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INOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE cpeaHero oOuiero oOpa3zoBaHHUs pa3pabOoTaHa Ha OCHOBE MOJOKEHUH U TpeOoBaHUM K
pe3ynbTaTaM OCBOSHHS OCHOBHOW 0Opa3oBaTesbHOM mporpammbl, npeactaBieHHbIXx B PI'OC COO, a Taxke c¢ yu€tom (denepanbHO padbouei
IporpaMMbl BOCIUTAHMS U KOHUEHIMH IpernojaBaHus yueOHoro npeamera «Pusnka» B oOpa3oBaTeNbHbIX opranmsanusx Poccuiickoit denepanuu,
pean3yonIMX OCHOBHbBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copepxanue nporpamMMmbl o (pU3uKe HampaBiieHO HAa (OpMHpPOBaAHUE €CTECTBEHHO-HAYYHON KapTHUHBI Mupa oOydarommuxcs 10—11 kmaccoB mpu
oOyueHunu ux (puszuke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-AEITeIbHOCTHOTO noaxoa. [IporpamMma o ¢pusuke coorBercTByeT TpedoBanusm GI'OC
COO K mIaHMpyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAlpeIMETHBIM pe3ysibTaTaM OOyueHHUs, a TaK)Ke YYUTHIBAET HEOOXOAMMOCTH pealu3aluu
MEXIPEAMETHBIX CBsi3el (DM3MKU C €CTeCTBEHHO-HAYYHBIMU y4eOHBIMU MpeaMeTaMu. B Hell onpenensioTcs OCHOBHBIE €N WM3Y4YeHHUS (PU3UKHU Ha
YpOBHE cpenHero oodiero oOpazoBaHus, IUIAHUPYEMbIE pPe3ylbTaThl OCBOCHHUS Kypca (M3MKH: JIMYHOCTHBIC, METallpelIMETHBbIe, MpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HKe BKIIOYAECT:

e IUTAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE MTPEIMETHBIC PE3yIbTaThl IO rojlaM O0yUYEHUS;

e cofiepkanue yuyeOHoro npeamera «Ou3ukay 1mo rogam 00y4eHusl.

Odu3rKa Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B KaueCTBE y4EOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B
cucteMy 3HaHuUM 00 okpyxkatouiem mupe. LlkonpHbIM Kypc (U3HKH — CHCTEMOOOPA3YIOUIMI ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJNIBKY (PM3MUECKHUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SIBICHUMN, U3y4aeMbIX XUMUEH, Ouonorueid, gpusndeckoi reorpadueid 1 acCTpOHOMHEH.
Hcnonp30BaHne U aKTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUI OMpeAeNseT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe dHEPreTHKH,
TPaAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYEHHUSI HOBBIX MaTepUAOB C 33JIaHHBIMH CBOMCTBaMHU U JIpyrux. V3ydueHue (pu3uKd BHOCUT OCHOBHOM BKJaJ] B
dbopMUpOBaHNUE €CTeCTBEHHO-HAYYHON KapTUHBI MHUpa oOydarommxcs, B (opMHpOBaHHME YMEHHI MPUMEHSTh HAy4YHBIA METOJ MO3HAHUS MPHU
BBIMIOJTHEHUH UMHU Y4EOHBIX HCCIIeIOBAaHUM.

B ocHoBy kypca Qu3uku Ui ypOBHS CpeiHEro oOIero oopa3oBaHus MOJO0XKEH Pl UAEH, KOTOPhle MOKHO pacCMaTpUBaTh KakK MPHUHIIUIIBI €TO0
IIOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHM KypcC SIBISETCS JOTUYECKH 3aBEpPIIEHHBIM, OH COICPKUT MaTepuan M3 BCEeX pa3fenoB (pu3mkw,
BKJIIOUAET KaK BOMPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ Hell MaTepuan Kypca (GU3UKKM 00beTUHEH BOKPYT Qu3ndeckux Teopuil. Bemymum B Kypce sBIsieTCs
dbopMUpOBaHUE IPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€PHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus mpeanoyaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO MOTEHIMana (PU3MYEeCKOH HAayKH, OCMBICIIEHUE CBS3U
pa3BUTHs (GU3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U YKOJIOTUYECKUMU MPOoOIeMaMHu.

Hoes npuxnaouoii nanpasnennocmu. Kypc ¢(u3Mku mnpeamnosnaraer 3HAKOMCTBO C IIMPOKHM KPYIOM TEXHMUYECKHMX M TEXHOJOTHUYECKUX
MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanu3yercs MOCPEACTBOM BBEICHUS DJIEMEHTOB COACPIKAHMSI, MOCBSAMIEHHBIX YKOJIOTHUYECKUM MPpoOieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHHUKH W TEXHOJIOTHH, a Takke OOCYKICHHs MpOoOJieM paIlMOHaIbHOTO MPUPOJONOIH30BAHUS U IKOJIOTHUECKON
0€30IMaCHOCTH.



CTep)KHEBBIMH DJICMEHTAMH Kypca (DH3HKH Ha YpOBHE CpeaHero oOIiiero oOpa3oBaHUs SBIAIOTCA (usmueckue Teopuu ((popMupoBaHme
NpPEACTaBICHUI O CTPYKTYpE MOCTPOEHHUS (DU3NYECKON TCOpHH, PO (yHAaMEHTAIbHBIX 3aKOHOB M MPHHIIUIIOB B COBPEMEHHBIX IMPEACTABICHHUIX O
OpUPOJIE, TPAaHKIIAX TPUMEHUMOCTH TEOPHA, I OMUCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUH M IIPOIIECCOB).

CHCTEMHO-IEATEILHOCTHBIN MOAX0A B Kypce (DM3MKH pealu3yeTcs MPEKIE BCEro 3a CUET OpPraHU3allM SKCIIEPUMEHTAIbLHOUW IeATEIbHOCTH
obyuaromuxcst. Jlus 0a30BOro ypoBHS Kypca (DH3HMKH — 3TO HCIONB30BAHHE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIIEPHMEHTOB U
71ab0paTOPHBIX paboT, KOTOpPBIE B IIporpaMMe 1o (Gpusnke 00beIUHEHBI B OOIINI CIIHUCOK YYEHHYECKHUX MPAKTUYECKHX padoT. BrigeacHre B yKa3aHHOM
nepevHe j1abopaTopHbIX pabOT, MPOBOAUMBIX JUISS KOHTPOJIS M OIEHKH, OCYIIECTBIISIECTCS y4aCTHHKAMH O00pa30BaTEIbLHOIO IpoIlecca HCXOAs H3
0COOEHHOCTEH IUTAHUPOBAHHMS M OCHAIIEeHWs KabuHera (usuku. [Ipu 3TOM obecreuuBacTCs OBJIaJCHHE OOYYAIOIIUMHUCS YMEHHUSMH IPOBOIUTH
KOCBEHHBIE U3MEPEHUS, HCCIIEI0BAHUS 3aBUCUMOCTEN (DPU3NUECKUX BEJIHYMH M TOCTAHOBKY OIBITOB ITO MPOBEPKE MPEII0KEHHBIX THIIOTES.

