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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUSI HAa 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOl mporpammsbl, mnpeacTtaBieHHbIx B OI'OC OO0, a Takke c y4éToMm
dbenepasibHON pabodeil mporpamMMbl BocnuTaHus u KoHmenmww mpenomaBaHusl y4eOHOTO
npeaMera «Pusukay.
Copepxanrie  mporpaMMbl 1o (U3MKE  HampaBlIeHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS U OPTaHU3aIUI0 M3yueHus (U3MKH Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (usmke yduThIBarOTCS BO3MOXHOCTH y4eOHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k MIaHUPYEMbIM JUYHOCTHBIM U
METalpeMETHBIM  pe3yJbTaTaM  OOy4YeHHMs, a TaKkKe  MEXIPEIMETHbIE  CBA3M
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs.
[IporpaMma 1o ¢u3rkKe ycTaHABIMBAET pacHpeieleHne yueOHOro MmaTepuana 1no rogam
oOyueHusi (Mo Kiaccam), MpeJiaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YYEHHS TEM,
OCHOBAHHYIO HA JIOTHKE pa3BUTUS IPEAMETHOTO COAEP)KAaHWA U Y4ETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImuXCs.
[Iporpamma mo ¢usmuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOW MHMOMOIIU
YUHTEIIO0 B CO3IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.
@uzuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX y4EOHBIX
MIPEJMETOB, MOCKOJBKY (U3MYECKHE 3aKOHBI JEKAT B OCHOBE IIPOLIECCOB M SIBJICHUM,
M3Yy4YaeMbIX XUMHEH, OMOI0THEN, aCTPOHOMUEN B (PU3HYECKON reorpadueil, BHOCUT BKJIA]l B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, TMPEJOCTABISIET Hauboyiee SCHbIE 00pa3Lpbl
MPUMEHEHUSI HAYYHOTO METO/1a TO3HAHUS, TO €CTh CIIOCO0A MOIYUYEHUS TOCTOBEPHBIX 3HAHUI
0 MHpE.
Onna u3 rIaBHBIX 33/1a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKType 00IIero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH M HHTEpeca K Hayke y
00yJarommxcs.
N3ydyenne ¢usuku Ha 0a30BOM YPOBHE IMPEAINONAracT OBJAJCHUE CIEIYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI I'PAMOTHOCT:
e HAY4YHO OOBSICHSTH SIBJICHUS;
e OLICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;
e HHTEPIPETUPOBATH JaHHBIE M MCIOJIb30BAaTh HAYUYHbBIE JIOKA3aTENbCTBA JIJIS
MOJIy4EeHHS BBIBOJIOB.
Lenu u3ydenuss pU3MKK Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OINpPEACIICHbI B
Konuenuuu mnpenomaBaHusi ydeOHOro mnpeamera «@Puszuka» B  00pa3oBaTENbHBIX
opranuzanusx Poccuiickoii @enepainu, peain3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIe
porpaMMbl,  yTBEpXKAEHHOW pemenueM Komsterun  MUHUCTEPCTBA  MPOCBEUICHUS
Poccuiickoit @eaepanuu (mpotokon ot 3 nekadbps 2019 r. Ne [TK-4BH).
Heau ndyyenuss Gu3uKu:
e TMpHOOpETEHHE MHTEpPeca U CTPEMIICHHS OOYydalolUuXCs K HAayuYHOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHWHA O HAYYHOM METOJAE TMO3HaHUS U (HOpMHpPOBAHHE
HCCJIE0BATENBCKOTO OTHOIIEHHS K OKPY KAIOIIUM SIBICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS] KakK pe3yjbTaTa M3yYE€HHsS] OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;



e (opMupoBaHue NpeACTaBICHUHN O POIU (PUIUKH JUIsl PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oyayuied mnpodeccruoHanbHON
NeSTEIbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYEeHHUIO B
3TOM HAINpPaBJICHUU.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIONINX 3a1a4:

e TMpHOOpETEHHE 3HAHUM O JTUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e TMpHOOpETEHHWE YMEHUH OINHUCHIBAaTh M OOBACHATH (U3NUYECKUE SBICHHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEUICHUS MPOCTEUIIUX PACUETHBIX 3a/lad C HMCIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMI HaOIIONAaTh TPUPOJHBIC SBJICHUS U BBINOIHATH OIBITHI,
nabopaTtopHble pabOThl U SKCIEPUMEHTAIBHBIE MCCIEAOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaALUEl (PU3NUECKOTO COAEpKaHUs, BKIHOYAS
MH(OpPMALMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHAIU3 U KPUTHYECKOE
OLICHMBaHUE UH(OpMaIIIH;

e 3HAKOMCTBO cO cdepaMu TpoPeCcCUOHATLHON JEATEIbHOCTH, CBS3aHHBIMH C
(GU3UKONH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHHUAX
(pu3HUECKON HayKH.

Ha uzyuenue pusnku (6a30BbIii YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs
otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 kiacce — 68 yacos (2
gyaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HEACHIO).
BocnurarensHbiii noTeHpan npeamera « Duzuka» peannszyercs yepes:

*IIPUBJICYCHHE BHHMAaHMsI OOYyYarOIIMXCS K LIEHHOCTHOMY acCIlEKTy H3y4aeMbIX Ha
ypoOKax SIBJICHHM, OPraHU3aIii0 UX paboOThl C MOJydYaeMOl Ha YPOKE COLMAIbHO 3HAYUMOMN
uHpopmaIuen — HHUITMUPOBAHUE €€ OOCYKJEHUS, BhICKA3bIBaHUS OOYYAIOIIMMUCS CBOETO
MHEHHUS 110 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEH OTHOLIEHMUS;

* IEMOHCTPALIUIO 00yYaroUMMCs IPUMEPOB OTBETCTBEHHOT0, TPAXAAHCKOTO MOBEICHHUS,
MPOSIBIICHUS] YEJIOBEKOJIOOMS U JT0OPOCEpIEYHOCTH, Yepe3 MOoAOOpP COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHUS, 3a/1a4 JJIs peLIeHUs, TPOOJIEMHBIX CUTyallui 17151 OOCYKJIEHUS B KJIacCe;

*[IPUMEHEHUE Ha YpOKaX HWHTEPAKTUBHBIX (opM paboThl ¢ OOyYarOUUMUCH:
MHTEJUIEKTYAJIbHBIX WIP, CTUMYJUPYIOIIMX IMO3HABATEJIbHYI0O MOTHBALMIO OOYyYarou[uXxcs;
IUAAKTUYECKOTO Tearpa, Ie MOoJTyYeHHbIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B T€ATPAIbHBIX
MOCTaHOBKAX; TUCKYCCHM, KOTOPbIE JAIOT 00YYarolIMMCsl BO3MOXKHOCTh MPHOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOI'O AMAJIOTa; TPYIMIIOBOM pabOThl MM pabOThI B Mapax, KOTOPbIE y4ar
oOyJaromuxcst KOMaHIHOU paboTe U B3aMMOACHCTBUIO C JPYTMMH 00YYarOIIUMHUCS;

*UHUIMUPOBAHUE U TOAJEPKKY HCCIEIOBATEIIbCKON NEATEIBHOCTH OO0ydYaroluXcsl B
paMKax peanu3aiii UMUA UHANBUIYJTBHBIX U TPYIIIIOBBIX UCCIIEI0BATEIBCKUX MTPOCKTOB, YTO
gacT OOydYarolUMCS BO3MOXHOCTb TNPUOOPECTH HAaBBIK CaMOCTOSITENIBHOTO PEIICHHUs
TEOPETUUECKOU MPOOIEMbI, HABBIK T€HEPUPOBAHUS U 0OPMIIEHUSI COOCTBEHHBIX UJI€H, HABBIK
YBAXUTEIBHOTO OTHOUIEHUS K YYyXUM HJesM, O(OpPMIIEHHBIM B paldoTax JOpyrux
UccieioBaTeNel, HaBblK MyOJMYHOTO BBICTYIUICHUS TIEpe] ay IMTOpUe, apryMeHTUPOBAHUS
M OTCTaWBaHUs CBOEH TOUYKU 3PEHHUS;



[ToOy>xnenue oOydarommxcs co0II01aTh Ha ypOKe OOIIETPUHATHIE HOPMbI MIOBEJICHHUS,
npaBuwia OOHIEHHS CO CTapIMMH (MEe1arorMyecKUMH pa0OTHHUKAMU) W CBEPCTHUKAMHU
(oOy4arommMucs ), MPUHIKUITBI Y4eOHOU TUCHUIUIMHBI U CAMOOPTaHU3alluu;

[Ipumenenue rpynnoBoi paboThl WK PabOTHI B MapaxX, KOTOPbIE y4aT 00y4aromuxcs
KOMaH/HOH paboTe U B3aUMOJACUCTBHUIO C APYTUMHU 00yUaIOIIUMUCS.

