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MNOACHUTEJIBHASA 3AIIMCKA

Copneprxkanre IporpaMMbl HarpaBJIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOH I'pPaMOTHOCTH yda-
IIMXCSA M OpPraHu3allvio U3ydeHus (PU3MKU Ha JESITeIbHOCTHON OocHOBe. B Hell yuuThIBalOTCS BO3MOKHOCTH
npeameta B peanmsanuu TpedboBannii ®I'OC OO0 K mIaHUPYEMbIM JIMYHOCTHBIM M METaNpeIMETHBIM pe-
3ynbTaraM OOy4YeHHs, a TakKe MEeXIpPEIMETHbIE CBSI3U €CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00Opa30BaHMs.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc ¢usukn — cucreMoo0pa3yromuil sl eCTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIBKY
¢du3nvecKkre 3aKOHBI JEKAT B OCHOBE MPOIECCOB U SBICHUH, H3y9aeMbIX XUMHUEH, OMOJIOTHEeN, acTpOHOMUEH
u pusnueckoii reorpagueil. dusnka — 3T0 NpeAMET, KOTOPbII HE TOJbKO BHOCUT OCHOBHOM BKJIaJ B €CTe-
CTBEHHOHAyUYHYIO KapTHHY MHpa, HO M MPEAOCTaBIsAeT Haubosee sCHble 00pa3libl MPUMEHEHUS HAyYHOI'O
Me- TOAa MO3HaHus, T.e. crnocola IMOJyYyeHMs JOCTOBEpHBIX 3HaHMKH o Mupe. Hakonen, ¢uszuka — 3T10
MIPEAMET, KOTOPBIA HapsiAy C IPYTMMH E€CTECTBEHHOHAyYHBIMU IPEAMETaMHU JIOJDKEH JaTh IIKOJBHHKAM
IpeJcTaBiIeHe 00 YBIIEKATEIbHOCTH HAyYHOTO MCCIEA0BAaHUS U PAZOCTH CaMOCTOSITEIBHOTO OTKPBITHS
HOBOTO 3HAHMS.

OpHa W3 TIaBHBIX 337434 (GU3NYECKOro 00pa30BaHUS B CTPYKType oOIIero oOpa3zoBaHUs COCTOMT B
(bopMHPOBaHNUN €CTECTBEHHOHAYYHOH I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIE B JalibHENIIEM OyAyT 3aHATHI B CaMbIX pa3Ho o0pa3HbIX chepax nestenbHocTH. Ho He MeHee Bax-
HOM 3a7jauell SBISETCS BBISIBICHHUE U MOJATrOTOBKA TAJIAHTIMBBIX MOJIOJIBIX JIIOEH AJIs IPOJOJIKEHHUs 00pa3o-
BaHMS U JaTbHEHIIEH MPOoPECCHOHAIBHON ACITEIHHOCTH B 00JACTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAaHUM U
CO3JIaHMM HOBBIX TeXHOJIOTHH. COrJIacHO NPUHATOMY B MEXJIYHapOJHOM cOoOIIecTBe ompeaenenuto, «Ecre-
CTBEHHOHAy4YHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh YE€IOBEKa 3aHUMAaTh aKTUBHYIO IPAKIAHCKYIO MO3HIIMIO
10 OOILIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMHU, U €r0 TOTOBHOCTh MHTEpE-
COBAThCSl €CTECTBEHHOHAYYHBIMH HIesIMU. HaydHO IrpaMOTHBIN 4EJI0BEK CTPEMUTCS y4aCTBOBATh B apTyMEH -
THPOBAHHOM OOCYKJIEHUHM IPOOJIeM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT
OT HETO CIEAYIOUINX KOMIIETEHTHOCTEM:

1. Hay4yHO OOBSACHATH SBJICHMUS,
2. OLIEHWBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOTO MUCCIICOBAHMS,
3. MHTEpIpEeTUPOBATH JaHHBIC U HCIIOJIb30BaTh HAy4YHbBIE JJOKA3aTeNbCTBA /ISl MOJyYeHHs BBIBO-

JIOB.

N3yuenne pu3nku cnocoOHO BHECTH pelIaroIuii BKIa ] B (OpMUPOBaHUE €CTECTBEHHOHAYYHOH Tpa-
MOTHOCTH O0yYarOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITIPE/IMETA «®PU3UKA»

[enn u3ydeHus: GU3MKU Ha ypOBHE OCHOBHOTO 00IIero obpazoBaHus ompesnencHsl B Konnenmun
mpe- mojaBaHus ydyeOHoro mnpeamera «®Puszmka» B 00pa3oBaTENbHBIX OpraHu3anusIx Poccuiickoit
@enepanun, pe- aaU3yIOIUX OCHOBHBIE 00IIe00pa30oBaTelIbHBIC MPOrPAMMBI, YTBEPKIEHHON pelieHueM
Komnerun Munu- crepctsa npocsemienust Poccuiickoit @enepanuu, nporokon ot 3 nexadbps 2019 r. Ne TIK-
4BH.



Lenu usyvenus ghusuxu:

« mpuoOpeTeHre UHTEepeca U CTPEMIICHHU 00yJaroIMXCsl K HAy9HOMY M3YUEHHIO MPH- POJIbI, pa3BUTHE
WX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH;

*  pa3BHUTHE NPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHHE UCCIIEI0BATEIb- CKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SBJICHUSM;

+ (opmupoBaHNEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB CTPOCHHUS MaTe- puu U
(dbyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

+ (opMHUpOBaHME TPEICTABICHUI O POIN (PU3UKH IJIs1 PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U T€XHOJIOTHIA;

+ pa3BUTHE MPEJCTaBICHUNA O BO3MOXHBIX cdepax Oyayuieil npodeccuoHanbHON EsSTENbHOCTH,
CBSI3aHHOU C (PH3UKOIL, TOATOTOBKA K JAITBHEUIIIEMY O0YUEHHUIO B 3TOM HAIPaBIICHUU.

Hocmuoicenue smux yeneii Ha ypo8He OCHOBHO20 00uie20 00pa308anus 0becneyus8aemcs peuleHuem
CeOyIouUx 3a0a4:

« TmpuoOpeTeHne 3HaHUH O AMCKPETHOM CTPOSHHH BEUIECTBA, O MEXAaHMYECKUX, TETUIOBBIX, JIEK-
TPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

« MpUOOpETeHHE YMEHHH OINHUCHIBATh U OOBSACHATH (hU3MUECKUE SBIICHUS C HCIOJIb30BAHUEM I1O-
JTy4EHHBIX 3HAHUII;

* OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PAaCUYETHHIX 337ay C HCIOJIb30BAHUEM (PHU3NYECKUX
MojieJieil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

+ pa3BUTHE YMEHUI HaOJI0JaTh MPUPOTHBIC SIBJICHUS U BBIIOIHATH OMBITHI, JTA0OpAaTOPHBIE pa- OOTHI U
AKCIIEPUMEHTAJIbHBIEC UCCIIEIOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIHHBIX PUOOPOB;

+ OCBOEGHME NPUEMOB palbOThl ¢ HHPOpMaLKell GU3NIECKOTo COoAepKaHMs, BKJItoYasi MH(popMa- LU0 0
COBPEMEHHBIX JOCTH)KEHUAX (PU3UKH; aHAIU3 U KPUTUYECKOE OIICHUBaHHE NH(OpMaLINK;

+ 3HAKOMCTBO cO chepamu NPoPecCUOHANBHOMN 1€ATEIbHOCTH, CBI3aHHBIMU C (PU3UKOMU, U CO-
BPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTH)KEHUSAX (PU3NYECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYUEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OO0 ¢usnka aBusercs 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero obpazoBanus. J[aHHas mporpaMma npeaycMaTpuBaeT u3ydeHue (Qpu3nku Ha 0a30BOM ypoOBHE B 7
KJ1acce B 00BEME 68 4acoB o 2 Jaca B HEJIeITIO.



COLEPKAHUE YYEBHOI'O ITPEJIMETA Pa3zaesn 1. ®u3nka u €€ poJib B NO3HAHUM

OKpY’Kawuero Mupa

Odusnka — HaykKa O MPUPOAC, U3ydaeT (PUINUYCCKUE SIBICHUS: MEXAHHUYECKUE, TCTUIOBBIC, JJICKTpHUE-
CKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeMWYUHBL. M3mepenne ¢usznueckux BenuunH. Ousudeckue mpuodopsl. [lorpenHocTs u3-
MepeHui. MexayHapoiHas CUCTEMA €IMHHILI.

Kak ¢u3uka u qpyrue ecrecTBeHHbIE HAYKU M3y4aloT Mpupoay. EcrecTBeHHOHay4YHBIN METO/ MMO3HA-
HUS: HaOJIO/ICHNE, TIOCTAHOBKA HAYYHOTO BOMPOCA, BBIABMKCHHUE TUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIIO-
Te3, 00bscHeHne HabIroaeMoro siBieHus. Onucanue GU3nYecKux SBJICHUI ¢ TOMOIIBIO MOJIETEH.

JleMoOHCTpaL U
1. MexaHI/ILIeCKI/IC, TCIJIOBBIC, DJICKTPUYCCKUC, MAIHUTHBIC, CBECTOBBIC ABJICHU.
2. ®uznueckue mpuOOPHI U MPOIEaypa MPSMBIX U3MEPEHUH aHaJIOTOBBIM U IU(POBBIM IPUOOPOM.

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenue 1eHb! ACICHUS IKAJIbl U3MEPUTEIBLHOTO MPUOOPA.

2. I3mepenue pacCcTOSHUH.

3. U3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEIA.

4. OnpeseneHue pa3MepoB MajbIX TEJ.

5. N3mepenue temneparypsbl IpH MOMOIIH >KUAKOCTHOI'O TEPMOMETpA U AaTUHKA TeMIepaTyphbl.

6. IIpoBeneHue uccae0BaHusI 10 MPOBEPKE TUIMOTE3bI: AATBHOCTH MOJIETA HIAPUKA, MYLIEHHOT'O TOpH-
30HTAJIBLHO, T€M O0JIbIIIE, YeM OOJIbIIIe BBICOTA IMYCKA.

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOEHHHU BelllecTBa

CrpoeHue BeecTBa: aToMbl U MOJIEKYJIbL, UX pa3Mepsbl. OMbIThI, JOKa3bIBAIOIIUE TUCKPETHOE CTPOE- HUE
BemecTBa. OMbITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBuxenue yactull BemecTBa. CBsI3b CKOPOCTU JIBUKEHHUS YACTUIl C TEMIEPATypoid. bpoyHoBckoe /1BU-
xenue, 1uddy3us. BzaumoaencTBre YaCcTUIl BEIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperatHbie COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEH M TBEPIBIX (KPUCTAUIMYECKUX) TET.
B3anmocBsA3bp MEXly CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJbI. B3aMOCBsI3b MEXIy CBOMCTBaAaMH BEUIECTB B pa3-
HBIX arperaTHhIX COCTOSHUAX W WX AaTOMHOMOJICKYJISAPHBIM CcTpoeHueM. OCOOEHHOCTH arperaTHbIX
coctostHuM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIBI.

JleMoOHCTpaL U

1. Habnronenue GpOyHOBCKOTO JBUKEHHUSL.

2. HaGmmronenue nuddysum.

3. Habnronenue sBneHUiA, 0ObSCHSIIOMIMXCS IPUTSKEHUEM UM OTTAIKMBAaHUEM YaCTHUIL BEIIECTB.

JlabopaTopHbie padoThl M ONBITHI

1. Ouenka quameTpa aToMa METOJIOM PsIIOB (C UCTOJIb30BaHUEM (oTorpaduii).
2. OnBITH IO HAOTIOIEHHUIO TETIJIOBOTO PACITUPEHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.



Pa3nen 3. /IBu:KeHHe M B3aMMOAeHCTBUHI

Mexanuueckoe aBuxeHue. PaBHOMepHOe U HepaBHOMepHoe JBHkeHue. CkopocTh. CpenHsisi CKo-
POCTB IIPY HEPABHOMEPHOM JIBMKCHUH. Pacd€r myTu U BpeMeHU ABHKEHUs. PABHOMEPHOE U HEPAaBHOMEPHOE
neuxeHne. Ckopocts. CpelHsis CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTu U BpeMEeHU ABHKE-
HUSL.

SBnenue uHepuuu. 3aKOH MHEpUMU. B3aumMmonelcTBue Ten Kak NPUYMHA H3MEHEHUS CKOPOCTH
IOBUKe- HuUsA Tell. Macca kak Mepa uHepTHOCTM Tena. [lnorHocts BemectBa. CBA3h IUIOTHOCTH €
KOJINYECTBOM MOJIe- KyJl B €IMHULIE 00bEMA BELECTBA.

Cuna kak xapakTepucTuka B3aumopeicTus Ten. Cuia ynpyroctd M 3akoH ['yka. M3mepenue cuiibl ¢

MOMOIIIBIO JUHAMOMETpA. SIBJICHHUE TATOTEHUs U cuiia TsbkecTu. Cuiia TsxecTu Ha apyrux maHerax (MC).

Bec Tena. HeBecomocTh. CrioxeHne Cuil, HalpaBiIEHHBIX MO OJHOW npsmoil. PaBHonelcTByromas cui. Cuna

TpeHus. TpeHne CKObKeHUs U TpeHue nokos. Tpenue B npupoje u trexuuke (MC).

JleMoOHCTpaL U

1. HaGmroieHre MEXaHN4eCKOro JBM)KEHUS Tela.

2. I3MepeHue CKOpOCTH MPSMOIMHEWHOTO ABHKEHHS.

3. Habnroienue sIBICHUSI MHEPITUH.

4. HabGmoeHne U3MEeHEHUs! CKOPOCTH IIPY B3aUMOJICHCTBUY TEJ.
5. CpaBHEHHUE MaccC 110 B3aMMOAECHCTBHIO TEN.

6. CnoxeHune cul, HapaBJICHHBIX 110 OJHOU MPSIMOIA.

JlabopaTopHbie padoThl M ONBITHI

1. Omnpenenenune CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapyKa B KUAKOCTH, MOJACIIU JICKTpHUUE-

CKOT'0 aBTOMOOWJIS | T. I1.).

2. OHpeI[eJ'IeHI/IC CpeI[Heﬁ CKOPOCTHU CKOJIBXKCHUA 6pyCKa WJIK IIapuKa 1o HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (nedopmanuu) MpyKUHBI
IIPUJIOKEHHOM CUJIBL.
5. OnbITHl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJbKEHHUS OT Beca Tena U
Xapakrepa
COIIPUKACAOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBienune TBEPABIX TeJ, ;KHAKOCTEN U ra3oB

JaBnenue. CiocoObl yMEHbIIIEHUS U yBeWYeHUs 1aBlieHus. JlaBneHue ra3a. 3aBUCHUMOCTb J1aBJICHUS
raza ot o0bpEMa, Temieparypsl. [lepenava naBneHust TBEPABIMU TEIAMHU, KUAKOCTSIMU U Ta3amu. 3akoH Ilac-
kass. [ITHeBMaTuyeckre MalvHbl. 3aBUCUMOCTD JIaBJICHUS )KUIKOCTH OT IIyOMHBL. ['uapocTraTuyeckuii napa-
nokc. Coobmaromuecs cocyabl. [ uapapanueckue MeXaHU3MBbI.

Atmochepa 3emsin u atMocdepHoe naBieHue. [IpudmHBI CymecTBOBaHUS BO3IYIIHOW 000JI0YKH
3emin. Omnbir Toppuuennu. M3mepenne armochepHoro maBieHHs. 3aBUCUMOCTb aTMOC(EPHOTo JaBlICHUs
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11 u3MepeHus: aTMoc(hepHOro JaBIeHHUs.

JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO0. BeiTankuBaromas (apxumenoBa) cuia. 3a-
KoH Apxumena. [IimaBanue ten. BoznyxomnnaBanue.

JleMoHCTpanuu
1. 3aBucHUMOCTb JaBJEHUS ra3a OT TEMIIEPATyphI.
2. Tlepenaya naBieHUS KUAKOCTHIO U Ta30M.

oT



3. Coolmiaromuecs COCy/Ibl.

4. T'mppaBianueckuii mpecc.

5. IlposiBienue neiicTBus aTMOC(HEpPHOro aBICHUS.

6. 3aBHCHUMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella ¥ TNIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOUIEH CHIIbI BECY BBITECHEHHON KUKOCTH.

8. YcnoBue IutaBaHuUs Tel: IUIAaBaHUE WJIM MOTIPYXKEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHO- CTEU TeNa U KHUIKOCTH.

JlaGopaTopHble pad0ThI U ONBITHI

1
5 HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMaA MOTPYKEHHOM B KHUAKOCTh YaCcTH Tela.
3' Omnpenenenne BHITAIKUBAIOIIEH CHIIBI, JCHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B KUIKOCTD.
' [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOUICH CHJIbI, IEHCTBYIOIIEH Ha TEJIO B YKMIKOCTH, OT MAaCChI
4,

Tena OHLITBI, ACMOHCTPpUPYIOIIHUE 3aBUCHUMOCTDH BBITAIKMBAIONICH CHIJIBI, HeﬁCTBYIOHlCﬁ Ha TCJIO B XHUI-

KOCTH, gT 00bEMa MOrpy>KEHHOM B KHUJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUIAKOCTH.
' KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHMPOBAHHE JIOJKH U ONPEAEICHUE €€ TPY30II0ABbEMHO- CTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTDH. DHEpPrus

Mexanunyeckas padora. MOIIHOCTb.

[TpocTble MexaHU3MBL: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. llpaBmio paBHOBecHsl pblyara.
[Ipumene- Hue mpaBuia paBHOBECUS pblyara K OJoKy. «3o1oToe mnpaBuiao» mexaHuku. KIIJ[ mpocTbix
MexaHu3MoB. [Ipo- cTble MeEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienne oqHOro Buaa Me-
XaHUYECKOHN HEPTUHU B APYroil. 3aKOH COXPAaHEHUS YJHEPTUH B MEXAHHUKE.

JleMoHCTpaL UK
IIpuMepsl IPOCTHIX MEXAHU3MOB

JlabopaTopHbie padoThl M ONIBITHI

1. Onpenenenue pabOThl CUJIBI TPEHUSI IPU PABHOMEPHOM JABM)KEHUHU Teja 10 TOPU3OHTAIbHOU
10~ BEPXHOCTH.

2. HccnemoBaHue yCIOBUI paBHOBECHSI phlyara.

3. Usmepenue KII/] HakIOHHON TIIOCKOCTH.

4. Uzyuenue 3aKOHa COXpaHEeHUs MEXaHUYECKON JHEPIUH.



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

N3yuenne ¢pu3uku B 7 KJlacce HAPaBJICHO HA JIOCTHKEHHUE 00yJarOIIMMUCS TMYHOCTHBIX, METAIIPE-
METHBIX U NIPEJIMETHBIX PE3Yy/IbTaTOB OCBOEHHS Y4€OHOIO IpeaAMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe gocinTanue:
® [pOSIBJICHHE HHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nIecKoi
HayKH;

® II€EHHOCTHOE€ OTHOIIIEHUE K TOCTUXKECHUIM pOCCHﬁCKHX y‘IéHBIX (I)I/ISI/IKOB.

Fpa;»cdaucxoe u ()yxoeno-npaecmeennoe eocnumanue:;

® TOTOBHOCTBH K AKTUBHOMY Y4YaCTHIO B O6Cy>KIIeHI/II/I O6IIICCTB€HHO-3Ha‘-II/IMI>IX " OTUYCCKHUX IIPO- 6JI€M,
CBA3AHHBIX C ITPAKTHYCCKUM IMPHUMCHCHUCM ,I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/IJ:IOCOSHB.HI/IC Ba)KXHOCTHU MOPAJIBbHO-3THUUYCCKUX
IIPUHIUIIOB B ACATCIbHOCTH y‘IéHOFO.

Icmemuueckoe socnumanue:

® BOCIPHUATHE dCTETUUYECKUX KaueCcTB (PU3NUECKON HAyKH: €€ TApMOHUYHOTO MIOCTPOEHUS, CTPO-
TOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayuno2o nosHanus.

® OCO3HaHUE LEHHOCTU (U3NYECKON HAayKH KaK MOIIHOTO HHCTPYMEHTAa MO3HAHUS MHpA, OCHOBBI
pa3BUTHS TEXHOJIOTUH, Ba)KHEHIIEW COCTaBIAOUIEH KynbTypbl; O pa3BUTHE HAy4YHOH JH0003HATEIBHOCTH,
HHTEpeca K UCCIEN0BATEIIbCKON IEATEIbHOCTH.

Dopmupoeanue Kyaomypol 300P06b:a U IMOUUOHATLHO20 ONAZONONYUUA:

® 0CO3HaHHE IIEHHOCTH 0e301acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
MpaBuJI OE301IaCHOTO MOBENIEHHS Ha TPAHCIIOPTE, HA IOPOTaxX, C AJIEKTPUIECKUM U TEIUIOBBIM 000- PyJIOBaHHEM
B JIOMAIlIHUX YCIIOBHSIX;

® chOpMUPOBAHHOCTH HaBBIKA peQIICKCHH, IPH3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y
APYTOTO YeNIOBeKa.

Tpyooeoe socnumanue:
® AKTUBHOE YYacTHE B PCIICHUM MPAKTHUYECKHUX 3a7a4 (B paMKax CEeMbH, IIKOJbBI, TOPOJIa, Kpas)
TEXHOJIOTUYECKON U COLMAIbHOW HAMpPaBIEHHOCTH, TPEOYIOIMIUX B TOM YHCIE M (PU3NYSCKUX 3HAHMIA; O
MHTEpPEC K MPAKTHUECKOMY U3YUEHHUI0 Mpodeccuii, CBA3aHHBIX C (PUIUKOH.

DKonozuueckoe eocnumanue:

® OpHeHTalus Ha NpUMeHeHue (U3NYECKUX 3HAHWM A peuieHus 3a7ad B 00JacTH OKpy»Karo- IIel
Cpelbl, TUTAHUPOBAHUS TIOCTYNKOB M OLIEHKH UX BO3MOKHBIX IMOCIEICTBUHN AJIA OKpyXaromie cpeasl; 0O
OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM U MyTel UX peIIeHusl.



Aoanmayusa odyuaroue2oca K U3SMEHAIOUWUMCA YCI06UAM COUUATLHOU U NPUPOOHOU CPedbl:

® noTpeOHOCTh BO B3aWMOJCWUCTBUU TPHU BHINOJHEHUH HCCIECIOBAHUM M MPOEKTOB (HHU3HUECKOMN
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTUX;

® [OBBILIEHNUE YPOBHS CBOE€H KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO ACSTEIbHOCTD;

® nmoTpeOHOCTh B ()OPMUPOBAHNUY HOBBIX 3HAHUH, B TOM YuCie (GOPMYITHPOBATH UICH, TIOHS- THSI,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

® oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (U3UKH;

® [UIAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DU3MUECKUX 3HAHUM;

® CcTpeMIIeHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BAaHHEM (DU3MYECKHUX 3HAHUM;

® OIICHKA CBOMX JICUCTBHUM C YUETOM BIHMSHUS HA OKPYXKAIOIIYIO CPENlYy, BOSMOXKHBIX TJIOOQIBHBIX
IOCJIEJICTBHH.

METANPEAMETHBIE PE3YJIBTATDBI

VHueepcaﬂbele no3nasamenvHvle 0eucmesus

Bba3zoevie nozuueckue oeiicmeus:

* BBIABJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOHEKTOB (SIBJICHUI);

* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JIsi 0000IIEHHUS U CpaB-

HEHUS;

* BBIABJISTH 3aKOHOMEPHOCTHU U MIPOTHBOPEUUS B pacCMaTpUBaeMbIX (hakTaxX, JaHHBIX U HAOJIO- JCHUSX,
OTHOCSIIIUXCS K GUBNYECKUM SIBIICHUSIM;

* BBISBIATH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U MPU U3YYCHUH (PU3NYECKUX SIBJICHUN U MPOIIECCOB; eNaTh
BBIBOJIBI C HCHOJIb30BAHUEM JICNYKTUBHBIX W HHAYKTUBHBIX YMO3AKJIOYEHUW, BBIIBUTaTh THUIIOTE3BI O
B3aMMOCBS3SX (PU3NYECKIX BETUYHH;

*  CaMOCTOSITENBHO BBIOMPATH CIIOCO0 pelieHust yueOHol Gu3nyeckoil 3a1aun (CpaBHEHHE HE- CKOJBKUX
BapHAHTOB PEeIlIEeHUs, BBIOOp Harboiee MOIXOISIIEr0 ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPU- TEPUEB).

Bba3zoevie uccneoosamenvckue oeticmeus:

* HCTOJB30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIUI HHCTPYMEHT TTO3HAHNS,

* MPOBOAMUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NUECKHA IKC-
MEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;

* OIIGHMBAaTh Ha IPUMEHUMOCTh M JJOCTOBEPHOCTh WH(OPMAIIHIO, TIOJIYICHHYIO B X0JI€ UCCIIEIO- BaHUS
WJTU DKCTIEPUMEHTA;

* caMmocCTOsTeNhbHO (opMynupoBaTh O0O0O0OMmIEHWs] W BBIBOABI IO pPeE3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHsI, ONIBLITA, UCCIIEIOBAHM,

* MPOTHO3UPOBATH BO3MOKHOE JaNbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAK)KE BBIJIBU-
raTh MPEANONIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Paboma c unghopmayueii:
* TIPUMEHSTH pa3IMyYHbIE METOJbI, HHCTPYMEHTHI U 3allpOChl IPU MOUCKE U 0TOOpe MH(pOpMAIMU WIH
JAHHBIX C Y4ETOM MPEATI0KEHHON yueOHON (PU3NUeCcKOoil 3a1auu;



* aHATU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IUYHBIX BUIOB U (OpPM
[IPEACTABICHUS;

*  CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POPMY IIPECTaBICHU HHPOPMALIUU U WILTIOCTPU -
pOBaTh pellaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, 1uarpaMMaMu, HHOW rpa Kol U UX KOMOUHAIMSIMHU.

Yuusepcanvuvie kommyHukamusHwle oeticmeus

Obwenue:
. B X0z 00CYXKIeHHS y4eOHOro MaTepuaia, pe3yabTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB 3a-
JIaBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/1aeMOW TEeMbI M BHICKa3bIBATh MJICH, HAIICIICHHBIC HA PEIICHUE 33/1a4H U
noJyIep>kaHue 0JIaroKenaTeIbHOCTH OOIICHUS;

. COIIOCTABJIAITH CBOU CYKIACHUS C CYKIACHUAMH APYTHX YYAaCTHHUKOB JUajiora, 06Hapy>KI/IBaTB
pasiiniuc u CXoaCTBO HOSHL[PIfI;

. BBIPpAXKXAaTh CBOIO TOUYKY 3pCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

. HY6HI/I‘1HO MMPEACTABJIATH PC3YJIbTATHI BBIIIOJITHECHHOI'O (bPIBI/I‘ICCKOl"O OIIbITa (BKCHepI/IMeHTa,

WCCJICIOBAHMS, TIPOEKTA).

Coemecmuasn desamenvHOCHb (COMPYOHUUECHBO0):
. MIOHUMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON M MHAMBUAYAJIbHON pabOThI MpHU pe-
HIEHUU KOHKPETHOH (pr3nyeckoit mpoOiemMsr;

. MIPUHUMATD LEIU COBMECTHOMN JESITEIbHOCTH, OPIaHU30BbIBATh AEUCTBUA MO €€ JOCTUKEHHUIO:
pacnpenensaTh poiu, 00CyX1aTh MPOLECCH] U PE3yIbTaThl COBMECTHOW paboThl; 0000111aTh MHEHUSI HECKOJIb- KUX
JTIOJICH;

. BBITIONHATh CBOIO YacTh pabOThl, JOCTUrasi KaueCTBEHHOTO pe3yiabTaTa IO CBOEMY

HAIPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMH YJI€HAMH KOMaH/Ibl;

. OLICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIMI MPOAYKT IO KPUTEPUSIM, CAMOCTOSITENIBHO CPOp-

MYJIMPOBAHHBIM YYaCTHUKaMH B3aUMO/IEHCTBUS.

Yuueepcanvnvie pecynsimusnvie oeticmeust

Camoopzanusayusn:

*  BBIIBIISATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOIUX A peleHus GU3U- YECKUX
3HaHUM;

* OpHUEHTHUPOBATHCS B PA3JIMYHBIX MOAXO0JAX NPUHATHS pEUIeHUH (MHAMBHUIYyalbHOE, MPHHATHE
peleH s B IpyIie, IPUHATHE PEIIeHU rpymmoil);

*  CaMOCTOSITEJIbHO COCTaBISATh AJTOPUTM pelIeHHs (PU3MUECKON 3a/auM WM IUIaHa MCCeNoBa- HUA C
y4ETOM HMEIOIIMUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh INpejaraeMble Ba- PHAHTHI
pelieHnii; Aenarb BIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.

Camoxonmpons (peghnexcus):

+ JlaBaTh a/ICKBATHYIO OLICHKY CUTYAIH U MpeasiaraTh IjiaH e€ n3MeHeHHs;

* OOBACHATH MPUYMHBI JOCTHKEHUSI (HEJOCTHKEHHS) pEe3yNbTaTOB IESATENbHOCTH, [1aBaTh OIICHKY
pUOOPETEHHOMY OIIBITY;

*  BHOCHUTH KOPPEKTHUBHI B JACSITEIHLHOCTD (B TOM UKCJIE B XOJ BBITOJIHEHUS (PU3HMUECKOT0O UCClIe- TOBaHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, M3MEHMBIIUXCS CHUTyallUld, yCTAHOBJCHHBIX OIIU- OOK,
BO3HUKILNX TPYIHOCTEN; OLEHNBATh COOTBETCTBUE PE3YJIbTATA LIENIN U YCIOBHSIM.



QMOL(HOHaJleblﬁ UHmMmeieKkm:
+ CTaBUTh ceOs HA MECTO APYyroro 4€jIoB€Ka B XOJ€ CIiopa Wik JUC KYCCMU Ha HAYUYHYIO TEMY,
IIOHUMAaThb MOTHBBI, HAMECPCHUSA U JIOTUKY APYI'OI'o.

