCTBUSA
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYaLMsIX, TPEOYIOIIUX AJIST pEeLIeHHs
(bu3nuecKux 3HaHUH,

OpPHEHTUPOBATbCS B PAa3IMYHBIX MOAXOAAX NPHUHITHUS peIIeHHi (MHOUBHIYaJIbHOE,
NPUHSTHE PELICHHUs B IPyIIe, IPUHSATHE PELIeHUH IPynnoi),

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHust (HU3MYecKOW 3ajayv WJM IUlaHa
HCCIENOBAHUSI C Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MPeIaraéMble BAPHAHTBI PEILEHHIA;

aenatb BbIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJI LHBIH HHTEJJIEeKT:

IaBaTh aIEKBATHYIO OLIEHKY CUTYallMH U MpeiaraTh IlaH €€ H3MEHEeHHUS,

OOBSICHATb MPUUMHBI TOCTHXKEHUs (HEOCTHIKEHHS1) PE3yJIbTaTOB e TEIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B AESITEIbHOCTb (B TOM YUCJIE B XOI BBIMOJHEHUs (PU3NUECKOro
MCCIEIOBAHUSl WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHHBLIMXCS
CUTyaLMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH,

OLIEHHBATh COOTBETCTBUE PE3yJIbTaTa LENH U YCIOBHSM;

CTaBUTb CE0s1 HA MECTO APYroro 4ejoBeKa B XOJe CIOopa MM JUCKYCCHU Ha HAy4YHYIO
TEMY, TOHUMATh MOTHBbI, HAMEPEHHUS U JIOTHKY APYIrOro;

MpU3HaBaThb CBOE IMpPaBO HAa OWIMOKY NpPU pelieHud (PU3MYecKux 3anady WM B
YTBEPKIEHHUSX Ha HAyYHbIE TEMbI H TAKOE K€ MPaBO APYTrOro.

NPEAMETHBIE PE3VYJIBTATbBI
K kxoHuy oOyueHust B 7 KJjacce npenMeTHblE pe3yJbTaThbl Ha ©a30BOM ypOBHE IOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:

HCIIOJIB30BATh ITOHATHA: (bmnqecxme H XHUMHYECKHE SABJICHUA, Ha6m0ne1me, 9KCINEPUMEHT,
MOAECJIb, 'HNIOTE3a, €IHHULIbI (bmnqecxmx BEJIMYUH, aTOM, MOIJIEKYyJa, arp€raTHbl€ COCTOAHUA
BellecTBa (TBEPHOE, SKUAKOE, ra3zoo0pa3HOe), MEXaHUYECKOe JBIKEHHE (PaBHOMEPHOE,
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HEpaBHOMEpPHOE, TPSIMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOACHCTBYIOINAs Ccuja, AehopManus
(ynpyrasi, njacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCYIbI;

pasnuyath siBjaeHus (1 dy3us, TEMI0BOE IBHXKEHHUE YaCTHUL] BEILECTBA, PABHOMEPHOE IBUXKEHHUE,
HEPAaBHOMEPHOE MOBHUXKEHHME, HHEpLUs, B3aUMOACHCTBUE Te€J, PABHOBECHE TBEPABIX TeNl C
3aKpErUIEHHON OChIO BpalleHus, Nepeaayda JaBIeHUs TBEPABIMU TeJIaMHU, )KUIKOCTMU U ra3aMy,
aTMoc(epHoOe aBJeHuUe, MIaBaHUE TeJ, IPEBPALICHU MEXaHUYECKOW SHEPriH) MO OMUCAHUIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMNbBITOB, IEMOHCTPUPYIOLIHMX AaHHOE (PU3UYECKOE SIBJICHUE,
pacno3HaBaTh NMPOsIBJIEHHE U3YYEHHBIX (PHU3HUECKUX SIBJIEHUH B OKPYKAOLIEM MHUPE, B TOM YHUCIIE
¢bu3nyeckue SIBJICHUS B MPUPOJE: MPUMEPHI ABHKEHHUS C Pa3IUYHBIMH CKOPOCTSIMHM B XXUBOW U
HEKUBOW NpUpOne, NEHCTBUE CHIIBI TPEHHUS B NMPUPOAE M TEXHHUKE, BJIMSHUE aTMOC(hepHOro
IaBJIEHHUs HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBeKa, PU 3TOM NEPEBOIUTh
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISTh CYIECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMUCHIBATh U3YYEHHbIE CBOWCTBA TN U (PU3HUECKHE SBIEHHUS, UCTIONb3Ys HU3HMUECKHE BETHUHHbI
(macca, 00BEM, IUIOTHOCTb BELIECTBA, BpeMsl, MyTb, CKOPOCTb, CPEOHSST CKOPOCTb, CHJA
yIpPYyrocTH, CUJla TSDKECTH, BEC Tesla, CUJla TPeHUs], aBjieHHue (TBEPAOro Tena, )KUIAKOCTH, rasa),
BBITAJIKMBAOLIAsE CHJIA, MEXaHW4yeckass padoTa, MOILMHOCTb, IUIEYO CHJIB, MOMEHT CHJIBI,
K03 (HULIMEHT MOJIE3HOr0 NEHCTBHUS MEXaHU3MOB, KHHETHYECKAs U MOTEHLMAJIbHAS SHEPT U ), TPH
OMUCAHUU MPABHJIbHO TPAKTOBATb PU3NYECKUH CMBICI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHHUS
M €AMHULBl (PU3NYECKUX BEJIMUYMH, HAXOIUTh (HOPMYJIbI, CBSI3bIBAIOLIME NAHHYIO (H3HUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTH rpadUKU M3YYEHHBIX 3aBUCUMOCTEH (pHU3UUECKUX
BEJIMYMH,

XapaKTepu30BaTh CBOWCTBA Tejd, (U3UYECKHE SIBICHUS M MPOLECChl, HCMOJIb3Ys MpaBHia
CJIOK€HUs1 cuJl (BAOJIb OOHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (OJI0Ka), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON
3HEPruM, MpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTeMaTH4YECKOE BbIPAXKEHHUE,

OOBSICHATh (PU3MYECKHE SIBJIECHUS, NMPOLIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTYaLUI NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATb MIPUYUMHHO--CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHME M3 |—-2 JOrMyeckux LIaroB ¢ ONOpOH Ha 1-2 M3y4eHHBIX CBOICTBa
bu3nueckux siBIEHUH, GU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH,

peliath pacyéTHble 3amayd B 1-2 neiCTBHs, UCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI. Ha OCHOBE aHA/M3a YCJIOBHs 3aJayd 3aMUChbIBaThb KPAaTKOE YCIOBHUE,
MOACTAaBJIATh GU3MUECKHE BEIMYUHBI B POPMYJIBI U NPOBOAUTH PACUETHI, HAXOOUTh CIIPABOYHBIE
IaHHble, HEOOXOAMMBbIE [JIsl pELIeHUs 3anay, OLEHHBAThb PEATUCTUYHOCTb MOJY4YEHHOM
(bu3u4eCcKOil BETHUHHBEI,

pacno3HaBaTh MpOOJEMBbI, KOTOPblE MOXXHO PELIUTh NPU MOMOIIM (U3UYECKUX METONOB, B
OMMCAHUU HCCIIEOBAaHUS BbIIEIATh NPOBEPSIEMOE MPEANoJOoKeHHe (TMIOoTe3y), pa3jivyaTb U
MHTEPIPETUPOBATh MOJIYYEHHBIH PE3yJbTaT, HAXOAUTh OLIMOKH B XOIE ONbITA, A€JaTh BbIBOABI
1O €ro pe3yJjbTaTam,;

MPOBOAUTL OMbBITHl MO HAOMIONEHHIO (U3UYECKUX SBJICHUH WM (PU3MYECKHX CBOMCTB Ten:
¢dbopMyIHMpoBaTh NpoOBepsieMble MPEINOJOXKEHHUs, COOUpAaTh YCTAHOBKY H3 NPEAJIOKEHHOTO
00OpyIOBaHUsl, 3aIUCHIBATH X0 OMNbITa U GOPMYJIUPOBATH BHIBOIBL,
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BBIMIOJIHATh MpsIMble H3MEPEHHUs PACCTOSIHUS, BPEMEHH, MacChl Teja, OO0bEéMa, CUJIbI U
TEMIepaTypbl C UCMOJIb30BAHHEM AHAJIOTOBBIX W LM(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHHUS
npuOOPOB ¢ yUETOM 3aJaHHON a0CONIFOTHON MOrPEIHOCTH U3MEPEHMIA,

NPOBOAMTh HCCIENOBAHME 3aBHUCUMOCTH OAHOH (PU3HUYECKOH BENMYMHBI OT JAPYrod c
MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH (3aBUCMMOCTH MYTH PaBHOMEPHO ABMIKYLIErocs Tejaa OT
BPEMEHHM IBIM)KEHHs] Teja, CHJIbl TPEHHs CKOJIbKEHHMs OT Beca Teja, KauecTBa 00padoTku
MOBEPXHOCTEH TeT W HE3aBUCHUMOCTHU CHMJIbI TPEHHUSI OT IUIOLIAIU CONPHUKOCHOBEHMS TEJ, CHUJIbI
YNPYTOCTH OT YJIMHEHUsI PY>KUHBI, BBITAIKHBAIOIIEH CHIIbI OT 00bEMa MOrpy>KEHHON YaCcTH Tena
M OT IUIOTHOCTH >KHIKOCTH, €€ HE3aBUCHMMOCTH OT IUIOTHOCTH TeJa, OT INIyOHHBI, HA KOTOPYIO
MOrPY>KEHO TEJIO, YCJIOBHIA MJIABAHUS TeJl, YCIOBUH PaBHOBECHsS pblyara v OJIOKOB), y4aCTBOBATh
B IUIAHUPOBAHMM Yy4eOHOro HCCIENOBaHHs, COOMPAThb YCTAHOBKY U BBINOJHATH H3MEPEHHS,
cnenysli TpPENJIOKEHHOMY TIUIaHy, (UKCHpPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTHU
¢u3nyeckux BeNMYMH B BHUIE MPEUIOKEHHBIX TaOiIML M TpaduKOB, JenaTh BBIBOABI IO
pe3yJibTaTaM HUCCIIEI0BaHUS,

MPOBOANTb KOCBEHHbIE M3MepeHHs] (PU3MUECKUX BETHUYMH (MJIOTHOCTh BEILECTBA JKUAKOCTH U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbXKEHMs, JaBleHHE BO3AyXa, BBITAJIKHBAKOIIAS CHJIA,
IEHUCTBYIOLIAs HAa MOrPYKEHHOE B )KUIAKOCTD TENO, KO3 GHUILHEHT MOJIE3HOr0 NeHCTBUS MPOCTBIX
MEXaHU3MOB), CJenys MpPeIJIOKEHHONW HHCTPYKLMH. NMPH BBINOJHEHWH HM3MEPEeHHH CcoOHpaTh
SKCNEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIISITh 3HAUEHHE HCKOMOH BEJTMUHHBI,

coOnoaaTh MpaBuiia TEXHUKU OE30MacCHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYOBAHHUEM,
yKa3blBaThb NPHUHLMIIBI AEHCTBUS NMPUOOPOB M TEXHHUECKHUX YCTPOMCTB: BEChl, TEPMOMETP,
IMHAMOMETp, COOOLIAlOIUecs: COCYabl, 6apOMETp, pblyar, MOJBHXXHBIA M HEMOIBHXHBIN OJIOK,
HAKJIOHHA$! TUIOCKOCTB;

XapaKTepU30BaTh NMPHHLUMIIBI NEHCTBHS M3YYEHHBIX NPUOOPOB U TEXHHUUECKUX YCTPOMICTB C
OMopoil Ha uX omnucaHus (B TOM 4YHCHE: MONLIMITHUKH, YCTPOHCTBO BOAOIPOBOIA,
TUAPABIMYECKHI TNPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), UCHOJb3ys
3HaHUS O CBOWCTBaX (U3MUECKUX SBJIEHUH U HeoOXoaumble (U3UYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH,;

NPUBOIUTH NPUMEPbI (HAXOAUTh UHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bu3nueckux 3HaHUH B MOBCEIHEBHOM XHU3HM Ui oOecriedeHus Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 3IO0POBbsS M COOJMIOIEHUS HOPM
HKOJIOTHYECKOTO MOBENEHHs B OKPYKaIoLIel cpene;

OCYLIECTBISITH OTOOp MCTOUHMKOB HMHpopMauuu B HMHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
MIOUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUH U TNYTEM CPaBHEHUs pa3IMYHBIX
MCTOYHHUKOB BBIIENATh MHGOPMALMIO, KOTOpasi SIBJSIETCS NMPOTUBOPEUUBON HIIM MOXET OBITh
HEOCTOBEPHOH,;

HCIOJIb30BaTh TIPU  BBIMOJIHEHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIOMYJISIPHYK JIUTEpaTypy
(bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BlaneThb
NpuémMaMu KOHCIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi MHPOPMALMK M3 OAHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHHsT HA OCHOBE 2—3 UCTOYHHKOB
nHpopMaLuu GU3NUECKOro ComepkKaHus, B TOM 4ucie MyOIMYHO enaTh KpaTkue COOOIIeHUs O
pe3ysibTaTax MPOEKTOB HJIM Y4E€OHBIX HCCIENOBaHHUI, NMPH 3TOM TIPAMOTHO HCIONb30BATh
M3YYEHHbII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKAATh BBICTYIJIEHHE NPE3EeHTaLUeN,;
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NPHU BBINOJHEHUHU Y4eOHBIX MPOEKTOB M UCCIEIOBAHUI pacrpenessiT 0OsI3aHHOCTH B IPyIIe B
COOTBETCTBHUHM C TIOCTaBJIEHHbIMH 3aJayaMH, CJEIUTb 3a BBIMOJHEHWEM IUlaHa [EHCTBUH,
alieKBaTHO OLIGHUBaTh COOCTBEHHBIH BKJAX B JAEATENbHOCTb TIPYIIIbI, BbICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJEHCTBUE, YUUTBIBAS MHEHHE OKPY KAIOLIUX.

K kxoHuy oOyueHust B 8 Kjacce mpenMeTHble pe3yJbTaThbl Ha ©a30BOM ypOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:
MCMOJb30BaTh MOHATHUS. Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABH)KEHHE aTOMOB M MOJIEKY,
arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKHE M aMop(dHble Tena, HACBILEHHBIH U
HEHACBIIEHHbII Map, BJIAXXHOCTb BO3AyXa, TeMIepaTypa, BHYTPEHHss 3HEpPrus, TEIUIOBOMl
IBUraTeb, 3JEMEHTAPHBbIA JJIEKTPUYECKUH 3apsii, 3JIEKTPUYECKOe IoJie, MPOBOJHUKU U
IOU3JIEKTPUKH, MTOCTOSIHHBIN 3JIEKTPUUECKHUH TOK, MAarHUTHOE MOJIE;
pa3iuuaTh siBJeHMs! (TEIIOBOE pacLIMpEeHHe U CkaTHe, Terulonepenaya, TErjIoBOe paBHOBECHE,
CMauMBaHME, KalUJUIAPHbIE SBJI€HUs, UCNIApPEHUE, KOHAEHCALUs, MJaBJIeHHe, KpUCTaIIU3aLus
(oTBEpmeBaHME), KHIIEHHE, Terjonepenaya (TEMIONPOBOJHOCTb, KOHBEKLUS, H3JIyUYeHHUE),
3JIeKTpU3aLMsl TeJ, B3aUMOJEICTBUE 3apsANoB, NEHCTBUS 3JIEKTPUYECKOrO TOKa, KOpPOTKOE
3aMbIKaHUE, B3aUMOJENHCTBHE MArHUTOB, NEHCTBHE MAarHUTHOIO MOJsl HA NMPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHasi MHAYKLMS) MO OMUCAHUIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (HU3UYECKOE SIBJICHHE;
pacno3HaBaTh NMPOsIBIEHUE U3YYEHHBIX (PHU3HUECKUX SIBJIEHUH B OKPYKAKOLIEM MHUPE, B TOM YHCIIE
¢du3nyeckue sIBIEHUs] B NMPUPOZIE. MOBEPXHOCTHOE HATSDKEHHE W KaNUJUISIPHbIE SIBIEHHUS B
npupoae, KpUcTabl B npupoae, usnydeHrne CoHLA, 3aMep3aHue BOIOEMOB, MOPCKHE OpU3BbI,
oOpa3oBaHHE POChI, TYMaHa, UHEsl, CHEra, 3JIEKTPUYECKHE sIBJIEHUs B aTMOC(epe, 3JIEKTPUIECTBO
’KMBBIX OPraHM3MOB, MAarHUTHOE MoJje 3eMiH, Ipel¢ MONIOCOB, POJIb MACHUTHOIO TMOJS ISt
’KM3HM Ha 3emJie, NOJSIPHOE CHsIHME, TTPH 3TOM MEePEBOAMTh NMPAKTHYECKYIO 3a1a4y B yueOHYIO,
BBIIEJISITh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) GU3UYECKUX SIBIIEHHIA;
OIMUCHIBATh U3YYEHHbIE CBOWCTBA TeJ U PU3HUECKHE SBIEHHUS, HCTIONb3Ys (PU3UYECKHE BETHUNHbI
(Temmneparypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIIOTHI, yAelbHas TEIIOEMKOCTb BELIECTBA,
yIeNbHas TEIJIOTa MUIaBJIeHHs, yIeNbHas TEMIOTa MapooOpa3OBaHysl, yeIbHas TEMIOTA CTOPAHHUS
TOTLIMBA, KO3()(PHULHEHT MONE3HOro AEHCTBHS TEIJIOBOH MALIMHBI, OTHOCHUTENbHAS BJIAXXHOCTb
BO3/yXa, JJEKTPUUECKUH 3apsii, CHjla TOKa, 3JIEKTPUYECKOE HampsiKeHHe, COMpPOTHUBIIEHHE
MPOBOAHMKA, YAEIbHOE COMPOTUBIIEHUE BeLeCTBa, paboTa 1 MOLIHOCTh 3JEKTPHUECKOrO TOKa),
NpU ONHUCAHUM TPABHJIBHO TPAKTOBATh (DU3MUECKHI CMBICH HCIIOJB3YEMbIX BEJHYMH,
0003HaYeHHss U €AMHHULBI (PU3HUECKUX BEIUYHMH, HAXOOUTb (POPMYJIbI, CBSI3bIBAIOLIHE TAHHYIO
(bu3nU4eCcKyl0 BEJIUYHHY C APYTMMH BEJIMYHMHAMHU, CTPOUThH rpaduKU HU3yUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJIHUMH,
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHE SIBJIEHUS W IPOLIECCHI, MCIONb3ys OCHOBHbBIE
MOJIOXKEHUST MOJIEKYJIIPHO--KHHETHYECKOH TEOPUH CTPOEHHUS BELIECTBA, MPUHLIUI CYNepno3ULH
noJyiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsna, 3akoH Oma IJIsi yyacTka LemnH,
3akoH Jlxoynsi—JIeH1a, 3aKOH COXPaHEHHs SHEPTUH, TPU STOM J1aBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIlUChIBaTh €r0 MaTEMATHUECKOE BbIPaXKEHUE,
OOBSICHATh (PU3HUECKHE MpPOLECChl U CBOICTBA TEN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYyalLUi
NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH NMPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOMUTH
0ObsicCHeHHe U3 1—2 JIOTMYECKHX IIAaroB C ONMOpPOH Ha 1-2 M3y4YEeHHBbIX CBOWCTBA (PU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,
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pelatb pacyéTHble 3amayd B 2—3 NOEHCTBMS, UCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE
¢usnueckue BeNUYMHBL HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaudl 3alMChIBaThb KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK [MAaHHBIX JJIs1 pEIleHHs] 3aJadd, BbIOMpaTh 3aKOHbI W (OPMYJIbI,
HeoOXOomuMble IJIsl €€ pelleHHs, MPOBOIUTb pPAcUéTbl M CPABHHUBATH IOJIyYEHHOE 3HAUEHHE
(bu3u4eCcKOil BETMUHHBI C U3BECTHBIMU 1aHHBIMH,

pacno3HaBaTh MNpPOOJEMbl, KOTOPbIE MOXXHO pELIMTb MPH IMOMOMM (PHUIMUECKUX METOMOB,
MCIIONIB3Ysl OMUCAHWE MCCIIENOBaHUS, BBINENATh MPOBEPSEMOE MPENIONIOKEHHE, OLIEHUBATh
NPaBHJIbHOCTD MOPSIIKA MPOBENEHHUS UCCIIEIOBaHUS, eNIaTh BbIBOJBL,

MPOBOAUTL OMBITI MO HAOMIONEHHIO (U3MYECKHX SIBIEHUH WM (PU3HUECKHX CBOWCTB Tel
(xanuUIIpHBIE SIBJIEHMS, 3aBHCHMOCTb JaBJEHMUS BO3JyXa OT €ro o0béma, TeMIepaTyphl,
CKOPOCTH Tpollecca OCTbIBAHMUS M HarpeBaHWsl NPH H3JIYYEHHH OT LBETa H3Jy4daroLlei
(morsowiaroeiil) MOBEPXHOCTH, CKOPOCTb MCMAPEHHUs] BOAbI OT TEMIIEPATyphbl XHIKOCTH U
TUIOLany €€ TOBEPXHOCTH, 3JIEKTPU3ALMs Tl W B3aUMOJEHCTBHE JJIEKTPUUYECKUX 3apsiioB,
B3aUMOJEHCTBUE TOCTOSIHHBIX MArHMUTOB, BH3YaJIM3aLlMsl MArHUTHBIX TIOJNEeH TMOCTOSIHHBIX
MarHuTOB, AEHCTBUSI MAarHUTHOIO MOJI HAa MPOBOAHHMK C TOKOM, CBOICTBA 3JIEKTPOMArHWTA,
CBOWCTBA  JJIGKTPOABHUIATENsi  MOCTOSHHOIO  TOKa).  (OpPMyJMpPOBaTh  MpPOBEpsieMble
MPEATONIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000OPYAOBaHHSI, OMUCHIBATH X0/ OMbITA
1 (POPMYJIHPOBATh BBHIBOJKI,

BBIMIOJIHSITh MPSIMblE U3MEPEHHsI TEMIIEPATYPbl, OTHOCUTENbHON BJIAXXHOCTH BO31yXa, CHUJIbI TOKA,
HamNpsHKEHUs] C UCIOJb30BAHHMEM aHAJIOTOBBIX NMPUOOPOB U AATYMKOB (DU3UYECKUX BEJIMYHH,
CpaBHHUBATh Pe3yJIbTAaThl H3MEPEHUH C YUETOM 3a1aHHOM aOCONFOTHOH MOrPELIHOCTH;

NPOBOAUTb HCCIENOBAaHHE 3aBUCUMOCTH OAHOH (M3MYECKOH BENMYMHBI OT JPYyroil c
MCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBJIEHUSI POBOAHUKA OT €ro AJIMHBI,
TUIOLIA/Id TONEPEYHOr0 CEYEHHUS] U yIEeNbHOTO CONPOTHBJICHHUS BEIIECTBA MPOBOIAHMKA, CHJIbI
TOKa, HUAyLIEro 4epe3 NPOBOAHHK, OT HANpsDKEHUs Ha NPOBOAHMKE, HCCIENOBaHHE
TMOCJIEIOBATENIBHOTO U MapaJUIeIbHOrO COeAMHEHHH MPOBOIHUKOB): IIAHUPOBATh UCCIEIOBAHHE,
coOHpaTh YCTAHOBKY W BBINOJIHATh U3MEPEHUS], CIEAys NMPenoKEeHHOMY IUIaHy, GUKCHPOBATh
pe3ysibTaThl MOJYYEHHOH 3aBUCHMOCTH B BHMAE TaONUL W TpadukoB, OenaTb BBIBOABI IO
pe3yJbTaTaM HUCCIEeNOBaHMUS,

MPOBOAUTb KOCBEHHbIE U3MEPEeHUs (PU3MUECKUX BENUYMH (YIeNbHasl TEIIOEMKOCTh BELIECTBA,
COMpPOTHBJIEHHE TMPOBOAHMKA, padOoTa M MOIMHOCTb 3JIEKTPHUYECKOrO TOKA): IUIAHUPOBATH
M3MepeHHsl, COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJEAYS MPEAJOXKEHHONH MHCTPYKLMHU, U
BBIYMCIISITh 3HAYEHHUE BEJIMYHMHBI,

coOnoaaTh MpaBuiia TEXHUKU OE30MacHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYOBAHHUEM,
XapaKTepU30BaTh NPUHLMIIBI NEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHYECKUX YCTPOWCTB C
OTOPOi1 Ha UX OMHUCAaHMS (B TOM YUCIIE: CUCTEMA OTOIJIEHUsI IOMOB, TUTPOMETD, napoBasi TypOuHa,
amIrepMeTp, BOJILTMETP, CUETUHK 3JIEKTPHUECKOH 3HEPTHH, 3JEKTPOOCBETUTENbHbIE NMPHOOPHI,
HarpeBaTeNIbHble  3JEKTPONpHOOpbl  (MpPUMEpBI),  3JEKTPUYECKHE  MPEIOXPAHMUTEINH,
3JIEKTPOMATHHUT, 3JIEKTPOJBUIaTENb IOCTOSIHHOrO TOKa), MCIIONB3ys 3HAHMA O CBOWCTBAX
bu3nueckux sIBIEHUH U HEOOXOaMBble (PU3HUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHHYECKHUE YCTPOHCTBA M H3MEpHUTENIbHbIE MPUOOPHI MO CXeMaM U
CXE€MaTUYHBIM PUCYHKaM (3KMIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP, ABUraTEb
BHYTPEHHEro CropaHus, 3JEKTPOCKOI, PEOCTaT), COCTABISTh CXEMbl 3JEKTPHUECKUX Lened ¢
MOCNEOBAaTEIbHBIM U MapajuleSbHbIM  COCIMHEHHEM 3JIEMEHTOB, pasjiMyasi yCIOBHbIE
0003HaYEeHHs JIEMEHTOB 3JIEKTPUYECKUX LIeMeii;
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NPUBOIUTL NpPUMeEPbl (HAXOAUTh MHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bu3nueckux 3HaHUH B MIOBCETHEBHOM KHU3HM 11 oOecriedeHus Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOICTBAMH, COXPAHEHHUs 3I0POBbsI U COONIONEHHS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKakoLIel cpene;
OCYLIECTBISATh MOMCK MHGpopMauuu (U3MYeCKoro copepxkaHusi B HHTepHeTe, Ha OCHOBE
MMEIOLIMX CSl 3SHAHUI M Iy TEM CPaBHEHMs IOTIOJIHUTENIbHBIX HICTOUHUKOB BBIIENSATh HHPOPMALIUIO,
KOTOpast SIBJISIETCS] MPOTUBOPEUMUBOI UM MOXKET OBITh HEOCTOBEPHOM,
MCIOJIb30BaTh TPU  BBIMOJIHEHHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIONYJIIPHYK JIUTEpaTypy
(bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH VHTepHer, BianeThb
NpuéMaMHd KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUss MHPOPMALMU M3 OOHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKHE YCTHBIE cOO0IEeHus1, 006001ast HHpopMaLMIO U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOro COnep:kaHus, B TOM 4HUCJE MyOJHMYHO MpPEICTABISThH
pe3ysibTaThl MPOEKTHOW WM HCCIENOBATEIbCKOH HESITeNbHOCTH, MNpPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3uKH, CONMPOBOXKAATh BBICTYIUIEHHE
NpE3eHTALUEN;
NPHU BBINOJHEHUH Y4€OHBIX NMPOEKTOB U UCCIEAOBAHHI (PU3NYECKUX MPOLIECCOB pacHpenessiTh
00s13aHHOCTH B IPYIINE B COOTBETCTBUHU C MMOCTABJIEHHBIMU 33Ja4aMH, CJIEAUTD 3 BbINOJHEHHEM
TJlaHa JeHCTBUI M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHWBaTb COOCTBEHHBIH BKJIAA B
IesTeIbHOCTb IPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBIISIsi TOTOBHOCTD
paspelatb KOH(QJIUKTHI.