Bosbiioe BHUMaHUE YACSIETCS PEIICHUIO PACYETHBIX U KAYeCTBEHHBIX 3a1ad. [Ipu 3TOM it pacyETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aa4H C
SBHO 3aJIaHHOM (H3MUYECKOH MOJEJbIO, MO3BOJISIONINE MPHUMEHSITh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjeia Kypca, Tak U
UHTETPUPYS 3HAHUS W3 PasHbIX pas3aesnoB. J[Js KaueCTBEHHBIX 3a1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha OOBSICHEHHE MPOTEKAHUS (DU3UUCCKHX
SIBJICHUH U TPOIIECCOB B OKPYIKAIOIIEH KU3HH, TPEOYIOIIHe BhIOOpa GU3MUECKOM MOJIEIH IS CUTYAIMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu ®I'OC COO k MaTepualibHO-TEXHUYECKOMY OOECIICYCHHI0 Y4eOHOro mpoiiecca 0a30Bblii YpOBEHb Kypca
(Gu3MKKM HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl JODKCH U3y4aThCsl B YCJIOBUAX MPEAMETHOTO KaOHHeTa (PU3HNKH WK B YCIOBUSIX HHTETPUPOBAHHOTO
KaOWHeTa MPeMETOB €CTECTBCHHO-HAYYHOrO NUKJIa. B kabuHeTe (GU3UKH JT0KHO ObITh HEOOX0IUMOE JTA00paTOPHOE 000PYIOBAHKE IS BBITTOIHCHHUS
yKa3aHHBIX B IPOrpamMMe 10 GPHU3UKe YICHUYECKUX MPAKTHIECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JIeMOHCTpannoHHOe 000pyI0BaHKe (POPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHHHMAJILHOW JOCTATOYHOCTH M OOECIECYMBACT MOCTAHOBKY
NEPEYHCIICHHBIX B TPOrpaMMe MO (U3UKE KIFOYECBBIX JEMOHCTPAIUN I MCCIICOBAHUS W3YYaeMbIX SIBJICHUW W TPOIECCOB, AIMITMPUYCCKUX U
(byHIaMEHTALHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHEHUI.

JlaGopaTtopHoe 00OpyIOBaHUE JUIS YUYCHHYECKHX MPAKTHUECKUX PabOT (GopMUpyeTCsl B BUJIEC TEMaTHUYECKUX KOMILICKTOB M OOECIICUUBACTCS B
pacuére OJHOrO KOMIUIEKTa Ha JABYX OOydYaromuxcs. TeMaTHUeCKHEe KOMIUIEKTBI JIAOOPATOPHOTO OOOPYAOBaHHS JOJDKHBI OBITh MOCTPOCHBI Ha
KOMILJIEKCHOM HMCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHIE IIU(DPOBBIX JTAOOPATOPHHA.

OCHOBHBIMHU TICTISIMU U3YYCHUS (PU3UKU B 0OIIEM 00pa30BAHUU SBIISIFOTCS:

e OpMHpPOBAHUE WHTEpPECA U CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIBI, PAa3BUTHE UX HHTEIUIEKTYaIbHBIX U TBOPYCCKHUX

CIIOCOOHOCTEH;

e Pa3BHUTHE MPEJCTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS ¥ (POPMUPOBAHKE UCCIIETOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIIHM SIBIICHHSIM;

e (hOpMHUPOBAHUE HAYUHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3yueHHUs] OCHOB CTPOCHUSI MaTepPUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (OpMHpOBaHUE YMCHHI OOBSICHSTH SIBJICHUS C UCIOJIb30BAaHUEM (PM3UUCCKUX 3HAHUI U HAYYHBIX JIOKA3aTCIIbCTB;

e (OpMHUPOBAHHUE MPEICTABICHUI O POJIU (PU3UKH [T PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTrokeHHe STHX IIeJiel 00ecreunBacTCs PeUuICHHEeM CIIEAYIOIMIMX 3a/a4 B Mpollecce M3ydeHHs Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMUs:

e TIPUOOPETEHNE CHCTEMbI 3HAHUI 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (DU3HKY,

DIIEKTPOJAMHAMUKY, KBAHTOBYIO (DPM3UKY U 3JIEMEHTHI aCTPO(PHU3UKH;



e (hOpMUPOBAHHE YMEHUI MPUMEHSATHh TEOPETUUECKHE 3HAHUS ISl 00BCHEHUS! (U3NYECKUX SABJICHUIN B MPUPOJE U AJIA NPUHATUSA MPAKTHUECKUX
pELIeHUI B TOBCEAHEBHOM )KU3HU;
e OCBOEHHE CIIOCOO0B PEUICHUS Pa3IMYHbIX 3a/1a4 C ABHO 3aJJaHHON (PU3MUYECKOI MOEIbIo, 3a/1a, M0/IPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3/JTaHUE
buznyeckoil Moenu, aleKBaTHON YCIOBUSIM 3a/1a4H;
e IOHUMaHUE (PU3UUECKUX OCHOB U MPUHLUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO
cpeay;
e OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEICHUS (PU3NUECKUX SKCIIEPUMEHTOB, aHANIM3a U MHTEepIpeTalud HHpopMalmu,
orpeziesieHus: JOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJbTara;
e CO3/IaHUE YCIIOBH JIJIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKOH 1eATEeIbHOCTH.
Ha usyuenue ¢usuku (06a30BbIil ypoBeHb) Ha YpOBHE cpelnHero obuiero odpasoanusi oTBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).
[Ipennaraemslii B mporpamme o (Gpu3mKe rnepeueHs Jad0opaTOPHBIX U MPAKTUYECKUX PadoT SIBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENacT BHIOOD
POBECHUS 1ab0paTOPHBIX pabor u OTIBITOB c yaéToM WHIUBUIYAIbHBIX 0COOEHHOCTEMH oOyJaronuxcs.



COJEP XAHME OBYUYEHUA
10 KITACC

Pa3neua 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoae. Haydnsle MeTOAbI IO3HAHUS OKPYKAIOIIET0 Mupa. Poiib 3KkCriepuMeHTa U TEOPUM B IIPOLIECCE NTO3HAHUS
IPUPOJBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nMUECKUX ABICHUNA U mporieccoB. Hayunsie runores3sl. @u3nueckue 3aKOHbI U TEOPUH. | paHUIBI IPUMEHUMOCTH
¢u3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Poinb 1 MecTO Gpu3MKK B OPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTUYECKOH eI TEIbHOCTH JIO/ICH.

Jlemoncmpayuu

AmHanorosbie 1 UPPOBBIE U3IMEPUTEIBHBIEC IPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe BrkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHUs1. Cuctema otcuéra. TpaekTopusl.

[lepemenienue, ckopocTh (CpelHss CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOPEHHE MATEpPHAIbHON TOYKH, UX MPOEKIUH HA OCHU
cucteMbl koopAauHaT. CI0KeHUE MepeMEICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpPSIMOJIMHENHOE ABMkeHHE. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U
[epeMELECHUS] MaTepHUaIbHON TOYKU OT BPEMEHH.

CBoOoaHoe mageHue. Y cKkopeHrue CBOOOTHOTO TaICHHS.

KpuBonnHeliHOe nBHKEHHE. [[BH)KEHME MaTE€pUAJIbHOW TOYKHM IO OKPYKHOCTH C IOCTOSHHOM IO MOAYJII CKOPOCTBIO. YTIIOBas
CKOPOCTb, TUHEHHass ckopocTh. [lepuos u yactota oOpamenus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, LIEITHBIE M PEMEHHBIE ITEPEIAYN.

Jlemoncmpayuu

Mopenb cucTeMsl 0TCUETA, WILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKCHUS.

[Ipeo6pa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUs.

Hampasnenue ckopocTy Npu ABUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWICHHSI MEXAY NYTSAMH, NMPOHIEHHBIMH TEJIOM 3a IOCJIEN0BATEIbHBIE PAaBHBIC MPOMEXYTKH BPEMEHU INPH
PAaBHOYCKOPEHHOM JIBH’)KEHHH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxenus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.