Ilpunamue ceoa u opyaux:
+ TpU3HABaTh CBOE MPABO HA OMIMOKY MPH PEeLICHUH (PU3NIECKUX 3a/1a4 WK B YTBEPKICHHUAX Ha
HAy4YHBIC TEMBI U TAKOE YK€ TPABO JAPYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

Ilpeomemmnule pe3ynomamsi Ha 6A3080M YPOBHE OOJIIHCHBL OMPANHCAML CHOPMUPOBAHHOCMb ) 00YUa-
FOWUXCSL YMEHULL:

* HCIIOJIB30BATh MOHATHS: (PU3NYCCKUE M XUMHUYCCKHC SIBIICHUS; HAOIIOJICHUE, SKCIICPUMEHT,
MOJieb, TUIOTE3a; €AMHULIBI (PU3MYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperatHble COCTOSIHUS BEIIECTBa
(TBEpHOE, XKHUAKOE, ra3000pa3HOe); MEXaHUUECKOE JBIKEeHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSAMOIHHEH-
HOE), TPACKTOpHUS, PaBHOJICUCTBYIOMAs CUJI, Aedopmarius (ynpyras, IacTUYecKas), HEBECOMOCTb, CO00IIa-
OLLUECS COCY/IBI;

+ pasnuuath sBieHUs (aud@ysus; TEmnoBoe MBUIKEHUE YACTHUI] BEIIECTBA,; PAaBHOMEPHOE JIBHKE-
HUE; HEPAaBHOMEPHOE JIBIIKCHHUE; MHEPIIUS; B3aUMOJICHCTBUE TEII, pABHOBECUE TBEP/BIX TN C 3aKPEIUICHHON
OCBIO BpallleHus; Tepeaaya JaBieHus TBEPAbIMU TeJIaMHU, KUIKOCTSIMH U Ta3aMu; aTMoc(hepHoe naBie- Hue;
TJIaBaHKE Tel; MPEeBPAIEHUS] MEXaHUUECKOI YHEPTHH) 10 OMHUCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PU3NICCKOE SBIICHUE;

+ pacmo3HaBaTh MPOSBIECHUE U3YUYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢busnueckre sBIEHUS B MPUPOAE: MPUMEPHI IBMKCHHS C PAa3IUYHBIMU CKOPOCTSMHU B JKMBOH U HEXH- BOU
MIPUPOJIC; JCUCTBHE CHIIBI TPEHUS B MPHUPOAC W TEXHHKE; BIMSIHUE aTMOCPEPHOTO JABJICHHS Ha YKUBOMN
OpraHW3M; IUIaBaHUE PhIO; PHIYard B TEJIE YEOBEKa; IMPU 3TOM IEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B y4eO-
HYIO, BBIAICNATD CYIIECTBEHHBIC CBOMCTBA/MPU3HAKY (PHU3UUECKUX SBIICHUMH;

+ ONHCHIBATh U3YUYCHHBIE CBOICTBA TeNl U (PU3UUECKHE SBICHUS, UCTIONb3Yys (PU3NYECKUE BEIH-
YiHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTbh, CPEIHSS CKOPOCTh, CUJIa YIIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, Cujla TPeHHUs, AaBlieHue (TBEPIOTo Teia, )KHUIKOCTH, ra3a), BHITATKUBAOIIAs CHIIA,
MeXaHu4Yeckas paboTa, MOIIHOCTh, TUICYO CHIIBI, MOMEHT CHJIbI, KO3()(DHUIIMEHT TOJIE3HOTO JCUCTBUS MeXa-
HU3MOB, KHHETHUYECKAsl W TOTSHIMAbHAS YHEPTHs); IMPU OIMMCAHWW MPABHIBLHO TPAKTOBATh (U3MICCKUI
CMBICJT MCIIOJIB3YeMBIX BEIMYHMH, UX 0003HAUCHUS W SIWHUIBI (PH3UICCKUX BEJIUYHH, HAXOJUTH (OPMYIIBI,
CBSI3BIBAIOIIHUE JIAHHYIO (PH3UYECKYIO0 BEIMYHUHY C JIPYTUMH BEJIMIMHAMH, CTPOUTH TpadUKH U3YICHHBIX 3a-
BHCHUMOCTEH (PH3UYECKHUX BEITHYNH;

+  XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U TPOIIECCHI, UCIOIB3Ys MpaBHUiia CIIO-
KEeHHs CUIT (BIOJIb OJHOW TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIO PAaBHOBECHS
peruara (670Ka), «30J10TOE MPABUIIO» MEXAHHUKH, 3aKOH COXpPaHEHHs] MEXaHHUECKON dHEPTUu; mpu ATOM Ja-
BaTh CJIOBECHYIO (JOPMYIHUPOBKY 3aKOHA M 3aITMCHIBATH €T0 MATEMAaTHICCKOE BRIPAYKEHUE;

« OOBACHATH (U3NYECKUE SIBIICHUS, IMPOILIECCHI U CBOWCTBA TEl, B TOM YHCI€ U B KOHTEKCTE
CUTYaIlMi TPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPHUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
00B- sicHeHHe U3 1—2 JIOTMYECKHX IIaroB C OMOpol Ha 1—2 M3y4EHHBIX CBOMCTBA (M3UYECCKUX SIBICHUU,
(bu3K- 4eCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

« pemath pacy€THbIe 3amaud B 1—2 JEHCTBUS, UCHONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckrue BeNTUYMHBI: Ha OCHOBE aHaJM3a YCJOBHS 3aJauM 3allMChIBaTh KPaTKOE YCIOBHE, MOJCTABIATH



(bu- 3udeckue BeJIMYUHBI B (OPMYIIBI M IPOBOAUTH Pacu&Thl, HAXOJUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBbIE
IUISL PEIIeHNUs 33/1a4, OLICHUBATh PEATUCTUYHOCTD MOTyYSeHHOH (PU3HMUECKON BETMYNHBI;

+ pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh IMPH MOMOIIM (U3UYECKHX METO/AOB; B
OIMCaHWUU UCCIIE0BAHUS BBIJEIATH IPOBEPSAEMOE MIPEIONI0KEHNE (TUIIOTE3Y), pa3IuyaTh U HHTEPIPETUPO-
BaTh MOJIyYEHHBIN pe3yJbTaT, HAXOAUTh OIMIMOKH B XOJI€ OTBITA, JAeaTh BBIBOBI 110 €T0 PE3y/IbTaTaMm;

*  TPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3NYECKUX SBJICHUHA MK (PU3UUYECKUX CBOICTB Tell:
(dbopMynHpOBaTh TPOBEpsSEMBbIC TPEATNONIOKEHHUS, COOMPAaTh YCTAHOBKY M3 IPEIJIOKEHHOTO 000pyIOBaHMUA,
3aIMCBIBATh XOJI OMBITA M (HOPMYIHPOBATH BBIBOJIBI;

* BBINOJIHATH NPSIMBbIE M3MEPEHHUSI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00b&Ma, CHIIBI M TEMIIe-
paTtypel ¢ WCHOJB30BAHHWEM AaHAJOTOBBIX M IM(POBBIX MPHOOPOB; 3aMUCHIBATH MOKa3aHHUS MPUOOPOB C
y4ETOM 3a/TaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

* IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIUYMHBI OT JAPYrod € HUCIOJb-
30BaHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUXKYIIETOCs Tela OT BPEMEHHU JIBUIKEHUS
TeJa; CUJIbl TPEHUs CKOJIbKEHUs OT Beca Telsla, KayecTBa 00paOOTKHM MOBEPXHOCTEH Tela M He3aBUCHUMOCTHU
CHJIBI TPEHHUS OT IUIOLIAU CONPUKOCHOBEHHUS TEJI; CUJIbI YIIPYTOCTH OT YJUIMHEHUS IPY>KUHBI; BHITAIKUBAIO-
med cuiabl OT 00bEMa MOrpyKEHHOM YacTH Tesla M OT IJIOTHOCTH KHMJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTHU TE€Ja, OT TJIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJIO; YCIOBUM IJIaBaHUS TEJl, YCIIOBUN pPaBHOBECHS
pplyara 1 OJOKOB); Y4acTBOBAaTh B IUIAHMPOBAHMM Y4YEOHOIO HCCIIEOBaHUS, COOMpAaTh YCTAHOBKY U
BBIIOJIHATh M3Me- pEHus, cienys MpeUIoKeHHOMY IUIaHy, (UKCHpPOBATh pE3yNbTaThl IOJIYYEHHOM
3aBUCUMOCTH (M3WYECKUX BEIMYMH B BUJE MNPEIJIOKEHHBIX TaOMUI M TpaHKOB, JieNaTh BBIBOABI IO
pe3yabTaTaM UCCIIEJOBAHNUS;

* IPOBOJUTH KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIMYMH (TUIOTHOCTH BELIECTBA KUJIKOCTH WU
TBEPAOrO Teja; CUJIa TPEHUS CKOJIbKEHUS; TaBJIeHHE BO3/1yXa; BBITAJIKMUBAIOIIAs CUja, IEHCTBYOIIas Ha MO-
IPYy’KEHHOE B KUAKOCTb TeJIO; KO3(PPUIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), ClIeAys Mpeo-
KEHHOW HWHCTPYKLUHMHU: TpPH BBINOJIHEHUH HW3MEpPEHUNl CcoOupaTh OSKCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUE€HHE NCKOMOM BEJTMUNHBI;

+ co0JI0/1aTh MpaBUjIa TEXHUKU 0€30M1acHOCTH U paboTe ¢ 1abopaTOpHBIM 000PYI0OBAaHUEM;

* yKa3blBaTh NPUHLUIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, AU-
HaMOMETp, COOOLIAIOIUecs] COoCy/bl, 0apoMeTp, pblYar, MOJBMXKHBIM M HETOABMXKHBIA OJIOK, HaKIOHHAs
IIJI0C- KOCTb;

*  XapaKTepu30BaTh MPHUHLMIIBI ACUCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOpOH Ha MX OMMCaHUs (B TOM YHUCIIE: MOJIMINITHUKHN, YCTPOUCTBO BOAONPOBOJA, THAPABINYECKUN Mpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), MCHOJb3ysd 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN U HEOOXOMMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

* TPUBOJMTH TPUMEPHl /| HaXOAUTh MH(POPMAIMIO O TPUMEPaX MPAKTUYECKOTO HCIIOJIL30BAHUS
¢u3nyeckux 3HAHMA B TOBCEJHEBHOM JKM3HM s oOecrneyeHus Oe30MacHOCTH TNpu OOpaIleHuu ¢
npuOoOpaMy U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pPOBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CPENE;

*  OCYUIECTBJIATh OTOOpP MCTOYHUKOB MH(OpMAIMK B ceTd VIHTEpHET B COOTBETCTBUU C 33JaHHBIM
MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAaHUN U MyTEM CPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJE-
JATh UHPOPMAIUIO, KOTOPAs SABJISIETCS IPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOI;

* UCMOJb30BaTh TNPHU BHINOJIHEHUH YUEOHBIX 3aJaHUN HAayYHO-TIONMYJSPHYIO JUTEparypy ¢usu-
YEeCKOI'o COZIep KaHus, CIPaBOYHbIC MaTepUabl, pecypchbl ceTu MHTepHeT; BnageTs npuéMaMu KOHCIIEKTHUPO-
BaHUs TEKCTA, IpeoOpa3oBaHus HHPOPMALIUU U3 OAHOI 3HAKOBOM CUCTEMBI B APYTYIO;

*+ Co3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HUCTOY-
HUKOB WH(pOpMauu GU3NUECKOTO COJACPKAHUSA, B TOM YUCIIE ITyOJUYHO JeNaTh KpaTKUe COOOLIeHUs O pe-



3yNnbTaTax MPOEKTOB WM YyUeOHBIX UCCIIEIOBAHUI; IPU ITOM IPaMOTHO HCIIOIb30BaTh U3yYEHHBIN MOHATHI-
HBIN anmapar Kypca (pU3uKH, CONMPOBOXK/IATh BHICTYIICHHE MTPE3CHTAINCH;

« TpU BBIOJHEHUU YYEOHBIX MPOEKTOB U HMCCIECIOBAHUIN paclpenesiaTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUH C MOCTaBJICHHBIMM 33Ja4aMH, CJIEIUTH 3a BBIIIOJIHEHUEM ILIaHA JIEUCTBUH, aJICKBaTHO OLCHU-
BaTh COOCTBEHHBIN BKJIAJ] B IEATEILHOCTh TPYIIIBI; BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHUCTBHUE, YUH -
ThIBasi MHEHHE OKPYKaIOIIHX.



TEMATHYECKOE INTAHUPOBAHHE

KoanuecrBo yacos

HOMH MOBEPXHOCTH TEI0;— II0YEMY B KAPKYIO

HauMenoBanue Buasi,
Ne KoH- npak- | Jlara u3y- ¢opmbl | Diexkrponnsbie (uudpposbie) 06pazo-
PAa3aei0B H TEM _ _ Buambl nesiTeJIbHOCTH
n/m DOIDAMMBI peero| TPOIb THY€E YeHHs KOH- BaTeJbHBIE PECYPCHI
porp HbIE Pa- | CKHe TpOS
00TBI | padoThI
Paznen 1. @u3nka u e€ posib B MO3HAHHH OKPYZKAKOLIEro MHpPAa
1.1. | ®u3zuka — 2 0 0 07.09.2022 Beuipnenne pasmmauii  Mexay Qusude-| VorHblil I'ocynapcrBeHHass  oOpasoBaTelibHast
HAYKA 0 MpHpoIe 08.09.2022 | CKHMI H XHMIYCCKHMHI  IPCBpAMICHHAME | OIpoc maropma «Poccuiickas 3JIeKTpoHHast
(MC — xummus);
Pacnoznasanue u knaccudukarus (pusmde- HIKOIa» .
CKHX SIBJICHHIA: MCXaHHYCCKHX, TCILIOBbIX, (httDS://reSh'edu'rU/SUb]eCt/28/7/)
SJCKTPHYCCKHX, MAIrHHTHBIX HW CBCTOBBIX]
HHGHI'OHBHHB H OIIHCAHHUC (bHBHLIeCKl/IX SBJIC-
HUH
1.2.| ®u3nuecKHe Be- 2 0 0 14.09.2022 OrnipejiesieHUE HEHBI JIeJIEHHs IKallbl u3Me-| Y CTHBIA r OCyJlapCTBCHHAaA 06pa30BaTeJ]bHa$I
THYHHBI 15.09.2022 | pureiabHoro npudopa;| onpoc iargopma «Poccuiickas a1eKTpoHHas
MBMCPCHI/IC JIMHEHUHBIX IzaBMCpOB TECI H llpe— [IKOIIAY
MEKYTKOB BPpEMEHH C YYETOM IIOIPENIHOCTEN, .
Vsmepeniie 00bEVA KIIKOCTH H TBEPIOro (https://resh.edu.ru/subject/28/7/)
Tena;
H3mepenue TemMnepaTypsbl PH MOMOIIH KH/T-
KOCTHOI'O TEpMOMETpa H JdaTHUKa TeMIlepa-
TYpBI;
Brinonnenue TBOPYECKHX 3a,uaHm?’1 I10 110-
HCKY CII0CODOB U3MEPEHUs] HEKOTOPBIX (PU3H-
YECKHX XapaKTEpHCTHK, HAalpUMEp pa3sMepoB
MaJlblx 00BEeKTOB (BOJIOC, I[IPOBOJIOKA), yia-
NEHHBIX 00BEKTOB, OOIBIIHX PACCTOAHUIH, Ma-
IBIX MPOMEKYTKOB BpeMeHH. OOcyxieHue
npeiaracMaix croco0oB
1.3 | EcrecTBeHHO- 2 0 0 21.09.2022 BrinsukeHHe ruiores, o0bACHAIONIMX po-| Y cTHLIH ["ocyapcTBeHHas oOpazoBareibHas
HAYYHbIH METO0J 22.09.2022 | cThic ABICHIA, HANlpUMEp:— IOYeMy OCTa-) Olpoc riatopmMa «Poccuiickas 2JeKTpoHHas
HAaBJIMBACTCH IBHIKYLICCCH I1O I'OpH30HTAJlb-
MO3HAHHA HIKOJIa»

(https://resh.edu.ru/subject/28/7/)




MOTOAY B CBETJION OJIEXK/Ie MPOXJIaJAHEH, YeM B
TEMHOM;

IIpennoxxenne cnocoOOB MPOBEPKH THUIIOA
TE3;

[IpoBenenne wucciemoBaHUS MO TIPOBEPKE
KaKo# 100 TUIOTE3bI, HAIIPUMEP: AaTbHOCTh
monéTa MIapuKa, MymeHHOTO TOPU30HTANBHO,
TeM OolbIre, 4eM OOoJIbIIe BHICOTA ITYCKa,

IMocTpoeHre mpocTeHIIMX Mojenei (Qusm-
YecKUX ABJICHMH (B BHJIE PHUCYHKOB WIH
CXeM), Hall[puMep TaJeHHUE TPEeaIMeTa; IPSMO-
JIMHEIHOE paclpoCTpaHeHHUE CBETa

Hroro no pasaciy

Paznen 2. [leponayannb

HbIC CBCICHUS 0 CTPOCHHUM BeUIECTBA

2.1. | CTpoenue Bere- 1 0 0 28.09.2022 | Halmozxenue u MHTCPNPETALMs OIBITOB,| YCTHBIH locynapcTBeHHass — oOpa3oBaTelbHas
CTBa CBHICTE/ILCTBYIOIMX 00 aTOMHO-MOJICKYJLAp-| OTPOC nnatopma «Poccuiickas SneKTpoHHAas
HOM CTPOCHHHU BCHICCTBA: ONBITHI C paCTBOPEC-
IKOJIa»
HHUEM pa3JIMIHBbIX BCUIECTB B BOJC, )
OlCHKA DA3MEPOB ATOMOB W MONEKYJ ¢ (https://resh.edu.ru/subject/28/7/)
HCTIONB30BaHueM (oTorpaduii, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockone (ACM);
OmnpeneneHne pa3MepoB MaJIBIX Tell
2.2. | IBu:kenne u B3a-| 2 0 0 29.09.2022 Habnroznenne u 06bsicHeHHE OPOYHOB- Yerublit l'ocynapctBeHHass  oOpa3oBaTenbHas
uMozeiicTBue Ya- 05.10.2022 | cKoro ismkenns u apienns 1 dysun; onpoc wiarpopma «Poccuiickas dIeKTpOHHAs

CTHII BelleCTBa

IIpoBenenne u OOBACHEHHE OMBITOB IO
HAOJIIOICHUIO TEIIOBOTO PACIINPEHHUS ra30B;)
[IpoBenenue u 00BSICHEHUE OMBITOB IO
O0OHAPY)KEHHIO CHJT MOJICKYJISIPHOTO MPHTSIKE-
HHSI K OTTAJIKUBAHMS

HIKOJIa»

(https://resh.edu.ru/subject/28/7/)
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2.3.

ArperatHbie co-
CTOSIHMSI  Bellle-
cTBa

06.10.2022
13.10.2022

Onucanue (C HCHOIB30BaHUEM MPOCTHIX
MoJieJiell) OCHOBHBIX pa3iM4Mil B CTPOCHUH
ra3oB, OKMAKOCTEHl ¥  TBEPIABIX  TeI;
OObsicHEeHHEe MaJlol C)KUMAaeMOCTH SKHJKO-
CTeW ¥ TBEPABIX TeJ, OOJBIION CKUMACMOCTU
ra3os;

OObscHeHHE CcOXpaHeHHs (OpMBI TBEP
JIBIX TEJl ¥ TEKy4EeCTU KUIKOCTH;

IIpoBeneHune OMBITOB, TOKA3BIBAIOUIUX, YTO
B TBEPJIOM COCTOSIHUM BOJABI YaCTHULIbI

YerHbli
0IIpoC;
KonTpomns-
Has paboTa

l'ocynapctBennass ~ oOpa3oBarenbHast
mwiardopma «Poccuiickas AMeKTpoHHAas
LIKOJIa»

(https://resh.edu.ru/subject/28/7/)

HaXOJATCS B CPelHEM Jalibllle JPYT OT Ipyra
(TIIOTHOCTH MEHBIIIE), UEM B )KUJIKOM;
YcTaHOBIEHNE B3aUMOCBSI3H MEXIY OCO-
OEHHOCTSIMH arperaTHbIX COCTOSHHH BOABI U
CYIIECTBOBaHHEM BOAHBIX opranu3MoB (MC

— Owmomorusi, reorpadus)

Hroro no pazneny

6

Paznen 3. /IBuskeHne U B3auMo/IeiicTBHE TeJl

3.1

Mexannieckoe
IBHMIKEHHE

3

0

19.10.2022
26.10.2022

HccnenoBanue paBHOMEPHOIO JBUXKECHUS U
OIIpe/IeIeHNEe eTO IPU3HAKOB;

HaGmozienne HEepaBHOMEPHOTO JIBM)KEHHS
U ONpENeeHNne ero OTIMYHMNA OT paBHOMEp-
HOTO JIBIDKCHNS;

Pemenne 3agau Ha omnpeneneHue MyTw,
CKOPOCTU U BPEMEHHM PAaBHOMEPHOTO JIBUKE-
HUS;

AHanu3 rpaduKOB 3aBUCHMOCTH IyTH H

CKOPOCTHU OT BPEMECHU

YcerHbIn
onpoc

locynapctBennast ~ oOpa3oBarenbHast
matdopma «Poccuiickast HIeKTpOHHAS
IKOJIa»

(https://resh.edu.ru/subject/28/7/)
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3.2.

HNuepuus, macca,
IJIOTHOCTh

27.10.2022
16.11.2022

OOBsACHCHHE W TMPOTHO3HPOBAHUC SBJIC-
HUH, OOYCIIOBJIICHHBIX HWHEpPLUEH, HapUMEp:
YTO MPOUCXOTUT NPU TOPMOKCHHU HIH PE3-
KOM MaHEBpE aBTOMOOWIS, TOYEeMYy HEBO3-
MOXKHO MTHOBEHHO TPEKPATUTH JABIKCHHUE HA
BEJIOCHIIEC MJIM CAMOKATE M T. 1I.;

[lpoBeneHue W aHaIU3 OMBITOB, JCMOH-
CTPUPYIOIIUX H3MCHCHHUE CKOPOCTH JBHIXKE-
HUSI TeJNa B pe3yiabTaTe NCUCTBHS HA HEro
JIpy- TUX TEIL;

Perienne 3amad Ha oOmpeeieHHE MaccChl
Tena, ero 00bEéMa M IJIOTHOCTH,

HpOBeZ[eHI/Ie W aHaJlu3 OIIbITOB, JCMOH-
CTPHUPYIOIIUX 3aBHCUMOCTh H3MEHCHHUS CKO-
pOCTH Tena OT €ro MaccChl MPH B3aHUMOJCH-
CTBUU Ten. M3MepeHue Macchl Tena pasind-
HBIMH CIIOCO0aMH;

OmnpeneneHrue IUIOTHOCTH Tella B PE3yJIbTaTe

HU3MEPCHUs €ro MacChl U 00BéMa

Ycrab
onpoc

['ocymapcTtBeHHass  oOpa3oBaTesbHAs
miatdopma «Poccuiickast HIEeKTpOHHAS
IIKOJIa»
(https://resh.edu.ru/subject/28/7/)



https://resh.edu.ru/subject/28/7/
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3.3.

Cuiaa. Buael cua

14

17.11.2022
11.01.2023

W3yyeHne B3aMMOJCWCTBHS KaK HPUYUHEI
N3MEHEHHS CKOPOCTH TeJa WM ero nedopma-
LHH;

Omncanne peaybHBIX CHUTyallMd B3anMO-
JIEHCTBUS TEJI C TOMOIIBIO MOJIENIEH, B KOTO-
pPBIX BBOIUTCS TIOHATHE U H300paKkeHHUE
CHUJIBI;

W3zyuenue cunsl ynpyroctu. Mccienosa-
HUE 3aBUCHUMOCTH CHUJIBl YIPYTOCTH OT yJUIH-
HEHHs PE3MHOBOTO LIHYPa WU MPY>KUHBI(C
MOCTpOCHHUEM Tpaduka);

AHanu3 NMpaKkTHYECKHX CUTyalui, B KOTO-
PBIX TPOSIBISIETCS] JEWCTBHE CHIIBI YIPYTOCTH
(Yynpyrocts Ms4a, KPOCCOBOK, BETOK JIepeBa H
ap.);

AHanM3 MPakTHYECKUX CUTYyaluil, B KOTO-
PBIX TPOSBISIETCS] JEUCTBHE CHJIBI YIPYTOCTH
(ynpyrocTs MfA4a, KPOCCOBOK, BETOK JepeBa U
Ap.);

AHanM3 cuTyauuii, CBS3aHHBIX C SBJICHUEM
TsroreHus. OObSCHEHHE OpONTAIBHOTO JBH-
KEHUs. TUIAHET C WCIOJIb30BaHUEM SIBJICHUS
TAroTeHHs M 3akoHa mHepuun (MC — actpo-
HOMHS).;

W3mepenne Beca Tena C MOMOLIBIO JHHAMO-
MmeTpa. OG0CHOBaHHE ITOTO criocoba u3mepe-
HHUSL;

AHanmu3 W MOJETHPOBAHHE SIBICHUS HEBE-
COMOCTH;

OKcIlepUMEHTaJIbHOE TIOyYEHHE IpaBHiIa
CIIOXKCHUSI CHJI, HAallpaBJIEHHBIX BJIOJb OJHOM
npsimoil. OmpejienieHue BEIUYHUHBI PaBHOAEH-
CTBYIOILIEH CUII;

W3yyeHne cuitbl TPEHUS CKOJIBKEHUS 1
CHIIBI TPEHHS TIOKOS;
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS OT
Beca Tela M CBOMCTB TPYIIMXCS ITOBEPXHO-

YceTHbIN
OIIPOC;
KonTpo:s-
Has paboTa

l'ocynapctBennas  oOpa3oBarenbHast
mwiardopma «Poccuiickas 37IeKTpoHHAs
LIKOJIa»

(https://resh.edu.ru/subject/28/7/)
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CTeilt;

Pemenne 3amad ¢ wmcmomb3oBaHUEM (Hop-
MyJ UIS pacdéra CHJIBI TSHKECTH, CHIIBI YIIPY-
TOCTH, CHUJTBI TPEHUS

Nroro no pazaeny

21




Paznen 4. laBjieHue TBEPABIX TeJ, :KUAKOCTEN H ra3oB

4.1.

Jasaenue. I[lepe-
Aa4va JaBJICHUS
TBEPABIMH Te-
JIaMH, KHJIKO-
CTSAAIMM M razaMu

12.01.2023
19.01.2023

AHanu3 U OOBSCHEHHE OIBITOB U IPAKTH-
YEeCKUX CHUTYyalllid, B KOTOPBIX HPOSBISETCS
CHJIa JaBJICHUS,;

O6ocHOBaHHE CIOCOOOB YMEHBIICHUS ¥
YBEIMYCHUS JaBIICHNUS;

N3ydyeHnue 3aBHCHMOCTH NABICHUS Tasa OT]
00BEMa 1 TeMIepaTypsl;

N3ydyenne ocoOeHHOCTEH Inepenadn JaBiie-
HUS TBEPABIMU TEIAMH, XHIKOCTSIMH M Ta-
3aMu. OOGOCHOBaHHE pE3yJNbTAaTOB OIBITOB
0COOCHHOCTSIMU CTPOCHUS BELIECTBAa B TBEP-
JIOM, KHUAKOMH Ta3000pa3HOM COCTOSTHHUSX;

OKCHepUMEHTANBHOE JI0KAa3aTelbCTBO 32+
koHa [lackans;

Pemienne 3amau Ha pacy€r naBieHuUs TBEP-
JIOTO Tela

Y cTHBIIT
orpoc

l'ocynapctBennas  oOpa3oBarenbHast
mwiardopma «Poccuiickas 37IeKTpoHHAsS
HIKOJIa»
(https://resh.edu.ru/subject/28/7/)

4.2,

JlaBiaenue
JKHJI-
KOCTH

25.01.2023
08.02.2023

HccnenoBanue  3aBUCUMOCTH  JABJICHHUS
KUIKOCTH OT TIIyOMHBI MOTPYKEHUS U ILIOT-
HOCTH JKUJIKOCTH;

HaGmonenue u 0oOBsICHEHHE THIPOCTATH-
YEecKOro Iapajokca Ha OCHOBe 3akoHa [lac-
KaJs;

N3yuenne cooOmaoniuxcs CoCyi0B;

Pemenne 3amau Ha pacy€r AaBICHUS KU
KOCTH;

OOBsCHEHNE TPUHIMINA JCHCTBUS THUIPAB-
JIMYECKOTO IPecca;

AHanmu3 U OOBSICHEHHE MPAaKTUYECKUX CH-
Tyallud, JAEMOHCTPUPYIOIIMX MPOSIBICHHE
JTABJIEHUS] JKUAKOCTH W 3akoHa [lackas,
HampuMep IPOIECCOB B OPTaHU3ME IPH TITy-

6okoBotHOM HBIpsiHUH (MC — Ounosorus)

Y cTHBIN
orpoc

FOCYJIapCTBeHHa}I 06pa30BaTenLHa;1
wiatgopma «Poccuiickas 31eKTpOHHAs
IIKOJIa»
(https://resh.edu.ru/subject/28/7/)
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4.3.

AtMocdepHoe

JaBJIeHHE

09.02.2023
02.03.2023

DKCnepUMEHTANbHOE OOHAPYKEHHUE aTMO-
ctepHOrO
AHanu3 v OOBsACHEHHE OIBITOB M IMPAaKTHUE-

JaBJICHUA,

CKUX CHUTYallWi, CBSI3aHHBIX C JEHCTBHEM at-
Moc(epHOTO aBICHUS;

OOBsCHEHHE CYIIECTBOBAHUS aTMochepsl
Ha 3eMJIe ¥ HeKOTOPBIX IUIaHeTaX MM e€ OT-
CYTCTBHS Ha Ipyrux miaHeTax u Jlyae (MC
— reorpadus, aCTpOHOMHS);

VY cTHBII
oTpoc

l'ocynmapcTBenHnass ~ oOpa3oBareibHast
wiardopma «Poccuiickas 31eKTpoHHas

IIKOJIa»
(https://resh.edu.ru/subject/28/7/)

OOBsACHCHHE M3MEHEHHUS IUIOTHOCTH aTMO-
cepbl ¢ BBICOTOW U 3aBHCUMOCTH aTMOchep-
HOTO JaBJICHHA OT BbICOTHI;

Pemienue 3amau Ha pacuér armochepHOrq
JIaBJICHUS,

Wzyyenue ycrpoiicTBa OapomeTrpa aHepo-
una

4.4,

HeiictBue

HUX TeJI0

KU~

KOCTH M rasa Ha
NOrpy:kéHHoe B

09.03.2023
30.03.2023

OKcHepruMEeHTANbHOe OOHApY)KEHHE Jei-
CTBHSI J)KHIKOCTH M Ta3a Ha MOTPYKEHHOE B
HUX TEIO;

OnpeneneHue  BBITAIKUBAIOIIEH  CHIIBL,
JICHCTBYIOILEH HA TEJO, NOTPYKEHHOE B KU -
KOCTb;

IIpoBenenne u oOCyXICHHE OIBITOB, Jie-
MOHCTPUPYIOIIKX 3aBHCUMOCTb BBITAJIIKMBAIO-
el CUiibl, JEHCTBYIOLIEH Ha TEJIO B JKMJIKO-
CTH, OT 00bEMa MOTPYKEHHOH B KHUIAKOCTD Ya-
CTH T€JIa U OT IJIOTHOCTH KUJKOCTH;

HccnenoBanue 3aBHCUMOCTH Beca Tena B
BOJIE OT 00B&Ma MOTPYXEHHOW B >KUAKOCTH
4acTH TeJa;

Pewenue 3an1a4y Ha IpUMEHEHNE 3aKOHA
Apxumena 1 yCIOBHS IUIABaHUS TEII;

KonctpyupoBanue apeoMerpa HIM KOH-
CTPYUPOBAHUE JIOAKU U OIpEIEICHUE €€ Irpy-
30I0ABbEMHOCTH

YcrHbli
orIpoc;
KouTpo:as-
Has paboTa

l'ocynapcrBenHas
mwiardopma «Poccuiickas anekTpoHHas

oOpazoBarebHas

IIKOJIa»
(https://resh.edu.ru/subject/28/7/)
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Uroro no pazaeny

21

Paznen 5. PaGoTa u MomHoCTh. JHEPrUs
5.1. | Padora u Mou- 3 0 12.04.2023 | OxcrnepumeHTanbHOE OMpEACICHHE MeXa-| YCTHBIH locynmapctBennass ~ oOpa3oBaTenbHast
HOCThH 19.04.2023 | Hueckol pabOTH CUNEL TKECTH MpH Hajie-| OIPOC mwiatrdopma «Poccuiickas JIeKTPOHHAs
HUH Tella ¥ CWIBI TPEHHS NPH PaBHOMEPHOM
b IIKOJIa
MEPEMEIICHUN TEJIa IO TOPU30OHTAJIBHOU II10- :
BEPXHOCTH (https://resh.edu.ru/subject/28/7/)
Pacuér MomHoOCTH, pa3BUBacMOW IpHy
MOabEME IO JISCTHUIIC,
Pemenne 3aJa4 Ha pact{éT MEXaHHYECKOH
pa6OTBI 1 MOIIIHOCTH
5.2. | IIpocThie 5 0 20.04.2023 | Onmpenenenye BHIMIPBINIA B CHJIC TPOCTBIX | Y CTHBIH locynapctBennass ~ oOpa3oBarenbHast
Mexa- 04.05.2023 | MEXaHU3MOB Ha IPHMEpe phrdara, MOABKK-| OTPOC mwiarpopma «Poccuiickas SIeKTpOHHAs
HOro U HEIOABHXXHOI'O 6J'IOKOB, HaKJIOHHOM
HU3MbI IIKOJIa»

TUIOCKOCTH;

HccnenoBanne yciaoBHs PaBHOBECHS DBl
yara;

OOG6Hapy>XeHHe CBOWCTB MPOCTHIX MEXaHH3-
MOB B Pa3JIMYHBIX MHCTPYMEHTAaxX W IPHCIIO-
COOJICHUSIX, UCIIOJIB3YEMBIX B OBITYH TEXHHUKE,
a Takke B OJKMBBIX opraHuzmMax (MC —
6uono- rus);

OKCIIepUMEHTANIbHOE J0Ka3aTEeNIbCTBO pa-
BEHCTBa pabOT MpH NPUMEHEHHH MPOCTHIX
Me- XaHU3MOB;

Ompenenenrie KIIJ[ HakIOHHOW TIIOCKO-
cTH;

Pemenne 3agau Ha HpUMEHEHME IpaBHIA

paBHOBecHs pblyara u Ha pacu€t KII1J{

(https://resh.edu.ru/subject/28/7/)



https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

5.3. | Mexanu4eckas 4 10.05.2023 | OxcrepuMEHTAIBHOE ONPEACICHUE H3Me-| Y CTHBIH l'ocynapctBeHHast ~ oOpaszoBaTesbHAs
3Heprl/lﬂ 18052023 HEHUA KHHETUYECKOUW W TOTECHIUAJIBbHOU | OIPOC; HJIaT(bOpMa «POCCHﬁCKaﬂ 3HeKTpOHHaﬂ
SHEPIMM Tela NpU €ro cKaThiBaHuu mo| KOHTPOIb- LIKOTIEY
HaKJIOHHOH IIIIOCKOCTH; Hasi pabota )
DOPMY/HPOBAHHE HA OCHOBE HCCIEIOBA- (https://resh.edu.ru/subject/28/7/)
HUS 3aKOHA COXPAaHEHUs] MEXaHUUYECKOH HHEp-
TUH;
OO6cyxneHne TpaHUI TPUMEHHMOCTH 3a-
KOHAa COXpAaHCHUA SHCPIUU;
Pemenne 3aJa4 C HMCIIOJIb30BaHHUCM 3dKOHa
COXpaHCHHS SHCPIUU
Hroro no pazaeny: 12
Pe3epBHOE Bpems 2
OBIIEE KOJIUYE- 68
CTBO YACOB 11O

ITPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

KosnuecTBo 4acos
Buasl
Ne KOH- ara ’
Tema ypoka NpaKTH- A (¢popmbI
n/m TpOab- H3y4eHHUsl
BCEro HbIe pa- YeCKHE KOHTPOJIS
padoThI
00ThI

1. | Mucrpykrax no Th B kabunere ¢puznku. Pu- 1 0 0 07.09.2022 | Ycrabiii
3MKa — HayKa o IpHupojie orpoc

2. | ®dusHyecKHe ABICHUS 1 0 0 08.09.2022 | Ycrabiii

orpoc

3. | ®usnveckue Beauunsbl. U3mepenue duzmnue- 1 0 0 14.09.2022 | Ycrnprii
CKHX BEJIMYHH. onpoc
Jabopamopuasn padoma Nel «Onpeoenenue
yenvl Oenenst UsMepumensHo2o npuoopay

4. | ®uznueckue npubopsl. [lorpeiHocts u3Mepe- 1 0 0 15.09.2022 | Yernprii
HHﬁ. orpoc
Jlabopamopnas paboma Ne2 «Hzmepenue
00vEMa JcuoKocm 1 MEEPO02o menay

5. | Kak ¢u3uka u Ipyrue ecTeCTBEHHbIE HayKH 1 0 0 21.09.2022 | Ycrnbiii
M3y4aroT npupoay. EcrecTBeHHO-Hay4HbIH Me- onpoc
TOJ1 IO3HAHUS

6. | Onucanue puU3MUECKUX SBICHUN C TOMOLIBIO 1 0 0 22.09.2022 | Ycrnbrii
MoJeen omnpoc

7. | ATOMBI U MOJIEKYJIBI, UX Pa3MepBI. 1 0 0 28.09.2022 | Ycrnbiii
Jlabopamopnas paboma Ne3 «Onpedenenue orpoc
PaZMePos MabixX mei»

8. | JABukeHue yacTull BetecTBa. CBA3b CKOPOCTH 1 0 0 29.09.2022 | Ycrubii
JBWKEHMsI YacTUL] ¢ TeMileparypoil. bpoyHoB- orpoc
CKO€ JBHIKCHHE.

