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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUs COCTaBJIE€HAa HA OCHOBE IOJOXKEHHUH W TpeOOBAHUH K pe3ysibTaTaM
OCBOEHHUSI Ha 0a30BOM ypOBHE OCHOBHOI 0Opa3oBareibHON mporpammebl, mnpezactaBieHHBIXx B DI'OC 000, a Takxke ¢ yu€roM (denepanbHOA
paboueii nporpammsl BocniuTanus U Konuenuuu npenojaBanus yuyeOHoro npeamera «Pusznkay.

Copneprkanue IporpaMMbl 10 (U3UKE HAIPABJICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH O0YYarOIIUXCS M OPraHU3aIUI0
u3ydyeHus: (pU3MKM Ha JesTelbHOCTHOM OCHOBe. B mporpamme mo (u3uke yuuTBIBAIOTCS BO3MOKHOCTH Y4E€OHOIO IpeaMeTa B pealln3aluu
tpeboBanuit ®I'OC OOO K IUIAaHUPYEMBIM JHUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOydYeHHs, a TakXKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHOHAYYHbIX YUEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHusl.

[Iporpamma o ¢u3MKe yCTaHABIMBACT paclipeesieHne yueOHOro Marepuaia 1mo rojaMm o0ydeHus (1o Kiaccam), mpearaeT NpruMepHyIo
[I0CJIeIOBATENbHOCTh M3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS NPEAMETHOIO COJEpXKaHMs M yu€Te BO3PACTHBIX OCOOEHHOCTEH
00ydaromuxcsl.

[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOANYECKON MOMOLIM YUUTENIO B CO3JJaHUU paboyell mporpaMmbl 0 yueOHOMY
IIpeIMETY.

dusmKa SBISETCS CUCTEMOOOPA3YIOIIMM U1l €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PM3NUECKUE 3aKOHBI JIS)KAT B OCHOBE
MIPOIIECCOB U SIBIICHUM, M3y4aeMbIX XUMHEW, OMOJOTrHel, acTpOHOMHEH M (M3NYEeCKOH reorpadueil, BHOCUT BKJIAaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUDPA, NIpelocTaBiIseT Hanbosee sicHble 00pa3iibl IPUMEHEHHUs] HAyYHOI0 METOo/Ia MO3HaHMsA, TO €CTh CII0co0a MOJIyuYeHHUs! JOCTOBEPHBIX
3HAaHUW O MHpE.

OpHa U3 IMIaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType o01Iero oopa3oBaHusi COCTOUT B (JOPMHUPOBAHUHU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe Yy 00y4aroIuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM YypOBHE NpEANOIaraeT OBJAJEHUE CJIEIYIOIMMH KOMIETEHTHOCTSMH, XapaKTePU3YIOLUIMMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

®  Hay4HO OOBSICHSTH SIBICHUS;
®  OIECHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
®  HHTEpHPETUPOBATH JAHHBIE U UCIOJIB30BATh HAYYHBIE JOKA3aTeIbCTBA AJIsl TOJyUYEHUs BHIBOJIOB.

[lenn u3yueHust GU3MKM Ha ypOBHE OCHOBHOTO 001Iero obpasoBaHusi omnpejesneHbl B KoHuenuuu npenogaBaHusi yd4eOHOro HpeaMera
«®u3uka» B oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit @enepanuu, peanus3yloolUX OCHOBHbIE 0011e00pa3oBaTeNibHbIE MPOTPaMMBbL,
yTBepkaEHHOI pemenneM Komerun Munucrepcrsa npocseuienus Poccuiickoit @enepanuu (mpotokon ot 3 nexadps 2019 r. Ne [1K4sH).

Henu nzyvyenus Gpu3nku:
e  TpuoOpeTeHre HHTEpeca U CTPEMIICHHUST 00YYaIONINXCSl K HAYYHOMY M3YYEHHUIO MMPHPOJIBI, PA3BUTHE X WHTEIUICKTYaIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEI;



®  pa3BUTUE TNPEACTABICHUNH O HAYYHOM METOJE TMO3HAHHA U (HOPMUPOBAHHME HCCIEIOBATEILCKOTO OTHOUICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e  (opmupoBaHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa HU3Y4YEHHUS OCHOB CTPOCHMSI MaTepuu M (PyHIaMEHTAJIbHBIX
3aKOHOB (pH3HKH;

e  (opmHpOBaHUE MPEACTABICHUIN O pOJIU (PU3UKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTUH;

e  pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymiei mpodecCHOHATBHOW IEesTeNbHOCTH, CBSI3aHHON ¢ (DU3HMKOM,
MOJITOTOBKA K JalbHEHIIeMy 00y4YEeHHIO B TOM HAIIPABICHHH.

JlocTrxeHnne 3TuX Lesiei mporpaMMsal o (GU3HKE Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusi 00ECIIEUUBAETCS PEIICHUEM CIIEAYIOIINX

3a1a4:

e  mpuoOpeTeHre 3HAHWK O AMCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX, AIEKTPHUYECKUX, MATHUTHBIX U
KBaHTOBBIX SIBIICHUSX;

e  [pUOOpETEeHHE YMEHUMN ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SBICHUS C UCIIOIb30BAHUEM MOIYYCHHBIX 3HAHUN;

®  OCBOCHHE METOOB pELICHUS MPOCTEUIIMX PACUYETHBIX 3a7ad C UCIOJIb30BaHUEM (PU3MUECKHX MOJeliel, TBOPUECKUX U
MPAaKTUKOOPHUEHTUPOBAHHBIX 3a71ay;

®  pa3BUTHE YMEHUI HAONIOIATh MPHUPOJIHBIC SBICHHUS U BBIMOIHATH OIBITHI, TaOOpaTOpPHBIE paOOTHl U IKCIIEPUMEHTALHBIC
UCCJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

e  ocBoeHHE TpUEMOB pPabOTHl ¢ HHPOpManuei (U3NUECKOro CoJep)KaHus, BKIOYas HHPOPMAIMIO O COBPEMEHHBIX
JOCTHKEHUSX (PU3UKHU, aHAINU3 U KPUTHYECKOE OLICHUBaHUE MH(OpMaI;

®  3HAKOMCTBO CcO chepamu MpodecCHOHANBHOMN AEATENbHOCTH, CBA3aHHBIMU C (DU3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMH,
OCHOBAHHBIMHU Ha JTOCTI)KEHUSX (PU3NIECKON HAYKH.

Ha n3ydenue ¢usuku (6a30BbIii YpOBEHB) HA YPOBHE OCHOBHOI'O 00IIero oopa3oBaHusi oTBoauTCa 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B Hememo), B 8 kimacce — 68 wacoB (2 uaca B Hememwo), B 9 kmacce — 102 wyaca (3 wyaca B HeHemo).
«Paboyast mporpamma copMUpoBaHa ¢ y4€ToM paboueil mporpaMMbl BOCHUTAHUSY.

BocnurarenbHsbiil noteHIuan npeaMera « U3nKay peaausyercs 4epes:

. IpUBJICUYEHHE BHUMaHHsI 00y4aroLIMXCs K IEHHOCTHOMY acleKTy MU3y4aeMbIX Ha ypoKax SIBJICHUMN, OpraHu3aluio ux padboTsl

C TIOJTy4aeMOM Ha YPOKE COIMATBHO 3HAYMMOUN MH(pOpMaIuel — HHUIIMUPOBAHKUE €€ 00CYKICHUS, BRICKa3bIBAaHUSI 00yYaIOIIMMHUCS CBOETO

MHEHHMS IO €€ TMOBOJLY, BRIPaOOTKH CBOETO K HEil OTHOIICHUS;

. JIEMOHCTPAINIO 00yJaronuMcs TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEACHHS, MPOSBICHUS YEIOBEKOIIOOUS M
JT00POCEPICYHOCTH, Yepe3 MO00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTEHUS, MPOOJIEMHBIX CUTYyAIHi U 00CYKIeHUs B KIlacce;
. MpUMEHEHNE Ha YPOKaxX HMHTEPAKTHBHBIX (HOpPM pabOTHl ¢ OOYYAIOMIMMHUCS: WHTEIJICKTYAIbHBIX WTP, CTUMYJIHUPYIOIINX

MO3HABATCIIbHYO MOTHUBAIUIO O6yanOH_II/IXC${; AU OAKTUYICCKOTO TC€aTpa, IAC NOJTYUYCHHBIC HAa YPOKC 3HAHUSA O6BIFpLIBaIOTC$I B T€aTpaJIbHBIX
IIOCTaHOBKaAXx, JII/ICKYCCI/II\/'I, KOTOPBIC HOar0T 06yqa}oancsl BO3MOXHOCTbH HpI/I06peCTI/I OIBIT BCJACHUA KOHCTPYKTUBHOI'O JUaliora,



TPYIIOBONH paboThl WM pabOThl B Mapax, KOTOphIE ydyaT OOydYaromuxcsi KOMaHJIHOW paboTe W B3aUMOJCHCTBUIO C JIPYTUMH
00y4JaromuMucCs;

. WHUIIMMPOBAHUE H TOAJCPKKY HCCIIEOBATEIBCKON JCATEIBHOCTH OOydalommMXcsi B paMKax peaju3alid  HMHU
WHAWBUIYAIbHBIX M TPYIIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT OOy4YaromMMCS BO3MOXXKHOCTh NPUOOPECTH HABBIK
CaMOCTOSITEIIFHOIO PEIICHUS TEOPETHYECKOW MPOOJIEMBbI, HABBIK TCHEPHPOBAaHUS H O(MOPMIICHUS COOCTBEHHBIX HWJICH, HaBBIK
YBAKUTCIBHOI'O OTHOLICHUSA K YYKHUM HACAM, O(I)OpMJ'IeHHBIM B pa60TaX Apyrux HCCHeﬂOBaTGHCﬁ, HAaBbIK HV6JII/I‘-IHOI‘O BBICTYIIJICHU S
nepesl ayIMTOPUEH, apryMEHTUPOBAaHUS i OTCTAUBAHUS CBOCH TOYKH 3PEHUS



https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html
https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPa.

®usuka — Hayka o mnpupoge. SBieHus npuponabl. dusnyeckue sBICHHSA: MEXaHUYECKUE, TEIUIOBBIC, JJIEKTPUYECKHE, MArHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuyuHbl. M3mepenne ¢usnyecknx BennuuH. @uznveckue npubopsl. [lorpemnocts u3mepennii. MexayHapoaHasi cucreMma
CAVHMULI.

Kak ¢usnka u gpyrue ecTecTBEHHBbIE HAyKHM M3Yy4aloT Npupoay. EcTecTBEeHHOHay4HBI METOJ MO3HAHWS: HAONIOJIEHHE, TTOCTaHOBKA
HAy4YHOTO BOMPOCA, BBIIBWKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTe3, 00bsicHEeHUe HabmogaemMoro siiaeHus. Onucanue Gu3nUecKux
SIBJICHUH C IIOMOLIBIO MOJEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. @uzuyeckue NpudOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopuwvie padbomut u onvimol.
1. Omnpenenenue 1eHbI ASTCHUS IIKAIbI U3MEPUTEIBHOTO IpUOOpA.
2. U3mepenwue pacCTOSHUIA.
3. H3mepenue 00bEMa KHUIKOCTU U TBEPIOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TeIl.
5. H3mepeHue Temneparypsl pH MOMOIIN )KUJKOCTHOTO TEPMOMETPA U TaTUNKA TEMIIEPATYPHI.
6. IIpoBeneHue mcciemOBaHUs MO MPOBEPKE THITOTE3BI: ATBHOCTH MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BHICOTA ITyCKa.

Pa3nea 2. IleppoHauyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BenecTBa: aTOMBbI M MOJIEKYJIBI, UX pa3Mephl. ONBITHI, JOKa3bIBAIOLIUE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBm>xeHue yacTtull Bemectsa. CBsA3b CKOPOCTH JIBIXKEHHS YaCTHII C TeMmrepaTtypoid. bpoyHoBckoe aBuxenue, nuddysus. Bzaumoaeiicteue
YacTHUIL BEUIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE Ta3oB, KUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKHUX) Tel. B3auMocCBs3b MEXIy CBOMCTBaMH
BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOBI.

Hemoncmpayuu.

1. HabnioneHue OpOyHOBCKOTO JBMXKEHUS.
2. HaOmonenue nuddysum.
3. HaOmonenue ssBneHUN, 0ObACHSAIOUIMXCS MPUTHKEHUEM HIIM OTTAJIKUBAaHHUEM YacTHI] BELIECTBA.



Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHKEM GoTorpaduil).
2. OmnbIThI 10 HAOIIOJECHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.
3. OmubIThI IO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.