Macca Ttena. Cuina. [lpuniun cynepno3uniuu cui. Bropoii 3akon Hertotona nist matepuaiibHOM Touku. TpeTtuit 3akoH HeloToHa aiis
MaTepUaIbHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (1mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpeHue. Cuia TpeHHs! CKOJbXEHUS M CHJIA TPEHUS
nokos1. Koaddumment tpennst. Cuia cONpoTUBICHUS NP IBUKESHUU TeJa B KHUJIKOCTH WU Ta3e.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBECHS TBEPIOTO TeENA.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cut.

CrnoxeHnue cui.

3aBHCHUMOCTB CHJIIBI YIIPYTOCTH OT JeOpMaInu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBecusI.

Yuenuueckuii sxkcnepumenm, n1abopamopmule pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM 00paslie, oT ux JedopMaluu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmnynee MaTepuanbHOW TOUYKM (Te€la), CUCTEMbl MaTepUalbHBIX TOYEK. VIMIynbc CHUIbl U W3MEHEHHE HMITyJbca Tejla. 3aKOH
COXpaHEHHUs UMIyJbca. PeakTUBHOE JBUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 H3MEHEHNUN KHHETHYECKON YHEPTHH.

[TorenumaneHas sHeprus. [loreHnumanbHas sHEprus ynpyro AeQopMUpOBaHHOM MpyxuHbl. [loTeHInanbHas sHEprust Tena BOIU3U
MTOBEPXHOCTU 3EMIIH.

[ToTeHunanbHbIe U HEMTOTEHLIMATbHBIE CUJIbl. CBI3b pabOThI HEMTOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM IHEPIUH CHUCTEMBI
TeN. 3aKOH COXpPAaHEHHS] MEXaHUYECKON IHEPTHH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHNE: BOJOMET, KONEP, MPYKUHHBINA MUCTOJET, ABM)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

[Tepexom mOTEHITMATBHOM SHEPTHH B KWUHETUYECKYIO U OOPATHO.



Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBs3U pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKON SHEPTUH Tejla Ha PUMepe PaCTHKEHHS PE3SUHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIEC TIOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOH TEOpPUHM M UX ONBITHOE oOocHOBaHWE. bpoyHoBckoe aBmxkenue. uddysus.
XapakTep IBMKCHUS U B3aMMOJACUCTBUS YACTHIl BellecTBa. MOJeNn CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA Ha OCHOBE 3THX MoJjeneit. Macca u pazmepsl mosekyn. Konuuectso BemiectBa. [loctossnnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcusi.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUUECKON TEOpUU UCAIbHOTO ra3a. AOCONIOTHAs TeMIeparypa
KaKk Mepa CpeIHEH KHHETHYECKOM HHEPrUH TEIUIOBOro JABMKEHUsA dacTul rasa. lllkama temnepatryp KenbBuHa. 1'a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlamproHa. M3omporecchl B HA€aTbHOM ra3e € IMOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'paduueckoe mpecTaBiIeHrEe U30MPOLIECCOB: N30TEPMa, H30X0pa, n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKA3bIBAIOIINE JUCKPETHOE CTPOSCHHUE BellecTBa, (PoTorpaduu MOJIEKYJI OPTaHUYECKUX COSTMHEHHN.

OmnbiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Mopaenb, HIUTFOCTPUPYIOIIAs TPUPOY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS M/1€aJIbHOTO ra3a, U30MpOIIECChI.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol

Omnpenenenre Macchl BO3lyXa B KJIAaCCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHI 00bEMa KOMHATHI, JaBJICHUS U TEMIEpaTyphl BO3/lyXa B
HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmonnHaMuyeckasi cucreMa. BHYTpeHHSsE PHEprusi TepMOJMHAMHYECKONM CHCTeMbl M CIocoObl e€ u3meHeHus. KommuecTBo
TEIUVIOTHl M paboTa. BHYTpeHHsIsI »HEprusi OJHOATOMHOIO HJEANbHOrO Ta3a. Bujisl Termsonepenay: TEIUIONPOBOAHOCTb, KOHBEKIIWS,
M3JIy4eHHE. Y IeTbHas TeIIIOEMKOCTh BelecTBa. Koau4ecTBO TEIIIOTHI ITPH TEIUIONEpeaaye.

[lonsitue 06 ammabatHoMm mpouecce. IlepBblif 3akoH TepmoauHamMuKu. IlpuMeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKU K
uzonpoueccam. ['paduyeckas uaTepnperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIeCCOB B MIPUPO/IE.

TennoBeie mMamuubl. [IpuHIUNBEl nelcTBUS TemaoBbIX MamuH. [IpeoOpa3oBanus sHepruu B TeIUIOBbIX MamuHax. Koagdunuent
noJyie3Horo JeiictBust TemoBod MamuHbl. [{ukn KapHo u ero kosdduuueHT mnosie3HOro AecTBHs. DKOJIOTMYECKHE MPOOJIeMbl
TEIJIOOHEPTETUKH.

TexHnueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: ABUTaTelb BHYTPEHHETO CrOpaHusl, OITOBOM XOJOIMIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPruu Teja MpH COBEPIIECHUH PAaOOTHI: BBUIET MPOOKM M3 OYTBUIKH IMOJ JEHCTBHEM CXKATOTO BO3IyXa,
HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALIUS).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemMiepaTypsl) Teja Ipu TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTeNsl BHYTPEHHETO CrOpaHusl, pEaKTHBHOT'O JIBUTATEII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenne n kumnenue. AOCOTIOTHAs M OTHOCUTENIbHAS BIAXKHOCTh BO3AyXa. HachleHHbIN map.
VY nenpHas TemoTa Napoodpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYPhI KUIIEHUS OT JIaBJICHUSI.

Teépmoe Teno. Kpucrammueckne m amopdHbIe Tena. AHU3OTPONHS CBOHCTB KpUCTALUIOB. JKuukue kpuctamwibl. COBpEeMCHHBIE
Matepuaisl. [lnaBienne u Kpuctaumsanus. Y aeabHas TeroTa miasieHus. Cyonmmmarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: THUTPOMETP U ICUXPOMETP, KaJOPUMETpP, TEXHOJIOIMH IOJIyYEHUs
COBPEMEHHBIX MaTEpUaOB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue 0THOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexkmpocmamuka

DnexTpu3anus Tel. DJeKTpuueckui 3apsi. JBa Bumga snekTpudeckux 3apsnoB. [IpoBOIHUKH, JUANEKTPUKH U MOIYIPOBOJHUKH.
3aKOH COXpaHEHHsI SJIEKTPUUYECKOTO 3apsiia.

B3anmopeiicteue 3apsaoB. 3akoH Kynona. ToweuHslli anexkTpuyeckuil  3apsn.  Onekrpuyeckoe rmone.  Hanpsok€HHOCTH
aneKTpruyeckoro noss. [IpuHIMNI cynepno3uiy 31eKTpUIecKuX nojieu. JIMHuM HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIs.

Pa6ora cuin anekrpocrarudeckoro mnois. Ilorenuuman. Paznocts noteHuuanos. [IpoBOAHUKN U TUAIEKTPUKU B DJIEKTPOCTATUYECKOM
nosie. J{uanexkTpuyeckas IpOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHneHcatop. DnekTpo€MKOCTh INIOCKOTO KOHIEHCAaTOopa. DHEPrus 3apssKeHHOT0 KOHIEHCaTopa.

TexHuueckue ycTpoiicTBa M MPaKTHYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETp, JIEKTpOCTATHYECKasl 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN PUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT AEHCTBUS AJIEKTPOMETPA.



B3anmoneiicTBre HAANEKTPU30OBAHHBIX TEJ.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE.

DnexTpocTaTUuecKas 3aluTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IUIACTHUH, PACCTOSHUSA MEXIYy HUMH M JHUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunsvix cpeoax

DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSHHBIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LEmu.