K xoHuy oOyueHust B 9 Kjacce npenMeTHble pe3ysibTaTbl Ha 6a30BOM YPOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTDb y 00YUAIOIIMXCS] YMEHHUH!
MCTIOJIb30BaTh TMOHSATHS: CHCTEMa OTCYETA, MaTepHalibHasi TOYKA, TPAEKTOPHSI, OTHOCUTEIbHOCTh
MEXaHUYECKOTrO IBYKEHUS], nedopmarus (ynpyras, TIaCTHYECKas), TpEeHue,
LIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb M NEpEerpy3kH, LEHTP TSKECTH, aOCOMIOTHO
TBEPIOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tesla, PABHOBECHE, MEXaHUYECKUE KOJIeOAHUs U BOJIHBI,
3BYK, HHPPA3BYK M YJbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPhl UCIYCKaHHs U MOMIOIIEHUs, albda-, OeTa- u
raMMa-u3Jy4eHHUs, U30TOMbI, SAepHasi SHEPreTHKa,
pasnu4aTh  sIBJIEHHs] (pDaBHOMEPHOE W  HEPaBHOMEpPHOE MNpPSIMOJHMHEWHOE JIBHXKEHHE,
PaBHOYCKOpPEHHOE NMPSIMOJIMHEIHOE IBHKEHHE, CBOOOIHOE MaZieHHue TeJl, PABHOMEPHOE IBHIKEHUE
MO OKPYKHOCTH, B3aUMOJEIHCTBHUE TeJ, PEAKTUBHOE IBHXKEHHE, KOoJeOaTeNbHOE IBH)KEHHE
(3aTyxarolime U BbIHY>KIAEHHbIE KoJieOaHus1), pE30HAHC, BOJTHOBOE JIBHJKEHHE, OTPaKEHHE 3BYKa,
NPSIMOJIMHEHHOE PaclpOCTpPaHEHHE, OTPaKE€HHE U MpPEJOMJIEHHE CBeTa, NOJHOE BHYTPEHHeEe
OTpa’ke€HHE CBETa, PasJiokeHHe OeJloro CBeTa B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX LBETOB,
OMCTIEPCUsl CBETA, €CTECTBEHHAs PaJAMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHUYaTOro CHekTpa
M3JIyYEHHs]) MO OMUCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OINBITOB, NEMOHCTPHPYIOIIUX
IaHHOe (hU3UYECKOe SIBJICHHUE,
pacno3HaBaTh NMPOsIBIEHUE U3YYEHHBIX GU3HUECKHX SIBJICHHI B OKPYXKAIOILEM MUpE (B TOM YHCIIE
¢bu3nyeckue siBNEHHUs B MPUPOJE: MPUIHBBI U OTJIMBBI, IBHXKEeHHUE MtaHeT CONHEYHOH CHCTEMBI,
PEAaKTUBHOE NBM)KEHHE JKMBBIX OPraHHU3MOB, BOCIPHUSITHE 3BYKOB YKMBOTHBIMH, 3eMJIETPSICEHHUE,
ceiicMU4eCcKHe BOJIHBI, LlyHaMH, 3X0, LIBETa TEJI, ONTHYECKUE SBJIEHHUs B PUPOE, OHOJIOrHyecKoe
OEWCTBUE BHIUMOIO, VYJIbTPA(QHONETOBOrO M PEHTIEHOBCKOTO H3JY4YEHUH, €CTeCTBEHHbIN
panvoaKkTUBHBIA (OH, KOCMHUYECKHE JYUYH, PAIHOAKTUBHOE M3Jyuye€HHE MPUPOJHBIX MUHEPAJIOB,
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NeiicTBUe paJAMOAaKTHBHBIX M3JIyuUeHUH Ha OpraHu3M 4YesoBeka), NPU OTOM IepeBOIAUTH
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISITh CYIIECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OINMUCHIBATh U3YYEHHbIE CBOWCTBA TN U (PH3HUECKHUEe SBJIEHUS, HCTIONB3Ys HU3MUECKHE BETHUHHbI
(cpenHsis M MrHOBEHHass CKOpPOCTb Tejla IPpH HEPaBHOMEPHOM [IBM)KEHHH, YCKOpPEHHE,
nepeMelleHne, yTh, YIII0Bask CKOPOCTh, CUJIAa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO MazeHHs, BEC TeJla, UMIYJbC Tesa, MMIYJbC CHJIBI, MexaHHueckas padora u
MOLIHOCTb, NOTeHLMaIbHas SHEPTUs Tefa, NOJHATOro Hall IOBEPXHOCTBIO 3€MJIH, TOTEHLIAIbHAs
JHEPrusl CKAaTOH MPY>KUHBI, KUHETUYECKasl IHEPrUs, MOJHasg MEXaHUYecKas SHEprusi, Nepuon U
4acToTa KONeOaHUH, IJIMHA BOJIHBI, (POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, ITOKAa3aTelb
MPEOMIIEHHSI CPEibl), TPH OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUYECKHIA CMBICI HCIIOIb3YEMbBIX
BEJIMYMH, OOO3HAYEHHUsI U €OUHHLIbI (HU3MYECKUX BEJIMYMH, HAXOOUTb (DOPMYJIbI, CBSI3bIBAIOLIHE
IaHHYIO (U3MYECKYK BEJNIWYMHY C JOPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3YyYEHHBIX
3aBUCUMOCTEH (HPU3MYECKHX BEJIUYHH,;

XapaKTepUu30BaTh CBOMCTBA TeJ, PU3HMUECKHUE SBJICHHUS U MTPOLECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHHUS
JHEpruHM, 3aKOH BCEMHMPHOIO TSrOTEHWs, NPUHLMII CYNEepro3ULMH  CHUJI, TPHUHLHUI
OTHOCHUTeNIbHOCTH ["anunes, 3akoHbl HproTOHA, 3aKOH COXpaHEeHHs UMITYJIbCA, 3aKOHbI OTPaXKEHUS
U TMpeJoOMJIEHHUs] CBETa, 3aKOHbI COXPAHEHHs 3apsiloBONO M MAacCOBOIO YHCEN IMpH SIIEPHBIX
peakuusX, NpU 3TOM [aBaTb CJOBECHYO (OPMYJHPOBKY 3aKOHAa M 3alMCbIBATH €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

OOBSICHATh (PU3HUECKHE MpPOLECcChl M CBOICTBA TEN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYyaLUi
NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABISATH MPUUUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTb
0OBbsICHEHHE U3 2—3 JIOTMUECKHX IIAroB C OMOPOH Ha 2—3 HM3YYEHHBbIX CBOWCTBA (HU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,

peluaTh pacué€THble 3aa4M (ONMUPAKOLIHECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIONIb3Ys 3aKOHBI U
dopmyIbl, cBsi3biBaOlME (U3UYECKHE BEJNMYMHBI HAa OCHOBE aHalM3a YCJIOBHS 3alayu
3aIUChIBATh KPATKOE YCJIOBHUE, BBISABISATH HENOCTAOLIME WM M3ObITOYHbIE NaHHbIE, BHIOUPAThH
3aKOHbl M (OpMyJsbl, HEOOXOAMMBbIE JJsl pELIEHUs, TMPOBOAUTH pACUéTbl M OLIEHHBATHb
PEaTMCTHYHOCTD MOJY4YEHHOrO 3HaYeHUs1 (PU3UYECKOI BETHUHHBI,

pacno3HaBaTh MNpPOOJIEMbl, KOTOPbIE MOXXHO pELIMTb NPU IMOMOMM (PHUIHUECKUX METOMOB,
UCMOJb3ysl ONMCAHUE MCCIEeNOBaHUs, BbIIEIATb IPOBEPSEMOE MPEAIONOKEHHE, OLIEHUBATD
NpPaBUIBHOCTh TNOpSiKA TNPOBEAEHMs] HCCIIENOBaHUs, [elaTh BbIBOJbI, HWHTEPINPETHUPOBATb
pe3yJIbTaThl HAOMIOIEHHUH U OTBITOB,

NPOBOAMTL OMBITBI MO HAOMIONEHHIO (HU3MYECKUX SIBIEHUH WM (PU3HUECKUX CBOWCTB Tel
(u3yueHue BTOpOro 3akoHa HblOTOHa, 3akOHa COXpaHEHMsl 3HEpPruM, 3aBUCHUMOCTb IepHoaa
KosebaHui MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTH MPY>KHUHbI U HE3aBUCUMOCTb OT
aMILTUTYIbI MAJIbIX KOJieOaHHi, MPSIMOJIMHEIHOE pacrpoCTpaHEHHE CBETA, pa3siokeHue Oenoro
CBETa B CIIEKTP, U3Y4YE€HHE CBOHCTB M300pak€HUs! B IJIOCKOM 3epKajie U CBOWCTB M300paKeHUs
npeaMeTa B coOuparoLeil IMH3e, HaOI0AeHHEe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JY4EHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 U30BITOYHOrO Habopa 00OpYAOBaHUs, OMUCHIBATH XO.
OMBITA U €r0 Pe3yJbTaThl, POPMYJIHPOBATEH BHIBOIBI,

NPOBOAUTL NMPH HEOOXOAMMOCTH CEPHIO MNMPSIMBIX HW3MEPEHHUH, ONpenenss CpeaHee 3HaueHue
n3MepsieMOH BeaHUuHbl (POKYCHOE pacCTOsiHHE COOMpAKOLIel JIMH3bI), OOOCHOBBIBATH BBHIOOP
cnocoba usMepeHus (M3MEpUTETBHOrO Mpudopa);
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NPOBOAUTh HCCIENOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH C MCIOJb30BAHUEM IMPSIMBIX
M3MepeHH (3aBUCUMOCTb NMyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBHXXEHMU 0O€3 HayaJbHON
CKOpOCTH, MepHroaa konedaHHii MaTeMaTH4YeCKOro MasiTHUKA OT JAJIMHbI HUTH, 3aBUCUMOCTH yrja
OTpa’k€HHsl CBETa OT yIja NaJeHUs M yIJla MPeJoOMIIEHHs] OT yrja MajeHus): MJaHUPOBaTh
HCCIIEIOBAHHE, CAMOCTOSATENBHO COOMpPATh YCTAHOBKY, (PUKCHPOBATh PE3yJbTaThl MOJyUYEHHON
3aBUCUMOCTH (PU3MYECKHX BEJUYUH B BUzeE TaOaML U rpaduKOB, AeJaTh BBIBOIBI 110 pe3yJibTaTaM
HCCIIeIOBAHUS,

MPOBOAUTb KOCBEHHbIE U3MEPEHHUsT PU3MUECKUX BEJMYUH (CPEIHsIsl CKOPOCTh M YCKOPEHHE Tena
NpU PaBHOYCKOPEHHOM JBHXKEHHH, YCKOPEHHE CBOOOAHOrO MaJCHUs, KECTKOCTb MNPYKHHBI,
K03 PUIMEHT TPEeHUs CKOJIbXKEHHUS, MeXaHuueckas padoTa U MOLIHOCTb, YacTOTa U MEPUOA
KosieOaHUI MAaTEMaTHYECKOTO U MPY>KMHHOIO MasiTHUKOB, ONTUYECKask CUJ1a COOMpArOILeH JIMH3bI,
panvoakTUBHBIA (OH): MIAHUPOBATH U3MEPEHUs, COOMpATh 3KCIEPHUMEHTANbHYI0 YCTAaHOBKY U
BBIMIOJIHSTh U3MEPEHUS, CIIEAYs NMPEII0KEHHOW HHCTPYKLMHU, BBIYUCISATh 3HAUEHHE BEJIMYMHBI U
aHAJM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThI C Y4ETOM 3aJaHHOH MOrPEIIHOCTH U3MEPEHMUH;
coOnroaaTh MpaBuiia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1a0opaTopHbIM 000PYI0BaAHHUEM,
pasiM4aTh OCHOBHbIE TPH3HAKH H3Y4YEHHbIX (QHU3MYECKUX MOJeNeill: MaTephajibHas TOYKa,
abCOJIFOTHO TBEPIOE TEJIO, TOUEHHBI UCTOYHHK CBETA, JIy4, TOHKAs JIMH34, MJIaHETapHasi MOZIeb
aToMa, HYKJIOHHasl MOZIeJIb aTOMHOTO SI/1pa;

XapaKTepUu30BaTh NPHHLMIIBI NEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoil Ha WX onMucaHus (B TOM YHCNE. CIUAOMETP, AATYUKH TMOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, Mepuckomn, ¢oTroanmnapar, ONTHYECKHE CBETOBOIbI,
CHEKTPOCKON, AO3UMETp, KaMepa BuibcoHa), MCHOib3ys 3HaHMA O CBOHCTBaX (HUIMUECKHX
SIBJICHUH 1 He0OXOoauMble PU3HYECKHE 3aKOHOMEPHOCTH,;

HCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPUTENbHBIX MPHOOPOB M TEXHOJIOIMUYECKHX MPOLIECCOB MPH PELIEHUH Y4eOHO--ITPAKTUYECKHX
3a7a4, ONTHYECKHE CXEMbI I MOCTPOEHHsI M300pakeHUH B IUIOCKOM 3epKaje U coOuparouiein
JIMH3E;

NPUBOIUTH NpPUMEPbl (HaXOAUTb MHPOPMALMIO O MPHUMEPAX) MPAKTHUYECKOrO HCIOJIBb30BAHUS
(bu3nueckux 3HaHUH B MIOBCEIHEBHOM XHU3HM U1 oOecriedeHus Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOICTBAMH, COXPAaHEHMs 3I0POBbsi U COONIIONEHHS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKaroLIel cpene;

OCYLIECTBISITh MOUCK MH(pOpMaLuu ¢u3nyeckoro conepxkanus B MHTepHETE, CaMOCTOATEIbHO
bopMyIHMpys MOMCKOBBIM 3ampoC, HAXOAMUTb MYTH ONpPENETEeHUs TOCTOBEPHOCTH IMOJyYEHHON
MH(pOpMaLK Ha OCHOBE UMEIOILMXCSl 3HAHUI U TOMOJHUTENbHBIX UCTOYHHKOB;

HCIIOJIb30BaTh TIPU  BBIMOJIHEHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIOMYJISIPHYIKO JIUTEpaTypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH VHTepHer, BlaneThb
nNpuémMaMu KOHCIIEKTUPOBAHHs TEKCTa, NpeoOpa3oBaHuss MHGOPMALMM W3 ONHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3maBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHblE COOOIUEHHS Ha OCHOBE HWH(pOpMaLUH U3
HECKOJIbKMX HCTOYHUKOB (DU3UYECKOrO COAEpXKaHHUs, NMyOJMYHO NPEACTaBISTH Pe3yJbTaThl
MPOEKTHOH MM HCCJIEAOBATENIbCKON NEsITeIbHOCTH, MPU 3TOM TIPAMOTHO HCHOJb30BaTh
M3YYEHHbII MOHATHIHBINA anmapaTt U3y4yaeMoro paszaena ¢U3UKU U CONMPOBOXKAAThH BBICTYILIEHHE
npe3eHTauuei ¢ y4éToM 0COOEHHOCTEH ayAMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposnbie)
Konrtposbusbie | IlpakTHueckue
n/n NMPorpamMmmbI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka 1 e€ poJib B NO3HAHHH OKPYKAIOLIEr0 MHUPA
bubnuoreka IIOK
1.1 duzuka - Hayka O pupoae 2
y pHpon https://m.edsoo.r/7f416194
1.2 duznueckue BEJIMYUHBI 2 1 Bubniorexa LIOK
https://m.edsoo.ru/7f416194
bubaunoreka LIOK
1.3 EcrecTBeHHOHAay4HBIN METOH ITO3HAHUS 2 1
y 8 https://m.edsoo.r/7f416194
Hroro no pazneny 6
Pa3nean 2. IlepoHauasibHbIE CBeleHHsI 0 CTPOEHHH BelleCTBA
bubaunoreka LIOK
2.1 CtpoeHue BeliecTBa 1
P H https://m.edsoo.r/7f416194
59 JIBr>keHue U B3aUMONIEHCTBUE YACTHI] , 1 bubnuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bubaunoreka LIOK
23 ArperaTHble COCTO elecTBa 2
P TOAHIA BEMECTE https://m.edsoo.r/7f416194
Hroro no pazneny 5
Pa3gean 3. IBHKeHHEe U B3aMMOeHCTBHE TeJl
b
3.1 MexaHu4eckoe NBHXKEHHE 3 ubmuorexa [IOK

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

bubaunoreka LIOK
32 151 4 1
FICPLIA, Maced, TIOTHOCTS https://m.edsoo.ru/7f416194
bubaunoreka LIOK
33 .B 14 2
Cuua. Bunet cun https://m.edsoo.r/7f416194
Hroro no pazneny 21
Pa3zpen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya nasnenust TBEpAbIMU 3 bubnunoreka [IOK
' TeJaMu, JKUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.2 JlaBeHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka IIOK
43 A 6
TMOc(epHOe naBieHue httos://m.edsoo.ru/7f416194
44 JlelicTBUE )KUOKOCTH U ra3a Ha NOrpy>Xx€HHOE 7 3 bubnuoreka IIOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. PaGoTa 1 MomHOCTB. DHeprus
bubnuoreka IIOK
> Pabora u mosoCTs 3 : https://m.edsoo.ru/7f416194
bubnuoreka IIOK
5.2 I1 5 1
POCTRIC MEXAHHSMEL https://m.edsoo.ru/7f416194
bubaunoreka LIOK
53 M 4 1
CRAMITCCKaR SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI' PAMME 68 12
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KUIACC

KoauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrtposbusbie | IIpakTHueckue (1udbp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. TensioBble siBJIeHUSA
1.1 CtpoeHue u CBONCTBA BELECTBA 7 bubmmorexa LHOK
' ™ B https://m.edsoo.ru/7f4181ce
bubnuoreka LIOK
1.2 T 21 1 5
CTIOBBIC HPOUECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DinekTpuyecKHe H MATHUTHDbIE SIBJI€HUS
21 DNIeKTpUYECKHE 3apsiibl. 3apsHKEHHbIE Tena 7 1 bubnuoreka [IOK
' U UX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
. bubnunoreka [IOK
22 I1 i 20 1 7
OCTOSIHHBIH 3JIEKTPHYECKUNA TOK https://m cdsoo.n/7E418 Lco
2.3 MarHurtHble SBJICHUS 6 1 1.5 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
Bbubaunoreka LIOK
2.4 C) 4
AICKTPOMATHHTHAA HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KVIACC

KosnuecTBo yacos JIeKTPOHHbIE
HaumenoBaHue pa3aesioB U TeM
Ne n/n Koutpoabhbie | Ilpaktuueckue | (undposbie)
NMpPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIe
pecypchl
Pa3zgen 1. Mexannueckue siBJIeHUS
11 MexaHH4YeCKOe IBUXKEHUE U CIIOCOOBI €ro 10 ) bubnuoreka IIOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
1.2 B3aumoneiicTeue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHHs 10 3 Bubanorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuueckue KoJjie0aHUS U BOJIHBI
2.1 Mexanuueckue KonedaHusl 7 3 buGauorexa HOK
https://m.edsoo.ru/7f41a4a6
22 MexaHuueckue BOJHBI. 3BYK 8 1 3 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen 3. Di1eKkTpoMarHuTHoOe MoJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubaunoreka IJOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznen 4. CBeToBbIe ABJICHUS



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

bubaunoreka LIOK

4.1 6 2
3aKOHBI pacnpoCTpaneHis caera https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
42 J 6 3
MH3bI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
43 P 3 2
a3joxeHue Oenoro cBera B CIIEKTP https://en edsoo. ru/Tf41adat
Hroro no pazneny 15
Pa3nen S. KBanToBbie siBjieHUs
bubaunoreka LIOK
5.1 151 4 1
CIyCKaHHe U MOTJIOUIEHHE CBETAa ATOMOM https: /m edsoo.nu/7¢4 ladat
bubaunoreka LIOK
52 6 1
CTpoeHue aTOMHOrO AApa https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
53 A 7 1
JEpHBIE pEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [loBTopuTeIbHO-000011a0MIT MOAYJIb
6.1 [ToBTOpeHue u 00001LIEHNE conepKaHUs 9 5 bubnuorexa LIOK
' Kypca pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IVIAHUPOBAHHUE 7 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kourpoabubie | IlpakTuueckue uupposbie
n/n Bcero H3YyUYeHMs
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

Pa3zgen 1. ®usuka u eé poJib B NO3HAHUM

OKPYKaolIero Mupa

1 ®dusnka — Hayka o npupone. JABjaeHus 1 02.09.26 bubnunoreka [JOK
PUPOABI https://m.edsoo.ru/7f416194

bubnuoreka IIOK

2 | ®usnyecKue SABJIEHUS 1 04.09.26 | https://m.edsoo.ru/7f416194

bubnuoreka IIOK

3 Du3nyecKre BEIMYMHbI H UX U3MEPEHHE 1 09.09.26 | https//m.edsoo.ru/7f416194
Ypok-uccnenosanue "M3mepenue bubnuoreka [{OK

4 | TeMnepaTypbl PU MOMOLIHU YKUIKOCTHOTO 1 1 11.09.26 | https://m.edsoo.ru/7f416194
TEpMOMETPA U JaTYHKA TEMIEPATyphI"

5 MeTtonbl HayuyHOro no3Hanus. Onucanue 1 16.09 26 bubnuorexa LIOK
(U3MYECKUX SIBJICHUI C TOMOIIBIO MOAeNei o https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoress:

6 JNaJbHOCTD MOJIETA WAPUKA, NYLEHHOTO 1 1 18.00 26 bubnuoreka [IOK
FOPU30HTAJILHO, TeM 0OJIble, YeM OoJibliIe T httos://m.edsoo.ru/ff09f72a
BbICOTA Mycka"

Pa3zpen 2. [lepBoHauanbHbIe CBeleHHS O
CTPOEHHM BelleCTBA
Crpoenue BemecTBa. OMNbITHI,
7 JIOKa3bIBAKOILINE TUCKPETHOE CTPOEHUE 1 23.09.26 bubamorexa [JOK

BELICCTBA

https://m.edsoo.ru/ff09fe0a
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bubaunoreka LIOK

8 25.09.26
Jlpikettie HacTHL BELICCTEA https://m.edsoo.ru/ff0a013e
Ypok-uccnenosanue « OnbIThI MO
9 HaOJFOACHUIO TETIJIOBOrO PACLIUPEHUS 30.09.26 bubamorexa [JOK
P P o https://m.edsoo.ru/ff0a013e
ra3oB)
bubaunoreka LIOK
10 | A 10.
rperaTHble COCTOSIHUS BEIECTBA 02.10.26 https: /m edsoo ru/7f416194
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI
1] | BomEL O6o001eHue o pasaeny 07 10.26 bubaunoreka [JOK
«IlepBoHauaabHbIE CBEAEHUSI O CTPOCHUH o https://m.edsoo.ru/ff0a0378
BEILIECTBAY
Pa3agen 3. /IBHKeHHe U B3aMMOJAeHCTBHE
TeJ
12 MexaHuueckoe nBuxeHue. PaBHoMepHoe u 091026 bubnunoreka [JOK
HEpAaBHOMEPHOE JIBUXKEHHE o https://m.edsoo.ru/ff0a05¢c6
bubaunoreka LIOK
13 |C .E 14.10.26
KOPOCTE. EAHHHIR CROpocTH httos://m.edsoo.ru/ff0a079¢
bubaunoreka LIOK
14 |P 16.10.26
ACHICT MYTH 1 BpEMEHH ABIDRCHHA https://m.edsoo.ru/ff0a0ac4
bubaunoreka LIOK
15 | U .M — 21.10.26
FICPIUIA. Mlaced — Mcepa MHepTHOCTH el https://m.edsoo.ru/ff0a0cl0
16 IInotHOCTh BelecTBa. Pacuer Macchl 1 231026 bubaunoreka LIOK
o0beMa Tejia Mo ero MiIOTHOCTH o https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. padora «OnpeneneHue 06.11.26
TUIOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3anay no teme "I1noTHOCTD 11.11.26 bubnuoreka [IOK