Mexannueckoe 1BHKeHUE. PaBHOMEpHOE U HepaBHOMEepHOE JBHkeHHE. CkopocTb. CpeaHss CKOPOCTh IPU HEPABHOMEPHOM JBUKECHHM.
Pacuér nyt u BpeMeHM IBHKEHHUSL.

SIBnenue wmHepuuu. 3aKOH HMHepuuu. B3aumonelicTBue Ten Kak IpUYMHA M3MEHEHMsS] CKOpPOCTH JBMJKEHHUs Tel. Macca Kak Mepa
uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJI B €/IMHHULIE 00BhEMA BEIEeCTRA.

Cuna kak xapakTepucTuka B3auMoaencTBus Tenl. Cuia ynpyroctu U 3akoH I'yka. M3MepeHue cuibl ¢ TOMOLIbIO THHAMOMeETpa. fBieHne
TArOTEHUs1 U cuia TshkecTu. Cuia TSKECTH Ha JIpyrux IuiaHetax. Bec tena. HeBecomocTs. CiiokeHue Cuil, HAPaBJICHHBIX MO OJHOW MPSMOM.
PaBHogeiictByromas cuit. Cuna tpeHus. TpeHue CKONIbKEeHUs U TpeHue NoKos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

1. HalnroneHue MeXaHMYECKOTO ABUKECHUS Tea.

2. H3mepeHue CKOPOCTH MPSIMOIMHEHHOTO JABHKEHUSI.

3. HaOGmronenue sBIEHUS WHEPITUH.

4. Habmronenue n3MEeHEHUs! CKOPOCTHU MIPH B3aUMOJICHCTBUH TEIl.
5. CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

6. CnoxxeHue cuil, HAMPABJICHHBIX MO OJHON MPSIMOH.

Jlabopamopmnwvie padbomot u onvimol.

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JBMKEHHUS (IIapHKa B KUAKOCTH, MOJEIM SJIEKTPUYECKOIO aBTOMOOWIS M Tak
nanee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapuKa 10 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenue mIOTHOCTU TBEPIOTO TeNa.
OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (edopMaliun) Ipy>KUHbBI OT TPUIT0KEHHON CUIIBIL.
5. OnbIThl, NEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI TPEHMsSI CKOJIBKEHHS OT Beca Tejla U XapaKTepa CONPUKACAIOIIHUXCS
ITOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Hasnenne. CriocoObl yMEHbIIEHUSI M yBEIWYeHUs AaBieHus. JlaBieHue raza. 3aBUCHMOCTH JIaBJCHHUS ra3a OT 00b&Ma, TeMIeparyphl.
[lepenava naBieHus TBEPABIMU TellaMU, KUAKOCTAMHU U razamu. 3akoH [lackans. [TneBMaTHueckre MamuHbl. 3aBUCUMOCTh JTaBICHUS KUAKOCTH
ot rayounsl. ['uapocraruueckuit mapanokc. CooOmaromiecs cocyibl. I napaBinyeckie MeXaHu3MBl.

o



Atmocdepa 3emin u atmocdepHoe aaBinenue. [IpuunHbl cymecTBoBaHusl BO3ayImHONW o0onouku 3emum. OnbiT Toppuuem. M3mepenue
aTMOC(EepHOTrO JaBJIeHUS. 3aBUCHMOCTb aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. [IpubGopsl s u3MepeHus aTMoc(hepHOro
JaBJICHHUS.

JelicTBUE XKUAKOCTH W raza Ha MOrPYXEHHOE B HUX Teno. BeiTanikuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tter.
Boznyxomiasanue.

Hemoncmpayuu.
3aBMCHMOCTbD JaBJICHUSA I'a3a OT TEMIIEPATYPBbI.

Ilepenaya naBiueHus KUIKOCTBIO U ra30M.

Coobmaronyecs cocy/sl.

I'mppasinyeckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AABICHMSL.

3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U IIIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

VYcnoBue miaBaHus TEN: IUIABAHUE WIK ITOTPYKEHUE TeJl B 3aBUCHUMOCTH OT COOTHOILIEHHUS INIOTHOCTEH TeJa U JKUJIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1. MHccrenoBanue 3aBHCHMOCTH Beca Tella B BOZE OT 00bEMa MOTpyKEHHOW B )KUKOCTh YaCTH TeJa.

2. OrmpeneneHue BHITAIKUBAIOLIEH CHIIBL, AEHCTBYIONIEH Ha TEJO0, MOrPYKEHHOE B KUAKOCTb.

3. TlpoBepka HE3aBHCHUMOCTH BBITAIKHBAIOIIEH CHJIBI, ICHCTBYIOMIECH HA TEJIO B KUAKOCTH, OT MacChl Tela.

4. OnbITbl, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, JACHCTBYIOLIEH Ha Telo B JKUAKOCTH, OT 00BEMa
MOTPYKEHHON B KHUJAKOCTh YaCTHU TeJIa ¥ OT IUIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKH U OIIpeesieHHe e€ rpy30M0abEMHOCTH.

Pa3nes 5. PaGora m MomiHOCTB. JHeprus.

Mexannyeckasi pabota. MOITHOCTb.

[TpocTeie MexaHU3MBIL: pblYar, OJOK, HaKJIOHHAsI MJI0CKOCTh. [IpaBuio paBHoBecus pblyara. [IpuMeHeHue npaBuia paBHOBECHS pblyara K
61oky. «3omnoToe npasuwiio» Mexanuku. KII/] mpoctsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunernueckast 1 noreHuuanbHast 3Heprus. [IpeBpaiiieHne oJHOro Bi1a MEXaHMUECKON SHEPTUH B APYroil. 3aKoH
COXPAHEHHUS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopmnwvie padbomut u onvimol.

1. Omnpenenenue paboThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUH TeJla 110 TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yCIIOBHI paBHOBECHSI phlyara.
3. H3mepenue KII/] HakIOHHOM MIOCKOCTH.

LN wNE



4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTUH.
8 KUIACC

Pa3nen 6. TenioBbIie IBJICHUS.

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHMs BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OIBITHI,
MTOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHHS MOJIEKYIIPHOKUHETUYECKON TEOPHUU.

Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHMI BemiecTBa. Kpuctammmaeckue u amopdueie Tena. OObsICHEHHE CBOWCTB ra3oB,
KUIKOCTEH U TBEPABIX TEI HA OCHOBE IOJOKEHHM MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. CMauMBaHUE U KallWUISPHBIC SBICHUS. TemaoBoe
pacIIUpPEHUE U CKATHUE.

Temnepatypa. CBs3b TEMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHS YacTUll. BHyTpenuss sneprusi. CiocoObl M3MEHEHUS! BHYTPEHHEH
SHEPTUH: TEIUIONepeiaua U CoBepiieHrne padboTel. Buasl Temonepenayu: TEIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonunuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. 1eMIO000MEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO OaliaHca.
[InaBnenne W OTBEpACBaHHME KPUCTAIUTMUECKUX BEUIECTB. YenbHas Teruiora IuiaBieHus. [lapooOpasoBanme u KoHaeHcanws. lMcmapenue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypPhbl KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

BnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[TpuaIMIE paboTh! TerioBbIX aBurarencii KI1J[ rerioBoro apuratesns. TeruioBbIe IBUTATENN U 3AIATA OKPYKAFOIICH CPE/IbI.

3aKOH COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

Habmtoienue siBiIeHi cMauMBaHUsI U KaMWJUTSIPHBIX SBJICHHI.
Habumronenue TennoBoro pacmypeHus Ted.

V3meHeHne AaBlieHus Ta3a Mpu U3MEHEHUU 00bEMAa U HarpeBaHUH W OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buas! Tenonepenaun.

OxunaxieHre Ipy COBEPIICHUH pabOTHI.

HarpeBanue nmpu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.
CpaBHEHHE TETUIOEMKOCTEN Pa3INYHBIX BEIIECTB.
Habnronenue kureHusl.

Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABJICHUH.
Mojenu TEIUIOBbIX ABUTATEIEH.

CoNoOARWNE
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Jlabopamopnwvie padbomot u onvimol.
1. OmnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHUS Ta30B, KHUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIA.
OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHMs WIIH OXJIAXKICHUS.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUECKON TPyOKe OT TeMIlepaTyphl.
Habumronenne n3MeHeHus: BHyTPEHHEHN dHEpruu Tela B pe3ysbTaTe TeIulonepe1add U padoThl BHELIHUX CHIL.
HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueii BOJIBI.
OnpeneneHne KOJIMUECTBa TEIJIOTHI, IOJTYYEHHOIO BOJIOHM MPHU TEMIIOOOMEHE ¢ HArPEThIM METAITINYECKUM LIMJIUHAPOM.
0. Ompenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporiecca uCrapeHusl.
12. Omnpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.
13. Ompenenenue yaenbHOM TEIUIOTHI IUIABICHUS JIAA.
Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.
OnekTtpuzanusi Tel. J[Ba popa 3JIEKTpUYECKUX 3apsanioB. BzaumonelcTBue 3apshkeHHBIX Tenl. 3akoH KyroHa (3aBUCHUMOCTH CHUIIBI
B3aMMO/ICHCTBUS 3aPSKEHHBIX TEJl OT BETUYMHBI 3apSI0B M PACCTOSHUS MEXKY TeJIaMu).
Onekrpuueckoe mnone. HanpsxE€HHOCTh 3nexkTpuueckoro mnois. [IpuHunun cynepno3uuuy 3JIeKTPUYEecKHX Iojied (Ha KayeCTBEHHOM
YPOBHE).
Hocurenu snexktpuyeckux 3apsiioB. DJIeMEHTApHBIM 3nekTpuueckuil 3apsia. CrtpoeHue aroma. [IpOBOJHUKM M IHANEKTPUKH. 3aKOH
COXpaHEHUs ANEKTPUUECKOT0 3apsia.
DNIEKTPUUECKHUI TOK. Y CIOBHUS CYHIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOYHMKH MOCTOSTHHOTO TOKA. [[eHCTBUS RJIEKTPHUUECKOTO TOKA
(TemnoBoe, XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKU TOK B )KHJIKOCTSAX U ra3ax.
Onektpuueckas 1enb. Cuna Toka. DnekTpuyeckoe HampspkeHue. COnpoTHBIIEHHE MPOBOJHHUKA. YAEIBbHOE CONPOTHUBIIECHHE BEIIECTBA.
3akoH OmMa i yyacTka uend. [locnenoBarenbHoe U napaaielibHOEe COeTMHEHUE TIPOBOJHUKOB.
Pabora n MomHOCTH 37€KTpHUEcKOro Toka. 3akoH J[xoyns—JleHna. DnekTpuueckue Lenu U NOTPEOUTENH DJIEKTPUUECKON 3HEPruH B
obITy. KOopoTkoe 3amMbIKaHuHeE.
[TocTrosiHHBIE MarHUTHL. B3anMo1eliCTBE TOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1ojie. MarHuTHOE noJie 3eMJIM U €ro 3HAa4€HUE IS KU3HU
Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJe 3JIEKTPUUYECKOro Toka. [IpumMeHenue 35eKTpoMarHuToB B TEXHUKE. JelicTBE MAarHUTHOTO MOJIsSI HAa
MIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb OCTOSTHHOTO TOKA. Vcronbp30BaHue 31eKTpOoABUTaTENeH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.
Omnwitel @apajes. SIBnenue >nekTpoMarHuTHOW MHAYKIUHU. [IpaBunio Jlenma. Dnextporeneparop. CrnocoObl MOMYyUYEHHUS AIEKTPUUECKON
SHEPTHUH. DIIEKTPOCTAHIINUA HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
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Hemoncmpayuu.

1.
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DneKkTpusanus Ted.

JIBa pona »eKTpUUECKUX 3aps/I0B U B3aUMOJCHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOoCTaTUYECKask MHIYKIUA.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHH€E CUIOBBIX JIMHUM JIEKTPUYECKOTO TOJIS.

M CcTOYHHKH MOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPSKEHUS BOJIbTMETPOM.

Peoctat u mara3uH COnpoOTHBIICHUMN.

BzanmoneiicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJCHHUsI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHHmT.

JlelficTBe MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DIEeKTPOABUTATEINH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

OnsiTel Dapanes.

3aBUCUMOCTH HaIlpaBJI€HUs! MHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmnwvie padbomut u onvimol.

1.

2
3.
4.
5

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDIICKTPUKH.
CO6opka 1 mpoBepka paboThl IMEKTPUUECKON LIEMH MOCTOSTHHOTO TOKa.

W3mepeHue U peryJiupoBaHUe CUIIbI TOKA.

