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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma kypca «®usukm» 1 10 ximacca MBOVY «llnonoBas cpennss mkona umenn H.A.BoskoBa» cocraBieHa B

COOTBETCTBHH CO CICAYHOIIUMHA HOPMAaTUBHBIMH JOKYMCHTaAMMU:

v' ®epepanbHbli 3ak0H 0T 29.12.2012 1. Ne 273-®3 ( pen. Ot 31.07.2020r.) «O6 oOpazosanuu B Poccuiickoit Penepanum» (¢ U3M. U JOIL.,

v

BeTynui B cuity ¢ 01.09.2020)

®denepalibHbIIl TOCYJapCTBEHHBIN 00pa30BaTeIbHbI CTaHAAPT CpeaHero ooduiero odpasoBanus (YTBepkIEH NpuKazoM MuHHCTEpCTBa
obpasoBanus u Hayku Poccuiickoii @eneparuu ot 17 mast 2012 1. N 413) (pen.11.12.2020)

locynapcreennas nporpamma Poccmiickoii ®denepanuu «Paszputue oopazoBanus» (Y1eepxaeHa [loctanoBnenuem IlpaBurensctBa PO ot
26.12.2017 N 1642 (pen. ot 22.02.2021) «OO0 yTBepkIeHUU TOCyIapcTBeHHOW mporpammbl Poccuiickoit ®epepanuu «Pa3Butne
obpazoBanus» nara obpamienus: 10.03.2021)

CanlluH 2.4.3648-20 «CanutapHO-3IHIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alusM BOCIIUTAHUS U O0yUYeHUs, OTAbIXa U
03710poBJIeHUs AeTeil 1 Monoaexm» Ne28 ot 28.09.2020r.

VY4eOHbI mJIaH MYHMIMIAILHOTO OIOJDKETHOro ooOiieoOpa3oBarenbHOro yupexaenus «[lmomoBas cpenHsiss 1IKoJia HMEHU
H.A.BonkoBa»na 2024-2025 y4eOnbiii rox (mpuka3z Ne226 ot 29.08.2024 );

denepanbHas oOpa3zoBaTenbHas Mporpamma cpefHero obmero obpazoBanus (maiee - POII COO) pazpaboTaHa B COOTBETCTBHU C
[TopsiakoM pa3pa®OTKM W YTBEpXkKAEHUS (enepalbHbIX OCHOBHBIX O0IIE00pa3oBaTEeNbHBIX MPOrpaMM, YTBEPXKAECHHBIM MPUKA30M
MunuctepctBa npocsemienust Poccuiickoit @enepanuu ot 30 centsiOps 2022 r. Ne 874 (3apeructpupoBaH MUHUCTEPCTBOM FOCTHUIIMU
Poccwuiickoit ®eneparmu 2 HosiOpst 2022 r., peructpannonubiii Ne 70809).

Mertoanyeckie peKOMEHJAIMM IO CO3AaHHI0 M (YHKIMOHMPOBAHUIO JIETCKMX TexHomapkoB «KBaHtopuym» Ha 0asze
o011eo0pa3oBaTeNbHBIX OpraHu3aiyii (yTB. pacropsikeHrneM MuHHcTepcTBa ipocBerienus Poccuiickoit eneparuu ot 12.01.2021 Ne P-

4).



IIporpamma no ¢u3uke 6a30BOro ypoBHsl Ha ypOBHE CpeAHEro oouiero oopa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3zoBaTellbHOM mporpammsbl, npeactaBieHHbIX B @I'OC COO, a Taxke ¢ y4€toM denepaibHONH pabodeit
IporpaMMbl BOCIIMTaHHS M KOHIEMIUM NpenogaBaHus ydeOHoro mnpeamera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

CopneprxaHue nporpaMmsl 1o (pU3MKe HAIIPaBICHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHON KapTHHbI Mupa oOyuarommxcs 10-11 kmaccos
npu oOydyeHun uX (uznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOro mnoaxona. IIporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusim GI'OC COO K IUIaHUPYEMBIM JHMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yjbTaraM OOydYeHHs, a TaKKe YYUTHIBACT
HEOOXOMMOCTh peaTU3allii MEXKIIPEIMETHBIX CBA3ed (PU3UKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH NpeaMeTaMu. B Hel ompememnsroTcs
OCHOBHBI€ LI€JIM U3Y4YeHUs (PU3UKU Ha YPOBHE CPEJIHEr0 001Iero oopa3oBaHusl, INIAHUPYEMbIE PE3yJIbTaTbl OCBOCHUS Kypca (PU3HKH: TUYHOCTHBIE,
MeTarpeIMeTHbIE, IpeMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [IJIaHUpPYyEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (HU3HKU Ha 0a30BOM YPOBHE, B TOM YHCJIE IPEIMETHbBIE PE3YJIbTaThl IO TOJaM O0yUEeHHUS;

e cojepkanue yueoHoro npeamera «dusukay 1o rogam oOydeHHs.

dusnka Kak Hayka 0 Hanbojee OOIIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KauecTBe y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUN 00 okpyxkaromeM mupe. lIkonpHBI Kypc QU3MKM — CHCTEMOOOPA3yIOMIMNA AJi €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Onooruei, pusndeckoi reorpaduein u
acTpoHOoMueH. Mcnonb30BaHNEe M aKTUBHOE NPUMEHEHHE (PU3MUECKUX 3HAHUI ompejessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B
cdepe PHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJTY4YEHHUSI HOBBIX MAaT€pHaJOB C 33JaHHBIMHU CBOMCTBaMHU M Apyrux. Vzydenue ¢usuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHNE YMEHUN MPUMEHITh HAYyUHBIN
METO/I TO3HAHMSI IPU BBIMOJIHEHUN MU Y4eOHBIX UCCIIEIOBAaHUM.

B ocHOBy kypca ¢u3uKku 11 ypOBHS CpeHero o0Iero o0pa3oBaHus MOJO0KEH P HIeH, KOTOpble MOKHO paccMaTpUBaTh KakK MPUHLUIIBI
€ro MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypcC SBISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3fiesioB (PU3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (U3HKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HeH MaTepuasl Kypca (U3MKM OOBETUHEH BOKPYr (U3MuUecKuX Teopuil. Bemymmm B Kypce
aBIsieTcs (POPMUPOBAHHE NPECTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoesa eymanumapusayuu. E€ peanusanus npeanonaraeT UCIOJb30BaHUE T'YMaHUTApHOTO MOTeHIMala (U3MYECKON HAayKd, OCMBICIEHUE
CBSI3U Pa3BUTHUS (PU3UKU C PA3BUTHEM OOILECTBA, & TAKIKE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKMMHU IIPpoOIeMaMHu.



Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3uku mpeamnonaraet 3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHUYECKHUX U TEXHOJIOTUYECKHUX
IIPUJIOKEHUN N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEJCHMsI 3JEMEHTOB COJAEP)KAaHUs, IOCBSIIEHHBIX SKOJIOIMYECKHM IpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKICHHsI TPO0JIeM paliMOHAIILHOTO IPUPOIOIIOIb30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (pU3MKH Ha ypOBHE CpenHero oduiero oOpa3oBaHUS SIBISIOTCS (PHU3MUECKUE TeopuH ((pOopMHpOBaHUE
IPEJCTAaBICHUN O CTPYKTYpe MOCTPOEHUs PU3HMUECKON TEOPHH, PO (PYHIAMEHTAIBHBIX 3aKOHOB U IPUHLUIIOB B COBPEMEHHBIX MPEACTaBICHUAX
0 IPUPOJIE, TPaHHLIAX IPUMEHUMOCTH TEOPH, AJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).