9. | Auddyzus. BzaumojeiicTBue yacTull Belle- 1 0 0 05.10.2022 | YcrHmiii
CTBa: MPUTKECHUE U OTTAIIKUBAHHE onpoc

10. | ArperatHble COCTOAHHMS BEIlECTBA: CTPOCHHE 1 0 0 06.10.2022 | YcrHblii
razoB, *UJAKocTed U TBEPJBIX (KpUCTaJUIH4e- ofipoc
CKHX) TeJl.

11. | B3auMocBs3p MeXly CBOHCTBAMH BELIECTB B 1 0 0 12.10.2022 | Ycrupiit
Pa3HBIX arperaTHbIX COCTOSHUAX M UX aTOMHO- orpoc
MOJIEKYJIIPHBIM cTpoeHHeM. OcoOeHHoCTH ar-
peraTHBIX COCTOSIHUI BOJIbI

12. | Konmponwvnasa paboma Nel no meme «Ilepso- 1 1 0 13.10.2022 | Kourpous-
HAuanbHble C6eOCHUs O CMPOEHUU BEUJeCNEa» Has pabora

13. | Mexann4eckoe IBIKCHHE. PaBHOMEpPHOE H He- 1 0 0 19.10.2022 | Ycrubrii
paBHOMEpHOE IBHKEHHE. otipoc




14. Ckopoctb. CpefHsisi CKOPOCTh ITPH HEPaBHO- 20.10.2022 EICT:;’IH
1T
MEPHOM JIBHIKCHUU P
15. | Pacuér myTu 1 BpeMeHU BUKEHUS 26.10.2022 | yernpi
orpoc
16. | SIBnenue nHepunu. 3aKOH HHEPIIUU 27.10.2022 | verumii
ormpoc
17.1 Bsanmopeiicteue Tex xax MPUYMHA U3MCHEHUS] 09.11.2022 E:HCT::;IH
CKOPOCTH JIBUKCHUS TET P
18. | Macca kak Mepa HHEPTHOCTH Telia 10.11.2022 | vermmii
ormpoc
19. | TInotHOCTH BemecTBa. CBSA3b MIOTHOCTH C KO- 16.11.2022 | Ycrusri
JMYECTBOM MOJICKYJI B €AMHUIE 00bEMA Bellle- onpoc
CTBa.
Jlabopamopnaa paboma Ned «Onpeodenenue
NJIOMHOCMU MEEPO020 Mmeay
20| Cuna kax XapaKTePUCTHKA B3aUMOJICHCTBHS 17.11.2022 z,;;:zm
Ten
21. | Cuna ynpyroctu 1 3akoH ['yka 23.11.2022 | veruwi
orpoc
22.| Pemenne 3a1a4 10 Teme «Cria YIIPYTOCTH U 24.11.2022 ZCT:;’IH
11
3akoH ['yka» P
23.| Vi3MepenHe CHIIBI ¢ TOMOIIBIO JMHAMOMETPA. 30.11.2022| Yerubii
Jlabopamopnas paboma Ne5 « Onvimsi, Oe- onpoe
MOHCIMPUPYIOWUE 3a8UCUMOCTTb DACTISNCEHUSL
(Oepopmayuu) npysrcunsvl 0m NPULOHCEHHOU
CUnLLY
24.| SlBneHue TATOTEHUS U CHJIA TSHKECTH 01.12.2022 | verumi
ompoc
25. | Cuna TsHKeCTH Ha APYrux IIaHeTax 07.12.2022 | veruwii
ompoc
26. | Bec tena. HeBecomocTh 08.12.2022 | yerupii
ompoc
27| Crosxenue CHJI, HAaIlPaBJICHHBIX 1O OAHOM Mpsi- 14.12.2022 ZET:){Z’IH
MOM P
28. | PaBHOnelCTBYIOMIAS CHJT 15.12.2022 | vernwi
ompoc
29.| Cuna TpeHus. TpeHHne CKOIbKEHUS U TPEHUE 21.12.2022 | Vermiii
orpoc

ITOKO.




30. | TpeHue B IpHUpOJIC U TEXHUKE. 22.12.2022 | Ycrasrid
Jabopamopnaa padoma Ne6 «Onvimoi, Oe- orpoc
MOHCmpupylowue 3A8UCUMOCTb CUTbL
MPEHUsT CKOJIbIICEHUS OM CUTbL OABIEHUS U
xapaxkmepa CONPUKACAIOUUXCSL
nosepxHocmeri»

31. Pemenne 3agau no remaM «Bec Tenay, «I'pa- 28.12.2022 z:;:;’m
¢uueckoe n300pakeHNe CUID»

32.| Pemenne 3aga4 1mo TeMaM «Cuibl», «PaBHO- 29.12.2022| Yermbiii

o O1IpocC
JCUCTBYIOIAS CHID) P
33. Konumponvnaa paboma Ne2 no meme «/[sudrce- 11.01.2023 K;H;Egg:
B Has T
HUe U 83auUMo0elicmeaue meiy
34.| asnenue. CriocoGbl yMeHbIICHHS 1 yBel4e- 12.01.2023 ZCT:;’IH
11
HUS JaBJICHUS P
35. JlaBiieHue ra3a. 3aBUCUMOCTb JIaBJICHUS Ta3a 18.01.2023 | Yerusiii
. O1IpocC
oT 00bEMa M TeMIepaTypbl P
36. [epenaya naBjieHus TBEPALIMH TEIAMU, KM 19.01.2023 | Yerneii
orpoc
KOCTsIMH | Ta3amu. 3akoH [lackams. [THeBma-
THYCCKUE MAITUHBI
37.| 3aBHCHMOCTD ABICHUS KUIKOCTH OT rJTyOUHBI 25.01.2023 | Yermbiii
OIIpocC
MOTPYXKEHUS P

38. | ['unpocraTudeckuii mapaaokc 26.01.2023 | verumii

ompoc

39. | Coobmaromuecst COCYIbI 01.02.2023 | vergmi

orpoc

40. | T'uppaBnHUecKre MEXaHU3MBI 02.02.2023 | vernmii

orpoc
41.| Pemenne 3anau no teme «JlaBneHue B KUIKO- 08.02.2023 | Yernbii
O1IpocC
cTH u rasze. 3akoH [lackamnsy P
42.1 Armocdepa 3emin 1 atMOc(hepHOe 1aBIeHHE. 09.02.2023 | Yerubiii
o Oo1pocC
[TpuauHBI CyIIECTBOBAHUS BO3AYIIHON 000- P
JIOYKH 3eMJIH

43. | Onbrt Toppuyenu 15.02.2023 | Ycrbri

ompoc

44. | U3mepenue aTMOCHEPHOTO TaBICHUS 16.02.2023 | veruwi

orpoc

45. | 3aBHcuMOCTD aTMOC(EpHOTO JABICHHS OT BbI 22.02.2023 | Yernbii

ompoc

COTBI HaJl YPOBHEM MOPsI




46. | TIpu6ops! 15t M3Mepenns aTMOchepHOro 1aB- 01.03.2023 | Yernbii
TICHUS onpos
47.| Pemenne 3axau no Teme «ATMOChepHOe 1aB- 02.03.2023 | Yernbii
O1IpocC
JICHUE P
48. JlelicTBUE JKUKOCTH U Ta3a Ha MOTPYKEHHOE B 09.03.2023 | Yerwii
OIIpocC
HUX TEJIO P
49. | Brrrankusaromas (apxumesoBa) cuia. 3aKoH 15.03.2023 Z;;gé’m
Apxumena
50. | Jlagopamopnan paboma Ne7 «Onpedenenue 16.03.2023 | Yerswrii
o o o O1IpocC
gbIManKugarowel cubl, delcmayiouell Ha no- P
2PYIHCEHHOE 8 HCUOKOCTD MEON
51. | [InaBanue Ten. Bo3gyxormiaBanue 22.03.2023 | verngii
ormpoc
S2.| Jlabopamopnaa paboma Ne8 «Onvimvl, Oe- 23.03.2023 | Yerubiid
MOHCIMpUpylowue 3a8UCUMOCHb 8bIMAIKUBAIO- onpoc
wetl cunsl, oelucmayouel Ha meio 8 HCUOKo-
cmu, om 00vbEMA NOSPYHCEHHOU 8 HCUOKOCHIb
yacmu mena u om HAOMHOCHU HCUOKOCTIUY
53.| Pemenne 3aau mo Teme «JleiicTBUE KHUIKO- 29.03.2023 | Ycrnwiit
Oo1IpocC
CTH W Ta3a Ha MOTPYKEHHOE B HUX TEJIO» P
54. Konmponvnas paboma Ne3 no meme «/lasne- 30.03.2023 KOHTpgm"
. o Hasda paooTa
HUue meépobix mei, HCUOKOCMeEU U 2a308) P
55.| Mexarmndeckas paboTa 12.04.2023 | yernpit
onpoc
56. | MomutHoCTh 13.04.2023 | vernwi
onpoc
o7 Pemenue 3aga4 o treme «Padbora u mor- 19.04.2023 zcggé’m
11
HOCTB)
58. [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOH- 20.04.2023 | Yerubii
OIIpocC
Hast TUIOCKOCTh. [IpaBmito paBHOBECHS phIyara P
59. Jlabopamopnasa paboma Ne9 «Hccrneoosanue 26.04.2023 | Yerubii
o OIIpocC
VCILOBULL PABHOBECUSL PblHaay P
60. [IpumeHeHne npaBuiIa paBHOBECHUS pbluara K 27.04.2023 | Yernwii
OIIpocC
OII0KY. «30JI0TO€ IPABHUIIO» MEXAHUKH P
61.| KIIJT mpocThIX MEXaHH3MOB. 03.05.2023 | Yerusiit
ompoc

Jlabopamopnas paooma Nel0 «H3mepenue
KI1J[ naknounou nnockocmuy




62. [TpocTbie MeXaHU3MBI B OBITY M TEXHUKE. PbI- 1 04.05.2023 z,CT:é’m
1T
Yaru B TeJie YeJIOBeKa P
63. | Kuneruueckasi 1 OTeHIIMATIbHAS SHEPTUS 1 10.05.2023| verumi
ompoc
64. [IpeBpamieHue OIHOTO BUIAa MEXaHUYECKOU 1 11.05.2023 | Yerneri
M OIIpOC
SHEPTUU B APYroil. 3aKOH COXpPAHCHUS U U3Me- P
HEHUS DHEPTHH B MEXaHHUKE
65.| Pemenne 3aga4 no teMe «MexaHudeckas 1 17.05.2023 Z;TZZ’M
SHEPIrus» p
66. Konmponvnaa pavoma Ne4 no meme «Padboma 1 18.05.2023 5;:? gg;’a
U MOWHOCMb. DHepeus» P
67.1 O6o6menne, cucremaTusanus u Koppekuust| L 24.05.2023 zCTEZ’m
11
3HaHU# oOydaromuxcs 3a Kypc ¢usuku 7 P
KJlacca
68.| HTorosoe 3ansiTHE 1 25.05.2023 | yerumit
onpoc
68

OBILIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME




MNOACHUTEJBbHAS 3AIINCKA k 8 knaccy

CopneprkaHue MporpaMMsbl HaIpaBiIe€HO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOM IPaMOTHOCTH yda-
IIMXCSL M OPraHU3alMi0 M3ydeHUs (PU3MKU Ha IeATeIbHOCTHOW OCHOBE. B Hell yuuThIBaroTCS BO3MOXKHOCTH
npeaMera B peanuzauuu tpedoannii @I'OC OOO k miuaHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe-
3yJbTaTaM 0OYYeHUs, a TAKKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yrouuii A1 eCTeCTBEHHOHAYYHbIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY
(du3nUecKre 3aKOHbI JIe)KaT B OCHOBE IIPOLIECCOB U ABJICHUN, M3y4aeMbIX XUMUEH, O1onoruei, actpoHOMuel u
¢usuueckoit reorpadueii. duznka — 3TO MpenMET, KOTOPBI HE TOJBKO BHOCHUT OCHOBHOW BKJAJ B €CTe-
CTBEHHOHAyUHYIO0 KapTUHY MUPa, HO U MPEAOCTaBIsIET Haubosiee siCHble 00pa3libl IPUMEHEHHS] HAYYHOI'O Me-
TOJIa TIO3HAHUS, T.€. croco0a MOJTY4YeHHUsl JOCTOBEPHBIX 3HaHWH o mupe. Hakonen, ¢usznka — 310 mpeamer,
KOTOPBII HapsiAy C APYrUMH €CTECTBEHHOHAYUHBbIMU IIPEIMETaMH JO0JKEH JaTh IIKOJbHUKAM IpeACTaBIeHUE
00 yBJIEeKaTeIbHOCTH HAyYHOI'O UCCIEI0BaHUS U PaJOCTH CaMOCTOSATENILHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OnHa U3 THaBHBIX 3a1a4 (HU3HYECKOrO 00pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHHS COCTOHWT B
(OpMUPOBAHNUN E€CTECTBEHHOHAYYHOW IPaMOTHOCTU M MHTEpEca K HayKe y OCHOBHOM Macchl 00ydaroluxcs,
KOTOpBIE B JajbHEWIIeM OyAyT 3aHATHI B CaMbIX pa3HO 0Opa3HBIX cdepax aearenbHOCTH. Ho He MeHee Bax-
HOM 3a7a4yeil sABJseTCs BBIABICHHME M MOJTOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIIOJEH Ul MpOJOJKEeHUs 00pa3o-
BaHUs M JajbHENIIeH MpodecCHOHAIBHONW JIEeATETbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX MCCIIEAOBAaHUM U
CO3/IaHMM HOBBIX TeXHOJOrui. CorlacHO MPUHATOMY B MEXIYHApOJHOM COOOIIECTBE ompeneneHuto, Ecre-
CTBEHHOHAy4Hasl TPAMOTHOCTb — 3TO CIIOCOOHOCTbH Y€JIOBEKAa 3aHUMAaTh aKTUBHYIO IPaXIaHCKYIO MO3UIIHIO O
OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh HHTEpe-
COBAaThCSl €CTECTBEHHOHAYYHBIMU HJesIMU. HaydyHOrpaMOTHBIA 4eIOBEK CTPEMUTCSl y4acTBOBaTh B apryMeH-
TUPOBAaHHOM OOCYX/I€HUH MPOOJIeM, OTHOCSIINXCS K €CTECTBEHHBIM HAayKaM M TEXHOJIOTUSM, UYTO TpeOyeT OT
HETO0 CJIEIYIOUIMX KOMIETEHTHOCTEMH:

1. Hay4HO OOBSCHSATH SBICHHUS,

2.  OlLIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS,

3. HHTepIpeTHUpOBaTh JaHHBIE U UCIOIH30BATh HAYUYHbIE JOKA3aTENIbCTBA JUIS TOJTyYeHHS BBIBO-
JIOB.

N3yuenne ¢pu3nku ciocoOHO BHECTH PELIAIONINI BKIIAA B (POPMHUPOBAHNE €CTECTBEHHOHAYYHOM! Tpa-
MOTHOCTH O0YYaIOLTHXCS.

HEJA U3YUYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

Henu uzydenus pu3MKu Ha ypoBHE OCHOBHOTO 00111ero 00pazoBaHus onpenenensl B Konnenmuuu npe-
nojaBaHusi yaeOHoro npeamera «Pusukay B 00pa3oBaTeNbHBIX OopraHu3amusx Poccuiickoit denepanun, pe-
AIM3YIONIUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPaMMBbl, yTBEpKAEHHON pemeHneM Komnernnm Munm-
crepcTBa npocsenieHus Poccuiickoit @enepannu, nporokon ot 3 nexadps 2019 r. Ne I[TK4BH.

Lenu uzyyenus gusuxu:
. npuoOpeTeHne HHTEpeca U CTPEMIICHUS 00YJaIOIUXCsl K HAYYHOMY U3YUEHHIO TPH- POBI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



*  pa3BUTHE MPEACTABIECHUI O HAYYHOM METOJIe O3HAHUSA U (POPMUPOBAHUE HCCIIEI0BATENb-
CKOT'O OTHOILIEHHSI K OKPY>KAIOIIUM SIBJICHUSM;

+  (opMupoBaHHEe HayYHOTO MHPOBO33PEHUS KAaK pe3ysibTaTa M3Y4YCHHS OCHOB CTPOCHHUS MaTe-
puM U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKHY;

«  (opmupoBanue mnpeacTaBieHUl 0 poiaM (UIUKU A PA3BUTUSA IPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

+  pa3BUTHE MPEICTABICHHUNA O BO3MOXXHBIX cepax Oymymield nmpodeccHOHaIbHON AEATENbHOCTH,
CBSI3aHHOM C (PU3MKOH, IOArOTOBKA K JaJbHEHIIEMy 0OY4YE€HHUIO B 3TOM HalPaBJICHUU.

JlocTuKkeHre 3THX Liejiell Ha ypOBHE OCHOBHOI'O 0OLIero oOpa3oBaHUs 00ECIEYMBAETCS PELICHUEM
CJIEAYIOLIMX 3a/a4:

+  [puOoOpeTeHne 3HaHUN O TUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX, HJIEK-
TPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

+  NpHOOpETeHHE YMEHHH OMHCHIBATH U OOBSICHATH (PU3NUYECKHE SBJICHUS C UCIOJIB30BAHUEM II0-
JIy4ECHHBIX 3HAHUN;

¢ OCBOEHHE METOJIOB pEIICHUS MPOCTEUIINX PACUETHBIX 3a7ad C MCIOJIb30BaHUEM (PU3HUECKUX
MoJieiel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

+  pa3BUTHE yMEHHMI HaOJI0AaTh NMPHUPOJHBIC SIBICHHUS U BBINOJHATH ONBITHI, Ja0OpaTOpHbIE pa-
0O0TBI M SKCIIEPUMEHTAJIbHBIE HCCIIE0OBAHUS C UCIIOIb30BAaHUEM U3MEPUTENIBbHBIX IPUOOPOB;

«  ocBoeHHe IpUEMOB palboOThl ¢ MHpOpManueil Gu3nueckoro cojepxaHus, BKIOYas MH(opma-
LIUI0 O COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTHUECKOE OLIEHUBaHUE HH(POPMALINY;

*  3HAKOMCTBO CO cepamu NpodhecCHOHAIBHON e TeNbHOCTH, CBSI3aHHBIMU ¢ (PU3UKOM, U CO-
BPEMEHHBIMHU TEXHOJIOTHSAMH, OCHOBAaHHBIMHU Ha JIOCTHKCHHUAX (PH3UUECKON HAYKH.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYEBHOM IIVTAHE

B cootBerctBun ¢ ®T'OC OOO ¢usuka siBisiercs 00s3aTeNbHBIM NPEIMETOM Ha YPOBHE OCHOBHOI'O
oOmiero obpa3zoBanus. [laHHass mporpaMma npeaycMaTpuBaeT H3ydeHue (U3MKU Ha 0a30BOM YypOBHE B &
KJacce B 00BEMe 68 9acoB o 2 qaca B HEJIeITIO.



COJEP)KAHUE YYEBHOI'O IPEAMETA

Pa3neu 1. TensioBble siBJIeHUs!

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pazmepsl
aTOMOB U MOJEKyJ. ONBIThI, NOJATBEP)KIAIOLUIME OCHOBHBIE IOJOXKEHUS MOJIEKYJISIPHO-KUHETHUECKON
TEOpUHU.

Mogenu TBEPAOTO, KUJIKOTO U Ta3000pa3HOr0 COCTOSIHMM BelecTBa. Kpucramnueckue U aMmopQHble
tesna. OObACHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISPHO-KUHETH-
yeckol Teoprun. CMayMBaHKe U KalMJUIAPHBIE ABIEHUS. TennoBoe paclIMpeHue U CKaTHe.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTBIO TEILIOBOTO JBUKCHHS YACTHILI.

Buytpennss sneprus CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH: TEIUIoNepeadya u COBEpIICHUE pa-
60Tb1. Busibl Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonnyectBo TemnoTel. YienbHas TEIIOEMKOCTh BelIeCTBA. TerIooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBieHue M OTBepAeBaHUE KPUCTAIJIMYECKUX BELIECTB. YJleNbHas TeM-
nora miasnenus. [lapooOpasoBanue u konaeHcauus. Mcenapenue (MC). Kunenue. Y nenbHas Teriora napo-
oOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpHOro JaBieHUs. BiaxHocTh BO3ayXa.
OHeprus TOIUIMBA. Y IebHasl TEIJI0Ta CTOPAHHUS.

[Ipunnuns! padots! TernoBbix asurateneid. KIIJ[ termnoBoro nsuratens. TemioBble ABUraTenu M 3a-
muta okpyxarouieit cpeapl (MC). 3akoH coXpaHeHUs U MPEBPALeHUs SHEPTUH B TeIIoBbIX mporeccax (MC).

Jemoncmpayuu

HaGmronenne 6poyHOBCKOTO ABUKEHUS

Habmonenue nudpys3un

Habnronenue siBleHU cMauuBaHUs U KaMJUIAPHBIX SBJICHUN

Hal6nronenue TemioBoro pacmmpenus Tei

V3meHeHne naBieHns ra3a Ipyu I3MEHEHUH 00bEMa U HarpeBaHUH WA OXJIAXKICHUH
[IpaBuia u3MepeHus TeMIEPaTyphI

Buner terionepenaun

OxnaxaeHne Mpu COBEPIICHUH paboThI

©ooNo s~ LNE

Harpesanue npu coBepiieHny paOb0OThl BHEIIHUMHU CHIIaMU

[ BN
o

. CpaBHeHI/IC TEINIOEMKOCTEN PAa3JIMIHBIX BCHICCTB

[EEY
[EEN

. HaOmroneHne kumneHus

[EY
N

.Habmonenne nocrostHCTBa TeMIIEpaTyphl MPU TUIaBIEHUU

[ BN
w

. Monenu TENJIOBEIX JIBUTATENIEN

Jlabopamopuvie pabomovt u onvimul

OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSIKEHUS

OMnBITHI 10 BRIPAIIMBAHUIO KPUCTAILIOB IIOBAPEHHON COJIM WITH caxapa

ONEBITEI IO Ha6J'IIO)IeHI/IIO TCIJIOBOT'O paCIIMPEHUS I'a30B, )KI/I)IKOCTCﬁ u TBép)II)IX TEI

HwbdE

Omnpenenenue AaBleHUs BO3yXa B OAIOHE IIIpPHUIIA

5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JABJICHHS BO3/IyXa OT €ro 00bEMa 1
HarpeBaHUs WM OXJIKICHUS

6. IlpoBepka THHOTE3bl JMHEHHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTyphl



7. HaOmioneHue M3MeHEHUs BHYTPEHHEW SHEpPruM Teja B pe3ysbTare TeIulonepenadd u
paboThI BHEII- HUX CHIT

8.  HccnenoBaHue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U TOPSYEH BOJIBI

9.  Ompenenenuie KOJIMYECTBA TEIIOTHI, MOJIYYEHHOT'O BOAOK MPU TEINIOOOMEHE C HarpeThIM
METaJUIM- YECKUM LIWJIMHIPOM

10. Ompenenenue ynenbHOM TEIIOEMKOCTH BEIIECTBA

11. HccnenoBanue mpolecca UCTIapeHust

12. Omnpenenenre OTHOCUTEILHON BIKHOCTH BO3TyXa

13. Onmnpenenenue yaenbHON TEIIOTHI ILIABJICHUS JIba
Pa3nen 2. DiiekTpuyeckue U MATHUTHBIE SIBJICHUSI

Dnektpuzanus Tea. J[Ba pojia sJeKTpuUYecKux 3apsioB. BzaumoneiictBue 3apsikeHHBIX Tel. 3akoH Ky-
JIOHa (3aBUCHMOCTb CHJIbI B3aMMOJCHCTBUS 3apsDKEHHBIX TN OT BEJIMYMHBI 3apSAO0B U PACCTOSHHUS MEXIY
TeJIaMu).

OnexTpuueckoe mnosie. Hampsyk€HHOCTD 3ieKTpuyeckoro moiisd. [IpuHIun cyneprno3uuuu 3aeKTprye-
CKHUX TOJIeH (Ha KaYeCTBEHHOM ypPOBHE).

Hocutenu anekTpuyueckux 3apsiaoB. DJIeMEHTapHbIA diekTpudeckuid 3apsia. Ctpoenue aroma. Ilpo-
BOJHUKH U JUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS YIEKTPHUUECKOTr0 TOKA. VICTOUHUKY MOCTOSHHOTO TOKA.
JlefcTBUS AIEKTPUYECKOr0 TOKA (TEMJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJ- KOCTAX U
razax.

Onexkrpuueckas uenb. Cuna Toka. OyeKTpuueckoe HampspkeHue. COnpOTUBIEHHE IPOBOJHUKA.
VaensHOE comnpoTHBieHHE BemiecTBa. 3akoH Oma ans ydactka uenu. IlocnenoBaTenbHoe M MapasuiesibHOE
COEIMHEHUE NTPOBOJHUKOB.

Pabota 1 MOIIHOCTH dIEKTpUUEcKOro Toka. 3akoH Jlxoyns— JleHa. DnekTpudyeckue menu u moTpe-
OuTenu >NMeKTpUUecKoi 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossHHBIE MarHuThl. B3auMoaelcTBue NOCTOSIHHBIX MarHuTOB. MarHutHoe nosie. MarHuTHOE moJie
3eMiu M €ro 3HaueHue Uil Ku3HM Ha 3emie. Onbeir Opcrena. MarHUTHOE IOJIE AJIEKTPUYECKOTO TOKA.
[IpuMeHeHre >eKTPOMarHuTOB B TEXHUKE. JIeHICTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPO-
JIBUTaTeNb MOCTOSIHHOTO TOKa. Vcnonb30BaHUE 31€KTPOIBUTATENEH B TEXHUYECKUX YCTPONUCTBAX U HA TPAHC-
nopre.

Onbitel Papanes. SABieHue daeKTpoMarHuTHOW UHAYKIMU. [IpaBuno Jlenuna. Dnekrporeneparop.
Croco0ObI TOTYYSHUS DJIEKTPUUECKOM SHEPTHH. DIIEKTPOCTAHIIMN HAa BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu

OnexTpusanus Ten

JIBa poJia NeKTpUUECKHX 3apsAA0B U B3aUMOAECHCTBHE 3apSKEHHBIX Tel
YCTpoUCTBO U JENUCTBUE MIEKTPOCKOIIA

DnexTpocTaTuuecKas HUHAYKLIHS

3aKOH COXpaHEeHHMsI FNEKTPUUECKUX 3apsAI0B

[IpoBOAHMKY U JUIEKTPUKU

MonenrpoBaHu€e CUIOBBIX JTUHUH AIEKTPUYECKOTO MOJIS

M cTOUHMKH TOCTOSHHOTO TOKA

N~ WDdN R

JleicTBUSI AIEKTPUUECKOTO TOKa
lO DIEeKTPUYECKHUIN TOK B JKUJIKOCTH
11. T"a30BbIi1 pa3psa
12. VI3mepeHue ChiIbl TOKa aMIIepMETPOM



poB

13. M3mepeHne aIeKTPUIECKOTO HAPSHKEHHS BOJIBTMETPOM

14. PeocraT 1 MarasuH cOnpOTUBICHUN

15. B3aumopeiicTBIE NOCTOSIHHBIX MAarHUTOB

16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeI€HUs [TOJI0COB MarHuTa
17. MoaenupoBaHie MarHUTHBIX TOJIE€H MOCTOSHHBIX MarHUTOB

18. OmbIT Dpcrena

19. MaruuTHOe nosie Toka. DIEeKTPOMarHuT

20. [leficTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM

21 DnexkTpoABHUraTeh MOCTOSHHOTO TOKA

22. VccrnepoBaHue sIBJICHUS 3JIEKTPOMArHUTHON MHAYKIMH

23. OnbiTer Papanes

24. 3aBHCHMOCTb HAIIpaBJICHUs] HHAYKIIMOHHOTO TOKA OT YCJIOBHUH €ro BO3HUKHOBEHHUS
25. DneKTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopnuvie padbomot u onvimul

OnBITHI 110 HAOTIOACHUIO AIEKTPU3AINN TSJI UHAYKIUCH U IIPH CONPUKOCHOBCHHH
HccnenoBanue qeiCTBUS SJEKTPUIESCKOTO OISl HA TPOBOAHUKHU M TUIICKTPUKU
COopka u mpoBepKa pabOoThI JIEKTPUUECKON 1T MTOCTOSIHHOTO TOKa

N3mepenue u peryaupoBaHue CHIIBI TOKa

gk wn PR

W3mepenue u peryinpoBaHue HapsKEHUs

6. HccnemoBaHue 3aBUCHMOCTH CHIIBI TOKa, HIYIIETO Yepe3 PE3UCTOP, OT CONPOTHBICHHS
pe3ucTopa U HalpsHKEHUs] Ha Pe3UCTope

7. OneiTbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JUTMHBI, MJIOIIA U MONEPEYHOr0 CEYEHHs U MaTepuana

8. IlpoBepka mpaBuiia CIOXEHUSI HANPSHKEHUH TP TTOCIIEA0BATEILHOM COCTMHEHUHU JBYX
pe3ucTo-

9. IlpoBepka mpaBuiia sl CUIIBI TOKA ITPH MAPaJLIEIIbHOM COSMHEHUHN PE3UCTOPOB

10. Onmnpenenenne pabOTHI ISKTPHUSCKOTO TOKA, WAYIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOITHOCTH JIEKTPUIECKOTO TOKA, BBIAEIAEMOI Ha pe3uCcTOpe

12. WccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYILIETO Yepe3 JaMIOUKy, OT HalpsKeHUs Ha
Hel

13. Omnpenenenune KI1J] nHarpeBaTemns

14. W ccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHUS TOCTOSSHHBIX MarHUTOB

15. HSy‘-ICHI/Ie MAaroMuTHOro 110Jid TIIOCTOSAHHBIX MArHuTOB IIPpU HX O6T)€)11/IHGHI/II/I u
paszaeneHun

16. HccnenoBanue NeiCTBHS DIIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEITKY

17. OmbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHSI KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUS TOKA B KaTyIIKe

18. HW3ydeHwue aeicTBHS MarHUTHOTO TIOJIS HA TPOBOIHKK C TOKOM

19. KoucTtpyupoBanue u u3yuyeHue paboThl DJIEKTPOABUTATENS

20. Uswmepenue KIIJ] anekTpoaBuraTeibHOM YCTaHOBKH

21. OnbITHl MO UCCIEAOBAHUIO SBJICHUS 3JEKTPOMArHUTHON MHAYKIMHU: HCCIEAOBaHUE
W3MEHEHUN 3HaYCHUS u HarpaBJIeHUs UHAYKIIHOHHOTO TOKa



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne ¢pu3uku B § Ki1acce HAMpaBJICHO HA JIOCTHKEHHE 00yYarOIIMMUCS JTMYHOCTHBIX, METAIPe -
METHBIX U NIPEIMETHBIX PE3YJIbTaTOB OCBOEHHS Y4€OHOIO IIpeaAMeETa.