N3mepennie v peryaupoBaHue HapsKEHUSI.



6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, MIYLIETO 4epe3 PE3UCTOP, OT CONPOTHUBIICHMS PE3UCTOpa M HANpsDKEHUS Ha
pesucrope.

7. OnpITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUYECKOrO CONPOTHUBIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU
HONIEPEYHOr0 CEYEHMs U MaTepHaa.

8. IIpoBepka npaBuiia CIOKEHHsI HAIPSHYKEHUH IPU IOCIIE€A0BATEIbHOM COEAMHEHUH JIBYX PE3UCTOPOB.

9. [IIposepka mmpaBuia AjIst CUIIBI TOKA IIPH MApaJIEIbHOM COSIMHEHUH PE3UCTOPOB.

10. Ompenenenue paboThI MEKTPUUECKOr0 TOKA, HAYIIETO Yepe3 Pe3UCTOP.

11. Omnpenenenne MOLHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKA, MIYILETO Yepe3 JIaMIIOUKY, OT HalpsKEHUs Ha Hell.

13. Ompenenenne KII/] narpesaterns.

14. HccnenoBaHue MarHUTHOI'O B3aUMOJICHCTBUS OCTOSHHBIX MarHUTOB.

15. M3ydeHue MarHUTHOTO TOJIS IOCTOSTHHBIX MAIrHUTOB MIPU UX 00BETMHEHUN U Pa3AeiICHHN.

16. HccnenoBanue neicTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITel, JEMOHCTPHPYIOIINE 3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS KaTyIIKM C TOKOM M MarHuTa OT CHJBI TOKa W
HaIpaBJICHUs TOKA B KaTyIIKe.

18. U3ydenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KoncrpyupoBanue u u3yuyeHue paboThl 3JIEKTPOABUTaTENs.

20. Msmepenne KIIJI amekTpoaBuraTebHOW yCTaHOBKH.

21. OmpITHl O MCCIEIOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW MHIYKLMHU: HUCCIIEOBAaHME M3MEHEHUI 3HAUYE€HUS W HalpaBJeHUs
WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannyeckoe nBwkeHue. MarepuanbHasg Touka. Cucrema orcdé€ra. OTHOCUTENBHOCTh MEXAaHHMYECKOIO JBHKEHUS. PaBHOMepHOe
npsiMoJuHeiiHoe nBuxkeHue. HepaBHoMmepHoe mnpsMonnHelHoe naBwkeHue. CpenHssi U MTHOBEHHash CKOPOCTh Tejla INPU HEPaBHOMEPHOM
JBUKECHHM.

VYckopenue. PaBHoyckopeHHOE NpsMonHelHoe BrkeHne. CBoOoaHoe nmageHue. OnbITol [anues.

PaBHOMepHOE nBUkKEHHE MO OKpyx)HOCTH. Ilepuon u wacrora oOpamnenus. JluHelHas u yrioBas ckopocTH. LleHTpocTpemutensHoe
YCKOpEHHUE.

Ilepssriit 3akoH Herorona. Bropon 3akon Herorona. Tperuit 3akon Herorona. [IpyHun cyneprno3unyuu Cuil.

Cwita ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHuila TPEHHSI CKOJIBKEHHUSI, CHIIa TPEHUS MIOKOsI, IPYTUe BUJIbI TPEHUS.



Cwia TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpeHHe CcBOOOmHOTO maneHus. J[Bmwkenue muaner Bokpyr Comnma. Ilepsas
KocMu4ecKasi CkopocTb. HeBecomMocTh U neperpys3ku.

PaBHOBecue MarepuanbHOM TOouku. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHON OChIO BpaleHus. MoMeHT
cuibl. LleHTp TsKecTH.

Nmnynsc Tena. U3menenue umiynbca. IMmynbce cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTUBHOE IBUIKEHHUE.

Mexanunueckasi padbora u MOIHOCTh. PaboTa cun TsbkectH, ynpyrocty, TpeHus. CBsi3b sHepruu U padotsl. [loTeHnnanbHas sHeprus Tena,
MIOAHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHmanbHas sHeprus cxxaroil npyxxunbl. Kunertnueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUN.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

Hemoncmpayuu.
1. HaOnroneHne MexaHMYECKOIO ABM)KEHUS T€la OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
2. CpaBHeHHe IMyTel U TPACKTOPUIl IBUKEHUSI OJTHOTO U TOTO K€ Tella OTHOCUTEIHLHO Pa3HbIX Tell OTCUETA.
3. H3mepeHue CKOPOCTH M YCKOPEHHSI MIPSIMOIMHEHHOTO IBUKCHHUS.
4. UHccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBHXKEHUS.
5. HaOmronenue 1BUKEHUS Tela IO OKPYKHOCTH.
6. HabmoneHue MexaHUYECKUX SBIICHUH, MPOUCXOIANINX B cucTeMe oTcuéra « Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM
JBIKEHUU OTHOCHUTENILHO KaOuHeTa (PU3UKH.
7. 3aBHCHMOCTH YCKOPEHHs Teja OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. Halmonenne paBeHCTBA CHII TP B3aUMOICHCTBHH Tell.
9. H3meHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHUH.
10. Tlepenaua mmIrysibca MpH B3aUMOACHCTBUU TEI.
11. TIpeobOpa3oBaHus YHEPTUU NPHU B3aUMOAECHCTBUH TEJI.
12. CoxpaHeHHe UMITyJIbCa IPH HEYTIPYTOM B3aUMOJICHCTBUH.
13. CoxpaHeHue UMITyJIbca NMPH a0COTIOTHO YIPYTOM B3aUMO/IEHCTBHH.
14. HaOnroneHue peakTUBHOTO JIBUYKEHUSI.
15. CoxpaHeHne MEXaHMUYECKOW IHEPTUU MPU CBOOOIHOM MaJCHUU.
16. CoxpaHeHHE MEXaHMUYECKOW YHEPTUH MPH IBUKEHUH TEJa MO IEHCTBHEM TPy KUHBIL.
Jlabopamopuwie pabomsl u onvimot.
1. KonctpyupoBaHue TpakTa Jjisl pa3roHa U JaJIbHEHIIIEr0 paBHOMEPHOTO JIBUKEHUS IIapUKa I TEJIEKKHU.
2. Ormpenenenue cpeiHEl CKOPOCTH CKOJIbXKEHUsI OpYCKa WK JABMXKEHHS [IApHKa 110 HAKIIOHHOM TIOCKOCTH.
3. Ompenenenne yCKOpeHUs Tela MPU PABHOYCKOPEHHOM JIBIDKEHHH IO HAKIIOHHOH IJIOCKOCTH.
4. VccnenoBaHue 3aBUCMOCTH ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBIXKEHUM 0€3 HauaJIbHON CKOPOCTH.
5. IIpoBepka rumoTesbl: €Ciiy MPU PAaBHOYCKOPEHHOM JIBU)KEHUH 0€3 HauaJbHOW CKOPOCTHU MYyTH OTHOCATCA KaK psiJ HEUETHBIX

YUCCJl, TO COOTBCTCTBYIOIIHUEC ITPOMEIKYTKHU BPEMCHU OJMHAKOBEI.



HccnenoBanue 3aBUCUMOCTH CHITBI TPSHHUST CKOJIBKEHUS OT CHITBI HOPMAJILHOTO JTaBJICHHS.

Onpenenenne KodhHUIIMEHTA TPEHUS CKOJBKCHHSL.

OmnpeneneHne )XECTKOCTU TPYIKHHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHUU TeJia IO TOPU3OHTALHOUN MMOBEPXHOCTH.
OmnpeneneHne pabOThI CUITbI YIIPYTOCTH MPH TOABEME TPy3a ¢ UCIOIb30BAHUEM HETTOIBU)KHOTO M TIOJABHIKHOTO OJIOKOB.
W3yueHue 3aKoHA COXPAHCHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

KonebarenbHoe aprxeHne. OCHOBHbIE XAapaKTEPUCTHKHM KOJICOAHWI: MEpUOJ, 4acToTa, aMIUIMTyna. MareMaTHuecKuil U NpyKUHHBIA
MasTHUKHU. [IpeBparenne sHepruu npu KoyiedaTeIbHOM JIBUKEHUH.

3aryxatomue kojeOanus. BoiHyxeHHble koneOanus. Pezonanc. Mexanuueckue BosHbl. CBOicTBa MexaHW4ecKUX BOJIH. [IpononbHble U
IIOIIEPEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHuss. MeXaHW4eCKHUe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHppa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.
1. Habmronenue xonebanuil Ten moJ AEUCTBUEM CHIIbI TSKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue konebanuii Tpy3a Ha HUTH U Ha MIPYKHUHE.
3. HaOGmoneHue BbIHYXICHHBIX KOJI€OaHUN M pe30HaHCA.
4. PacnpocTpaHeHne NpoAoIbHBIX U TONEPEYHBIX BOJIH (HA MOJIENIHN).
5. HalGmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHH pe30HaHC.
Jlabopamopuwie pabomsl u onvimot.
1. Omnpenenenue 4acTOTHI U NEpHOJIA KOJIEOaHUH MaTeMaTHUYECKOIO MasiTHUKA.
2. OrmpeneneHue yacTOTHI U NEpUo/ia KoJeOaHUH Py KMHHOTO MasiTHUKA.
3. HccnemoBanne 3aBUCHMOCTH MEpH0/ia KOJIEOaHHUI MOIBEIIEHHOTO K HUTH TPy3a OT JUTHHBI HUTH.
4. VccaenoBaHue 3aBUCUMOCTH MEpUOJIa KOJIeOaHUM MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHOJa KojeOaHU! Ipy3a, MOJABEIIEHHOTO K HUTH, OT MacChl rpy3a.
6. OmnbITbl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb MepHoja KOJeOaHWH MPYKUHHOTO MAasTHHKA OT MAacChl Ipy3a U KECTKOCTH
TPy KHHBI.
7. H3mepeHHe yCKOpEHUs: CBOOOHOTO MaICHHS.

Paszpgen 10. DineKTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE ToJ€. OJEKTPOMArHUTHBbIE BOJIHBL. (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. Illkanma SI€KTPOMAarHUTHBIX BOJIH.
HUcnonp3oBanne SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOI CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.
1. CapoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BonHOBbIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onvimot.
1. V3ydeHue CBOWCTB ANEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIILHOTO Tee(oHa.
Pa3znea 11. CBeToBLIe IBJICHNUS.
JlyueBas monenb cBera. Mcrounuku cBeta. lIpsiMmonubeitHoe pacnpoctpanenue cBera. 3armeHus ConHua u Jlynel. OTpakeHue cera.
ITnockoe 3epkano. 3akOH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3aKoH MpesnomiieHUus cBera. [lonHoe BHyTpeHHee OTpakeHHe cBeTa. lcmonp30BaHHE MOJHOTO BHYTPEHHETO
OTpa)XKEHUS B ONTHYECKUX CBETOBO/IAX.
Jlunza. Xox mnyueit B nuH3e. Onrtuyeckas cuctema (oToamnmapara, MHKPOCKONA W TeJecKoma. [Ja3 Kak ONTHYecKas CUcTeMa.
brnu3opyKocTh U 1anbHO30PKOCTb.
Pasnosxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CriojkeHne CIeKTpalbHBIX 1[BETOB. Jlucnepcus cBeTa.
Hemoncmpayuu.
[TpsimonuHEetHOE pacpoCcTpaHeHHE CBETA.
OTtpaxkeHue cBera.
[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/IL.
Xox jtydeit B coOuparoliei JTruH3e.
Xop Jy4ell B paccenBarole JIMH3E.
[Tosryuyenue n300pakxeHUi ¢ TOMOILBIO JIUH3.
[Tpunumn neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTA.
Mopens rnasa.
PaznoxeHnue 6e10ro ceera B CIIEKTP.
12. TlomyueHue 6ETOTO CBETA MPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomsl u onvimot.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)K€HHUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
W3ydeHnne xapakTepuCcTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBaHue 3aBUCMMOCTH YTJIa MIPEIOMIIEHHUSI CBETOBOI'O JIy4a OT yIJia aJeHHs Ha TPAHULE «BO3YX—CTEKIIO».
[Tony4yeHnue n300paXkeHUi C MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
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7. OnbIThI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIEC (PUIIBTPHI.

Pa3znea 12. KBaHTOBLIC SIBJICHHUS.

Onwitel Pesepdopna u mnanerapuas mojnenb atoma. Mogenbs atoma bopa. Mcnmyckanwe W mornomnieHue cBeTta aroMoM. KBaHTHI.
JInHelyaTele CIIEKTPBI.