[Mpemmaraemelii B mporpaMme mo (hU3HMKe NEPEveHb JIA0OPATOPHBIX PabOT U OIBITOB
HOCUT PEKOMEHJATEIbHBIA XapaKTep, YUUTelNb JIeJacT BBHIOOp MpPOBENEHUS J1a0OpPaTOPHBIX
paboT W OMBITOB C YYETOM HHAWBHIYaTbHBIX OCOOCHHOCTEH OOYyYaromuXcs, CIHCKA
IKCIICPUMEHTATIBHBIX 3aJ]aHHid, TpPEIaraéMblX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
PK3aMeHa Mo (PU3HUKE.



COIEPKXAHUE OBYYEHUA
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Paznen 1. @usuka u €€ poJib B NO3HAHUU OKPY KaIOIIEero Mupa.

du3uka — HayKa o npupoe. SAsnenus npupoapl. Duznueckue SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duzuyeckue BeNMUYUHBL. V3Mepenue ¢usznueckux BenuyuH. Pusznyeckue MpuOOpHI.
[TorpemHocTs M3MEpEeHU. MeXayHapOHAs CUCTEMA EAUHULL.

Kax ¢u3uka u npyrue ecrecTBeHHbIC HAYKH H3yJarOT IpUpoay. EcTecTBeHHO-HAYYHBIH
METOJ NMO3HaHWA: HAOJIOJAEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpPKE THUIOTe3, OOBsICHEHHEe HabmogaemMoro sBiaeHus. OnucaHue
(U3MYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKkue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnyueckue TpruOOPHI U MPOoLIeTypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U IIU(PPOBBHIM

pruOOpOM.

Jlabopamopnvie pabomel u onvimol.

Ompenenenure 1eHbl IeJICHUs IKaJIbl U3MEPUTEITLHOTO TTprbdopa.
N3mepenne paccTOsTHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
OmnpeneneHue pa3MepoB MabIX TeJl.
N3mepenue temmepaTypbl MpU MOMOIIM KUIKOCTHOIO TEpPMOMETpa M JAaT4UKa
TEMIIEPATYPHI.
6. IlpoBenenue ucciaeqoBaHUsl MO MPOBEPKE TMIIOTE3bl: NaJbHOCTh MOJIETA IIApHUKa,
MyIIEHHOT'O0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKa.

Pa3znes 2. IlepBoHavasbHbIe CBEACHUS 0 CTPOCHNH BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHue 4actull BemiecTBa. CBsI3b CKOPOCTH ABUKEHHSI YAaCTHUI] C TEMIIEPATypPOM.
bpoynoBckoe aBuxenue, auddysus. BzaumoneiicTBue 4acTHI] BEIIECTBA: NMPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEHW U TBEPABIX
(kpucTammyeckux) Ten. B3anMocBsI3b MEXy CBOMCTBAMU BEIIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIbI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmoaenue nuddyszuu.

3. HaGmronenue siBneHuit, 0ObSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHII

BELECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka nTuaMeTpa aToMa METOJIOM PSIOB (C uCToNb30BaHueM GoTorpaduii).

2. OnpIThI 10 HAOTIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbITEI MO 0OHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMo/ielicTBHE TeJl.
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Mexannueckoe IBHXKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkeHuEe. CKOpOCTb.
CpenHss CKOpOCTh IPU HEPABHOMEPHOM JBHUKEHHU. PacU€T IyTH U BPEMEHU IBUKEHUS.

SBneHne wHepUMU. 3aKOH MHEPLUUHU. B3auMoaeicTBUE Tel KAaK MPUYMHA HU3MEHEHUS
CKOpPOCTH IBHWKEHHS Tel. Macca kak Mepa uHEpTHOCTH Tena. [lnotHocts BemectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B IUHUIIE 00hEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumopeiicTBus Ten. Cuia ynpyroctd U 3akoH ['yka.
N3MepeHue cuibl ¢ TOMOIIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuiia Tsokectu. Cuna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocTh. CriokeHHE CUII, HAPABJICHHBIX IO
onHOM mpsmoil. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKONBXEHHS U TpPEeHUE
mokos. TpeHue B IpUpPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnuecKoro JIBHKEHUS Tela.
N3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
Hab6nronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TEI.
CroxeHue CHll, HalpaBJICHHBIX IO OJTHOW MPSMOM.
./Taﬁopamopnbte pabomul u onvimeol.
1. OmpenesieHHEe CKOPOCTU PABHOMEPHOIO JIBMKEHUA (IIapuKa B KUJIKOCTH, MOJIEITU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK Jajiee).
2. OmpepeneHne cpeHEN CKOPOCTU CKOJBXEHUS OpyCKa WIM IIapHKa MO0 HAKJIOHHOW
IJIOCKOCTH.
3. OnpeneneHue NIOTHOCTH TBEPAOTO TENA.
OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PacTshKeHUS (ieopmarium) mpy>KuHbI OT
IIPUITOKEHHOU CUJIBI.

5. ONbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tea U
XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HNaBnenue. CrocoObl yMEHBIIEHHS U YBEJIMUYEHHUs JaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHUsS Ta3za OT 00bEMa, Temmepatyphl. llepenavya naBieHus TBEPABIMHU
TEJIAMU, XKUJKOCTAMU U razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MalIMHbBI. 3aBUCUMOCTh
JABJIEHUS KUAKOCTH OT TIIyOuHbl. ['mapocrarnueckuil napagokc. CooOiarmuecs cocyibl.
[M'uapaBianyeckre MeXaHU3MBI.

AtMocdepa 3emun u atmoceproe nasienue. [I[puyuHbl CylIECTBOBAHUS BO3AYLIHOM
o6omouku 3emnu. OnbiT Toppuderiu. M3Mepenne atMochepHOro AaBieHUs. 3aBUCUMOCTD
aTMOc(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopbel mis u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIOKOCTM M Tra3a Ha IMOrPYyKEHHOE B HHUX TeJO. BelTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.
Coo01aromuecs cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.
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6. 3aBHCHMOCTb BBITAJIKMBAIOLIEH CUJIBI OT 00bEMa NOTPY>KEHHOM dYacTH Tejla U
MJIOTHOCTH JKHJIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIICH CHIIbI BECY BBITECHEHHOM KUIAKOCTH.

VYcnoBre TmaBaHUs TeEN: IUIABAHUE WM TMOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00BbEMA MOTPYKEHHOU B JKUJIKOCTh

4acTH Tena.
2. OmnpenesieHUE BBITAIKUBAIONIEH CHWIIBI, JCUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJTKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLICH CHJIBI, JEUCTBYIOLIEH Ha TEIO B
AKUJKOCTH, OT MaccChl Teja.

4. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BHITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA
TEJO B XKHUJIKOCTH, OT 00BEMA MOTPYKEHHOHN B )KUIKOCTh YACTH TEJa U OT INIOTHOCTH
AKUJTKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJAKUA U OIPENEICHUE €&

rpy30H0AbEMHOCTH.

Pa3zpnes S. PaboTra 1 MOIIHOCTB. JHEePrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
pbiuara. [I[puMeHeHue mpaBuiia paBHOBECHS pbluara K 0JI0Ky. «30JI0TO€ MPAaBUIIO» MEXAHUKH.
KIIJI mpocTbix MexaHu3MoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTmueckas um moTeHumaiabHas sHeprus. lIpeBpaiieHue
OJIHOTO BMJIa MEXAHUYECKOU 3HEPTrUU B IPYTrOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimeol.

1. Ompenenenue pabOThl CHUIIBI TPEHHUS TPU PABHOMEPHOM [IBIDKCHUU Telia I10

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.

3. M3mepenue KII/] HaKIOHHOM IIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKOW SHEPIUH.

8 KIIACC

Pa3nea 6. TenioBLIe AIBJIEHUS.

OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO--KHHETUYECKOM TEOpUH CTPOCHHSI BEIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKYJ. OTIBIThI, MOATBEPKIAIOIINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mopenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammmaeckue
u amopdubie Tema. OOBSICHEHHWE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEI HA OCHOBE
MTOJIOKEHUI MOJIEKYJISIPHO--KUHETHYEeCKOM Teopuu. CMaunBaHWE U KaNWJUISIPHBIC SIBIICHMUSI.
TennoBoe paclIMpeHne U CKaTHeE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO ABUKEHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl U3MEHEHHs BHYTPEHHEW HSHEpruu: Tervionepenaya Hu
coBepileHre padboTel. Buabl Tenonepeaaun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TyUEHHUE.

KonuyectBo TeminoTel. YaenabHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEIIOBOe
paBHOBecHe. YpaBHEHHUE TEIIOBOro Oananca. [1naBiaeHue u oTBepAeBaHNE KPUCTATNIMYECKUX



BELIECTB. YJelbHas TeruloTa ruiaBineHus. [lapooOpa3oBanue um konaeHcauus. Mcnapenue.
Kunenue. YnenpHas Temiora nmapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYphbl KUIIEHHS OT
aTMOC(hEpPHOro JaBJICHHUS.

BitaxxHOCTB BO3yXA.

DOHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPaHUS.

[Mpunummner paboter TemmoBbix aurareneit KIIJ[ temmoBoro nsurarens. TemoBsie
JBUTATENU U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

W e N A WN R
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Hab6nronenne 6poyHOBCKOTO ABUKCHHUS.

Habmonenue nuddysumn.

HaGmoienne sSBiICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBICHHM.

HaGiroteHne TeroBoro pacupeHust TeJl.

V3MmeHeHre naBiieHus ra3a Ipu U3MEHEHUU 00bEMa U HarpeBaHUU WIIA OXJIXKICHHH.
[IpaBwmita u3MepeHus TeMITepaTyphl.

Buner Terionepenadm.

OxJakIeHre TIPY COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIiieHNN paOOThl BHSITHUMHU CHJIAMHU.

. CpaBHEHHE TEINIOEMKOCTEN PA3JINYHBIX BEIIECTB.

. HaOmronenue KkumneHus.

. Habnrogenue noctosiHCTBA TeMITEpaTyphl MPH MJIaBJICHUH.
13.

Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

vk W N

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TPUTSKCHHUS.

OnbIThI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OMnbITH IO HAOTIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenre qaBiaeHUS BO3yXa B OaUIOHE MINPHUIIA.

OMnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka rumoTe3sl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOMKA KUIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenue nasMeHeHrst BHyTPEHHEN SHEPTUU Tejla B pe3ysibTaTe TEIIonepeaauu u
pabOThI BHEITHUX CHII.

Uccnenosanue siBjaeHUs TEII000MEHA MPU CMEIIMBAHUU XOJIOAHOUW U TOpsiueid BOJIBI.
OmnpeneneHre KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW MPHU TEMIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LIUIIUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsI.

Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYyXa.

Onpenenenue yAenabHON TEMIOTHI MIJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tei. J[Ba poja 3JIeKTPUYECKUX 3apsA/ioB. B3anMoelicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHJIBI B3aMMOJICUCTBHS 3apsKEHHBIX TN OT BEIMYHUHbI
3apsAJI0B U PACCTOSIHUS MEXKY TeJIaMu ).

DnekTpuueckoe noje. Hanpssk€HHOCTH 2nekTpruueckoro nojs. [ [puHimn cyneprno3nuium
AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsaoB. DJIEMEHTAPHbBIN dNeKTpuueckuid 3apsa. CtpoeHue
atoma. [ IpoBOIHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHHUS SJIEKTPHUUYECKOTO TOKa. VCTOYHWMKH
MOCTOSIHHOTO TOKa. J[eMCTBUS 2JEKTPUUYECKOTO TOKA (TEIIOBOE, XMMUYECKOE, MarHUTHOE).
DIEKTPUYECKUM TOK B )KUIKOCTSAX U razax.

Onextpuyeckas uenb. Cuna TokKa. DleKTpuueckoe HanpspkeHue. CoNnpoTHBICHHE
MIPOBOJIHUKA. YJEIbHOE CONPOTUBIEHUE BewiecTBa. 3akoH Oma Juisl yd4acTKa Lenu.
[TocnenoBarenpHOE U NMAapaLIEIbHOE COEIUHEHNE TPOBOIHUKOB.

PaboTa u MOIIHOCTH 3JEKTPUYECKOTr0 TOKa. 3akoH J[xoyns—JleHuma. DnexTpuueckue
LENU U TOTPEOUTENH 3IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTrosiHHBIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
MarnutHOe nosie 3eMJIM M €ro 3Ha4eHue I KU3HU Ha 3emuie. OnbiT Dpcrena. MarautHoe
MOJ€ DIJIEKTPUYECKOro Toka. IIprMeHeHue »>IeKTpOMarHuToB B TexHHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHHUK C TOKOM. OJIEKTPOJBUTATENb ITOCTOSIHHOIO TOKAa.
Hcnonb30BaHue 3IEKTPOABUTATENIEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagnes. SBineHune »nekTpoMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
Onextporenepatop. CrocoObl MOMYYEHUS! AICKTPUUYECKON JHEPruu. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKHX 3apAJI0OB U B3AaUMOJICHCTBHE 3apsHKEHHBIX TEll.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DnekTpocTaThyecKas MHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
IIpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30BbI1 paspsia.
. I3mepenue cuitbl TOKa aMIepMETPOM.
. I3mepeHue 31eKTpuYecKoro HarpsbKeHUs! BOJIbTMETPOM.
. Peocrar u MmarasuH cOIpOTUBIICHUMN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOKHOCTH pa3ieJICHUs MOJIFOCOB MarHura.
. MonenupoBaHWe MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS JIEKTPOMArHUTHON WH Ty KIIUH.
. OneiTel @apajes.
. 3aBUCUMOCTb HaIIPaBJICHUS! UHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHUS.
25. DNEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
1. OnbIThI 110 HAOJIOICHUIO YJIEKTPU3AIMH TSl UHAYKIUEN U TIPU COIPUKOCHOBEHUHU.

L X N A WN R

N NN NNRRRRRRRR R R
B W N EFP O WOWOONOOMVPMWNIRLRO



Uccnenosanne neiCTBUS 3JIEKTPUUYECKOTO MOJIS HA POBOAHUKH U TUJICKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU OCTOSHHOTO TOKA.
N3MepeHne U peryJIMpoBaHUE CUIIbI TOKA.
N3MepeHne u peryImpoBaHUE HAIIPSKEHUS.
HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKA, MAYIIETO 4Ye€pe3 pEe3UcTop, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBHCHMOCTb 3JIEKTPUYECKOIO  CONPOTHUBIICHHUS
IIPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAN [TIONIEPEYHOT0 CEYEHNs U MaTepHraa.
8. IIpoBepka mpaBuia CIOKEHUS HAIPSKEHUHM IIPU ITOCIEA0BATEIBHOM COCIMHEHUHU
JBYX PE€3UCTOPOB.

9. IIpoBepka mpaBuiia sl CUJIbI TOKA IPU NApaJUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpesenenue padboThl IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpesesieHre MOITHOCTH 3JEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. MccnmenoBanye 3aBUCMMOCTH CUJIbI TOKA, UYILETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS

Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccmenoBanye MarHuTHOTO B3aWMOJIEUCTBUS IMOCTOSIHHBIX MarHUTOB.

15. U3yyeHue MarHuTHOTO TMOJisi MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU W

pa3iciICHUN.

16. MccnenoBanue AENCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHS KATYIIKU C TOKOM

Y MAarHATa OT CHJIbI TOKA U HAITPABJICHUS TOKA B KaTYIIIKE.

18. I3ydyeHue AeiCTBUS MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue u n3ydeHue padoThl DJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anexkTpoaBuraTenbHON yCTaHOBKH.

21. ONBITHI IO UCCIAEAOBAHUIO ABJICHUS 3JIEKTPOMATHUTHOW WMHIYKIHMH: UCCIIEIOBAHUE

VU3MEHEHUU 3HAUYCHUS U HAIIPABJICHUSI MHAYKIIMOHHOIO TOKA.
9 KUIIACC

Pa3nen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMEepHOE mNpsAMoNIMHENHOE IBHKeHUE. HepaBHOMepHOE
PSMOJIMHEWHOE JBMKEeHUE. CpelHsAss U MIHOBEHHAsl CKOPOCTh TeJla NMPU HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHEHOe aBrkeHue. CBOOOIHOE NajeHHE.
Omnbitel ['anunes.