BeriecTsa"

https://m.edsoo.ru/ff0al25¢
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Cua KaK XapaKTepUCTUKA B3aUMOJICUCTBUS

19 ten. Cuna ynpyroctu. 3akoH 'yka 13.11.26
JlaboparopHas pabota «M3yuenue
20 | 3aBUCUMOCTH pacTsbkeHus (nedopmaryu) 18.11.26
NPY>KUHBI OT MPHJIOKEHHOU CUIIBI)
21 | SABnenue Tsarorenus. Cuna TSKECTU 20.11.26 bubamorexa [TOK
https://m.edsoo.ru/ff0al 778
CBs13p MEXIy CUJION TSXKECTH U Maccou
22 | tena. Bec Tena. Pemenue 3anay no reme 25.11.26 bubamorexa LOK
"Crna TsrecTi" https://m.edsoo.ru/ff0al 778
3 Cuna Ts>kecTH Ha ApYrux IUIaHeTax. 271126 bubnuorexa LIOK
DuU3NYECKUE XAPAKTEPUCTUKH TJIAHET. https://m.edsoo.ru/ff0al502
bubnuoreka IIOK
24 | U3mepenue cun. JluHaMoMeTp 02.12.26 https://m.cdsoo.ru/f0al Scc
25 | Bec tena. HesecoMmoctp 04.12.26 bubnmorexa LOK
https://m.edsoo.ru/ff0al 778
26 CnosxeHue IByX CUJI, HallpaBJIEHHBIX MO 09.12.26 bubnunoreka [IOK
OHOM NpsiMoH. PaBHOAEHCTBYIOIIAs CUJT https://m.edsoo.ru/ff0ala70
27 Pewenue fanaq 10 TEME 11.12.26
"PaBHopnelcTByIOIAst cut”
)8 Cuna TpeHus u e€ Buabl. TpeHue B mpupone 16.12.26 bubaunoreka [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «M3yuyenue
g | 32BHCHMOCTH CHIbI TPEHUS CKONbXKEHNS OT 18.12.26 bubnuoreka LIOK
CHJIBI JABJICHUS U XapakTepa httos://m.edsoo.ru/ff0alcc8
COMPUKACAKOLIUXCS] TOBEPXHOCTEN)
30 Pewenue 3anay Ha onpeneneHue 231226

PaBHOAENUCTBYIOLIENH CUJIbI

35



https://m.edsoo.ru/ff0a1778
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

Pemenue 3ana4d no remam: «Bec Tenay,

JKEHIE CHI» 25.12.26 | Dubmnorexa LIOK

R s e i 42

KoHTposbHast paboTa no Temam:
37 «MexaHuueckoe aBuxkeHue», «Macca, 13.01.27

IIOTHOCTBY, «Bec Tena», «'paduueckoe

u3obpaxkenue cum», « CUIbI»

Pa3zpen 4. [laBiienue TBépabIX Te,

HKUAKOCTEH U ra3oB
3 Hasnenue. CriocoObl yMEHbILIEHUS U 15.01.27 bubaunoreka [HOK

YBEJIMYEHUS JABJIECHUs https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JTaBJIEHUS 210127 bubaunoreka [HOK

rasa oT o0béma, TeMrnepaTyphbl https://m.edsoo.ru/ff0a2576
35 Ilepenaua naBnaeHust TBEPABIMU TEJNAMH, 230127 bubnuoreka LIOK

YKUAKOCTSIMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a26b0
36 JlaBieHue B )KMAKOCTH U ra3e, BbI3BAHHOE 28.01.27 bubaunoreka [IOK

JIEICTBUEM CHJIbI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «JlaBneHue B 30.01.27 bubaunoreka [HOK

KUJKOCTH U rasze. 3akoH [Tackas» https://m.edsoo.ru/ff0a2826
38 | CooOwaromuecs cocyasl 04.02.27 ngg;;ﬁ:;iggifoazgm
39 | Tumpaemmueckuii npece 06.02.27 E;fj/‘j;f;‘;ggﬁmﬁ 16
40 MaHnomMeTpsl. I1opiHEBOH KUAKOCTHBII 11.02.27 bubnunoreka [IOK

Hacoc https://m.edsoo.ru/ff0a3136
41 Atmocdepa 3emiu ¥ IPUYHHBI €€ 13.02.27 bubnuorexa LIOK

CYLL€CTBOBAHMSI

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a1de0
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
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bubaunoreka LIOK

42 | Bec Bo3ayxa. ATMochepHOe naBieHue 18.02.27 httos-//m.cdsoo r/f0a2bsa
43 H3mepeHue aTMOCHEPHOro AaBJICHUS. 200227 bubaunoreka [JOK
OneiT Toppuuennu T https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT 250027 bubnunoreka [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ArmochepHoe 270027 bubnunoreka [JOK
JaBJIEHUE Ha PA3JIMYHbIX BBICOTAX o https://m.edsoo.ru/ff0a2fc4
46 Pewenue fanaq no teme " AtmochepHoe 04.03.97
NaBJIeHHE
JleficTBUE )KUIKOCTH U rasza Ha
47 | norpy>xeHHO€e B HUX TeJlo. ApXHUMen0Ba 06.03.27 Bubanorexa [TOK
https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas pabota «Onpenenenue
48 BbITaJII)KHBZ}OLuepﬁ CHUJIBI, neFII)CTBy}OLueﬁ Ha 11.03.27 bubnmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJIO, MOrPYKEHHOE B JKUIKOCTbY
JlabopartopHas padora o reme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Teja B 13.03.27 bubaunoreka LIOK
BOJIE€ OT 00OBEMA MOrPYKEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
bubaunoreka LIOK
50| Hnasatute Tex 18.0327 https://m.edsoo.ru/ff0a3a96
JlaBoparopHas pabota "Koncrpynposanue
51 | apeomMeTrpa UM KOHCTPYUPOBAHHUE JIOAKU U 20.03.27
onpeneaeHue e€ rpy30noabEMHOCTH"
Pewenue 3anay no remam: «IlnaBanue
52 | cynos. Boznyxonnasanue», «/laBnenue 01.04.27 bubnmorexa LOK

TBEPABIX TEII, JKHUIKOCTEN U Ta30B»

https://m.edsoo.ru/ff0a3654
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KonrtponbHas padora no reme «J/laBneHue

53 . 03.04.27
TBEPAbIX TEJI, XKUAKOCTEH U ra30B)
Pazgen S. PaGoTa 1 MomHOCTb. DHeprust
bubaunoreka LIOK
54 |M 08.04.27
exaneckas pabora https://m.edsoo.ru/ff0a3{82
bubaunoreka LIOK
55 |M .E 10.04.27
OHHHOCTD. BAHHMIL! MOMHOCTH https://m.edsoo.ru/ff0a3{82
56 Ypox-uccne?OBaHHe PflC‘{eT MOLL[HOCTI/I:' 1 15.04.27
pa3BUBaEMOM NpH NOABbEME M0 JIECTHULIE
57 IIpocteie MexaHu3Mel. Poiyar. PaBHOBecue 17.04.27
CHJI Ha pblyare
Pbiuaru B TexHuke, ObITY U IPUPOE. Bub LOK
ubanoreka
58 | JI 151 0.5 22.04.27
a6opafopﬂa51 padora «MccneqoBanue httos://m.edsoo.ru/fad 78
yCJIOBUI PAaBHOBECHUS pbluara
59 Peinenue 3agay no teme «Y CJIOBUs 240427 bubnuoreka L[OK
PAaBHOBECHS pblUaray https://m.edsoo.ru/ff0a48a6
KoadduuueHT nonesHoro neicTaus
60 | mexaHu3ma. JlaboparopHas pabora 0.5 29.04.27
«H3mepenue KIIJI HakIOHHON MIOCKOCTH»
61 Pemenue 3ana4 no reme "Pabora, 010527 bubGaunoreka [IOK
mMotHocTh, KITJT" T https://m.edsoo.ru/ff0ad4c48
2 Mexanuueckas a3Heprusi. Kunernueckas u 06.05.27 bubnuoreka LIOK
NOTEHLIMAJIbHASI SHEPTUsT o https://m.edsoo.ru/ff0a4262
bubaunoreka LIOK
63 |3 i 08.05.27
AKOH COXPAHEHHUs MEXaHUYECKON SHEPTUU httos://m.edsoo.ra/ff0ad360
Y POK-3KCIEPUMEHT MO TEME
64 | "DKCcrnepUMEHTAIbHOE ONpeneIeHHe 1 13.05.27

U3MEHEHUS] KHHETUYECKOUN U
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https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a48a6
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HOTeHHHaHbHOﬁ 3Hepmn HpI/I CKAaTbIBAHUHU
TeJa O HAKJOHHOM IUIOCKOCTH"

KonrtponbHas padora no reme «Pabora u

65 1 15.05.27
MOLIHOCTb. DHEPTUs»
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o 1 200527 bubnunoreka [JOK
TeMe "MexaHuueckoe NBHKeHue" o https://m.edsoo.ru/ff0adec6
PesepsHblii ypok. Pabora ¢ Tekctamu no
67 | Teme "JlaBieHUEe TBEPABIX TEJI, XKUAKOCTEN 1 22.05.27 bubmmorexa HOK
N P e o https://m.edsoo.ru/ff0adffe
M rasoB
68 PesepsHblii ypok. Pabora ¢ Tekctamu no ) 25.05.27

teMe "Pabora. MouHocTs. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

68

12
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INIOYPOYHOE IVTAHUPOBAHMUE 8 KJIACC

KoauuecTBo yacos JIeKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabnsbie | [IpakTHueckue uupposbie
n/n Bcero U3yUYeHUs
padoTbI padoTbI o0pa3oBaTe/IbHbIE
pecypcbl
Pa3zpen 1. TensoBble siBJ1eHUS
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJISIPHO-
. bubnunorexa [IOK
1 KMHETUYECKOU TEOPUU U UX OIBITHBIE 1 02.09.26
https://m.edsoo.ru/ff0a5266
NOATBEPKACHHS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1 04.09.26
3 Monenu TBEpAOro, )KUIKOro U ra3000pa3HOro 1 09.09 26 bubnunoreka [JOK
COCTOSIHUI1 BelleCTBa o https://m.edsoo.ru/ff0a540¢
OObsicHeHUE CBOMCTB TBEPAOIO, )KUIKOTO U
5 o
4 razoo paslioro COCTOSIHMI1 BELIECTBA HA ?CHOBe 1 11.09.26
MOJIOXKEHHUI MOJIEKYJISIPHO-KUHETUYECKOH
TEOPHH
bubnuoreka IIOK
5 Kpucra €CKHe U a 1 16.09.26
PUCTAIIHHECKHE H aMOPHHBIE TeNa https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWJIISIPHOCTD. 1 18.00 26 bubnunoreka IIOK
[ToBepXHOCTHOE HATS>KEHUE o https://m.edsoo.ru/ff0a5530
bubnuoreka IIOK
7 T 1 23.09.26
CHIOBOC PACIUMPEHHE 1 CoRaTHe https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMnepa co
8 patyp PaTyPH! 1 25.09.26
CKOPOCTBIO TEIMJIOBOrO JBHXKEHUS YaCTHLI
9 BuyTpeHnHss sHeprusi. CnocoObl H3MEHEHUs i 30.09.26 bubnuoreka LIOK
BHYTPEHHEH 3HEPTrUu o https://m.edsoo.ru/ff0a5c60
b K
10 Bunel Tennonepenauu 1 02.10.26 Hommorexa L0

https://m.edsoo.ru/ff0a6412
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11

Vpok-kondepenuus "IIpakTuyeckoe
MCMOJIb30BaHHE TEIJIOBbIX CBONCTB BEILECTB U
MaTepuaJioB B LENIIX dHeprocoepexeHus"

07.10.26

bubaunoreka LIOK
https://m.edsoo.ru/ff0a65¢c0

bubaunoreka LIOK
12 KonuuectBo Tennorel. Y aenbHas TENJI0EMKOCTb 09.10.26 https:/m.cdsoo ru/f0a6976
13 YpaBHeHue TeroBoro Oananca. TennooOMeH u 14.10.26 bubaunoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopartopHas padora "HMccnenosaHue siBIeHUs
14 TErJIOOOMEHa MPU CMELIMBAHUU XOJIOAHON U 16.10.26 bubamorexa [IOK
N " https://m.edsoo.ru/ff0a6ad%8
ropsiieit BoJIbl
Pacuer kojMuecTBa TemIOThl, HEOOXOAUMOIO
15 IUIs1 HArpEBAaHUs! TeJla U BBIAEISAEMOrO UM IpU 21.10.26
OXJIAXKACHUH
JlaBoparopHas pabota "Onpenenenue yaeapHoON bubnuoreka LIOK
16 23.10.26 .
TETJIOEMKOCTH BellecTsa" https://m.edsoo.ru/ff0a6bb0
bubnuoreka IIOK
17 DHeprust TOIIUBA. Y IeIbHAas TEMJI0Ta CrOPaHUs 06.11.26 https://m.cdsoo ru/ff0a7b5a
18 IInaBnenue u OTBEpAEBaAHUE KPUCTAJIIMUECKUX 11.11.26 bubnuoreka [IOK
Tes. Y aeapHas TENaoTa NjaBjaeHuUs https://m.edsoo.ru/ff0a71d2
19 JlabopatopHas pabora "OnpeneneHue yneapHOH 131126 bubaunoreka [JOK
TEIUIOTHI IJIaBJIEHUS Jibaa” o https://m.edsoo.ru/ff0a72fe
bubaunoreka LIOK
20 [Tapoobpa3oBanue u koHaeHcauus. Micnapenue 18.11.26 htts: /m_edsoo ru/ff0a740c
Kunenue. Y nenpHas Temjora napoodpa3oBaHus
21 1 KOHJAEHCALMH. 3aBUCUMOCTb TEMIIEPATYPbl 20.11.26 bubamorexa [JOK

KUIEHUs OT aTMOC(HEpPHOro AaBjIeHUs

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTb Bo3ayxa. Jlaboparophas pabota
"OnpeneneHre OTHOCUTENbHON BIa)KHOCTH
BO31MyXxa"

25.11.26

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

23

Pelenue 3anay Ha onpezeseHne BIaKHOCTU
BO31yXa

27.11.26

24

[TpuHLMNBI pabOTHI TEMJIOBBIX ABUraTeNeii.
[TapoBast TypOuHa. J[Burarenb BHyTPEHHErO
cropaHus

02.12.26

25

KIIJI renmosoro neurarens. Tennosbie
JBUIaTENM U 3a1UTA OKPY>KAOLIEH Cpebl

04.12.26

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

26

3aKOH COXpaHEeHUsl U MPEeBpaLleHHs SHEPTUHU B
TEIJIOBBIX MPOLIECCax

09.12.26

27

[TonroToBka k KOHTPOJILHOH paboTe 1Mo TeMe
"Tennosele siBneHus. I3MeHeHue arperaTHbIX
COCTOSIHMI! BelecTBa"

11.12.26

bubaunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KouTposbhas pabora no teme "Tennossie
aBieHus1. U3MeHeHue arperaTHbIX COCTOSHUHN
BelecTna"

16.12.26

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8 6ae

Pa3nen 2. JnekTpuyecKkue U1 MATHUTHDbIE
SIBJICHHUA

29

DnexTpusauus Ten. J[Ba poaa 31eKTpHUeCcKUX
3apsnoB

18.12.26

30

Ypok-uccnenopanue "InekTpU3aLus Ten
MHIYKLMEN U PU CONMPUKOCHOBEHUH"

23.12.26

31

B3aumopeiicTBue 3aps>KeHHBbIX TeJl. 3aKOH
Kynona

25.12.26

bubaunoreka LIOK
https://m.edsoo.ru/ff0a87¢e4
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Jnexrpuueckoe noe. HanpsixxeHHOCTb

bubaunoreka LIOK
32 B 01.
3JIEKTPUUECKOTO non;i PHUHLMII CYNEePHO3ULIUU 13.01.27 hitps //m.odsoo ru/ff0aga0a
3JIEKTPUUECKHUX MOJIeH
3 Hocurenu 3Hel§TqueCKHX 3apsioB. 15.01.27
DnemMeHTapHbIil 3apsia. CTpoeHue atoma
34 [IpoBONHUKY U AU3JIEKTPUKH. 3aKOH 210127 bubnunoreka [JOK
COXPaHEHHUs DJIEKTPUYECKOTO 3apsaa o https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3anay Ha npUMEHEHUE CBOMCTB 230127 bubnunoreka [IOK
3JIEKTPUYECKUX 3apsI0B o https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCJIOBUSI €r0
36 cyuecTBoBaHUsA. MICTOUHUKH 3JI€KTPUYECKOTO 28.01.27 bubamorexa [IOK
y ' P o https://m.edsoo.ru/ff0a935a4
TOKa
. bubnuorexa LIOK
37 30.01.27
JLeHCTBIS SIIEKTpHHECKOrO TOka https://m.edsoo.ru/ff0a96b2
Ypok-uccrnenoanue "Jleiicteue
38 3JIEKTPUUYECKOrO MOJIs Ha IPOBOJHUKHU U 1 04.02.27
OUBJIEKTPUKH"
39 DJIEKTPUUYECKUI TOK B METAJLJIaX, JKUJIKOCTAX U 06.02.27 bubnuoreka [IOK
raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpUYecKas Lernb U €€ COCTaBHbIE YaCTH 11.02.27
41 Cuna Toka. JlaboparopHas padora "U3mepenue 0.5 13.02.27 bubaunoreka [JOK
U peryJMpoBaHHe CHJIbI TOKA" ' o https://m.edsoo.ru/ff0a8bd6
DNeKTpUUecKoe HanpsikeHue. BoabTmeTp. BuG LIOK
ubnuoTeka
42 | Jlab 6ora "U 0.5 18.02.27
abopatopHas pabora 3Me'PeHHe 1 https://m.edsoo.ru/ff0a%14
peryJMpoBaHUE HAIMPSIKEHUS
43 ConportusiieHre MPOBOAHUKA. Y A€JIbHOE 200227 bubnunoreka [JOK
COMNPOTHUBJIEHUE BELIECTBA o https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0a8a0a
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JlabopartopHas padora "3aBUCUMOCTb
AJIEKTPUUYECKOTO COMPOTHBIIEHHUS MPOBOAHUKA

bubaunoreka LIOK

44 25.02.27
OT €ro AJIMHBI, [IOLAIA NONEPEYHOr0 CeUYEeHUs https://m.edsoo.ru/ff0aa738
U MaTepuaa"
45 3aBUCHUMOCTb CHUJIbI TOKA OT HAMNPSKEHUs!. 3aKOH 270227 bubaunoreka [JOK
Oma nj1st yyacTka Lenu o https://m.edsoo.ru/ff0aad44a
JlabopartopHas padora "Mccnenosanue
46 3aBUCUMOCTH CHJIbI TOKA, MAYIIEro Yepes 040327 bubaunoreka [JOK
PE3UCTOp, OT CONPOTHUBJIEHUS PE3UCTOPA U o https://m.edsoo.ru/ff0aa04e
HanpsDKEHHs Ha pe3uctope”
I1
47 OCJIEOBATENIBHOE U MapaljiebHOe 06.03.27
COEMHEHHs MPOBOTHUKOB
JlabopartopHas padora "IIpoBepka npaBuia
48 CJIO’KEHUS1 HaNpsHKEHUN MPU NMOCIE0BATEIbHOM 11.03.27 bubamorexa LHOK
P P " A o https://m.edsoo.ru/ff0aaa58
COEIUHEHHUH JIBYX PE3UCTOPOB
JlabopatopHas pabora "IIpoBepka npaBuna as
49 CHUJIbI TOKA MPH NapajuielbHOM COEAUHEHUU 13.03.27 Bubmmorera [JOK
"p P o https://m.edsoo.ru/ff0aadle
pe3uCTOpOB
50 Pewenue 3anay Ha npumeHeHue 3akoHa Oma 18.03.27 bubnunoreka [JOK
IUIsL Pa3JIMYHOrO COEAMHEHUs TPOBOAHUKOB o https://m.edsoo.ru/ff0aaf8a
5] PaboTa u MOLIHOCTB 3JIEKTPUYECKOTO TOKA. 200327 bubnuoreka [IOK
3akoH J>xoynsi-JleHua o https://m.edsoo.ru/ff0ab126
5 JlabopaTtopHas paborta "Onpenenenue padoThI U 010427 bubnuoreka [{OK
MOIIIHOCTH 3JIEKTPUYECKOrO TOKa" o https://m.edsoo.ru/ff0ab3e0
DneKTpUUecKUe ey U MoTpeduTeu
b
53 3JIeKTPUYecKoii 3Hepruu B ObiTy. KopoTkoe 03.04.27 ubmuotexa LOK

3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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[TonroToBka k KOHTPOJILHOH paboTe 1Mo TeMe
"DnexTpuyeckue 3apsiabl. 3apsKEHHbIE TeNla U

bubaunoreka LIOK

54 08.04.27
ux B3aumopencTBus. IlocToOsIHHBII https://m.edsoo.ru/ff0abd2¢
3JIEKTPUUECKUH TOK"
KoHtponbHas padora no reme "dnexTpudeckue
55 3apsnbl. 3apsiKEHHbIE Tela U UX 10.04.27 bubaunoreka [JOK
B3auMoaencTBUs. I10CTOSHHBIN 3J1€KTPUUYECKU o https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTostHHBIE MAarHUTBI, UX B3aUMOAEHCTBUE 15.04.27
57 VYpoxk-uccnenosanue "M3yuenue noneit 1 17,0427 bubnunorexa [IOK
MOCTOSIHHBIX MAarHUTOB" o https://m.edsoo.ru/ff0ac3d0
58 MarsurtHoe nojie. MarHuTHOe noJje 3eMJIU U 220427 bubnuoreka IIOK
€ro 3HaueHHe JJIs1 )KU3HU Ha 3emiie o https://m.edsoo.ru/ff0acOba
OneiT OpcTrena. MarsuTtHoe none
59 3JIEKTPUYECKOro TOKa MarHutTHoe 1moJe 24.04.27 Bubmorexa [IOK
p o https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM
[IpuMeHeHue 31EKTPOMArHUTOB B TEXHHUKE. Bu6 LIOK
uonuorexa
60 JlaGopaTopHast pabora "M3yueHue neicTBus 0.5 29.04.27
patopHai p y | https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
DJIEKTPOABHUIATEIb IOCTOSIHHOTO TOKA.
Ucnonb3oBanue 3neKkTpoaBUrareseil B
. bubnuoreka [IOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE. 01.05.27
.\ https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHcTpyupoBanue u
u3yyeHue padoThl deKTpoaBUraress"
OneiTel Papanest. 3aKOH 3JEKTPOMArHUTHOM
62 P P 06.05.27

unaykuuu. IIpasuno Jlenna
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Dnexrporedeparop. CrnocoObl Moy4eHHs

63 3JIEKTPUUECKOI SHEPrUU. DNEKTPOCTAHLIMM HA 1 08.05.27
BO30OHOBJISIEMbIX HCTOUHHKAX SHEPTUU
64 'I'_IO,HI“OTOBKa K KOHTPOJIbHOI paboTe mo :eme i 13.05.27
DJIEKTPUYECKUE U MATHUTHBIE SIBJIEHUS
65 KouTposbHas paboTa no Teme "IaeKTpUueckue 1 15.05.27 bubnunoreka [JOK
Y MarHUTHbIE SIBJICHUS" o https://m.edsoo.ru/ff0acbl4
66 PezepHblii ypok. PaGoTa ¢ TekcTamu o teme 1 20.05.27 bubnunoreka [IOK
"TensoBsbie sABIEHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHbliit ypok. PaboTa ¢ TekcTamu 1o reme 1 220527 bubnuoreka LIOK
"TIOCTOSIHHBII 3JIEKTPUYECKUNA TOK" o https://m.edsoo.ru/ff0acdc6
68 PezepHblii ypok. PaGoTa ¢ TekcTamu o teme ) 25.05.27

"MarsurHsble BjeHUusa"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5
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INIOYPOYHOE IVTAHUPOBAHMUE 9 KJIACC

KonnuyecTrBo yacos DIeKTPOHHbIE
Ne Hara
Tema ypoka Konrposabhbie | IIpakTHueckue uupposbie
n/n Bcero U3yUYeHUs
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
Pazagen 1. Mexanuuyeckue siBJICHUSA
M .M
1 €XaHH4eCKOoe NIBIKeHHE. MaTepuanbHas 1 02.09.26
TOYKa
) CucremMa orcuera. OTHOCUTEILHOCTh 1 04.09 26 bu6aunoreka LIOK
MEXaHUUYECKOTrO JBHXKEHUSI o https://m.edsoo.ru/ff0ad474
. bubnuoreka [IOK
3 P 1 05.09.26
ABHOMEPHOE MPSIMOJIMHENHOE IBHKEHHE https://m.cdsoo ru/ff0ad 192
H i .
4 €paBHOMEPHOE MPSIMOJIMHEITHOE IBUJKEHHE 1 09.09.26
CpenHsis U MTHOBEHHAsi CKOPOCTh
5 [IpsiMonMHENTHOE PaBHOYCKOPEHHOE 1 16.09 26 bubnuoreka LIOK
IBIDKEHUE. Y CKOpEHHUe o https://m.edsoo.ru/ff0ad8d4
CxopocTb MpsIMOJIMHEIHOTO
6 paBHOYCKOpeHHOro nBikeHust. ['paduk 1 18.09.26
CKOpPOCTH
JlaGopaTopHas padora "Onpenenenue
7 CKO peHI/ISII) Tenfn U aBHOpCKO €HHOM 1 1 19.09.26 bubmmorexa [IOK
yOerop PP . yerop " o https://m.edsoo.ru/ff0adb18
JBU>KEHUU 10 HAKJIOHHOM TMJIOCKOCTH
8 CBobonHoe nmagenue tea. Onbitbl [Nanunes 1 23.09.26
PaBHOMEpHOE NBHXKEHHUE MO OKPYKHOCTH. 25.09.26
9 [Tepuon u yacTora oOpaiueHus. JIuHelHas u 1 bubsmorexa HOK
P P ' https://m.edsoo.ru/ff0ael176
yrJIOBasi CKOPOCTH
10 | LIeHTpOCTpEeMUTENBHOE YCKOPEHHE 1 26.09.26

47


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

11 ITepsrlit 3akoH HproTOHA. BekTOp CUIBI 30.09.26 | budnmorexa [IOK
https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HetoToHa. PaBHoneiicTByromast 02.10.26 bubaunoreka [JOK
cuia https://m.edsoo.ru/ff0ac72a
. bubnunoreka [JOK
13 Tperuii 3akon Herotona. Cynepno3uius cuin 03.10.26 httns://m.edso:)_.[ru/fane982
14 PeweHue 3aga4 Ha NPMMEHEHUE 3aKOHOB 07.10.26 bubnuorexa [IOK
Herotona https://m.edsoo.ru/ff0aebbc
bubnunoreka [IOK
15 Cuna ynpyrocru. 3akoH ['yka 09.10.26 httns://m.edso:)_.[ru/faneca2
16 | Pewenue 3agau no treMe «Cuna ynpyroctu» 10.10.26
17 JlaboparopHas padora «Onpenenenue 14.10.26 bubaunoreka [JOK
YKECTKOCTH NMPYKUHBD» https://m.edsoo.ru/ff0ace28
bubaunorexa IIOK
18 Crna Tpemns 16.10.26 httns://m.edso:)_.[ru/fanﬂ38
bubnuorexa [LIOK
19 | Pewenue 3agau no treMe «Cuia TpeHUs» 17.10.26 httns://m.edso:)_.[ru/fanfa%
20 JlaboparopHas padora "Onpenenenue 211026 bubaunoreka [JOK
ko3 dunrenTa TpeHus CKoabxeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonbl HeroToHA. 23.10.26 bubnunoreka [HOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cunia TS>KeCTH U 3aKOH BCEMHPHOTO 24.10.26 | butnuoreka IIOK
TSATOTEHUs. Y CKOpeHHE CBOOOTHOIO NMageHus! https://m.edsoo.ru/ff0af044
Ypoxk-koHbpepenuus "J{BrkeHue Tes BOKPYr 06.11.26
23 | rpaBuTanuonHoro ueHrpa (ConHeyHas
cucrema). ['anakTuku"
24 Pemenue 3anad no teme "Cuna TsokecTy u 071126 bubnuoreka [IOK
3aKOH BCEMUPHOTIO TSrOTEHUS" https://m.edsoo.ru/ff0af5f8
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IlepBas kocMuyeckast ckopocTs. HeBecomocTb

bu6aunoreka LIOK

25 11.11.26
U NIEPETPY3KHU https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHEe MaTepHaIbHOW TOYKH.