PagnoaktuBHocTs. Anbda, Oeta- M ramma-usznydeHus. CTpoeHue aToMHOro sijapa. HykinoHHas mojenb atoMHOro sapa. M3oTomsl.
PannoaxkTtuBHble npeBpamienus. [lepros noaypacnaia aTOMHBIX sS€Ep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsSJAOBOrO U MAacCOBOTO YMCEN. DHEprus CBs3W aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU.
Peakuuu cuntesa u nenenus suep. Mcroununku snepruu ColtHLa U 3BE3 1.

Snepnas snepretuka. JleiicTBUS pagloaKTUBHBIX U3JIyY€HUN HA JKUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. ChexkTpsl U3My4eHUs U MOTJIOMICHUSI.
2. CHexTpsl pa3IMYHbIX Ta30B.
3. CnekTtp Bojopoaa.
4. Habnronenue TpekoB B kamepe BunbcoHa.
5. Pabora cuéTtunka HOHU3UPYIOMINX U3TYUEHUI.
6. Perucrpaums nzmydeHus IPUPOAHBIX MHHEPAJIOB U TPOITYKTOB.
Jlabopamopuwvie padbomot u onvimol.
1. HaOntoneHue CIUIOMIHBIX U TUHEHUATBIX CIEKTPOB U3IyUYEHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY IyTH (110 (hoTOorpadusim).
3. H3mepeHwne paanoakTUBHOTO (OHA.

IToBTOpHTENIBLHO-00001IIAIOIINIT MOLYTb.

[ToBTOpUTENEHO-0000IIAOIIMI  MOIYJIb TPEIHA3HAYECH IJIsi CHUCTEMaTH3allid W OO0OOIICHHS MPEIMETHOTO COJEPKaHUs W OIbITa
NesTeIbHOCTH, TPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY IO
¢u3uke 115 00yyaroumxcs, BBIOpaBIIUX 3TOT YUEOHBIN MpeaMeT.

[Ipy u3yyeHHH NTAHHOTO MOJIYJS pEaTU3yITCS M CUCTEMATH3UPYIOTCS BHJbI JAEATENbHOCTH, HA OCHOBE KOTOPBIX OOECIedMBaeTCs
JOCTUKEHHE MPEIMETHBIX W METalpeIMETHBIX IJIaHUPYEMBIX pPe3yJbTaTOB OOydeHHus, (OpMHUpPYETCsl €CTEeCTBEHHOHAyuyHas I'PaMOTHOCTD:
OCBOCHHE HAYYHBIX METOJIOB HCCIICZIOBAHUS SIBICHUI MPUPOJAbI U TEXHUKH, OBIAJICHUE YMEHUSIMHU OOBSICHATH (PU3MUYECKHE SBICHUS, TPUMEHSISA
MOJIy4YE€HHbIE 3HaHMSI, pelliaTh 3aJa4d, B TOM YHCJIE KAUYeCTBEHHbIE U AKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMAIBHO EATENIFHOCTHBINA XapakTep JaHHOTO pasjenia peaqu3yercs 3a cYéT TOro, 4Tro oOydaronivecs BBIOTHSIOT 3a/laHus, B
KOTOPBIX UM MpeIlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHMM Pacro3HaBaTh M HAYYHO OOBACHATH (PM3MYECKHE SBICHUS B OKpPY’KaIOLIeW MpUpOAE M MOBCETHEBHOMN
KHU3HU;



WCIIOJIH30BaTh HAYYHBIE METOJbI UCCIEAOBAHUS (PU3MUECKUX SBICHUM, B TOM YHCIIC JJIs IPOBEPKHU THUIIOTE3 U MOTYUYCHUS TEOPETUUECKHUX
BEIBOJIOB;
OOBSCHATH HayYHBIE OCHOBBI HanOOJee BaKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH, HAPUMEP, MPAKTUYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

W3ydyenne (Qu3MKH HA YPOBHE OCHOBHOTO OOIIEr0 OOpa3OBaHMS HAMPABICHO HA JOCTH)KCHHE IJMYHOCTHBIX, METAMPEAMETHBIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbraTe m3ydenusi (U3MKU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHuUsi y oOydaromierocst OyayT C(OpPMHUPOBAHBI CIIEIYIOIIHE
JUYHOCTHBIE PE3YJIbTaThl B HaCTH:

e 1) maTpMoOTN4eCKOro BOCIIUTAHUS:

® [POSBICHHE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (PU3NUYECKON HAYKU;

® [ICHHOCTHOE OTHOIICHHE K JOCTUKEHHUSIM POCCUMCKHUX yUEHBIX-(U3HUKOB;

e 2) rpa:kIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

® TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTUICCKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKH;

® 0CO3HaHUE BAXKHOCTH MOPAIBHO-3TUYECKUX MTPUHIIUIIOB B AEITEILHOCTH YUEHOTO;

e 3)3CTeTH4YeCKOr0 BOCIIUTAHUSA:

® BOCIPHUATHE ICTETUYECKUX KayecTB (PU3NYECKON HAYKU: €€ TApMOHUYHOTO IOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 TO3HAHHUA:

® OCO3HaHWE IEHHOCTH (UBMYECKON HAyKH KaK MOIIMHOTO HMHCTPYMEHTa ITO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH,
BAOKHEHUILEH COCTABJIAIOLIEN KYIbTYPBI;

® pa3BUTHE HAy4HOH F0003HATENLHOCTH, HHTEPECca K UCCIIE0BATENHCKOM 1eATeIbHOCTH;

e 5) ¢popmMupoBaHus KyJbTYPbl 310POBbSl U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

e OCO3HaHHUE ILIEHHOCTH 0e30MacHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTU MpPaBHI 0€30MacHOro
MOBEJICHUS HA TPAHCIIOPTE, HA I0POTraX, C ANEKTPUIECKUM U TEIJIOBBIM 000PYI0BAHUEM B JJOMAIITHUX YCIOBUSX;

e c(hopMUPOBAHHOCTH HaBbIKA peIIeKCUU, TPU3HAHKE CBOETO MTpaBa Ha OMIMUOKY U TAKOTO K€ MpaBa y IPyroro 4esioBeKa;

e 06) TPY10BOr0 BOCIIUTAHUSA:

® AaKTHUBHOE y4YacTHE B pEUICHUHM TMPaKTUYeCKUX 3amady (B paMKax CeMbH, O0pa30BaTeIbHOW OpraHW3allud, Topoja, Kpas)
TEXHOJIOTHYECKOM U COIMATbHON HAMPABICHHOCTH, TPEOYIONUX B TOM YUCIEe U PU3NUECKUX 3HAHUI;

® UHTEpEC K MPAKTUYECKOMY U3YUCHHUIO TPO(PECCHH, CBA3AHHBIX C (U3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCTIMTAHMSI:

® OpHUEHTAIMS Ha TPUMEHEHUE (PU3NIECKUX 3HAHUM JJIs1 PEIICHUS 33/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, TUNTAHUPOBAHMS TTOCTYITKOB
Y OLICHKU WX BO3MOXHBIX MTOCIIEICTBUM JIJIS1 OKPYKAIOILEH CPEIbL;

e 0CO3HaHUE II00aTBHOTO XapaKkTepa IKOJIOTHUECKUX MPOOIeM U MyTeH UX pelieHHs,;



e 8) aganTanuu K M3MEHSIOIIUMCSH YCJIOBUSM COUMAJIBLHON M MPUPOIHOM CPeabl:

® OTPeOHOCTh BO B3aMMOJACHUCTBHH IPH BBINOJIHEHUH HCCIEOBAHUN M IMPOEKTOB (PU3MUYECKOW HANpaBIEHHOCTH, OTKPBITOCTb
OIBITY Y 3HAHUSM JPYTHX;

® T[IOBBIIICHHUE YPOBHS CBOCH KOMIIETCHTHOCTH Y€PE3 MPAKTHUYECKYIO AEATEIbHOCTD;

e 1OTpeOHOCTh B (HOPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4uclie (OpMyIUpOBaTh UIEH, OHATHS, TUIIOTE3bI O (PU3UUECKUX 00BEKTaX
U SABJICHUSAX;

® (OCO3HaHHC I[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (bI/I3I/IKI/I,
¢ [IIAaHUPOBAHHEC CBOCTO PA3BUTH B HpI/IO6p€TCHI/II/I HOBBIX (l)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® CTpPEMJICHHE aHAIN3UPOBATh U BBIABIATH B3aMMOCBA3M IPUPOABI, OOIIECTBA W SKOHOMHUKH, B TOM YHCIE C MCIOJb30BaHHEM
(du3nyeCKUX 3HAHMIA;

® OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSHHUS HA OKPY>KAIOILYIO CPEY, BOZMOXKHBIX IN100AIbHBIX OCIIEICTBUM.
METANPEJMETHBIE PE3YJIbTATHI

B pesynpraTe oCBOEHMS MPOTrpaMMbl 10 (U3MKE HA yPOBHE OCHOBHOIrO 00IIero oopa3zoBaHus y oOyuaromerocs OyayT cOpMUPOBAHBI
MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOYAOLIME I03HABATE/IbHbIE YHUBEpCAJIbHbIE Yy4deOHbIe NEHCTBHUS, KOMMYHHMKATHUBHBIE YHHBEpCAJIbHBIE
y4eOHbIe eCTBUS, PETryIATUBHBIC YHUBEPCAIbHbIC yUeOHbIC IeHCTBUSI.

ITo3HaBaTebHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble JJornueckue 1eMCTBHA:
®  BBIBJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
®  YCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS [l 00OOIIEHUS U CPABHEHUS;

e  BBISBIATH 3aKOHOMEPHOCTHM W TMPOTUBOPEUHs B paccMaTpUBaeMblX (akTaxX, JAHHBIX U HAOMIOJEHHSIX, OTHOCSIIUXCS K
(1)H3H‘{€CKI/IM SIBJICHUSAM,

L] BBISIBJISATH HpI/I‘-II/IHHO-CJ'Ie)ICTBeHHBIe CBA3HU l'IpI/I I/ISy‘IeHI/II/I (1)I/ISI/IV-I€CKI/IX SIBJ'IeHI/Iﬁ nu HpOHeCCOB, acjaTb BBIBOABI C
HCIOJIb30BaHUEM JICTyKTUBHBIX U HHIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (DU3HUECKUX BEIUYMH;

®  CaMOCTOSITENILHO BBIOMPATH CIIOCOO perieHus ydeOHoM (hu3nueckoit 3a1aun (cpaBHEHUE HECKOJIBKUX BApUAHTOB PEIICHUS,
BBIOOp HanOoJIee MOAXOAAIIETO C YYETOM CAaMOCTOSATEILHO BBIICICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarejibckue JecTBUS.
®  HCNOJIb30BAaTh BONPOCHI KAK MCCIEA0BATENBLCKUI MHCTPYMEHT NTO3HAHUS,



®  TPOBOJUTH IO CAMOCTOSITEIBLHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (U3UUYECKUN SKCIEPUMEHT, HEOOJbIIOE
uccienoBaHue (PU3NIECKOro SBICHUS;

®  OICHUBATh Ha MIPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIHUIO, MOIYUYEHHYIO B X0/ UCCIIEAOBAaHUS WIH SKCIIEPUMEHTA;

e  caMOCTOSITENIbHO (popmynupoBaTh 0000IIEHHMS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOIO HAONIOACHUS, OIBITA,
UCCIIEIOBAHMUS;

e  [IPOTrHO3MPOBATH BO3MOXKHOE JajbHElIIee pa3BuTue (PU3MUECKUX MPOIECCOB, a TAaK)KE BBIIBUIaTh MPEAINOJIOKEHUS 00 MX
Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ unopmanmeii:

®  [IPUMEHATH Pa3IUYHbIC METObl, MHCTPYMEHTHI M 3aIpOChl MPH MOUCKE W 0TOOpe MHGOpMAallMK WIM JAaHHBIX C YYETOM
MIPEITIOKEHHOM yaeOHOU (PU3HUYECKOH 3a/1a4;

®  AHANM3UPOBATh, CHCTEMATH3HPOBATH U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IMIHBIX BUAOB U (POPM IPEICTABICHHUS;

®  CaMOCTOSITENFHO BBIOMPATh ONTHUMAIBHYIO ()OpMY IpeICcCTaBICHHs HMH(MOPMAIMN M HUTIOCTPHPOBATH pEIIacMble 3a/1a4H
HECJIOKHBIMU CXEMaMHU, IMarpaMMaMu, HHOU TpaduKoi U X KOMOMHALIUAMHU.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbI€ el cTBUA:

e B X0JIe 00CYXJIeHUs Y4eOHOTO MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY
o0cy’k1aeMoi TEMBbI U BbICKA3bIBaTh UJICH, HAIIETICHHBIC HA PEIICHHE 3a/Ia4M U MOAJepKaHue OJIaroxenaTeIbHOCTH OOIECHUS;