PaBHOMepHOE ABUX)EHUE 110 OKPY>KHOCTH. [lepron n yactora oOpatenus. JIuneiinas u
yIJIOBasi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Tepse1it 3akoH Hetotona. Bropou 3akon Herotona. Tpernii 3akoH Herotona. [Ipuniun
CyNEPHO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS! CKOJBXEHHUSI, CHJIa TPEHUS
MOKOS1, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOIO MaJCHHUS.
JBmwxenne mianeT BOKpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
neperpy3Ku.

PaBHOBecue MaTtepualibHOM TOYKU. AOCONIOTHO TBEPAOE Teino. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTH.

o U A wWN



Nmnynsc tena. MIsMeHeHne umiyibca. MMIynbC cuibl. 3aKOH COXPaHEHUs MMITYJIbCA.
PeakTuBHOE NBUKECHHUE.

Mexannueckasi pabota 1 MOIIHOCT. PaboTta cuit TskecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHIManbHas dHEprus Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IloreHnmanbHass odHeprus cxaron npyxunbsl. Kunernueckas oHeprusa. Teopema o
KMHETUYECKOU SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1.
2.

o v kW

9.

10.
11.
12.
13.
14.
15.
16.

Habmoienne MexaHu4ecKoro JBMKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
CpaBHEHHE IyTEH U TPACKTOPHM JBUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccenenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKCHUS.

HabitoieHue nBMKEHUs Tesla o OKPY>KHOCTH.

HaGntoneHne MexaHMYeCKUX SIBJICHMM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTENIBHO KaOMHeTa
(du3uKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUIIBI.
HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepemaua uMIrypca Mpy B3aMMOJCHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYITPYTOM B3aUMOJIECHCTBUU.

CoxpaHeHHe UMITYJIbca P a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.

HabitoieHne peakTUBHOTO ABMXKEHUS.

CoxpaHeHNe MEXaHUUECKON SHEPIUH ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHne MEXaHUYECKOW S3HEPTUU ITPU JBUYKEHUH TEJIA IO ICUCTBUEM IIPYKHUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

KoHcTpynpoBaHre TpakTa JUisl pa3roHa M JAJbHEHMIIEr0 PaBHOMEPHOIO JABUKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeHeNd CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUXKEHUS IIapuKa IO
HaKJIOHHOW INIOCKOCTH.

OmnpeneneHrue yCKOpPEHHUs Tela MNpU PAaBHOYCKOPEHHOM JIBHJKEHHMH 10 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JBHUXKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadalbHOU
CKOPOCTH IIyTHM OTHOCSATCS KakK psii HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUS.

Omnpenenenue kodhumrieHTa TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHUIBI TPEHMs] TIPU PABHOMEPHOM JIBUJKEHUHM Tejla 110
TOPU30HTAIIBHON MTOBEPXHOCTH.

Onpenenenue paboOThl CUJbl YIPYIOCTU MpU MOABEME Tpy3a C HCHOIb30BAHUEM
HETOJBUKHOTO U MOJIBUYXKHOTO OJIOKOB.



11. MI3yueHue 3akoHa COXpAHEHUS IHEPTUU.

Pa3znen 9. MexannuecKue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe aBmkeHre. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUM: MMEPUOJI, YacTOTa,
aMIuIuTyaa. MaremMaTU4eCKUul W TPYKUHHBIA MasTHUKH. [IpeBpailieHue sHEpruu Mpu
KOJIeOATETbHOM JIBUKCHUH.

3aryxaronue kojiebanus. BeiHyxk1eHHbie kosieOanus. Pesonanc. MexaHnuecKre BOJIHBI.
CBoiicTBa MeXaHMYEeCKUX BOJH. [Ipo/onbHBIE W MOMEpeuHble BOJHBI. J[TMHA BOJHBI U
CKOpPOCTh €€ pacmpocTpaHeHusi. MexXxaHudecKue BOJHBI B TBEPAOM TeJe, CEUCMUYECKHE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. MH(]pa3Byk U yapTpa3ByK.

Jemoncmpayuu.

Habmronenue konebanuii Te Mo ISMCTBUEM CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.

PacnipocTpanenue npo10abHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

./Taﬁopamopubte pabomul u onvimeol.

1. OmnpenenieHUe YacTOThI M IEPUO1a KOJIEOAaHU MAaTEMAaTUUYE€CKOTO MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIEpro/ia KojaeOaHu MpyKMHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Tepuoja KojaeOaHuM MOJBEIICHHOTO K HUTH Ipy3a OT

JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEPUOJa KOJIOaHUM MPYKUHHOTO MasiTHUKA OT MacChl

rpysa.

5. IIpoBepka HE3aBUCUMOCTH TE€pHOJia KOJeOaHUW TPy3a, MOJABEUICHHOTO K HUTH, OT

Macchl rpy3a.
6. OmbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEPHOJA KOJICOAaHUN MPYKUHHOTO
MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. VI3aMepeHue yckopeHus cBOOOJHOTO MaJIeHUS.

Paszges 10. DieKTpoOMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MOJie. DNEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BosH. [llkana »MeKTpOMAarHUTHBIX BOJIH. M CMOJIb30BaHME SJIEKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIIBHOTO TelnedoHa.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBas momenb cBera. Mcrounuku cera. [IpsMonMHENHOE paciipOCTpaHEHUE CBETA.
3atmenuns Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOoH OTpaKeHUs CBETA.

[Ipenomiienue cBeta. 3akoH MpesomiieHUs cBeTa. [lojlHO€ BHYTpEHHEE OTpa)KCHHUE
cBeTa. Mcnoib30BaHMe MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nun3e. OnTudeckas cuctema (Qoroarnmapara, MUKpPOCKONa W
Teyeckomna. ['a3 kak ontudeckas cucremMa. bim3opykocTh U JambHO30PKOCTb.

I e



Paznoxenue Oenoro ceera B crekTp. Onbitel HetoToHa. CriojkeHHE CIEKTPaIbHbBIX
1uBeToB. J(ucnepcus ceera.
Jemoncmpayuu.

L e N A WN R

[IpsiMmonuHeHOE pacpoCcTpaHeHUE CBETA.

OTtpakeHue cBeTa.

[Torydenne n300pakeHnuil B IIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuueckuid CBETOBO/I.

XoJ ayuei B coOuparonieil JInH3e.

XoJ Jiyuer B paCCEUBAIONIEH JIMH3E.

[Toyuyenue n300paxkeHU ¢ TOMOUIBIO JTUH3.

. Ilpunuun neictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopenb ria3sa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonmydenue 6enoro cBeTa Mpu CIOKEHUHM CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.

1.
2.
3.

N o v s

WccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIy4a OT yTJia aJcHHUs.
N3ydenne xapakTepUCTHK N300paKeHUs TIPeIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJila MPEIOMIICHHUS CBETOBOTO JIyda OT yriia MaJIeHUs
Ha TPaHUIIC «BO3TyX—CTEKIION.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITHl IO BOCIPUSITUIO I[BETA MPEAMETOB MPU MX HAOIIOJICHUH Yepe3 IIBETOBBIC
(bUIBTPHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
U norjouieHrne ceera atomoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anbda-, O6era- u ramma-uziaydeHus. CTpoeHHWE aTOMHOTO sjipa.
Hyxnonnas monens atromHoro siapa. M3orombl. PagnoaktuBHBIE mpeBpaiieHud. llepuon
MOJTypacrajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO M MAaCCOBOTO YHUCEN. DHEPTUS
CBSI3M aTOMHBIX sifiep. CBsI3b MacChl M 3HEpruu. Peakiuu cunrtes3a u aenenus saep. ctounnku
sHeprun CoJHIIA U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAuOaKTUBHBIX U31y4YEHUN HA )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

I

CreKkTpbl U3ITy4YEHHUSI U TTOTJIOLICHMS.

CrekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Perucrpanus nznydeHus: IpUpPOJIHBIX MUHEPATIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1.
2.

Habmoienne CruTomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUeHUSI.
HccnemoBanue TPEKOB: M3MEPEHHE DHEPTHHM YACTHUIIBI IO TOPMO3HOMY IyTH (T10
dboTorpadusm).