DNEeKTpUUECKOE CONPOTUBIIEHUE. Y IeJIbHOE CONPOTUBICHUE BelecTBa. [locnenoBarenbHoe, napamieabHOE, CMEIIAHHOE COEIMHEHUE
IIPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTPOABMKYIAs CUJia U BHYTPEHHEE COIMPOTHBIICHHME MCTOYHHUKA TOKa. 3akoH OMa Il TOJIHOW (3aMKHYTOM) SJIEKTPUUYECKON
uenu. KopoTkoe 3amMmbIKaHHE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAJNIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTbD.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI POBOJAUMOCTb MOJYNPOBOJHUKOB. CBolicTBa p—N-niepexoja. IlomynpoBogHuKoBbIe
puOOpHI.

DNeKTpUUECKUN TOK B pacTBOpPAX M pacijlaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHuueckue  ycTpolcTBa M NPAKTUYECKOE  TMPUMEHEHHE:  aMIIepMETp, BOJBTMETP, peocTaT, MCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTeNibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHMS, BAaKyyMHBIH IHOJ, TEPMHUCTOPBI U
(G OTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIN U0/, FaIbBaHHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHUSL.

3aBUCUMOCTD CONPOTUBIIEHUS [MINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIA/IM IOTIEPEYHOT0 CEUEHUs U MaTepHaia.

CMmenianHoe COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue >aeKTpoABrKyliell cuibl. KopoTkoe 3amblkaHHMe TrajabBaHMYECKOIO 3JEMEHTa M OIEHKAa BHYTPEHHETrO
COIPOTHBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol



H3y4yeHne cMEIaHHOTO COSIMHEHNUST PE3UCTOPOB.

I/I3MepeHHe BHGKTpOI[BI/DKYH_[eﬁ CHJIbI ICTOYHHUKA TOKA U €TI0 BHYTPCHHETO COIIPOTUBJICHUS.

Habmonenue amektposnusa.

MesknpeaMeTHbIe CBSI3H

H3yyenue kypca ¢usuku 06a30Boro ypoBHs B 10 Kiacce OCYIIECTBIISCTCS C y4ETOM COJACPIKATEIBHBIX MEKIPEJAMETHBIX CBS3CH C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XMMUH, Teorpaduul ¥ TEXHOJIOTHH.

Medicnpeomemmvle nonsmus, CBS3aHHBIE C H3YYCHHEM METOJOB HAyYHOrO IIO3HAHUWS: SIBICHUE, HAay4dyHbI (akT, TUIOTE3a,
¢du3nueckas BeIMYMHA, 3aKOH, TCOPHSI, HAOIOACHHE, SKCIIEPUMEHT, MOJICITMPOBAHIE, MOJICIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHCHMMU, JIMHCHHas QyHKuuWsA, mmapabosa, rumepobosia, ux rpaduKd U CBOKCTBA,
TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HX
MIPOCKIIUK HA OCH KOOP/IMHAT, CJIOXKECHHUE BEKTOPOB.

Buonoeus: mexanndeckoe JABMKEHHE B J)KUBOM Mpupoe, 1uddy3usi, 0CMOC, TeIII000MEH JKUBBIX OPraHU3MOB (BH/IbI TEILIONEPEIauH,
TEIUIOBOE PaBHOBECHUE), JICKTPHUCCKHUEC SIBJICHHS B )KHBOM MPUPOJIC.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJSpHAs Macca, TEIUIOBBIC CBOWMCTBA
TBEP/IBIX TEJI, KHUIKOCTEH U ra30B, AIEKTPHUCCKUE CBOMCTBA METAJLIIOB, DJICKTPOIMTHYECKAS JUCCOLIMAIHS, TaIbBaHHUKA.

Teoepagpus: BIaXHOCTH BO3/yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHKE IBHKCHUN C MCIIOJb30BAHHEM MEXAaHHU3MOB, YUET TPEHHUS B TEXHHUKE, IMOAMIMITHUKY, UCIIOIb30BaHHE
3aKOHA COXpPAaHEHHs MMITyJbca B TEXHHKE (pakeTa, BOXOMET M JIpYTHe), ABUraTelh BHYTPEHHEIO CropaHus, mapoBas TypOuHa, ObITOBOU
XOJOAUJIbHUK, KOHAUIUMOHCP, TCXHOJOIMH ITOJYUCHHSA COBPEMCHHLIX MATCPUAIIOB, B TOM YHCJIC HAHOMATCPpHAJIOB, 1 HAHOTCXHOJIOTUH,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMIICHHE OJJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, JJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATTbBAHUKA.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpenmera «Pu3nKka» Ha YpOBHE CpEeIHEro o0miero odpasoBaHus (0a30BBIM ypOBEHbB) JOHKHO 00ECIEUUTH
AOCTHXKCHUC CICAYIOMUX JTUIYHOCTHBIX, MCTAIIPECAMETHBIX U ITPCIMETHBIX O6p330BaTeJ'II)HI)IX PE3YIBTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE pPE3yabTaThl OCBOCHUS y4yeOHOro mnpeamera «Pu3WKay HAOMKHBI OTPaKaThb TOTOBHOCTh M CIHOCOOHOCTh OOYYaIONIHUXCS
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEW MO3UIMENH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIIN, MMO3UTUBHBIX BHYTPEHHUX
yOEXJICHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIeCTBa, pacHIMpeHUe S>KU3HEHHOTO ONbITa W OIBITa
NEATEIIbHOCTH B MPOLECCE PeaTnu3aliid OCHOBHBIX HAMPABIECHUA BOCIUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xaaHCcKoOro BOCHIMTAHUSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUITMH 00YUYaOIIEeT0oCs KaK aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHUICKOTO OOIIECTBA;

MPUHATHE TPAIUIMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUYECKUX U IEMOKPAaTUYECKUX IEHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PaXKIaHCKOI0 OOIIECTBA, YIaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHOM
OpraHM3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHHU C X (PYHKUIUSMHU U Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpakIaHCKOW UACHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYALMIO M PUHUMATh OCO3HAHHBIE PEUICHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,
B TOM YHCIJIE B J€SITEIbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOIO OYyAYILEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILIEr0 (U3UUECKON HAYKE;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K Pa3InYHbIM chepaM mpodecCHOHATBHON IeATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3MKOW M TEXHHWKOH, YMEHHE COBEpUIATH
OCO3HAHHBIN BBIOOp Oymymieit mpodeccuu n peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSHKEHUN BCEH KHU3HH;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUA:

C(POPMHPOBAHHOCTD IKOJIOTMUECKON KYIbTYPBI, OCO3HAHUE INI00AIBHOIO XapaKTepa HIKOJIOTHYECKUX MpobieM;

IUTAHUPOBAHKE U OCYLIECTBICHHE ACHCTBUI B OKPY’KAIOIIEH cpe/ie Ha OCHOBE 3HAHUS LIeJIeH yCTOMUUBOrO Pa3BUTHS 4EJIOBEYECTBA,;
paciiipeHue OIbITa AESITEIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHUE [IEHHOCTU Hay4YHOH JIeATE€IbHOCTH, TOTOBHOCTh B MPOIECCE N3YUEHUsI (PU3UKU OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO
NesITeIbHOCTh UHUBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

IMo3naBaTeibHBIE YHHBePCcAJbHbIE YueOHbIE 1eHCTBHS
Ba3oBble JJornuyeckue aeiicTBHA:
CaMOCTOATENbHO (hOPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIEIATH EH IeITeIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHHKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (PM3HUECKUX SBICHUSIX;
pa3pabaThIBaTh TUTAH pEIIeHUs TPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCSI MAaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATh PUCKHU TIOCIIECTBUN NEATEILHOCTH;
KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX PEATHHOTO, BAPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBNS,
pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOJIEM.