®  COMNOCTaBJATH CBOU CYXKICHHS C CYKICHUSIMU IPYTUX YUaCTHUKOB JAHANIOra, OOHAPYKUBATh PA3IMUUE U CXOJCTBO MO3UIINN;

° BBIPpAXKAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,

e  yOJUYHO MPEJCTABIATH PE3YJIbTAThl BHIIOIHEHHOTO (PU3MUYECKOTO OIBITA (IKCIEPUMEHTA, UCCIIE0BaHuUs, IIPOEKTA);

e  [IOHMMATbh U HUCIOJIb30BATh IPEUMYIIECTBA KOMAaHHOW U MHAUBHUIYAIIbHON pabOThI IPU PELICHUH KOHKPETHOM (pU3ndecKoin
poOIeMBI;

®  [PUHUMATH LEJIM COBMECTHOH JeSTENbHOCTH, OpPraHMW30BbIBATH JEHCTBUS MO €€ JOCTHIKEHUIO: PACHpPENeNsiTh POy,
00Cy’KJ1aTh MPOIIECCHI U PE3YJIbTAThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

° BBINIOJIHATE CBOIO 4HaCThb pa6OTI)I, A0CTUTrasA Kad€CTBCHHOI'O pPE3yJjibTaTa MO CBOCMY HAIIPABJICHHUIO WU KOOPAWHHUPYSA CBOU
JEUCTBUS C IPYTHUMH YWICHAMU KOMaH/bI;

®  OLIEHMBATh KAYECTBO CBOET0 BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSAM, CAMOCTOATENBHO CPOPMYINPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBHSL.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranusanus:
®  BBISBIATH NPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIONMUX Ui pelieHus: GU3MUECKUX 3HAHHH;



®  OpPHUEHTUPOBATHCS B PA3NUYHBIX MOIXOAAX MPUHITHS PEUICHHUA (MHANBUAYATbHOE, TPUHATHE PEIICHUS B TPYIIE, TPUHSITHE
perieHui Tpymnmnom);

®  CaMOCTOSITEIIFHO COCTABJIATH QITOPUTM pEHICHUS (PU3UYSCKOW 3aJaud WU IJIaHA UCCIEIOBAHHS C yYETOM HMEIOILIMXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MPE/IIaraeéMble BAPUAHTHI PEIICHUN;

e  Jenath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIEKT:

e  JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH W NpeJIaraTh IiaH e€ N3MCHCHHSI,

®  OOBSCHATH MPUYUHBI JOCTHKEHUS (HEJOCTHKCHHSI) PE3yJIbTATOB JIEATEIBHOCTH, JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

®  BHOCUTH KOPPEKTHBHI B JEATCIHHOCTh (B TOM YHUCIIC B XOJ BBINOJHEHUs (PU3MYECKOTO WCCIEIOBAHUS WM MPOEKTA) Ha
OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBIIMXCS CUTYallui, YCTAHOBICHHBIX OIMIMOOK, BOSHUKIINX TPYTHOCTEH;

®  OLICHUBATh COOTBETCTBHUE PE3yJIbTATA IIEJIU U YCIOBHSIM;

®  CTaBUTh ceOs HA MECTO JIPYTrOro YeIOBEKa B XOJE CIIOpa WM AUCKYCCHH Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPCHHS
1 JIOTHKY JPyTOTO;

e  [pHU3HABaTh CBOE MPaBO Ha OIMMOKY MPH PEIieHUH (HU3MUSCKUX 33/1a4 WIH B YTBEPKIACHHUIX HA HAYYHBIC TEMbI U TAKOE Ke
MPaBo JIPyroro.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y oOyudenust B 7 kJiacce IpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)xaTb C()OPMUPOBAHHOCTH y OOYYArOIIHUXCS
YMEHHMN:

®  JCNOJIb30BaTh MOHATUSA: (PU3MUECKUE U XUMHUYECKUE SIBIICHHs, HaOIIOJE€HUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, €JUHUIIBI
(Gu3NYeCKUX BEIIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPAOE, )KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE IBUKECHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSMOJIUHENHOE), TPaeKTOpus, paBHOAEHCTBYOmas cuia, aedopmanus (ymnpyras, mjiacTudeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

e  pasznuuaTh sABICHUA (OUPQY3Hs, TEIUIOBOE [BMUKEHHE 4YacTUI] BEIIECTBA, PABHOMEPHOE [BU)KEHUE, HEPAaBHOMEPHOE
JBUKEHME, MHEPLUS, B3aUMOAECHCTBHE TEJl, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OChbIO BpalllEHHUs, Nlepeiada AaBJICHUs TBEPABIMU
TeJaMU, JKUIKOCTSAMHU M razaMu, aTMoc()epHOE JaBJEHHUE, IUIaBaHWE TeJl, NPEBPALCHUs MEXAHWYECKOM PHEPruu) 10 OMUCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

®  pacrHo3HaBaTh NMPOSBICHHE U3YUEHHBIX (PU3NYECKHX SIBICHUH B OKpY’)KaIOLIEeM MHUpE, B TOM 4Hcie (U3HUECKUE SIBICHUS B
MPUPOJE: TPUMEPHI JIBHKEHUS C PA3IUYHBIMU CKOPOCTSIMH B >KMBOW M HEXHBOW NpUpOJE, NEHCTBHE CWIIBI TPEHHUS B IPUPOJE U
TEXHHUKE, BIMSHUE aTMOC(HEPHOTO JaBJIEHUS Ha JKUBOM OpraHu3M, IIaBaHME PbIO, pplyard B Tele 4YeJIOBEKa, MPU 3TOM IEepEBOIUTH
MPAKTUYECKYIO 3a/1a4y B yUeOHYI0, BBIIETISAThH CYLIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHMUIA;



®  OINUCHIBaTh HM3yYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBICHUS, UCHONb3Yyd (PHU3MUECKUE BEIWYMHBI (Macca, 00BEM,
IUIOTHOCTH BEILECTBA, BPEMsI, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TE€la, CHJIa TPEHUs, JaBICHHUE
(TBEpmOTO Tena, )KUIKOCTH, ra3a), BHITAJKUBAIOIIAS CHIIA, MEXaHU4YecKast paboTa, MOLTHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI, K03 uumeHt
MIOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETHYECKas W MOTEHIHalbHAsl 3HEPrus), MPU ONMCAHUU NPABUWIBHO TPAKTOBATh (DU3MUYECKUN
CMBICII UCHOJBb3yEMbIX BEIMYUH, UX OOO3HAYCHHS WU CAMHULBI (PU3MUECKUX BEIHYWH, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKyI0 BEIMUUHY C APYTUMU BEIMYUHAMU, CTPOUTH IPa(UKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH;

®  XapaKkTepH30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBJICHHS M MPOLECCH, UCIONb3Ys IMpaBHUiIa CIOKEHHsI CHUJ (BIOJIb OIHOM
npsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMena, MpaBUJIO PaBHOBECHS pbluara (0JI0Ka), «30J10TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUs MEXAHWYECKOW HSHEepruu, IpHU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €0 MaTEeMAaTHYECKOe
BBIPAKCHHUE;

e  OOBSICHATH (U3MYECKHE SBICHHS, TPOLECCHl W CBOMCTBA TeJlN, B TOM 4YHCIE W B KOHTEKCTE CHTyalui
MIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIICJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX I11aroB C
oropoii Ha 1-2 U3y4yeHHbIX CBOMCTBA (PU3MUECKUX ABICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e  pemarh pacuéTHbIC 3a7auu B 1—2 NEHCTBUS, MCIIONB3YS 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIIME (PU3UYECKHE BEMYMHBL Ha
OCHOBE aHAJIM3a YCIOBHS 3aJaud 3allUCHIBATh KPAaTKOE YCIOBHE, MOJCTABIATH (PU3MUYECKHE BEIMYMHBI B (HOPMYJIBI U TPOBOAMTH
pacuéTbl, HAXOJUTH CIPAaBOYHbBIC JAaHHBIE, HEOOXOANUMBIE JUIsl PELICHUs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD MOJIyY€HHON (hU3HYecKOn
BEJIMYMHBI;

®  pacrno3HaBaTh NHPOOJEMBI, KOTOPbIE MOXKHO PEUIMTh HpU MOMOLIM (PU3MUECKUX METOJIOB, B OMNHCAHMU MHCCIIEIOBAHUS
BBIJICJIATH MPOBEPSIEMOE MPEANoI0kKeHne (TUIOTe3y), pa3inyaTb U MHTEPIPETUPOBATh MOJTYUYEHHBIH pe3ysbTaT, HAXOJUTh OIIMOKU B
XO/I€ OIBITA, JAeNaTh BBIBOJBI IO €r0 pe3yJibTaTaMm;

®  [IPOBOJUTH ONBITHI MO HAOJIOEHUIO (PU3HUECKUX SBICHUM MU (QU3NYECKUX CBOWCTB TeN: (POPMYIUPOBATH IPOBEpSEMbIE
MPENOI0KEHNs, COOUPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMsI, 3aIIUCHIBAThH XOJ1 OIBITAa U (POPMYINPOBATH BHIBOJIBL;

®  BBINOJHATH NMPSMbIE U3MEPEHUs PACCTOSHUS, BPEMEHM, MacChl Tesa, 00bEéMa, CUIIBI MU TEMIIepaTypbl ¢ UCIOJIb30BAHUEM
aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB, 3aNMCHIBATh TOKa3aHUs IPUOOPOB C YUETOM 33/1aHHOM a0COIFOTHOMN MOTPENTHOCTH U3MEPEHU;

®  [IPOBOJUTH HUCCIIEOBAHHE 3aBUCUMOCTH OJHOMN (PU3NUECKON BEJIMYUHBI OT JPYrod C MCHOJIB30BAaHUEM IMPSAMBIX U3MEPEHUN
(3aBUCHUMOCTH IIYTH PaBHOMEPHO JIBWXKYLIETOCs Tejla OT BPEMEHH JIBUKEHHUS Tella, CUIIbI TPEHHs CKOJIbXKEHHs OT Beca Teja, KauecTBa
00pabOTKN MOBEPXHOCTEW TeNl M HE3aBUCHUMOCTH CWJIbI TPEHHS OT IUIOIIATU CONPHUKOCHOBEHUS TEN, CHIIbI YHPYTOCTH OT YJJIMHEHUS
NPY>KUHBI, BBITAIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeNl0, YCIOBUI IJaBaHUs Tell, YCIOBUN paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUM Y4E€OHOT0 MCCIIeI0BaHUs, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIEAYs MIPEUI0KEHHOMY IIaHy, (GUKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIMYMH B BHJIE MPEAJIOKEHHBIX TaONMIl W TpaHKoOB, JeNaTh BBIBOJABI IO
pe3ysbTaTaM MCCIIEA0BAHMUS;



®  TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEJMYMH (IJIOTHOCThH BELIECTBA KUIKOCTU M TBEPJAOTO Tela, CHJIa TPEHHS
CKOJIb)KEHUS, JTaBI€HUE BO3[yXa, BBITAJIKUBAIOIIAs CUJIA, JEHCTBYIOIAs HAa MOTPYKEHHOE B JKUIKOCTh TEJIO, KOAPPUIHUEHT M0JIE3HOTO
JeWCTBUSL IPOCTBIX MEXAaHU3MOB), CIIEAYS MPEATIOKEHHON MHCTPYKLMU: MPU BBHITOJHEHUHA W3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIIATH 3HAYEHUE MCKOMOM BEIIMUYMHBL;

e  co0OmroJaTh paBUiIa TEXHUKH O€30IIaCHOCTH IIpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

®  yKa3blBaTh IPUHLMUIbBI JCHCTBUS MPUOOPOB U TEXHUUYECKHX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS
cocy/Jibl, 0apoMeTp, pblyar, MOABHKHBIN 1 HEIOJBY)KHBIN 0JIOK, HAKJIOHHAs! IIJIOCKOCTb;

®  XapaKTEepH30BATh PUHLMUIIBI JEHCTBUSA N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢ ONOPOM Ha MX OMMUCAHUs (B TOM
qycie: MOAIIMIIHUKY, YCTPOICTBO BOJONPOBOAA, TMAPABIMYECKHIl IpEecc, MAaHOMETP, BBICOTOMEp, MOPLUIHEBOM HACOC, apeoMeTp),
UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SABJICHUNA U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