CuCTeMHO-eSITeTbHOCTHBIN MOAX0/] B Kypce (QU3UKU Pean3yeTcs MPEkKAe BCETo 3a CUET OpraHU3aIlH SKCIIEPUMEHTAIBHOM 1A TeIbHOCTH
oOyuaromuxcs. st 6a30Boro ypoBHs Kypca (DM3HKH — 3TO HCIHOJIB30BAHWE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB H
na0opaTopHbIX padoT, KOTOpble B MporpaMme mno (u3MKe oObeAMHEHbl B OOIIMH CHMCOK YUYEHHMUYECKUX IMPAKTHYECKUX paboT. Beigenenue B
yKa3aHHOM IepeyHe JabopaTOpHbIX padOT, MPOBOJUMBIX Ul KOHTPOJIS U OLIEHKH, OCYLIECTBISIETCS Y4aCTHUKAaMH 00pa30BaTeIbHOIO Ipolecca
UCXOMs M3 0COOEHHOCTEH TUIAHMPOBAHWS W OCHAUIeHUs KaOuHera Qusuku. [Ipum 3ToM obOecrieuyuBaeTcs OBIAJCHHE OOYYAIOIUMUCS YMEHHSIMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIIEOBAHUS 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH W TIOCTAHOBKY OIBITOB MO MPOBEPKE NPEIIOKEHHBIX
TUIIOTE3.

Bosblioe BHUMaHME y/AeNsSIeTCsl PELICHUI0 pacuéTHBIX M KaueCTBEHHBIX 3afad. Ilpu 3ToM s pacy€THBIX 3ajjad MPUOPUTETOM SIBISIOTCS
3aJ]auu C SIBHO 3a/JaHHON (PU3UYECKOIN MOJIENBIO, TO3BOJISIONINE IPUMEHSTh N3yUeHHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjena Kypca,
TaK ¥ WHTETPUPYS 3HAHHUS W3 Pa3HBIX pa3fenioB. s KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIFOTCS 3alaHus Ha OOBSICHEHHE MPOTEKAHHS
¢u3nUecKux SIBIEHUM M NPOIECCOB B OKpyXarmolledl »Xu3Hu, TpeOyromue BbIOOpa (u3nuecko MoOJenu s CHUTyallud HPaKTHKO-
OPHEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoBanusamu @I'OC COO k MatepuaibHO-TEXHUUECKOMY 00ECIIEUeHHI0 YU4eOHOTro Tpoiiecca 6a30BbIi ypOBEHb Kypca
GU3MKM Ha YpOBHE CpemHEero oOmero oOpa3oBaHHS [OJDKEH H3ydaThCs B YCIOBHSAX IPEAMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOWMHETa MPEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kaOuHere (u3MKM NOMKHO OBITH HeoOXoaumoe jabopaTopHOe
000py/10BaHUE JUISI BBIMIOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (pr3MKe yUeHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPAllMOHHOE 000py10BaHHE.

JleMoHCTpalnoHHOe 00opyoBaHUE (opMUpYyEeTCS B COOTBETCTBUM C NPUHIMIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M OOECleYrBaeT
MOCTAHOBKY MEPEYHCICHHBIX B IMpOrpamMMme M0 (U3WKE KIFOYEBBIX JIEMOHCTPAIMA UIsl WCCICIOBAHUS W3YyYaeMbIX SIBICHHUH M TIPOIIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JIaGopatopHoe 060pyi0BaHME Ul YUEHHUECKUX MTPAKTUYECKHX PadoT (GOopMHUPYETCs B BUI€ TEMATUYECKUX KOMILJIEKTOB U 00ECTIeYMBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOyuarommxcs. TeMaTHueckue KOMIUIEKTHI Ja0OpaTOPHOro 000pyA0BaHMs JOKHBI OBITh MOCTPOEHBI HA



KOMIUIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IH(POBBIX MPUOOPOB, a TAaKKe KOMIBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJIE IH(POBHIX
nabopaTopuid.

OCHOBHBIMH IEIISIMH HN3YUYCHUA (1)I/I?>I/IKI/I B O6H.I€M O6pa30BaHI/II/I SABJIAKOTCA:

dbopMUpOBaHHE HHTEpeca W CTpeMJICHHs OO0y4arouMxcs K HAyYHOMY M3Y4YEHHUIO HPHUPOJIbI, pPa3BUTHE UX MHTEUIEKTYaJbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (OPMUPOBAHKE UCCIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yIbTaTa U3Y4YeHHs] OCHOB CTPOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
(dbopMupoBaHHE YMEHHI 00BACHATH SBICHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUM U HAyUHBIX JOKA3aTeNbCTB;

(hopMUpOBaHHE TIPEIICTABICHHUIA O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTKeHHe ITHX el oOecreunBaeTCs peleHueM CIeIYIONMX 3aa4d B Ipoliecce N3yueHns Kypca (U3MKH Ha YPOBHE CPETHEro 00IIero
o0Opa3zoBaHMS:

npuoOpeTeHne CUCTEMbI 3HaHMKM 00 OoOHMX (DU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIIOYAs MEXaHUKY, MOJEKYISAPHYIO
(bU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIIE€MEHTHI aCTPO(DU3UKY;

(dbopMUpOBaHHE YMEHHI MPUMEHSATh TEOPETHUECKHE 3HAHWS N7 OOBSCHEHHS (U3NYECKUX SIBICHUUW B MPUPOAE WU JUISl TPUHSATHUS
MPAKTUYECKUX PEIICHUI B OBCEAHEBHON KU3HU;

OCBOEHHE CITOCOOOB PELIECHUS Pa3IMUHBIX 33/1a4 C SBHO 33JaHHON (PU3MYECKON MOJENBIO, 3a/1a4, OIPa3yMEBAIOIINX CaMOCTOSATEIbHOE
co3anue (PU3MUECKON MOJIeNH, aIeKBaTHON yCIOBHUAM 3a7auu;

MOHUMaHWe (PU3NYECKUX OCHOB U TMPHUHIIMIIOB JIEHCTBUS TEXHHUUYECKUX YCTPOMCTB M TEXHOJOTMUYECKUX MPOIECCOB, UX BIUSHUS Ha
OKPYKAIOIIyIO CpELy;

OBJIQJICHME METOJIaMU CAaMOCTOSITEILHOTO TUJIAHUPOBAHHUS W TMPOBEACHHUS (DU3UYECKUX HKCIIEPUMEHTOB, aHalM3a M WHTEPIpPETalUU
nH(OpMAIINH, OTIPEACTICHUS TOCTOBEPHOCTH MOMyUYEHHOTO PE3yIbTaTa;

CO37IaHUE YCIOBUHN JUTsl pa3BUTHS YMEHUN MTPOCKTHO-UCCIIE0BATEIHCKOM, TBOPUECKON JACATEITHHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHB) HAa YPOBHE CpeAHEro od1iero oopasoBanus otBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca
B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIIO).