3. W3mepeHue paguoakTUBHOIO (hOHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOAYJIb.

[ToBTOpPUTENBHO--00001IAIOIUIT  MOIYJIb MpEIHA3HAYeH MJs CUCTEMaTU3aluu U
000OILIEHUST TPEIMETHOTO COJAEPKAHUS U ONbITAa JESATEIBHOCTH, NMPUOOPETEHHOIO IpH
M3YYEHHU BCETrO Kypca (PHU3UKHU, a TaKkKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY
’K3aMeHy MO (pU3HKe 7151 00yUaIOUMXCsl, BBIOPABIINX ATOT YUEOHBIH MpeaAMeET.

[Ipy wW3ydyeHHWHM [JAHHOTO MOJYJS PEAIM3YIOTCSd M CHUCTEMATU3HPYIOTCS BHIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBACTCS JOCTIKEHHE TMPEIMETHBIX U
MeTanpeIMETHBIX TNIAHUPYEMBIX PE3YJIbTaTOB 00yueHus, GOPMHUPYETCS €CTECTBEHHOHAYYHAs
I'PAaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEAOBAHMS SIBICHUN NPHUPOABI U TEXHHKH,
OBJIAJICHUE YMEHUSAMU OOBSICHATH (PU3NUYECKUE SBIICHUS, NMPUMEHSS IMOJyYEHHBIE 3HAHUS,
pelaTh 3aa4i, B TOM YHUCJI€ KAYECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATIBHO AEATENBHOCTHBIN XapaKTep NaHHOIO pPA3Zesia peaju3yercs 3a CYET
TOT0, YTO 00YHYAIOIIMECs BBIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI pacro3HaBaTb U HAYYHO OOBSICHATH (hU3HUECKUE
SBJICHHSI B OKPY KAIOLIEH IPUPOJIE U TIOBCEIHEBHOM )KU3HU;

UCIOJIb30BaTh HAYYHbIE METObI UCCIEOBAHUS (PU3NUECKUX SBJICHUI, B TOM UUCIIE IS
MIPOBEPKU TUIIOTE3 U MOIYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI HanOOJEE€ BAKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, NPAKTUYECKOTO HKCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB 3HEPrUM HAa OCHOBE
3aKOHA MPEBPAILEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPIUU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpPABJICHO Ha

JOCTHKCHHUC JIMTYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPCAMCTHBIX O6p&30BaTCJIBHBIX PE3YJIbTATOB.

B pesynprare usydeHus ¢GU3MKM HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs Yy

oOyuatomierocs OyayT cpopMUpOBaHbI CICAYIONINE JIUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMNpPOSABJICHUE HHTEpPECA K HCTOPUM MU COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaxJIaHCKOr0 M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJIE€HMU OOUIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MMPUMEHEHUEM JTOCTHXKCHHUHN (PU3UKY;
— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOIO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCIPUSITHE 3CTETUYECKUX KAaUeCTB (PU3NUECKON HAYKHU: €€ TapMOHUYHOIO MTOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUSA:

— OCO3HAHHUE IIEHHOCTU (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHUS MUPAa,
OCHOBBI PA3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABIISIOMIEN KYJIBTYPHI;

— pa3BUTHE HAYYHOU JII0003HATENBHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOMN AESITENIbHOCTH;
5) popMuUpOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOLUOHAJIBLHOI0 0JIATONOJIY YU

— OCO3HaHHUE LIEHHOCTU 0€30MacHOro o0pasa KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, Ba)XKHOCTH MpaBUJ OE30MACHOrO MOBEACHMUS Ha TpPaHCIOpPTE, Ha JAOoporax, ¢
AIIEKTPUUECKUM U TETJIOBBIM 000PYIOBaHUEM B JIOMAIIIHUX YCIOBUSX;

— cOpMHPOBAHHOCTh HaBbIKa pedIIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TAKOTO
e IpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTMBHOE YYacTHE B PEIICHUH IPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTesIbHON
OpraHu3aluy, Topoja, Kpas) TEXHOJOIMYECKOW U COIMaJIbHON HANpaBICHHOCTH,
TPeOYIOIMUX B TOM YUCIE U (PU3NUECKUX 3HAHHM;

— UHTEpeC K MPaKTUUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUS:

— OpHUEHTalMs Ha NpUMEHEHUEe (U3MUECKUX 3HAHWM U1 pelieHus 3aaad B 00JacTH
OKpY>Karolllel Cpe/ibl, MJIAHUPOBAHMS MTOCTYIKOB U OLEHKU UX BO3MOXHBIX MOCJIEICTBUI
JUTS OKPYKAIOIIEH CPEIbI;

— OCO3HaHME TN00aTBbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOJIeM U MyTeil UX pelieHus;

8) ajanTanuu K U3MEHAIONIUMCH YCJIOBUAM COIUAJIBHOM U MPUPOIHOM Cpebl:

— TMOTPEOHOCTHh BO B3aWMOJICHCTBUU TPHU BBIOJTHCHUH WCCICIOBAHUNA W TIPOEKTOB
(bu3nYecKol HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO AEATEIbHOCTD;

— MOTpPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie (GOpMyIHpOBATh HJEH,
MOHSATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHUE JAePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3MKH;



e — IINIAaHUPOBAHHUC CBOCTO PA3BUTHUA B HpI/IO6p€TCHI/II/I HOBBIX (I)I/ISI/I‘ICCKI/IX 3H8.HHI>1;

CTPCMJICHUC AHAJIM3HUPOBATL U BbIABJIATL B3aUMOCBA3U IIPUPOIADI, 06I_HCCTBa n

9KOHOMHUKH, B TOM YHCJIE C MCIIOIb30BaHHEM (PH3UUECKUX 3HAHUI;
e — OIICHKA CBOUX JCHCTBHH C Y4YETOM BIIMSHHS Ha OKPY’KAIOIIYIO CPEay, BO3MOXKHBIX
JI00ABHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl y oOyuwaromierocsi OyayT cpopMUpOBaHbI MeTanpeAMeTHble Pe3yJbTaThl,
BKJIFOYAIOUIUE I103HABATEIbHBIE YHUBEPCAJIbHBIE Y4YEOHbIE JEUCTBUS, KOMMYHHKAaTHUBHbIE
yHUBEpCaJbHbIC yUeOHbIE IEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbBIC YUeOHBIEC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBrble Jjornyeckue aeicTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH O0BEKTOB (SIBJICHUN );
yCTaHABIMBaTh CYIIECTBCHHBIM TpH3HAK KiIacCH(PHUKAIIMM, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B pacCMaTpPUBAeMbIX (DaKTax, MTaHHBIX U
HaOJIOJICHUAX, OTHOCSIIUXCS K GU3NUCCKUM SIBIICHHSIM;

BBISBJISATh PUIMHHO--CIICACTBCHHBIC CBSA3H NMPU M3yYeHUU (DU3MUYCCKUX SBICHHHA W
MPOIIECCOB, JCJIaTh BBIBOJABI C HCIOJb30BAHUEM JICIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIFOYCHHM, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BEITUUHH;
CaMOCTOSITCNIFHO BBIOMPATh CIOCOO pelieHus ydeOHOoW (u3uUeckor 3amaun
(cpaBHEHHE HECKOJBKHX BAapUAaHTOB PEIICHHUs, BHIOOp HanOoyiee MOIXOJAIICTO C
y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTCPHUCR).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

IPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
(U3UYCCKHI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISA0BAHNE (PU3HUUECKOTO SBICHUS;
OIICHHBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYUYECHHYIO B XOJI€
WCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;

CaMOCTOSATENbHO  (OpPMYIUpOBaTh OOOOIIEHUST ¥ BBIBOJBI TIO pe3yJbTaTaM
IPOBEIEHHOT'O HAOTIOACHUS, OIIBITA, MCCIICIOBAHNS;

IIPOTHO3UPOBATh BO3MOYKHOE JajibHEHIee pa3BUTHE (PU3NUYECKHX IIPOIECCOB, a
TaK)K€ BBIIBUTATH MPE/ITOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTCKCTaX.