Ba3oBble uccienoBarebckue 1eiCTBHUS:
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU H METOJaMH (PU3NYECKON HAYKH;
BJIaJICTh HaBBIKAMH YUEOHO-HMCCIENOBATENBCKONH W MPOEKTHOW NEATETBHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METO/IOB pEeIIeHUs 3a/1a4 (PU3HUECKOro COAepKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METO/IOB ITO3HAHUS;
BJIAJICTh BUJIAMHU JCATEIHHOCTH IO MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALUH, MPEOOPa3OBaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX
Y4eOHBIX CUTYallUAX, B TOM YHUCJIE IIPU CO3/IaHUH YUEOHBIX IPOEKTOB B 00JIaCTH (PU3HKH;
BBISIBJISITH NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUIATh TUIOTE3Y €€ PELIEHUs, HaXOIUThb ApryMEHTHI s
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMN, 3a1aBaTh apaMETPbl U KPUTEPUU PELLICHUS;
aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE PEIICHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHMBAThb HX JOCTOBEPHOCTb, IPOrHO3HPOBATH
M3MEHEHUE B HOBBIX YCJIOBUSX;
CTaBUTH U (POPMYyITUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN NEATEILHOCTH, B TOM YHCIIE PU U3yYeHUN QU3UKH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;
YMETh IEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEEATEILHOCTH;
YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0acTel;
BBIIBUTaTh HOBBIE UJIEU, IIPEIaraTh OPUTHHAIbHbBIE MTOJXObl U PELICHMUS,;
CTaBUTb MPOOJIEMBI U 3a]auH, I0IYCKAIOIINE aIbTEPHATUBHBIEC PELLICHUSI.

Pa6ora ¢ undopmanmueii:
BJIAJICTh HABBIKAMHU TOJIy4eHUs WHPopManuu (PU3HYECKOTO CONEPKAaHHUS M3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH
MOMCK, aHaJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(OPMALUK pa3IMYHbIX BUAOB U (POPM IIPEJICTABICHHUS;
OLIEHHUBATh JJOCTOBEPHOCTH MH(POpPMAIINH;
HCIOJIb30BaTh CpEeACTBAa HH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMH B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX U
OpraHM3alMOHHBIX 337a4 C COOII0ACHUEM TPeOOBaHUM HPrOHOMUKHU, TEXHUKU 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MacHOCTH;
CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHMSI B Pa3IMUHBIX opMaTax ¢ y4€TOM Ha3HaYEHUS] MHPOPMAIH U LI€JIEBOM ayAUTOpUHU, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMMmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:
OCYIIECTBIIATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMDIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHL;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PE€HHUSI C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBHUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX ACHCTBHI € yU€TOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KI0T0 WieHa KOJIJIEKTUBA;
IIPUHUMATh L€ COBMECTHOM JIESATEIbHOCTH, OPTaHM30BBIBATh M KOOPIWHHPOBATH JEHCTBHUS MO €€ JTOCTHUIKEHUIO: COCTaBIATH IUIAH
NEeMCTBUIM, pacripeeNsiTh PO ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM paboTHI;
OILICHMBATh KAU€CTBO CBOETO BKJIAJa U KaXKJAOr0 yYaCTHUKA KOMaH/Ibl B OOIINIA pe3ybTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C MO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;
OCYIIECTBIISITh IMO3UTHBHOE CTPATETHYECKOE IOBEICHUE B PA3JIMYHBIX CUTYallUAX, MPOSBIATH TBOPYECTBO U BOOOpakeHHE, ObITh
MHUIUATUBHBIM.

PeryasiTuBHble YHHBepcAJIbHbIE Y4eOHbIE 1eiiCTBUS



Camoopranmusanus:
CaMOCTOSITENIFHO OCYIIECTBIISATh MMO3HABATEIbHYIO NEATEIbHOCTh B OONACTH ()M3MKM M ACTPOHOMHHM, BBISBIISATH MPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENILHO COCTaBJIATh IUIAH PEUICHUs PacyETHBIX M KAuyeCTBEHHBIX 3ajlay, IUIAH BBIMOJHEHHUS MPAKTUYECKOH paboThl ¢ yu&ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPETIOUTCHHIA,
JlaBaTh OLEHKY HOBBIM CUTYalUsIM;
pacupsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO SPYAUIUN B 007acTH (DU3MKH, TOCTOSHHO MOBBIINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IJMOLHOHAJIbHBIH HHTEJIEKT:
JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;
BJIJICTh HABBIKAMH MTO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA M MBICIUTEILHBIX IPOIECCOB, HX PE3YJIBTATOB H
OCHOBAaHUI;
MCTIOJIB30BATh MPUEMBI pe(IICKCHUH TSl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIMU3€E PE3ybTaTOB AEATEIbHOCTH;
MPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.
B mpouecce nocTukeHus JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS NMpOrpaMMbl MO (U3MKE A YPOBHS CpeIHEro oOuiero odopazoBaHus y
00y4aroIuXCcsl COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN UHTEIUIEKT, MTPeAoararoni copMupoBaHHOCTS:
CaMOCO3HaHUS, BKJIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE HIMOLMOHAIBHOE COCTOSIHUE, BHUJIETh HANpaBICHUS Pa3BUTHUSI COOCTBEHHOMN
SMOILIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpPETyJIMPOBaHMsI, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHWE MPUHMMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTH
a/1alITUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHKEHHUIO LEIH U YCHeXy, ONTUMU3M, HHULUATUBHOCTb, YMEHHE JIEHCTBOBATh
UCXOJS U3 CBOMX BO3MOKHOCTEH;
SMIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMAaTh SMOILMOHAIBHOE COCTOSIHUE JAPYrHX, YYUTHIBaTh €ro MPU OCYLIECTBICHUM OOIICHMS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKNBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTpaMBaTh OTHOIIECHUS C JIPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH MUHTEpEC U
paspeniaTh KOH()IUKTHI.

HNPEIMETHBIE PE3YJBbTATHBI

K xonmy oOyuenus B 10 kjacce mnpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH Y
00yJaronmxcsi yMEHHI:



JEMOHCTPHPOBATh Ha TPUMEpaxX poJib U MeCcTO (U3UKH B (HOPMUPOBAHUU COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOH ACSATEIBHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3yYEHHBIX (DU3UYECKHX MOJeNiei: MaTepualibHas TOYKa, WHEpIHalbHAs CHCTEMa OTCYETa,
a0CONIOTHO TBEPAOE TENIO, MICAIBHBIA Ta3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIH DICKTPUUECKUN 3apsi MpU
penieHny (GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (hu3nyecKue sBICHHUSA (TPOLECChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJEKYJSPHO-KHHETHYECKON
TEOpUHU CTPOEHUS BELIECTBA U JIEKTPOJUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JIBUKEHUE, CBOOOIHOE MaJIEeHUE Tell,
IBIKEHUE TI0 OKPY)KHOCTH, WHEpIUs, B3auMoJeicTBue Tel, 1uddysus, OpOyHOBCKOE IBM)KEHUE, CTPOSHHE JKUIKOCTEH M TBEPABIX TET,
n3MeHeHne 00bEMa Tell MpU HarpeBaHuU (OXJIAXKICHHUH), TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHCHCAIMS, IJIaBJICHUE, KPUCTAITU3aIMs,
KHUIIEHHE, BJIQXHOCTh BO3/lyXa, IOBBIIIEHUE JaBICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSA3b MEXIY MapameTpamu
COCTOSIHMS Ta3a B U30IIpoLieccaX, JIEKTpU3alLus Tell, B3aUMOACHCTBUE 3apsI0B;