[Ipennaraemslif B mporpamMmMe no (usmuke nepedeHb Jab0paTOPHBIX U MPAKTUUYECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JEIaeT
BBIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM MHAWBUIYATbHBIX 0COOEHHOCTEH 00yUarOMMXCs.



COJAEP)KXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®du3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl IMO3HAHUA OKpPY’Karolero mupa. Poiap skcrnepuMeHTa M TEOpPUHM B IIpoliecce NO3HAHUSA
HIPUPOJBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (Gu3MUecKux sBIeHUN U mpoueccoB. Hayunble rumores3sl. du3nueckue 3aKOHbl U TEOPUU. I'paHHUIBI PUMEHUMOCTH
¢bu3nvecknx 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Ponb 1 MecTo (pu3uku B popMUPOBaHUN COBPEMEHHOM HAayUHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXAHUUECKOTO BMKeHUA. Cuctema otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHONW TOUKH, UX MPOEKIIMH Ha OCH CHUCTEMBI
koopauHaT. CrojkeHue nepeMelieHnii U CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNpsMOJMHENHHOe ABWXKeHHe. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS, MyTH M
IIEpEMEIEHUS MaTEpUAIBHON TOYKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuHueliHoe nBmxeHue. [[BrkeHrne MaTepUalIbHOW TOYKH 110 OKPYKHOCTH € OCTOSSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JTMHEeWHas ckopocTb. [lepuon u yacrora oOpamienus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHu4yeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHE: CITUAOMETD, ABM)KEHNE CHAPSAI0B, LIETTHbIE 1 PEMEHHBIE NTEpEIayn.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, MIUTIOCTPALs KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUIKEHUS.

[Ipeo6pa3oBanue ABUKEHHUM ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpOmEeHHOro MO YII0OM K TOPU30HTY M TOPU30HTAIBHO.

W3mepeHune yckopeHHsi CBOOOIHOTO MaJeHNUs.



HanpaBiieHue ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEJIbIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHMsSI MEXKIY IyTSAMH, NPONACHHBIMM TEJIOM 3a IIOCICNOBATEIIBHBIC PABHBIE IIPOMEXYTKH BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYAJIbHON CKOPOCTBHIO, PAaBHOM HYIIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

W3ydenune qBUKEHUS Teja, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. IlepBsoiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepmno3uiuu cui. Bropoit 3akon Herotona mnsa marepuanbHOW Touku. Tpertwil 3akoH HproroHa mmst
MaTEpUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna TsoxecTu. Ilepsas kocMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokost, ckoibxeHus:, kaueHus). Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHUs CKOJIBXKEHUS U CHJIa TPEHUsSI TOKOS.
Koadduunent tpenns. Cuiia conpoTUBICHUS IPU ABMKEHUU TeJla B )KUAKOCTH UIIH Trase.

[TocTynarenbHoe U BpallaTesIbHOE JBMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMalnu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U AJCHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenue nBmkeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIINUX B MPYKUHE U PE3HHOBOM 00pasIie, OT ux JedopMaliuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmmynbe MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHANIbHBIX TOYEK. MIMITyJIbC CHJIBI M U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXpaHEeHUS
UMITyJIbca. PeakTUBHOE IBHIKEHHE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUN KHHETHYECKOI SHEPTUH.

[TorenunansHas sHeprus. l[loTeHimanbHas sHeprus ymnpyro aehOpMUPOBAHHON MpyKuHBL. [loTeHIManbHas 3HEpPrus Tena BOIU3H
MTOBEPXHOCTU 3€MJIU.

[ToTeHnManbHbBIC U HEMTOTCHIHAIbHBIC CHIIBL. CBs3b PAa0OTHl HEMOTCHIIMAIBHBIX CHJI C U3MCHCHHEM MEXaHWYCCKOW YHEPTHUH CUCTEMBI TElL.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKkue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNPYTOTO Yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI ¢ U3BMEHEHHEM MEXaHUYEeCKOW SHEPTHH Tella Ha MPUMEPE PACTKEHHUS Pe3HHOBOTO JKIyTa.

Pazpnen 3. MoaekyasipHasi GU3HKa ¥ TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHbBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH M MX ONMBITHOE 00ocHOBaHUE. bpoyHoBckoe nmxkenue. Auddysus. Xapakrep
JBUKCHHSI U B3aMMOJCHCTBHS YaCTHIl BelleCTBA. MOJENN CTPOCHHs Ta3oB, KUIKOCTEH W TBEPIBIX Tel U OOBSICHEHHWE CBOWCTB BEIIECTBA Ha
OCHOBE ATUX Mojenel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [locrosHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETHYECKONH TEOpUH HJCAbHOTO Ta3a. AOCONIOTHAs TemIepaTypa Kak
Mepa CpedHEell KUHETHYECKON SHEpPruM TEIUIOBOro ABMXKEHUs uactull rasza. lllkama temnepatyp KenbBuHa. 'a30Bble 3aKOHBI. YpaBHEHUE



MenneneeBa—Knaneiipona. 3axkon [lampToHa. M3omporeccsl B HACaTbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ paduyeckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOIINE JUCKPETHOE CTPOSCHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHNnYeCKUX COSTUHEHHM.

OmnbiThl 10 U yY3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO IBH)KEHUS.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBJICHUS ra3a Ha CTEHKH COCya.

OnbITHl, MIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS MI€IBHOTO r'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty TapaMeTpaMU COCTOSTHUS pa3peKeHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctemMa. BHyTpeHHsIsI 3HEprusi TepMOJMHAMUYECKOH CHUCTEMBI U CIIOCOObI €€ u3MeHeHus. KomuuecTBo TeroTsl U
pabota. BHyTpeHHss1 SHEprusi 0JJHOATOMHOTO UAEATBbHOro ra3a. Buapl Temonepenauu: TEMIONPOBOJHOCTb, KOHBEKIMS, U3TydeHHE. Y IelbHas
TEII0EMKOCTH BeliecTBa. KolnyecTBo TEIIOTHI MU TeIIonepeiaye.

[Tonarue 06 agmabatHoM mpouecce. IlepBblif 3akoH TepMmoanHamuku. [IprMeHeHHe MepBOro 3akOHa TEPMOJUHAMUKH K H30IPOLECCAM.
I'paduueckas uuTeprperanus padboThl rasa.

BTtopoii 3akoH TepmoannamMuki. HeoObpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TennoBele MamuHbL. [IpuHIMIBL JeHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus sHEpruM B TEIUIOBBIX MamnHax. Koadduuuent nonesHoro
neiicTBus TerioBoi MamuHel. [Llukn KapHo u ero ko3¢ uimenTt noae3sHoro 1eHcTBrs. IKOIOTUYECKHe TPOOIeMbI TEIIOPHEPTeTHKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: IBUTATENIb BHYTPEHHETO CropaHus, ObITOBON XOJIOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpeHHEW HHEpruM Teia MpH COBEpUIEHHMHM pPaOOTHI: BBUIET MPOOKH U3 OYTBUIKM MOJ JEHCTBHEM CXATOro BO3AyXa,
HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

V3MeHeHne BHYTpEHHEH SHEpruH (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACIIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, ABUraTesNsl BHYTPEHHETO CTOPAHUs, pEaKTUBHOI'O IBUraTElIsl.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOM TeINIOEMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazoswvie nepexoont

[TapooOpazoBanue u kouaeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE W OTHOCHTENbHAs BJIAXXHOCTh BO3Ayxa. HacklleHHBIN map.
VY aenbHas TETUIOTa MapoodpazoBaHusi. 3aBUCUMOCTh TEMITEPATYPhI KATICHUS OT JABJICHUS.