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe éocnumanue:
®  [posABICHHE WHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (HU3UUECKOM
HaYKHU;

®  [IEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

FpaafcoaHCKoe u nyoeno-upaecmseﬂnoe eocnumanue.

b TOTOBHOCTb K dKTUBHOMY Y4YaCTHIO B O6CY)KI[€HI/II/I O6H.[CCTB€HHO'3Ha‘II/IMBIX H 3TUYCCKUX IIPO-
6H6M, CBA3AaHHLIX C IMPAKTHYCCKUM IIPHUMCHCHHCM ,I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I£I OCO3HAaHHUEC BAXXHOCTHU MOPAJIbHO-
OTUYCCKUX NPHUHIHUIIOB B ACATCIILHOCTHU yLIéHOFO.

Icmemuueckoe gocnumanue:

b BOCHIPUATUC OCTCTUUCCKUX KA4YE€CTB q)HSquCKOﬁ HAyKH: eé TapMOHHUYHOI'O IMOCTPOCHU:, CTPO-
T'oCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunoz2o nosnanun:

® OCO3HaHHE IIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUSI MHUPA, OCHOBBI
pa3BUTHS TEXHOJOTHM, BaKHEHIIEeH COCTaBIsONIEH KyJIbTypbl; 0 pa3BUTHE HAy4YHOH JIF0O03HATENbHOCTH,
HHTEpeca K UCCIEN0BATEIBCKON IEATEIbHOCTH.

Dopmuposanue Kynbmypbl 300p06bs U IMOYUOHANLHOZ0 01A2ONOSIYHUA:

®  0CO3HaHUE IIEHHOCTH 0e30MacHOro obpas3a *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BKHOCTH TIpaBWJI 0€30MaCHOTO TIOBEICHHS HA TPAHCTIOPTE, HA JIOPOTax, C JIEKTPUUECKUM U TETUIOBBIM 000-
PYZIOBAaHHMEM B IOMATHUX YCIOBUSX;

®*  chopmupoBaHHOCTH HaBbIKa pedICKCHUU, TPU3HAHKE CBOETO MpaBa Ha OITMOKY U TAKOTO K€
rpaBa y Ipyroro 4ejioBeka.

Tpyooeoe socnumanue:

®  aKTHMBHOE YYacTH€ B PEIICHUWH NPAaKTUYECKUX 33134 (B paMKaxX CEMbH, ILIKOJbI, TOpoja, Kpas)
TEXHOJIOTUYECKONH U COIMAJbHOM HANpaBICHHOCTH, TPEOYIOIUX B TOM 4HUCIEe U (PU3MYECKUX 3HAHM; O
MHTEpPEC K MPAKTUYECKOMY U3YUEHHIO MPOECCHiA, CBA3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

®  opueHTalus Ha MpUMEHEHHe (PU3MUECKUX 3HAHHWM I PElIeHUs 3a7a4 B 00JIacTH OKpPYKaro-
LIEH cpeabl, IJIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOYKHBIX IOCIEACTBUN I OKPYKAIOIIEeH cpenbl; O
OCO3HaHME TTI00aIbLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTeil UX pellieHusl.



Aoanmayusa o0yuawuiecoca K U3MEHAIOUWUMCA YCI08UAM COUUATbHOU U NPUPOOHOIL CPedbl:

®  [oTpeOHOCTH BO B3aMMOACMCTBUM MPH BBIOJHEHUU HMCCIEIOBAHUN M MPOEKTOB (HHU3HUECKOMN
HAIPAaBIEHHOCTU, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHX;

®  [OBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTb;

®  noTpebHOCTh B (POPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4Hcie (GOPMYIHPOBATH HJIEH, TIOHS- THS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

®  oco3HaHue JIeUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 001acTH (pusmkw;

®  [UIAaHUPOBAHHUE CBOETO PA3BUTHA B MPHUOOPETCHUN HOBBIX (PM3MUECKUX 3HAHUIA,

®  CTpeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPHUPOJBI, O0IIECTBA U SKOHOMHUKHU, B
TOM YHCJI€ C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUA;

®  OlLIEHKa CBOMX JEHCTBUI C y4€TOM BIUSHUS HAa OKPYXKAIOUIYIO CPEY, BO3MOXKHBIX IJI00aIbHbBIX
IOCJIEJICTBHH.

METAIIPEJMETHBIE PE3YJIbTATBI

VHueepcanbele nosnasamenbhble 0elcmeals

bazoevie nozuueckue oeiicmeusn:

*  BBIIBJIATH U XapaKTEPU30BaATh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJICHUI);

*  yCTaHaBJIMBATH CYIIECTBEHHBIH MPU3HAK KIacCH(UKAIMKI, OCHOBAHUS IJIsi 00OOIEHHS U CpaB-
HEHUS;

*  BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUMs B paccMaTpUBaeMbIX (akTax, JaHHBIX U HaOro-
JEHUSAX, OTHOCAILIMXCS K ((U3HMUECKUM SIBICHUM;

*  BBIABIATH NPUYUHHO-CIIEACTBEHHBIE CBS3M MPU U3YUYEHUU (PU3UUECKHUX SBJIECHUN U IPOLECCOB;
JIeNIaTh BBIBOJIbI C MCIIOJIb30BAaHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TUIIOTE3HI O
B3aUMOCBSI35X (DU3NYECKUX BEJIMUMH;

*  CaMOCTOATEIbHO BbIOMpaTh croco0 peuieHust yueOHoM (usnueckod 3amgauu (CpaBHEHUE He-
CKOJIbKMX BAapUAHTOB pEIIEHHUs, BbIOOp HamOojee MOJAXOMISIIEr0 ¢ Yy4ETOM CaMOCTOSATEIbHO BbLAECIEHHBIX
KpH- TEPUEB).

ba3zoevle uccneoosamenvckue oeiicmeus:

. HCII0JIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUM HHCTPYMEHT IMO3HAHUS;

. MPOBOJIUTH TIO CAMOCTOSITEIHHO COCTABJICHHOMY ILJIAHY OIBIT, HECIOXHBIN (DU3UYECKUN JKC-
MEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;

. OIICHUBATh HAa NMPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(POPMAIIHIO, TTOJYICHHYIO B XOJ€ HCCIIE0-
BaHMS VI SKCTIEPUMEHTA;

. CaMOCTOSATENbHO (hOPMYyIUPOBATH 0OOOIICHHS U BBIBOJIBI TIO pe3yIbTaTaM MPOBEAEHHOTO
HaOIIOIEHHS], ONIBITA, UCCIIETOBAHM,

. MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE U3HMUECKUX MPOIIECCOB, a TAK)KE BBIJIBU-
raTh MPEANONIOKECHHS 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Paboma c unghopmayuei:
. MPUMEHSATH PAa3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIpOoChl IPU MOMCKEe U 0TOOpe nH(popManuu
WJTU TaHHBIX C YUYETOM MPEIOKCHHON y4eOHOH (hU3ndecKoi 3a1aum;



*  aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETHUPOBATh MH(POPMAIMIO PA3TUYHBIX BHUJOB U
¢bopM npencTaBieHUs;

*  CaMOCTOSTENIbHO BBHIOMPATh ONTUMANBbHYIO (hOpMY MPEACTaBICHUS HH(POPMALIUU U WILTIOCTPU -
pOBaTh pellaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, 1arpaMMaMu, HHOM rpaMKoi U UX KOMOMHALMSIMH.

Yuueepcanvnvie kommyHuxamusHule Oeticmaus

Obwenue:

. B X0Jie¢ 00CYXJIeHUsI yueOHOro Marepuaia, pe3yabTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 3a-
JaBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOM TeMbl M BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHHUE 3aaun
U TIOJiIepKaHKe 0J1aroKeIaTeIbHOCTH OOIICHHUS;

. COIOCTABJISITh CBOW CYXKICHHS C CYXJCHUSMH IPYrHMX YYacTHUKOB JIUaliora, OOHApY>KUBATh
pasyre W CXOJCTBO IO3UIUI, BBIPAKAaTh CBOI TOYKY 3PCHUS B YCTHBIX M IHUCHBMCHHBIX TEKCTaX;
HY6HI/I‘IHO MMPEACTaBJIATh PE3YJILTAThl BBIIIOJIHCHHOT'O (1)I/I3I/I‘~I€CKOI‘O OIIbITA (BKCHepI/IMeHTa, HUCCIICAOBaHMUA,
IIPOEKTA).

Coemecmnasn deamenbHOCHMb (COMPYOHUUECHBO):

. MMOHUMATh M HCIIOJIb30BATh MPEUMYIECTBA KOMAHJAHOW W WHAMBUAYyAIBHON pabOTHI TpH pe-
[ICHUY KOHKPETHOH (pr3muecKor mpoOIemsbl;

. MPUHUMATD LE€JIM COBMECTHOMN JESITEIbHOCTH, OPIaHU30BbIBATh AEUCTBUS M0 €€ JOCTHKEHHUIO:
pacmpenensatb poiiu, 00CYX AaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM paboThI; 000011aTh MHEHHS HECKOIIb-
KHX JIOJIEH;

. BBITIOJIHATH CBOIO YaCTh paOOTHhI, JOCTUTasi KAUECTBEHHOT'O Pe3yJIbTaTa [0 CBOEMY HAIPABIECHUIO
1 KOOPJUHUPYSI CBOM IEUCTBUS C IPYTUMH YJ€HAMU KOMaH/IbI;



OLICHHMBATh KaY€CTBO CBOETO BKJIa/Ja B OOIIUI MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIILHO CPOop-
MYJMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

Yuueepcanvuvie pecynamusHule oeticmeus

Camoopzanusayua:

*  BBIABJIATH NMPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyaIUsX, TPEOYIOUINX Ui perieHus Ghusu-
YeCKHUX 3HAHHUI;

*  OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX NMPHUHATHUSA pelICHUH (MHIMBUAYaTbHOE, NPUHSATHE
pellIeHns B IpyMIie, IPUHITHE PELLICHUN TPYIINO);

*  CaMOCTOSITENIFHO COCTABIIATH AITOPUTM pEUICHUs (U3NYECKOW 3aaudl WM IJIaHA HCCIIeIOBa-
HUSI C Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh Ipe/laracMble Ba-
PHAHTHI pelIeHNH; AeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTDH 3a PEIICHHE.

Camoxonmpons (peghrexcus):

«  JIaBaTh A/ICKBATHYIO OIICHKY CUTYallM{ U IPEJJIararh IiaH e€ N3MEHEHUS;

*  OOBSACHATH MPUYMHBI TOCTUKCHUS (HEIOCTUKCHHUS) PE3YJIbTATOB JICATEILHOCTH, 1aBaTh OIICHKY
pUOOPETEHHOMY OIIBITY;

*  BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCIIC B XOJ BBIIOJHECHUS (DPU3MUYECKOTO HCCIIe-
JOBaHUS WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIIH -
OOK, BOSHHUKIIIUX TPYIHOCTEH; OLIEHNBATh COOTBETCTBUE PE3YIbTATA IETTH M YCIOBHSIM.

3M0uu0HaJlebllZ unmesjiekm:
* CTaBUTh ce0s Ha MECTO APYyroro 4€jioB€Ka B XO0J¢€ CIIopa WK JUCKYCCUH Ha HAYYHYIO TEMY,
IMIOHUMAaTb MOTHBBI, HAMCPCHUSA U JIOTUKY APYTOT0.

Ilpunamue ceosa u opyeux:
. MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIICeHUH (PU3NUECKHUX 3a/1a4 WIH B YTBEPKACHUSIX HA

Hay4HbBIC TEMBI H TAKOE K€ MIPaBO JIPYroro.
MNPEIMETHBIE PE3YJBbBTATHBI

IIpeomemmnuie pe3ynvmamul Ha 6A3080M YPOGHE OONHCHBL OMPANCAMb CHOPMUPOBAHHOCTIL ) 00VUa-
FOWUXCs YMEHU:

. MCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSHUS BEIECTBA, KPUCTAIMYECKUE U aMOp(HBIE Tella, HACHIIICHHBI U HEHACBHIICHHBIN
nap, BJIQXXHOCTbh BO31yXa; TEMIEpaTypa, BHYTPEHHsS SHEPIHUsl, TEIJIOBOM JBUTATENb; 3JIE€MEHTApHbBINA dJIEK-
TPUYECKUN 3apsif, dIEKTPUUECKOE TO0JIC, MPOBOJAHUKUA U JTUAICKTPUKU, TTOCTOSTHHBIA DJIEKTPUUECKHH TOK,
Mar- HHTHOE Tioyie; O pa3nuuarh SBICHUS (TEIJIOBOE pacIIMpeHHe/CyKaThe, TeIUIomnepenaya, TErI0BOe
paBHOBECHE, CMauMBaHUE, KAMMIISIPHBIC SIBJICHUS, UCTIapEHUE, KOHECHCAIUs, TIJIaBJIeHNe, KPUCTAJUTH3aIns
(oTBepaeBa- HUE), KUIEHUE, Teronepeaada (TeIIONPOBOIHOCTb, KOHBEKIIHS, U3IyUYEHHUE); DICKTPU3AIIHS
T€J, B3aUMO- JEHCTBUE 3aps0B, NEHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJEHCTBHE
MarHuToB, Jeii- CTBHE€ MAarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs WHAYKIHS) IO
OMMCAaHUIO HX XapaKTep- HBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIMUX JaHHOE (PU3MUecKoe
SIBJICHUE;
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*  pacrno3HaBaTh IPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX SIBIECHUI B OKpPYKAIOIIEM MHpE, B TOM
yuciae (pU3NYecKue SBJICHUS B MPHUPOJE: TOBEPXHOCTHOE HATSXKEHHE U KANWJUISIPHBIC SBICHHUS B MPUPOAE,
KpHCTaJUIBl B Ipupoe, nznydeHue ConHIa, 3aMep3aHue BoA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHL, TY-
MaHa, UHes, CHEra; 3JIEKTPUUYECKHE SBJICHUS B aTMoc(epe, SJIEKTPUUECTBO KHUBBIX OPraHU3MOB; MAarHUTHOE
nojie 3eMiH, Apeid Moo coB, poib MarHUTHOI'O MOJISA AJIS KU3HU Ha 3eMile, MOJIIPHOE CUSTHUE; IPU 3TOM
NEPEeBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBLICIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKH (DU3NIECKUX
SIBJIICHHI,

OIMCBIBATh U3yUEHHbIE CBOMCTBA TEN U (PU3MUECKHE SABICHUS, UCTIONB3YS (PU3NUECKUE BEIU-
YUHBI (TeMiepaTypa, BHYTPEHHSS SHEpPIus, KOJMYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEILECTBa,
ylenb- Has TeIUIoTa IUIaBJICHUs, YZAeJdbHas TEIIoTa NapooOpa3oBaHUsA, yleNbHAas TEIUIOTa CrOpaHMs
TOIUTNBA, KO3(]- (UIIMEHT MOJIE3HOTO IEHCTBHS TEIIOBOM MAIIMHBI, OTHOCHTENbHAS BJIAKHOCTh BO3/yXa,
NEKTPUYECKUH 3a- psll, Cujla TOKa, DJIEKTPUUECKOE HAINPSKEHHUE, COIPOTUBICHUE IPOBOAHUKA, YIECIbHOE
COINPOTHBIIEHUE BeEllle- CTBa, paboTa U MOIIHOCTb 3JEKTPUYECKOr0 TOKa); MPH OMUCAHUM IPaBUIIbHO
TPAaKTOBATh (PU3MUYECKUI CMBICT MCHOJIB3YEMbIX BEIIMYMH, 0003HAYCHUS U €IUHHIBI (PU3HMUECKUX BEIUYHH,
HAXOAUTh (POPMYIIBI, CBSI3BIBAIO- IME JNAHHYIO (U3NYECKYIO BEIUYMHY C IPYTMMHU BEIUYWHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITHMYNH;

+  XapakTepHU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHHUS M NPOLECCHI, UCIOJIb3YsI OCHOBHBIE IIO-
JIOXKEHUS MOJIEKYJIIPHO-KMUHETUYECKOM TEOPHH CTPOEHMsI BEILECTBA, IPUHIIMII CYNEepIO3ULIMK Noel (Ha Ka-
YECTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsfa, 3akoH OMa Juis ydacTka uenw, 3akoH JDxoyns - JleHua,
3aKOH COXPAaHEHUS SHEPTHH; IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA W 3aIHMCHIBATH €r0 MaTe-
MaTHUYECKOE BbIPAKEHHUE;

. OOBSICHATH (PM3NYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHUTYallui MpaK-
THUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1 -
2 JOrMYecKHX ILIAroB ¢ onopoil Ha 1 - 2 U3y4eHHbIX CBOMCTBA (PU3MYECKUX SIBICHUH, (GU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; peniaTh pacu€THbIE 3a/1a4i B 2 - 3 1eHCTBUS, UCIIOIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bI-
Barolllue (pU3nYecKre BEITMUYMHbBI: HA OCHOBE aHaJIN3a yCJIOBUS 3a/1a4Ml 3allMChIBaTh KPATKOE YCIIOBUE, BHISB-
JSITh HEJOCTATOK JAaHHBIX JJIsl peIIeHUs 3a/1a4M, BEIOUPATh 3aKOHBI M (POPMYJIIbl, HEOOXOAUMBIE IS e€ pelle-
HUS, IPOBOJUTH PACUETHl M CPABHUBATH MOJYYEHHOE 3HaYCHHE (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JIaH-
HBIMH;

+  pacro3HaBaTh MpPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPH MOMOIIM (PU3HMUECKUX METOJO0B; HC-
I0JIb3Yysl ONHCAaHUE MCCIEA0BaHNUS, BBIJIEISTh IPOBEPSEMOE MPENIOJIOKEHNE, OLIEHUBATh MPAaBUIBLHOCTD I10-
psaKa NpOBEACHUS UCCIIEI0BaHMS, 1E€1AaTh BHIBOJIBI;

*  TPOBOJUTH OIBITHI 1O HAOMIONEHUIO (PU3UYECKUX SIBICHUH MM (U3MUECKUX CBOMCTB Ten (Ka-
MWUIPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHMS BO3JlyXa OT €ro oobéMa, TeMIeparypbl; CKOPOCTH Ipoliecca
OCTBhIBaHUS/HArpEBaHUs MPU U3JIYYEHUU OT L[BETA M3JIydarolleil/moriouaromiei NoBepXHOCTH; CKOPOCTh HC-
MIapeHUs BOJBI OT TEMIIEPATYphl KUAKOCTU U IJIOUIA[N €€ MOBEPXHOCTHU; IEKTPU3ALMs T€I U B3aUMOJEH -
CTBHUE JJIEKTPUUECKUX 3apsAJI0B; B3aUMO/JIECHCTBHE MOCTOSIHHBIX MarHUTOB, BU3yaJIn3allksl MarHUTHBIX NOJIEN
MOCTOSIHHBIX MarHUTOB; JEHCTBUS MAarHUTHOTO IOJI HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOMCTBAa 3JIEKTPOABUTATENSl TOCTOSIHHOIO TOKA): (OPMYIUPOBATH IPOBEPSEMbIE MPENIOIOKEHHUS,
coOupaTh YCTAaHOBKY U3 MPEJI0KEHHOTO 000pYI0BaHUS; ONKUCHIBATh XO/1 OIbITa U (OPMYIUPOBATH BHIBO/IBI;

*  BBINOJHATH NPSMbIE HW3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa, CHIIBI
TOKa, HANpsHKEHUS C MCIOJB30BAaHMEM AaHAJIOTOBBIX MPHOOPOB M JATYMKOB (DU3WYECKUX BEIUYHH;
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

+  IPOBOJAUTH MCCIIEOBAHUE 3aBHUCUMOCTH OAHOHN (hpU3MUYECKON BEIUYMHBI OT JAPYrod ¢ HCMOJIb-
30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH COIIPOTUBIIEHMSI IPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAIN IIOIe-
PEYHOI0 CEUYEHHUS U YAEIBHOIO COIIPOTHUBIIEHUS BEIIECTBA IPOBOIHUKA; CUJIBI TOKA, UAYIIETO YEPE3 IPOBOA -
HUK, OT HaIpPsDKEHUS Ha IPOBOJHMKE; MCCIENOBAHUE IOCIECNOBATEIBHOIO M NMApaJICIIbBHOTO COCAVMHEHUN



g
MIPOBOJTHUKOB): TUIAHUPOBATh MCCIICAOBAHKE, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPECHHUS, CIEAYs Mpe-
JIO)KEHHOMY TUIaHy, (PUKCHUpPOBATH PE3yJbTaThl MOJYYEHHOW 3aBHCHMOCTH B BHUAE TaOuuIl U Trpadukos,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHS,

*  TNPOBOJUTH KOCBCHHBIC M3MEpPEHHs (HU3NUCCKUX BEIMYHMH (yIelIbHAS TETUIOEMKOCTh BEIECTBA,
COIPOTHUBIICHUE TPOBOJIHUKA, PA00OTa U MOIHOCTh IEKTPUIECKOTO TOKA): MIIAHUPOBATH U3MEPEHHsI, cOOu-
paTh KCHEPUMEHTATBHYIO YCTAHOBKY, CIEIYS MPEII0KEHHOW MHCTPYKIIMH, U BBIYUCIISATH 3HAUCHUE BEJH-
YHHBI,

. coOJro1aTh MpaBUiia TEXHUKH 0€30TMacCHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

¢ XapaKTepwu30BaTh MPUHIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOWUCTB C
OIOpPOW HA MX ONKMCAHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, THIPOMETp, IIapoBasi TypOHWHa, aMIiep-
METp, BOJBTMETpP, CUETUUK SJICKTPUYECKOH IHEPTUH, JIEKTPOOCBETHUTEIbHBIC MPUOOPHI, HarpeBaTeIbHbIC
ANIEKTPOIIPUOOPHI (IPUMEPHI), FITCKTPUIECKUE MPESIOXPAHUTEIN; FICKTPOMATHUT, AIEKTPOABUraTEh TOCTO-
SSHHOTO TOKa), HWCIOJIb3YyS 3HAHUS O CBOMCTBaX (DM3MUECKUX SIBJICHUH H HEOOXOIUMBIC (PU3NICCKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHBIE IIPUOOPHI IO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUraTeIh BHYTPCH-
HETO CrOpaHMUs, JIEKTPOCKOII, PEOCTaT); COCTABIISTh CXEMbI JICKTPUYCCKUX IICTIEH C MOCIeI0BATEIbHBIM H
napajuieIbHbIM COCIMHECHUEM AJIEMEHTOB, Pa3Jinyasl YCIOBHBIE 0003HAYCHHSI JICMEHTOB JICKTPUYECKUX IIe-
neii; 0 TPUBOAWTH NPUMEPHI/HAXOAUTh WH(MDOPMANHUIO O TpHUMEpax MPAKTUIECKOTO HCIOJIb30BAHUS
(Gu3MYeCKUX 3HAHWW B TOBCEAHCBHOW >KWM3HHM JUIs oOecmedeHuss Oe30MacHOCTH MpH OOpameHuu ¢
npuOOpaMu U TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHSI 37J0POBBS M COOJIFOJICHUST HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPELE;

*  OCYIIECTBJIATH MOHMCK MHpOpMaIMu (PU3NUECKOro coaepkanus B ceTH VHTepHET, Ha Ooc- HOBE
MMEIOIIUXCS 3HAHUH U MyTEM CpaBHEHUS TOTIOTHUTENbHBIX HCTOYHUKOB BBICTSATH HH(GOPMAIINIO, KO- TOpas
SIBJIICTCSI TPOTUBOPECUMBOM I MOXKET OBITH HEJIOCTOBEPHOIA;

*  WCTOJB30BaTh MPH BHITIOJHCHUH YUYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSPHYIO JIUTEparypy (usu-
YEeCKOTO COZCpKaHMsI, CIIPAaBOUHbIE MaTepHalIbl, peCcypchl ceTu MHTepHeT; BiaeTh mpuéMaMu KOHCIIEKTUPO-
BaHUs TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

¢ co3/aBaTh COOCTBEHHbIE MUCHMEHHBIC U KpaTKHUE YCTHBIE COOOIIEHHUs, 00001mas nH(OpMaIIHIO
13 HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOTO COJICPKAHUS, B TOM YHCIIC MyOJUYIHO TPECTABIIATh PE3yIbTaThl
MPOSKTHON WJIM MCCIIEJIOBATEIBCKOM JCSITEILHOCTH;, TIPU 3TOM T'PaMOTHO HCIIOJIb30BAaTh M3yUCHHBIA TOHS-
TUWHBIN armapar Kypca (GU3uKH, COMTPOBOXK/IATH BRICTYIUICHUE TIPE3CHTAIINCH;

¢ TIpU BBIMIOJIHEHUHU yYEOHBIX MPOEKTOB M UCCIEIOBAHMN (PU3NYECKUX MPOLIECCOB pACIPENEATh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3a/1adaMH, CIICIUTH 32 BBHITTOJIHEHUEM TUTaHA JIeH -
CTBUH W KOPPEKTHPOBATh €T0, aJICKBAaTHO OICHUBATh COOCTBEHHBINA BKJIA B JICATECILHOCTh TPYIIILI;, BBICTPA-
MBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, TTPOSIBIISAS TOTOBHOCTh pa3pemaTh KOH(IUKTHI.
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1.1.

Crtpoenne
CBOMCTBA
cTBa

ul’
Belle-

05.09.2022
26.09.2022

HaGmionenue u wHTEpIpeTanusi OIbI-
TOB, CBHUETEILCTBYIOLIMX 00 aTOMHO-MO-
JIEKYJISIPHOM CTPOCHUH BEILIECTBA: OIBITHI
C PacTBOPEHHMEM pa3JIMYHBIX BEIIECTB B
BOJIC;

Pemenne 3a1a4 1o OIEHUBAHHUIO KOJMYE-
CTBa aTOMOB WJIH MOJICKYJl B €IWHUIIC
00B- éMa BEIECTBA;

AHam3 TEKCTa IPEBHUX aTOMHCTOB
(manpumep, GpparmenTa noamsl Jlykperus
«O mpupone Belei») ¢ H3I0KECHHEM
000CHOBaHUI aTOMHOH THIIOTE3BI (CMBIC-
JIOBOE YTCHHE).

OreHka yOCHUTEIBHOCTH ATHX 000CH
HOBaHUH;

OObsicHeHHE OPOYHOBCKOTO  JIBHKE-
HUs, sBueHus auddy3uum  paznmamii
MEXAYy HUMH Ha OCHOBE IOJIOXKEHHH MO-
JIEKYISPHO-KHHETHYECKOW TEOPUH CTpOe-
HUSI BEIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3IHM4YUil B CTPO-
€HUU Tra3oB, JKUJKOCTEH U TBEPABIX TEI C
UCIIOJIb30BAaHUEM  ITIOJIOKEHUH  MOJIEKY-
JISIPHOKMHETHUYECKO TEOpUHM  CTPOSHHUS
BEILIECTBA;

[IpoBeneHUe OMBITOB IO BBIPAIIMBAHUIO
KpPHCTaJUIOB IIOBapEHHOM CONMM WM ca-
xapa;

[IpoBeneHue W OOBSCHEHUE OIIBITOB,
JIEMOHCTPHUPYIOIINX KalWUISIPHbIE SIBJIe-

HUA U ABJICHHUC CMaYUBaHUs,;

VY CcTHBIA
onpoc

l'ocynapcrBennas oOpazoBaresbHast
mwiardopma «Poccuiickasi HIeKTpOHHAS

IIIKOJIa»
(https://resh.edu.ru/subject/28/8/)
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OObsiCHEHHE PONN  KalWUIAPHBIX SIB-
JICHWH A7l TOCTYIUIEHWsT BOABI B Opra-
Hm3M pacrennii (MC — Ouonorus);
Habmronenune, npoBeneHne n oOBICHEHNE
OIIBITOB MO HaOJIOZEHUIO TEIUIOBOTO pac-
IIMPEHUsI Ta30B, JKUIKOCTEH M TBEPHABIX
Tel;

OObsicHeHne  coxpaHeHusi  00bEMa
TBEPABIX TeN, TEKY4ECTH OXXHIKOCTH (B
TOM 4YHUCJIC, pPa3HUIBI B TCKYUYCCTU IJIsA
PAa3HbIX XUIKOCTEH), TaBICHHS Ta3a;

[IpoBeneHne OMBITOB, IEMOHCTPHUPY-
IOIINX 3aBUCHMOCTbH JIaBJICHHUS BO3/yXa OT
ero o0péMa M HarpeBaHUs WIN OXJIaXK/e-
HUSLU UX OOBSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS;

AHanu3 NPaKTUYECKUX  CHUTYyaluil,
CBSI3aHHBIX CO CBOWCTBAaMH I'a30B, JKUJKO-
CTel 1 TBEPIBIX T




1.2.