26 AbconroTHO TBEpHOe Teno. PaBHoBecue 131126 bubaunoreka [JOK
TBEPIOrO TeJa C 3aKPETIEHHOH OChIO o https://m.edsoo.ru/ff0afe36
BpalLEHUs

27 | MowmeHT cunsl. Llentp TsxecTu 14.11.26

)8 Peinenue 3agay o teme "MOMEHT CHUIIBI. 181126 bubnuoreka IIOK
Hentp TsixecTn" o https://m.edsoo.ru/ff0b02b4
ITonroroBka k KOHTPOJBHON padoTe no Teme

29 "MexaHuyeckoe nBuxeHue. Bzaumoneiicreue 20.11.26 bubamorexa [TOK

" 8 . 8 o https://m.edsoo.ru/ff0b0408
Ten
KoHtponbHast padora no reme
30 "MexaHuyeckoe nBuxeHue. Bzaumoneiicreue 21.11.26 bubsmorexa [IOK
" 8 . 8 o https://m.edsoo.ru/ff0b06ec
Ten
HNmnynbc Tena. Umnyasc cunbl. 3aKoH
31 COXPAaHEHHUs1 UMITyJIbCa. YIIPYroe U Heynpyroe 25.11.26 budsmorexa [IOK
P . Y TPy yipy o https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

17 Pewenue 3anau no reme "3akoH COXpaHEHUsI 271126 bubnuorexa [IOK
ummnyJbca" o https://m.edsoo.ru/ff0b096¢

13 YpOK-KOH(bepeHumf' "PeakTHBHOE JBM)KEHUE B 28.11.26
NPUPOJIE U TEXHUKE

b K
34 | MexaHuyeckast paboTa U MOLIHOCTb 01.12.26 ht?fg;;?:;;gg JEOb0as4
35 PaboTa Cuibl TSHKECTH, CUJTbI YIPYTOCTH U 04.12.26 bubnunoreka [JOK

CHUJIbI TPEHUA

https://m.edsoo.ru/ff0Ob0db8
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JlaboparopHas padora «Onpenenenue padboTbl

36 CHJIBI TPEHUSI IPH PABHOMEPHOM ABHXKEHUU 05.12.26
TeJa MO rOPU30HTAIBLHON MOBEPXHOCTHY
37 Casi3b 3Hepruu u padotsl. [loTeHuuanbHas 09.12.26
SHeprus
18 Kuneruueckas sneprusi. Teopema o 11.12.26 bubnuoreka [IOK
KUHETUYECKON 3HEPTUU https://m.edsoo.m/ff0b0c32
39 3aKOH COXpPaHEHUs] SHEPTUU B MEXAHUKE 12.12.26
40 JlabopartopHas padora «M3yueHue 3akoHa 16.12.26 bubnuorexa [LIOK
COXPAHEHUsI SIHEPTHUN» https://m.edsoo.ru/ff0b12fe
Pa3nen 2. Mexanuueckue KoJjie0aHUus U
BOJIHBI
41 KonebaTenbHOe qBUXKEHUE U €r0 18.12.26 bubnuoreka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxarouue kojedanusi. BeiHyKneHHbIE 191226 bubaunoreka [JOK
Konebanus. PesoHaHc httos://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U NPy KUHHBIM MasiTHUKH 23.12.26
Ypok-uccnenoBanue «3aBUCUMOCTb NEPHOIA
44 KOJIe0aHUI OT )KECTKOCTH MPY>KHUHBI U MacChl 25.12.26 bubnmorexa HOK
https://m.edsoo.ru/ff0b197a
rpysa»
45 [IpeBpalieHne 3Hepruu Npu MEXaHUUEeCKHX 26.12.96
KOJIe0aHUSIX
JlaboparopHas pabora «Onpenenenue
46 '{aCTOr’)I‘bI Hpnepnpona Kone6aﬂnnﬁ NPY>XKUHHOTO 13.01.27 bubanorexa LOK

MasiTHHKa»

https://m.edsoo.ru/ff0blaec
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JlaboparopHas padora «IIposepka
HEe3aBUCHMOCTH Mepuoaa kosnebaHuii rpysa,
NMOABCILICHHOI'O K HUTH, OT MACChbI Irpy3a»

15.01.27

bu6aunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexauuueckue BoJHbl. CBONICTBA
MeXaHU4eCKUX BOJH. [IponosibHbIe U
NONEPEYHbIE BOJHbI

16.01.27

bu6aunoreka LIOK
https://m.edsoo.ru/ff0b2 1fe
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Ypoxk-koHpepeHuus "MexaHu4YecKue BOJHbBI B
TBEpIOM Tene. CeiicMu4eckue BOJHbI"

21.01.27

50

3Byk. PacnipocTpaHeHue u oTpaxkeHHe 3ByKa

23.01.27

51

Ypok-uccnenosanue "HabnroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOThI"

24.01.27

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pe30HaHC

28.01.27

53

Ypok-koHbepeHuus "Y nbTpa3Byk U
MH(]pa3ByK B Npupone U TeXHUkKe"

30.01.27

bubnuoreka IIOK
https://m.edsoo.ru/ff0b25ca

54

ITonroroBka k KOHTPOJBHOH padoTe no Teme
"3akoHbI cOXpaHeHHusl. MexaHuueckue
KOJie0aHUs ¥ BOJIHBI"

31.01.27

bu6aunorexa LIOK
https://m.edsoo.ru/ff0b2610

55

KoHTposbHas pabota no Teme "3akoHbI
coxpaHeHus1. MexaHu4eckue kojiebaHus u
BOJIHBI"

04.02.27

Pa3nen 3. DaekTpoMarHuTHoe noJie u
JIEKTPOMATHUTHbIC€ BOJIHbI

56

DJIEKTPOMArHUTHOE MOJIE.
aﬂeKTpOMaI"HI/ITHbIe BOJIHBI

06.02.27

bubnuoreka IIOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

07.02.27
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Ypoxk-koHdpepenuus "llkana

bu6aunoreka LIOK

58 3JIEKTPOMArHUTHLIX BOJIH. Mcnonb3oBaHue 11.02.27
P . ; https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH M1 COTOBOM CBSI3U
Ypoxk-uccnenosanue "HM3yueHue cBoicTB
bu6aunorexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C MOMOLIBIO 13.02.27
., https://m.edsoo.ru/ff0b2c6¢
MOOUJIbHOTO TenedoHa
Pelenue 3agay Ha onpeaeaeHue 4acTOThI U
60 g peae. 14.02.27
JJTUHBI 3JIEKTPOMArHUTHOH BOJIHBI
61 DnekTpoMarHuTHast npupoaa csera. CKOpocThb 18.02.27 bubnuoreka [IOK
cBeTa. BosHOBBIE CBOHMCTBA CBETA o https://m.edsoo.ru/ff0b31d0
Pa3zngea 4. CeeroBble sIBJIeHUSA
Hcrounuku ceera. [IpsMonuneiinoe BuG 1IOK
ubiuoreka
62 acrpocrpaHeHnue ceera. 3armeHust CoyiHLa U 20.02.27
pacnpocTp H https://m.edsoo.ru/ff0b3658
JlyHbI
3axkoH oTpaxkeHHsl cBeTa. 3epkaia. Pelenue
63 337144 Ha MpUMEHEHHE 3aKOHA OTPaKEHUS 21.02.27 bubmmorexa LIOK
P i o https://m.edsoo.ru/ff0b38c4
cBeTa
IIpenomieHue cBera. 3aKOH MPEJIOMIIEHUS
64 p p 250227 bubauorexa L[OK
cBeTa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTpaKeHUE CBETA.
65 Hcnonb3oBaHUE MOJHOIO BHYTPEHHETO 27.02.27 Bubnuorexa LOK
yTP o https://m.edsoo.ru/ff0b3c3c
OTPa>XKEHUsI B ONITUUECKUX CBETOBOAAX
JlaboparopHas padora "Hccnenosanue
3aBUCUMOCTH YIJIa IIPEJTOMIIEHUSI CBETOBOI'O
66 yrsia mp 28.02.27

Jlyya OT yrIJia MajJeHus Ha rpaHuLe "BO3ayX-

CTEKJIO
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Ypoxk-koHpepenuus "Hcnonb3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAXKEHHUS 04.03.27
CBETOBO/IbI, ONTHKOBOJOKOHHAS CBSI3b"

68 Jlunzbl. OnTHYecKas cujia JIUH3bI 06.03.27 bubamorexa [IOK
https://m.edsoo.ru/ff0b3f2¢
bu6aunorexa LIOK

69 |11 i .03.

OCTpOeHUE U300paKEHU B TMH3aX 07.03.27 httos://m_edsoo ru/f0bdd4a
JlaboparopHas padora "Onpenenenue
70 | doxk Eﬂorz aCSTOSIHI/ISI U o?nnqecxoﬁ CHUJIBI 11.03.27 budmorexa LHOK
Y I\)' " S https://m.edsoo.ru/ff0b4206
coOuparole JUH3bI
- Ypok-koHbpepenuus "OnTuyecKkue JUH30BbIC 13.03.27 bubnuoreka [IOK
npudopsr” T https://m.edsoo.ru/ff0c0a7e
bu6aunoreka LIOK

72 | T .3 14.03.27

Jla3 KaK ONTHYECKasi CUCTeMa. 3peHHe httos://m_edsoo. ru/f0bA684

7 VYpok-kondepenuus "Jledexto 3peHus. Kax 18.03.26

COXPaHUTb 3peHue"
Paznoxenue Genoro ceera B criekTp. OMnbITh 20.03.26
74 HetoTona. Cii0xeHHe CMIEKTPaIbHbIX LIBETOB budamorexa LOK
' P ' https://m.edsoo.ru/ff0c0f4¢c
Jucnepcus ceera
JlabopaTtopHast paborta "OmnbIThl O 21.03.26
75 paznoxeHuro 0eIoro CBeTa B CIEKTP U bubnuoreka [IOK
BOCHPHUSITUIO LIBETA NMPEIMETOB MPH UX https://m.edsoo.r/ff0c0c2a
HaOJIIOIEHNH Yepe3 LIBETOBbIE (GHIbTPHI"
76 Ypoxk-npakTikyMm "BosHOBbIE CBOHCTBA CBfTaI 01.04.27
aucnepcusi, uHrepdepeHuns u nudpaxkums
Pa3nen S. KBanTtoBbie siBjieHuUs
77 OnbiTel Pesepdopna u nnaHerapHast Monenb 03.04.27 bubnuorexa [LIOK

aToMa

https://m.edsoo.ru/ff0c12a8
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78 | Iloctynate! bopa. Monens aroma bopa 04.03.27

9 HcnyckaHue U MOrjoLeHHe CBeTa aTOMOM. 08.04.27 | bubauoreka [IOK
KBantel. JIuHeiuaTeie cnekTpbl https://m.edsoo.ru/ff0c144c

20 Ypoxk-npaktukym "HabnoneHue cnekTpos 10.04.27 | bubnuoreka [IOK
ucnyckaHus" https://m.edsoo.ru/ff0c1550

81 PannoakTMBHOCTD U €€ BUIbI 11.0427 | bubmmorera LIOK

https://m.edsoo.m/ff0c1672

%) Crtpoenue atomHoro siapa. Hyksionnast 15.04.27 bubnuoreka L[OK

MOJEIb https://m.edsoo.ru/ff0c18ac
bubnunorexa [IOK

83 PannoaktusHble npespauienus. Mzoronel 17.04.27 httns://m.edso:)_.[ru/ffOclaM

84 Pemenue 3agay no teme: "PanguoakTuBHbBIE 18.04.27 bubnuoreka [IOK
npespatieHus” https://m.edsoo.ru/ff0c1bda

85 Ilepuon nonypacnana 22.04.27

86 Ypoxk-koHpepeHuus "PaanoakTuBHbIE 24.04.27 bubaunorexa [IOK
U3JIy4YEHUs B IPUPOAE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peaki. 3aKOHbI COXpaHEHUs 250427 bubnuorexa [LIOK
3apsAI0BOrO U MaCCOBOIO YUCEN https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBsI3u aTOMHBIX sifiep. CBsi3b MacChl 290427 bubnuoreka L[OK
U B3HEPTUH https://m.edsoo.ru/ff0c1d7a

89 | Pewenue 3anau no teme "AnepHele peakuun” 30.04.27

90 Peakuuu cunresa u nenenus saep. Mcrounuku 01.0527 bubaunoreka [JOK
sHepruu CoJHLA U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHuus "AnepHast s3HepreTHKa.

91 HSﬁCTBHﬂqgaiHOEKTHBHiI: Hsnyqesm'l Ha 02.05.27 bubmuorexa LOK

’KUBbl€ OpraHU3MbI"

https://m.edsoo.ru/ff0c 188
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[TonroroBka k KOHTPOJIbHOH paboTe 1Mo TeMe
"D eKTPOMarHuTHOE MoJie.

bubaunorexa LIOK

92 06.04.27
DJeKTpOMarHuTHbI€ BOJIHbI. KBaHTOBbBIE https://m.edsoo.ru/ff0c225¢
sBJeHUs"
KoHtponbHast padora no reme
03 "JJIeKTPOMArHUTHOE MOJIE. 07.05.27
DNeKTpOMarHUTHbIE BOJHbI. KBaHTOBBIE
siBJIeHUs"
Pa3nen 6. [loBTOpuTEIbHO-0000111a 0L HI
MOoayJib
94 [ToBTOpeHue, obobmeHue. JlabopatopHsie 08.05.27 | bubnuoreka IIOK
padotsl no kypcy "B3aumonerictue Ten" https://m.edsoo.ru/ff0c265a
IToBTOpeHue, 06001eHne. Pelenue 13.05.27
95 acqur:{blx Y KQ4eCTBEHHBIX 3a/1a4 110 TEME bubanorexa [TOK
%.) " 8 https://m.edsoo.ru/ff0c2672
TenynoBble MpoOLECCHI
IToBTOpeHue, 00001eHue. Pelnenne
96 4CUETHBIX U KQYECTBEHHBIX 3a/1a4 [0 TEME 15.05.27 Bubmmorera [JOK
P . 8 T https://m.edsoo.ru/ff0c2a22
"KII[ TennoBbix nBuratenaei”
[ToBTOpeHue, 00001eHue. Pelnenne
bu6aunorexa LIOK
97 | pac4eTHBIX U KAYECTBEHHBIX 3a4a4 M0 TEME 16.05.27
" " https://m.edsoo.ru/ff0c2b30
KIIJI anekTpoycTaHOBOK
08 [ToBTOpeHue, ob6o6menHue. JlaboparopHsie 200527 bubnunoreka [JOK
padotsl no kypcy "CseToBble siBeHUs" T https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpeHnue, ob6obmeHue. Pabora ¢ Tekcramu 29 05.27 bu6aunoreka LIOK
no TeMe "3aKOHbI COXPaHEHUs B MEXaHHUKe" T https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 0600IIeHHe. PaboTa ¢ TekcTamu 230507 bu6aunoreka LIOK

nno reme "Konedanus 1 BoJHbI"
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MMPOBEPAEMBIE IIPEJMETHBIE PE3YJIBTATHI OCBOEHHUSI OCHOBHOM
OBPA30OBATEJIBHOI MPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHMSI

7 KJIACC

Kon
NMPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 0011ero 00pa3oBaHus

1.1

UCIMOJIB30BATb U3YUECHHBIC MTOHATHA

1.2

pa3auyaTh SIBJIEHHUSI MO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (Pu3uveckoe siBIeHHE

1.3

pacrno3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUH B OKpPYIKAKOIEM MUDE,
B TOM 4ucCJie GU3NYECKHe SBJICHUS] B IPUPOJIE, MPU STOM MEPEBOIUThH MPAKTUYECKYIO
3ama4yy B y4eOHYI0, BBLAENSTH CYLIECTBEHHbIE CBOHCTBA (NMpU3HAKU) (U3HUECKUX
SIBJIEHUI

1.4

OMMUCBHIBATh M3YYEHHbIE CBOICTBA Ten M (U3HUECKHE SIBJIEHHS, HCIOIb3Ys
¢bu3nueckue BeIMUYUHBI, MPU OMHCAHUHM NPABUJIBHO TPAKTOBATh (PU3HUECKHIT CMBICI
MCIMOJIb3YEMbIX BEJHUYMH, WX OOO3HAueHWs] W eNUHHULbl (PU3UYECKUX BEIMYHH,
HaxOOUTb (OPMYJIbI, CBSI3bIBAIOLIME AAHHYIO (U3UYECKYIO BEIHUUHY C APYTHMMHU
BEJIMYMHAMH, CTPOUTDb rpadKH U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTHUYUH

1.5

XapaKTepU30BaThb CBOMCTBA Tej, (U3MUYECKUE SIBJICHUS M MPOLIECCHI, UCIMONb3Ys
U3y4YeHHbIe 3aKOHbI, MPH 3TOM [aBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3HUECKHE SIBJIEHMs, MPOLIECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyauud  MNPaKkTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1 — 2 JJOrMYEeCKHX IIAroB C
onopoit Ha 1 — 2 U3y4eHHBIX CBOHCTBA (YU3UYECKUX SIBICHUH, HU3NYECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pewatb pacuéTHble 3amaud B 1 — 2 OeiCTBUS, UCNOJb3Yys 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIOIME (PU3MUECKHE BENMYMHBI. HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3aNMChIBaTh KPATKOE YCJIOBHUE, MOACTABNIATh (HU3NYECKUE BEIMUYUHBI B (HOPMYJIbI U
MPOBOAMTH PACYETHI, HAXOAUTH CIPABOUYHBIE AAHHbIC, HEOOXOIUMBIE AJISI PELICHHUS
3a7a4, OLEHUBATh PEATMCTHUYHOCTD MOJY4E€HHON (PU3NYECKOH BETHUHHBI

1.8

pacno3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEILIMTh MPH MOMOLIM (U3UYECKHX
METOJOB, B ONHUCAHUU HCCIENOBAHUS BBIAENATH MPOBEPSIEMOE MNPEANOIOKEHUE
(runortesy), pasiMyaTb M HHTEPIPETUPOBATH MOJYYEHHBIH pe3yjbTaT, HaXOIUThb
oLMOKH B XOJI€ OTbITA, 1€1aTh BBIBOABI 10 €r0 Pe3yJIbTaTaM

1.9

MPOBOAMTD OMBITHI MO HAOMOAEHUIO (GU3UUECKUX SIBJICHUN MM (PU3MUYECKHX CBOHCTB
Ten: (OpPMyJIHMPOBaTH IpPOBEPSIEMble MPEANONIOXKEHHUs,, COOMpPaTh YCTAHOBKY M3
NPEeAIOXKEHHOro 000pyI0BaHMs, 3aMTUCBIBAThH X0/ ONbITA U (OPMYJIHPOBATH BBIBOABI

1.10

BBIMIOJIHATh TPSIMblE M3MEPEHHMsT C HCIOJb30BAHHEM AaHAJOrOBBIX M LHM(POBBIX
npuOOpOB, 3amHCHIBaTh MOKa3aHUS MPUOOPOB € y4ETOM 3anaHHOH abCOMOTHON
NOrPEIIHOCTH U3MEPEHUH
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11

MPOBOAMTD UCCIIEAOBAHHE 3aBUCUMOCTH OJHOMN (PU3MYECKOH BEJIUYHHBI OT APYTOH C
MCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHMH, y4acTBOBaTh B IUIAHUPOBAHMMU Y4eOHOro
HCCIEeNOBaHUs, CcOOMpaTh yCTAHOBKY W  BBIMOJIHATH HM3MEPEHHs], Clenys
NPEAJOXKEHHOMY TUlaHy, (DUKCHpPOBaTh pE3yJbTaThl MOJYYEHHOH 3aBHCHMMOCTHU
(bu3nUecKUx BEJIMYUH B BHIE MPEIJIOKEHHBIX TaOIHUL M rpaHKOB, IeNaTh BbIBOJBI
0 pe3yJbTaTaM UCCIIE0BaHUS

12

MPOBOANTb KOCBEHHbIE W3MEPEHUs] (PU3NYECKUX BEJIMYMH, Clenys NpenoXeHHOM
MHCTPYKLMH. TIPU BBINOJHEHUH HW3MEpPEHHIl CcOoOMpaTh 3KCHEPUMEHTAJIbHYIO
YCTAaHOBKY M BBIUUCIATH 3HAYEHHE UCKOMOM BEJIMUHUHBI

13

cobmonarh mnpaBwia TeXHUKH Oe3omacHocTH mpu pabore ¢ JgabopaTOpHBIM
o0opynoBaHHEM

14

yKa3bplBaTh TMPUHLMIBI  OEHCTBUS NPUOOPOB M TEXHUYECKHX  YCTPOWCTB,
XapaKTepU30BaTb NPUHLMIMBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C MOMOIIBIO UX ONUCAHMSA, UCIIOJB3Yysl 3HAHHUSI O CBOWCTBAX (PU3MUECKUX
SIBJICHUH 1 He0OXOoaAUMbIe (PU3HYECKHE 3aKOHbI 1 3aKOHOMEPHOCTH

15

NPUBOOUTL NpPUMEpPbl (HAXOOUTh HHPOPMALMIO O MNpUMepax) MNPAKTHYECKOrO
HCIIOJIb30BAHHA (1)I/I3I/IquKI/IX 3HAHUHU B HOBCGHHGBHOﬁ JKHU3HU 1OJId obecrieueHust
OesonmacHOCTH mpu OOpalieHUH ¢ NpUOOpaMHU U TEXHUYECKHMMU YCTPOMCTBAMH,
COXpaHEHHsl 310pOBbs M COOJIFOAEHHS HOPM 3KOJOTMYECKOro IOBENEHUsS B
OKpYy>Karoluen cpene

16

OCYLIECTBISITh OTOOP UCTOYHUKOB HHPOpPMALIUHU B ceTH MHTEpHET B COOTBETCTBHHU C
3alaHHbIM TIOUCKOBBIM 3alpOCOM, HAa OCHOBE HMEIIIUXCA 3HAHUH U NYTEM
CPaBHEHMs pa3JIMYHBIX HUCTOYHHMKOB BbIIENATH HH(POPMALMIO, KOTOpas SIBISIETCS
MPOTUBOPEYUBOH UM MOXKET OBITh HEIOCTOBEPHOIA