OIMCBHIBATh MEXAaHUYECKOE TBM)KCHUE, UCTIONB3Ysl (PH3UUYECKHE BEITMUMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tella, Cuila, UMITYJIbC Tejla, KHHETUYecKasi SHEprusl, HOTEHIMAIbHAsl SHEPT U, MEXaHUYECKas padoTa, MEXaHUUEeCKask MOIIHOCTh; MTPU
OIHMCAaHWUU TPABWILHO TPAKTOBATh (PU3MYCCKUH CMBICI HCIIONB3YEMBIX BEIUYHH, WX OOO3HAYCHUS W CAWHHIIBI, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEIIMYUHY C APYTUMHU BEIIMUYNHAMU;

OINMCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHHS, WCHOJNB3ysd (PU3MUECKHE BEIMYMHBI: JABJICHUE Ta3a,
TEMIIEpATypa, CPEeIHAsS KMHETUYECKAsl PHEPIUsl XaOTHUECKOI0 ABM)KEHUS MOJIEKYJI, CPEIHEKBAApaTUUHAsl CKOPOCTh MOJIEKYJI, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, KOd(QQHUIMEHT IOJIE3HOTO NEHCTBUS TEIUIOBOTO JBHTATENs; TMPU OIMUCAHUU NPABUIBHO
TPaKTOBaTh (DPU3UYECKUN CMBICI HCIOJb3yeMbIX BEJIIMYMH, MX OOO03HAYEHUS W €IWHHUIIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLIUE ITAHHYIO
(bUBUYECKYIO BETUYHHY C JPYTUMHU BEIUYHHAM;

ONMCHIBATh HW3YYEHHBIE SJIEKTPUUYECKHE CBOWCTBA BEILIECTBA M AJIEKTPUUYECKUE SBICHUS (MPOLECCHI), UCIONb3yd (pU3nUYecKue
BEJIMYMHBIL: AJIEKTPUYECKUH 3apsiji, IJIEKTPUUYECKOE I0J€, HANpsHKEHHOCTh MOJIS, NMOTEHLHUal, pa3HOCTh IMOTEHLMAJIOB; MPU ONHCAHUU
MPaBUIILHO TPAKTOBATh (PM3UUECKUN CMBICI UCTIOIB3YEMbIX BEJIMYMH, UX 0003HAUEHUS W €IWHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO (U3UYECKYIO BETUYUHY C JPYTUMHU BETUIMHAMU;

aQHATM3UPOBATH (PU3UYECKUE MPOIIECCHI U SIBICHUS, UCTIONIB3YsI (PU3UUYECKUE 3aKOHBI U TIPUHITUIIBI: 3aKOH BCEMUPHOTO TsroteHus, I, |l
u |1l 3axonsl HptoTOHA, 3aKOH COXpaHEHUS MEXAaHUUECKOU YHEPTUH, 3aKOH COXPAHEHUS UMIYJbCa, MPUHIINI CYTIEPIO3UIIMUA CHJI, IIPUHIIUTL
paBHOINpPABUS HHEPLMATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHMSI BEILIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEN
KMHETUYECKOM HEPIUU TEIJIOBOTO JIBUYKEHHUS MOJIEKYI ¢ a0COIIOTHON TeMIepaTypoil, epBbIil 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHUE U
yCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TPHUHIUIBI JCUCTBUS MAIMH, MPUOOPOB M TEXHUUYECKUX YCTPOWMCTB; pa3nyaTh YCJIOBHS WX 0€30MacHOTO
WCIIOJIb30BaHUS B TIOBCETHEBHOM JKU3HH;

BBITIOJTHATh AKCIIEPUMEHTHI 0 HCCICIOBAHUIO (DU3UYECKUX SIBICHHH W TMPOIECCOB C MCIOJb30BAaHUEM TMPSMBIX W KOCBEHHBIX
U3MEepeHuil, Mpu 3ToM (QOopMyIHpPOBaTh MpodIEeMy/3aauy U THIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAIOKEHHOTO
000pyI0BaHUs, TIPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISTh MPSIMbIC M KOCBEHHBIC M3MEpPEHUs (U3UYECKUX BEITUYMH, TPH STOM BBHIOMPATH ONTHMAIBHBIA CIIOCOO M3MEPEHHS U
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMIA;



UCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BETMYMHAMH C UCIIOJIBb30BAaHUEM IPSIMBIX U3MEPEHUi, PU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJTYYEHHONW 3aBHCUMOCTH (PU3NUYECKUX BEIMYMH B BHUJE TAOJUIl U TPaHKOB, JeIaTh BBHIBOJBI 10
pe3ysbTaTaM UCCIIEIOBAHUS;

cobmrofaTh IpaBwia OE€30MaCHOrO TpyJda IpHU IPOBEACHUM HCCIEJOBAaHMM B paMKax Y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-
UCCIIEI0OBATEIBCKON U MPOCKTHOM JIESITEIBHOCTH C UCIIOIB30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB U J1a00OpaToOpHOTo 000pyI0BAHUS;

pemarh pacu€THbIC 33Ja4d C SBHO 33JaHHON (U3NYECKOH MOJENbI0, UCHONB3Yys (pU3HUECKUe 3aKOHBI W IMPUHIUIBI, HA OCHOBE
aHaJM3a yCJIOBUSA 33/1a4M BHIOMPATh (PU3NYECKYIO0 MOJIENb, BBIACTATh (PU3NUECKUE BETMUYUHBI U (OPMYIIbI, HEOOXOIUMBIE IS €€ pereHHs,
MPOBOJIUTH PAcUYEThl U OLIEHUBATH PEATbHOCTH MOJyYSHHOTO 3HaUeHHsI (PU3MUeCcKOr BEIIMYHHBI,

pemaTh KauyeCTBEHHBIC 3aJayd: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYXICHHH C OMOpPON HAa H3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

WCIOJB30BaTh TMPH PEIICHHH YYeOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOTUU JUISI TOWUCKA, CTPYKTYPHPOBAHHSA,
MHTEPIPETANU U MPEICTABICHUS YIeOHONH M HAYYHO-TIOMYJSPHON MH(OPMAIUH, MOIYYeHHONW W3 Pa3iIMYHBIX MCTOYHUKOB, KPUTHUECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO;

NPUBOANTH TPUMEPHl BKJIAJa POCCHICKHUX H 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IIPOIECCOB
OKPY’KaloIIero MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHUYECKUE 3HAHUS MO (M3MKE B MOBCEIHEBHON XHU3HU Uil oOecriedeHus: 0€301MacHOCTH IMpH OOpalleHuu ¢
npuOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JJISI COXPAaHEHHS 3/I0POBbS M COOIIOJICHHUS HOPM AKOJIOTHUECKOTO TTOBEICHUS B OKPYKaIOIIEeH
cpene;

paboTaTe B rpymIe ¢ BBHIIOJHEHWEM Pa3IMYHBIX COIMAIBHBIX POJIeH, IUTAHUPOBATh paboTy TPYNIBI, PAIlMOHATIBHO PACIPEACTIsITh
0053aHHOCTH ¥ TIAHUPOBATH ACATEIBHOCT B HECTAH/IAPTHBIX CHTYALIUAX, aJleKBATHO OLIEHUBATh BKJIA]] KQXKIOTO U3 YYaCTHUKOB TPYIIIIHI B
pelIeHne paccMaTpUBaeMoil MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBO yacoB