TemnyoBbIe
HEeCChI

npo-

21

29.09.2022
15.12.2022

O0ocHOBaHKE TPaBUII
U3MEpEeHHs TEMIIEPaTYPHI;
CpaBHEHHUE pa3IMYHBIX CIIOCOOOB H3MeEpe-
HUS | IIKaJl TeMIepaTyphl;

HaGmonenne u 0OBSICHEHHE OIBITOB,
JEMOHCTPHPYIONUX M3MECHCHHE BHYTpPCH-
Hell PHepTrHuy Teja B Pe3yNbTaTe TerIole-
penayu U pabOTHI BHEIITHUX CHJT,

HaGmronenne u 0OBSICHEHHE OIBITOB,
0o0CyX/IeHHEe TPAKTUYCCKUX CHUTYAIUi,
JEMOHCTPHPYIOUINX  pPa3iIHdHBbIE  BHIBI
TEIUIOTIePEIaun: TeIUIONPOBOIHOCTD, KOH-
BEKIIUIO, M3ITyYCHHE;

HccrnenoBanue sBJICHUSA TEIJIOOOMEHA
IIpU CMEIINBAHUHM XOJOTHOW W TOpSIYCH
BOJIBL;

HabmrogeHne yCTaHOBIEHHS —TeIUIO-
BOTO PaBHOBECHS MEXIy TOpsSYeH M XO-
JIOJTHOM BOJOH;

Omnpenencare (M3MEpEHUE) KOJHYE-
CTBa TEIUIOTHI, IOJYYEHHOTO BOJIOH IpH
TEII000MEHE C HarpeThIM MeTauInde-
CKUM IWJIAHAPOM;

YceTHbIN
OIIpOC;
KonTpos-
Has paboTa

['ocymapcTtBenHass ~ oOpaszoBaTelibHAs
maTdopma «Poccuiickas eKTpOHHAS
IIKOJIa»
(https://resh.edu.ru/subject/28/8/)
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Omnpenencane (WM3MEpeHHE) YAETHHOMH
TEIIOEMKOCTH BEIIICCTBA;

Pemienue 3aa4, cBI3aHHBIX C BBIYHC-

JICHUEM KOJIMYECTBA TEIUIOTHI U TETIOEM-
KOCTH TIPH TETDI000MEHE;
AHanmu3 cHUTyanuil TpPaKTHYECKOTO WC-
TIOJIF30BAHNUS TEIUIOBBIX CBOICTB BEIIECTB
W MaTepHajoB, HAIPUMEDP B LIEJSIX SHEPTo-
cOe peKEHHS: TEIUIOM30JSIIHSA, YHEPro-
cOeperaroiinue KpbllllM, TEPMOAKKYMYJIsi-
TOPHL U T. 11.;

Habmonenune sSBieHU ncnapeHus u
KOHJICHCAIINH;

HccnenoBanue mpolecca HCHapeHHs pas-
JIMIHBIX KUIKOCTEH;

OOBsCHEHHE SBIEHUI HCHapeHus u
KOHJICHCAllMM Ha OCHOBE aTOMHO-MOJIEKY-
JIAPHOI'O YUYCHUS,

Habnronenue u oObSICHEHHE Mpoliecca
KHTICHHS, B TOM YHUCIIE 3aBUCHMOCTH TE€M-
mepaTypel  KHIIGHHSI  OT  JIaBJICHUS,
Omnpenencare (M3MEpEeHHE) OTHOCHTEIb-
HOW BIIAYKHOCTH BO3IYXa;

HabmoneHne mporecca IIaBIeHUS
KPHCTAJUTMUECKOTO BEIECTBA, HAIpUMEp
TBa;

CpaBHEHHE  TIPOIECCOB IJIABJICHHUS
KPHUCTAJUTMYECKHX TEJl ¥ Pa3MsATYECHUs IPU
HarpeBaHUU amMOop(HBIX TeT;
Omnpenenenne (M3MepeHHE)  yJeIbHOU

TEIJIOTHI IUIaBJIeHus Jbjaa. OObsICHEHNnE
SIBIICHUH TDTABJICHUS H KPUCTAJUIN3AI[UIHA
OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4e- Hus;

Pemenne 3aaa4, CBA3AHHBIX C BBIYHC-
JICHWEM KOJIMYECTBA TEIUIOTHI B MpOIIeC-
cax TeIUIoNlepelaun TNpH IUIABJICHUU H
KpHUCTAJUTN3AINH, UCTIADCHUN U KOHICHCA-




IIH;

AHanu3  cHUTyaui  NPaKTHYECKOTO
MPUMEHECHNS SIBICHUH IUIABICHUS U KpH-
CTAIM3ALNY, HANpUMep, IOIydeHHe
CBEPXYMCTBIX  MaTepualioB,  COJIeBas
Tpeska " ap.;




AHanmu3 paboTel U 00BSCHEHUE TPUHIIHIIA
JIEWCTBHS TEIUIOBOIO IBUTaTelIs,
Bhruncienne KOJIMYECTBA  TEILIOTHI,
BBIJICJIAIONIETOCS TIPH CTOPaHHH Pa3Ind-
HBIX BUI0B TorumiBa, 1 KII1J nBurarerns;
OO6cyXIeHrne SKOJIOTHIECKUX ITOCIIEe-
CTBHI KCIIOJL30BAHMS JIBUTATENCH BHYT-
PCHHETrO CrOpaHWs, TEIUIOBBIX M THIPO-
anekrpocTannnii (MC — 3KOJIOTHS, XH-

MUs1)

Hroro no pazneny 28
2.1. | DaekTpHYecKHe 7 19.12.2022 Haburonenne u nposeeHHE OIBITOB| Y CTHBIN l'ocynapctBennass ~ oOpa3oBarenbHas
zapsabl.  3aps- 16.01.2023 | 10 SMEKTPH3ALMN TEI IIPH CONPHKOCHOBE- | OTPOC miardopma «Poccuiickas 37eKTpoHHas

JKeHHbIE TeJIa |
HX  B3auMoOjeli-
CTBHE

HUH U WHIYKIHEH;

HaOmronene w1 0OBICHEHHE B3anMO-
JIEHCTBUS ONHOMMEHHO M PAa3HOMMEHHO
3apsKEHHBIX TEJ,

OOBsACHEHHE MPUHITUIA

JIEHCTBUS PIEKTPOCKOIIA;

OOBsCHEHHE SBJICHUN AIIEKTPU3ALUH
TIPA COTIPUKOCHOBEHUH TeNl W MHAYKIUCH
C WCIIOJIb30BAHMEM 3HAHUN O HOCHTEISX
JJEKTPUYECKUX 3aPSIOB B BEIICCTBE;

Pacnio3naBanue u OOBSICHEHHE SIBIIC-
HUW D3JEKTpU3allMd B  IOBCEJIHEBHOU
JKU3HU;

HaOmonenre M 0OBSCHEHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ 3aKOH  COXPaHCHHS
3JIEKTPUYECKOTO 3apsi/ia;

HaOnromeHue OMBITOB 1O MOICIUPO-
BaHUIO CHJIOBBIX JIMHHH DIIEKTPUICCKOTO
TOJIS;

HUccrnenoBanue AEUCTBUS DIICKTpHUYC-

CKOIo moJid Ha TMPOBOAHHUKKA W JUDJICK-

IIKOJIa»
(https://resh.edu.ru/subject/28/8/)
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TPUKH

2.2.

IMocTostHHBIN
JJIEKTPHYECKUI
TOK

20

19.01.2023
30.03.2023

HabmoneHne pasmuyHBIX BHUIOB JICH-
CTBHSI JIEKTPHUYECKOTO TOKA U OOHapyxe-
HU€ 3THX BHIOB ACHCTBHUS B IOBCEIHEB-
HOM >KW3HH;

YcTHbIN
OIIpoC;
KouTpo:s-
Has paboTa

FOCYI[apCTBeHHa}I O6pa3OBaTeJ'ILHaSI
miargopma «Poccuiickas 3JeKTpOHHAs
HIKOJIa»
(https://resh.edu.ru/subject/28/8/)
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COopka W HUCHBITAHUEC DIICKTPHYCCKON
LENH IOCTOSHHOTO TOKA;

W3MepeHne cUIbI TOKa aMIepMETPOM

H3MepeHue 3eKTpU4YecKoro Hamps-
JKCHHS BOJIBTMETPOM,;

[TpoBenenue u OOBSICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIUX 3aBUCUMOCTh 3JICK-
TPUYECKOTO CONPOTHUBIICHUS IPOBOIHHUKA
OT €T0 JUTHHBI, TUIOMAIN ITONEPETHOTO Ce-
YSHHS U MaTepuaa;

HccnenoBanne  3aBHCHMOCTH  CHUIBI
TOKa, TPOTEKAIOIIETO Yepe3 pPe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA M HATIPSIKCHH-
sIHA PE3UCTOPE;

[IpoBepka mpaBuiia CIOXEHUS HaIps-
JKCHUH TIpU TIOCIIEIOBATEIIbHOM COEIMHE-
HUH JIBYX PE3UCTOPOB;

[IpoBepka mpaBmIIa IS CHITBI TOKA MIPH
HapaijieaTbHOM COeAUMHEHUH PE3UCTO- POB;

AHanu3 cUTyauuii TOCIeloBaTelb-
HOTO W MapajuIeIbHOTO COEIMHEHHS Mpo-

BOJIHMKOB B JOMAIIHUX BJICKTPUYCCKUX
CETSIX;

Pemenne 3agad ¢ HCHONB30BaHUEM
3akoHa Oma u popmyn pacdéra FJIeKTpH-
4ECKOTI'0 CONPOTUBIEHUS MPH MOCIEN0BaA-
TENBHOM W TapajielbHOM COCIMHEHUH
IIPOBOAHUKOB,

Omnpenenenrie  pabOTBl  dJIEKTpUYe-
CKOTO TOKa, MPOTEKAIOIIETo dYepe3 pesu-
cTOp;

OnpeneneHye MOLIHOCTU 3JIEKTPUYEH
CKOT'0 TOKa, BBIJIENIIEMON Ha PE3UCTOPE;

HccnenoBanne 3aBUCHMOCTH — CHIIBI
TOKa 4Yepe3 JaMIIOUKY OT HalpsDKCHUs Ha
HEH;

Omnpenenenne KI1/] narpesarens;




HccnenoBanue peoOpa3zoBaHust
SHEPTUH NIPU NOABEME I'Py3a IEKTPOIBH-
rarelyeMm;

OObsicHEeHHEe YCTpPOMCTBA M MpPUHIIUIA
JOEeHCTBUS JOMAIHUX 3JIEKTPOHArpeBa-
TENBHBIX IPHOOPOB;




OO0bsicHEHHE TPUYUH KOPOTKOTO 3a-
MBIKaHUSl U TPUHLUIA ASHCTBUS MIIABKUX
MperoXpaHuTenen;

Pemenne 3amad ¢ HCHONIB30BaHUEM|
3akoHa Jxoyns—IJlenna;

Habmonenne BO3HMKHOBEHHS —JJIEK-
TPUUECKOI'0 TOKA B XKUAKOCTU

2.3.

MarbuuTHbIE AB-
JeHud

10.04.2023
27.04.2023

HccnenoBanue MarHUTHOTO — B3aHMO-
JICHCTBUS TOCTOSHHBIX MarHUTOB;
V3yueHne MarHWTHOTO TOJS IOCTO-
SIHHBIX MarHUTOB NIPH UX OOBEAMHEHHH U
pas3zeneHun;
IIpoBeneHue OMBITOB IO BH3YyaIH3a-
LUH NOJIS TOCTOSTHHBIX MarHUTOB;
W3ydenne sBIeHHS HaMarHWYMBaHUS
BEIIIECTBA;
HccnenoBanue nAeHCTBUS DIIEKTpUYEH
CKOT'O TOKa Ha MarHUTHYIO CTPEJKY;
IIpoBeneHue OMBITOB, IEMOHCTPUPY-
IOIIMX 3aBHCHMOCTh CHJIBI B3aUMOJEH-
CTBHSI KaTyIIKH C TOKOM M MarHUTa OT
CHJIBI 1 HAaIIPaBJICHUS TOKA B KaTYIIIKE;
AHanu3  cHTyaluii  IpPaKTHYECKOro
MPUMEHEHHUST 3JIEKTPOMArHuToB (B ObITO-
BBIX TEXHHYECKHX YCTpOMHCTBax, IIpo-
MBIIUIEHHOCTH, METULIVHE);
W3yuenune neicTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM;
W3ydenue necTBUS IEKTPOIBHTA-
Tens;
Wzmepenune KIIJ] anexTpoasurarens-
HOI YCTaHOBKH;
Pacrnio3HaBaHme ¥ aHANN3 PA3IMYHBIX PH-
MEHEHUH  dJJeKTpoABUTATeNeH  (TpaHc-

HOPT, OBITOBBIE YCTPOMCTBA U IP.)

Y cTHBIIT
orpoc

l'ocynapctBennass ~ oOpa3oBarenbHas
wiardopma «Poccuiickast 3eKTpOHHAs
IKOJIa)

(https://resh.edu.ru/subject/28/8/)



https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

2.4. | Dnekrpomaruutr- | 5 04.05.2023 OnbIThl 10 MCCNENOBAHMIO  ABNIEHHS | Y CTHBIH TocynapcTBennas — 00OpasoBaTelbHas
HAsl HHAYKIHSA 22.05.2023 | ?7CKTPOMATHUTHON HHAYKIHHI: HCCICA0™| OHPOC, wiatgopma «Poccuiickas 3J1eKTpOHHAs
BaHWEC W3MCHCHUU 3HAYCHUSA U HaAIIpaBJIC- KOHTpOHL'
HHS FHAYKIIMOHHOTO TOKA Has pabora | LIKOJIa»
(https://resh.edu.ru/subject/28/8/)
Hroro no pazgeny 38
Peze 2
PBHOE BPEMSI
68

OBIIEE KOJINYE-
CTBO YACOB 110
INPOI'PAMME



https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

IHOYPOYHOE INTAHUPOBAHUE

KoanyecTBo 4acoB

Buani
KOH- - ’
Ne Tema ypoka npaKTH- Hara uzy (bopMbI
n/n Beero| PO | geckme enust
HBIe pa- o KOHTPOJISA
00THBI P
1. | Uncrpykrax no Th B kabunere dusuku. Oc-|1 0 05.09.2022 | Yeraeit
HOBHBIC TOJIOXKCHHUS MOJICKY/ISPHO-KHHETH- onpoc
YECKOM TeOpuu CTpoeHus BemiecTBa. OTMBITHI,
MOJITBEPKIAIOIIME OCHOBHBIC IOJOXKCHHUS
MOJICKYJISIPHO-KMHETHYECKOH TCOPHH
2. | Macca u pa3mMepbl aTOMOB U MOJIEKYIT 1 0 08.09.2022 | vermmii
ornpoc
3. | Monenu TBEPIOTO, )KUKOTO ¥ Ta3000pa3HOro 1 0 12.09.2022 | oy
COCTOSIHHI BEILIECTBA ompoc
4. Kpucrammnueckue u amopdHbie TBEPIbIC 1 0 15.09.2022 | o pypis
Tena ompoc
5. | O6wAcHEHHE CBOWCTB Ta30B, KUAKocTel u |l 0 19.09.2022 | Yernbiid
o o OIIpocC
TBEP/IBIX TEJI HA OCHOBE MMOJIOKEHUI MOJIEKY- P
JSIPHO-KMHETHUYECKOW TEOPHH
6. | CMaunBaHUE U KaNMUJUTSIPHBIC SIBICHUS 1 0 22.09.2022 | vermmi
ornpoc
7. | TermoBoe pacHIMpEeHHE U CKATHE 1 0 26.09.2022 | vermwii
ompoc
8. Temmeparypa. CBsi3b TEeMIEpaTyphbl CO CKOPO- 1 0 29.09.2022 z;;gé’m
CTBIO TEIUIOBOTO JBIKEHHSI YaCTHUI]
9. | Buyrpennsis sHeprus. CriocoGbl M3MeHeHus |1 0 03.10.2022 | Yermbiit
o OIIpocC
BHYTPCHHEH SHEPrUM: TEIUIonepenava u co- P
BEpIICHHUE PaOOTHI
10. Buns! Tenmonepenayn: TENIONpoOBOAHOCTD, - 0 06.10.2022 VerHeii
KOHBEKITHUS, U3TydCHHE onpoc
11. | KoanuecTBO TEIIOTHI 1 0 10.10.2022 | verumi
orpoc
12. | Vyenpnas TemmoémxocTs BemectBa. Temo- |1 0 13.10.2022 | Yernpit
OIIpocC
OOMEH U TEIJIOBOC pPaBHOBECHE. YpaBHCHHE P
TEIUIOBOTO OanaHca
13. | Jla6opamopnas pasoma Nel «Hccredosanue |1 0 17.10.2022 | Yerubiii
orpoc

ABNEHUA MenioodMeHa npu cmeuueanuu xo-

JIOOHOU U 2opsyell 800bl»




14.| Jla6opamopnan paboma Ne2 «Habniodenue 20.10.2022 | Yernwid
o OoIIpocC
UBMEHeHUs. BHYMPEHHeU dHepeuu meia 6 pe- P
3yibmame menionepeoayu u pabomol 6Heul-
HUX CUIY
15. | Pemenue 3aaad no teMam «KoauuecTBo Ten- 24.10.2022 | Yernuwiit
. OIIpocC
JIOTBI», «Y IeNIbHAS TEIUIOEMKOCTD BEILICCTBAY P
16. | Tnasnenue u OTBEpJICBAaHUE KPUCTAJLINYEC- 27.10.2022 | Yeruwiit
OIIpocC
CKHX BEIIECTB P
17. | YaenpHas TemioTa IiaBieHUs 07.11.2022 | vermwit
ompoc
18. | Mapoo6pasosanne n xonnencamus. Y enpHas 10.11.2022 z;;gz’m
TEIIOTa Mapo00pa30BaAHUS
19. | Kunenue. 3aBucumocts TEMIIepaTyphbl KHIIC 14.11.2022 | Yernbii
OoI1IpocC
HUS OT aTMOC(EpPHOro TaBICHHUS P
20. | Bnaxuocts BO3yXa. 17.11.2022 | Yernviit
Oo1IpocC
Jlabopamopnaa padoma Ne3 «Onpeoenenue P
OMHOCUMENbHOU BILANCHOCIU 8030VXA»
21. | Pemenne 3a7a4 1m0 TemaMm «YenbHAs Ter- 21.11.2022 | Yerneit
OIIpocC
JI0Ta TUIaBICHUSI», «Y IeNbHAs TEIUIOTa IMapo- P
oOpa3oBaHus», «BraxHOCTh BO3MyXa»
22. DHeprusi TOIUTMBA. Y AeIbHas TEIUIOTa Cropa- 24.11.2022 | Yernwii
ompoc
HUSA
23. | Pemrenne 3a1au o Teme «DHeprus TOILTHBA. 28.11.2022 | Yernwiii
Oo1IpocC
VY aenpHas TEIIOTa CrOPaHUS» P
24, [TpuHIUIB pabOTHl TEIUIOBBIX JBHIATENEH. 01.12.2022 | Yernei
Oo1IpocC
KIIJI temnoBoro mpurarens. TemnaoBbIe IBH- P
raTeNy U 3allluTa OKPYKAIOIICH CPe/Ibl
25. | 3akom COXpaHCHHS U MPEBPAIICHUS YJHEPTUH B 05.12.2022 | Yerneii
Oo1IpocC
MEXaHHUYECKHX U TEIIOBBIX MpoIieccax P
26. | Pemenue 3ana4 1o Teme «TemnTOBbIE SBIE- 08.12.2022 EICT:;’IH
IT
HUSD» P
27. | ToBropenne u 06odmenue 1o Teme «Teruo- 12.12.2022 z’CTgé’m
IT
BEIE SIBIICHUSD» P
28. Koumponvnasa paooma Nel no meme «Tenno- 15.12.2022 | Kowrposs-
Hast paboTa

6eble AB6NeHUA)




29. | Dyexrpu3amus e, JBa poaa HMEKTPUIECKHX| L 19.12.2022 | Yernbiii
P p p orpoc
3apsi10B. B3auMoiencTBre 3apsSKEHHBIX TEI
orpoc
31. | Dyexrpuueckoe nome. Mpunmwmn cymeprozu- |1 26.12.2022 | Yernwii
P p ynep onpoc
[IUH DJIEKTPHYECKUX TOJICH
32. | Hocurenu »neKTpUuecKux 3apsiioB. Diemen- |1 29.12.2022 | Veruwid
o ¥ OoIIpocC
TapHBIA dJIEKTpHuecKuit 3apsaa. CrTpoeHue P
aToMa

33. | IIpoBOHUKH U JUDIICKTPUKH 1 09.01.2023 | vermmi

ornpoc

34. | 3aK0H COXpaHCHHSI AICKTPUUIECKOTO 3apsiga |1 12.01.2023 | verumwi

ompoc

35. | Pemenne 3agau mo Teme «DNEKTPUUECKHUE 1 16.01.2023 | Yerneiid

o OIIpOC
3apsbl. 3apsHKEHHBIE TEla U UX B3aMMOJEH- P
CTBHE»

36. DIIEKTPUYECKUI TOK. YCIIOBUS CYLIECTBOBA- 1 19.01.2023 | Yerneri
HUS DJICKTPUYECKOTO TOKA. VICTOYHHMKH T0- onpoe
CTOSIHHOT'O TOKa

37. | JleifcTBust HM1eKTPHYECKOrO TOKa (TEIIOBOE, | 23.01.2023 z,CTZZ’Iﬁ

IT
XUMHYECKOE, MArHUTHOE) P

38. | DneKTpUYECKHA TOK B )KUIKOCTSIX U ra3ax 1 26.01.2023 | vermwii

ompoc

39. | Dnexrpudeckas nemnb. Cuna Toka 1 30.01.2023 | vermmii

ompoc

40. | Jlabopamopnaa paooma Ned «Coopra u|l 02.02.2023 | Ycrabrid
npo- eepka pabomul JNEKMPUHECKOU yenu onpoc
NnOCMO- IHHO20 MOKAY.

Jlabopamopnaa pavboma Ne5 «Hzmepenue u
pe2yIuposanue Cubl MmoKay

41. | DnekTpudecKkoe HampsHKEHUE 1 06.02.2023 | vermmii

ornpoc

42. | JTa6opamopnasn pasoma Ne6 «Hsmepenue ul* 09.02.2023 EIHCT:;’IH
Pe2yIUPOBaHUe HANPINCEHUSLY P

43. | ConpoTuBIEHUE MPOBOTHUKA 1 13.02.2023 | verumi

ormpoc




44. | la6opamopnas paboma Ne7 «Hccredosanue 16.02.2023 | Yernbiii
OIIpocC
3A6UCUMOCIU CUTLbL MOKA, UOYUe20 Hepe3 pe- P
3UCmop, om CONpoOMUGIEHUs. Pe3UCmopa U
HANPSIHCEHUS. HA PE3UCMOPe)
45. | YaenbHOE CONPOTUBIICHUE BEIIECTBA 20.02.2023 | vermmii
orpoc
46. | 3akon Oma aJis ydacTKa 1enu 27.02.2023 | verneii
orpoc
47. | MocnenosarensHoe coeuHeHne MIPOBOIHHU- 02.03.2023 | Yernbii
OIIpocC
KOB p
48. | TMapayenbHOe COSTMHCHHUE TTPOBOHUKOB 06.03.2023 | vermmi
ornpoc
49. | PaboTa 1 MOITHOCTH IEKTPUIECKOTO TOKA 09.03.2023 | vermmii
ompoc
50. | JlaGoparopnas padora Ne8 «Mccrenosanue 13.03.2023 | Verubiii
OIIpocC
3aBHCUMOCTH CHJIbI TOKa, HIYIIETO Yepes P
JIAMITOYKY, OT HAIPSHKEHMST Ha HE»
51. | 3akon xoyns-Jlenma 16.03.2023 | verumui
ornpoc
52. | DnexTponpOBOAKa M MOTPEOUTENH IEKTPH- 20.03.2023 | Yernwiit
o OIIpocC
YecKoi Hepruu B ObiTy. KopoTkoe 3aMbika- P
HUE
53. | Pemenne 3a1a4 110 Teme «INeKTpUYECKUe 23.03.2023 | Yerubii
OIIpocC
SIBJICHUS P
54. | MoBTopenue n 0600menne 1o TeMe «Iek- 27.03.2023 z’rngz’m
TPUYECKHUE SIBJICHUS P
55. Koumponvnasa paboma Ne2 no meme «Inex- 30.03.2023 | Konrp gm"
Haida paooTa
mpuyeckue A8NeHUsLY P
56. | TTocTostHmEBIE MArHUTEL BzaumoneiictBue mno- 10.04.2023 | Yernbii
OIIpocC
CTOSIHHBIX MATHUTOB P
57. | MaruutHoe moste. MaruuTHOe mojie 3eMiH 1 13.04.2023 zcggé’m
IT
€ro 3HaYCHHE JIJIst )KU3HU Ha 3emiie
58. | OnbIT Dperena. MarHuTHOE MOJE HIEKTPAYE- 17.04.2023 | Yernbiii
OIIpocC
CKOro Toka. [IpuMeHeHHe JIeKTPOMArHuTOB P
B TEXHUKE
59. | JleifcTBrE MATHUTHOTO MOJS HA TPOBOIHHK C 20.04.2023 | Yernbiid
orpoc

TOKOM. SJ'IGKTpOI[BI/IFaTGJ'IB IIOCTOSIHHOI'O TOKa




60. | JlabopaTopHasi padora Ne9 «Koucrpyupo- 24.04.2023 | YcrHpri
BaHHWE U HU3Yy4YeHHE pabOThl 3JIEKTPOJBUIA- onpoc
TEJs.

Jlabopamopnas paooma Nel0 « H3mepenue
KII/] snekmpoosueamenvHou yCmaHo8KU»
61. | Pemenne 3a1au 1o Teme «DNEeKTpUIECKUe U 27.04.2023 | Vernsit
OIIpOC
MarHUTHBIC SIBIICHUS» P
62. | Onbirer @apanes. SBaeHuE IEKTPOMArHUT- 04.05.2023 | Yernbii
o OIIpocC
HOM MHIYKIINH P
63. | Jla6opamopnan paboma Nell «Onwvimer no 11.05.2023 | Yermbiii
o OIIpoC
UCCNe008aAHUI0 SNIeHUs DTIeKIMPOMALHUMHOU P
UHOYKYUU: UCCAe008aHUe USMEHEHUUl 3Haue-
HUS U HANPAasLeHUsl UHOYKYUOHHO20 TMOKA»

64. | IIpaswio Jlenna 15.05.2023 | verumii

onpoc

65. | Dnexrporeneparop. Croco6sl  moMyueHHs 18.05.2023 | Yermbiii

o OIIpoC
ANEKTPUYECKON SHEPruu. DIEKTPOCTAHIHH P
Ha BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU
66. | Konmponvnas pasoma Ne3 no meme «nex- 22.05.2023 K;H;];ggl’;
Has T
mpudecKkue u MazHUmmbvle A61eHUS»
67. | OGo6menne, cucremaTHzauust M Koppex- 25.05.2023 zCT:;’IH
< 1T
1Ms 3HAaHUH o0y4arommxes 3a Kypc Gpusuku P
8 kiacca

68. | UToroBoe 3ansiTue 29.05.2023 | yerupi

ompoc

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA
®dwusuka 8 knacc/Ileprprmkua A.B., OO0 «IPODA»; AO «M3natenbctBo [IpocsemeHne;

®usnka. COOpHUK BOIPOCOB U 33ad. 8 KiI.: yued, mocooue / A.E. Mapon, E.A. Mapon, C.B. Ilo3oii-
ckuit / 2-e u3a., crepeotur. — M. : [lpoda, 2015. — 96 c.: un

METO/IUYECKHUE MATEPHAJIBI J1JI5s1 YUUTEJIA
®dusmka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3marenbctBo [Ipocsemenune»;2018

®dwusuka. COOpHUK BOIIPOCOB | 3a1ad. § KiI.: yue0, mocodue / A.E. Mapon, E.A. Mapown, C.B. I1o3o0ii-
ckuii / 2-e u3z., crepeotuir. — M. : [Ipoda, 2015. — 96 c.: un

dusuka. 8 knacc. Metoauueckoe nocodue s yuureneit / H.B. ®unonosuu / 3-e u3f., crepeoTurl.
— M. : Ipoda, 2018. — 208 c. — (Poccuiickuii yueOHHK)

dusuka. 8 kiacc: yuebHo-mMeToandeckoe nocooue / A.E. Mapon, E.A. MapoH / 2-¢ u31., CTepeoTHII.

— M. : Ipoda, 2015. — 125, O30 c.: un. — (Jugaktudeckre MaTepuabl);

dusuka. 8 Kiacc: caMOCTOSITENbHBIE M KOHTPOJbHBIE paboThl K yueOHHKY A.B. Ilepwiukuna / A.E.
Mapon, E.A. Mapou / 2-e uzn., crepeotun. — M. : Ipoda, 2018. — 112 c.: un. — (Poccuiickuit yaeOHUK)

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
I'ocynapcrBenHnas oOpazoBatenbHass  1uarpopma  «Poccuiickas — 3J€KTpOHHAs  IIKOJIa»

(https://resh.edu.ru/subject/28/8/)



https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJILHOTI'O ITPO-
IIECCA

YYEBHOE OBOPYJOBAHUE
VYkaxute yueOHoe 000pyA0BaHNE

OBOPYJIOBAHME JIJIs1 NIPOBEAEHUS TABOPATOPHBIX, IPAKTUYECKUX PABOT,
NEMOHCTPALIUM
VYxkaxure o0opynoBaHHE Il TPOBENEHUS JIAOOPATOPHBIX, MPAKTUYECKHX pPAa0OT, JEMOHCTpaLUit



YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
®dusuka, 7 knacc/Ileppimkua A.B., OO0 «IPODA»; AO «M3aarenbctBo [IpocBenienne»;2019

®usuka. COOpHUK BOIPOCOB U 3a1ad. / Ki.: yuaeb, mocooue / A.E. Mapon, E.A. Mapon, C.B. ITo30ii-
ckuii / 2-e u3., crepeorwir. - M.: JIpoda, 2015. - 80 c.: ui.
METOJUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

®dusuka, 7 kinacc/Ilepeimkun A.B., OO0 «JIPODA»; AO «M3natenscTBo [IpocBemenuey;

dusuka. 7 kimacc. Meroanueckoe nmocodue s yuureneit / H.B. ®@unonosuy / 2-¢ U3M., CTEpPEOTHII. -
M.: Ipoda, 2015. - 189 [3] c.;

dusuka. 7 kinacc: yueobno-meromuueckoe mocoodue / A.E. Mapown, E.A. Mapon / 4-¢ u3f., CTepeoTuIl.
- M.: llpoda, 2015. - 123 [5] c. : nin.

®uzuka. COOpHUK BOMPOCOB U 3amay. 7 Ki.: yue0, mocodue / A.E. Mapon, E.A. Mapon, C.B. Ilo3oii-
ckuit / 2-e u3., crepeotwir. - M.: Jpoda, 2015. - 80 c.: ui.

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

['ocynapctBeHHass ~ oOpasoBatenbHas  Iiatrgopma  «Poccuiickass ~ 3JIEKTpOHHAas  LIKOJIa»
(https://resh.edu.ru/subject/28/7/)

PABOYASI IPOTPAMMA
(ID 1566693)

y4eOHOT0 MpeameTa
«Dusukay

st 9 Kiacca OCHOBHOTO 001ero oOpa3oBaHUs

Ha 2022-2023 y4eOHblit Tox


https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

CocraBurenb: Kazannea Anekcanapa BacuibeBHa

yauTenb GU3nKu

¢. 3aBojckoe 2022



IHHOACHUTEJIBHASA 3AIIMCKA

Copepxanrie TporpaMMbl HampaBlIeHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOW TPaMOTHOCTU Yy4a-
[IUXCS W OPTaHU3AIMIO U3yUeHUs (PU3UKU HA JIeATEIHHOCTHOW OCHOBE. B Hell yYHMTHIBAIOTCS BO3MOXHOCTHU
npeameta B peanu3anuu TpeboBannit @I'OC OO0 k mIaHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe-
3yJlbTaTaM 00Y4eHHs], a TAK)KE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEAMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yrouuii A eCTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY
¢bu3nyeckre 3aKOHbI JIEXKAT B OCHOBE MIPOLIECCOB U SIBJICHUM, U3ydyaeMbIX XUMUeEH, OMoIoruen, actpoHoMuei u
¢usnveckoii reorpadueit. duznka — 3ITO MpenMeT, KOTOPHI HE TOJBKO BHOCHT OCHOBHOW BKJAJ B €CTe-
CTBEHHOHAyUYHYIO KapTUHY MHpa, HO U NPEAO0CTaBiIsieT Hanbouiee sicHble 00pa3Libl IPUMEHEHUSI HAyYHOTO Me-
TOJla TIO3HAHUS, T.€. clloco0a MOJydeHUsl JOCTOBEPHbIX 3HaHUM o mupe. Hakonen, ¢pusznka — 310 mpeamer,
KOTOPBIM HAapsALy C IPYTUMHU €CTECTBEHHOHAYUYHBIMU NPEAMETAMHU JIOJDKEH JaTh NIKOJIBHUKAM IPEACTABICHUE
00 yBJIEKaTeIbHOCTH HAyYHOI'O MCCIEIOBAHUS U PaIOCTH CAaMOCTOSITEIbHOIO OTKPBITUSI HOBOTO 3HAHMSL.