®  [PUBOAUTH HpPUMEpPHl (HAXOOUTh MHPOPMALUIO O MPUMEpax) NPaKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B
MOBCEHEBHON KHM3HM JUIsI 00ecriedeHrs 0€30MacHOCTH NP OOpaIleHUu: C MPUOOpPaMU U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPaHECHUS
3JI0pOBbsSI U COOJIIOJICHUSI HOPM KOJIOI'MYECKOI0 MIOBEACHUS B OKpY Katolllel cpejie;

®  OCYLIECTBIATh OTOOP MCTOYHUKOB MH(pOpMauuu B VHTepHETe B COOTBETCTBMU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMEIOIINXCS 3HAHUW U TIYTEM CPaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIJICIATH HHPOPMALIUIO, KOTOPAs SBISIETCS IPOTHBOPEUNBOM
WA MOKET OBITh HEJOCTOBEPHOM;

®  JCNOJIb30BaTh IIPU BBIIOJHEHUHM YYEOHBIX 3aJaHUA HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (HU3HMUECKOro CoJepiKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BIaAeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHGOpMAIUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e  co3JaBaTb COOCTBEHHbIE KpaTKHME IHCbMEHHbIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpPMaLUU
(U3MYECKOro COAEepKAHUA, B TOM YUCIIE ITyOIMYHO Jes1aTh KPAaTKUE COOOLIEHHsS O pe3yibTaTaxX MPOEKTOB MM yUEOHBIX UCCIEI0BaHUM,
IIPU ATOM IPAMOTHO UCIIOIB30BATh U3yUEHHbII MOHATUIHHBIN annapart Kypca (pU3MKH, COTPOBOXKIATh BBICTYIJICHHE IIPE3eHTallUEeH;

® TpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M MCCIEIOBAHUN pacmlpeneisTh OO0S3aHHOCTH B TpyIIe B COOTBETCTBHU C
MIOCTaBJIEHHBIMU 3a/1a4aMH, CJIE€IUTh 32 BBIIOJHEHUEM IUIaHA JEHCTBHM, aJleKBaTHO OLIEHMBATh COOCTBEHHBIM BKJAaJA B JESITEIbHOCTD
IpyNIbl, BEICTpauBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsS MHEHUE OKPYIKAIOLIUX.

K koHiy oOyuenus B 8 kJiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTb C()OPMUPOBAHHOCTH Yy OO0YYaroIUXCs
YMEHHM:

®  JCNOJIB30BaTh IOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE IBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHUS
BEIIECTBA, KPUCTAIIMUECKUE U aMOp(HBbIE Tella, HACBIIIIEHHBI U HEHACHIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOM ABUTaTENb, YJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsij, JIEKTPUUECKOE 0JIe, TPOBOAHUKHU U JTUAIEKTPUKHU, TOCTOSHHBIH
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e  pa3iaMyaTh SBJIECHUSA (TEIUIOBOE PacIIMPEHHE U CXKaTHe, TEIJIoNepeiaya, TEIUIOBOE PABHOBECHE, CMAaYMBaHUE, KallUJUIIPHBIE
SBJICHUsI, WCHApEHHE, KOHJACHCAIVs, IJIaBJIEHHE, KpUCTauIM3auus (OTBEpACBaHME), KUIIEHHE, Telonepenada (TerionpoBOJHOCTb,



KOHBEKIIMSI, W3JIyYCHHE), DJEKTPU3alUsl TeJ, B3aUMOJCHCTBHE 3apsiioB, ACHCTBHS SJIEKTPHUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHeE,
B3alMO/JICIICTBME MAarHUTOB, JIEHCTBUE MArHUTHOIO IOJS HA IPOBOAHMK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKLHSA) IO ONUCAHUIO MX
XapaKTepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;

®  pacro3HaBaTh MPOSBIICHUE MU3YyUYEHHBIX (PU3UUYECKUX SIBICHUN B OKpY)KAlOIIeM MUpPE, B TOM yHcie (HU3HuecKue sSBICHUS B
IIPUPO/IE: TIOBEPXHOCTHOE HATSYKEHUE U KANWUISPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBl B Mpupoje, uzinydeHue CosHla, 3amep3aHue
BOZ0OEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHL, TyMaHa, UHEs, CHEra, 3JeKTPUUYECKUEe ABIICHUS B aTMOcdepe, FIEKTPUUECTBO JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJ€ 3eMIId, Jpeid MOIIOCOB, POJb MAarHUTHOTO TOJISA JUIS )KU3HU Ha 3emiie, MOJSPHOE CHSHUE, IPU 3TOM
MIEPEBOIUTH MPAKTUYECKYIO 3aj]auy B y4eOHYI0, BBIICNIATH CyIlIeCTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX SIBICHUM;

®  ONHUCHIBaTh H3YYCHHBIC CBOMCTBA Tel M (UIMYECKUE SBICHHS, HUCHONB3Yys (U3MUeCKUe BETUYMHBI (TeMIieparypa,
BHYTPEHHSS 3HEPIUs, KOJIMYECTBO TEIUIOTHI, yJEibHas TEIUIOEMKOCTb BEIIECTBA, yJA€JIbHAs TEIUIOTAa IUIABJICHUS, yJelbHasl TEIIOTa
napooOpa3oBaHus, yAeldbHas TEIJIOTa CrOpaHUsl TOIUIMBA, KO3(PPHUIMEHT MOJE3HOTO NCHCTBHS TEIUIOBOM MAIllMHBI, OTHOCHTEIbHAsS
BJIQXKHOCTh BO3/AYyXa, AIEKTPUYECKUH 3aps], CUJa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTHBIEHHE IPOBOAHMKA, YAEIBHOE
COINPOTHBIICHUE BEIIECTBA, pabOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA), MPU ONUCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUN CMBICT
UCTIOJIB3YEMBIX BEJIWYHH, 0003HAUCHHS M €IUHHIBI (PU3UYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTHUMH BETMYMHAMHU, CTPOUTH IPaQUKu N3yUEHHBIX 3aBUCUMOCTEN (DU3MUYECKHUX BEIUYUH;

®  XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SBICHUS U MPOLECCHl, HCIOJIb3YSd OCHOBHBIE TMOJOXKEHHUS MOJEKYJISPHO-
KHMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA, MPUHIUI CYMNEPIO3UIMH TMoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUA 3apsja,
3akoH OMa 151 yyacTka 1enu, 3akoH Jxoyns—JleHa, 3akoH coXxpaHeHUsI SHEPTUH, TIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA
U 3aIlUCBIBATh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

e  OOBSCHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCJE€ M B KOHTEKCTE CUTyalMid MPaKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BbISBISITh NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX LIAaroB ¢ ONOpoi Ha 1-2 M3yuyeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUH, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemath pacu€THbIC 3a7aud B 2—3 JEHCTBMS, MCIOJB3YS 3aKOHBI U (OPMYIIbI, CBSA3bIBAIOIIUE (PU3NYECKHE BETMUMHBL: Ha
OCHOBE aHaJli3a yCJIOBHUS 3a/la4M 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIISITh HEJOCTATOK AAHHBIX JUISl PEIICHUS 3a/1a4M, BHIOMPATh 3aKOHBI
U (GopMyJbl, HEOOXOUMBIE A €€ pelIeHus, IPOBOJUTh Pacy€Thl M CPAaBHUBATh IOJyY€HHOE 3HaueHUEe (U3NYECKON BEIMUMHBI C
W3BECTHBIMU JIaHHBIMH;

®  pacrno3HaBaTh MPOOJEMBI, KOTOpPHIE MOXHO pEIIUTh MPH TMOMOIIM (PU3NYECKUX METO/A0B, HCIOJB3ys OMNHCAHUE
UCCIIEIOBAHMs, BBIIEIATh IPOBEPSEMOE NPEAINONOKEHUE, OLCHUBATh NPAaBWIBHOCTb IOPSAAKA IPOBEIEHUS MCCIENOBaHUSA, JENaTh
BBIBOJIBI;

®  [IPOBOJUTH ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUH WM (PU3NUECKUX CBOMCTB Ted (KamWUISPHbIE SIBJICHUS,
3aBHCUMOCTh JABICHHS BO3JyXa OT €ro 00bEMa, TeMIIepaTyphl, CKOPOCTHU IMpOIecca OCThIBAHUS U HArPeBaHMA MPH M3JIyUYE€HUH OT IBETa
u3ydaroei (Moraomaroneil) moBepXHOCTH, CKOPOCTh MCIAPEHHs] BOJBI OT TEMIIEPATyphl *KUAKOCTU U IUIOIIAIU €€ MOBEPXHOCTH,
NIEKTPU3ALNS TEJT U B3aUMOJAEHCTBUE DJIEKTPUYECKHUX 3apsiioB, B3aUMOJEHCTBUE MOCTOSIHHBIX MAarHWTOB, BU3yallM3allds MarHUTHBIX



MOJIEH TIOCTOSHHBIX MArHUTOB, ACWCTBHS MarHATHOTO IIOJII HAa IPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA
AJIEKTPOBHUraTelNsl TMOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSEMbIC MPEANONIOKEHUS, cOOUPATh YCTAHOBKY M3 IPEAJIOKESHHOTO
000pyI0BaHUs, OIIMCHIBATh X0 OIbITA U (POPMYIIMPOBATH BBIBOBI;

®  BBIIOJHATH IPSAMBIE M3MEPEHHs TEMIIEPATypbl, OTHOCHUTEIBHOM BIIAXXHOCTU BO3/yXa, CHJBl TOKA, HANPSOKCHUS C
HUCIIOJIBb30BaHUECM aHAJIOT'OBBIX HpI/I60pOB U JaT4YUKOB (I)I/I3I/I‘-IGCKI/IX BCJIMYMH, CPABHUBATH PC3YyJIbTAThI I/I3MepeHI/Iﬁ C y‘IéTOM 3aﬂaHHOfI
a0COJIIOTHON IOIPEIIHOCTH;

®  [POBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOM (PM3NYECKOI BEIMUYMHBI OT IPYrOM € MCIIOJIb30BAaHUEM IPSIMbBIX U3MEPEHHM
(3aBI/ICI/IMOCTB COIIPOTUBJICHUA MPOBOAHMKA OT €ro MJIMHBI, IUIOIIAAW MOICPEHYHOI0 CCUCHHUA U YACIBHOI'O COIMPOTHUBJICHUA BCIHICCTBA
IIPOBOJHMKA, CHJIBI TOKAa, MAYIIEr0 4Yepe3 IPOBOJHHUK, OT HAIPSDKEHUS Ha IPOBOJHUKE, HCCIIENOBAaHUE IIOCIENOBATENBHOIO H
MapajyieIbHOTO COCTUHEHUH TPOBOIAHUKOB): IJIAHUPOBATH HCCIEIOBAHUE, COOMPATh YCTAHOBKY W BBINOJHATH W3MEPEHUS, CIEIys
IIPE/UIOKEHHOMY IUIaHY, (PUKCUPOBaTh pPE3yJIbTaThl MOJYYEHHOH 3aBUCHMMOCTH B BHUJAE TaOMUIl M TpadHKOB, JelaTb BBIBOABI IO
pe3yabpTaTaM UCCIIEI0BAHMS;

o MNpOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH (yIIeJII)HaSI TENJI0EMKOCTh BCIICCTBA, COIIPOTHUBIICHUC
IIPOBOJHMKA, pad0Ta U MOILHOCTb 3JIEKTPUUECKOI0 TOKA): MJIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IIPEI0KEHHOW MHCTPYKLUHU, U BBIYUCIIATH 3HAYCHUE BEJITUYHHBI;

e  co0OmroJarh MpaBuiIa TEXHUKH O€30IIaCHOCTH IpU paboTe ¢ 1abopaToOpHbIM 000PYJOBAHUEM;

®  XapaKTEepH30BATh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX PUOOPOB M TEXHUUECKUX YCTPOUCTB C ONMOPOM HAa UX oNucaHus (B TOM
qyclie: CHUCTeMa OTOIUIEHHSI JOMOB, TUIPOMETp, IMapoBas TypOMHA, aMIIepMETp, BOJBTMETP, CUETUYHMK 3JIEKTPUUECKON HHEpruw,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeNIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE MPETOXPAHUTENH, IEKTPOMArHurT,
AJIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA), MCIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUH W HEOOXOAMMBbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

®  pacrHo3HaBaTh IMPOCThIE TEXHWYECKHE YCTPOMCTBA M H3MEpPHUTEIbHBbIE MPUOOPHI MO CXEMaM U CXEMATUYHBIM PHUCYHKaM
(’KHUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBbI AJIEKTPUUECKUX LeNel ¢ MOCIe0BATENbHBIM U NapajuIeNbHbIM COCIUHEHHEM >JIEMEHTOB, pa3jnyasl YCIOBHbIE 00O3HAYEHHUs
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