Teépmoe teno. Kpucrannmmyeckue u amopdHbie Tena. AHU30TPOMHS CBOMCTB KpUCTALIOB. JKuakue kpuctaisl. COBpeMEHHbBIE MaTEpUaIIbL.
[1naBnenue u KpuctauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHudeckue yCTpoNCTBa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TMOJYYSHHS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmtoienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazpnen 4. DaekrpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnekTpr3anus Tes. DJIEKTpUYECKHil 3apsa. [[Ba BHa anekTpudecKkux 3apsnoB. I[IpoBOIHWKM, THUAJIEKTPUKH W MOJYIPOBOJHUKH. 3aKOH
COXPAHEHUs NIEKTPUUYECKOTO 3apsA/a.

BsaumonerictBue 3apsanoB. 3akoH Kynona. TodeuHblil aiieKTpudeckuil 3apsa. DnekTpuueckoe mnosie. Hampspk€HHOCTH AIIEKTPUYECKOTO
noJist. [IpuHIMI Cynepno3unyu 3NeKTpUUYECKUX noJiel. JINHUN HanpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pa6ora cun anekrpocrarnyeckoro mnoid. Ilorennuan. Paznocts notenuuanos. [IpoBOAHUKY U TUAIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.
JlnsnekTpudeckass IpOHULAEMOCTb.

OnexrpoéMmkocTs. KoHeHcaTop. DneKTpoEMKOCTh IUNIOCKOTO KOHIEHCATOpa. DHEPIrHs 3apsKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETpP, JJIEKTpOCTaTUYecKass 3allluTa, 3a3eMIJICHHE
AIEKTPONPUOOPOB, KOHJEHCATOP, KOMTUPOBATBHBIN aImapar, CTpyHHBIN MPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DneKTpocTaTUuecKas 3aluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS MEXAYy HUMU U JAUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toxku 6 paznuunvix cpeoax

DNeKTpUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHHUS dIeKTpuueckoro Toka. Mcrounuku toka. Cuia Toka. [locTosSHHBIN TOK.

Hanpspokenne. 3akon Oma U1 ygacTka LIETH.

DNEKTPUUYECKOE CONPOTUBIICHHE. Y IEIbHOE COINPOTHUBIIEHUE BellecTBa. [locnenoBaTenbHOE, MapauIebHOE, CMEIIAHHOE COEAMHEHHE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTh 3IEKTPUUECKOTO TOKa.

DNEeKTPOJABMKYIAs CHJIa U BHYTPEHHEE CONPOTHBIECHHE MCTOYHHMKA TOKA. 3akoH OMa A MOJHOM (3aMKHYTOH) 3JIEKTpUYECKON IIeTH.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBEHHass W TPUMECHas NPOBOJAMMOCTb MOIYNpoBOAHMKOB. CBoiicTBa p—N-mepexoxa. IlomynpoBoJHHKOBBIE
pUOOPBHI.

DNEKTPUUECKUH TOK B paCTBOPAX U pacIljlaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DneKkTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3pan. Monnus. [lna3ma.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: aMIlepMeTp, BOJBTMETpP, PeocTaT, UCTOUYHUKHU TOKa, 3JIEKTPOHArpeBaTelbHbIE
npuOOpBl,  BJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JHOJA, TEPMHUCTOPBl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1IN0/, ralbBaHUKA.

Jlemoncmpayuu



W3mepenue cuibl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTD COIPOTUBIIEHUS WJIMHAPUYECKUX ITPOBOJHUKOB OT JAJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUEHUS U MaTepHaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMmoe n3MepeHue 3MeKTpoABHKYLIeH cuiibl. KopoTkoe 3aMblkaHue raJlbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v MpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSAS NPOBOIUMOCTD JUOJIA.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne cMEeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYIIEN CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHEr0 COPOTHUBIICHMS.

Habmtonenue snexTpoinusa.

Me:xknpeameTrHble CBSI3U

Nzyuenue xypca pusuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBIAETCS ¢ YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C W3yYE€HHMEM METOJ0OB HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4yHBIH (akT, rUmotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOII0IeHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas (QyHKIus, napadoia, runepbosua, X rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPhl M MX MPOEKIMH HAa OCH KOOpJMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABM)KEHHE B KUBOM mpupone, nuddysus, ocMoc, TEMI000OMEH KHUBBIX OpPraHM3MOB (BHU[bI TeIUIONEpeaayu,
TEIJIOBOE PAaBHOBECHE), JIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX
TEJ, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJlbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABMXKEHUN C MCIOJIB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXPaHEHHUs MMITyJIbca B TEXHUKE (pakeTa, BOAOMET U JApPYyTrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHHA, OBITOBOM XOJIOAUIIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTMH MOJIYYEHHUS! COBPEMEHHBIX MAaTEpUAOB, B TOM 4YMCIE HAHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTMH, SJIEKTPOCTATHUYECKAs
3alIUTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NMPHUHTEP, 3JIEKTpOHArpeBaTelIbHble MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHMKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IO ®U3ZUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yuebHoro npeaMera «Pu3nka» Ha ypoBHE cpeHero oouiero oopazobanus (0a30BbIii YPOBEHB) TOHKHO 00ECIICUUTh TOCTUKECHUE
CJIEIYIOIIMX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA yueOHOro mpenmera «®Du3WKa» JOJIDKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATBCS C(OPMUPOBAHHON BHYTPEHHEH NO3MWIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHEHTAIlMH, MO3UTHBHBIX BHYTPEHHUX
yOCKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITA U ONBITA JISATSIHHOCTH B
MPOLIECCE pealn3alui OCHOBHBIX HAIPABIECHUN BOCIIUTATEIbHOM IE€ITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3HUIIMHM 00YYaIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIIECTRA;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIbHOCTh B HHTEPECAX IPaXKTAaHCKOTO O0IEeCTBa, yUaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM
OpraHu3aluy;

YMEHHE B3aUMOJCHCTBOBATH C COIIMAIbHBIMA MHCTUTYTAaMHU B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIHbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIICHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUHUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH,
B TOM YHCJIE B IESITEINBHOCTU YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOIIIEHUE K MUPY, BKJIFOYAsl SCTETUKY Hay4YHOTO TBOPYECTBA, IPUCYIIEro (PU3HMUECKON HayKe;

5) Tpy10BOT0 BOCIIMTAHUS



HWHTEPEC K pa3IuYHbIM cepam mpodheCcCHOHATBEHOU JIEATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3MKOW W TEXHUKOW, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oyay1ieii mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO B 00JIACTH (DU3HMKH HA MPOTSKCHUU BCCH KHU3HH,