17

MCIIOJIb30BaTh NPHU BBIMOJHEHUH y4eOHBIX 3aJaHHI HAYUHOMONYJISIPHYIO JIMTEPATY Py
¢bu3nuueckoro coxepkaHusi, CHpaBOUHbIE MaTepHaibl, pecypchl ceTH HWHTepHer,
BJIQZeTh NPUEMAMH KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpa3oBaHusl MHGOpPMALMU U3
OZHOM 3HAKOBOM CUCTEMBI B IPYTYIO

18

co3naBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbIE U YCTHBIE COOOLIEHHs] HA OCHOBE 2 —
3 MCTOYHHMKOB MH(pOpMAaLUH (PU3NYECKOro COAEpKaHUs, B TOM 4UCIE MyOIUYHO
AenaTh KpaTkue COOOLIeHHs O pe3yJibTaTaX MPOEKTOB MM YUeOHBIX UCCIIEIOBAHU,
MPH 3TOM IPaMOTHO MCIOJIb30BATh U3YUYEHHbBIN MOHITUHHBIN anmapar kypca Gpusmk,
COIPOBOXXAATh BHICTYIJIEHHE NPE3eHTaLen

19

NPU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U UCCJIENOBAaHUH pacnpenensaTb 00sS3aHHOCTU B
rpynmne B COOTBETCTBUM C MOCTABJIEHHBIMU 3aJavyaMH, CJIEOUTb 32 BbIIOJHEHUEM
[JlaHa NENCTBUH, aIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIal B HOEITEIbHOCTb
rPyMIbl, BbICTPAMBATH KOMMYHMKATUBHOE B3aUMOJCHUCTBUE, YUMUTbIBA MHEHUE
OKpY KaroLHX
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8 KJIACC

Kon
NMpPoOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus

1.1

HCITIOJIb30BATb MMOHATHUA

1.2

pa3auyaTh SIBJIEHHUS MO ONMMCAHUIO WX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (Pu3uveckoe siBIeHHE

1.3

pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUH B OKpPYIKAIOIEM MUDE,
B TOM 4ucCjie GU3NYECKHe SBJIEHUS] B IPUPOJIE, TPH STOM MEPEBOIUThH MPAKTUYECKYIO
3ama4yy B y4eOHYIO, BBIAENSTh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3MUECKUX
SIBJIEHUI

1.4

OMUCHIBATH HM3yuYEHHblE CBOWCTBA Tel U (U3UYECKHE SIBJICHUS, HCIOJb3Ys
buszMyecKkue BeJIMYUHbI, MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (YU3HMUECKUNA CMBICI
UCMOJIb3yeMbIX BEJIMYHH, 0003HAYEHUs U €AMHULIBI (PU3UYECKUX BEJIMUMH, HAXOIUTh
(bopMyJIbI, CBSI3bIBAOLINE NAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEJTUYHMHAMH,
CTPOUTH rpa KU U3yUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJIUYUH

1.5

XapaKTepU30BaThb CBOHCTBA Tej, (PU3UYECKUE SIBJICHUS U MPOLIECChl, HUCMONb3Ys
U3y4YEHHbIe 3aKOHbI, MPU 3TOM [aBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3UYECKHE MPOLIECChl M CBOICTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE
CUTyallMil  NPAKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa: BbIABIATH  NPUYUHHO-
CJIEZICTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHHE U3 | — 2 JIOTMYECKUX IIAroB C MOMOLIBIO
1 — 2 wu3yyeHHbIX CBOHCTBAa (PU3MUYECKUX SIBIEHHUH, (PU3MUECKHUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pewath pacuéTHble 3amauu B 2 — 3 OEHCTBHUS, UCMOJB3Ys 3aKOHbBI U (OPMYIIbI,
CBsI3bIBAIOIME (DU3MUECKHE BENMYMHBI. HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3aNMCBIBATh KPATKOE yCJIOBHE, BbIABJIATh HENOCTATOK JAHHBIX [JIs1 PELUIEHHUs 3aAa4H,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE 1151 €€ PEeLIeHHUs], TPOBOAUTD PACUEThHI
M CpPaBHMBAThb MNOJYYEHHOE 3HaueHHe (U3MUECKOW BENMYMHBI C H3BECTHBIMHU
JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIUM (PU3HUECKUX
METOJOB, MCMHOJBb3ys OMNUCAHME HUCCJIENOBAaHMs, BBIAEIATbH  NPOBEpPsEMOE
NPEaNoiOKEHNEe, OLEHUBATh NMPABUJIBHOCTb MOPSIAKA MPOBEAECHUS HCCIENO0BAHHUS,
Je1aTh BbIBOJbI

1.9

MPOBOAMTD OMBITHI 1O HAOMOAEHUIO PU3NUECKUX SIBJICHUH UIH GU3UYECKUX CBOICTB
Ten: (OpPMyJIMPOBaTH IpPOBEPSIEMble MNPEANONIOKEHHUs,, COOMpPaTh YCTAHOBKY W3
NPEeAIOXKEHHOro 000PyIOBaHMS, ONUCHIBATH X0/ OMbITa U HOPMYJIHUPOBATH BHIBOBI

1.10

BBITNIOJIHATL IMPSAMbIE U3MEPCHHUA C HCINOJIb3OBAHHUEM AHAJIOTOBbIX HpI/I60pOB 151
IAaTYMKOB (PU3MUECKUX BENIMYHMH, CPABHUBATh PE3yJbTaThl M3MEPEHHH C Y4ETOM
3aJTaHHOM a0COJIFOTHOM MOrPEIHOCTH

MPOBOAMTD UCCIIEAOBAHHE 3aBUCUMOCTH OJHON (PU3MYECKOH BEJIUYHHBI OT APYTOH C
MCIIOJIb30BAaHHEM TMPSIMBIX H3MEPEHMH: IUIAHUPOBAaThb MCCIIEIOBaHUE, COOUpPATH
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YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], Clenysl MPeNIOoKEHHOMY IUIaHy, GUKCHPOBATh
pe3yJbTaThl NOJYYEHHOH 3aBUCUMOCTH B BUJE TaOJNHUL U rpadUKOB, AeNaTh BbIBOBI
1O pe3yJbTaTaM UCCIEeI0BaHUs

MPOBOAMTH KOCBEHHbIE M3MEPEHHsI (PU3MUECKHX BEJIMYHH: [JIAHUPOBATh U3MEPEHMUS,
coOHpaTh 3KCMEPUMEHTANIBHYKO YCTAHOBKY, CIenysl MPeaIoKeHHOW WHCTPYKLHUH, U
BBIYMCJIATH 3HAUEHHE BEJTUYHHBI

cobmonarh mnpaBwia TeXHUKHM Oe3omacHocTH mpu padore ¢ JabopaTOpHBIM
o0opynoBaHHEM

XapaKTepU30BaTh NPUHLMIMBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOii Ha UX ONMUCAHMS, UCMOJB3Yysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBJICHUN 1 He0OXOoauMbIe PU3NYECKHE 3aKOHOMEPHOCTH

pacno3HaBaTh MPOCTbIe TEXHHUECKHE YCTPOHCTBA U M3MEpHUTENbHbIE MPUOOPHI IO
CXeMaM U CXE€MAaTHYHbIM PUCYHKaM, COCTaBJATb CXEMbl 3JIEKTPUUECKUX Lenen C
NOoCJIeNOBAaTEeNbHBIM U NapaJJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3JM4asi yCIOBHbIE
0003HAYEHHS 3JIEMEHTOB 3JIEKTPUYECKUX Liernei

NPUBOIUTL NpPUMEpPbI (HAXOOUTh HHPOPMALMIO O TMpUMepax) MNPAKTHUYECKOrO
HCIIOJIb30BAHHA (1)I/I3I/IquKI/IX 3HAHUHU B HOBCGHHGBHOﬁ JKHU3HU 1OJId obecrieueHust
OesonacHOCTH mpu OOpalleHUH ¢ NpUOOpaMH U TEXHUYECKHMMU YCTPOMCTBAMH,
COXpaHEHHsl 310pOBbs M COOJIFOAEHHS HOPM 3KOJOTMYECKOro IOBENEHUsS B
OKpYy>Karollen cpene

OCYIIECTBJISATh MOUCK HHPOpMaLUU (HU3UYECKOTO CoAepkaHus B ceTh MHTepHer, Ha
OCHOBE HUMEHIUXCA 3HAaHUN U HyTéM CpaBHEHHUA OOMNOJHUTEJIbHBIX HCTOYHUKOB
BBIACJIATD I/IH(bOpMaLII/I}O, KOTOpasi SABJSACTCA HpOTHBOpe‘{HBOﬁ UJIH MOXET OBbITb
HE0CTOBEPHOU

UCMOJb30BaTh MPU  BBIMOJHEHUMHM Yy4eOHbIX 3aJlaHUH  HAYUYHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOro CONMep)KaHus, CIpPaBOYHbIE MaTepUajibl, PECypChl CETH
HNHTepHeT, BlafeTb NpUEMAMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIK U3 OOHON 3HAKOBOH CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHblE MHCbMEHHbIE U KpPATKUE YCTHbIe cOooOLIeHus, 00001mas
UHOOPMALMIO U3 HECKOJBKUX MCTOYHUKOB (PU3HUECKOrO COMEPIKaHUsl, B TOM YHUCIIE
nyOJUYHO MPEACTaBSTh Pe3yJbTaThl MPOEKTHON MM  HCCIEI0BATEIbCKOM
NeSITeJIbHOCTH, MPH 3TOM MPAaMOTHO MCIOJIb30BaTh H3yUEHHbIN MOHATUHHbBIN annapaT
Kypca (GU3MKH, COMPOBOXKAATH BbICTYIJIEHHE MPE3eHTaIMeN

1.20

NpPU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBaHUH (PHU3NUECKUX TMPOLECCOB
pacnpenensiTe OOsI3aHHOCTH B IPYIIE B COOTBETCTBHH C NMOCTABJIEHHBIMU 3aJa4aMH,
CJIeIUThb 3a BBIMOJHEHHEM IJlaHa AEHCTBUM U KOPPEKTUPOBATh €ro, aAeKBaTHO
OLIEHHBAaTb COOCTBEHHbI BKJaX B JESITEIbHOCTb T[PYIbL, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISSE TOTOBHOCTD pa3pelaTh KOH(IUKTHI
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9 KJIACC

Kon
NMpPoOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATbI 0CBOEHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus

1.1

UCIMOJIB30BATb U3YUECHHBIC MTOHATHA

1.2

pa3auyaTh SIBJIEHUS MO ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (Pu3uveckoe siBIeHHE

1.3

pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJIEHUH B OKpPYIKAKOIEM MUDE,
B TOM 4ucCjie QU3UYECKHe SBJICHUS] B IPUPOJIE, TPU STOM MEPEBOUTH MPAKTUYECKYIO
3ama4yy B y4eOHYIO, BbIAENSTh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3HUECKUX
SIBJIEHUI

1.4

OMUCHIBATH HM3yuYEHHblE CBOWCTBA Tel U (U3UYECKHE SIBJICHUS, HCIOJb3Ys
buszryecKkue BeJIMYUHbI, MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (YU3IHMUECKUNA CMBICI
UCMOJIb3yeMbIX BEJIMYHH, 0003HAYEHUs U €AMHULIBI (PU3UYECKUX BEJTMUUH, HAXOIUTh
(bopMyJIbI, CBSI3bIBAOLINE NAHHYIO (U3MUECKYHO BEJIUYMHY C APYTUMHU BEJTUYHMHAMH,
CTPOUTH rpa KU U3yUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tej, (U3MUYECKUE SIBJICHUS M MPOLIECCHI, UCIMONb3Ys
U3y4YEHHbIe 3aKOHbI, MPU 3TOM [aBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3UYECKHE MPOLIECChl M CBOICTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE
CUTyallMll  NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATH  NPUYUHHO-
CJIEZICTBEHHbIE CBSI3H, CTPOUTh OOBSICHEHHE U3 2 — 3 JIOTMYECKUX LIArOB C MOMOLIBIO
2 — 3 u3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBJCHUH, (PU3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH

1.7

pemaTb pacyéTHble 3amayd (OMHUpAOIIMECS HAa CUCTeMYy M3 2 — 3 ypaBHEHUH),
MCTIOJNB3Ysl 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3NUECKHUE BEIMYUHBI HA OCHOBE
aHaimM3a yCJIOBMs 3a7aud 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HENOCTAIOLIHME
WM U30BITOUHBbIE NaHHbIE, BbIOMpPATh 3aKOHbI M (HOpMyJNbl, HEOOXOOMMBIE ISt
peLIeHUsl, MPOBOIUTH PAacC4y€Tbl M OLEHHBATb PEATUCTUYHOCTb MOJyUYEHHOTrO
3HA4€HUs1 HU3NUECKOI BETHUHHBI

1.8

pacno3HaBaTb MPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh NMPH MOMOIUM (PU3HUECKUX
METOJOB, MCMNOJBb3ys OMNUCAHME HUCCJIENOBAHMs, BBIAENSATbH  NPOBEpPsEMOE
NPEaNnoIOKEeHNUe, OLEHUBATh NMPABWIBHOCTb MOpsAKa NMPOBENEHUS HCCIEI0BaHUS,
AenaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOMOJEHUH U ONBITOB

1.9

MPOBOAMTD OMBITHI 1O HAOMOAEHUIO PU3NUECKUX SIBJICHUH UIH HU3UIECKUX CBOIMCTB
TEJ: CAMOCTOSITENILHO COOMPATh YCTAHOBKY M3 U30BITOUHOrO Habopa 0OopynoBaHus,
OTUCBIBATB XOJI OMbITA U €r0 Pe3yJIbTaThl, HOPMYJIHPOBATH BHIBOBI

1.10

MPOBOIUTH MPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, ONpernesis CpenHee
3HaA4YeHHEe HM3MepsieMOH BenuuuHbl (POKyCHOe paccTosiHue coOuparoIed JMH3BI),
00OCHOBBIBaTh BBIOOP CrIoco0a U3MepeHHs (M3MEPUTEIHLHOrO MpUdopa)

MPOBOAMTD MCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHH C UCMOJb30BAHUEM
NpPSIMBIX W3MEPEHUH: IUIAHUPOBaTh HCCIIENOBaHHE, CaMOCTOSITEIbHO COOUpPATh

61




YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl MOJYUYEHHOH 3aBUCUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE TAOIUIM rpadMKOB, eNIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS

MPOBOAMTH KOCBEHHbIE U3MEPEHUsI HU3NYECKHUX BEJIMYMH: [JIAHUPOBATh U3MEPEHMUS,
coOMpaTh 3KCHEPUMEHTANbHYI0 YCTAHOBKY W BBIMOJHATH M3MEPEHHUs, Clenys
NPENJIOKEHHON MHCTPYKLMH, BBIYUCIATH 3HAYEHHUE BEJMYMHBI M aHAJU3UPOBAThb
NOJIy4YEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU

cobmonarh mnpaBwia TeXHUKHM Oe3omacHocTH mpu padore ¢ JabopaTOpHBIM
o0opynoBaHHEM

pa3nu4yaTh OCHOBHbIE MPHU3HAKU M3YUYEHHBIX (PU3HMUECKUX MOeNiel: MaTtepuanibHas
TOUKa, aOCOJIFOTHO TBEPAOE TENO, TOYEYHbIH MCTOUHUK CBETA, JIy4, TOHKAs JIMH3A,
MJIaHEeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO siipa

XapaKTepU30BaTb NPUHLMIMBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOii Ha UX ONMUCAHMS, UCMOJB3Yysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
sIBJICHUN U HeoOXoanMble HU3NYECKHe 3aKOHOMEPHOCTH

MCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMNCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPU PEUIEHUU yueOHO-
NpPaKTUYECKUX 33/1a4, ONTHYECKHE CXeMbI AJIs1 MOCTPOEHUs U300pakKeHHd B MJIOCKOM
3epKajie 1 coOuparoLei JTuH3e

NPUBOOUTL NpPUMEpPHI (HAXOOUTh HH(POPMALMIO O MNpUMepax) IMPAKTUYECKOro
HCIIOJIb30BAHHA (1)I/I3I/IquKI/IX 3HAHUHU B HOBCGHHGBHOﬁ JKHU3HU 1OJId obecrieueHust
6esonacHOCTH mpu OOpalleHUH ¢ NpUOOpaMHU U TEXHUYECKHMMHU YCTPOMCTBAMH,
COXpaHEHHsI 310pPOBbs U COOJIONEHHS HOPM JKOJOrMYECKOrO TOBEOEHUS B
OKpYy>Karolen cpene

OCYIIECTBISATh Mouck uHpopMmauuu (usuyeckoro comepxanus B cetu MHTepHer,
CaMOCTOSITENIbHO (hOPMYJIMPYsT MOUCKOBBIA 3aMpOC, HAXOAWTb MYTH OMNpeNeeHUs
JOCTOBEPHOCTH TMOJIyYeHHOH MHGOPMALMU HAa OCHOBE HMEKOLIUXCS 3HAHUNH U
JOMOJIHUTEbHBIX UICTOUHUKOB

UCMOJb30BaTh MPU  BBIMOJHEHUMHM Yy4eOHbIX 3alaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MHECKOro CONMep)kKaHus, CIpPaBOYHbIE MaTepUajibl, PECypChl CETH
HHTepHeT, BlaaeTb NpUEMAMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMK U3 OOHON 3HAKOBOH CUCTEMBI B IPYTYIO

1.20

co3l1aBaTh COOCTBEHHbBIE MUCbMEHHbIE U YCTHBIE COOOLIEHHs HA OCHOBE MHQOpMaLH
M3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO COAEp)KaHHUs, MyOJUYHO NMpPENCTaBISATh
pe3yJIbTaThl NPOEKTHON WIJIM UCCIEA0BATENIbCKON AEATEIbHOCTH, TPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHbIH MOHATUHHBIA anmapat u3ydaeMoro pasznena (U3MKU U
COIPOBOKAATh BBICTYIIEHHE NpPE3EeHTalMeH ¢ y4€TOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB

1.21

NpU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBaHUH (PU3NUECKUX TMPOLECCOB
pacnpenensiTb 005I3aHHOCTH B IPyIIe B COOTBETCTBHH C ITOCTABJIEHHBIMU 33aU4aMH,
CJIeIUThb 3a BBINOJHEHHEM IJaHa OEHCTBUM U KOPPEKTUPOBATh €ro, aaeKBaTHO
OLIEHHBAaTb COOCTBEHHbIH BKJAaX B JESITENbHOCTb TIPYIINbl, BBICTPAWUBATH
KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISISE TOTOBHOCTD pa3peluaTh KOHMINKTHI
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INPOBEPAEMBIE JIEMEHTBI COAEPXXAHUA

7 KIIACC
Koa Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUSA
pasaena | 3J1e€MeHTAa
®U3HKA U EE POJIb B [TO3HAHWUU OKPYXXAIOIIETO MHMPA
11 ®duszuka — Hayka O mnpupone. Senenus npuponbl. Pusnueckue SBIEHUS:
' MeXaHUYeCKHE, TEIJIOBbIE, JJIEKTPUUECKHUE, MATHUTHbBIE, CBETOBbIE, 3BYKOBbIE
12 duznueckue BeIMUYMHBL M3Mepenue ¢usnyeckux BeauuuH. DuzMueckKue
' npubopsl. [TorpemwHoCTh U3MepeHuil. MexayHapoaHasi CUCTEMA €IUHULL
EcrecTBEHHOHay4HbIII METOA NO3HAHHUS: HAONIOJEHHEe, NMOCTAaHOBKA HAy4YHOIO
1.3 BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE MMIIOTE3, OOBSICHEHHE
1 HaGJIF0 1aEMOTO SIBJIEHHS
1.4 Onucanue GU3MUECKUX SBJICHUH C MOMOILBIO MOJeNei
[IpakTuyeckue paboThI:
H3mepenne paccTosiHUM.
15 H3mepeHue oObéMa JKUIKOCTH U TBEPAOTO Tea.
' OnpeneneHue pa3MepOB MaJbIX Tel.
H3mepenue temnepaTypbl NpHU MOMOLIM >XKHUAKOCTHOTO TEPMOMETpPA U JaT4HKa
TEeMIIEPaTypbl
ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEIIIECTBA
21 CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
' IMCKPETHOE CTPOEHHE BELIEeCTBA
29 JIBr>keHue yacTull BeriecTsa. CBsi3b CKOPOCTH IBHXKEHHS HaCTHULL C TEMIIEPATYPOHL.
' BbpoyHoBckoe nBmxenue, nuddysus
23 B3anmopaencTerue 4acTUL] BELIECTBA. MPUTSKEHUE U OTTAJIKUBaHUE
5 ArperaTHble COCTOSIHMSI BELECTBA. CTPOEHHE TIa30B, >KUIAKOCTEH M TBEPABIX
24 (xpucTamuMueckux) Ten. B3auMocBsizb Mexay CBOICTBaMM BELLECTB B Pas3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM
2.5 OCo0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuyeckue paboThI:
26 OueHka auameTrpa aToMa METOIOM pPsIOB (C HCMojib3oBaHHEeM Qororpaduii).
' OnbITh! O HAOJIOACHHUIO TEIJIOBOTO PACLIMPEHHS ra30B.
OnbIThl N0 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS
JIBDKEHUE U B3AUMOJIEUCTBUE TEJI
3.1 MexaHuyeckoe asumxeHue. PaBHOMEpHOE U HEpAaBHOMEPHOE ABUXKEHHE
39 Cxopocte. Cpenssisi CKOPOCTb MPU HEPABHOMEPHOM ABMXeHUHU. Pacuér mytu u
3 ' BPEMEHH JBH)KECHUS
313 SlBnenue wuHepuuu. 3akOH HHepuMU. BsaumopeiicTBue Ten Kak NpUYMHA
' M3MEHEHUs! CKOPOCTH JBHXKEHMs Tel. Macca kak Mepa HHEPTHOCTH TeJla
34 [InotHOCTh BewecTtBa. CBsA3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €IUHUILIE

00BEMA BelEeCTBA
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3.5

Cua KkaK XapakTepUCTUKA B3aUMOJICUCTBUS TeJ

3.6

Cuna ynpyrocrtu u 3akoH ['yka. MU3mepeHue CUibl ¢ MOMOIIBI JUHAMOMETpPA

3.7

}{B.HeHI/Ie TATOTEHUA U CHUJIA TAXECTH. Cyma TSAXKECTHU Ha prFI/IX IMJ1aHeTax. BCC
Tena. HeBecoMocTh

3.8

Cuna tpenust. TpeHue CKonbXeHHUs U TpeHUe NMoKosi. TpeHue B mpupoe U TEXHUKE

3.9

CnosxeHue cull, HanpaBJEeHHbIX 110 OAHON NMpsiMOl. PaBHOnEHCTBYOIIAsA CUT

3.10

[TpakTuyeckue paboThI:

OnpeneneHyue CKOPOCTH PaBHOMEPHOTI'O ABM)KEHUS (1IapHKa B XKUAKOCTH, MOJEIH
3JIEKTPUUECKOro aBTOMOOMIA W Tak aanee). OmpeneneHue cpenHeill CKOpOCTH
CKOJIb)KEHUs1 Opycka WM IIapvKa MO HAaKJIOHHOW Iuockoctu. OrmnpeneneHue
TUIOTHOCTH  TBEpAOro Tena. OnbITh, AEMOHCTPUPYIOLIME  3aBUCHUMOCTH
pactsbkeHus:  (medopManuu) NOPYKUHBI OT MPHJIOKEHHOM Cuiibl.  OMBITHI,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHUJIbl TPEHMsI CKOJbXEHHs OT Beca Tena U
XapakTepa COMpHUKaCaroLIMXCsl OBEPX HOCTEN

®dusznueckue SBJIEHUS B NPUPOAE. TPUMEPbl [ABUXKEHUS C pa3IMYHBIMU
CKOPOCTSIMHM B XKHUBOH U HEXUBOH NMPUPOJAE, NEUCTBUE CUJIbl TPEHUs B IPUPOAE U
TEXHUKE

3.12

TexHUueckue yCTpouCTBa: TMHAMOMETP, MOALIMITHUKU

TABJIEHUE TBEP/IBIX TEJL, YXHUJIKOCTEN U TA30B

4.1

Hasnenue tBEpaoro tena. CnocoObl yMEHbLIEHUs U yBEIUYEHUS TaBJIECHUS

42

JaBneHue raza. 3aBUCUMOCTb aBJIEHHUs ra3a OT 00bEMa, TEMIepaTypbl

43

[lepenaua naBiaeHust TBEPABIMU TEJIAMHU, XKUIKOCTIMHU U razaMu. 3akoH [lackassi.
ITHeBMaTHyeCKHe MalIUHbI

4.4

3aBUCUMOCTb JaBJIEHUS KUIKOCTH OT riyOuHbl. ['MapocraTuyeckuii mapaaokc.
Coobwmaromuecst cocyasl. ['uapaBnuyeckre MexaHHU3MbI

4.5

Atmocthepa 3emnu u armochepHoe mAaBieHue. [IpUUMHBI CylIeCTBOBaHUS
Bo3ayuIHoN obonouku 3emau. Onbir Toppuuennu. 3aBUCUMOCTh aTMOCHEPHOTrO
AaBJICHUS OT BbICOTBI HAl YPOBHEM MOPA

4.6

Usmepenue atmocdepHoro naenenusi. [Ipubopsl ans usmepenus: arMmocdepHoro
JaBJIEHUS

4.7

JleficTBUe KUOKOCTU U ra3a Ha MNOrpyk€HHOe B HHUX Teno. BrlTankuparomas
(apxumenosa) cuna. 3aKkOH Apxumena