Pabora ¢ undpopmaunmeii:

OPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpE
uH(pOpMAIMU WK JAHHBIX C YUETOM MPEJI0KEHHON yueOHOM pu3nyueckon 3a1auu;
aHAJIN3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAITUIO PA3THUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpMY MPEACTABICHUS HMHPOPMAIUN U
WJUTFOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOKHBIMU CXEMaMH, JUarpaMMaMH, WHOMN
rpaduKoi 1 MX KOMOWHAIIASMH.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeCTBHSA:



B XOJC OOCYXKICHHUS Y4eOHOro Marepuaia, pe3ysbTaToB JabOpaTOpPHBIX pabOT U
IIPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJICH,
HaIleJICHHBIC HA PEIICHHE 3a/1aUd U TOIJIepKaHue 0J1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
0OHapyKMBaTh PA3IMINEC U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPENCTaBIATH PE3YJAbTAThl  BBITIOJHEHHOTO (DU3UYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh M HUCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHUIYATHHOU PaOOTHI
IIPU PEIICHUN KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh IIeJIM COBMECTHOM JCATCIBHOCTH, OPTaHW30BBIBATH JICHCTBHUS IO €€
JOCTIKCHHIO: PACIIPEACIIATh POJIH, 00CYKIaTh IIPOIIECCHl M PE3YIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATh CBOKO YacTh PabOThI, JOCTUTAs KauyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBHS C IPYTUMHU YJI€HAMHU KOMaH/IbI;
OIICHHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIIbHO C(hOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUS.

PerJIHTI/IBHLle YHuUBEpPCAJIbHbBIC yqeﬁnble I[eﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH TIPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalHsAX, TPEOYIOmMUX s
pereHus GU3NIEeCKUX 3HAHUH;

OPHEHTHUPOBATLCSA B PA3IMYHBIX IMOAXOJAaX NMPHHATHS pEUICHUHN (MHIWBHIYaTbHOE,
MIPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIOH);

CaMOCTOSITEIIbHO COCTABJIATh AJITOPUTM pPeIIeHUs (U3WYECKOW 3ajaudl WM TUIaHA
UCCJICIOBAHUS C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’lb, AMOIUOHAJIbHBbIN NHTEJIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallU U IIPEAJIaraTh IUIaH €€ U3MEHEHUS,
OOBSACHSTh TPUYUHBI JTOCTHKCHHUS (HETOCTHKEHUS) pPE3yJbTaTOB JIESATEIHHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH (B TOM YHCJIE€ B XOJ1 BHITIOJIHEHUS (PU3UYECKOTO
UCCJIEIOBAHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHUBILIUXCS
CUTYaIlMi, YCTAaHOBJICHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIU U YCIOBHSIM;

CTaBUTb ce0s1 Ha MECTO IPYTOro YeJIOBEeKa B X0JI€ CIIOPA UJIM IUCKYCCUU HA HAYUHYIO
TeMY, IOHUMATh MOTHUBBI, HAMEPEHUSA U JIOTUKY JAPYTrOro;

MpU3HaBaTh CBOE MPaBO Ha OMMOKY TpH perieHUuH (U3MUECKUX 3aJad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYTOro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 Kiaacce npeMETHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JTOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y O0YHYAIOIIUXCSI YMEHUI:



. UCIOJb30BaTh MOHATUA: (U3NYECKHE M XUMHUYECKHE SIBJICHUS, HaONIO/IEHNE,
HKCIIEPUMEHT, MOJEJNb, TUIOTE3a, CAUHMIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEPIOE, JKUIAKOE, Ta3000pa3HOE), MEXAHUYECKOE
JBHYKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPH,
paBHOJCHCTBYIOIIAass cuiua, nedopmanusa (ynopyras, IUlacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

. paznuuath sBIeHUs (quddy3us, TEIIOBOE IBIKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBKEHUE, HEPAaBHOMEPHOE ABMKEHUE, UHEPLUS, B3aUMOJEHCTBUE TEJl, PABHOBECHE TBEPABIX
TE€J C 3aKPEIIEHHON OCBhIO0 BpAICHUS, ITepeaada JaBJICHUs TBEPABIMH TEIAMM, KUIAKOCTIMHU
U razamu, aTMoc(hepHoe JaBiieHuE, IIIaBaHUE TeJ, PEBPALICHUS MEXaHUYECKOW YHEPTHH ) TIO
ONMCAHUI0 MX XAPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIIMX IJAaHHOE
(bu3nyecKoe SIBJICHUE;

. pacrno3HaBaTh MNPOSIBICHUE U3YUCHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOLEM MUPE, B
TOM 4Hclie PU3NUECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI ABMXKEHUS C PA3IMUHBIMU CKOPOCTSIMU
B J)KMBOW M HEXWBOHM INpUPOJE, NEHUCTBHUE CHIIBI TPEHHUS B NPHUPOAEC M TEXHUKE, BIIMSHUE
aTMoc(hepHOro JaBJICHUsI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO, pblYaru B TeJE YeJI0BEKa, IPU
TOM NEPEBOJUTH MPAKTUUYECKYIO 3a/ayy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

. ONKCHIBATh U3YYECHHBIE CBOMCTBA TEJl U (PU3UUYECKUE SIBJICHUS, UCTIONIb3Ys (PU3MUECKUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSA CKOPOCTD,
CUJ1a yIpyroCcTH, CUjla TS¥KECTH, BEC TeNa, CUIIa TPEHHUSI, TaBJieHHe (TBEPAOIO Tela, )KUJIKOCTH,
ra3a), BBITAJIKMBAIOLIAs CHJIa, MEXaHUYecKast paboTa, MOIIHOCTb, TJIEYO CHJIbI, MOMEHT CHUJIBI,
KO3 PUIIMEHT MONE3HOTO AEUCTBUS MEXAHU3MOB, KHHETUYECKAsl U MOTEHLUATIbHAS YHEPTHUs),
IpU ONHMCAHWU MPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYUH, UX
0003Ha4YEHUS U €AMHULIBI (PU3UUECKUX BETMUMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO
(GuU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMM, CTPOUTHh TpaduKU H3YyUYEHHBIX
3aBHCHUMOCTEH (PU3NUYECKUX BEITUYNH;

. XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHI, HCHOJb3YS
mpaBuja CIOXKEHUs cuil (BAOJIL OJHOM mpsimoil), 3akoH ['yka, 3akoH Ilackams, 3akoH
Apxumena, nmpaBuJIO paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPABHUIIO» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXaHUYECKOI SHEPTuH, PU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

. OOBSACHATH (PU3MYECKUE SIBJICHUS, NPOLECCHl U CBOMCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTYyallMii MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUUYMHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMUECKUX IIaroB ¢ omopoi Ha 1-2
M3YUYEHHBIX CBOMCTBA (DU3NYECKUX SBJICHUHN, PU3NUECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

. pemiath pacu€THble 3a7aud B 1—2 JEMCTBHS, HCIONB3YS 3aKOHBI M (POPMYJIBL,
CBsI3bIBaIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajM3a yCJIOBUS 3a/1aydl 3aluChIBaTh
KpaTKO€ yCJIOBUE, MOACTABIATh (PU3NUYECKUE BEIUUYMHBI B (DOPMYJIBI U MIPOBOIAUTH PACUETHI,
HAaXOAUTh CHOpPaBOYHBbIC Jl@aHHBIE, HEOOXOIWMbIE Ui peUIeHUs 3ajad, OLIEHUBATh
PEATUCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUUHBI;

. pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOKHO PEIIUTh MPH MOMOIIM (PUIUIECKUX
METOJI0B, B ONKCAHUU UCCIIEOBAHUS BBLIEIATH MPOBEPSIEMOE MPENIONIOKEHNE (TUIIOTESY),
pa3ianyaTh U UHTEPIPETUPOBATH NOJYyUYEHHBIH pe3ybTaT, HAXOAUTh OIIMOKHU B XOJ€ OIbITA,
JIEJIaTh BBIBOJBI I10 €r0 PE3YJILTATAM;



. MPOBOJUTH OMbITHI 10 HAOJIOACHUIO (PU3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB
Ten:  (GopMylIupoBaTh NpOBEpsSEMble  MPEANONOXKEHHs, CcOoOupaTh YCTAaHOBKY U3
NPEJI0KEHHOT0 000PYI0BaHHUs, 3aUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI;

. BBITIOJIHATH MPSMbIE U3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa, CUJIbI U
TEMIIEPATypbl C HCIOJB30BAHUEM AaHAJOTOBBIX M UUGPOBBIX MPHOOPOB, 3aMUCHIBATDH
MOKa3aHus IPHOOPOB ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