6) 9KO0JIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOodIIeM;

TUTAHUPOBAHHUE U OCYIICCTBIICHUE ICHCTBUN B OKPYKAIOIICH CpeJie HA OCHOBE 3HAHMS IeJIeH YCTOMYHUBOTO Pa3BUTHSI YEIIOBEUCCTBA,

pacuIpeHue OIbITa JeSITeIbHOCTH YKOJIOTHYECKOM HANIPABICHHOCTH Ha OCHOBE UMEIOIIMXCSI 3HAHUH 110 (PH3HKE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOpMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUSCKON HAYKU;

OCO3HaHWE IICHHOCTH HAYyYHOU JeSTEIIbHOCTH, TOTOBHOCTh B MIPOIIECCE M3yUeHUs! (PU3HKH OCYIIECTBISITh MPOCKTHYIO U UCCIICIOBATEIILCKYIO
JESTEeIbHOCTh WHIAUBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBePcaAJIbHbIE YUeOHbIe AeliCTBUSA
Ba3zoBble Jioruyeckue aeiicTBusA:
CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEAEIATD LENN AEITEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SBJICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] TPOOIeMbI C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBEI B JESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENISIM, OLICHUBATh PUCKU MOCIEACTBUN JEATEIBHOCTH;
KOOPAMHUPOBATH U BBITOIHATH pabOTy B YCIOBHSX pPeaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3zoBble uccienoBarebckme 1eiCTBUS:
BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HayKH;
BJIaJIeTh HaBBIKAMU Y4EOHO-HCCIEIOBATENbCKONM W IMPOEKTHOW JEATENbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peUIeHHs 331a4 GU3NUECKOT0 COAEePHKaHUs, IPUMEHEHHUIO PAa3IMYHBIX METO/I0B TTO3HAHMUS,
BJIa/IETh BUJAMU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpPEeTaluy, NMPeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IUYHbBIX
yUeOHBIX CUTYyallUsX, B TOM YHCIIE IIPU CO3JJaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (PUBHKH;



BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBSA3M M aKTyaJM3WPOBaTh 3aJady, BBIABUTATh TUIOTE3y €€ PELIeHHS, HAXOJUTb apryMEHTBI JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 3a1aBaTh TapaMETPhl M KPUTCPUU PEILICHHS;

aHAJIM3UPOBATh MOIYYCHHBIEC B XO/I€ PELICHUS 3a/1a4i Pe3yIbTaThl, KPUTUYECKH OIIEHUBAThH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHCHHE
B HOBBIX yCJIOBUSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCJIE IPU U3yUYeHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETh NIEPEHOCHUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh JKU3HEIESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 Pa3HBIX MIPEAMETHBIX 00JIacTeid;

BBIJIBUTATh HOBBIEC UJICH, IPEJIaraTh OPUTHHAIBHBIE MTOIXOAbI H PEIICHHS;

CTaBUTH MPOOJIEMBI U 33a4H, JOITyCKAIOIINE aJIbTEPHATUBHBIC PEUICHUS.

Pab6ora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMH IOJYYEeHUS MH(OpMaUUU (PU3HMYECKOTO COJIEPKAaHUS M3 MCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSATEIFHO OCYIIECTBIIATH
MIOUCK, aHAJIN3, CHCTEMATU3AIMI0 ¥ MHTEPIPETAINIO HHPOPMALIUN Pa3IMUHBIX BUJOB U ()OPM MPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPeJICTBA HMH(GOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B pELIEHWHM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W
OpPraHU3alMOHHBIX 3a/a4 ¢ COONIo/IeHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTHEHBI, pecypcocOepexXeHusi, MpaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMYHBIX opMaTax ¢ yu€ToM Ha3HauYCHHUS WH(OPMAIMHU U TIETICBON ayJTUTOPUH, BBIOHpAs
ONTUMAJIbHYIO (hOpMY MPEJCTABICHNUS U BU3yaTH3ALHH.

KoMmyHukaTuBHbBIEe yHHBepcajibHble yueOHbIe 1eCTBUSA:
OCYIIECTBIATH OOIIEHUE HA YpoKaX (PU3HKHU U BO BHEYPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIM U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPENICTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIUBHYaJIbHON paboThI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX AEMCTBHI ¢ yUETOM OOLIUX UHTEPECOB M BO3MOXKHOCTEN Ka)KIOT0 WieHa KOJIJIEKTUBA;
MPUHUMATh 1€ COBMECTHOM JAESTEeIhbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH IEMCTBHS MO €€ IJOCTHUIKEHHIO: COCTaBIATh IUIaH
JeWCTBUH, pacripeslesiATh POJiu C yU€TOM MHEHUH YYaCTHHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM padoThI;
OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO YYACTHUKA KOMaH bl B OOIIMK pe3yNbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJECH C MO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyallUAX, HNPOABIIATHL TBOPUYCCTBO U B006pa)KeHI/IC, OBITh
WHHUIIUATHUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eHCTBUS
Camoopranuzanmus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATEIBHOCTh B 007aCTH (DPU3MKH M aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTaBUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIaH PEIIEHUs PacuETHBIX U KAYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHHS] MPAKTHUYECKON paboThl ¢ y4EToM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTCHHIH;
JaBaTh OIIEHKY HOBBIM CUTYaIIMIM;
pacimupsaTh paMKHi y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;
OIICHUBATh MIPUOOPETEHHBIN OIBIT;
CcrocoO0CTBOBAaTh (OPMHUPOBAHUIO W TIPOSIBJICHUIO SPYAUIMH B 00J1acTH (PU3UKH, TIOCTOSHHO TMOBBLINIATH CBOM 00pa3oBaTeNbHBIA U
KYJBbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:
JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM;
BJIa/IETh HaBbIKAMM MO3HABATEJIbHOMN pedieKcUM KaKk OCO3HAHUSI COBEPILAEMBIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHHI;
WCIOJIb30BaTh MPUEMBI peICeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TP aHATIN3€ PE3yIbTATOB JACATEIHHOCTH,
MPUHUMATD Cce0sl, MOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.
B nponecce noctukeHuss TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrpaMMbl MO (PHU3UKE JUIsl YPOBHS CpeaHero oodiero oOpa3zoBaHUS y
00y4aroluXxcsi COBEPIIEHCTBYETCS YMOIIMOHAIBHBIN HHTEJUIEKT, MTPeIoararoiinii copMUpPOBAaHHOCTH:
CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh NMOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHWE, BHJIETh HAIPABIEHHs Pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0¢€;



CaMOpETyJIMPOBAaHUS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHME NpPHUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CHOCOOHOCTh
aaNTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K AOCTHXKEHMIO LIEJIH U YCIexXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBAThH
UCXOJ U3 CBOUX BO3MOYKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh HMOLMOHAIBHOE COCTOSHUE APYTHX, YUHUTHIBATh €r0 IPHU OCYIIECTBICHUU OOIIEHHS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPAUBaTh OTHOLICHUS C APYTUMH JIIOJbMH, 3a00TUThCS, MPOSBIATH HUHTEPEC U
paspematb KOH(QIUKTHI.