OnHa U3 rIaBHBIX 3ajad (U3HYecKoro oOpa3oBaHUS B CTPYKType OOIIero oO0pa3oBaHMs COCTOMT B
(bopMHpPOBaHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHON MaccChl 00ydaromIuxcs,
KOTOpBIE B JAajibHEHIIeM OyAyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTH. Ho He MeHee Bax-
HOMW 3a7aueil sBseTCs BBIABICHHE U MMOATOTOBKA TANAHTJIMBBIX MOJOABIX JIIOJEH U1 MPOAoJKEeHUsS 00pa3o-
BaHUS U JajbHeWIel npodecCHOHAIbHON eATeNbHOCTH B 00J1aCTH €CTeCTBEHHOHAYYHBIX HCCIIEAOBAaHUM U
CO3JIaHMM HOBBIX TeXHOJOrHi. COrjlacHO MPHUHATOMY B MEXJIYHapOIHOM cooOliecTBe omnpezaeneHuo, Ecre-
CTBEHHOHAy4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€JIOBEKA 3aHUMATh aKTUBHYIO I'PaXXIaHCKYIO MO3UIIUIO TI0
OOIIECTBEHHO 3HAUYMMBIM BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro T'OTOBHOCTb HHTEpe-
COBATbCs €CTECTBEHHOHAYYHBIMU UesIMH. HaydHO rpaMOTHBIN 4EJIOBEK CTPEMUTCS y4acTBOBATh B apryMEH-
TUPOBAHHOM OOCYXJAEHUHU MPOOIEM, OTHOCSAIINXCS K €CTECTBEHHBIM HayKaM M TE€XHOJIOTUSM, 4TO TpeOyeT oT
HETO CJIEAYIOINUX KOMIIETEHTHOCTE!:

1. Hay4HO OOBSCHSATDH SBICHHUS,

2.  OlLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS,

3. UHTEpHPETHPOBATH JAaHHBIC U UCIOIb30BATh HAYUHBIE T0KA3aTENBCTBA Ul IOJIYYEHUS BBIBO-
TIOB.

Nzyuenne ¢puzukn cmocoOHO BHECTH PEIIArONINil BKJIa] B (JOPMHUPOBAHNUE €CTECTBEHHOHAYYHOU Ipa-
MOTHOCTHU O0YYarOLTHXCS.

HEJA U3YYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

Lenu n3ydenus: GpuU3MKM Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus omnpeseneHs B KoHueniuu mnpe-
nogaBaHus yueOHoro npeamera «dusnka» B oOpa3oBaTenbHBIX opranu3anusx Poccuiickoii deneparuu, pe-
AMU3YIONIUX OCHOBHBIE 00IIe0o0pa3oBaTeIbHbIE MPOTPAMMBbI, YTBEpKIAEHHOU pemenneM Komnernn Munu-
crepcTBa npocsenieHns Poccuiickoit @enepannu, mpotokon ot 3 gexadps 2019 r. Ne [TK-4BH.

Lenu uzyyenus gusuxu:
. npuoOpeTeHne MHTEepeca U CTPEMIICHUSI OOYUYalOMIMXCsl K HAYYHOMY M3YYEHUIO MPHU- PObI,
pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



*  pa3BUTHE NPEICTABICHUN O HAyYHOM METO/€ MO3HAHUSA U (OPMHUPOBAHUE HCCIIENOBATENb- CKOTO
OTHOIICHHS K OKPY>KAIOIIUM SIBJICHUSM;

«  (opMupoBaHHE HAyYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3yuYeHHsI OCHOB CTPOCHUS MaTe- PHH U
(dhyHIaMEHTAIBHBIX 3aKOHOB (DPM3HKHU;

«  (opMupoBaHHE MPEJCTABICHUN O PO (PUMKH Ui PA3BUTUSA APYTrUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

*  pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cepax Oyaymieit npodecCHoHaIbHON AesITeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, TOJrOTOBKA K JaJbHEHIIEeMy 00Y4YE€HHUIO B 3TOM HalPaBJICHUU.

JlocTuKeHHe 3TUX Lielel Ha yPOBHE OCHOBHOT'O 001Iero oOpa3oBaHusi 00eCIeunBaeTCsl peliCHUEM
CIICAYIOIINX 3a/1a4:

*  IpuOOpeTeHue 3HaHUHA O JUCKPETHOM CTPOCHMH BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, 3JIEK-
TPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

«  IpHOOpEeTeHHE yMEHHWIl ONMUCHIBATH U OOBACHATH (PU3MYECKUE SBICHHUS C HCIIOJIB30BAaHHEM II0-
JIy4ECHHBIX 3HAHUN;

«  OCBOEHHE METOJIOB PEIICHHS MPOCTEHIINX PACYETHBIX 3a]1a4 C MCIIOJIb30BAaHHEM (PH3UUECKUX
MoJieiel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

*  pa3BUTHE YMEHUH HaOIIONATh NPUPOAHBIC SBJICHUS U BBINOJIHATh OIBITHI, Ja0OpaTOpHbIE pa- OOTHI
U 3KCIIepUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

+  OCBOEHHE MPUEMOB paboThl ¢ HH(pOpMaLEelH PU3NUECKOro COAepKaHus, BKIItoYas HHPOpMa- LU0
O COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH; aHAINU3 U KPUTUYECKOE OLICHUBAaHUE HH(OPMAILIUH;

*  3HaKOMCTBO cO chepamu MpohecCUOHATBHON AEATEIbHOCTH, CBA3aHHBIMU ¢ (PU3UKOH, U CO-
BPEMEHHBIMHU TEXHOJIOTHSAMH, OCHOBAHHBIMHU Ha JIOCTHKCHHUAX (PH3NUECKON HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYUEGHOM IIJTAHE
B cootBerctBuu ¢ ®I'OC OOO ¢Qusuka sBrsercs 00s3aTENIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

obmiero oOpa3oBaHus. JlaHHasg mporpamma IHpeaycMaTpuBaeT M3ydeHHe (U3MKM Ha 0a30BOM ypoBHE B 9
KJlacce B 00BEMe 102 qaca o 3 qaca B HEJIEIIO.



COJEP)KAHUE YYEBHOI'O IPEAMETA

Pa3znen 1. Mexanuveckue siBJIeHUS

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYE-
CKOro JBHM>KEHUA. PaBHOMEpHOE NPsAMOJMHENHOE ABHKEHUE. HepaBHOMEpHOE MPSIMOJIMHENHOE JIBUKEHUE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiMHEWHOe nBmkeHue. CBobomHoe maaenwe. OmbiThl [amumes.
PaBHOMepHOE ABIKEHHE 1O OKpYyX)HOCTH. [leprox u yacrota oOpamienus. JIuHeiHas u yrioBas CKo-
poctu. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropont 3akoH Herorona. Tperuit 3akoH HerotoHa. [IpuHnmn cynepnosu- nuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHHs: CHiia TPEHUS CKOJBXEHUS, CHJIa TPEHUsS TOKOs, APYrue
BH/JIBI TPECHHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpeHHE CBOOOIHOrO majaeHus. [[BrkeHue riaHeT
Bokpyr Comnnua (MC). [lepBast kocMuueckasi CKOpocTb. HeBecCOMOCTh U mieperpys3Ku.

PaBHOBecue MmatepuanbHOW TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPHOTO Tena C 3akper-
JIEHHOM OCBhIO BpamieHus. MomeHT cuibl. LleHTp TskecTH.

Nmnynse tena. U3menenune umnynbsca. Mimnynbe cuibl. 3aKOH COXpaHEHUsl UMIyJbca. PeakTuBHoOe
nsuxenne (MC).

Mexanunueckas paboTa u MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroct, TpeHust CBsi3b SJHEprUH U pa-
601sI [ToTeHIIMaNbHAS SHEPTHUS Tela, TOIHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHIManpHas SHEPTHsl CKATOM
npykunbl. Kunernueckast sHeprusi. Teopema 0 KHHETUYECKOW DHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUH.

Jemoncmpayuu
1. HaOmroneHue MEXaHUYECKOTrO JBMKEHMSI Tela OTHOCUTENIBHO Pa3HbIX TN OTCUETa
2.  CpaBHeHHE MyTel U TPACKTOPUN JBMKEHUS OJJHOTO M TOTO K€ TeJla OTHOCUTEIFHO Pa3HBIX
TEeJ OTCYETA
3.  V3mepeHHe CKOPOCTH M YCKOPEHUS MPAMOIMHEHHOTO JBMXKEHUS
4.  HccnenoBaHMe MPU3HAKOB PAaBHOYCKOPEHHOTO JBMXKEHUS
5.  HaGmoneHue ABMKEHUS Tela M0 OKPYXHOCTH
6. HaGmoneHne MexaHUYeCKHUX SBJICHUHN, MPOUCXOAAIINX B cucTeMe orcuéra «Tenexka» mpu
e€ paB- HOMEPHOM M YCKOPEHHOM JIBH>)KEHUU OTHOCUTENBbHO KaOnuHeTa GU3NKH
7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MACChl TeJla U ICUCTBYIOLIEH Ha HETO CHUJIIBI
8.  HalGmoneHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUN TeT
9. V3meHeHue Beca Tela MPH YCKOPEHHOM JIBHYKEHUH
10.ITepenava ummynbca nNpy B3aUMOICHUCTBUH Tl
11.IIpeo6pazoBanust SHEPTUU IPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue uMIyJibca Mpu HEYNpyroM B3auMOACHCTBUN
13.Coxpanenre UMIynbca Ipu a0COIOTHO YIPYTOM B3aUMOAECHCTBUH
14.Ha6mroieHre peakTUBHOTO JIBMXKEHUS
15. CoxpaHeHHe MEXaHUYECKOW IHEPTUU TIPH CBOOOTHOM TaJICHUN
16. CoxpaHeHrE MEXaHUYECKOW SHEPTUU NPU IBUKEHUU TeJIa MO JEHCTBUEM NIPYKUHBI



Jlabopamopuvie pabomot u onvimul

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa W JalbHEHIIEro PaBHOMEPHOTO JIBIDKEHUS IApUKa WA
TEJICIKKHI

2. Ompenenenue cpemHel CKOPOCTH CKOJIbKEHUSI OpyCKa WU JIBYDKCHUS IIapUKa MO HAKIOHHOM
TUIOCKOCTH

3. Ompenenenne yCKOPEHHUs Tella MPH PABHOYCKOPEHHOM JIBFDKEHHH TI0 HAKIIOHHOM TUIOCKOCTH

4. HWccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBIKCHUU 0€3 HadaabHOU
CKOpPOCTH

5. TlpoBepka rumoTe3bl: €CJIU MPH PAaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HaYaIbHON CKOPOCTH IYTH OT-
HOCSTCS KaK PsJl HEYETHBIX YUCEIT, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHH OJMHAKOBBI

6. MHccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIIbl HOPMAaIBHOTO JTABJICHUS

7.  Onpenenenne K03 PUIMCHTA TPSHUS CKOJIBKESHUS

8.  Ompenenenue KECTKOCTH MPY>KUHBI

9. Ompenenenue pabOTHI CHIBI TPEHUS MPH PAaBHOMEPHOM JIBFDKEHUHU TeJa 10 TOPU3OHTAIBHOU IO-
BEPXHOCTH

10. Ompenenenue pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME TPy3a C MCIIOIH30BAHHEM HEIOIBIKHOTO U
MTOJIBFKHOTO OJIOKOB

11.M3y4eHue 3aKOHA COXPAHCHHUS DHEPTUU

Paznea 2. Mexann4yeckue Ko0J1e0aHUA U BOJHBI
Konebarenbnoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: MEpHOJ, 4acTOoTa, aMILTUTY/a.
Matematuueckuil U Npy>KUHHBIN MasTHUKU. [IpeBparenrie sHepruu npu KojaedaTeaIbHOM JIBUKEHUU. 3aTy-
xaromue kosieOanus. BeinyxneHHble konieOanus. Pesonanc. Mexanuueckue BOJHBI. CBOMCTBA MeXaHHUYe-
ckux BOJH. [Ipo nonbHbBIE M onepeyHble BOJIHBL. /[[nMHA BOIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MexaHu-
YyecKHe BOJHBI B TBEPIOM Tele, cericMuueckre BoiaHbl (MC).
3ByK. [']poMKOCTB 3ByKa 1 BeicOTa TOHA. OTpaskeHue 3Byka. MHppa3Byk U yiIbTpa3ByK.

Jemoncmpayuu

1. HaGmoneHue kose6aHuit Tel moJi 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH
2. HaGmonenue koneGaHuii Tpy3a Ha HUTH U Ha NIPY>KUHE

3. HaGmroieHue BBIHYXICHHBIX KOJI€OaHUH U pe30HaHca

4. PacripocTpaHeHne IpoA0IbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIN)

5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKycTHUECKU pe30HaHC

Jlabopamopnuvie pabomot u onvimul

1. OmnpeneneHue 4acTOTHI U IEPHOJIa KOJCOAHUI MATEMAaTHIECKOTO MasiTHUKA

2. OrmpeneneHne 4acTOTHI U MEPUOJIA KOICOAHHH MPYKUHHOTO MasiTHUKA

3. Hccnemoanue 3aBUCMMOCTH TIEpHOJIa KOJICOAHUH MTOABEIIICHHOTO K HUTH I'Py3a OT JUTHHBI
HUTH

4.  HccnenoBaHue 3aBUCHMOCTH TIEPHO/Ia KOJIEOAHHI MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCHUMOCTH IepHOJa KOJeOaHUN Ipy3a, MOABEIIEHHOTO K HUTH, OT MAacCChl
rpysa

6.  OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEpUOa KoeOaHUI MPYKUHHOTO MasiTHUKA OT
MAacCCBhI TPy3a U KECTKOCTH MPYKUHBI

7.  V3Mmepenue ycKOpeHHsI CBOOOAHOTO MaICHUS



Pa3nen 3. Di1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJTHBI
DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHbie BOJIHBL. CBOMCTBA 3JIeKTpoMarHuTHhIX BoJiH [Ilkana

OJICKTPOMArdHMTHBIX BOJIH. Hcnonw3oBanne OJICKTPOMArdMuTHBIX BOJIH JJIsA COTOBOH CBSI3U.

9HeKTpOMarHI/ITHaH mpupoga CBETa. CKOpOCTB cBeTa. BomHOBBIC CBOMCTBA CBETA.

Jemoncmpayuu
1. CRoiicTBa 3JE€KTPOMArHUTHBIX BOJIH
2. BonHOBBIC CBOMCTBA CBETA

Jlabopamopuvie pabomot u onvimul
1. I3yuenue CBOKCTB AJIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO Tele)oHa

Pa3znena 4. CBeroBble IBJEHHS
JlyueBast mozenb cBeta. Mcrounnku cBeta. IIpsmonuueiiHoe pacnpocTpaHenue ceera. 3atMenus CoiaHua

u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3aKoH OTpa)KEHUs CBETA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKkoH IpCIIOMJICHHUA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA. Hcnonb3o-

BAHUC ITOJIHOT'O BHYTPCHHCTO OTPAKCHUA B OIITUICCKUX CBCTOBOAX.

Jlunza. Xox nyuelt B muH3e. Ontuueckas cucrema Qoroarnmapara, MUKpockomna u teneckona (MC).

I'ma3 xak onTuyeckas cucrema. EJ'II/I30py1(OCTB " JaJIbHO30PKOCTD.

CBCTa.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HhtoToHa. CliokeHHe ceKTpalbHBIX 11BeTOB. [lucnep- cus

Jemoncmpayuu

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pa>keHUi B TIJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomiieHne cBeTa.

OnTHyeckuii CBETOBOIL.

Xon nydeil B coOuparoieit JuH3e.

Xop mydel B pacCEeUBArOIIEH JINH3E.

O N R WDdPE

[Tonmy4yenue n300paxeHnit C MOMOILBIO JIUH3.

©

[TpuHumn neficTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10.Mopens rnasa.

11. PaznosxeHue 0enoro cBeTa B CEKTP.

12.Tlonyuyenue 6esoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnuvie pabomot u onvimaul

1. HccnemoBaHue 3aBUCUMOCTH yTiIa OTPasKEHUS CBETOBOTO JIyda OT yrJa MaJeHusl.

2. U3ydeHue xapaKkTepUCTHK M300paKeHUs MpeaAMETa B IUIOCKOM 3epKalie.

3. MHccrnenoBanue 3aBUCUMOCTH yTJa MPEeTOMIICHHUs CBETOBOTO JIyda OT yIJja MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIION.

4. TlonyueHue n300pakeHUI ¢ MOMOLIBIO COOUPAIOLICH JTHMH3BI

5. Omnpenenenue GOKYyCHOTO PACCTOSHUS U ONITUYECKON CHJIBI CO OMpAIOIeii TUH3BI.

6. OMBITHI IO PA3JIOKEHHUIO OEIOrO CBETA B CIEKTP.

7.  OmbITHI IO BOCTIPUATHIO I[BETA IPEMETOB MPH UX HAOIIOJICHUHN Yepe3 BETOBbIC (DMIIBTPHI.



Pa3nes 5. KBanTOBBIC AIBICHUA
OmnbiTel Pezepdopna u rutanerapHast Mmogens atoma. Moaens aroma bopa. Mcmyckanue u moryiomeHue
cBera aToMOM. KBaHTBI. JIMHEWYaThIe CIIEKTPBI.
PamnoakTuBHOCTE. Anb(a, 6eTa u ramman3nydeHus. CTpoeHHe aTOMHOTO sipa. HyKiIoHHas MOJeNb
aTOMHOrO siapa. M30Tonsl.
PannoaxkTtuBHbIe npeBpaienus. [lepuos nonypacnaga aTOMHBIX sIEp.
SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsiIOBOIO0 M MAacCCOBOTO UMCEN. DHEPrusi CBSI3HM aTOMHBIX
anep. CBsa3b Maccel U sHepruu. Peaknum cunte3a u nenenus snep. Mcrounuku sneprun ConHia U 3BE3N
(MC). S nepnas sHepreTuka. [{elicTBUS paIuoaKTUBHBIX U3Ty4YeHUN Ha )uBbIe opranu3Mbl (MC).

Jemoncmpayuu

1. CriekTpspl U3IyYEHUS U MOTJIOLICHHUS.

2. CriexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOJIOpOAA.

4. HaGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka HOHU3UPYIOIIUX U3ITYYCHUH.

6. PerucTpanus nu3nydeHus NpUpOIHBIX MHHEPAJIOB U MPOIYK TOB.

Jlabopamopuvie pabomot u onvimul

1. HaGmoieHre CIUTONIHBIX U JIMHEHYATHIX CHEKTPOB U3ITYUYCHUSI.

2. UccrnenoBaHue TPEKOB: U3MEPEHUE IHEPTHH YACTHIIBI IO TOP MO3HOMY IyTH (110 hoTorpadusim).
3. 3mepenue pajoakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-0000 IO MOLYIb

[ToBTOpHTENEHO-0000IIAOIINIT MOTYJIb MPEIHA3HAYEH JIJISi CHCTEMAaTU3alluu U 0000IIeHHs TIPEeIMeT-
HOTO COJIEpXKaHMS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YyYEHHUHU BCETo Kypca (PU3MKH, a TaKKe s
noArotToBk K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHY N0 (HU3UKe JUIs 00y4aroliuxcs, BEIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

IIpn n3ydyeHun JaHHOTO MOZYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeUMBAETCS JOCTH)KEHUE MPEIMETHBIX U METalpeIMETHBIX IIAHUPYEMBIX Pe3ylIbTaToB 00yde-
HUs, GOPMUPYETCSI €CTECTBEHHO-HAY4YHAsi TPAMOTHOCTh: OCBOCHHME HAyUHBIX METOJIOB HCCIEIAOBAaHUS SBIIE-
HUHI Opupoabl U TEXHUKH, OBJIAJCHUC YMCHUAMU OOBICHSITH (1)I/I3I/I‘-IGCKI/Ie SABJICHUSA, IPUMCHAA TTOJTYUCHHBIC
3HaHMS, PelaTh 3a/1a4, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTANIbHBIE.

[IpuHIIMNIIATBHO AEATENLHOCTHBIA XapakTep AAHHOIO pa3liefia peain3yeTcs 3a CYET TOro, YTO yYallu-
€Cs BBIINIOJTHAIOT 3a/laHUs, B KOTOPBIX UM NPEJIaracTtc:

. HA OCHOBE TMOJIYYCHHBIX 3HAHUIN pPACIO3HABaTh U HAYYHO OOBSACHATH (PU3UYECKHE SBICHHS B
OKpY>KaroIllell MPUPOJIE€ U TTOBCETHEBHOM KU3HU;

. UCIOJIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHUA (U3UYECKUX SBJICHUH, B TOM 4YHCIE Ui Hpo-
BCPKHU TUIOTE3 U MOJTYUYCHHA TCOPETUICCKUX BBIBOJOB,

. OOBSICHATh HAy4Hble OCHOBbI HambOojee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HAnpuMeEp, MPaKTHICCKOI'0 HMCIIOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB JHCPIrUM Ha OCHOBE 3aKOHA IMpEBpalic-
HUS M COXPAaHEHUs BCEX U3BECTHBIX BUJIOB DHEPIHH.

Kaxnas U3 Tem mAaHHOrO pasfenia BKIIIOYAET 3KCIIEPHUMEHTAbHOE HMCCiIeqoBaHne 00o0maomero xa-

paktepa. Pasnmen 3aBepiiaeTcsi MpOBEIECHUEM TUArHOCTHYECKOW W OIICHOYHON paboThl 32 KypC OCHOBHOH
IIKOJIBI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne ¢pusuku B 9 Kilacce HAMpaBJICHO HA JIOCTIKEHHE 00yJarOIIMMUCS JTMYHOCTHBIX, METAIPe -
METHBIX U NIPEIMETHBIX PE3YJIbTaTOB OCBOCHMSI YU€OHOI 0 IpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuom uuyecKoe eocnumanue.

®  [posiBJICHHE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (PU3NYECKOM HAYKH;

b OCHHOCTHOC OTHOIICHHUEC K JOCTUXXCHUAM pOCCHﬁCKHX y‘IéHBIX (I)I/ISI/IKOB.

Fpam@ancxoe u 0yxoen0-npaecm3enuoe eocnumanue.

® TOTOBHOCTb K AKTHBHOMY Y4Y4aCTHIO B O6Cy>KI[eHI/II/I O6HICCTB€HHO-3H3,‘-II/IMI>IX U 3TUYCCKHUX IIPO-
6J'IGM, CBA3AHHLIX C IIPAKTHYCCKHM IMPHUMCHCHHUCM ,Z[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I; 0 oco3HaHuWe BaAXXHOCTH MOpPaJIbHO-
OTHYCCKHUX IMMPHUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.

Icmemuueckoe gocnumanue:

® BOCIIPHUATHEC OCTCTUUCCKUX KAYCCTB (I)HSHHGCKOﬁ HAyKH: eé TapMOHHUYHOI'O ITOCTPOCHHUA, CTPO-

T'OCTH, TOYHOCTH, TAKOHNYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

®  OCO3HaHHUE IIEHHOCTH (U3UYECKOM HAayKM KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MHpa, OCHOBBI
pa3sBUTHs TEXHOJIOTUH, BaKHEWIIEHW cocTaBIAOLIEH KylnbTyphl; O pa3BUTHE HAyYHOM JHOO03HATENBHOCTH,
MHTEpeca K UCCIIE0BATEIbCKON JIESITEIbHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOUUOHATLHO20 OJ1A2ONONYYUA:

® OCO3HAHUE IICHHOCTHU 0e30I1acHOro 06pa3a JKHU3HU B COBPCMCHHOM TCEXHOJOI'MYCCKOM MHPE,
BA’)KHOCTH IIPaBUJII 0e30I1acHOr0 IMOBCACHHA HA TPAHCIOPTEC, HAa AOPOTax, C 3JICKTPUUCCKHUM U TCIIJIOBBIM 000-
PYAOBAHUEM B JOMAIIHUX YCIIOBHAX]

®  c(hopMUPOBAaHHOCTH HaBbIKA peQuIEKCUU, IPU3HAHUE CBOETO MIPaBa HAa OMIMOKY M TaKOTo K€ MpaBa
y APYTrOro 4ejaoBeKa.

Tpyooeoe eocnumanue:

®  aKTUMBHOE Y4acTHe B PElIEHUHU MPAKTHUUECKUX 3a7au (B paMKax CEMbH, ILIKOJIbI, TOPOAa, Kpas)
TEXHOJIOTUYECKOH M COlMaIbHON HANpPaBICHHOCTH, TPEOYIOIIUX B TOM 4YHCIe U (PU3MUECKUX 3HAHMUN; O
MHTEpEC K MPAKTUYECKOMY U3yUEHHIO podeccHii, CBA3aHHBIX ¢ (UUKOI.

IKonozuueckoe eocnumanue:

®  OopHeHTaluMs Ha NpUMEHeHue GU3NYECKUX 3HAHUM [T pelIeHus 3a/1a4 B 00JIaCTH OKpYKaro- et
Cpelbl, TNIAaHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUIN JJIsl OKpYXKaroueil cpeapl; O
OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM U MyTeil UX peIIeHusl.



Aoanmayus o0yuarouie2oca K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPeObl:

®  1OTPeOHOCTH BO B3aWMOJICHCTBUU MPHU BBINOJHEHUU HCCIEIOBAHUN M IPOSKTOB (PU3UIECCKOU
HAMPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHHSIM JIPYTHX;

®  TIOBBIIICHHE YPOBHS CBOCH KOMIETCHTHOCTH Yepe3 MPAKTUIECKYIO JeSITCIbHOCTD;,

®  norpeOHOCTh B (hOpMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcie (GOPMYIHPOBATH HJICH, MOHS- THS,
TUIOTE3bI O (PU3HUECKUX O0OBEKTAX U SBICHHUSIX;

®  OCO3HaHHWe JePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JIaCTH (DU3UKH;

®  IUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PH3UICCKIX 3HAHUN;

®  CTpEeMJICHHE aHAIM3UPOBATH W BBISABISITH B3aUMOCBSI3U MPHUPOBI, OOIIECTBA U SKOHOMUKH, B TOM

YHCJIC C UCITIOJIb30BAHHUECM (1)I/I3I/I‘16CKI/IX 3HaHHI>'I;

o OIICHKA CBOMX JICUCTBUH C y4ETOM BJIIUSHHUS Ha OKPYXKAIOIIYIO CPEIy, BO3ZMOXHBIX TJIOOQIBHBIX
HOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

YHueepcaﬂbele nosnasameinvHbvle 0elucmeus

Bba3zoevie nozuueckue oeiicmeus:

d BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SBIICHUIN);

d yCTaHABIMBATh CYIIECTBEHHBIN MPH3HAK KiIacCU(PHUKAIMU, OCHOBAaHUsS ISl 000OIEHUs U CpaB-
HEHMS,

d BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax, JaHHBIX W HaOIro-
JEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

. BBISIBIIATh NPUYUHHO-CIICJICTBEHHBIE CBSA3U TPH M3YUYCHUM (PU3MUECKHUX SIBJICHUM WM TMPOIECCOB;
JIeJaTh BBIBOJbI C MCIIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTaTh TUIIOTE3bI O
B3aUMOCBS3SX (PU3HUECKUX BEJIIMYUUH;

d CaMOCTOSITENIbHO BBIOMpATh CMOCOO pelieHus yueOHoM ¢u3nyeckoil 3amaud (CpaBHEHHE He-

CKOJIKUX BapUaHTOB PELICHUs, BBIOOP HanboJiee MOAXOAIIEro ¢ y4ETOM CaMOCTOSATENIBHO BBIIEIEHHBIX KpHU-
TEpUEB).

ba3zoevle uccneoosamenvckue oeiicmeus:

. HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUM HHCTPYMEHT MMO3HAHUS;

. MIPOBOJIUTH 1O CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN (DU3UIECKUN IKC-
MEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;

. OIICHWBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAIHIO, MOJTYYEHHYIO B XOJAE HCCIEN0-
BAaHMS WJIH SKCIIEPUMEHTA;

d CaMOCTOSITENNFHO  (hOpMyNIHUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOJIOACHNS, OIBITA, UCCIICTOBAHMS;

*  MPOTHO3UPOBATH BO3MOXKHOE JlajbHeIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAK)KE BbIIBH-
raTh MPEANoNIoKeHHs 00 UX pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Paboma c unghopmayuei:

*  TPUMEHSATH PA3TMYHBIC METO/IBI, HHCTPYMEHTHI U 3aIIpOCHI ITPH OUCKE U 0TOOpe MHPOPMAINN HITH
JTAHHBIX C Y4ETOM MPEeATIOKEHHON yueOHOU (PU3NUeCcKoil 3a1auu;



*  aHAJM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIIPETUPOBATh HHPOPMALIUMIO PA3IMYHBIX BUIOB U
¢bopM npencTaBieHUs;

*  CaMOCTOATENIbHO BHIOMPATh ONTUMANBbHYIO (hOpMY MPEACTaBICHU HH(POPMALIUU U WILTIOCTPU -
pOBaTh pellaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, 1arpaMMaMu, HHOM rpaMKoi U UX KOMOMHALMSIMH.

Yuueepcanvnvie kommyHuxamusHule Oeticmaus

Obwenue:

« B xole o0cyxkIeHus y4eOHOTO Marepuaia, pe3yiabTaToB JIA0OPATOPHBIX pPabOT M MPOEKTOB 3a-
JlaBaTh BOIMPOCHI MO CYNIECTBY OOCYKIaeMOM TEMbl M BBHICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHUE 3a/la4d U
noJyIep KaHue OJIaroenaTeIbHOCTH OOLICHHUS;

*  COINOCTaBISTh CBOM CYXJCHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JUaliora, OOHapyXHBaTh
pa3inyre U CXOJCTBO MO3UIUH; BBIPaKaTh CBOK TOYKY 3PEHHsSI B YCTHBIX U MHUCBMEHHBIX TEKCTaX; ITYOJIUYHO
MPEJCTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3UIECKOTO OTBITA (IKCIIEPUMEHTA, NCCIICAOBAHMS, IPOCKTA).

Coemecmnasn oesasmenvHOCHb (COMPYOHUUECHBO):

. MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUIYaTbHON pabOTHI MpH pe-
IIEHUH KOHKPETHOW (hU3HUecKoil mpoOIeMbl;

. MIPUHUMATH LIETTH COBMECTHOM €SI TEIbHOCTH, OPTaHU30BBIBATH JEHCTBUSI 110 €€ TOCTUKEHUIO:
pactpenenaTh poiid, 00CYyKIaTh MPOIECChl U PEe3yIbTaThl COBMECTHOW padOThI; 00001MaTh MHEHUSI HECKOJIb-
KUX JIIOJICH;

. BBITIOJIHSTH CBOKO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY HaIpaBJjie- HUIO
1 KOOPJAUHUPYS CBOM IEUCTBUS C APYTUMH WICHAMU KOMaH/IbI;

. OILICHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEILHO Chop-
MYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBUS.

Yuueepcanvuvie pecynamusnule oeticmeus

Camoopzanusayun:

. BBISBIISATh MPOOJIEMBbl B JKU3HEHHBIX M YUEOHBIX CHUTYyalUsX, TPeOYIOIIMX Ul pelieHus (Qusu-
YEeCKUX 3HAHHUI;

. OPUEHTUPOBATHCS B PA3IMUHBIX MOJIXO0JaX MNPHUHATHS pelleHud (MHIUBUAYaIbHOE, MPUHATHE
pellIeHus B IpyMIie, IPUHITHE PEeIIeHUH TPYIIoi);

. CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pellieHrs (U3nIecKoi 3aaun WK IIaHa UCCIIeIoBa- HUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IpeJlaraéMble Ba- PUAHTHI
peleHwuit; AenaTs BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILCHHUE.

Camoxkonmpons (peghrexcus):

+  J1aBaTh aJIeKBAaTHYIO OIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ U3MEHEHUS;

«  OOBICHATH MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3ylIbTaTOB NESATEIBHOCTH, JaBaTh OIECHKY
MPUOOPETEHHOMY OIIBITY;

i BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTDH (B TOM YHCIIC B XOJ BBIIIOJHCHUA q)HSI/I‘-ICCKOI‘O Huccilie-
JOBaHUSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, N3MEHUBIIHMXCS CUTYaIUi, YCTAaHOBJICHHBIX OIIU-
60K, BO3HUKIIIHUX pr,Z[HOCTeﬁ; QueHuBaTh COOTBETCTBUE pe3yibTaTa Iejin U yCJIOBHUAM.

3M0l{ll0HaJleblﬁ UnHmesi1eKkm:



. CTaBUTH ce0s1 Ha MECTO JPYroro 4ejJoBeKa B X0/I€ CIIopa WK AUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYrOro.