Ne DyekTpoHHbIe (LM (ppoBLIE) 00pa3oBaTeIbHbIE
HanmeHoBaHue pa3ieioB H TEM MPOrPaMMbI Kountpoabusie | IpakTuyeck
n/n Bcero pecypcsl
padoThI He padoThbl
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O IIO3HAHUA
1.1 ®du3nKa U METObI HAYYHOTO MO3HAHHS 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruxka 5 Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHCHHUS B MEXaHUKE 1 1 Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKON TCOPHH 9 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
A . D
3.3 *PEratibio COCTOSHIDL BUECTRA. TasOBRIc 5 bubmnorexa L{OK https://m.edsoo.ru/7f41bf72
HEePEXOIbI
Uroro no pazpeny 24
Paznen 4. 9JJIEKTPOIUHAMUKA
4.1 DJeKTpocTaTHKa 10 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
11 7 7 T
4.2 OCTOSHHBIH SHEKTPIACCKIT TOK, 10KH B 12 1 bubmunorexa L{OK https://m.edsoo.ru/7f41bf72
Pa3IMYHbIX cpeaax
HUroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68 3 3
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne KoanuecTBo 4acoB
JlaTta e)
Tema ypoka Konrtpo | Mpaxrn 3y JIEKTPOHHBIe LM pOBbIE
n/ Bcero | sbHbIE ueckme | o o0pa3oBaTe/ibHbIE PeCypPChI
In padoTel | padoThI
bu6 OK
1 ®duzuka — Hayka o npupoze. Hayunble METOAbI MO3HAHUS OKPYKAIOIIEro MUpa 1 movotexa I
https://m.edsoo.ru/ff0c32e2
5 Ponp 1 mecTo dusnku B GopMUPOBAHIY COBPEMEHHOW HAyYHOU KapTHHBI MHpPa, B L bubmmnoreka [HOK
MPAaKTHYECKON AEATSILHOCTH JIIOICH https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe aBrkeHre. OTHOCUTEIHHOCT, MEXaHUYECKOTO IBYKEHHUS. 1 bubmunorexa LIOK
[epemerienne, CKOPOCTh, YCKOPSHUE https://m.edsoo.ru/ff0c3508
buo6 OK
4 PaBHOMepHOe npsiMouHelHOe qBUKeHne. CTapTOBBINH KOHTPOJIb 1 momwotexa L
https://m.edsoo0.ru/ff0c3620
bu6 OK
5 PaBHOYCKOpEHHOE MPSMOIUHEHHOE ABUKCHHE 1 novotexa L
https://m.edsoo.ru/ff0c372e
bu6 OK
6 CBo0Oo1HOE TIazieHue. Y CKOpeHHe CBOOOIHOTO MaACHUS 1 uovotexa I
https://m.edsoo.ru/ff0c39cc
bub OK
7 KpuBonuneiinoe npuwxeHue. J[BIkeHe MAaTEpUATbHOU TOUKH 11O OKPYKHOCTH 1 momwotexa I
https://m.edsoo.ru/ffOc3ada
8 IIpunnun otHocutensHocTH I"anmunes. MHepunaneHele cucreMsl orcyeta. I1epBbrit bu6muotexa LIOK
3aKk0H HproToHa 1 https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunimn cyneprno3unmu cuil. Bropoit 3akon HeroToHa ayis L bubmuoreka [{OK
MaTepUaIbHON TOYKH https://m.edsoo.ru/ffOc3be8
buo6 OK
10 Tperuii 3akoH HproTOHA [171s1 MaTepuaibHbIX TOUEK 1 HbmoTeKa 11
https://m.edsoo.ru/ff0c3be8
buo6 OK
11 3akoH BceMupHoro tarorenus. Cuina tsoxectu. [lepBast kocMuueckast CKOpOCTh 1 uonuotexa Il
https://m.edsoo.ru/ff0c3d00
bu6mmoreka IJOK
12 C .3 I'yka. B
1118 YHPYTOCTH. SaKot & yia. Bee Tera 1 https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koadgduiment tpenus. Criia COMPOTUBICHUS IPU ABIKECHUH TejIa 1 bubmuoreka [IOK
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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B XKUJKOCTH HJIM I'a3€

https://m.edsoo.ru/ffOc3f76

1 [TocTynarensHOE U BpalaTeIbHOE IBIKEHIE a0COMIOTHO TBEPIOTO Tena. MOMEHT bubmoreka [JOK
cuiel. ITmedo cuimbl. Y CI0BUS paBHOBECHS TBEPIOTO TEa https://m.edsoo.ru/ff0c41a6
15 HNMnynsc MaTepruanbHOR TOUKU, CUCTEMBI MaTEPHUANIBHBIX TOYEK. IMIyIbC CUITBL bubmmoreka [HOK
3aKOH COXPaHCHUS UMITYJIbCA. PeakTMBHOE JIBHIKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabota 1 MomHOCTh cuibl. KuneTnueckas sHeprusi MaTepraabHOR TOUKH. Bu6mmoreka LIOK
Teopema 00 M3MCHEHUN KUHETHYECKOW DHEPTUU https://m.edsoo.ru/ff0c4502
17 [MorenumanbHas sHeprus. [loTeHManbHass 3HEPTHsl YIPYTo AeOpPMUPOBAHHON Bu6mmoreka [IOK
npyxutbl. [loTeHIIMATBHAS SHEPTHS TeJIa BOIM3H TIOBEPXHOCTH 3eMIIH https://m.edsoo.ru/ff0c461a
[loreHumanbHBIe M HENOTEHIMANbHBIE CUIIbL. CBA3b PabOTHl HEMTOTEHIIUATBHBIX
18 CHJI C U3MEHEHUEM MEXaHUYECKOH SHEPTUH CUCTEMBI TeJ. 3aKOH COXPaHEHHS bubamorexa LIOK
N https://m.edsoo.ru/ff0c478c
MEXaHHYECKOH PHEPTUH
19 Jlaboparophas pabota «lcciienqoBanue CBsi3U pabOThI CHIIBI C U3MEHEHUEM
MEXaHMYECKOH SHEPIHHU Tejla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO KIyTa
20 Kontponbhas pabora o Teme «KunemaTuka. J[nHamMuka. 3aKOHBI COXpAaHEHUS B Bu6mmoreka [IOK
MEXAHUKE) https://m.edsoo.ru/ff0c4b74
91 OCHOBHBIE NTOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKON TeoprH. bpoyHOBCKOE bu6imoreka [IOK
nswxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTtep ABWXKCHHUS M B3aUMOJICHCTBUS YacTUI] BerecTBa. MoJIenu CTpOCHHUs https://resh.edu.ru/subject/lesson/3
ra3oB, JXHAKOCTEH M TBEPBIX TEI 731/start/47858/
23 Macca monekyi. Konmuectso Bemectsa. [ToctosiaHas ABoranpo
24 TemnoBoe paBHOBecue. Temmnepatypa u eé uamepenue. [llkana Temmnepatyp https://resh.edu.ru/subject/lesson/5
Henbcus 898/start/15462/
N bubmuoreka [IOK
25 Wneanepneiii raz B MKT. OcnoBHOe ypaBHeHHEe MKT hitps://m.edsoo.ru/ffocafde
26 AOGcomoTHas TeMIiepaTypa Kak Mepa CpeJHe KHHETHIEeCKON SHEPTUH IBIKEHUS bu6mmotexa [IOK
MoJiekyn. YpaBHenue MenneneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3axor Jlansrora. [a308bie 3aKOHEL https://resh.edu.ru/subject/lesson/6
292/start/325554/
28 JlaGoparophast padota «/cciaenoBanue 3aBUCUMOCTH MEXKAY NapaMeTpamMu
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COCTOSIHHSA pa3pEKEHHOI'0 rasa