. IPOBOJUTH HCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYMHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHUMOCTU MYTH PAaBHOMEPHO JABMXKYILIErocs Tena
OT BPEMEHHM JBMKCHUS Teja, CHUJIbI TPEHHS CKOJBKEHHs OT Beca Tella, KauecTBa o0paboTKu
ITIOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CHJIBI TPEHUS OT IIOIIAIA COTPUKOCHOBEHUS TEN, CHUJIIBI
YOPYTOCTU OT YIJIMHEHUSI IPY>KUHBI, BEITAIKMBAIOIIEH CUJIBI OT 00bEMaA MOTpyKEHHOM YacTH
TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUH IIaBaHUs TEJ, YCIOBUI paBHOBECHUS pblyara 1 OJIOKOB),
y4acTBOBAaTh B IUIAHUPOBAHUM yU4E€OHOI'O MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUs], ClieAys IMpeaJo)KEHHOMY IUIaHy, (GUKCHPOBAaTh pe3yJbTaTbl IOJYyYEHHOU
3aBUCHUMOCTH (PM3UYECKUX BEJIMYUH B BHJIE MPEIJIOKEHHBIX TaOIUI M TpaduKOB, AENIaTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEAOBaHNU;

. IIPOBOJIUTh KOCBEHHBIE H3MEPEHMsS] (PU3MUECKMX BEJIWYUH (TUIOTHOCTh BEUIECTBA
XKUIKOCTH U TBEPAOTO TEJA, CUJIA TPEHUS CKOJIBKEHUS, TaBICHUE BO3/1yXa, BHITAJKUBAOIIASL
cuJja, ICHCTBYIOINIAs HA MOTPYKEHHOE B )KUJAKOCTh TEJI0, KOAPMUITUEHT MOJIE3HOT0 ICUCTBUS
MIPOCTBIX MEXAHU3MOB), CeAys MPEMT0KEHHOW MHCTPYKIUU: MPU BBIITOJIHEHUH W3MEPEHHM
coOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTh 3HAYEHUE UICKOMOM BEJTUYHHBIL;

. coONOaTh NpaBWIa TEXHUKH 0O€30MmacHOCTH mpu paboTe ¢ JabOpaTOPHBIM
00opyIoBaHUEM;
. yKa3bIBaTh NPUHUUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUINECS] COCYyIbl, OapoMeTp, pblyar, MOABMKHBIA HU
HENOJIBUKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTb;

. XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C ONOPOI Ha MX OMKUCAHUS (B TOM YHCIIE: TOITUITHUKH, YCTPOMCTBO BOAOIIPOBO/IA,
TUAPABINYECKUNA MPECC, MAHOMETP, BHICOTOMEpP, MOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys
3HaHUS O CBOMCTBaX (PU3WYECKHX SIBJICHUM M HEOOXOAUMbIe (PU3HYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

. NPUBOAUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsI (U3MYECKUX 3HAHUM B TMOBCEJHEBHOM JKU3HU Uil  oOecredyeHus
0e30MacHOCTH MpHU O0pallleHUH ¢ TPUOOpPaMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS
3JI0POBbS U COOMIOAEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY>KAIOIIEH CpeJie;

. OCYIIECTBIISATh OTOOP MCTOYHMKOB HH(popmanmu B VIHTepHETE B COOTBETCTBHM C
3a/laHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHMM M IYTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIAEIATH MHPOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUYHNBON WIIH
MOKET ObITh HEIOCTOBEPHOM;

. UCIIOJIb30BaTh MPH BHIMOIHEHUN YUE€OHBIX 3a/1aHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3MUeCKOro cojfep)kaHus, CIPaBOYHBIE MaTepualbl, pecypchbl ceTd WHTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTHUPOBAHMS TEKCTa, IPeoOpa3oBaHus MHPOPMALMU U3 OJJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMALMK (PU3NYECKOTO COACPKAHMSI, B TOM YHCIE IyOJUYHO MAENaTh



KpaTKHe COOOIIEHHs] O pe3yJibTaTax IMPOEKTOB WM YYE€OHBIX MCCIEIOBAaHUM, MPU HTOM
IPaMOTHO HKCIIOJIb30BaTh M3yUYEHHbIN MOHATUUHBIN anmapar Kypca (U3UKH, COMPOBOXKAAThH
BBICTYILJICHUE MTPE3EHTAlLIUEH;
. P BBINOJIHEHUHM YYEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpeessiTh 00S3aHHOCTH B
Ipylnie B COOTBETCTBMHM C IOCTaBJIEHHBIMHU 3aJadaMH, CJIEOUTh 3a BBIIOJHEHHEM ILJIaHa
JEeMCTBHIA, aIeKBATHO OLICHUBATH COOCTBEHHBIN BKJIA/ B ACSITEILHOCTD TPYIINbI, BHICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHust B 8 Ki1acce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:
o UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHMSI BEIIeCTBa, KpHUCTANIMYECKMEe W amMopdHbie Tea,
HACBIIICHHBI W HEHACHIIIEHHBIM Tap, BJIAXKHOCTh BO3/yXa, TEMIeEparypa, BHYTPEHHSS
SHEPrusi, TEIIOBOU JABUraTENb, 3JIEMEHTAPHBIN AJIEKTPUUECKUM 3apsij, JIEKTPUUECKOE I0JIe,
MPOBOJAHMKH U JTUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
o pasznuyarh SBJIEHUSA (TEIJIOBOE pPAaCIIMPEHHE U CXKaTue, TeIulonepenayda, TEIUIOBOEe
paBHOBECHE, CMauMBaHUE, KAMWUISPHBIC SIBICHUS, MCIApEHUE, KOHJEHCAlus, IUIABJICHUE,
Kpuctajuin3anuss  (OTBepleBaHME), KWIIEHHE, Terulonepenadya  (TErIonpOBOIHOCTD,
KOHBEKIUSA, U3IYyYECHUE), DIEKTpU3alUs Tell, B3aUMOJCHCTBHUE 3apsAllOB, JEUCTBUSA
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHME, B3aUMOJIECUCTBUE MArHUTOB, JEUCTBHE
MarHMTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKIMS) TI0 ONKUCAHUIO UX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMUX JaHHOE (hU3nUecKoe
SBJICHUE;
o pacno3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIEM MHpE, B
TOM uHciie (PU3NYECKHUE SIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KalUJUISIPHbBIE
ABJICHHUSI B MPUPOJE, KPUCTAUIBI B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POChI, TyMaHa, WUHEs, CHEra, AJCKTPUUECKUE SIBJICHUS B
aTMocdepe, ANMEKTPUUECTBO )KUBbIX OPraHM3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( MOoJIOCOB,
pOJIb MarHUTHOTO MOJS JJIsSl JKM3HU Ha 3emJie, MOJISIPHOE CHUSTHUE, IPU 3TOM IMEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (MpPU3HAKHU)
(bU3HYECKUX SIBICHHUI;
o OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3NUYECKUE SIBJICHMS, UCIIONIb3Ys (PU3NUECKHE
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSS JHEPrHs, KOJUYECTBO TEIJIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJAelbHas  TEIUIOTa  IUIABJICHUS,  YJelbHas  TeIIoTa
napooOpa3zoBaHus, yAelbHasl TEIIOTa CrOPaHUs TOIUIMBA, KO3 PUIIMEHT MOJIE3HOTO IEUCTBUS
TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, dJIEKTPUUYECKUN 3apsij, Cuila TOKa,
AIEKTPUYECKOE HAMpPSIKEHUE, COMPOTUBJICHUE NPOBOJHUKA, YAEIbHOE CONPOTUBICHUE
BEILIECTBA, pa0OTa U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA), TPU OITMCAHUU MTPABUIILHO TPAKTOBATh
(U3MYECKUN CMBICT HCIOJb3YEeMbIX BEJIMYHMH, OO0O3HAYEHUS W E€IUHHULBI (PU3HUYECKUX
BEJIMYMH, HAaXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JaHHYIO (PU3NYECKYIO BEITMUUHY C APYTUMHU
BEJIMYUHAMU, CTPOUTD IpaUKH U3yUEHHBIX 3aBUCUMOCTEN (DU3NMUECKUX BEIUYUH;
o XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUHU CTPOSHUS BEIIECTBA, TPUHIIUII
CYNEPIIO3ULINH NTOJIEN (Ha KAUECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa a1
ydyacTtka Iienu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHHWs PHEpruu, MpU STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMATUYECKOE BhIPAKEHUE;



o OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TE€d, B TOM YHCIE M B KOHTEKCTE
CUTyallud INPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTD OOBSICHEHUE U3 | —2 TOTMYECKUX IAroB C ONOpoi Ha 1 —2 W3y4YEeHHBIX CBOMCTBA
buznuecKux SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