Ilpunamue cebsa u opyeux:
«  TPHU3HABATH CBOE MMPABO Ha OIIMOKY MPH perieHNH (HU3NYSCKHUX 3a/1a4 UM B YTBEPIKACHUAX HA
HAyYHBIC TEMBI M TAKOE JKE MPaBO JPYTroro.

HNPEIMETHBIE PE3YJIBTATHI

IIpeomemmnule pe3ynbmamul Ha OA3060M YPOGHE OONICHBL OMPANCAM CHOPMUPOBAHHOCHL ) 00YUA-
FOWUXCS YMEHUU:

*  HCHOJb30BaTh IOHATHS: CUCTEMa OTCUYETa, MaTepuaibHas TOYKA, TPACKTOPHUS, OTHOCHUTENb-
HOCTh MEXaHWYECKOTO JBWXEHUs, nedopmanus (yrnpyras, IiacTUdecKas), TPeHHEe, HEHTPOCTPEMHUTEILHOE
YCKOpPEHUE, HEBECOMOCTb U NEperpy3kH; LEHTP TSDKECTH; aOCOIIOTHO TBEPAOE TeNO, LEHTP TSHKECTH
TBEPJIOTO Tella, pPaBHOBECHE, MEXAaHWYECKHE KOJIeOaHUs M BOJIHBL, 3BYK, HMH(Pa3BYK MU YIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3J€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JallbHO30PKOCTH,
CIIEKTpPbI UCITYCKaHUs U MOIJIOIIEHNUS; anb(a, OeTa U raMMa-u3J1y4eHus, U30TOIbl, IIepHAast SHEPreTHKA;

*  pa3nuyatrh ABJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIMHEHHOE IBM)KEHUE, PAaBHOYCKO-
PEHHOE MPSIMOJIMHENHOE ABM)KEHNE, CBOOOIHOE Ma/IEHUE TeJl, PABHOMEPHOE JIBH)KEHUE 110 OKPYXHOCTH, B3a-
UMOJIECTBUE TEJI, PEAKTUBHOE JIBM)KEHUE, KOJebaTenbHOE IBUKEHUE (3aTyXalolUe U BBIHYKIEHHbIE KOJe-
0aHus), pe30HaHC, BOJHOBOE JBM)KEHHUE, OTPAKEHHE 3BYKA, MPSMOJIMHENHOE pacpOCTpaHEHUE, OTPaKEeHHE
U TIPEJIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3iokKeHHue OeJIoro CBeTa B CIIEKTP U CII0XKe-
HUE CIEKTPAIbHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs] PaJUOAKTUBHOCTb, BOSHUKHOBEHME JIMHEHYa-
TOTO CHEKTpa M3JIy4EeHMs]) [0 ONHMCAHHWI0O MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

*  pacro3HaBaTh NPOSIBIEHHE H3YYEHHBIX (U3NYECKHUX SBICHUHA B OKpY)KalolleM MHUpe (B TOM
qucie pu3nuecKue sIBIEHUs B IPUPOJIE: PUIUBBI U OTIMBBI, IBHXKeHHE Tu1aHeT COITHEeYHON CUCTEMBI, peak-
TUBHOE JIBUJKEHUE JKMBBIX OPraHU3MOB, BOCHPHATHE 3BYKOB )XMBOTHBIMH, 3€MIIETPSICEHHE, CECMHUYECKUE
BOJIHBI, IIyHaMH, X0, [[BETa T€JI, ONTUYECKHE SIBJICHUS B IPUPOIE, OMOIOrHUecKoe AeWCTBIE BUAUMOTO, Yilb-
TpapuOJETOBOIO U PEHTTEHOBCKOTO M3TyYEHHH; €CTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
paZiMOaKTUBHOE W3JIy4YEHHE MPUPOJHBIX MHUHEPAJIOB; AEUCTBHE PaJAMOAKTUBHBIX WM3JIyYEHHH Ha OpraHU3M
YeJIoBeKa), NpPHU OSTOM MEPEeBOJAUTH TMPAKTHUECKYIO 3a7adyy B YUeOHYIO, BBLIENATH CYILECTBEHHBIC
CBOMCTBA/MpU- 3HAKU (U3UYECKUX SIBICHUI;

+  OIKCHIBaTh M3y4YCHHBIE CBOMCTBA TeN U (PU3MUECKHE SBIEHUS, UCIONb3ysd (PU3NUECKHE BEU-
YUHBI (CPEAHSs U MTHOBEHHAsi CKOPOCTh T€Jla MPU HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, TepeMeleHHUE,
NyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHUs, CHUjla YIPYTrOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOIHOTO MasieHus,
BEC TeJa, UMITYJILC TeJla, UMITYJIbC CHJIBI, MEXaHWYeckasi paboTa U MOIIHOCTb, MOTEHIHAJIbHASL SHEPT U Tela,
MOJ1- HATOTO HaJ| TOBEPXHOCTHIO 3€MJIH, MOTEHIIMATIbHAS SHEPT Ul CKATOU MPYKUHBI, KWHETUYECKasi YJHEPIHs,
MOJI- Hasi MEXaHUUYEeCKasi SHEPrus, MEepHo M 4acToTa KojeOaHui, UIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA
TOHAa, CKOpPOCTb CBE€Ta, IIOKA3aTeslb IPEIOMIIEHHMsI CpeAbl); IPHU ONUCAHWM IPABUIBHO TPAKTOBATH
¢u3n4ecKuif CMBICI HCIIOJIb3YeMbIX BEIMYMH, 0003HAYEHUS M €JUHUIBI (PU3NYECKUX BEITHUYUH, HAXOAUTh
(bopMyIibl, CBS- 3bIBAIOIINE JaHHYIO (DPU3MUECKYI0 BEIUYMHY C APYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBHCU- MOCTEH (PM3UUECKUX BEJIMYUH;

*  XapakTepu3oBaTh CBOMCTBA Tel, (U3NYECKHUE SIBICHUS M IPOLECCHI, MCIOJIb3Ysl 3aKOH COXpa-
HEHMsI HEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMI CYNEPHO3ULUN CHJI, IPUHLIUI OTHOCUTEIBLHOCTH
I"anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMIIYJbCa, 3aKOHBI OTPAXKEHUS U MPEJIOMIICHHUs CBETa, 3a-



KOHBI COXPaHEHMsI 3apsAA0BOT0 U MAacCOBOTO YUCEI MPH SJIEPHBIX PEAKLUAX; PH 3TOM JaBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKEHHE;

«  0OBACHATH (pU3HUECKHUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYyallil Ipak-
THUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3
2— 3 JIOTUYECKUX IIAroB ¢ OMOPOH Ha 2—3 M3yUEHHBIX CBOMCTBA (pU3MUYECKUX SBICHUN, (PU3NIECKUX 3aKO-
HOB WJIM 3aKOHOMEPHOCTEM;

+  pewarb pacy€THbIC 3a/auM (OMMPAIOIIMECS HAa CUCTEMY U3 2— 3 ypaBHEHMIi), UCIIOJIB3YS 3a-
KOHBI U ()OPMYJIBI, CBSI3bIBAIOLINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33J]auyl 3allMChIBATh
KpaTKOE yCJIOBUE, BBISBIISITh HEAOCTAOIINE UM U30BITOUHBIC JaHHBIE, BRIOMPATh 3aKOHBI U (HOPMYJIBI, HEOO-
XOIMMBbIE JUIS PEUICHHs, MPOBOIUTH Pacu€Thl W OLEHUBATh PEATUCTHYHOCTH IOJYYEHHOTO 3HAYCHHS
¢bu3nye- cKoi BEIIMYMHBI,

«  pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEUIMTH MPHU MOMOIIM (U3UYECKUX METOJIOB; HC-
M0JIb3Ysl ONHMCAHUE UCCIIE0BaHMsI, BBIICIAThH IPOBEPSIEMOE MPEANOI0KEHNE, OLIEHUBATh NIPABUIBHOCTD I10-
psi/iKa IPOBEIEHUS MCCIIEJOBAHUS, [IEJIaTh BHIBOJIbI, MHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOEHUN U OIIBITOB;

*  IPOBOJUTH OMBITHI 110 HAOIIOACHUIO PU3NUECKUX SIBICHUIN WM PU3UYECKUX CBOWCTB Tel (U3y-
YeHHe BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs SHEPruM; 3aBUCUMOCTh NeproJia KoJIeOaHu| Py KHUH-
HOT'0 MasiTHUKAa OT MAacChl Irpy3a M jKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bl MaJIbIX Koseba-
HUH; TPSIMOJIMHEHHOE PAaCIpOCTPAHEHUE CBETA, PA3OkKEHHUE OEJIOT0 CBETa B CIEKTp; M3yde- HHE CBOICTB
M300paXeHUS B TUIOCKOM 3€pKaJie U CBOMCTB M300paKCHHsI MPEAMETa B COOMPAIOIICH JIMH3E, HAOIIOICHHE
CIUIOLIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIYYEHUs): CAMOCTOSATENILHO COOMPATh YCTAHOBKY M3 M3- OBITOUHOTO
Habopa 000pyAOBaHUS; OUCHIBATh XOJ] OIbITA U €r0 Pe3yJbTaThl, (POPMYIHPOBATH BBIBOIbI;

«  TNPOBOJAUTH MPH HEOOXOIMMOCTH CEpHUIO NPSAMBIX HU3MEPEHUi, ONpenelsis CpeiHee 3HAYCHHE
U3MepsieMoi BeTMUnHBI ((POKYCHOE pacCTOsSIHUE cOOMparollel JIMH3bI); 000CHOBBIBATH BBIOOP criocoda u3Mme-
PEHUS/U3MEPUTENBLHOTO TPUOOPA;

«  TPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (DU3MUYECKHX BEIMYMH C HCIOIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aJbHOW CKOPOCTH;
nepuoJia KojaeOaH!i MaTeMaTHUeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTHU YIJla OTPAXXKEHUs CBETa OT
yIJla MajieHus U yria IpeoMIIeHHs OT yIila MaJeHus): MIIaHUPOBaTh UCCIeI0BAaHUE, CAMOCTOSTEIbHO COOH-
paTb yCTaHOBKY, (PMKCHPOBATh Pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIWYHMH B BHJIE TaOJIHIL
1 TpaHKOB, J1eTaTh BBIBOAKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

*  TPOBOJUTH KOCBEHHBIC H3MEPEHHS (PU3MUECKUX BEITUYNH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOTHOIO MaJACHUs, KECTKOCTh NMPYKUHBI, KOA(P(UIM- SHT
TPEHUS CKOJIbXKEHUs, MeXaHn4yeckasi paboTa U MOIIIHOCTh, YAaCTOTa U MEPUOJI KoleOaHui MaTeMaTh- 4eCKOTo
Y TIPYKUHHOTO MasiTHUKOB, ONTHYECKasi CHJIa COOMPAIOIIEH JTMH3BI, PATUOAKTUBHBINA (DOH): TUTAHU- POBAThH
W3MEpPEHUs; COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJHATH H3MEPEHHS, CIEAYS MPEAIo- KEHHOM
WHCTPYKIIMW; BBIYMCIATH 3HAYCHHWE BEJIMYMHBI W AHAIM3WPOBATh MOJYYECHHBIC PE3yJIbTaThl C YYETOM
3aJJaHHOM MOTPENTHOCTH U3MEPEHNUH;

. co0II0AaTh MpaBuia TEXHUKHU O€30MacHOCTH MU padboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

*  pa3nuMyaTh OCHOBHBIE MPH3HAKM H3YYEHHBIX (PHU3UUECKUX MOJEJeH: MmarepuaibHas TOUKa,
a0COIIOTHO TBEPOE TEJIO, TOYCYHBIH HCTOYHHK CBETA, JTy4, TOHKAs JIMH3a, TUIaHETapHAast MOJIENIb aTOMa, HYK-
JIOHHAsI MOJIETh AaTOMHOTO SI7IPa;

«  XapaKTepu3OBaTh MPHUHIMUILI JIEHCTBUS W3YUEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPOi Ha UX OMHMCAaHUS (B TOM YHUCIIE: CIIUJIOMETP, JaTUUKU MOJIOKEHHS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOII, (OTOAINMapaT, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, A03UMETp, kKamepa Buib-
COHA), WCIIONB3ys 3HAHWS O CBOWMCTBaX (PU3WYECKUX SBJICHHMHA H HEOOXOAUMbIE (U3UUYECKUE
3aKOHOMEPHOCTH;



. MCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TCXHUYECKUX YCTPOMCTB, U3MEPH-
TENBbHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB NPU pEIIeHHH Yy4eOHO-IPAKTUYECKHX 3ajay;
OINITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS M300paKEHUH B IUIOCKOM 3€pKajie M cOOMpPAIOLIeH JIHH3E;

. IPUBOAUTE NPUMEPBI/HAXOAUTh HH(OPMAIMIO O IpPUMEpax MPAKTHUYECKOI'O MCIIOJIb30BaHMS
(bu3MUeCKUX 3HAHWH B TOBCEAHEBHOW KW3HU IS oOOecreueHus: Oe30MacHOCTH TpH OOpalieHHH C
npubopamMH U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/10pOBbSl M COOIIOCHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUA B OKPYXKaloIleH cpene;

. OCYILECTBIISATh MOUCK MH(MOPMAIMH (PU3HMUECKOTO COJACp)KaHHUs B ceTH VIHTEepHeT, caMocTos-
TENbHO (OPMYIHPYS MOMCKOBBIA 3ampoc, HAXOAUTh ITYTH ONPEACICHHS JOCTOBEPHOCTH MOIYYEHHOM
HMHGOpP- MallMM HAa OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJIHUTENbHBIX HCTOYHUKOB;

. UCIOJIb30BaTh IPU BBINOJIHEHUU Y4YEOHBIX 3aJaHUM HayyHO-IOMYJIAPHYIO JUTEparypy ¢u3u-
YEeCKOTro COZIepKaHMsl, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiageTs npuéMaMyu KOHCIEKTUPO-
BaHUs TEKCTA, IpeoOpa3zoBaHus HHPOPMALIUU U3 OJHOI 3HAKOBOM CUCTEMBI B APYTYIO;

. cO3/1aBaThb COOCTBEHHbIE NMHMCHbMEHHbBIE U YCTHbIE COOOLIEHMS Ha OCHOBE MH(OpMALUM U3 He-
CKOJIbKUX UCTOYHHMKOB (DU3MYECKOI0 COJEPKAHUS, ITyOJUUHO MPEICTABIATh PE3YJIbTAaThl IPOEKTHOM UIIH HC-
CJIEI0BATEIBCKON IEATEIBHOCTH; IIPY 3TOM I'PAMOTHO HCIIOIb30BaTh U3YYECHHBIN TOHATUWHBIN anmnapar u3y-
yaeMoro pasjena (U3MKM U CONPOBOXKAATh BBICTYIJIEHHUE IIpe3eHTalMed ¢ yd4éroM ocoOeHHOCTel
ayJUTOPUH CBEPCTHUKOB.
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Pasnen 1. Mexannyeckue siBJICHUSA




1.1.

Mexanunueckoe
IBHJKEHHE M CIIO-
COObLI ero ONMUCAHUA

10

05.09.2022
26.09.2022

AHanm3 U 00CyXJIeHHE Pa3NUIHBIX MpHUMe-
POB MEXaHHUYECKOTO JBIKCHUS;

OO6cyaeHne TpaHUl TPUMEHUMOCTH MO
JIETH «MaTepHabHas TOUYKay;

OmnncaHne MEXaHHYECKOTO [BIDKCHHS DPa3-
JUYHBIMH crnioco0amu (ypaBHeHHE, Taliwma,
rpauK);

AHanu3 )KN3HEHHBIX CUTYallld, B KOTOPBIX
MPOABIACTCA OTHOCHUTCIIBHOCTH MEXaHU4YEC-
CKOT'O JIBUXKCHMUS,

HaGmozienue MeEXaHHYECKOrO  JIBHIKCHUS
TeJla OTHOCUTENBHO Pa3HBIX TEI OTCUETa;

CpaBHeHuUe IMyTeil U TPaeKTOPHUHA JBUKEHUS
OJTHOTO M TOTO K€ TeJIa OTHOCHTEIBHO PA3HBIX
TE OTCuéTa;

Ananu3 Tekcta [amunes 00 OTHOCHTEIBHO-
CTH JIBIDKCHMS; BBITTOJTHEHHUE 3a/1aHUH IO TEK-
CTY (CMBICIIOBOE YTEHHE);

Omnpenenenne cperHeld CKOPOCTH CKOJIbKe-
HUS Opycka WM JABIDKEHHS IMIapHKa II0
HaKJIOHHOM TIJIOCKOCTH;

AHanu3 u obcyxaeHue crocoboB HpHOIHU-
JKEHHOTO OIpEJINICHHs] MTHOBEHHOH CKOpO-
CTH;

OmnpeneneHne  CKOPOCTH  PaBHOMEPHOTOQ
JIBIDKEHUS (IIapUKa B KUIAKOCTH, MOJIEITH
JJIEKTPUYECKOT0 aBTOMOOWIIA U T. 11.);

OmnpeneneHne IMyTH, NPONHAEHHOTO 3a JIaH-

HEIN MIPOMCIKYTOK BPEMEHH, U CKOPOCTH TCJla

YcTHbIN
oTpoc

l'ocynmapctBennast oOpa3oBarenbHast
matdopma «Poccuiickas 2JIeKTPOH-
Hasl IIKOJIa
(https://resh.edu.ru/subject/28/9/)
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1o rpaduKy 3aBHCUMOCTH ITyTH PaBHOMEp-
HOT'O IBW)KCHUS OT BPEMCHU;

OO6cyxaeHne BO3MOXKHBIX NPHHITUTIOB JeH-
CTBUSI IPHOOPOB, H3MEPSIOIINX CKOPOCTh
(cimmomeTpoB);

Berancnenue myTH ¥ CKOPOCTH IPH PaBHO-
YCKOPEHHOM  NPSMOJIMHEHHOM  IBH)KCHUH
Tena;

OrmpezienieHne MPOWAECHHOTO IYTH M YCKO-
peHusl ABM)KEHHS Tella o rpaduKy 3aBUCHMO-
CTH CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOJIH-
HEWHOTO JABMIKCHUA TEJIa OT BDEMCHHU,

OmnpeneneHue yCKOpeHUs1 Tesla MPU paBHO-
YCKOPEHHOM JBIDKCHHH 110 HAKJIOHHOW IIOC-
KOCTH;

V3mepeHne mnepuoga M YacTOTHl oOpaiie-
HUSI TeJIa [0 OKPYIKHOCTH;

OmpezenieHHe  CKOPOCTH  PaBHOMEPHOTOQ
JABWIKCHUA TEJIa IO OKPYKHOCTU,

Pewenne 3anay Ha ompezesieHUE KUHEMa-
THYECKHX  XapakTEepPUCTUK MEeXaHHYECKOTO
JABUKCHUA pa3JIMIHBIX BUI0B;

PacrnioznaBanue u npuONIMIKEHHOE oOmKCa-
HHE Pa3IMYHBIX BUJOB MEXaHHYECKOTO JIBH-
JKEHUSI B TPUPOJIe M TEXHUKe (Ha MpUMepax
CBO6OI[HO nmagaronmmx TCJjI, IBUXKCHUA XHUBOT-
HBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U

ap.)




1.2.

B3aumoneiicrBue
Tea

20

27.09.2022
16.11.2022

HaOmonenne wu  oOcyXIeHHE ONBITOB C
JBIDKEHHEM Tejla MPU yMEHBIIEHUH BIMSHUSA
JPYTUX Tell, IPEMATCTBYIOMNX JBIKEHUIO;

Ananmu3 Tekcra lamuied ¢ ommcaHueMm
MBICJICHHOTO 3KCIEPHMEHTa, OOOCHOBBIBAIO-
LIETO 3aKOH WHEPIWH; BBHINOIHEHHE 3aJaHUH
10 TEKCTY (CMBICTIOBOE UTEHHE);

OOcyxJeHne BO3MOYKHOCTH BBITIOJHEHHMS
3aKOHa HMHEPIUH B PA3INYHBIX CHCTEMax OT-
cuéra;

Habmionenne u obOcyxneHne MexaHude-
CKUX SIBJICHUH, MPOMCXOJAIIUX B CHCTEME OT-
cuéra «Temexka» npu €€ PaBHOMEPHOM U
YCKOPEHHOM JABMXEHHH OTHOCHTEIHHO KaOw-
HeTa GU3UKH;

VY cTHBII
oTpoc

locynapcTBeHHass oOpa3zoBareibHast
wiardopma «Poccuiickas 31eKTpOH-
Hasl [IKOJIa

(https://resh.edu.ru/subject/28/9/)
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JlelicTBUSL ¢ BEKTOpaMHU CHII: BBIMOJHCHHE
3aJaHU{ 0 CJIOKECHUIO W BBIYUTAHHIO BEKTO-
POB;

HaGnronenue w/wid MpOBEICHUE OTBITOB,
JIEMOHCTPHPYIOIINX 3aBUCHMOCTb YCKOPEHUS
TeJia OT MPHUJIOKCHHOW K HEMY CHJIBI M MacChl
Tena;

AHanmu3 U OOBSICHCHUC SIBIICHUI C KCIOJbA
30BaHHEM BTOPOTO 3ak0Ha HpioTOHa;

Pemenne 3amad ¢ WCMONB30BaHWEM BTO-
poro 3akoHa HpI0TOHa W TpaBMIIa CIIOKCHHS
CILI;

OmnpenesneHue KECTKOCTH MPYKUHBI;

AHanu3 cuTyanuid, B KOTOPHIX HaOJrona-
10TCs yripyrue nedopmanuu, ¥ uX o0bsCHEHHE
C HUCIIOJIb30BaHNEM 3aKkoHa ['yka;

Perenue 3amad ¢ HCOIB30BAHUEM 3aKOHA
I'yka;

HccrenoBanre 3aBUCHMOCTH CHIIBI TPEHHS
CKOJIBXKEHHUSI OT CHJIBI HOPMAJILHOTO JIaBjie-
Hus. OOCYXKICHHE pe3yNbTaTOB HCCICAOBA-
HUS;

Omnpenenenue ko3 duinenra

TPCHUA CKOJIbKCHUA

I/I3Mep6HI/Ie CHUJIbI TPCHUA TTOKOA;

Pewenre 3agad c HCIOJIB30BaHUEM (OPA
MYIJIbI JJI1 CUJIbI TDEHUSA CKOJIBKCHUSA,

AHanu3 ABWKEHHUS TeNl TOJILKO MOJ JeH-
CTBHEM CHJIBI TSDKECTH — CBOOOIHOTO Iaje-
HUS;

OObsicHEeHHE HE3aBUCHMOCTH  YCKOPEHUS
CBOOOTHOTO MAJICHHS OT MaCChI TEla;

OHeHKa BCJIIMYUHBI CUJIbI TATOTCHUA, )1ef/'1-
CTBYIOLICW MEXAy JBYMs TelnaMu (Iuis
pa3HBIX Macc);

AHanu3 IBWKEHUS HEOCCHBIX Tel O/ IeH-
CTBHEM CHJIBI TATOTCHHUS (C UCIIONB30BAaHHEM




JOIIOJTHUTCIIbHBIX UICTOYHHUKOB I/IH(l)OpMaHI/II/I);

Pemenue 3a71a4 C HCIIOJIb30BAHUECM 3aKOHa
BCEMUPHOTO TATOTCHUA U (1)0pMyJ'II)I AJId pac-
4éTa CHUJIBI TSXKCCTH,




AHaM3 OPUTHHAIBHOTO TEKCTa, OIKCHIBA-
OIIETO MPOSBIICHUS 3aKOHA BCEMUPHOTO TATO-
TEHUSI;, BBIMIOJIHCHHUE 3aaHUH 10 TEKCTY
(cMBICTIOBOE UTEHHE);

Habmrogenne u 0OCyXIEHHE OIBITOB IIO
M3MEHEHHIO Beca Tella P YCKOPEHHOM JBH-
KCHHU;

AHanu3 ycloBMH BO3HHKHOBEHHUS HEBECOA
MOCTH H TIEpETPY3KH;

Perienue 3a1a4 Ha ompeneieHUE Beca Teia B
Pa3IHYHBIX YCIOBUSX;

AHanu3 cui, JeHCTBYIONUX Ha TeJO, MOKOA
s[eecs Ha OTope;

Omnpenenenue IEHTPa THKECTH Pa3TMUHBIX
Tl




1.3.

3aKoHBI cOXpaHe-
HHS

10

21.11.2022
12.12.2022

Habmronenne u oOCyXIOeHHE OMBITOB, Je-
MOHCTPHPYIOIINX TIeperady HMITyJIbca TIPH
B3aMMOJICHICTBHHU TeEJI, 3aKOH COXPAHCHUS M-
IyJIbCa TPH aOCONIOTHO YHPYTOM W HEYIPY-
T'OM B3aMMOJICCTBUH TCI;

AHanu3 cUTyaluil B OKpYy>Karollel KU3HU C
WCTONB30BAHUEM 3aKOHA COXPAaHCHUS HM-
yJIbCa;

PacnosHaBanue  ABICHHSA  PEAKTHBHOTO
IBIDKEHUS B pupoe u Texuuke (MC — 6wo-
JIOTHS);

[IpuMeHeHHEe 3aKOHA COXPAaHCHHS HM-
MyJbCca I pacdéra pe3yIbTaTOB B3aMMOJCH-
CTBHSI Tel (Ha IpuUMepax HEYyIpPYyroro B3amMo-
JNEHCTBUS, YNPYrOro LEHTPAIFHOTO B3aHMMO-
JEHCTBUS IBYX OJWHAKOBHIX TEJ, OJHO W3 KO-
TOPBIX HEMOIBIKHO);

Pemrenrie 3amad ¢ HCIOIL30BAHMEM 3aKOHA
COXpaHEHHs UMITYJIbCA,

OmnpenerneHne paboOTH CHIIBI YIPYTOCTH IPH
noapéMe Tpy3a C HCIOJIb30BAHHEM HEIO-
JIBHYKHOT'O M TIOIBU)KHOIO OJIOKOB;

H3mMepeHne MOIIHOCTH;

H3mepenue NOTEHLUAIbHON DHEPTUH
ynpyro ae(opMUpOBaHHO MPYIKUHBL,

W3MepeHne KHHETHYECKON YHEPTHHU TeJa 1o

JUIMHE TOPMO3HOT'O ITYTH;

YceTHbIM
OIIPOC;
KonTpo:s-
Has paboTa

[ocynmapcTBeHHast 00Opa3oBare/ibHast
wiaropma «Poccuiickas 31eKTpOH-
Hasl [IKOJIa
(https://resh.edu.ru/subject/28/9/)
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OKcIieprMEeHTaIbHOE CpPaBHEHHE M3MCEHE-
HUS NOTEHUUAJIbHOM M KUHETHUYECKOM 3HEp-
TUH Tena NpH ABMXKEHUU 10 HAKJIOHHOM 11oC-
KOCTH;

OKcrieprMeHTa bHAsI MMPOBEPKa 3aKOHA CO-
XpaHEHUS! MEXaHUYECKOH JHEpPruu IMpH CBO-
00 JHOM TaJCHHH,

[IpumeHeHne 3aKOHA COXpaHEHUS MEXaHH-
YEeCKOH SHEPTHH I pacdéra MOTCHIMATHHON
U KUHETUYECKOW SHEPruil Tena;

Pemrenrie 3amau ¢ MCHOJIB30BAHUEM 3aKOHA
COXpaHeHI/ISI MeX&HH‘IeCKOﬁ 3Hepr1/11/1

Hroro no pasaciy 40

Pazgen 2. Mexannyeckne KoJe0aHusl M BOJTHbI




2.1.

Mexannuyeckue Ko-
Jedanus

13.12.2022
27.12.2022

HaGmonenne xomeGaHuii 1oj JeicTBHEM
CHJI TSDKECTH WM YHPYrOoCTH M OOHapy)KeHHe
1o- JOOHBIX KoJeOaHWl B OKpYy)Karollem
MHUpE;

AHanu3 KkoneOaHMI Ipy3a Ha HMTH W Ha
npyxuHe. OnpenereHne 9acTOThl KoiaeOaHui
MaTeMaTHYECKOTo u MPY>XUHHOTO
MasITHHKOB,

HaOmonenne m 00bsSCHEHUE SIBICHUST PE30-
HaHCa,

HccnenoBaHue 3aBUCHMOCTH IEPUOAA KO-
nebaHnil TOJABEIIEHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH,

[IpoBepka HE3aBUCHMOCTH IEpUOAA KoJle-
OaHuii Tpy3a, MOJABEIIEHHOTO K JICHTE, OT
Macchl Ipy3a;

HaGmonenne u oOcykJIeHUE OIBITOB, Je-
MOHCTPHUPYIOIIUX 3aBUCUMOCTh MEPUOIA KO-
nebaHuil MPYKUHHOTO MAasSTHUKA OT MacChl
rpy3a u ®ECTKOCTU MPYKUHBI,

[MpuMeHeHHe MaTeMaTHYeCKOro | Mpy-
JKMHHOTO MasiTHUKOB B Ka4eCTBE MOJIeIIe JIIs
orucaHus KojieOaHHi B OKPYKAIOIIEM MUPE;

Pemenue 3aJ1a4, CBsA3aHHBIX C BBIYHCIIC-
HUEM WJIU OIIEHKOW 4acTOThI (Teprojia) Koje-

OaHuii

VY cTHBIIT
oTpoc

[ocynmapcTBeHHass 0Opa3oBaTesbHasA
wiardopma «Poccuiickast AJIeKTpoH-
Hasl IIKOJIa
(https://resh.edu.ru/subject/28/9/)
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2.2.

Mexannueckue
BOJIHbI. 3BYK

28.12.2022
23.01.2023

OOHapyXeHHEe W aHaJU3 BOJIHOBBIX SIBJIC-
HUH B OKPY>KaIOILEM MUDE;

HaGmionenue pacrpocTpaHeHusi IMPOJIOJIb-
HBIX W TIOMEPEYHBIX BONH (Ha MOJCNH) H
o0OHa- py)XeHHE aHAJOTWYHBIX BUJIOB BOJIH B
pu- pojie (3BYK, BOASHEIC BOJIHBI);

Bbruncienne UIMHBI BONHBI U CKOPOCTH
pacIpocTpaHeHus! 3BYKOBBIX BOJIH;

OKcIlepUMEHTaJIbHOE ONpEAeICHUE TPaHUIL
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOaHH;

HaOmonenne 3aBHCHMOCTH BBICOTHI 3BYyKa
OT YacTOTHI (B TOM YHCIIC C HCIIOJIb30BAaHHEM
MY3bIKaJIbHBIX HHCTPYMEHTOB);

HaOmionenne n oObsICHEHHE SBICHUS aKy-
CTHYECKOT'0 PE30HAHCA;

AHanu3 OpWIMHAJIBHOTO TEKCTa, IIOCBSI-
MIEHHOTO MCIOJIB30BAHUIO 3BYKa (MJIH yIbTpa-
3BYyKa) B TEXHHUKE (IXOJIOKAIUs, YIbTPa3BYK B
MEJMIMHE W Jp.); BBINOJHEHHE 3aJaHuil 1o

TEKCTY (CMBICIIOBOE UTEHHE)

YceTHbIM
OIIPOC;
KonTpo:s-
Has paboTa

TocymapcTBeHHast 0Opa3oBaTebHAs
wiardopma «Poccuiickas 31eKTpoH-

Has IIKoJa»
(https://resh.edu.ru/subject/28/9/)

Hroro no pasneny

15

Pazgen 3. 3ﬂeKTp0MaFHI/ITHOC moJi€ 1 JJIEKTPOMATrHUTHBLIC BOJITHBI
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3.1

JJIeKTPOMArHUTHOE
noJjie U JIeKTpoMar-
HHUTHBIE BOJHBI

24.01.2023
06.02.2023

[octpoenne paccyxaeHui, 00OCHOBEIBa-
IOIIUX B3aHMMOCBS3b 3JIEKTPHYECKOTO U Mar-
HHUTHOTO TOJICH;

OKCHepUMEHTAIBHOE N3yYeHNE CBOWCTB
9JIEKTPOMAarHUTHBIX BOJH (B TOM YHCIIE C I10-
MOIIBI0 MOOHJIBHOTO Tene(oHa);

AHanu3 peHTIeHOBCKMX CHUMKOB YEJIOBe-
YEeCKOro OpraHn3ma;

AHaJM3 TEKCTOB, ONHUCHIBAIOLIMX IPOSIBIIE-
HHUS DJICKTPOMAarHWTHOTO H3JIYYCHUS B TpH-
poze: KHBBIE OPraHU3MBI, M3JIy4eHUs Hebec-
HBIX TN (CMBICTIOBOE YTCHHUE);

PacriozHaBaHue W aHaNIU3 PAa3IMYHBIX NPHU-
MEHEHHMH DJJIEKTPOMAarHUTHBIX BOJH B TeX-
HHKE;

Pemenne 3amau c ucnons3oBaHueM Qop-
MYJ JUIsl CKOPOCTH DJIEKTPOMAarHUTHBIX BOJIH,
JUTMHBI BOJIHBI M YaCTOTHI CBETA

YceTHbIN
oTpoc

TocymapcTBeHHast 0Opa3oBaTebHAs
wiardopma «Poccuiickas 31eKTpoH-
Hasl [IKOJIa
(https://resh.edu.ru/subject/28/9/)

Hroro no pasneny

Pazgen 4. CBeToBbI€ SIBJICHUS
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4.1.