HNPEAMETHBIE PE3YJBTATDI

K konmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yinbTaThl HA 0a30BOM YpOBHE JTOJDKHBI OTpa)xaThb C(HOPMHUPOBAHHOCTD Yy OOYYarOIIUXCS
YMEHUN:

J€MOHCTPHPOBATh HA MPUMeEpax pojib U MECTO (PU3HUKH B (POPMHUPOBAHIH COBPEMEHHON Hay4YHOM KapTHHBI MHpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIBHOCTH JTHOJEH;

YUYUTHIBATh TPAHUIIbI IPUMEHEHUS! U3YUYEHHBIX (PM3MUYECKUX MOJeNel: MaTepuaibHas TOUKa, NHEpIHalbHas CUCTeMa OTCU€Ta, abCOIIOTHO
TBEPJI0€ TEJNO0, UJICANIbHBIN a3, MOAEIN CTPOEHUsS ra30B, JKUAKOCTEH U TBEPABIX Tell, TOUSUHBIN AJIEKTPUUYECKHUM 3aps P peleHun (PUu3nIecKux
3ajady;

pacrno3HaBaTh (U3NYECKUE SBJIEHMS (MIPOLIECChl) U OOBACHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOopuu
CTPOEHHMSI BEIIECTBA U NEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABUKEHHE 110
OKpY’KHOCTH, MHEpLIUs, B3auMojieiicTBue Tel, Auddy3us, OpoyHOBCKOE JIBUKEHUE, CTPOSHHUE KUAKOCTEH U TBEPJBIX Tell, U3MEHEHUE 00bEMa Tel
IIPY HarpeBaHuu (OXJIAXIEHNN), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJIEHCALMS], IUIaBJIEHNE, KPUCTAIN3allHs, KAIIEHUE, BIAXXKHOCTh BO3/YXa,
MOBBILIEHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI ra3a B M30IPOLIeccax, AIEKTPU3alusl
TeJl, B3aUMO/JICIICTBHE 3aps/I0B;

OIMCHIBATh MEXaHUYECKOE JBIKEHHE, UCIIONb3Ys (PU3NYECKHe BETMUUHBL: KOOPJIUHATA, TyTh, IEPEMEIEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, Cuijia, UMIYJIbC Tejla, KUHEeTHYECKasi SHEPrusi, MOTeHLMAIbHAS dHEPrusi, MexaHudyeckas paboTa, MeXaHHYEeCcKasi MOIIHOCTb; MPH OMHMCaHHU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAUYEHUS M €AMHUIIbI, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIMCHIBATh U3yUEHHBIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIE SBJICHUS, HCIIONB3YS (PU3NUECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa,
CpeIHss KNHETUYECKAs! PHEPI U Xa0THUECKOIO JBUKEHUS MOJIEKYJI, CPEIHEKBAIPAaTUUHAs CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHH SIS



sHeprus, pabora ra3a, kodQGHUIMEHT MOJIE3HOTO ASHCTBUS TEIIOBOTO JBHUTATEIs; IPU OMHMCAHWUU MPABUIBHO TPAKTOBATH (PU3UUCCKUN CMBICI
WCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUEHUS W CIUHUIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIHYMHY C IPYTHMU
BEIMYHHAM;

OMKCHIBaTh M3YyYCHHBIC DJICKTPUUECKHE CBOWMCTBA BEIIECTBA U AJICKTPUYECKUE SBICHUS (TIPOIECCHI), UCMONB3Ysl (PM3HMYECKUE BEIMYMHBI:
ANEKTPUUYCCKUH 3apsi]l, SMEKTPUIECKOE MOJe, HANPSHKEHHOCTD IMOJISA, TIOTEHIIUAN, PA3HOCTh TOTEHIIUANIOB; TIPU OMMKMCAHUU MPABUILHO TPAKTOBATH
(U3HYECKUN CMBICI HCIIOIB3yEMbIX BEITUYHH, UX 0003HAUCHUS U €IMHUIIBL;, YKA3bIBATh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BETUIHHY
C IpyTHMH BEIUYMHAMHU,

aHAJIM3UPOBATh (PU3HUECKUE MPOIIECCHI U SBIICHUS, UCIIONb3Ys (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u I11
3aKkoHBl HBIOTOHA, 3aKOH COXPAaHCHUS MEXaHWYCCKOW HHEPIHH, 3aKOH COXPAaHEHUS HMITYJIbCa, MPUHIUI CYHEPIIO3UIUU CHJI, TPHHIIUI
PaBHOIPABUS MHEPIUATBHBIX CHUCTEM OTCUYETA, MOJEKYJSIPHO-KUHETHUSCKYIO TCOPHIO CTPOSHHUS BEIIECTBA, Ia30BBbIC 3aKOHBI, CBSI3b CPEIHEH
KHMHETUYECKOW PHEPruM TEIUIOBOTO JBHMKEHHUS MOJIEKYJ ¢ aOCONIOTHOW TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHYEeCKOE BBIPAKEHHE U YCIOBUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHSATL OCHOBHBIC NPUHITUIBI JCUCTBHS MAIIMH, TPUOOPOB W TEXHUYECKHX YCTPOWCTB; pa3nyaTh YCIOBUS HX 0€30MacHOro
HCIIOIL30BaHUA B IIOBCEIHEBHON KU3HU;

BBITIONHATH DKCIEPUMEHTHI 110 MCCIEA0BaHUI0 (PU3NYECKHUX SBICHUHM U MPOLIECCOB C UCIIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH,
pu 3ToM (GOPMYITUPOBATH NPOOJIEMy/3aady W TUIOTE3Y y4eOHOTrO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 IMPEIJIOKEHHOTO O0OPYIOBAHHS,
MIPOBOJIMTH OMBIT U POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TMPSIMbIE U KOCBEHHBIE W3MEpEHUs (PU3UYECKHX BEIWYUH, MPU ITOM BBIOMPATh ONTUMANBHBIA CIIOCOO W3MEpEeHUus u
MCIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEeN U3MEPEHHIA;

WCCIICJIOBATh 3aBUCHMOCTH MEXIy (PU3NUCCKUMH BEJIMYMHAMHU C HCIOIB30BAHUEM MPSIMBIX W3MEPEHHM, MPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH (PU3WYCCKHX BEIUYMH B BUIC TAOIHWI] M TpaduKOB, ACNaTh BBIBOJBI TI0
pe3yJbTaTaM UCCIeI0BaHMUS;

coOroAaTh mpaBuiia 0€30MacHOro TPy/ia MPHU MPOBEICHUU UCCIIEIOBAaHUI B paMKaX y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATENHCKOM
Y TIPOEKTHOM JIEATENHHOCTH C UCTIOJIE30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U Ia0OpaTOPHOTO 000PYAOBAHNUS;

pemrats pacdEéTHBIC 3aJladuMl ¢ SBHO 3aJaHHON (PH3UYECKOW MOJCIBIO, UCTOIB3ys (PH3MYecKre 3aKOHBI W MPHUHIIMITEI, HA OCHOBE aHAJIN3a
YCIIOBUS 3a7a4d BBIOMPATH (PU3HYECKYIO MOJEIb, BBIACIATH (PU3NUYSCKUE BEITUIHHBI U (OPMYIIBI, HEOOXOIUMBIC JIUIS €€ pelICHHs], IPOBOJIUTH
pacuéThl U OLIEHUBATH PEATbHOCTh MOTYYSHHOTO 3HAaYeHHSI (PU3UYECKON BETHUNHBI,

pelaTs KayecTBEHHbBIE 3aJaud: BHICTpAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IEMOYKY PACCYKIECHUN C OMOpPOW Ha M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE SBIICHUS,