48

IInaBanue ten. BoznyxonnasaHue

49

[IpakTuyeckue paboThI:

HccnenoBaHne 3aBUCMMOCTH Beca Tejla B BOAE€ OT OObEMa MOrpyKEHHOH B
KUAKOCTh 4acTH Teja. OmnpeneneHrue BhITAIKUBAKOLIEH CUIIbI, AEHCTBYIOLIEH Ha
TENO, MOrpyXEHHOE B KUIAKOCTb. IIpoBepka HE3aBUCUMOCTHU BbITAJKUBAIOLLEH
CHUJIbI, IEMCTBYIOLLEHN Ha TEJO B )KUAKOCTH, OT MACChI TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMUBAOLLIEH CHIIbI, NEHCTBYHOLIEH
Ha TeJI0 B XXKUAKOCTH, OT 00bEMa MOTPY>KEHHOW B XXUAKOCTh YaCTH Teja U OT
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NJIOTHOCTH >KUIAKOCTH. KOHCTpyupoBaHHMe apeoMeTpa MM KOHCTPYMpPOBaHUE
JIOZIKH U OTpefiesIeHHe €€ rpy30NoAbEMHOCTH

dusnueckue SBJICHUS B NpUupoac. BIUAHUEC aTMOC(bepHOI"O JIaBJIEHUS] HA >KUBOM

4.10

OpraHu3M, IJIaBaHUE PbIO

TexHuveckue ycTpoicTBa: COOOIIAIOIIMECS COCYIbI, YCTPOHCTBO BOXONPOBOJA,
4.11 TUAPABIMYECKHI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOW HAcoC,

apeoMmerp

PABOTA, MOIITHOCTB, DHEPT A

5.1 Mexanuueckasi padora
52 MexaHuueckass MOLTHOCTD
53 [TpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAsK IOCKOCTh. [1paBuiio paBHOBeECHS
' pbluara
54 [IpumeHeHHe npaBUiIa PaBHOBECHS pbluara K OJIOKy
55 «3on0T0€ npaBuIo» MexaHuku. KoappuireHT nonesHoro neHCTBUS MEXaHU3MOB.
' [IpocTble MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTreHuManbHasi SHEPTUU TeJa, MOJHATOrO Hal 3eMIEi
5 5.7 Kunerunyeckas sHeprus
58 [TonHas MexaHuueckas SHEprus. 3aKOH U3MEHEHUs U COXPAHEHHUs] MEXaHUUYECKOI
' 3Hepruu
[IpakTuyeckue paboThI:
Onpenenenue paboTbl CUJIBI TPEHUST TNPU PABHOMEPHOM MABIDKEHHHM Teja IO
59 TOPU30HTAJIBHON NOBEPXHOCTU. MccnenoBaHue yCJIOBUH pPAaBHOBECHSl pbluara.
HNsmepenne KIIJ nHaknoHHOM mockoctu. HM3ydenuwe 3akoHa coxpaHeHUs
MEXaHU4ECKON dHEepruu
5.10 ®dusnueckue sIBJICHUs B IPUPOJE: PblUaru B TeJle YeJIOBeKa
511 TexHuueckue yCTPOWCTBA: pblyYar, TMOABIKHBIA W HEMONBMXHBIH OJOKH,
' HAKJIOHHA$1 TJIOCKOCTb, MPOCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3J1€MEHTBI COAEPKAHUSA
pasaena | 3J1eMeHTAa
TEIIVIOBBIE ABJIEHUA
OcHOBHbIE MOJOXKEHHSI MOJIEKYJISIPHO-KMHETHUECKON TEOPUU CTPOEHHSI BELIECTBA.
6.1 Macca u pasmepsl Mosieky. OnNbIThl, MOATBEPXKAAIOIINE OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6 62 Monenu TBEPOOro, >KMAKOrO U ra3000pa3HOro COCTOSIHMI — BeLIeCTBa.
' Kpucramnmuueckue u aMopdHbie Tena
6.3 OOmbsicHEeHHEe CBOWCTB ra3oB, KMAKOCTEH W TBEPABIX T€J HA OCHOBE MOJIOXKEHUH
' MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6.4 CmauuBaHHE U KaNUJUTSIPHBIE SIBJIEHUS
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6.5

Tennosoe pacliMpeHue u cxaTue

6.6 Temneparypa. Csizb TeMniepaTypbl CO CKOPOCTBIO TEILIOBOTO ABUKEHHS YaCTHI]
6.7 BuyTpenHss  sHeprus. CnocoObl  M3MEHEHMs  BHYTPEHHEH  J3HEpPruu:
' TerJjionepenaya u copeplieHre padboThl
6.8 Bunel Tennonepenauu: TeNJI0NpOBOAHOCTb, KOHBEKLIMS, U3JIyUEHUE
6.9 KonuuectBo Tennorel. Y aenbHas TENI0OEMKOCTb BELECTBA
6.10 TennooOMeH U TenjaoBOe paBHOBeCHE. Y paBHEHHE TEIIOBOro OanaHca
6.11 IInaBnenue M OTBepAEBaHME KPUCTAJIMUECKUX BEIUECTB. YIeNbHAs TEIjaoTa
' TUIaBJIEHUS
[Tapoobpa3oBanue u koHneHcauus. Mcnapenue. Kumnenue. YnenbHas TerioTa
6.12 napooOpa3oBaHus. 3aBUCHUMOCTb TEeMIEpPaTypbl KHUIEHUs OT aTMOC(HEPHOro
JABJICHUS
6.13 Brnaxnocts BO3nyxa
6.14 DHeprust TOMMBa. Y IeIbHas TEMJI0Ta CrOPaHUs
6.15 [Tpunumne! padots! TeroBbix asurareneii KI1/] rernosoro neuraress. Teniosbie
' JBUTATEN U 3alUTa OKPY KAKOLIEH Cpebl
6.16 3aKOH COXpaHEHUs U NMPEBPALLEHUs SHEPTHH B TEIUIOBBIX MPOLECCAX
[IpakTuyeckue paboThI:
OnbIThI O OOHAPYKEHUIO NEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSIXKEHUSI.
OnbIThI MO BhIpALIMBAHUIO KPUCTAJJIOB MTOBAPEHHON COJIM MJIM caxapa.
OnbIThl 10 HAOTIOAEHUIO TETIOBOIO PACIIUPEHUs ra30B, JKUIKOCTEH U TBEPABIX
Tel.
OnpeneneHue AaBjieHUs: BO3Ayxa B OajIOHe LIMPUILIA.
OnbIThI, JEMOHCTPUPYIOIHUE 3aBUCUMOCTb JaBJIEHUS BO3yXa OT ero o0béMa u
HarpeBaHUs UJIM OXJIAXKIAEHHUS.
[IpoBepka rumote3bl JHHEHHOH 3aBUCUMOCTH MJIMHBI CTOJIOMKA >XHIKOCTH B
6.17 TePMOMETPHUECKOH TpyOKe OT TeMnepaTyphl.
' HaGnroneHue u3sMeHeHusi BHyTPEHHEH SHEpriH Tejla B pe3yJibTaTe Terjonepenadu
1 padOThI BHELIHUX CHUJI.
HccnenoBaHue siBjeHUs TEMJIOOOMEHa MPU CMEIIMBAHUU XOJOMHOU U ropsiyeit
BOJBL.
OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOrO BOJOHM MpU TEMjaooOMeHe ¢
HarpeTbiM METAJUIMYECKUM LUJIUHIPOM.
OrnpeneneHue yaenbHON TEMJIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca ucnapeHusl.
OrnpeneneHue OTHOCUTENIbHON BJIAXKHOCTH BO3AyXa.
OrnpeneneHue yaenbHON TEMJIOTHI MJIABJAEHUS JIbAA.
@u3nyeckue SIBJIEHUs B NMPUPOJE. MOBEPXHOCTHOE HATSHKEHHUE U KaNWLISAPHbIE
6.18 SIBJICHUSI B MPHUPOAE, KPUCTALIbI B mpupoxae, uznydenue CoJsiHLA, 3aMep3aHue

BOJOEMOB, MOPCKHe Opu3bl; 00Opa3oBaHHE POCHI, TYMaHa, HHEsl, CHera.
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TexHudeckue yCTpPOWCTBA: KaNMWJUIAPBL, NPUMEPbI UCNOJIb30BAHUS KPUCTAJUIOB,
XKUAKOCTHBIM TEPMOMETP, AATUYUK TEMMEPATYPhl, TEPMOC, CUCTEMA OTOIIEHUS

0.1 JOMOB, TMTPOMETPBI, MCUXPOMETp, MapoBasi TypOHWHA, ABUraTesb BHYTPEHHErO
CrOpaHusl.
DJIEKTPUYECKHWE U MATHUTHBIE ABJIEHWA
7.1 Dnekrpusauus Ten. [{Ba pona 3j1eKTpU4eCKUX 3apsiioB
B3aumopeiicteue 3apsbkeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTBH  CHJIBI
7.2 B3aMMOJEHUCTBUS 3aPSKEHHBIX T€J OT BEJIWYHUHBI 3apPsiA0B U PACCTOSTHUSL MEXIY
TeJIaMH)
73 DnexTpuueckoe rmnose. Hanpsbk€HHOCTh  3sexkTpudeckoro mnoss.  IlpuHimn
' CYINEepro3ULHH 3JEKTPUUYECKUX NoJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu »snexTpuueckux 3apsaoB. DJIEMEHTApPHBIM 3JIEKTPUYECKUIl 3apsif.
' Crtpoenue atoma. [IpoBOIHUKH U AUBIEKTPUKH
7.5 3aKOH COXPaHEHUs 3JIEKTPUUECKOTro 3apsiaa
76 DNEeKTPUUECKUH TOK. Y CII0BHS CyLIeCTBOBAHUS 3JIEKTpHUECKOro Toka. McrouHuku
' MOCTOSIHHOTO TOKa
77 JleficTBUsSI  3JIEKTPUYECKOrO TOKa (TEMjaoBO€, XHUMHYECKOe, MAarHUTHOE).
' DNEKTPUUECKHH TOK B )KUIKOCTSIX U ra3ax
7.8 Dnekrpuyeckas uenb. Cuja Toka. DNEKTPUUECKOE HAMPSIKEHHUE
7.9 ConporusieHue NpoBOAHUKA. Y IEIbHOE COMPOTUBIIEHHE BELIECTBA
7.10 3akoH OMa A y4acTka Lenu
7.11 ITocnenosarenbHOE U NapaiebHOE COEAUHEHNE TPOBOJHUKOB
7.12 PaboTa 1 MOLIHOCTb 3JIEKTPHUECKOro Toka. 3akoH Jxoyins — JleHua
713 DJeKTpUYecKUe Lenu 1 NOTpeOUTeNHt 3IeKTpudeckoi 3Heprun B ObiTy. Kopotkoe
' 3aMbIKaHHe
7.14 ITocTosiHHbIE MarHuThI. B3aumoaencTBie NOCTOSSHHBIX MATHUTOB
7.15 MaruuTtHoe nose. MarHuTHoe rnose 3eMJIM ¥ ero 3HaueHue AJs )KM3HU Ha 3emiie
716 Oneir  Opcrena. MarHuTHoe Moje 3JeKTpudeckoro Toka. IIpumeHeHue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleiicTBie MarHMTHOrO MOJs Ha MPOBOAHUK C TOKOM. OJIEKTPOABHUIaTeNb
7.17 NOCTOSAHHOro Toka. Mcnonp3oBaHue saexkTpoaBUrarenell B TEXHUYECKUX
yCTPOMCTBAX U Ha TPAHCNOPTE
7.18 Onbitel @apanes. SBneHue anekTpoMarHuTHON MHAYKLUKHU. [1paBuno Jlenua
719 DJIeKTPOreHepaTop. CnocoObl  MONyYeHUs  3JIEKTPUYECKOW  SHEPTHUH.
' DJEKTPOCTAaHLIMU Ha BO3OOHOBJIIEMBIX UCTOYHHKAX SHEPTUH
[IpakTuyeckue paboThI:
OnbITh! 10 HAOIIOAEHHUIO 3JIEKTPH3ALMH T HHAYKLHEH U MPU COPUKOCHOBEHHH.
7.20 HccnenoBanue neiicTBUSA 3J1€KTPUYECKOrO NOJI HA MPOBOJHUKHU U AUSJIEKTPUKH.

COopka u mpoBepka padOoThI SJIEKTPUUECKOHN LIEMH MOCTOSIHHOTO TOKA.
U3mepeHue v peryupoBaHUe CUIIbI TOKA.
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H3mepeHnue 1 peryiupoBaHie HalpsHKeHUs.

HccnenoBanne 3aBUCHUMOCTM CHJIBI TOKA, HAYLIErOo 4Yepe3 pe3ucTop, OT
COTMPOTUBIIEHHUS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.

OnbIThI, NEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOrO CONPOTHBIIEHUS
NPOBOJIHUKA OT €ro JUIMHBI, IJIOLAAH NTONEPEeYHOro CeYeHHs U MaTepuyaa.
[IpoBepka npaBuia CI0KEHHUs HAMPSDKEHUH MPU MOCIEN0BaTEIbHOM COEAMHEHUH
nByx pesucropoB. IlpoBepka mnpaBuia s CUJIbl TOKa MpHU MNapajjie]bHOM
coenuHeHuu pe3uctopos. OnpeneneHue padbOThI 3MEKTPHUECKOrO TOKA, UAYLIETO
yepe3 pesuctop. OnpeneneHyre MOLHOCTH 3JIEKTPHUECKOrO TOKA, BbIAEIAEMON Ha
pesucrope. Mccienosanue 3aBUCUMOCTH CHIIbI TOKA, MAYLLETO Yepe3 JaMITOUKY, OT
HanpsbkeHuss Ha Hell. Onpenenenue KIIJ[ Harpesatens. HccnemnosaHue
MarHUTHOINO B3aUMOAENUCTBUS TMOCTOSIHHBIX MarHuToB. M3yueHue MarHuUTHOro
TOJIs1 MOCTOSIHHBIX MarHUTOB IPU UX OObEAMHEHUH U pazneneHuu. MccnenoBanue
NEeNCTBUS  JJIEKTPUYECKOro TOKa Ha  MarHUTHyl  crpenky.  OmbiThl,
JEMOHCTPUPYIOIIHE 3aBUCHMOCTb CHJIbI B3aUMOJEIHCTBHUSI KAaTYILIKH C TOKOM H
MarHuTa OT CHJIbl TOKa M HamnpaBlieHUs TOka B KaTyiuke. M3yudeHue nedcTBus
MarHUTHOTO IOJIS1 Ha MPOBOAHUK ¢ TOKOM. KoHCTpyHpoBaHue 1 u3yueHue padboTsl
anextpoasurarens. Msmepenue KIIJI anexTpoaBurarenbHoi ycTaHOBKU. OMBITHI
MO0 MCCIEAOBAHUIO SIBJIEHUS] JJIEKTPOMArHUTHOM HWHAYKLMHU. HCClEeOBaHUE
M3MEHEHUH 3HaueHHUsl U HamnpaBieHUs] MHIYKLMOHHOIO TOKa

Ousuyeckue sBJIEHUS B MPUPOJAE. DJJIEKTPUYECKHE sBIeHUs B armocdepe,

7.21 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMjH, Apeid MOoJCOB,
POJIb MArHUTHOTO TOJISL ISl )KU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHudeckue yCTpONCTBA: JJIEKTPOCKOMN, aMIlepMEeTp, BOJBTMETP, peOCTar,
CUETYMK  JJIGKTPUYECKOM  DHEPrud,  SJIEKTPOOCBETUTENbHbIE  MPUOODBI,

7.22 HarpeBaTelIbHbIE 3J1eKTPONnpPUOOPHI (MPUMEPHI), NEKTPUYECKUE MPEAOXPAHUTENH,
3JIEKTPOMArHUT, 3JIEKTPOABUraTeb MOCTOSIHHOIO TOKA, T€HEePaTOpP MOCTOSHHOIO
TOKa

9 KJIACC
Kon Kon
ITpoBepsiembie 3JIeMeHTbI COAePKAHUSA
pasgeJia | 3JeMeHTA
MEXAHWYECKHUE ABJIEHUA

8.1 MexaHuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcyéra

82 OTHOCHUTETPHOCTh MEXAaHUUYECKOTO JIBUXKEHHUSI

83 PaBHOMEpHOE NPSIMONIMHENHOE ABUXKEHUE

] 8.4 HepaBHoMepHOe npsimonuHeiiHoe aBuxeHue. CpeqHsis U MTHOBEHHAsi CKOPOCThb

Tesa MPU HEPABHOMEPHOM JBHXKEHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUXKEHUE

8.6 Ceobonnoe napenue. Onpitel ["anunes

8.7 PaBHOMepHOe nBMKEHHE MO OKpykHOocTU. [lepron W wacrora oOpalieHus.

JIuHeitHas U yrioBasi CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE
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8.8

Ilepsbiit 3akoH HeroTOHA

89 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akoH HproTOHA
8.11 [IpuHLMN cyneprno3uLuu CUl
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: cua TPEeHUs CKOJIb)XXEHHUS, CUJla TPEHUS NTOKOsI, Ipyrue BUbl TPEHUS
8.14 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTeHUs. Y CKOpeHHEe CBOOOIHOrO MaaeHHs
815 JBuxenue raHeT Bokpyr Connua. Ilepsast kocmuueckast ckopocts. HeBecomocTb
' U Meperpy3Ku
8.16 PaBHOBecue MaTepua bHOI TOUKU. AOCOIOTHO TBEPAOE TENO
8 17 PaBHOBecue TBEPAOro Tena € 3aKPEINIEHHON OCbKO BpalleHus. MOMEHT CHIIBL.
' LeHTp TspKECTH
8.18 Umnynsc Tena. MU3menenue umnynbsca. UMnynabc cuibl
8.19 3aKOH COXpaHeHUs UMITYJIbCa
8.20 PeaxTuBHOE ABUXKEHUE
8.21 MexaHuueckasi paboTa U MOLIHOCTb
8.22 Pabota cui TskecTH, ynpyroctH, TpeHusl. CBsizb 3HEPTUU U padOThI
8.23 [ToTeHuuanbHas 3Heprus Tena, NOJHATOrO Hall OBEPXHOCTHIO 3eMIIH
8.24 IToTeHUManbHasi SHEPTUS CKATON NPYKUHBI
8.25 Kunerundeckas sneprus. Teopema 0 KWUHETUUECKON SHEPIUU
8.26 3aKOH COXpaHEeHHs MEXaHUUECKOH 3Hepruu
[TpakTudeckue padboThI:
Onpenenenue cpenHel CKOPOCTU CKOJIbXKEHHUsI OPyCKa MIIM JBH)KEHUS 1IAPUKA IO
HaKJOHHOI mockocTtd. OrpeneneHne yCKOpPEeHHs Tejla NMPU pPaBHOYCKOPEHHOM
JBHUKEHHUHU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBH>KEHUH
0e3 HauaJbHOU CKOPOCTH.
[IpoBepka rumoTesbl: €CiIM NPU PAaBHOYCKOPEHHOM IBM)KEHHHM 0Oe3 HavajbHOMH
8.27 CKOPOCTHM MNYTH OTHOCATCSl KakK psii HEUETHBIX YMCEJ, TO COOTBETCTBYIOLIHUE
NPOMEXYTKH BPEMEHU OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJIBXKEHUsI OT CHJIbI HOPMAJbHOIO
nasnenusi. OmnpeneneHve koddduirieHTa TpeHus ckonbxeHus. OnpeneneHue
KECTKOCTU mpykuHbl. OmnpeneneHre paboTbl CHIIbI TPEHHUS NMPH PAaBHOMEPHOM
IBM)KEHUH TeJa M0 FOPU30HTAJIbHON moBepxHOCTH. OnpeneneHue padoThl CHUITbI
yOPYrocTH NMpHU NOABEME rpy3a C UCMOJb30BAHUEM HEMOABHXKHOIO U MOABHXKHOTO
6J10KOB
808 ®dusznueckue sBJIEHUS B NPUPOAE. MNPUIUBBI U OTJIUBBI, ABUXXEHUE IUIAHET
' ConHevyHOM cUCTEMBI, PEaKTUBHOE ABH)KEHUE )KUBbIX OPraHU3MOB
8 20 Texnudeckue yCTpPOWCTBA: CNMIOMETDP, AATYUKU MOJOXKEHMs, PACCTOSHUS H

YCKOPEHMUsI, PAKEThI
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MEXAHWYECKHWE KOJIEBAHHWA 1 BOJIHBI

9.1

KonebarenbHoe npiukeHue. OCHOBHbIE XapaKTEPUCTHKU KOJNEOAHWI: Mepuo,
4acTOTa, aMILIUTyaa

9.2

Marematuueckuili M NpPyXUHHBIA MaaTHUKU. lIpeBpamneHue sHepruu npu
KoJe0aTeNbHOM IBH)KEHUH

93

3atyxaromue konedaHusi. BoiHykneHHble konebanus. PesoHanc

94

MexaHnuueckue BoaHbl. (CBoiicTBa MexaHudeckux BOJH. [IpomonbHble U
nonepeyHble BOJHBL. J{MMHA BOJHBI U CKOPOCTb €€ pacnpOCTPaHEHHUS.
MexaHuveckue BOJHbI B TBEPAOM TeJe, CEHCMUUECKUE BOJIHbI

9.5

3Byk. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHHe 3ByKa

9.6

HHbpa3Byk U yiIbTpa3ByK

9.7

[IpakTuyeckue paboThI:

OnpeneneHue 4aCcTOThI U epHoAa KoeOaHUH MaTeMaTHYECKOrOo MasiTHUKA.
OnpeneneHue 4aCcTOThI U epHoAa KoyleOaHUH NPYy>KMHHOTO MasTHUKA
HccnenoBaHye 3aBUCMMOCTH Nleproza KoeOaHUH MOIBELIEHHOTO K HUTH IPy3a OT
IUIMHBL HUTH. MccrnenoBaHHe 3aBHCHMOCTH Mepuoja KoyieOaHUH NpY>KUHHOTO
MasiTHUKa OT Macchl rpy3a. IIpoBepka He3aBUCMMOCTH Nepuona KonedaHuil rpysa,
MOABEIIEHHOIO K HUTH, OT MAacChl Ipy3a M ECTKOCTH NPY>XUHBL HM3mepeHue
yCKOpeHUs: CBOOOHOrO MaieHus

9.8

@du3uyeckue SBJIEHUS B INPUPOAE.  BOCHPHUSTHE 3BYKOB  >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUECKHE BOJIHBI, LIyHAMHU, 3XO

9.9

TexHuueckue yCTpPOHCTBA: 3XOJIOT, MCIOJb30BAHUE VYIJIBTPAa3BYyka B OBITY U
TEXHUKE

10

DJIEKTPOMATHUTHOE T10JIE Y 3JIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNeKTPOMarHUTHOE noe. DNeKTPOMarHUTHbIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

10.2

IIxana 31€eKTPOMarHUTHBIX BOJIH

10.3

DnekrpoMarHuTHast npupona csera. CkopocTs cBeta. BonHOBbIE CBOICTBA CBETa

10.4

[IpakTuyeckue paboThI:
H3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILLBE MOOMJIBHOTO TeseoHa

10.5

®duznueckue SBJIEHUS B TNpUpOAe. OHOJOrHMYeckoe HeicTBUE BHUIUMOIO,
yJIbTPaUOJETOBOrO U PEHTTEHOBCKOIO M3JIyUeHHI

10.6

TexHUueckue yCTpOHCTBA: UCIOJIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH IJIs1 COTOBOM
CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBast monensb ceera. Mcrounuku ceera

11.2

IIpsiMonuHenHOE pacpoCTpaHEHUE CBETa

11.3

OTtpaxenue ceta. [1nockoe 3epkano. 3aKOH OTpakeHUs! CBETa

11.4

[Ipenomnenue ceera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHee OTpakeHue
CBETa
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11.5

JIunza. Xop nyyel B TMH3e

11.6

Onrtuueckas cucrema ¢oroannapara, MUKPOCKONA U TeJeCKomna

11.7

I'na3 kak onruyeckasi cucreMa. biM3opykocTh U 1abHO30PKOCTh

Paznoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA. CioKeHHE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus ceeta

11.9

[IpakTuyeckue paboThI:

HccnenoBaHue 3aBUCUMOCTH YTJla OTPaXKEHHsI CBETOBOI'O JIy4a OT yIja MajeHus.
H3yyeHue xapakTepuCTHK U300paXKeHHUs MpeaMeTa B IIOCKOM 3epKaie.
HccnenoBaHue 3aBUCUMOCTH yIJ1a MPEIOMIIEHHsI CBETOBOI'O Jlyya OT yrJja MafeHus
Ha IPaHuULe «BO3IYX — CTEKJIO.

[TonyueHue u3o0pakeHUii ¢ MOMOUIbIO COOUPAOILEH JIMH3bI.

Omnpenenerue GOKYCHOrO PaCCTOSIHUS U ONMTHYECKOH CHIIbI COOMPAIOLIEH JIMH3BI.
OmnbIThI MO Pa3I0KEHHIO OEJI0ro CBeTa B CIEKTP.