3aKOHBI pacnpo-
CTpaHeHusl cBeTa

07.02.2023
20.02.2023

HabGmtoieHne OmbITOB, JAEMOHCTPHPYIOIIUX
SIBICHUE TPSIMOJIMHEHHOTO0 PAaclpOCTpaHEHHS
cBeTa (BOSHMKHOBCHHE TCHU U IIONyTEHH), U
UX MHTEPIpETalys C MCIOJIb30BAHUEM IIOHS-
THSI CBETOBOT'O JIy4a;

OOBsiCHEHHE W MOICTUPOBAHME COJHEYA
HOT'O M JIyHHOTO 3aTMEHHUIA;

HccnenoBanne 3aBUCUMOCTH yIJla OTpake-
HUSI CBETOBOTO JIyda OT yIJia MajICHHS;

W3yuyeHne CBONCTB M300paXKEHHUS B ILIOC-
KOM 3epKaJe;

Hab6mtonenue u 00bsICHEHHE OTIBITOB 10 T10-
JIYYEHHIO U300paKeHHI B BOTHYTOM H BBIMYyK-
oM 3epkanax. HaOmromeHue u 0OBsICHEHHE
OIIBITOB I10 MPEJIOMJICHUIO CBETa Ha TpaHHLE
Pa3JIMYHbIX CPE, B TOM YHUCJIC ONBITOB C NOJI-
HBIM BHYTPEHHUM OTPAKEHUEM;

HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOM-
JICHUs] OT yIJla MaJeHus] CBETOBOTO Jiyya Ha
IPaHUIE «BO3AYX—CTEKIIO»;

PacrniozHaBaHue SIBICHUH OTPRXKECHUS U
NPEJIOMJICHHSI CBETa B TIOBCEJHEBHOM JKHU3HHU.
Anamus u O6'l)${CHeHI/Ie SIBJICHUA OIITHYCCKOI'O
MHpaxa;

Peurenue 3ajay ¢ HMCIOJIB30BaHHEM 3aKO-
HOB OTPaXXEHHS ¥ TIPEIIOMJICHHSI CBETa

YceTHbIN
oTpoc

['ocynapctBenHass oOpa3oBaTenbHas
miatdopma «Poccuiickas 3JeKTpoH-
Hasl IIKOJIa»
(https://resh.edu.ru/subject/28/9/)

4.2.

JIMH3BI W onTH4Ye-
cKHe MpudopbI

21.02.2023
06.03.2023

[omyyerne M300pak€HU C MOMOIIBIO COA
Ouparoleii n paccerBaroIIeH JIMH3;

Omnpenenenne (HOKYCHOTO PAacCTOSIHUSL U
OIITHYECKOH CHIIBI COOMparoIeH JINH3bI;

AHanu3 ycTpoHCTBa M NMpHUHLUNA JEHCTBUA
HEKOTOPBIX ONTHYECKUX MIPHUOOpPOB: QoToarn-
napara, MEKpockona, teneckona (MC — 6wuo-
JIOTHSI, aCTPOHOMHA);

AHanu3 siBIeHUN OMU30PYKOCTH W JTATBHO-
30PKOCTH, MIPUHIMNA AeHCcTBUS 09koB (MC —

OMoJIOTH)

Y cTHBIN
orpoc

locynapcTBenHass oOpazoBaTenbHasI
iatdopma «Poccuiickast AIeKTpoH-
Hasl IITKOJIa

(https://resh.edu.ru/subject/28/9/)
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4.3. | Pa3iioxxeHue 6eJioro 3 07.03.2023 | Habnronenue 1o pasnoKeHHIO 6e10ro cBeTd Y CTHBIH ['ocynapcTBeHHass 0oOpa3oBaresbHas
CBeTa B CHEKTP 14.03.2023 | B cuexTp; orpoc, miardopma «Poccuiickas 371eKTpOH-
Ha6mromerne u 00bICHEHNE OMBITOB 1O o-| KOHTpOb-
Hasl [IIKOJIA
JIyYCHHIO GEIOr0 CBETa NPH CIOKEHHH cBera| Had paboTa .
DA3HBIX [[BETOB; (https://resh.edu.ru/subject/28/9/)
[IpoBenenne W OOBSACHEHHWE OMBITOB IIO
BOCIIPHATHIO IIBETa IPEIAMETOB TIPH X
HaOJIOJCHUH Yepe3 IBETOBBIE (PUIIBTPBI
(IIBETHBIC OYKH)
Uroro no pazgeny 15
Paznen 5. KBanToBbIe siBIeHUs
5.1. | UcnyckaHue u mo- 4 15.03.2023 | O6cyxnenue uemn onbitos Peseppopaa no| Veruwiit locynapcTBeHHass oOpa3zoBaTesbHas
rJIOIeHHe  CBeTa 22.03.2023 | HCCICAOBAHMIO ATOMOB, BRIIBIKEHHE THIIOTE3 | OMPOC nnatdopma «Poccuiickas HIeKTPOH-

aTOMOM

0 BO3MOJKHBIX PE3yJIbTaTaX OINBITOB B 3aBHUCH-
MOCTH OT MpEAINOIaraéMoro CTPOEHHs aro-
MOB, ()OpMYJIHUPOBaHKE BHIBOIOB M3 pE3yIbTa-
TOB OTIBITOB,;

OOcyxaeHne MPOTHBOPEUHA ITaHETAPHOU
MOJIENIM aTOMa M OCHOBAHHH JUISI THIIOTE3bI
Bbopa o cTanmoHapHbIX OpOUTAX INNEKTPOHOB;

HaOmionenne CHJoOmHBIX M JMHEHYATHIX
CIEKTPOB M3IYyYCHMS pPa3lIUYHBIX BEIIECTB.
OObsicHeHHE JIMHEHYaThIX CIIEKTPOB H3JIy4e-
HUS

Has IIKOJIa»

(https://resh.edu.ru/subject/28/9/)
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5.2. | CTpoenue

HOTO siApa

atomM4{ 6 0 0

27.03.2023
12.04.2023

OOcyxaeHne BO3MOXKHBIX TUIOTE3 O MOJIE-
JIIX CTPOCHUS S7Ipa;

OmpeneneHue cocTaBa syjiep MO 3aJaHHBIM
MacCOBBIM H 3apsA0BBIM YHCIAM H IO TOJIO-
JKEHUIO B IIEPUOJMYECKOM CUCTEME DJIEMEHTOB
(MC — xumus);

AHanu3 U3MEHEHHUs COCTaBa sifjpa U ero Io-
JIOXKEHHS B MIEPHOIUYECKOIl crcTeMe TpH pa-
muoakTHBHOCTH (MC — xXumus);

HccnenoBanre TpeKOB YaCTHIL 10 TOTOBBIM
¢dortorpadusim;

OOHapyXeHHe U U3MEpPEHHE pPaJUaliOH-
HOro ()OHa C MOMOIIBIO JO3UMETpPa, OLEHKA
€ro HHTCHCUBHOCTH;

VY cTHBII
oTpoc

[ocynmapcTBeHHast 00Opa3oBare/ibHast
wiardopma «Poccuiickas 37IeKTpoH-
Hasl [IKOJIa
(https://resh.edu.ru/subject/28/9/)

AHanmu3 OHMOJIOTHYECKUX HM3MEHCHHM, IpO-
HCXOMAIIMX MOJ JCHCTBUEM PaMOaKTHBHBIX
mnydennit (MC — Ouororus);

Hcnonb3oBaHue pPaAMOAKTUBHBIX — H3ITyde-
Huii B Mmeaunuae (MC — OunoJtorus)

5.3. | SInepHble peakuuu 7 1 0

17.04.2023
02.05.2023

Pemenne 3amad ¢ HMCMONB30BaHHEM 3aKO-
HOB COXpaHEHHsI MacCOBBIX W 3apsOBBIX YU-
Cell Ha ONpeAeNiCHHE Pe3yIbTaTOB SACPHBIX
peakuuii; aHaiu3 BO3MOXXHOCTH WJIM HEBO3-
MOKHOCTH SCPHOU PEaKITIH;

OueHKa SHEPTruM CBS3U SJIEP C UCIIOJIb30Ba-
HUEeM GopMyIbl DHHIITEHHA;

OOcyxIeHne TMepCHeKTUB HCIOIb30BaHMS
YIPAaBJISIEMOTr0 TEPMOSIJICPHOTO CHHTE3a;

OO0cyXxIeHrne MPEeuMyIIecTB M JKOJOTHYE-
CKHX TIpO0OJIeM, CBSI3aHHbBIX C S/IEPHOMN dHEpre-
tukoit (MC — skoutorus)

YerHbii
OIIpoC;
KouTpo:s-
Has paboTa

lNocynapctBennass oOpa3oBaTenbHas
iatdopma «Poccuiickas 31eKTpoH-
Hasl IIKOJIa»
(https://resh.edu.ru/subject/28/9/)

Hroro no pazneny 17

Paznen 6. IloBTOpUTEIbHO-00001IAI0 NI MOY.Ib
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6.1. | CucremaTusanusi u 9 03.05.2023 | BsuonHenne y4eGHbIX 3amaHuii, TpeOyio-| VCTHBIN ['ocynmapcTBeHHass 00Opa3oBaTeIIbHAS
o6o0menne  mpej- 29.05.2023 | luMX AEMOHCTpAlMH KOMIETEHTHOCTEH, Xa-| Ompoc; nnarpopma «Poccuiickas 3eKTpoH-
METHOIO  COjIepKa- PaKTEpU3YIOIIUX ECTECTBEHHOHAYYHYIO rpa: E;;Tpgﬂb' HASL KO

MOTHOCTB: NPUMEHEHHs MOJTYYECHHBIX 3HAHUH pabora .
HHUSlI ¥ ONbITA Jesi- [UIA HAYTHOTO OGHACHEHHS (hHMUSCKIX ARTC- (https://resh.edu.ru/subject/28/9/)
TeJbHOCTH, TPHUOO- HUl B OKpY)KaIOIIei NpHUpOIEe U TOBCEIHEB-
PETEHHOTO NPH U3Y- HOM JKM3HU, A TAKKe BbIABICHUS (DU3MUECKUX
YeHHH BCero Kypca OCHOB psijia COBPEMEHHBIX TEXHOJIOTH; IPH-
buzuxu MEHEHHUSI OCBOCHHBIX 9SKCIICPUMEHTAJIBHBIX
YMEHHIT U1 HCCIe0BaHus (DU3HICCKHX SBIIC-
HHUH, B TOM YHCIC [UIS MPOBEPKH TUIOTE3 W
BBISBJICHUS] 3aKOHOMEPHOCTE;
Pemenue pacd€rHbIX 3aznad, B TOM YHCIE
MPEIoNaralolinX HUCIONb30BaHue (pu3nye-
CKO#f MOJIENIM ¥ OCHOBAHHBIX Ha COJACPIKAHUH
Pa3IHYHBIX pa3lesioB Kypca (hH3HKY;
BeImonHeHne W 3aimuTa TPYNIOBBIX WA
WHJMBUIYAIbHBIX IPOCKTOB, CBS3aHHBIX C CO-
JiepIKaHueM Kypca GU3UKA
Hroro no pazgeny 9
102

OBIIEE KOJINYE-
CTBO YACOB 110
INPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

KoauuecTBo yacoB
Buasbl
Ne ara u3y- ’
/ Tema ypoka KOH- NpaKTH- A y (dhopmbI
mn BCCIO | tpobHbIE | YecKHe CHMHA KOHTPOJIsI
padoThbI padoTbI
1. | Mexanuueckoe nBHKeHHeE. Marepuans- 1 0 0 05.09.2022 | Yernei
o OIIpocC
Hasg Touka. Cucrema orcuéra. OTHOCH- P
TEIHHOCTh MEXaHUYECKOTO JIBHIKCHUS
2. | PaBHOMEpHOE NpAMOJMHEHHOE jBuke-| 1 0 0 06.09.2022 | Yermubiii
OoI1IpocC
Hue. HepaBHOMEpHOE NPSAMOIMHENHOE P
JIBHOKCHHUE
3. CpenHsisi 1 MTHOBEHHAsi CKOPOCTb Tela 1 0 0 07.09.2022 | vy
IIp1 HCPABHOMCPHOM JBHKCHUM OIpoc
4. | Jlabopamopnas pavoma Nel «Onpeoene-| 1 0 0 12.09.2022 | Yernsiit
Hue cpeoHell CKOpPOCMU  CKOJIbIICEHUs. onpoe
OpYCKa unu 08UICEHUSL WAPUKA NO
HAKAOHHOU NIOCKOCHUY
5. Yckopenue. PaBHOyCKOpeHHOE TPSIMOJIH- 1 0 0 13.09.2022 | yopypis
HellHOEe IBHKEHHUE orpoc
6. | Tabopamopnan paboma Ne2 «Hccredo-| 1 0 0 14.09.2022 | Yermubiii
8aHUe 3ABUCUMOCMU NYMU OM BpPeMeHU onpoe
npu  pPABHOYCKOPEHHOM O8UMCeHUU 0Oe3
HA4anbHoU CKOPOCMU»
7. | CBobognoe nagenue. Oneltel ["anunes 1 0 0 19.09.2022 | verumi
onpoc
8. PaBHOMEpHOE JBMKCHHE 110 OKPYKHOCTH. - 0 0 20.09.2022 | vy
[Tepuona u yacTora oOpameHus ompoc
9. | Juneitnas u yraosas ckopoctu. Llentpo- 1 0 0 21.09.2022 | 1
CTPEMHTEIBHOE YCKOPEHHE omnpoc
10. | Pemenne 3amau mo teme «Mexanmue-| 1 0 0 26.09.2022 | Yernwiit
OIIpocC
CKO€ JIBKCHHWE W CIIOCOOBI €ro Ormmca- P
HUS
11. | Ilepsslit 3akoH HetoToHA 1 0 0 27.09.2022 | veruwit
ompoc
12. | Bropoii 3akoH HproToHa 1 0 0 28.09.2022 | verumii
ompoc
13. Tperuii 3akon Hetotona. [Ipunnun cy- 1 0 0 03.10.2022 | oy
TIEPIIO3UIIMH CHUIT OIpoc




14. | Pemenne 3aga4 no teme «3akoHbl Hbto- 04.10.2022 :HCT:HZ
TOHa» P
15. | Cuna ynpyroctu. 3akos ['yka 05.10.2022 | yerumi
ompoc
16. | Pemenne 3aga4 no teme «Cuia ynpyro- 10.10.2022 Z::é’lﬁ
cTu. 3akoH ['yka» P
17. Jlabopamopnaa pavoma Ne3 «Onpedene- 11.10.2022 Z::é’lﬁ
HUe HCECMKOCIU NPYIHCUHBLY P
18. | Cuna TPECHHSI: CHJIA TPEHHUS CKOJBKCHHSI, 12.10.2022 EI;T:;’HZ
CHWJIa TPEHUS TTOKOSI, IPYTHE BUJBI TPCHHUS P
19. | Jla6opamopnas pasoma Ned «Hccneoo- 17.10.2022 | Yerubiii
ganue 3a8UCUMOCIMU CUTIbI MPEHUS CKOIb- onpoe
JHCEHUSI OM CUNbL HOPMATILHO2O0 OABNEHUS»
20. | Pemenne 3aga4 o teme «Cuia TpEeHUS 18.10.2022 | vermmii
onpoc
21. Jlabopamopnasa paboma Ne5 «Onpeoene- 19.10.2022 E:CT:;’HZ
1T
Hue Ko3(guyuenma mpeHus cKobiCce- P
HUSLY
22. | Cuna TSKECTH 1 3aKOH BCEMUPHOTO TATO- 24.10.2022 zlrfT:é’Iﬁ
TEHUs P
23. | Yckopenue cBOOOIHOTO MaIeHUS 25.10.2022 | verumi
ompoc
24. JIBmxenue mianer Bokpyr Comnna. Ilep- 26.10.2022 zCT:;’Iﬁ
1T
Basi KOCMUYECKasi CKOPOCTh P
25. | HeBecoMoCTh 1 Ieperpy3Ku 07.11.2022 | verumi
orpoc
26. | Pemenne 3a1a4 1o Teme «Cuiia TEKECTH 08.11.2022 XETZL’WI
Y 3aKOH BCEMUPHOTO TATOTCHUS P
27. | PaBHOBecue MaTepHaIbHON TOUYKH 09.11.2022 | vermmii
ompoc
28. | AGCoIIOTHO TBEPIOE TETIO 14.11.2022 | veruwiit
ompoc
29. | MowmenT cwbl. L{eHTp TshkRecTH 15.11.2022 | verawiit
ormpoc
30. | Pemenne 3aga4 no reMme «B3anmoneii- 16.11.2022 :;;gé’m

CTBHC TCI»




31. NmMnynsc Tena. M3meHeHue ummyibca. 21.11.2022 | Yerueii
OoIIpocC
Nmnynbe cuiibl P
32. | 3aK0H COXpaHEHUS UMITYJIbCA 22.11.2022 | verumi
ompoc
33. | PeakTHBHOC IBHIKCHHE 23.11.2022 | verumi
ompoc
34. | Mexannueckas paboTa U MOIITHOCTh 28.11.2022 | verumwi
ompoc
35. | Morennmanbuas SHEpPrus Tela, IOIHA- 29.11.2022 | Yernpit
OoIIpocC
TOrO Haj IOBEPXHOCTBIO 3eMiu. IloTen- P
LMAIIbHAS SHEPTUS CHKATON NPYKUHBI
36. | Kunernueckas sHeprus. Teopema o KuHe- 30.11.2022 | Yerusii
. orpoc
THYECKON DHEPTUH P
37 | 3akoH coOXpaHeHHs MEXaHHYECKOil dHep- 05.12.2022 | Yerubit
Oo1pocC
ruu P
38. Jlabopamopnaa paboma Neb «H3yuenue 06.12.2022 | Yerubiii
OIIpocC
3aKOHA COXPAHEHUS DHEePULLY P
39. | Pemenne 3a1a4 1o Teme «3aKoHBI COXpa- 07.12.2022 z/rngz’m
HEHMS» P
40. | Koumponvnas padoma Ml no memd 12.12.2022 KOgITpom’Haﬂ
a00Ta
«Mexanuueckue senenusny P
41. | KonebarenbHoe BukeHHe. OCHOBHbIE 13.12.2022 | Yerubiid
o OIIpocC
XapaKTEPUCTHKU KOJIeOaHui: eEpHoI, ya- P
CTOTa, aMILIUTY/a
42. | MaremaTiueckuii U NPYKUHHBIA MasiT- 14.12.2022 | Yerubiii
OoIIpocC
auku. [IpeBpaleHre SHEpruM TIpH KoJle- P
0aTeNbHOM JIBIKEHUH
43. | Jla6opamopnan padoma Ne7 «Onpedene- 19.12.2022 | Yerusiii
o OoIIpocC
HUe Yacmomol u nepuooa Koiebanull ma- P
MeMAMUYecKo20 MAsIMHUKAY
44. | Tabopamopnas paboma Ne8 «Onpederne- 20.12.2022 | Yeruwiit
o OIIpocC
HUe uacmomel u nepuood Koiebanutl npy- P
IHCUHHO20 MAAMHUKAY
45. | Ta6opamopnan paboma Ne9 «Hccnedo- 21.12.2022 | Yernbid
ompoc

8anue 3a8UCUMOCIU Nepuooa KoiebaHutl
NOO0BEUEHHO20 K HUMU 2py3a om OluHbl
HUumu»




46. | Jlabopamopnasn padoma Nel0 «Hccnedo- 26.12.2022 | Yernbiii
8aHUe 3aBUCUMOCIIU NepuUooa KoiebaHutl onpoc
NPYIUCUHHO2O — MASMHUKA — OM  MACCbl
epy3ay

41. 3aryxaromue Kojaebanus. BeIHYXIeHHBIC 21.12.2022 z;;:m
KoJjiebanusi. Pesonanc

48. | CpoifcTBa MEXaHUUECKHX BOIH. JnuHa 28.12.2022 | Yerubiii

OIIpocC
BOJIHBI P
49. | Mexanuueckue BOTHBI B TBEPIIOM TeIIe, 09.01.2023 | Yermbiii
o OIIpocC
CEHCMHUYECKHE BOJTHBI P

50. | 3Byk 10.01.2023 | verusi

onpoc

51. | 'poMKOCTB 3ByKa U BHICOTA TOHA 11.01.2023 | vermmii

onpoc

52. | Orpaenne 3Byka. Un(passyk 1 yiIsTpa- 16.01.2023 | Yerusiit

onpoc
3BYK

53. | Pemenne 3ama4d 1o temMe «MexaHuue- 17.01.2023 | Yerubiii

OIIpocC
CKHe KoJieOaHUs ¥ BOJTHBD» P
54. | Pemenne 3ama4d 1o temMe «MexaHuue- 18.01.2023 | Yeruiit
OIIpocC
CKH€ KOoJIeOaHUsI U BOJTHBI» P
55. Koumponsnaa paboma Ne 2 no meme 23.01.2023 K°6HTp obHat
a0o0Ta
«Mexanuueckue Konebanus u 80JIHbL» P

56. | DnekTpoMarHuTHOE MoJIe 24.01.2023 | verumi

onpoc

57. | DNeKTpOMarHUTHBIC BOJTHBI 25.01.2023 | verumwi

orpoc

58. | CpoiicTBa  2MEKTPOMATHHTHEIX  BOJIH. 30.01.2023 | Yerubiii
[IIkana 3JIEKTPOMAarHUTHBIX BOJH. Hc- onpoe
MOJIb30BAHNUE DJIEKTPOMArHUTHBIX BOJH
JUJIS COTOBOM CBSI3U

59. | DyexrpomarnuTHas npupona ceera. Cko- 31.01.2023 ZC;:;’I”

IT
pocThb cBeTa. BomHOBBIE CBOCTBA CBETa

60. | JTabopamopnasn paboma Nell 01.02.2023 | Ycrhrit

ompoc

«H3yuenue ceolicme 31eKmpoOMACHUMHBIX
BOIH ¢ NO-  MOWDBIO  MOOUTLHOO
meneponay




61. | Pemenne 3amau mo Teme «DnexTpomar- 06.02.2023 | Yerubiid
OIIpocC
HUTHOE T[OJ€ U  DJIEKTPOMArHUTHBIE P
BOJIHBD»
62. | Hcrounnku  ceera. JlygeBas Mouenb 07.02.2023 | Yernsit
. onpoc
cBera. [IpsMoiuHENHOE pacnpocTpaHe- P
Hue ceta. 3atMeHus ConHua u JIyHsl
63. Ortpaxenue cBera. [lnockoe 3epkano. 3a- 08.02.2023 | Yermbiii
OIIpocC
KOH OTpaKEeHUs CBETA P
64. | Tasopamopnasn pasoma Ne 12 «Hccre- 13.02.2023 | Yernwiii
OIIpocC
008aHUE 3A6UCUMOCIIU YA OMPANCEHUS P
€8emM0B020 IyUa om yaia naoeHusLy
65. | Tpenomnenue ceera. 3akoH mpenomie- 14.02.2023 zcggé’m
IT
HMS CBETA
66. | Jla6opamopnan paéoma Ne 13 «Hccre- 15.02.2023 | Ycrubiii
OIIpocC
006aHUE 3A8UCUMOCTIU Y2IA NPELOMILCHUS. P
€8emM0B020 yua om yeia nadeHust Ha pa-
HUYE «8030YX-CMEKION»
67. | Monuoe BHYTpeHHee OTpaxeHHe CBeTa. 20.02.2023 | Yerubiit
OIIpocC
Hcnonp3oBanue BHYTPEHHETO P
OTPaKEHUS B ONITHYECKHMX CBETOBOJIAX
63. JIunza, xon nyuelt B nuH3e. OnTuyeckas 21.02.2023 | Yerubiii
OIIpocC
cucTeMa P
69. | Tagopamopnan padoma Ne 14 «Ilonyue- 22.02.2023 | Yerubiii
N ompoc
HUe U300padxcenuil ¢ NOMOWbIO coOOUPaIo- P
wietl IUH3bL»
10. | Jlagopamopnas pasoma Ne 15 «Onpede- 27.02.2023 | Yerubiit
OIIpocC
JIeHUe (hOKYCHO20 PACCMOSHUSL U ONMuYe- P
CKOIlL cUvl cobuparoweit TUH3b1»
7l | Onruueckue npuGopsl:  Qoroanmapar, 28.02.2023 | Ve
OoIIpocC
MHKPOCKOII U TEJIECKOII P
72. | T'nas kak omTHueckast cuctema. BIH3opy- 01.03.2023 ZC;:;’I”
IT
KOCTh U JJATbHO30PKOCTh
73. | Peennue 3aga4 1o Tteme «JIMH3bl U 06.03.2023 ZC;:?H
IT
ONTH- YECKHUE TIPUOOPHD»
74. | Pasnokenne Genoro ceTa B CIEKTP. 07.03.2023 zcggé’m
11

OnrsiTel HerotoHa.




73. | Cnosxenne CIEKTPaJIbHBIX 1BETOB. J{uc- 13.03.2023 :;T:;’M
nepcus CBeTa P
76. Koumponvnaa paooma Ne 3 no meme 14.03.2023 | Kowrpombhas
pabota
«Ceemoguvle sgneHusy
77- | OnbiTb Pesepdopna u miaHerapHas Mo- 15.03.2023 Z;Tgfﬁ
JIeJTb aToMa P
78. | Monens aroma bopa 20.03.2023 | vermmi
orpoc
9. Hcnyckanue U MOTJIONMICHHE CBETa aTo- 21.03.2023 | Yernwii
OIIpocC
MoM. KBaHTbI. JIMHEN4aThIE CIIEKTPBI P
80. | Jlasopamopnan paoma Ne 16 «Habnio- 22.03.2023 | Verubiii
o OIIpocC
OeHue CNJIOWHBIX U JUHEUYaAmblX CheK- P
MPOG UBTYYEHUsLY
81. PamnoaktuBHOCTE.  Ajb(da-, 27.03.2023 | Yerubid
OIIpocC
Oeta- U raMMa-u3Iy4eHHsI P
82. Ctpoenue aTOMHOTO sifipa. HykinonHas 28.03.2023 z;;:?ﬁ
MO/IEJIb AaTOMHOTO siipa
83. | Yso0Tomns!. PanmoakTHBHEIE npesparnie- 29.03.2023 | Yernbiid
OIIpocC
HUSL. P
84. [Tepuon monypacnaza. JlefcTBus paguo- 10.04.2023 | Yernbiid
o OIIpocC
AKTUBHBIX M3JIyUCHHH Ha J>KUBBIC Opra- P
HU3MBI
85. | Jlabopamopnan paboma Ne 17 «Hccne- 11.04.2023 | Yeruiii
008aHe MPeKos. usMepere IHepeUuU 4a- onpoe
cmuybl N0 MOPMO3HOMY nymu (no ¢omo-
epagusim)»
86. | /Tadopamopnas pasoma Ne 18 «Hsmepe- 12.04.2023 Z;T:;’m
HUe paouoaKkmueHo2o honay P
87. SAnepHble peakuun. 3aKOHbI COXPAHEHUS 17.04.2023 ECTEL’WI
IT
3apsiZIOBOTO U MacCOBOT'O YHCEIT P
88. Pemenne 3agau no reme «Snepueie pe- 18.04.2023 | Yernbiii
OoIIpocC
QKT P
89. | Dueprus cBsasu atomubx suep. CBs3b 19.04.2023 :;Tgé’m
MacChl U SHEPTUU P
90. | Peakiuu cuHTEe3a U ACICHUS SIAEP 24.04.2023 | vermsrii

ompoc




91. | Ucrounuxu sHeprun CoiHIa U 3BE3N. 1 25.04.2023 :;T:?ﬁ
SInepnas sHepreTuka P
92. | Pemenne 3aga4 no teme «KBaHTOBbBIE 1 26.04.2023 z,rngé’Iﬁ
SIB- JICHUSI» P
93. Konmpononaa paboma Ne 4 no meme 1 02.05.2023 K;GHOTTP;HLHM
«Keanmoegvie signenusy P
94. | IloBTOpPEHNe. MexaHNUECKOe JBIKCHNE 1 03.05.2023 | yerupi
orpoc
95. | IloBTOpenue. BzaumoseicTBus Te 1 10.05.2023 | yerusii
orpoc
96. | IloBTOpPeHHUe. 3aKOHBI COXPaHEHUS 1 15.05.2023 | vermpii
ompoc
97. | IloBTOpeHnue. TerioBbIe SABICHUS 1 16.05.2023 | verupi
ompoc
98. | IloBTOpPEHHUe. DIEKTPUUECKUE SIBICHUS 1 17.05.2023 | verumii
ompoc
99. | Hmozoseaa konmponvnas paboma 1 22.05.2023 | yerumit
ompoc
100. | AHanIM3 UTOrOBOM KOHTPOJIBHOU PabOTHI 1 23.05.2023 | verumii
ompoc
101. | AHanu3 UTOrOBOM KOHTPOIBHOM pabOTHI 1 24.05.2023 | verusii
ompoc
102. | AroroBoe 3ansiTue 1 29.05.2023 | yeruwi
ompoc
OBIIEE KOJIMYECTBO yacop | 102
MO MPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

®wuzuka 9 knacc/ [epeimkua A.B., I'yrauk E.M., OO0 «IPO®A»; AO «M3aarensctBo [IpocBele- Huey;

ckuit / 2-e 3., crepeotun. — M. : Jlpoda, 2015. — 96 c.: un

®usuka. COOpHHUK BOIPOCOB U 3a11a4. 9 ki1.: yued, mocodue / A.E. Mapon, E.A. Mapon, C.B. Ilo30ii-

METOAUYECKUE MATEPHUAJIBI VIS YUYUTEJIA

®dwusuka 9 kinacc/ Hepeimkun A.B., I'ytauk EM., OO0 «IPODA»; AO «M3natensctBo [Ipocsem Hue,20
®wusuka. COOpHHUK BOIIPOCOB U 3a1a4. 9 ki1.: yueod, mocodue / A.E. Mapon, E.A. Mapon, C.B. ITo3oii- 19

ckuii / 2-e 3., crepeorur. — M. : JIpoda, 2015. — 96 c.: un




dwusuka. 9 knacc. Meronuueckoe nocodue amns yuuteneit / H.B. ®unonosuu / M.: JIpoda, 2016. —
221, [3] c.: um.

dusnka. 9 kimacc: yuebHo-meroauueckoe mocoodue / A.E. Mapon, E.A. MapoHn / 2-e u3., crepeo- THIL.

— M. : [Ipoda, 2015. — 125, 030 c.: un. — (Aunaktuueckue MaTepuabl);

dusuka. 9 Kiacc: caMOCTOSTEIbHBIC M KOHTPOJbHbIE paboThl K yueOHMKY A.B. Ilepbimkuna / A.E.
Mapomn, E.A. Mapos / 2-e u3., crepeotuir. — M. : JIpoda, 2018. — 112 c.: mi. — (Poccuiickuii ya4eOHUK)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HUHTEPHET
l'ocynapctBennas oOpazoBarenpHass  1arpopma  «Poccuiickas  3J€KTpOHHas  IIKOJa»

(https://resh.edu.ru/subject/28/9/)
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPO-

HECCA

YYEBHOE OBOPYJIOBAHHUE

JIA IMPOBEJAEHA  JIABOPATOPHBIX, [MNPAKTUYECKUX  PABOT, I[EMOHCTPAI_II/Iﬁ
O6opynoBanue 1 MPOBEACHUS 1a00PATOPHBIX, MPAKTHUECKUX paboT, IeMOHCTpAUit
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