WCIIOJIb30BaTh TIPU PEHICHHH Y4YeOHBIX 33Ja4 COBPEMEHHbIC HWH(GOPMAIMOHHBIE TEXHOJOTUU [UIsl TIOWCKA, CTPYKTYpPHUPOBAHHS,
WHTEPIPETAIIMA U TPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJSPHOH HWH(POpPMAIUH, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MMOTy4aeMyto HH(OPMAILIHIO;

MPUBOJIUTH MPUMEPHl BKJIaJa POCCUHUCKHUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

MCIOJIb30BATh TEOPETUUECKUE 3HAHMS 0 (pr3MKe B MOBCEJHEBHOM JKU3HU 7151 oOecreueHus: 6e30MacHOCTH pU 00paIlleHnH ¢ prudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, AJII COXPAHEHUS 3I0POBbS U COOIIOACHUS HOPM HKOJIOTMUYECKOTO MOBECHHUS B OKPY KaIOIIEH Cpee;

paboTaTh B Tpynme C BBIMOJHEHHEM PA3UYHBIX COIUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYMIbI, PALUOHAIBHO PACHPEIEIITh
00sI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIPHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aICKBATHO OICHWBATH BKJIAQJ KAXKJIOTO U3 YYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaxarb CPOPMUPOBAHHOCTH Y 00yHAIOIIUXCS
YMEHUM:

JEMOHCTPHPOBATH Ha MPUMEPAX POJIb K MECTO (M3HKHU B (DOPMHUPOBAHHH COBPEMECHHON HAYYHOW KApTUHBI MHPA, B PA3BUTHH COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUICCKON JNEATSIIEHOCTH JIFOJICH, IIEIOCTHOCTh U €IMHCTBO (PU3NICCKONM KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBl IPUMEHEHHS] M3YYEHHBIX (PU3MYECKUX MOJENEH: TOUEUHBIN AIeKTPUUYECKUI 3apsij, yd CBeTa, TOUCYHBIH MCTOUYHUK
CBETa, A/IepHAas MOJIENb aTOMa, HYKJIOHHAsI MOZeNIb aTOMHOTO S/Ipa MpY PelieHNH PU3NIECKUX 3314,

pacrio3HaBaTh (PU3NUYECKHE SABJICHHUS (MPOLIECCh]) U OOBSICHATH MX HA OCHOBE 3aKOHOB DJJIEKTPOAMHAMUKH W KBAHTOBOW (DH3BHKHU:
ANIEKTPUYECKasi POBOJUMOCTH, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JIEUCTBHS TOKA, B3aMMOJIEHCTBHE MarHUTOB, AJIEKTPOMAarHUTHAS
WHIYKIIHS, 1eACTBUE MATHUTHOTO TIOJISl HAa TPOBOJAHMK C TOKOM U JIBUXKYIIUICS 3apsii, SJeKTPOMAarHUTHBIE KOJIeOaHHs M BOJHBI, MPSMOJIMHEHHOE
pacmipocTpaHeHHE CBETa, OTpaXKEeHHE, MpeToMIIeHHe, HHTephepeHIns, TudpaKkius U ToIspu3alis CBeTa, JUCIEePCUs cBeTa, (POTOINEKTPHUUECK Ui
abpdexr (dhoroaddekt), cBeToBOe MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAs M WCKYCCTBEHHas
PaINOaKTUBHOCTB;

OIHCHIBATh U3YUYECHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MAaTHUTHBIE, ONTHYECKHE, AIEKTPUIECKYIO TPOBOAUMOCTH PA3IUYHBIX CPEM) U
ANEKTPOMATrHUTHBIC SIBICHUSI (TIPOIIECCHI), HCTIONB3Ys (hU3MUECKUe BEWYMHBL: dJEKTPHUECKUN 3apsijl, Cujla TOKa, IEKTPUIECKOe HAIPSKEHHE,
ANEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMANIOB, JJICKTPOABIDKYIIAs chila, paboTa TOKa, MHIYKIUS MArHUTHOTO TOJIS, CHia AMIepa,
cuna JlopeHnia, WHIYKTUBHOCTh KAaTYIIIKH, YHEPTUS DJIEKTPUUECKOTO M MAarHUTHOTO TOJICH, MEepUOJ M 4YacToTa KoyJeOaHW B KOJeOaTeIHbHOM
KOHTYpE, 3apsij] U CUJIa TOKa B IIPOIIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJIeOaHUM, (OKYCHOE pACCTOSTHUE W ONTUYECKas CUJjla JIMH3bI, TPU
OMHMCAaHUU TPABHIBLHO TPAKTOBATh (UIUYECKUN CMBICT HCIONB3YyEMbIX BEINUYMH, WX O0O3HAUEHUsS W EJAMHUIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYHMHAMU;



OIHMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS M MPOLIECCHI, UCIONB3Ysl (DU3MUECKHE BETUYHUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YACTOTA CBETA, SHEPTHUS U UMITYJIhC POTOHA, IEPHUOJ IOy pacIiaia, SHEPTUs CBSI3M aTOMHBIX SI/Iep, PU ONMKUCAHUY MPABUIBLHO TPAKTOBATh
(bU3UYECKUI CMBICIT HCTIOIB3YEMBIX BEIMYNH, UX 0003HAYEHHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUIHHY
C IPYTHMH BEIMYMHAMH, BBIYUCIIATH 3HaUCHUE (DU3NYECKON BETUYMHBI,

aHATM3UPOBATH (PU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (DU3MUECKHe 3aKOHBI U MPUHIUILL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIIEHOTO
W TApaUIeIbHOTO COCIWHEHUS NPOBOJHHUKOB, 3akOH Jkoyns—JIeHua, 3aKOH JJIEKTPOMAarHUTHOW WHIAYKIMH, 3aKOH HPSIMOJIMHEUHOTO
pacipocTpaHEeHHs CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEeHUe DifHIITeiHa Ui hoTorddekTa, 3aK0OH COXPAaHEHU S
SHEPTUM, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUECKOrO 3apsija, 3aKOH COXPaHEHMs MacCOBOIO 4YMCIa, MOCTyJaTel bopa,
3aKOH PAJUOAKTHBHOTO pacraja, MpU 3TOM pa3jindaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKCHHE W YCIIOBHUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

ONpEeEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO 1OJIsl IPOBOJHUKA C TOKOM, CHIIbl AMIiepa U cuiibl JIopeHna;

CTPOUTDH U OIUCHIBATh NU300pAKEHHE, CO3/ITaBaCMOE TIJIOCKUM 3epKaJIOM, TOHKOH JIMH30M;