OmnbIThI IO BOCMPUSATHIO LIBETA MPEIMETOB MPH MX HAOMIOJEHUU Yepe3 LIBETOBbIE
bunbTpsI

11.10

®duznueckue sBieHuss B mnpupone: 3atmenus ConHua u JlyHbl, 1Bera Tedn,
ONTHYECKHUE sIBJIEHUs B atMocdepe (uBeT Heba, pedpakuus, paayra, MUpax)

11.11

TexHuueckue yCTpOWCTBA: OYKHM, MepuUckom, ¢oToanmnapar, ONTHYECKHE

12

CBETOBOJbI
KBAHTOBBGIE ABJIEHWA
12.1 OnsiTel Pesepdopna u nnanerapHas monens aromMa. Monesb atoma bopa
12.2 Hcnyckanue u nornouienue ceera atomoM. KBaHThl. JInHeuaTbie CieKTphl
12.3 PanuoaktiBHOCTB. Asb(da, 6eTa- U ramMma-u3nyyeHus
12.4 Crtpoenue atomHoro siapa. Hyknonnast Mmogens atoMHoro siapa. Mzoronsl
12.5 PanuoaktusHble npeBpatuenus. [lepuoa nonypacnana aTOMHbIX siep
12.6 SnepHble peakii. 3aKOHbI COXPAHEHHUs 3apsiI0OBOIO U MaCCOBOIO YUCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b Macchl U 3HEPTUU
12.8 Peakuuu cunresa u nenenus sinep. crounuku sHeprun CosHLA U 3BE3N
129 Anepnass sHepreruka. JleficTBMe pPaAMOAKTUBHBIX H3JIyYEHHIl Ha O KUBBIE
' OpraHU3MbI
[TpakTuyeckue paboThI:
HabnroneHue CriiomHbIX U IMHEHYAThIX CIIEKTPOB U3JTyYEHHUSI.
12.10 HccnenoBaHue TPEKOB: U3MEpPEHHE SHEPrMM YaCTHULIbI IO TOPMO3ZHOMY NyTH (IO
dororpadusm).
H3mepeHue paaiuoakTUBHOrO hoHa
duznueckue SBIEHUS B MPUPOAE. €CTECTBEHHBIH pPaaUOAKTUBHBIA (OH,
12.11 KOCMHUYECKHE JIy4d, pPaJAUOAKTUBHOE M3JIyd€HHE MNPUPOAHBIX MHUHEPAJIOB,
JNENCTBHE PAANOAKTUBHBIX U3Jy4YEHUI HA OpPraHU3M 4eJlOBeKa
1212 TexHudeckue yCTpOHCTBA: CHEKTPOCKON, WHAMBUAYAJIbHBIA AO3UMETp, Kamepa

BunbcoHa
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INPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OBPA30OBATEJIBHOMN IPOIT'PAMMBI OCHOBHOI'O

OBLIETO OBPA3OBAHUA

Kon
NMPOBEPSIEMOro
TpeOOBaHUS

IIpoBepsieMbie TPEGOBAHHUS K MPEIMETHBIM Pe3yJbTATaM 0A30BOr0 YPOBHS
OCBOEHHSI OCHOBHOIi 00pa30BATEJIbHOI NMPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponu GU3UKU B HayYHOW KapTHHE MHUPA; CHOPMHPOBAHHOCTb OA30BBIX
MPEACTaBIEHUI O 3aKOHOMEPHOH CBSI3U M MO3HABAEMOCTH SIBIEHHI MPUPOJIBI, O POJIH
sKcrepuMeHTa B (u3uke, 0 cucreMooOpasyromed ponu (GU3UKKM B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOrHH, 00 3BONIOLUH (PU3HMUECKUX 3HAHUH U UX
pOJNM B LIEJIOCTHOW €CTECTBEHHOHAyYHOW KapTHMHE MHpPA, O BKJane POCCHICKUX U
3apyOeXHBIX Y4EHBIX-PU3UKOB B pa3BUTHE HaykH, OOBSICHEHHE IPOLIECCOB
OKPY>KaroIlero MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHMs O BHJAaX MaTepuu (BELIECTBO W T10J€), O [IBIKEHMM Kak crocode
CYLIECTBOBAHUSI MaT€pPHH, 00 aTOMHO-MOJIEKYJIIPHOH TEOPUH CTPOEHHUS BELIECTBA, O
¢bu3n4eckoil  CylHOCTH  SIBIE€HHH  npupoabl  (MEXaHUYECKHUX,  TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX), YMEHHE pa3jMyaTb SIBJIEHHUS IO OMMCAHUIO HX
XapaKTePHBIX CBOMCTB U Ha OCHOBE OINbBITOB, IEMOHCTPUPYIOLIUX NaHHOE PU3nUecKoe
SIBJICHHE, YMEHHE pPAaCMO3HAaBaTh NPOSIBIEHHE H3YyYEHHbIX (U3UYECKUX SIBIEHHI B
OKpY>KarollleM MHUpE, BbIENsAs UX CYLECTBEHHbIE CBONCTBA (TPU3HAKU)

BnaneHue ocHOBaMH MNOHSTHUITHOTO anmnapara U CUMBOJIMYECKOIO s3bIKa (1)I/I3I/IKI/I H
UCIMOJIB30BAHUE UX OJI PELLIECHUS yqe6Hbe 3aga4, YMEHUEC XapaKTEPU30BATb CBOICTBa
TEJI, (bmnqecxne ABJIEHUA KW TNPOUECCHI, HCNOJIb3ysA q)yH,HaMeHTaJIbeIe H
SMIIMPHYECKUE 3aKOHBI

VYMeHue OnuchiBaTh U3YYE€HHbIE CBOWCTBA Tel U (U3UYECKHE SIBJIEHUS, HCIOJb3Ys
buzMYECKHUe BEJTMUUHBI

BnaneHue OCHOBAMM METOMOB HAyYHOrO MO3HAHUS C YYETOM COOJFOJEHHUS TPaBHUII
Oe3omacHoro Tpyna: HabmoaeHue GU3NYECKUX SBJICHUH:

YMEHHE CaMOCTOSTENLHO COOMpATh IKCIEPUMEHTAIbHYK) YCTAHOBKY W3 JaHHOIO
Habopa 0OOpyHOBaHUS MO WHCTPYKLMH, OMHCHIBATH XOI OMNbITA U 3aMUCHIBATH €ro
pe3ysbTaThl, GOPMYJIHPOBATEH BHIBOIBI,

NpOBEACHUE IIPAMBIX H KOCBECHHbIX H3MepeHHﬁ (1)I/I3I/I'{eCKI/IX BEJIMYUH. YMEHUE
MUIAHUPOBATb  M3MEPEHMs, CaMOCTOSITEJbHO  COOMpaTh  AKCIEPUMEHTAJbHYIO
YCTAHOBKY IO HWHCTPYKUHWHU, BBIHMUCIATH 3HAUEHUE BEJIHNYUHBI W aAHAJIU3HUPOBATH
NOJIyYEHHbIE PE3YyJIbTAThI C y4ETOM 3aIaHHON MOTPELIHOCTH PE3YJIbTATOB U3MEPEHUH,
NpOBEACHUE HECJIOKHBIX OSKCIIEPHUMEHTAJIbHBIX HCCHeHOBaHHﬁ; CaAMOCTOATEJIBHO
CO6I/IpaTb SKCNEPUMEHTAJIbHYIO YCTAHOBKY W INPOBOAWUTb HUCCIECAOBAHUE TI10
UHCTPYKUHWH, NPEACTABJIATE NOJYYEHHbBIC 3aBUCUMOCTHU (1)H3H'{6CKI/IX BE€JIMYHH B BUEC
Ta6.III/IL[ 151 I"pa(bI/IKOB, YYUTBIBATh NOIrpC€HIHOCTHU, ACJIATH BbIBOAbI IO PE3yJIbTaTaM
HCCIIeI0BAHUS

[ToHuMaHNe XapaKTEepPHbIX CBOMCTB (pU3MUECKHUX Mozenel (MarepuajbHas TOUKA,
aOCOIOTHO TBEPHOE TENO, MOJENN CTPOEHUs! ra3oB, JKHIKOCTEH M TBEPABIX Tel,
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IJIAHETapHas MOJeNb aTOMa, HYKJIOHHAsh MOJeJb aTOMHOro sApa) U YMEHHe
HNPUMEHSITD UX 111 00bsCHEHUS] (U3UYECKUX MPOLIECCOB

VYMeHue OOBSCHATH (U3MYECKHEe MPOLECcChl M CBOMCTBAa Ted, B TOM YHCIE U B
KOHTEKCTE€ CUTyalUMH NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJISITh NPUYUHHO-CJIEICTBEHHbIE CBSI3H M CTPOMTb OOBSCHEHHE C OMOpod Ha
M3y4YEeHHbIe CBOWCTBA (PU3NUECKUX SIBJIEHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJ€eIU

VYMeHue pemiath pacyéTHble 3anauu (Ha 6aze 2 — 3 ypaBHEHUI), UCMOJIb3Ysl 3aKOHBI U
(dbopMyibl, CBsI3bIBAKOLIME (PU3UYECKHE BEIUYUHBI, B YACTHOCTH, 3aMUCHIBATH KPATKOE
yCIIOBUE 33aJa4M, BBISIBJIATh HENOCTAIOIIUE NAHHbIEC, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXOAMMbIE AJI €€ pelleHMs], MCIMOJIb30BAaTh CIPABOYHbIE JaHHBIE, MPOBOIUTH
pacyérbl M OLIEHUBATh PEAJUCTUYHOCTb TMOJYYEHHOro 3HayeHus (UIMUECKOH
BEJIMYUHBI, YMEHUE OMPENeNATh Pa3MEePHOCTb (PU3UYECKOI BEJMUUHBL, MOJTYYEHHON
Npy pelIeHHH 3a0a4H

YmeHue XapaKTEPHU30BATb MPUHIHIIbI HeﬁCTBHﬂ TEXHHUYECKUX yCTpOﬁCTB, B TOM 4YHUCJIE
OBITOBBIX HpI/I60pOB, U TPOMBILIJICHHBIX TEXHOJOTMYECKUX MPOLECCOB IO HX
ONMUCAHUIO, UCTIOJIb3Yys 3HAHUS O CBOMCTBaxX (bmnqecxmx SIBJIEHUN U HCO6XOHI/IMbIe
¢bu3nueckue 3aKOHOMEPHOCTH

10

YMeHHne UCIoNIb30BaTh 3HAHUS O (1)I/I3I/I'{eCKI/IX SIBJICHUAX B HOBCCHHCBHOﬁ JKHU3HHU OJId
oOecrieyeHus: 0€30MacHOCTH MpH  OOpalleHMH ¢ ObITOBBIMM NpHOOpaMH U
TEXHUYECKHMMH yCTPOMCTBAMM, COXpPAHEHHs] 3[0pOBbsi M COOJIOAEHHS HOPM
9KOJIOrMYECKOro MOBENEHUs B OKPYXAKLIel cpele, MOHMMAaHHE HEOOXOAMMOCTH
NPUMEHEHUS]  AOCTIDKEHMH  (U3MKM M TEXHONOrMH A PaLMOHAIbHOIO
MPUPOIONOIb30BAHUS

11

OneIT noucka, npeoOpa3oBaHUS U TNPENCTaBJIEHHs WHPOpPMaUUU (HUIUIECKOTrO
COIEep KaHUSI C UCMOJIb30BaHHEM HH(GOPMALIMIOHHO-KOMMYHHMKATUBHBIX TE€XHOJOIHH;
YMEHHE OLIEHUBATh JOCTOBEPHOCTD MOJTy4YeHHOH HH(POPMALIMK HA OCHOBE UMEOLLIMXCS
3HAHUI U JONOJHUTENIbHBIX MCTOYHHKOB, YMEHHE HCIOJB30BATh NPU BBIMTOJHEHUU
yueOHBbIX 3aJaHuii HAy4YHO-MOMYJSIPHYIO JIUTEPATypy (GU3HUYECKOro COIEepKaHMs,
CIpaBOYHbBIE MaTepHalibl, pecypchl ceTH MHTepHeT, BnaneHue 0a30BbIMU HaBbIKAMHU
npeoOpazoBaHuss MHGOPMALMU W3 ONHOW 3HAKOBOH CHUCTEMbI B JPYIyI0, YMEHHE
co3laBaTh COOCTBEHHbIE MUCbMEHHbBIE H YCTHbIE COOOIIEHUSI HA OCHOBE HHpOpMaLUU
M3 HECKOJIbKMX UCTOYHHKOB
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HNEPEYEHDb 3JIEMEHTOB COJAEPXAHUS, IPOBEPAEMbBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexanuueckoe aBmkeHUe. MarepuanbHass Touyka. Cucrema orcuyéra. OTHOCHUTEIBHOCTh
' JBHOKEHMS
PaBHOMepHOE U HepaBHOMepHOe aBikeHue. CpenHsisi CKOpOCTh. DopMysia 11 BbIUUCIEHUS
1.2 cpenHel ckopoctu: v = S/t
PaBHOMeEpHOE NPSMOJMHEHHOE NBUXKEHHE. 3aBUCUMOCTb KOOPIAWHATHI Tejla OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO IBUXKEHHUS
13 | x(f)=x,+vt
['padukyu 3aBUCUMOCTH OT BPEMEHU JJIsl MPOEKIIMHU CKOPOCTH, MPOEKIUH NepEMELIEHHUS], Ty TH,
KOOPAWHATHI MPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBUXKEHUH
3aBUCUMOCTb KOOPAWHAThI T€ja OT BPEMEHU B Clyyae PaBHOYCKOPEHHOrO MPSIMOJHMHEIHOrO
JBUXKEHUSI:
2
Self) = Vo, v+ * 79
DopMyJibl 151 MPOEKLUU MepeMEelIeHUs], MPOEKIMU CKOPOCTU U MPOEKLUU YCKOPEHUsS MpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUXKEHUH:
2
) {
14 s, ()=vp, - t+a, - —,
v, ()=, +a, -t
a, (f)=canst,
UZXA - U!x2 zzaxsx
['paduky 3aBUCIMOCTH OT BPEMEHHU /ISl MPOEKLIUH YCKOPEHUSI, MPOEKIIUU CKOPOCTH, MPOEKIINU
nepeMenleHusl, KOOPAUHATHI IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM IBHUKEHUU
CBoOonHoe maneHue. PopMyiibl, OMUCBHIBAKOIIME CBOOOAHOE MaJeHHE Teja MO BEPTUKAIU
15 (mBI>KEHUE TeNla BHU3 UM BBEPX OTHOCUTENIbHO MOBEpXHOCTH 3emin). I'paduku 3aBUCUMOCTH
' OT BPEMEHH I MPOEKLUH YCKOPEHUs], MPOEKIIUH CKOPOCTH U KOOPAUHATHI MPU CBOOOAHOM
NaJeHUH TeJla O BePTHKAIU
CKopoCTb paBHOMEPHOTO JBUXKEHUSI TeJia 10 OKPYKHOCTH. HampasieHue CKOpoCTH.
®opmynia sl BBIYUCIIEHUsI CKOPOCTHU Yepe3 PaaiuyC OKPY>KHOCTU U NepUuon oOpalieHus:
16 U= 2nR
' T

IleHTpocTpemurenbHoe yckopeHue. HampasneHue LEHTPOCTPEMHUTENBHOIO YCKOPEHUS.
®dopmyia 151 BBIYUCIEHUS] YCKOPEHUSI:
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_ b
W R
®dopmyna, CBSI3bIBAIONIAS TEPUOJ] U YACTOTY OOpaLeHHS
v = L
T

Macca. [TnotHOCTE BemecTBa. PopMyia it BBIYUCIEHUS MIJIOTHOCTHU:

p= m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas BenuunHa. CloxeHue cun
1.9 Asnenue nunepuuu. Ilepseiii 3akoH HeroTOHA
Bropoii 3akon HetoTOHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHHUS Tesla U BEKTOpa CUIIbIL, JEHCTBYIOIIEH Ha Teo
B3aumopericteue ten. Tperuii 3axkon HetoToHa:
1.11 ~ ~
Fru=—Frs
Tpenue nokost u TpeHue ckonbxeHus. Popmyrna njs1 BbIYMCIEHUS MOAYJs CHJIbl TPEHHUs
KOJIbXKEHUS:
112 | CcKombxe
F_=u-N
p=—H
Hedopmanus Tena. Ynpyrue u Heynpyrue aedhopMauuu. 3aKoH ynpyroi nepopmauuu (3akoH
I'yka):
L1 |1y
F=k-Al
BcemupHoe TsiroreHue. 3akOH BCEMHUPHOI'O TSTOTEHUSI:
my - M,
F — G . “—_\"
I'T
1.14 | Cuna Tssxecty. YckopeHie cBOGOIHOrO MafeHus.
dopMynia 1151 BBIYMCIEHUs CUJIbI TSDKECTU BOIM3M noBepxHocTH 3emnu: F = mg.
JBmkenue mnnaHer Bokpyr Connua. Ilepsas kocmuueckas ckopoctb. HeecomocTs H
neperpy3ku
HMnysbce Tena — BeKTOpHas pU3nuecKasi BEIMUYMHA.
1.15 p=mo

HUmnynsc cucremel Tea. M3Menenue umnyibca. UMnyinbc cumbl

1.16

3akoH COXPAaHEHUS UMNTYJIbCA OJIA 3aMKHyTOI7I CHCTEMBI TEJIL.

p=nyl} im0, =const
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PeakTuBHOE NBUXKEHUE

1.17

MexaHuueckast pabota. @opmyJia ajsi BLIYUMCIEHHUS] paOOThI CHUJIBI
A=Fsooso
MexaHuueckass MOLIHOCTb:

N2
r

1.18

Kunernueckas u MNOTCHLUHMUAJIbHAA SHECPIHUsl. (DopMyna AJ1s1 BBIYHUCIIEHUA KUHETHUYECKOU OHEPIUH.

2

g, =M
2

Teopema o0 kuHeTHYeCKOM 3HEprun. PopMyia 11t BBIYUCIEHUS] OTEHLHMAIbHON SHEPTUH Tea,

MNOJHSATOrO

HaJ 3eMIEi:

E =meh
p S

1.19

MexaHuveckasi 3HEPIUs:
E=E,+E
3aKOH COXpaHeHHUs] MexaHu4eckoi s3Hepruu. Popmyra st 3aKOHa COX PaHEHUs] MEXaHUYEeCKOH

SHEPruu B OTCYTCTBUE CUJI TPeHUs: [» = const.
IIpeBpalieHue MEXaHUYECKON SGHEPTUU NPU HAJIUYUU CUJIbl TPEHMUS.

1.20

[IpocThie MexaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cunbl: M - Fl.
YcnoBue paBHOBECHs pblyara:

M +M, +...=0
1 2
[TonBuxHbII U HenoaBKHBINA On0ku. KITJ{ mpocThIx MexaHH3MOB,

"“jnmeaﬂzﬂ
T’] = —telnan

A—aarpaqmﬂ

1.21

JlaBneHue TBEPOOro TeNa.
®dopmyna 0l BBIYMCICHUS AaBJI€HUs] TBEPAOIO Tena:
)
P==-
Haenenue raza. AtmocepHoe naBieHue.
FI/I,HpOCTaTI/ILIeCKOG AABJICHUE BHYTPH KUOKOCTH.
(Dopmyna IJIst BBIMUCJICHUSA OaBJIC€HUA BHYTPH JKUAKOCTH!

p=pgh+p

1.22

3akoH [lackans. 'unpaBnuyeckuii npecc

1.23

3akoH Apxumena. @opmyna nis onpeneneHus BbITAJIKHMBAIOIIEH CHIIbI, TEUCTBYIOLIEH Ha TeJlo,
MOrPY>KEHHOE B XUIKOCTb WJIU ras.
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F—lﬁ =pgV

YcaoBue mnaBanus tena. IlnaBanue CYAOB U BO3AyXOIlJlaBAHUE

1.24

MexaHuyeckue KojeOaHusl. AMIUIMTyAa, TMepUoa M 4Yactota kosedaHuit. Dopmyna,
CBSI3BIBAIOLAS] YACTOTY U MEPUON KOjieOaHUH:

V:L
T

1.25

MaremaTHueCKUil M NPY>XUHHBI MasTHUKU. [IpeBpalneHue 3Heprud npu KonedareabHOM
JNBUKEHUU

1.26

3aryxaromue konedanusi. BeiHyxneHHble konedaHus. Pesonanc

1.27

MexaHuueckue BOJIHBI. HpOHOHbeIe U NONEPEYHbIE BOJIHBIL. ILHI/IHa BOJIHBI U CKOPOCTb
pacmpoCTpaHeHHs BOJIHBI:

A=v-T

1.28

3Byk. I'pomkocTh M BeicOoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHULE ABYX CpPen.
HHbpa3Byk U yabTpa3ByK

1.29

[Ipaxmuueckue pabomui

H3mepeHue cpenHeld IUIOTHOCTM BEILECTBA, ApPXMMENOBON CHIIbI, KECTKOCTH MPY>KUHBL,
K03 (ULMEeHTa TPEHUS CKOJIbXKEHHUS, padOThl CHJIBI TPEHUs, CUJIbl YIIPYrOCTH, CpenHei
CKOPOCTH JABIKEHHs OpyCKa MO HAKJIOHHOM MJIOCKOCTH; YCKOPEHHUsI Opycka MpH ABHIKEHHHU IO
HAKJIOHHOH MJIOCKOCTH; YaCTOThI U MepHoaa KoleOaHUi MaTeMaTHYECKOrOo MasiTHUKA;, YaCTOTI
M repuoaa kojeOaHWi NMPY)XKMHHOTO MasiTHUKA, MOMEHTa CHIIbI, IEHCTBYIOLIErO Ha pbIyar;
paboThI CHJIBI yIPYTOCTH MPHU NMOABEME IPy3a C MOMOILLBIO HEMOABHXKHOTO OJ10Ka;, paboThl CHITBI
YIPYrOCTH NMPH MOABEME IPy3a ¢ NOMOLIBI NOABHKHOIO OJIOKA.

HccnenoBaHue 3aBUCUMOCTH apXHUMENOBOH CHIIBI OT 00bEéMa MOrpYy>KEHHOH 4acTH Tejda U OT
TUIOTHOCTH >KMJKOCTH, HE3aBUCMMOCTH BBITAJIKUBAIOIIENH CHJIbI OT MacChl Tesa, CHUJIbl TPEHHUS
CKOJIb)XEHHSI OT CHJIbl HOPMAJbHOIO JaBJE€HUs M OT pOAa MOBEPXHOCTH, CHJIbI YIIPYTOCTH,
BO3HMKAIOILEH B MPYXHHE, OT CTeNneHu nedopMalMM MPYXKUHBI, YCKOPEHHUs: Opycka OT yria
HAKJIOHA HAaMpaBJISIOLIeH; neprozaa (4acToThl) KojJeOaHUil HUTSIHOTO MasiTHUKA OT JJIMHbI HUTH,
nepuona KkoyiebaHUH NPYKUHHOIO MAasiTHUKA OT MacChl Ipy3a M JKECTKOCTHU MPYXKHUHBIL,
MCCIIeTOBAHUE HE3aBHCHUMOCTH IepHoaa KoJeOaHUH HHUTSHOrO MasiTHHKa OT MacChl rpysa.
IIpoBepka ycoBusi paBHOBECHS pblyara

1.30

Qusuueckue asnenus 6 NPUpooe: IPUMEPbl IBUKEHUS C PA3JIUYHBIMH CKOPOCTSIMH B XKHBOH U
HEXXMBOH MpHUpone, AeHCTBUE CUJIbl TPEHHUs B NPUPOAE U TEXHUKE, MPUIMBBI U OTJIMBHI,
neuxeHue raHer COMHEUHON CUCTEMbI, pEaKTUBHOE JABM)KEHUE JKUBbIX OPraHU3MOB, pbluaru
B TeJle YeJIOBEKa, BIMSHME aTMOC(HEPHOro NaBJEHUS Ha JKMBOH OpPraHU3M, IJIaBaHHE pPbIO,
BOCIPHUSITHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, LlyHAMHU, 3X0

1.31

Texnuueckue ycmpoiicmeéa: CNUAOMETP, AATUUKH TMOJIOXKEHHS, PACCTOSIHUS U YCKOPEHWS,
JUHAMOMETD, MOAIIUITHUKY, PAKETHI, PblYar, MOJBMKHBIN U HEMOABUXKHBINA OJIOKU, HAKJIOHHAS
IIOCKOCTb, MPOCThIE MEXaHU3MBbI B ObITY, cCOOOIIAIOIIMECsS COCYbI, YCTPOHCTBO BOAONPOBO/A,
TUAPABIMYECKHI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
9XOJIOT, UCMONb30BAHHE YIIBTPA3BYKA B ObITY U TEXHUKE

TEIVIOBBIE ABJIEHWA
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OCHOBHbIE TOJOXKEHUS MOHeKyﬂﬂpHO-KHHeTH'{eCKOﬁ TEOpPUHU CTPOCHHUA BEIIECTBA. MOHC.HI/I