29 Wzonporuieccrl B naeaibHOM T'a3e U X rpadUuecKoe NpeIcTaBlIcHHE bubmoreta LIOK
https://m.edsoo.ru/ff0c570e
30| Kommecraa enons  paora. et nepras snostowtore eannor Buomioresa LIOK
rana https://m.edsoo.ru/ff0c5952
Bu6mmoreka LIOK
31 Buzer rennonepesiain https://m.edscl)lo.ru/ff0c5036
32 VnenvHas TevrmoéMKOCTL BelecTBa. KoanuecTBo TEMIOTHI P TEIUIONEpeaaye. bubamnoreka [HOK
AnmabaTHBIN mporiece https://m.edsoo.ru/ff0c5¢c36
33 [lepBblif 3aKOH TEPMOIUHAMUKY U €T0 IPUMEHEHUE K N30MPOLIECCaM BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs mporieccoB B mpupo/ie. BTopoii 3ak0H TepMOIMHAMUAKH BH6H.HOTeKa Lok
https://m.edsoo.ru/ff0c6230
35 ITpunnun aevicteus u KI1J] TemioBoit MmammHb ﬁﬁgﬁ?;;:iﬁ;iﬂﬁlﬁoc 600a
5| o wro
37 OKoorn4eckue npoodaeMbl TEMI0IHEPTETUKH
38 Oo6o06matommit ypok «MouekynspHas Gpusuka. OCHOBBI TEPMOIHMHAMUKIDY ]f?:tlsg:l;ll(r)rfi;z(lj)(.)rﬁ/ff% 6938
39 Kontposbnas padota o teme «MounekyisipHas ¢pusrka. OCHOBBI bu6imoreka [IOK
TEPMOANHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u kKoHAeHcaMA. McrapeHue u KuneHue BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0c63b6
41 AOGCOIOTHas U OTHOCHUTENBHAS BIAXKHOCTH BO3AyXa. HackimeHHsIi map Bubmiorexa LIOK
https://m.edsoo.ru/ff0c64d8
42 Teépnoe Teno. Kpucrammueckue u amopdubie Tena. AHU30TPOIHUS CBOICTB Bbub6immoreka [IOK
KpucTasuioB. XKuakue kpuctamibl. CoBpeMEHHbIE MaTePHAIIbI https://m.edso00.ru/ff0c65f0
43 [InaBnenue u KpuctawM3auus. Y AeiabHas TeIoTa riasieHus. CyoauManust Bbub6immoreka [IOK
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https://m.edsoo.ru/ff0c6708

44 YpaBHEeHHE TETUIOBOTO OajlaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tell. DINeKTPpUIeCKuit 3apsia. JIBa BUaa dIEKTPHICCKUX 3apsIIoB bubmiorexa LIOK
https://m.edsoo.ru/ffOc6bcc
46 [IpoBogHHKH, AUAIIEKTPUKH U MOTYIPOBOAHUKH. 3aKOH COXpaHEHUS Bu6mmoreka LIOK
ANEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 BsaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHslil aeKTpUuecKuid 3apsin bubmmorexca LIOK
https://m.edsoo.ru/ff0c6ced
48 Hanpsx€HHOCTB 31eKTpruiecKoro nojs. IIpuHuun cynepno3uiumuu JeKTPUIECKUX bubmmnoreka [HOK
nosieit. JIMHu| HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cuit anekrpocraTrueckoro moiis. Ilorenmuan. Pa3HocTs moTeHIMAIOB bubmmorexa LIOK
https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHMKH U TUDTIEKTPUKH B DIIEKTPOCTATHUYECKOM MoJie. JIuanekTpuueckast Bu6mmoreka [IOK
HPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Onexrpoémkocts. KoHnencarop BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD MIIOCKOTO KOHJIEHCATOpa. DHEPTUS 3apsHKEHHOTO KOHACH CATOpa bubamorexa LIOK
https://m.edsoo.ru/ff0c72c0
53 Jlabopatopnast pabota "M3mepeHue MeKTpoEMKOCTH KOH IeHCaTopa'
| e e T A
SIIEKTPONIPUOOPOB 753/start/48777/
55 DIIeKTPUIECKUN TOK, YCIOBHS €To cymiecTBoBaHus. [locTossHHEIM TOK. CHita ToKa.
Hanpsioxenue. Conpotusienue. 3akon OMa AJig ydacTKa Lenu
56 IlocnenoBarenbHOE, MapayielibHOE, CMEIIAHHOE COSIMHEHUE TTPOBOIHUKOB. bubmuoreka [IOK
JlaboparopHas pabota «/3yueHne cMEIaHHOTO COEAMHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOIITHOCTH AJIEKTpHIECKOro Toka. 3akoH J[xoyms-Jlenma ﬁ;gﬁjﬁ;iﬁiiﬂﬁmoa 838
58 3akoH OMa Ju1 OJTHOH (3aMKHYTOH) asekTprdeckoil nenu. Koportkoe Bbub6immoreka [IOK
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3aMbikanune. JlaboparopHas pabora «M3mepenne DJ]C UCTOUHHKA TOKA U €T0 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COMPOTHBICHHUS
59 DJeKTpoHHas TPOBOAUMOCTE TBEPIBIX METAIIIOB. 3aBUCUMOCTH COIPOTHBIICHHS 1 https://resh.edu.ru/subject/lesson/3
METaJUIOB OT TeMrepartypbl. CBEpXIpOBOIUMOCTh 775/start/107857/
60 OnexTpuyecKuil TOK B BakyyMme. CBOMCTBa 3JIEKTPOHHBIX ITy4KOB 1 hupe.iresh.ecu ruisubjectilessons
787/start/197482/
61 [onynpoBonHUKH, UX COOCTBEHHAS U MMPUMECHas MPOBOAMMOCTE. CBOHCTBa P—N- 1 Bu6mmoreka LIOK
nepexoza. [1oaynpoBoIHUKOBbBIE IPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DIEKTPUYECKUNA TOK B PACTBOPAX U PAaCIIaBax 3JIEKTPOJIUTOB. L bubamnoreka [HOK
DAEKTPOIUTHIECKAS TUCCOIMAIHS. DIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
63 DJIEKTpUYECKUN TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATEIBHBIN pa3ps. 1 bubmmnoreka [HOK
Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DJIEKTpUYECKUE MPUOOPHI M YCTPOUCTBA M UX MPAKTUIECKOE IIPUMEHEHHE. 1 bubanoreka [JOK
IpaBuia TeXHUKH 6€30MaCHOCTH. 0000MIaoNHil YPOK "DIeKTpoInHaMHKa" https://m.edsoo.ru/ff0c86fc
65 TecT B paMKax MPOMEXKYTOUHOW aTTeCTalluH 1 bubmmoreica LIOK
https://m.edsoo.ru/ff0c88be
66 Kontposbnas pabota no teme «nekrpoctatuka. [1ocToSHHBIN 31eKTprYecKuii L 1 bu6imoreka [IOK
TOK. TOKH B pa3iUuHbIX CPEIax» https://m.edsoo.ru/ff0c8a8a
67 PesepeHslii ypok. Konrponsnas padora no reme "DnekrpoarnHamuka' 1 bubmoreia LIOK
https://m.edsoo.ru/ff0c8c56
68 PesepeHslii ypok. Obobmatonuii ypok o temam 10 kinacca 1 ﬁgg:;;?;i;ﬁﬁﬁlﬁow f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Gmsuka, 10 xrace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mon penakmueit [lappentreBoit H.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Gusuka, 11 kmace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non penakiueii [lapdentreBoit H.A.,

AxknuonepHoe obiiectBo «M3naTenscTBo «lIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
®dusuka, 10 knacc/ Makumes I'.5., byxosue b.b., Corckuit H.H nox penakiueii [TapdentoeBoit H.A., AkimonepHoe

ob6mectBo "[IpocBemenue"”, [loypounsie pazpadotku mo pusuke 10-11 xmace, dpoda 2022, 'opiosa JI.A

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
http://www.fipi.ru/; http://www.ege.edu.ru/; http://www.ndce.edu.ru; https://resh.edu.ru/; https://lesson.edu.ru/