®  [IPUBOJUTH MpUMEPHl (HAXOAUTh HMH(MOPMALMIO O MPHUMEpPax) MPAaKTHUUECKOTO MCIONb30BaHMUs (DU3MUECKUX 3HAHWM B
MOBCETHEBHOM KM3HM JUIsl oOecriedeHns 0e30MacHOCTH MpH OOpalleHu ¢ MpudopamMu M TEXHHUUYECKUMH YCTPOHCTBAMHU, COXPaHEHHS
3JI0pOBbS U COOIOICHNS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

J OCYIIECTBIISATh MOUCK WH(pOpMaIuu Qu3nydeckoro coaepkanus B MHTepHETEe, HA OCHOBE MMEIONIMXCS 3HAHUN W IMyTEM
CpPaBHEHMsI JIOTIOJIHUTENILHBIX HMCTOYHUKOB BBIICNIATH HHGPOPMALMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;



®  WCIOJIb30BaTh MPHU BHINOTHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JHUTEpaTypy (U3HUECKOTO COACpKAHWS,
CIPaBOYHBIC MaTepUaibl, PeCypchl ceTH MIHTepHET, BIajeTh MpuéMaMu KOHCIICKTUPOBAHMS TEKCTa, IPeoOpa3oBaHus WH(GOPMALUMK U3
OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

e  co37aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKHE YCTHBIE COOOIIEHUs, 00001as nHpOpMaIHio U3 HECKOIbKUX UCTOYHUKOB
(U3HYECKOTO COEePIKAHMS, B TOM YHCIIC MyOJUYHO MPEACTABIATh PE3yJIbTaThl POCKTHOM WIIM MCCIICI0BATEIBCKON IITeIbHOCTH, TIPH
3TOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN MOHITHIHBIN armapaT Kypca QU3uKH, COPOBOKAATH BBHICTYIIJICHHUE MTPE3ECHTAIIHCIH;

®  [IpU BBINIOJHEHUM YYEOHBIX MPOCKTOB W HMCCIEAOBAHUN (PU3NYECKUX MPOIECCOB PACIPEACTATh 00S3aHHOCTH B TPYIINE B
COOTBETCTBHUM C TIOCTABJICHHBIMU 3aJa4aMU, CJICJAUTh 32 BBHIMOJHCHUEM TIaHA JIEHCTBUH M KOPPEKTUPOBATH €r0, aJeKBaTHO OICHUBATH
COOCTBEHHBIH BKJIJl B JEATCIILHOCTh TPYIIIbI, BHICTPAMBATh KOMMYHHUKATHBHOEC B3aWMOJICHCTBHE, NPOSBIISAA TOTOBHOCTH pa3peliaTh
KOH(JIUKTEI.

K xoHiy oOydeHus B 9 Kijacce MpeIMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI OTpPaXkaTh CPOPMHUPOBAHHOCTH Y

o0yJaromuxcs yMEHU:

®  WCIIOJIb30BATh MOHITHS: CHCTEMA OTCYETA, MATEpHUATbHAS TOYKA, TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHHYECKOTO JABMKCHHUS,
nedopmanust (ynpyrasi, IIacCTHYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOEC YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, LIEHTP TSHKECTH,
a0COFOTHO TBEPIIOE TENO, IMEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXAaHMUYECKHE KOJICOAHWS W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPa3BYK, AJICKTPOMArHUTHBIC BOJIHBI, IIKaJla JJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb, CIEKTPHI
WCITyCKaHUS | MOTJIONIEHUS, alb(ha, 6eTa- 1 raMMa-u3JIydCHHsI, U30TOIIbI, SICPHAS SHEPTeTHKA,

e  pa3iuyaTh sBICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJUHEHHOE IBMIKEHHE, PAaBHOYCKOPEHHOE MPSMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE MaJCHHE Tell, PaBHOMEPHOE JBHMKEHHE IO OKPYXKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTHUBHOE IBUYKEHUE,
KojeOaTebHOE JIBMDKCHHE (3aTyXalollue W BBIHY)KJCHHBIC KOJeOaHWs), pPE30HAHC, BOJHOBOE JBI)KCHHE, OTpPaKECHHE 3BYKa,
MPSMOJUHENHOE paclpoCcTpaHeHHe, OTPaKEHHE M TMPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHue Oenoro
CBETa B CIIEKTP M CIIO)KEHUE CIEKTPATBHBIX IIBETOB, JHUCIIEPCHS CBETA, CCTECTBCHHAS PaJIMOaKTUBHOCTH, BOSHUKHOBEHHUE JIMHEHIATOTO
CTHEKTpa U3IIy4YEHHs) IO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

®  pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (U3NYECKUX SBICHUHN B OKpY’KaroleM Mupe (B TOM uucie (U3NYecKue SBICHUS B
MIPUPOJIC: TPUIUBEI U OTJIMBBI, JBIKeHUE IIaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE IBW)KCHHE >KHBBIX OPTaHMU3MOB, BOCHPHSITHE
3BYKOB JKHBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJl, ONTUYECKUE SBICHUS B MPUPOJE, OMOIOTUYECKOE
JCHCTBUE BUIMMOTO, YIbTPa(HOIETOBOTO M PEHTICHOBCKOTO M3ITyYeHWH, €CTECTBEHHBIN pPaIMOaKTHBHBIA (DOH, KOCMHYECKUE JTYIH,
paMOaKTUBHOE H3JIY4YCHHE MPUPOIHBIX MHHEPAIOB, ACHCTBHE PAJMOAKTUBHBIX H3Iy4eHWH Ha OpraHuW3M YeloBeKa), MPH ITOM
MIEPEBOIUTH MPAKTUYECKYTO 337a9y B YICOHYIO, BBIJICIATH CYIIEeCTBEHHBIC CBOMCTRA (MMPU3HAKK) (PU3HUECKUX SIBIICHUN;

e  ONKCHIBATH U3yYCHHBIC CBOMCTBA Tel W (U3MUSCKUE SBJICHHS, UCTIONB3Ys (U3MUSCKUE BEIIMYUHBI (CPEIHSISI © MTHOBEHHAS
CKOpPOCTh TeJia MPU HEPABHOMEPHOM JBMKEHHH, YCKOPEHHUE, MepeMellleHIe, MyTh, YTI0Bas CKOPOCTh, CUJIa TPEHHUS, CUJIA YIPYTOCTH,
CHJIa TSAKECTH, YCKOpEeHHEe CBOOOJHOTO TAJCHHS, BEC TeJia, UMIYJbC TeJia, UMIYJILC CHJIBI, MEXaHHUYecKas paboTa W MOIIHOCTD,
MOTEHIIMAIbHAS DHEPTUs Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMANbHAS SHEPTUsl C)KATOM MPYKUHBI, KUHETHUYECKas



SHEprus, MOoJIHAsS MEeXaHUYecKasl PHeprusi, NepUoa U 4YacToTa KojeOaHWM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, IOKa3aTelb MPEIOMJICHHS CpEIbl), MPH OMUCAHUHM MPABUIBHO TPAKTOBATh (DM3MUYECKUN CMBICT HCIIOIB3yEMbIX BEIUYHH,
0003HAYECHUSI U €IUHUIBI (PU3NYECKUX BEIMYWH, HAXOOUTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYHUHY C JIPYTUMHU
BEJTMYUHAMU, CTPOUTH rpa)UKu H3yUEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEIIMYUH;

®  XapaKTepU30BaTh CBOWCTBA TeJd, (PU3UYECKHE SIBICHUS W TIPOIECCHI, HCIONB3Yysl 3aKOH COXPAaHEHHUS JHEPTHH, 3aKOH
BCEMHUPHOI'O TATOTEHHUSA, MPHUHIMII CYNEPIIO3ULIUN CUJI, MPUHIMUN OTHOcUTeldbHOCTH ['anmunes, 3akonbl Hpl0TOHa, 3aKOH COXpaHEHUs
HMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MacCCOBOTO YHCEI MPH SACPHBIX PEAKIUSX,
IIPH 3TOM JIaBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

e  00BACHATH (U3NYECKUE IMPOLIECCHl U CBOMCTBA TE€Jl, B TOM YHCJIE U B KOHTEKCTE CUTyalMil MPaKTUKOOPHEHTUPOBAHHOIO
XapaKTepa: BBISABISATH MPUIMHHO-CIICACTBEHHBIE CBSA3HU, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIAroB C OMOPOW Ha 2—3 M3yUYEHHBIX
CBOMCTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

e  pemaTh pacuéTHBIC 3a/1a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHIT), UCTIOIb3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE
(bu3nuecKre BETUYMHbBI: HA OCHOBE aHallM3a YCJIOBUA 3aJauy 3alKHChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTAIOIINE UITU N30BITOYHbBIC
JaHHbBIC, BEIOUPATh 3aKOHBI U OPMYJIIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOJAUTH PACUYETHI M OIICHUBATh PEATUCTUIHOCTH TOTyUYEHHOTO
3HaueHUs! GU3NYECKOM BETUUHHBI;

®  pacrmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXHO pPEIIUTh I[P TOMOIIM (PUIUYECKHMX METOJ0B, HCIOJIB3Ys ONHMCAHUE
WCCJICJIOBAHMS, BBIICIATH IMPOBEPSEMOE MPEIINOIOKEHNE, OICHUBATh MPABWIBHOCTH IMOPSJKA TPOBEACHUS WCCIICIOBAHHS, JeJaTh
BBIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OTIBITOB;

®  [IPOBOJUTH OMBITHI MO HAOMIOJIEHUIO (U3NYECKUX SIBICHUN WM (PU3UUYECKUX CBOWCTB TeNl (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS JHEPTUU, 3aBHCHUMOCTH IEpHoJa KOJeOaHWH MPYKWHHOTO MasTHUKA OT MAaCChl Tpy3a U JKECTKOCTH
MPYKUHBI ¥ HE3aBUCUMOCTh OT aMIUIUTYAbl MaJbIX KoJeOaHUM, MPSIMOIUHEITHOE pacpOCTpaHEHHE CBETa, pa3NioKeHHe OeIoro cBera B
CIIEKTp, U3YYCHHE CBOMCTB M300paKEHHUS B TUIOCKOM 3epKaJie M CBOWCTB M300paKCHUs TpeIMeTa B COOMpAroNIei TuH3e, HaOII0ACHHE
CIUIOIIHBIX W JIMHEHYAThIX CHEKTPOB HU3IYUYEHUS): CaMOCTOSITENIBHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa 000pyIdOBaHHUS,
OIMCHIBATH XOJI OTIBITA M €T0 PEe3yJIbTaThI, (POPMYJIUPOBATH BHIBOJIHI;

®  MPOBOJUTH NPH HEOOXOJUMOCTH CEPHUI0 TMPSMBIX W3MEPCHHM, OINpeaesss CpeJHee 3HAYCHHE W3MEpSeMOW BEIMYUHBI
(poxycHOe paccTosiHuEe cOOMparoIIe JTHUH3bI), 000CHOBBIBATH BEIOOD cr1oco0a M3MepeHusl (M3MEPUTENBLHOTO Mprudopa);

®  T[IPOBOJUTH HCCIIEOBAaHHE 3aBHUCHMOCTEH (DU3MYECKHX BEIWYUH C HMCMOJB30BAHUEM IMPSAMBIX H3MEPEHUN (3aBHCHMOCTD
MyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JBW)XCHHH 0€3 HadaIhbHOW CKOPOCTH, MEepHoJia KOJeOaHW MaTeMaTHYeCKOr0 MasTHHKA OT
JUIMHBI HHUTH, 3aBUCHMOCTH YIJIa OTPaXEHHUS CBeTa OT yrja MaJeHus W yria MpelIoMJIeHHs OT yria MaJeHus): TUIaHUPOBATh
WCCIICJIOBAHKE, CAMOCTOSTEIILHO COOMpaTh YCTAHOBKY, (PHKCUPOBATH PE3YNIBTATHI MOJYYCHHOW 3aBHCHMOCTH (DM3MYCCKHX BEIUYHH B
BU/JIe TaONHI U TpaUKOB, ANaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;

®  [IPOBOJUTH KOCBEHHBIC M3MepeHUs (PU3NYECKUX BEITUYHUH (CpeIHssl CKOPOCTh W YCKOPEHHE Tela MPH PaBHOYCKOPEHHOM
JBUKCHHUH, YCKOPEHUE CBOOOJTHOTO IMaJIeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIMESHT TPSHHUS CKOJBKCHHS, MEXaHHUYeckas paboTra u