2.1 TBEPIOro, KUAKOrO M ra3000pa3HOro coctosiHuii BelecTBa. Kpucramiuueckue u amopgHbie
Tena
29 JBuxenue uactul BeuiecTBa. CBs3b CKOPOCTHM [BMXKEHHMS 4YacTHULl C TeMIepaTypoil.
' BbpoyHoBckoe nBuxeHue, n1uddysus
23 CmauuBaHue U KanWJISIPHBIE SIBJIEHUS
24 Tennosoe pacmMpeHue u cxaTue
2.5 TennoBoe paBHOBECHE
2.6 BHyTtpenHnsis sueprusi. Pabora u Teronepenaya kak crnocodbl H3MEHEHHs BHYTPEHHEH SHepruu
2.7 Bunel Tenonepenadu: TemIONpOBOAHOCTb, KOHBEKLUS, U3yUEHUE
Harpesanue u oxnaxnaenue ten. KoianuecTBo TennoTel. Y AenbHas TEMIOEMKOCTS!
28 O=cmlt,—#)
3aKOH COXpPaHEHHUs SHEPTUH B TEIUIOBBIX MpoLeccax. Y paBHEHHE TEIUIOBOro OanaHca:
29 Ql *Qz '
210 HUcnapenne u koHaeHcauus. M3MeHeHHe BHyTpEHHEHN 3HepruuM B MpoOLIECCE HCHApEHUs U
' KoHaeHcauuu. Kunenue sxunkocTy. Y nenbHas Tenjora napoodpasosanusi: L = O/m
2.11 BrnaxnocTe BO3ayxa
IInaBnenne u kpucramnusauusi. M3MmeHeHHe BHYTpeHHEH OJHEPrUM INpU IUIABJIEHUU U
5 1p | KPUCTANIM3ALMM. Y aenbHast TEMIOTA MJIABJIEHUS
e
m
2.13 | BHyTpeHHsIs1 3HEpPrUsl CropaHusi TOIUIMBA. Y AeJbHAs TEIIOTa CrOpaHust TOMNBa: ¢ = Q/m
2.14 | Ilpunuuns! pabote! Temnosbix apurareneit. KI1/1 teroBoro apurarens
[Ipaxmuueckue pabomui
H3Mepenue ynenbHONW TEIIOEMKOCTH METAJNIMYECKOrO LWIMHAPA, KOJMYECTBA TEIUIOTHI,
NOJY4YEHHOr0 BOJOI KOMHATHOH TeMnepaTypbl (UKCUPOBAHHON MaccChl, B KOTOPYIO OIYIIEH
215 HarpeTblil LUIUMHADP, KOJMYECTBA TEMJIOThl, OTAAHHONO HArpeTbiM LIMJIUHAPOM, HOCIHe
' ONyCKaHUsl €ro B BOAY KOMHATHOHW TEMIIEpaTypbl, OTHOCHUTENIBHOM BJIQXXHOCTH BO3AYXa,
yAeNbHON TEeMoThbl NiasieHus npaa. MccnenoBaHue M3MEHEHHs TemmepaTypbl BOAbI MPHU
Pa3JIMYHBIX YCJIOBUSX; SBJIEHHs TEIUIOOOMEHA MPU CMELIMBAHUU XOJIONHOH U ropsiuell BOIBI;
npoLecca ucrapeHus
Quzuueckue A61eHUA 6 NPUpode: TOBEPXHOCTHOE HATSDKEHHWE W KalWUISpHbIE SIBIEHUS B
2.16 | npupone, kpucTajuibl B ipupoae, usnyuenue CoyHua, 3aMep3aHue BOJOEMOB, MOPCKUE OPHU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera
Texnuueckue ycmpoicmea: Kanuuapbl, IPUMepbl UCMOIb30BaHUS KPUCTAJIOB, XUAKOCTHBIH
2.17 | TepMOMeTp, HATUYUK TEMIMEPATYPHI, TEPMOC, CHCTEMA OTOTUIEHUS JOMOB, THTPOMETPHI,
MICUXPOMETp, NapoBasi TypOMHa, IBUraTelb BHYTPEHHErO CrOPaHHs
3 JSJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpusauus Ten. [Ipa Buna 3JeKTpUYECKUX 3apsiioB
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3.2 BsaumoneiicTeue 3apspkeHHbIX Ten. 3akoH KynoHa
33 3aKOH COXpaHEHHsI JIEKTPHUUECKOro 3apsiaa
34 Onextpuueckoe mnose. Hanpsbxk€éHHocTh anektpuueckoro nois. IlpuHuun cyneprno3uuuu
' 3JIEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsaoB. JleMCTBUE 3JIEKTPUUECKOTO MOJSI Ha 3JIEKTPUYECKUE
' 3apsinbl. IIpoBOAHMKYN U AM3NIEKTPUKU
16 ITocTosiHHbBIN 31exkTpudeckuil Tok. JleficTBus anekTpuyeckoro Toka. Cuna Toka. Hanpsxenue.
' I=qt, U=A44q
37 DNEeKTPUUECKOE COMPOTUBIIEHHE. Y A€NIbHOE 3JEKTPUUECKOE CONPOTHBIIEHHE:
' R =pl'S
3.8 3axoH OMa ans yyacTka asekrpudeckoit uenu: [ = U/R
ITocnenosarenbHOE COeNMHEHHE TPOBOAHUKOB!
L =1 U=U,+U,. R=R +R,
3.9 ITapannensHOE COenMHEHNE NPOBOAHUKOB PABHOIO CONPOTUBIIEHUS:
[{:UE;I:II+12;R:§.
CwMmelnaHHble COEIMHEHUS IPOBOIHUKOB
3.10 | Pabora u MowmHOCTb 3aekTpuueckoro Toka. A = Ult, P = Ul
3akoH J>xoyns — Jlenua:
3.11 2
Q=I"-Rt
3.12 | OnbiT Dpcrena. MarHuTHoOe noJie NpsiMoro NPOBOJHUKA C TOKOM. JIMHMM MarHUTHON HHIYKLIUH
3.13 | MarnuTHOe noJie NOCTOSHHOIO MaruHurta. BzauMoneicTeie NOCTOSSHHBIX MATHUTOB
3.14 | deiicTBME MarHUTHOrO MOJIsI HA MPOBOAHUK C TOKOM
3.15 | OnbiTel @apanes. SABnenue snexTpomaruiuTHol uHaykuuu. Ilpasuno Jlenua
[Ipaxmuueckue pabomui
H3Mepenne 31eKTpUYecKOro COMPOTHUBJIEHHUS] PE3UCTOPA, MOLIHOCTH 3JIEKTPUYECKOrO TOKa,
pabOoThI IEKTPUUECKOrO TOKA.
HccnenoBaHne 3aBUCHUMOCTH CHMJIBI TOKA, BO3HHKAIOLIETO0 B NPOBOAHUKE (PE3UCTOPHI,
3.16 | nammo4ka), OT HaNpsKEHUs1 HA KOHLAX MPOBOAHMKA, 3aBUCUMOCTH CONPOTHUBJEHUS OT IJIUHBI
NPOBOJHUKA, MJIOILAAHN €r0 MONEPEUYHOro CEYeHHUs U YAEIbHOIO CONPOTUBIIEHUS.
IIpoBepka nmpaBuia s 3JEKTPUYECKOTO HANPSDKEHUs] MPU MOCIEA0BATEIbHOM COEIMHEHUU
NPOBOJAHUKOB, MpaBWia IJsl CHJbl 3JIEKTPUUECKOTO TOKAa MPHU MNapajijieNbHOM COEANHEHUHU
NPOBOAHUKOB (PE3UCTOPbI U JJAMITOUKA)
Qu3zuueckue a61eHUs 8 NPUPoOOe: INEKTPUIecK e IBIEHHUs B aTMOcdepe, 3NeKTPUUECTBO XKHUBBIX
3.17 | opraHM3MOB, MarHUTHOE ToJie 3eMIu, npeid MOMCOB, POIb MATHUTHOTO MOJIS IS )HU3HU Ha
3emuie, MOJIIPHOE CUSIHUE
318 Texnuueckue ycmpoiicmea: 31€KTPOCKON, aMIEepMeTp, BOJBTMETP, PpeocTaT, CYETUHK

3JIEKTPUYECKON 3HEPTUH, 3JIEKTPOOCBETUTENBHBIE npuoopHkI, HarpesaTelbHbIe
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3JeKTponpuOOpsl  (MpUMEpBI),  JJIEKTPUYECKUE  MPENOXPAHUTENH,  JJEKTPOMATHMT,
3JIEKTPOJABUIaTeIb NOCTOSIHHOIO TOKA, FTEHEPATOP MOCTOSIHHOTO TOKa

3.19 | DnextpomarHuTHble BOJHbI. [1kana 37eKTpOMarHUTHBIX BOJIH

3.20 | JIlyueBas monennb cBeta. IIpsiMonMHetHOE pacpOCTpaHEHHE CBETa

3.21 | 3akoH oTpaxeHus ceeta. [Inockoe 3epkano

3.22 | Ilpenomnenue ceera. 3aKOH NPEJOMIIEHHUS CBETA

3.23 Jucnepcus ceera

3.24 | Jlunza. Xon ny4eii B 1uH3e. @okycHoOe paccTosiHUe TUH3bL OnTudeckas cuna quHsbl D = 1/F

3.25 | I'na3 xak ontuueckas cuctema. Onruyeckue npuOopsbl
IIpakmuuecxue pabomui
H3smepeHue ontuueckod Cuibl cobuparolieil JUH3bI, (OKYCHOrO PacCTOSHUS coOMparouiei
JAUH3bl (MO CBOWCTBY paBEHCTBAa pa3MEpOB IMpeaMeTra M H300pa’keHHs, KOraa MpenmMeT

3.26 | pacnojoxeH B ABOHHOM (OKyCe), MOKa3aTest MPeIOMIIEHHs CTEKIIa.
HccnenoBaHue CBOKMCTBA H300pakeHUsl, MOJYYEHHOrO C MOMOINBIO COOMpArolIeil JUH3BI,
M3MEHEHHUs! (POKYCHOrO PACCTOSIHUS JBYX CJIOXKEHHBIX JIMH3, 3aBUCUMOCTH YIJIa MPeJOMJIEHHS
CBETOBOI'O Jly4a OT yIJla NaJieHHsl Ha FPaHULE «BO3AYX — CTEKJIO»

397 Qu3zuueckue asnenusn 6 npupoode: 3aTMenust Conxua u JIyHel, LIBETa TeJ, ONTUYECKHUE SIBIECHHUS B

' armocdepe (uBeT Heba, pedpakius, paayra, MUPaxK)
3.28 | Texnuueckue ycmpoiicmea: O4KH, epuckon, ¢GoToannapar, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHHWA

4.1 PanuoakTuBHOCTb. Anb(da-, Oera-, raMmma-u3aydyeHus. Peakiuu ansga-u Oera-pacnana

42 OnsiTel Pesepdopna no paccesHuro anbga-yactuu. IlnanerapHas Mmonenb atoma

43 Cocras atromHoro sinpa. M3oronel

4.4 Ilepuon nonaypacnana aTOMHBIX siAEP

4.5 S nepHble peakiy. 3aKOHbI COXPaHEHHUs 3apsI0BOrO U MaCCOBOIO YHCE
Qusuueckue A61eHUA 6 NPUPOOe. €CTECTBEHHBI PaTUOAKTUBHBIA (DOH, KOCMHYECKHE JY4YH,

4.6 pPanMOaKTUBHOE U3JyY€HHE NPUPOAHBIX MUHEPAJIOB, N€HCTBUE PATMOAKTUBHBIX U3JTy4eHUN Ha
OpraHH3M uejoBeka

47 Texnuueckue ycmpoiicmea: CNEKTPOCKOIN, WHIMBHUAYaJbHBbIH A03UMeETp, kamepa BuibcoHa,

AA€PHass SHEPreTUuKa
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YYEBHO-METOAWYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

1. ®usuka 7 knacc: 6a3oBbiii ypoBeHb: yueOHuk/ .M. Ilepriikun, A.U. UBanoB. — MockBa:
IIpocsewenue, 2023.
2. ®usuka 8 kiacc: 6a3oBblii ypoBenb: yueObHuk/ U.M. Ilepbiukun, A M. MBanoB. — Mocksa:

IIpocsewenue, 2024.
3. ®usuka 9 knacc: 6a3oBblii ypoBeHb: yueOHuk/ .M. Ilepbiukun, A .M. MBanoB. — Mocksa:
IIpocsewenue, 2025.

METOINYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA
7 kaace

1. Kupuxk JI.A. Meroauueckue Mmatepuanel. @usuka. 7xi. — M.: Unekca, 2021.
2. C6opHuk TecToBbIX 3anaHuil no pusuke. 7 knacc /Coct. H.K. Xannanos, T.A., Xannanosa. M.
BAKO, 2021.
3. A.E. Mapon, E.A. Mapon. [lunaktudeckue Matepuanbsl. @usmka. 7ki.; yueOHO-METOAMYECKOE
nocodue. — M.: JIpocda, 2020.
4. EI'. MockoBkuHa, B.A. Bonkos. C6opHuk 3anau no pusuke. 7-9 knaccsl. - M.: BAKO, 2017.
5. Kupuk JI.A. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJbHbIE paboTel. PI'OC. dusuka.
7xn. — M.: «HMnekca», 2019.
6. J1.3. I'ennenwreiin, JI.A. Kupuk, UM. I'enbrar 3anauu no ¢pusuke aast OCHOBHOM LIKOJIBI C
npumepamu pewenus. 7-9 knaccnl./ nox pen. B.A. Opnosa — M.: Mnekca, 2016.
7. J1.3. I'enpenureiin, JLA. Kupuk, U.M. I'enbdrar Pewenue kirodeBbx 3ana4 no Gusuke s
OCHOBHOH LIKOJIbI. 7-9 Kjaccel. — M.: Hnekca, 2016.
8. E.A. MapoH OnopHble KOHCIIEKThI 1 pa3HOYpOBHeBbIe 3anaHus. @usuka. 7 knacc. — CI16: 000
«Bukropus narocr, 2019.

METOANYECKHUE MATEPHAJIBI JIUISA YUUTEJIA
8 kaacce

1. Kupuxk JI.A. Meroanueckue Mmatepuansl. @usuka. 8xi. — M.: Unekca, 2014.
2. Hnsik H.C. Iloypounsle paspabotku no ¢usuke. 8 knacc. — M.: BAKO, 2017. - 272 ¢c. — (B
MOMOLIb HIKOJIbBHOMY YUYUTEJIIO).
3. COopHuK TecToBbIX 3ananuii no pusmke. 8 knacc /Coct. H.K. Xannanos, T.A., XannaHosa. M. :
BAKO, 2015.
4. A.E. Mapon, E.A. Mapon. /lunaktuyeckue matepuansl. @usuka. 8ki.: yueOHO-METOIUUECKOE
nocodue. — M.: Jlpocda, 2016.
5. Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl. PI'OC. Pusnka. 8
K1 — M.: «Mnekca», 2018.
6. EI'. MockoBkuHa, B.A. Bonkos. CoopHuk 3anau no ¢usuke. 7-9 knaccol. - M.: BAKO, 2017.
k) KoHTponbHO-u3mepuresnbubie MaTepuansl. @usuka: 8 knacc/Coct. H.U. 3opun. — M.: BAKO,
2017.
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7. J1.3. I'ennenwreiin, JLA. Kupuk, U.M. I'enbbrar 3anauyu no ¢pusvke s OCHOBHOM LIKOJbI C
npuMepamu peweHus. 7-9 knaccsl / nox pen. B.A. Opnosa — M.: Mnekca, 2016.

8. JL.O. I'enpenureiin, JILA. Kupuk, U.M. I'enbprar Pewenue kirodeBbIx 3amau no Gpusuke ajs
OCHOBHOH LIKOJIbI. 7-9 kjaccel. — M.: Hnekca, 2016.

9. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIe 3ananus. Pusuka. 8 knacc. — CI16: 000
«Bukropus nmrocy», 2016.

METOANYECKHUE MATEPHAJIBI 1JISA YUYUTEJIA
9 Kkaacc

1. Kupuxk JI.A. Meroauueckue Mmatepuansl. @usuka. 9xi. — M.: Unekca, 2014.
2. Kupuk JI.A. Pa3HOypOBHEBbIE CAMOCTOSITENbHbIE U KOHTPOJIbHBIE padoTel. PI'OC. Puszuka. 9
K1 — M.: «Mnekca», 2018.
3. EI'. MockoBkuHa, B.A. Bonkos. COopHuk 3anau no ¢pusuke. 7-9 knaccsl. - M.: BAKO, 2017.
4. COopHuk TecToBbIX 3ananuii no pusuke. 8 knacc /Coct. HK. Xannanos, T.A., Xannanosa. M.:
BAKO, 2016.
5. KontponbHo-u3mMepurenbHble MaTepuanbl. @usuka: 9 kiacc/Cocr. H.H. 3opun.— M.: BAKO,
2017.
6. A.E. Mapon, E.A. Mapon. lunakruueckue matepuansl. Pusuka. 9 ki1.: yueOHO-MeTOAHUYECKOe
nocobue.— M.: [Ipoda, 2017.
7. UM. I'enbdrat, N.YO. Henames, M. A. Iletpakosa M.A. KoHTposbHble paboTh! 10 pu3nke 11
OCHOBHOM 1K0JbI. 7-9 knaccel. — M.: UJIEKCA, 2016.
8. J1.O. I'enpenwreiin, JILA. Kupuk, .M. I'enbdrar 3anauu no ¢usuke st OCHOBHOH IIKOJBI C
npumepamu peweHus. 7-9 kyaccsl. / non peato B.A. Opiosa — M.: Mnekca, 2016.
9. J1.9. I'ennenwureiin, JI. A Kupuk, UM. I'enbdrar Pemenne knroueBbx 3aaay no GuMke Ajs
OCHOBHOH mIKOJIbI. 7-9 kjaccel. — M.: Hnekca, 2016.
10. E.A. MapoH OnopHble KOHCIEKTbl U pa3HOYpOBHeBble 3anaHus. Pusuka. 9 knacc. — CII6:
00O «Buxropus mmoc», 2016.

A PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
7 kjaace, 8 kiaace, 9 kJaace

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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OcHameHnue yueOHOro npouecca no ¢pusuke
y4e0HO-1a00pPATOPHBIM H KOMIIBIOTEPHBIM 000pYAOBaHHEM

Jns oOyyeHus y4daluxcs B COOTBETCTBHM C MPOrpaMMoi 0a30BOro M3ydeHus: GU3MKH
HeoOXOoIMMa peanu3alus IesiTeIbHOCTHOrO MOAX0Aa B 00YYeHUH, KOTOPBIH TpeOyeT MOCTOsIHHOM
onopbl mpouecca 00yueHus (GU3MKe Ha NEMOHCTPALMOHHBIA 3KCIEPUMEHT, JlabopaTopHbIe
paboThl U OMBITHI, BBIMOJHsIeMble yuaumucs. KaOuHer GuU3MKM rMMHA3UM OCHALIEH MOJHBIM
KOMILJIEKTOM JI€MOHCTPALHIOHHOTO U JaDOpaTOPHOro 060pyI0BaHHs B COOTBETCTBHH C MIEPEUHEM
yueOHOro 06opyaoBaHus no Gu3uke 1jist OCHOBHOM IIKOJIBL.

JleMOHCTpaLMOHHOE O00OpyNOBaHUE OOECHeUUBAET BO3MOXHOCTb HAOJIOJEHUS] BCEX
M3y4YaeMbIX sSIBJIEHHH, BKJIFOUEHHBIX B pa00uyro nporpamMmy no ¢pusmke. I1pu 3ToM ucnonp3yores
- KJIACCUYECKHE HM3MepHUTeNIbHble NMPHOOpPhl U COBPEMEHHbIE LIM(POBBIE CPENCTBa H3MEPEHHUs
(bU3UYECKUX BEJTHUHH.

Hcnosnb30BaHuEe TEMATHYECKUX KOMIUIEKTOB Ja0OpPaTOPHOro 00OpYIOBAHUS 110 MEXAHUKE
U MOJIEKYJISIpHON (U3MKe, SJIEKTPUUECTBY U onTHke, LudpoBoii naboparopuu no Gpusuke LeHTpa
«konpHbiii KBaHTOpHUYM» MO3BOJIIET OPraHU30BATH BBIMOJHEHHE IEMOHCTPALMOHHOIO U
(pOHTANBHOrO 3KCNIEPUMEHTA, 1TaOOPATOPHBIX M MPAKTUYECKUX PaboT, a TaAKKe CIOCOOCTBYET:
dbopMUPOBaHUIO O0LIEYy4eOHOr0 YMEHUs - NOA0HpaTh 0OOPYAOBaHUE B COOTBETCTBUU C LIENBIO
MPOBENEHHS CAMOCTOSITEIBHOTO UCCIIEIOBAHUS,
NPOBEECHUIO SKCIIEPUMEHTANIbHOI paboThI Ha JIFOOOM 3Tarne ypoka,
(bOpPMHPOBAHUIO UCCIIEOBATEIBCKUX YMEHHIA.

B npouecce popMupoBaHUs SKCIIEPUMEHTANIbHBIX YMEHUIH N0 (QU3MKE yYALIHIACS YIUTCS
NpPeACTaBIsATh HHGOPMALIUIO 00 UCCIeTOBAaHUH B UETHIPEX BUIAX:

B BepOaJbHOM: ONHUCHIBATh 3KCIEPHUMEHT, CO3[aBaTh CIOBECHYIO MOJAENIb 3KCIEPHUMEHTA,
(buKcUpOBaTh BHUMaHHE Ha U3MePsieMbIX (PU3MYECKUX BETMYMHAX, TEPMHUHOJIOTHH;

B TaOJIMYHOM: 3aMOJIHATh TaOJHLIbI JAHHBIX, JIEXKALIHUX B OCHOBE TOCTPOEHUs rpadMKOB (MPH 3TOM
y y4alliuxcsi BO3HMKAET NEPBUYHOE NPEACTaBIEHUE O MacluTadax BEJIUUYHH);

B rpaduyeckom: cTpouTh rpadukd Mo TaOJMYHBIM [OaHHBIM, YTO MO3BOJISET MEPEeHTH K
BBIZIBXKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MeXAy HU3NYECKUMU BeTUYMHAMHU (TIPH 3TOM
YUUTENb TOKA3bIBAET MPEUMYIUECTBO B BU3yaJlM3aLMH 3aBHCUMOCTEH MeEXIy BEIHMYHHAMM,
HarJSiAHOCTh U MHOTOMEPHOCTb);

B aHAJIUTUYECKOM (B BUIE MAaTEMATH4YECKUX YPaBHEHHI): MPUBOIUTb MATEMATHUECKOE ONHCAHHE
B3aUMOCBSI3H (PU3UYECKHUX BEJIMYHMH, MaTeMaTH4YeCKOe 0000IEHHE MOJYYEHHBIX Pe3yJIbTaTOB.

KomnuekT o6opyaoBanust puznueckoro kabMHeTa COCTOUT U3 CIAENYIOLINX MO3ULUI:
VuebHo-MeTonuueckass Jaureparypa no ¢usuke (y4eOHHMKH, 3aJauyHUKH, AUOAKTHUECKHE
MaTepUaJbl, CIPaBOYHAast IUTEPATypa).

TexHuueckue cpencrBa OOY4EHHS - MEPCOHANBHBIA KOMIBIOTEP C BbIXOOOM B HHTepHer,
MHTEPAKTHUBHAS MaHEeJ b, MOOWJIbHBIA KOMIBIOTEPHBIH KJacc.

KommnekT snexTpocHaOxeHus: kabuHera HU3MKHU.

[TpuGope!l 1JI1 AEMOHCTPALIMOHHBIX ONBITOB (MPUOOpPBI OOLIEro Ha3Ha4YeHMs, MPUOOPBI MO
MeXaHHMKe, MOJIEKYJSIPHOH (DU3MKE, JIEKTPUYECTBY, ONTHKE U KBAHTOBOW (pU3HUKE)
KomMmneroTepHast usmMepuTesbHasi CUCTEMa.
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10.
11.

[TpuGops! 11t GPOHTANBHBIX Ja0OPATOPHBIX pabOT U OMBITOB (HAOOpPbI OOOPYAOBaHUS MO BCEM
TeMaM Kypca pU3uKn).

bazoBasi (obs3arenbHast) yacTb M JAOMOJHHUTENbHOE obOopynoBaHue uLeHTpa «Touka pocrta»
«Ixonbubiii KBanTOpHy™M». bazoBas yacTe cocTouT M3 LUM(PPOBBIX NATYHMKOB M KOMILJIEKTOB
CONMYTCTBYIOLIMX  3JIEMEHTOB [UJIsl OMNBITOB MO MEXaHHKe, MOJEKYJspHOH (uU3MKe,
3JIEKTPOAMHAMUKE M onTuke. JlonojgHuTenbHOoe oOopynoBaHue (MPOGUIbHBIA KOMIUIEKT) -
uudposas nadboparopusi no Gusuke: OaUH OecpoBOAHON MynbTUAaTYUMK Releon Air «Pusuka-
5», nporpamMHoe oOecnieueHre Releon Lite u nByxkaHanbHas NPUCTaBKa - ocLULIorpagd.
[TpuOops! st NPAKTHKYMOB.

[TpunagnexxHoctd anst onbiToB.  (JlabopaTopHble NPUHAMJIEKHOCTH, MaTepHabl, MOCYa,
MHCTPYMEHTBI)

Mounenu.

[TeyatHbie nocoOust. (Tabnuupbl, pa3gaToyHbIe MaTEpUAbI).

TemaTHuyeckue KOMILIEKTbI JIA00paTOPHbIX NPpudopoB (7-9 kiacc)

Bechl ¢ rupsimu yueOHbIe 15
Junamometp yueOnblil Ha 4 H 15
XKenob naGopaTtopHblii C IIAPUKOM 15
JlenTta usmepurenpHas 15
HaGop rpy3oB no mexaHuke 15
HaGop Ten paBHOro o0bema 1 paBHOM MacChl 1

Prruar-nunerika 15
Tpubomerp nabopatopHbIit 15
Kanopumerp 15
Habop xajopumeTpu4eckux Te 15
MeHn3ypka ¢ NpUHAAJIEKHOCTAMHU 1 15
TepmomeTp nabopatopsbiii 0-100 °C 15
Amnepmerp nadopaTopHsliii 0-2 A 15
Bonbr™merp naboparopHsiii 0-6 B 15
Kurou naGopaTopHbiii 15
Komnac mkobHbIi 15
Marsur noyiocoBo¥ J1abopaTOPHbIii 15
MunnuammnepmeTp 1abopaTopHbIi 15
Habop pesucropos 15
PeocraT non3yHKOBbIi 15
DJIeKTpUYECKast JaMIia 15
3epkaio mjaockoe Ha Opycke 15
[InactuHa cTekasiHHAas (MpU3Ma) C KOCIMM yIiaMH 15
JInH3a 1BOSIKOBOTHYyTas 10
DKpaH co wenbo 15 10
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