BBITIOJTHSATE 3KCIICPUMEHTHI 110 MCCIICIOBAHUIO (DM3MUECKHUX SBJICHHNA W MPOIECCOB C UCIOIB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPCHUN:
pu 3ToM (POPMYJIHPOBATH MPOOIEMy/3a/1auy M TUIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO0 00OpYyJAOBaHMS,
MIPOBOAMTH OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYIIECTBISITh MPSIMbIE U KOCBEHHBIE W3MEpEHUs (PU3UYECKHX BEIWYUH, MPU ITOM BBIOMPATh ONTUMANBHBIA CIIOCOO H3MEpEeHUs u
KCIOJIb30BAaTh U3BECTHHIE METObI OLIECHKH MOTPEITHOCTEN U3MEPEHHI;

WCCIEA0BAaTh 3aBUCUMOCTH (M3MYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSAMBIX HU3MEPEHHUH: MPH ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(¢buKcUpOBaTh pe3yNbTaThl MOMYUYEHHOW 3aBUCHMOCTH (PH3UYECKMX BEIMYUH B BHJE TaONMUIl W TpaduKOB, JeiaTh BBIBOJBI MO pe3yibTaTaM
HCCIICIOBAHUS,

coOmro1aTh TIpaBmiIa 0€30MacHOTO TPY/Aa IPH MPOBEACHUHN UCCIEAOBAaHUHN B paMKax y4eOHOT0 SKCTIEPUMEHTa, yueOHO-UCCIIe0BATENbCKOM
Y TIPOCKTHOM IEATEITLHOCTH C MCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BaHMUS;

pemars pacy€THBIE 3a/la4dl C SIBHO 3aJaHHON (PU3UYECKOW MOJENbI0, UCTIONB3Ys (pU3MYecKre 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIIM3a
YCIIOBUS 33/1a4ll BBHIOMPATh (PU3NYECKYIO MOJEIb, BBIACHATh (PU3NYECKUE BETUYMHBI U (HOPMYIbI, HEOOXOAMMBIE NI €€ pelleHHs], TPOBOJAUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOYYSHHOTO 3HAaYeHUSI (PU3UYECKON BETHUNHBI,

pelaTh KayeCTBEHHBIE 3a/1aUd: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUYMBYIO IEMOYKY PACCYXKIACHUU C ONMOPOM HAa M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PM3UYECKUE SBIICHUS,

WCIONIb30BaTh TPU PpEHICHHH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTHUU [UIsl TIOWCKA, CTPYKTYpPHUPOBAHHS,
WHTEPIPETAllMM U TPEICTABICHUS y4eOHOW W HAyYHO-TIOMYJSPHOW HHQPOpPMAIUH, MOJYYSHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHATM3UPOBATH MOJIyYaeMy0 HH(GOPMAIIHIO;



OOBSICHSITh TPUHIUIBI ACUCTBUS MAIIWH, TPHOOPOB M TEXHUYECKHUX YCTPONCTB, pa3iudvarh yCIOBHUS MX OE30MAaCHOTO HCIOJIb30BAHUS B
IMOBCEAHEBHOM JXKU3HU;

MPUBOIUTH MIPUMEPHI BKJIaa POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

WCIOJIb30BaTh TEOPETUUCCKHUE 3HAHUS 110 (PU3MKE B MOBCEAHEBHOM KU3HU JJIsl 00ecrieueHrs 0€30IaCHOCTH MPH 00paIleHruu ¢ MPUOOpamMu U
TEXHUYECKUMH yCTPOUCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpynIe C BBHINOJIHEHHEM PA3UYHBIX COIUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYMIbI, PALUOHAIBHO PACHPEIEIITh
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSAX, aIEKBATHO OICHMBATH BKJIAJ KaXKJIOTO U3 YYACTHHUKOB TPYIIIBI B
pelieHne paccMaTpruBaeMon MpooOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie 06pa3OBaTeJII>HbIe
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunbie MeT(}),I[I)I HO?I,)HaI.)HIfﬂ 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/I)KCHI/IC MaTepHHaHLHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoii 3akon Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO Tsrorenus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast bubmmoreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKCHUH TeEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIYJbCa. PeakTHBHOE TBUKECHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

KonTponbHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIL. YpaBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTro raza»

H3omponecchl B UI€alIbHOM rase u bubnuorexa [JOK

29
uX rpaduvecKoe mpeCcTaBICHNIE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KomuecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UICATLHOTO
rasa

31 Buas! Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AarnadaTHbIHA https://m.edsoo.ru/ff0c5c36
nporuecc

33 [TepBbIil 3aKOH TEPMOTMHAMUKHU U bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akoH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
OO6o0maromuit ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI
KontponbHas paboTa 1o Teme
39 <<MOJ'E3KyJ‘IprH§FI ¢usnka. OCHOBBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3/ayxa. HachieHHbIH bubmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edso00.ru/ffOc65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 Yy 0
PABHCHHE TEMIOBOTO bananca https://m.edsoo.ru/ff0c6820
9 G I
I i
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IT
6 | nomymosommn Sacon uGinotexa LIOK
YHPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
B 5 .3
47 Kynoma, Tosemmi smecxrprracor buGinotexa LIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX TToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pa6
o | e
’ HHaL. https://m.edsoo0.ru/ff0c6f00
MMOTEHIINAIOB
PO i BuGnotexa LIOK
P ’ https://m.edsoo0.ru/ff0c7018
I[HBJIGKTPH‘IGCK&SI HpOHI/IIIaeMOCTI)
bubmuorexa [JOK
51 ) é .K
TICKTPOCMEOCTD. ROHACHCATOP https://m.edso0.ru/ff0c7126
- SJICKTpoéMKOCT:I; IIJIOCKOTO Butmorexa LIOK
KOHJeHcaTopa. DHEPIU
8 p p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopaTtopHast pabota "M3mepenne

AJIEKTPOEMKOCTH KOHeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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54

55

56

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyHWHOro IpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3yueHne cMEIIaHHOTO
COETMHEHUS PE3UCTOPOBY»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETr0 CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOANMMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[ToynpoBOAHUKH, UX COOCTBEHHAS

" IpuMECHas NpOBOJUMOCTD.

bu6mmoreka [IOK

o1 CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIMUTOB. bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B Ta3ax.
CamocTosiTenbHbIN 1 bubnuorexa [JOK
63 .
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U
64 YCTPOMCTBA U UX MTPAKTUYECKOE bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O06o06marmui ypok bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Onektpocrartuka. [TocTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
66 paSJ'II/II‘)IHBIX cpenmax» bubmorexa LIOK
. https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickasi mpoBepovHast
paboTa npu MpOBEACHUH HA
OyMa)XHOM HOCHUTEJIE
PesepBublil ypok. KonTpoabHas
67 pa6opTa 1o TZII\)/IE: ’ bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'
68 PesepBHeIit ypok. O0o0marommii bubnmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

ypok o TeMam 10 kimacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» ®usnka, 10 kmacc/ Mskummes I'.51., Byxosne b.b., Corckuit H.H.; mox penakuueii [TapdenrbeBoit H.A. AknronepHoe 0011ecTBO

«3narenscTBO «IIpocBenieHue)

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

COopnuk 3anad o ¢usuke: s 9-11 k. odbmeodpazoBarensubix yupexaeHuit/ Cocrt. I'.H. Crenanosa. - 2-¢ uza. - M.: [Ipocsemnicane

NADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://urok.apkpro.ru/

https://edu.mob-edu.ru/