MOIIHOCTh, YacTOTa W TEPHOJ KoJeOaHWH MaTeMaTHYeCKOro M TPY)KMHHOTO MAasSTHUKOB, ONTHYECKas CHJIa COOMpAIoUmel JIMH3HI,
paaroaKTHBHBIA ()OH): IJIAHUPOBATh W3MEPEHHUS, COOMPATh SKCICPUMCHTAIBHYIO YCTAHOBKY W BBIIOJHATH HM3MEPEHUS, CIEHys
NPEAJI0KEHHOH WMHCTPYKLUUH, BBIYUCIATH 3HAYCHHE BEIWYMHBI M aHAJIM3HPOBATh IOJYYEHHBIC PE3YNbTaThl C Y4ETOM 3aJaHHOM
IIOIPELIHOCTH U3MEPEHU;

e  coOmogaTh MpaBuUiIa TEXHUKUA OE30MIACHOCTH MPU paboTe ¢ 1a0opaTopHbIM 000y I0OBAaHUEM;

®  pa3iuyYaTh OCHOBHBIC NPH3HAKA H3YyYCHHBIX (U3MUYCCKHX MOJENICH: MarepualibHas TOYKa, aOCOJNIOTHO TBEPAOE TeIo,
TOYEYHBII HCTOYHUK CBETA, JIyd, TOHKas JINH34, TUIaHEeTapHast MOJEb aTOMa, HyKJIOHHAs: MOJIEIb aTOMHOTO S1pa;

®  XapaKTEepHU30BaTh NMPHUHIMIIEI JCHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOM HAa UX ONMUCAHUSA (B TOM
YHCIe: CHUIOMETP, AATYUKU IOJOKEHUS, PacCTOSHUS M YCKOPEHHsS, pPaKeTa, XOJIOT, OYKH, HEPHCKOI, (oToammapaT, ONTHYECKUE
CBETOBO/IbI, CIICKTPOCKOII, JO3MMETp, KaMepa BuibcoHa), MCHOJB3Ysl 3HAHHS O CBOMCTBAX (PU3MYECCKUX SIBICHHNA M HEOOXOIUMBIC
¢du3nuecKre 3aKOHOMEPHOCTH;

®  HCHONB30BaTh CXEMbl M CXEMAaTHYHBIC PHCYHKH HW3YYCHHBIX TEXHHYECKHX YCTPOMCTB, M3MEPUTEIBbHBIX NPHOOPOB H
TEXHOJOTMYECKUX IMPOIECCOB MPU PEHICHUH YYCOHO-NIPAKTUYCCKUX 3a/1a4, ONTHYECKHUE CXEMbI Ui MOCTPOCHUS H300paKCHUH B
IUIOCKOM 3€pKaJie ¥ COOMpAroIIeH JTNH3E;

®  [IPUBOAUTH NPHUMEPHI (HAXOAUTh MHMOPMALUIO O TPHUMEPax) MPAKTUYECKOTO HCIOIb30BaHMs (DU3NYECKUX 3HAHWHA B
MOBCEIHEBHOM JKU3HU JUIsl 00ecIieueHns: 0€30MacHOCTH MPH OOpallleHHH ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPaHCHUS
3JI0POBBS U COOJIIOICHHS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPY KaloIeil cpeze;

®  OCYIIECTBISTH TMOMCK MH(pOpMANMu (GU3NIECKOro copepkanus B VIHTepHETe, caMOCTOSATENbHO (HOPMYIHPYS MMOMCKOBBIM
3ampoc, HAXOAUTh MyTH ONPEACTICHUS] JOCTOBEPHOCTH MOIYYCHHON MH(POPMAIMM HAa OCHOBE UMEIONIMXCS 3HAHUN M JOTOJHUTEIBHBIX
HCTOYHHKOB;

®  WCHONB30BaTh IPH BBHIIOJIHEHHHM YYEOHBIX 3aJaHU HAayYHO-TIONMYJISIPHYIO JIMTEpaTypy (GHU3HMYECKOTO COAEpKaHMs,
CIIPaBOYHBIC MATEPHAIIBI, peCypchl ceTu MHTepHeT, BiaaeTh NpruéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOpMAIIUU U3
OJTHOI1 3HAKOBOH CHUCTEMBI B IPYTYIO;

e  co3/maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE WH(OPMAIMKM M3 HECKOJBKHX HCTOYHUKOB
(GHU3MUECKOTO COJCpIKaHKs, MyOJIMYHO MPEACTABIATh PE3yJbTAThl MPOSKTHON WM HCCIIEOBATEILCKOW NEATEIBHOCTH, TPU STOM
IPaMOTHO MCIOJIb30BaTh N3yYCHHBIN OHATUHHBIN anmapar u3y4aeMoro pasjena (pU3uKHU U COMPOBOKAATH BHICTYIUICHHE TIPE3eHTAIHEH
C y4éTOM 0COOCHHOCTEH ayJUTOPHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB 7 TeM K 0 (ungposbie)
n/n NMpoOrpamMmbl Bceero O;Tpom’m’le p ;KTH%CKHe odpa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3nes 1. ®u3uka u €€ poJib B NO3HAHUH OKPY:KAKOIIEr0 MHPa
1.1 ®dusuka - HayKa 0 PUPoe 2 bubmmorexa HOK
' https://m.edsoo.ru/7f416194
bubnuoreka HOK
12 DH3UUCCKUE BEUHHEL 2 1 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 Brbmuozexa HOK
' https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. IllepBoHavyabHbIe CBeIeHUS] O CTPOEHHH BelllecTBa
2.1 CTpoeHue BelllecTBa 1 Eubmorexa HOK
' p B https://m.edso00.ru/7f416194
29 JIBrokeHHe U B3aMMOJICHCTBHE  YaCTHUII 5 1 bubnuoteka HOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2 Bubmuorexa HOK
' P B https://m.edso00.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBuskeHue U B3auMo/1eiicTBHE TeJl
bubnuorexa LHOK
3.1 Mexanmieckoe ABIKeHIE 3 https://m.eds00.ru/7f416194
bubnnoreka IHOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 https://m.eds00.ru/7f416194
bubnnoreka HOK
3.3 Crna. Buer ot 14 1 2 https://m.edso00.ru/7f416194



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

Hroro no pazneny

21

Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. Ilepenaua naBieHusi TBEPIBIMU 3 bubanoreka HOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
Bbubnuorexa LHOK
4.2 JlaBenne KuaKoCTH S https://m.edso00.ru/7f416194
bubnuoreka HOK
4.3 Atmoceproe nasenie 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoteka HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubnnoreka LHOK
51 Pabora i momoCTS 3 1 https://m.edso00.ru/7f416194
bubnmmoreka HOK
5.2 Hpocreie Mexanm3mb! S 1 https://m.edso00.ru/7f416194
bubnuoreka LHOK
53 Mexanuteckas oHeprius 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHoBanue  pasaesioB U TeM (mudposbie)
Ne n/mm Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Bubmioreia LOK
' https://m.edsoo.ru/7f4181ce
bubnnoreka [HOK
12 Teroneie mpoeccs! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIIeKTpUUECKHE 3apsiibl. 3apsiKEHHBIE Tela 7 1 bubnuoteka LHOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka LHOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubnuorexa HOK
23 MarmuTibie ABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMAarHuTHas: UHY KIS 4 bubmorexa [10K
' P AYKH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBanue  pasaesioB U TeM (mudposbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHnueckoe ABMKEHUE W CIIOCOOBI €ro 10 1 bubanoreka HOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoteka LHOK
12 Bsaumonectsue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
13 3AKOHBI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubnnoreka [HOK
2.1 MexaHn4ecKkue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa HOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3pnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMarHuTHOE rnojue uo e 2 bubnnoreka HOK
' 9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
bubnuoTeka [HOK
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bubnmorexa [HOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Bbubnuorexa [HOK

4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paszaea S. KBaHnToBbBI€ SIBJICHUS
Bbubnuoreka [HOK
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubnuoTeka [HOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
>3 FlAcpHbie peakiiit ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. IloBTopuTe/1bHO-00001a0MMIE MOAY.Tb
6.1 [loBTopenne u 0000mIEHHE COACPIKAHUS 9 5 bubmmoreka LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIAA YHEHUKA

1. YueOnuk [lepeimkunA.B. @usuka. 7xi1. : M. IIpoda. 2014. — 224 c. 3-e uzn., gor.
2. YueOnuk [epoimkuHA.B. @usnka. 8ki. : M. JIpoda. 2014. — 224 c. 3-e uzxa., gom.
3. Yueonuk A.B. Ileppiikun, E.M. I'yrHuk. ®usuka. 9xi.: M. Jlpoda. 2019. — 224 ¢. 3-¢ uznanue.

METOIAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. B.W. Jlykammuk. CoopHuK 3a71a4 o pusuke 7-9xi. 2013. M.IIpocsemenue.

2. A.B. YeGorapépa. Tectsl o pmsuke. K yuebnuky A.B. [1€primkuna 7 knace. M. [Ipoda

3. A.B. Ueborapéra. Tectsl o ¢pusuke. K yueOnuky A.B. [1€ppimkuna § xnacc. M. Ipoda

4. KoHTpOJbHO-U3MEpHUTEIbHBIE MaTepuanbl. Pusuka 7kiace /Coct. H.U. 3opun — M.: BAKO, 2016.
5. B.W. Jlykamuk. CoopHuk 3ama4 o puszuke 7-9xi1. 2013. M.IIpocsemenue.

6. KoHTpOonbHBIE U caMocTOsITENbHBIE paboThl o pusuke. Pusnka 9 knace. O.U.I'pomiieBa.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

7 KJIACC

1. Bubnuoreka — Bcé no npeamery «dusukay. — Pexxum mocryna: http://www.proshkolu.ru

2. BuneoomnsITh Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuiekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB. — Pexxum qoctyma: http://school- collection.edu.ru

4. WuTepecHble MaTepHanbl K YypokaM (GH3MKM [0 TeMam; TECThl [0 TeMaM; HarisiIHble MOCOOMs K ypokam. — Pexum
noctyna: http://classfizika.narod.ru

5. lludposeie oOpa3oBarenbHbIe pecypchl. — Pesxkum goctyma: http://www.openclass.ru

6. DNeKTpOHHBIE YueOHUKH 10 (usnke. — Pexxum nocryna: http://www.fizika.ru

8 KUIACC
1. bubnuoreka — BcE mo npeamety «Pusukan. — Pexxum goctyma: http://www.proshkolu.ru
2. BuneoomnsITh Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
3. Enunas kosuiekius nupoBeIX 00pa3oBaTeabHBIX pecypcoB. — Pexxum qoctyma: http://school- collection.edu.ru



https://vk.com/away.php?to=http%3A%2F%2Fwww.proshkolu.ru&cc_key=
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4. aTepecHble MaTepralbl K ypoKaM (PU3MKH [0 TEMaM; TECThI 110 TeMaM; HarJsIHbIe TOco0us K ypokaM. — Pexxum moctyma: http://class-
fizika.narod.ru

5. lludposbie oOpa3oBarenbHbIe pecypchl. — Pexxum goctyna: http://www.openclass.ru

6. DieKTpoHHBIE YUeOHUKH 110 pusuke. — Peskum gocrtyma: http://www.fizika.ru

9 KUIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas kosuiekius udpoBeix 00pa3oBaTesibHbIX pecypcoB. — Pexum moctyma: http://school- collection.edu.ru

3. HTepecHble MaTepualbl K ypokaMm (pU3MKH 10 TeMaM; TECThI 110 TeMaM; HaTJIsIHbIe TOCOOus K ypokam. — Pexxum nocryna: http://class-
fizika.narod.ru

4. ITudpossie 0OpazoBaTeabHbIC pecypchl. — Pexxum mocryma: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 110 pusuke. — Pexxum nocryna: http://www.fizika.ru

6.Jlucranimonnass  mkoma  Ne368 http://moodle.dist-368.ru/ Otkpeiteiii  kimacc.  CereBoe  oOpa3oBaTelbHOE  COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xoseknus nudpoBbix 00pa3zoBarenbHbIX pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHblil HEHTP HHPOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cents10ps» mMarepuaisl o pusuke. http://archive.lseptember.ru/fiz

11. Auumanmu pusnyeckux oobekToB. http://physics.nad.ru/

12. XKuBas pusuka: oOyqarommas nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. dusuka.ru. http://www.fizika.ru

IIpo [Tkoay py - OecrIaTHBIN MIKOIbHBINA TOpTa..proshkolu.ru

Welcome to OpenResty!collection.edu.ru

Jo6po noxkanoBats B OTKPBITHINA Ki1acc | OTKPBITHIA.. WWW.0penclass.ru
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