o pemaTth pacu€THble 3a7ayd B 2—3 JEHCTBUA, HCIOIB3YS 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHAJM3a YCIIOBUS 33Jlaydl 3aluChIBaTh
KpaTKOE yCJIOBHE, BBIABISITh HEAOCTATOK JIAHHBIX JJIsl PEIICHUS 3a/1aui, BEIOMpPATh 3aKOHBI U
dbopmyIel, HeOOXOAUMBIE I €€ PellleHUs], TPOBOJIUTh PACUEThl U CPABHUBATH MOJTYUYEHHOE
3HaueHUEe (PU3NYECKOM BEIMUYUHBI C U3BECTHBIMU JaHHBIMH;

o pacmo3HaBaTh MpOOJIEMBbl, KOTOpPhIE MOXKHO PEIIUTh MpPH TMOMOIIUA (PUIUIECKUX
METOJI0B, MCIIOJIb3Ysl OIMCAHUE HCCIECIOBAHMS, BBIIEIATH MPOBEPSIEMOE IPEAIOI0KEHHE,
OLICHUBATh NPABUJIBHOCTH MOPSJIKA IPOBEACHUS UCCIIEIOBAHMS, 1€JIATh BBIBOBI,

o IPOBOJUTD OMBITHI IO HAOJIOJIEHUIO (PU3UYECKUX SBJICHUN WM (PU3NYECKUX CBOICTB
Ten (KanWUISPHbIE SIBJICHMSI, 3aBUCUMOCTD JJaBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIeparTyphl,
CKOpPOCTH IpoLiecca OCTBIBAHMS W HArpeBaHUsA IPU H3IYYECHHHM OT LIBETa WU3JIydarolleu
(mornomaroniei) MOBEPXHOCTHU, CKOPOCTh MCIAPEHUs] BOJABI OT TEMIEPATYpPbl KUJIKOCTH U
IJIOIIAAN €€ MTOBEPXHOCTH, NIEKTPU3ALMA TEIl U B3aMMOJIECUCTBUE DJIEKTPUYECKUX 3aps/I0B,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalu3alys MarHUTHBIX II0JI€H ITOCTOSHHBIX
MAarHuTOB, JE€UCTBUSA MAarHUTHOIO II0OJIS HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  AJIEKTPOJBMUraTelis IOCTOSHHOIO TOKa):  (OpMYJIHMpOBaTh  MPOBEpsiEMble
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO0 000pyAOBaHUs, OMKUCHIBATH X0
onbITa U GOPMYIUPOBATH BHIBOJIBI;

o BBITIOJIHATD NPSIMBIE U3MEPEHUsI TEMIIEPATYPBl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa,
CUJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3UUECKUX
BEIIMYMH, CPaBHUBATH pE3yJbTaThl W3MEPEHHH C Yy4ETOM 3aJaHHOM aOCOIIOTHOM
IIOIPEIIHOCTH;

° MIPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3HYECKON BEIMYUHBI OT JIPYTOM C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH COITPOTHBIICHHSI NPOBOJHUKA OT €ro
JUIMHBI, TUIONIAAM TONEPEYHOrO0 CEYEHHMS U YJEIBHOrO CONPOTUBIICHHS BELIECTBA
ITPOBOJAHUKA, CWIbI TOKA, MAYLIErO0 4Yepe3 NMPOBOJHMK, OT HAIPSIKEHHS Ha IMPOBOJHUKE,
UCCJIEIOBAHME TOCIIEOBATEIBHOIO W  MapajuleIbHOIO  COECJWHEHUN TMPOBOJHHUKOB):
MJIaHUPOBATH MCCIEIOBAHUE, COOMpPAThb YCTAHOBKY M BBIMIOJHATH HW3MEPEHHUS, CIEays
MPEAJIOKEHHOMY IUIaHY, (GPUKCUPOBATH PE3YJIbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUJIE TAOIUIL
U rpauKOB, 1€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

o IPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BENUYMH (yAeTbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIIEHUWE IPOBOJHUKA, padOTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
TUTAHUPOBATh U3MEPEHMUSI, COOMPATh SKCTIEPUMEHTAIIbHYIO YCTAHOBKY, CIIELysl TPEIJI0KEHHON
MHCTPYKIIMH, U BBIYUCIIATH 3HAYEHUE BEJINUNHBL;

o cOONIOaTh TpaBWIa TEXHUKU O€30macHOCTHM mpu paboTe ¢ JabOpaTOPHBIM
000py10BaHUEM;
o XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB C OIOPOM HA UX OMHMCAHMS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS IOMOB, THTPOMETP,
napoBas TypOWHA, ammepMeTp, BOJbTMETP, CUETYUK DJICKTPUUECKON  IHEPIHH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, HAarpeBaTeNbHBIE  AIIEKTPONPUOOPHI  (IPUMEPHI),
ANEKTPUUECKUE NPETOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBHUraTelb MOCTOSHHOIO TOKA),



UCIOJb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM M HeoOXoauMble (U3HUECKHE
3aKOHOMEPHOCTH;
o pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PHUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, ICHUXPOMETP,
TUTPOMETP, JBUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOII, pEOCTaT), COCTABIIATh CXEMBbI
ANEKTPUYECKUX LENel ¢ MOCIEAOBATENbHBIM U MapajuIeIbHbIM COECIUHEHUEM 3JIEMEHTOB,
pasznunyas ycloBHbIe 0003HAYEHHS SJIEMEHTOB AJIEKTPUUECKHUX IETIEH;
. OPUBOJUTH NpPUMEPHl (HAXOAUTh HHGOPMALMIO O TMpUMEPax) MNPAKTUYECKOTO
UCIOJb30BaHUS (PU3MYECKMX 3HAHUM B TOBCEJHEBHOM JKM3HM JUId oOOecnedeHus
0e30MmacHOCTH IpH 00pallleHuu ¢ MpUOOpaMy U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS
3JI0pPOBBS U COOJIIOIEHUSI HOPM DKOJIOTUYECKOTO TMOBEJCHUS B OKPYIKaIOILIEH CPEIE;
o OCYIIECTBISATH MOUCK HHPOpMaIuu (U3NUECKOTO coiep:kanus B IHTepHeTe, Ha OCHOBE
MMEIOIIMXCA 3HAHUA M MyTEM CPAaBHEHHs JOMOJIHUTENbHBIX HWCTOYHHKOB BBIJIEIATH
MH(}OpMaIUIO, KOTOPas SIBISIETCS IPOTUBOPEUYUBON UITM MOKET OBITh HEIOCTOBEPHOM;
o UCIOJIb30BaTh MPY BBIMOJIHEHUH YUE€OHBIX 3a/1aHUN HAYyYHO--IIOMYJISIPHYIO JIUTEPATypy
(u3MYECKOTO COJIep)KaHus, CIPABOYHBbIE MaTepHalibl, pecypchl cetu VHTepHeTr, BianeTh
npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MH(GOPMaLUU U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;
o co37aBaTh COOCTBEHHBIE IMCHMEHHbIE M KpATKHE YCTHbIE COOOLIEHUs, 0000mas
MH(}OpMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJIEPKaHUS, B TOM YUCIIE Iy OJIMYHO
MIPEACTABIISATh PE3YNbTATHl MPOEKTHON WM HCCIEAOBATENIbCKOW AESATENbHOCTH, NMPU 3TOM
IPaMOTHO HKCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN anmapar Kypca (pU3HKH, CONPOBOXKAAThH
BBICTYIUJIEHUE MTPE3EHTALIUEN;
o OpU BBINOJIHEHUH YYEOHBIX NPOEKTOB M HCCICAOBAHUN (PU3NYECKUX IPOIIECCOB
pacnpeenaTb 00I3aHHOCTH B IPYIINE B COOTBETCTBUU C IIOCTaBJICHHBIMH 33/1a4aMU, CJIEAUTD
32 BBINOJHEHMEM IUIAaHAa JAEWCTBUA UM KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIIEHHUBATH
COOCTBEHHBIH BKJIaJ] B JACITENBbHOCTb TIPYIIbl, BbICTpAaUBaTh KOMMYHHUKATHUBHOE
B3aMMOJIEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koH1y 00yueHust B 9 Kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:
o UCIIOJIb30BaTh TIOHSATHS: CHUCTEMa OTCYE€Ta, MaTepuaibHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh MEXaHUYECKOro JABWXKEHUS, Aedopmanus (ympyras, I[JIacTHUYecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W IEPErpy3KH, LEHTP TAKECTH,
abCOMIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPIOTO Tejla, PAaBHOBECHE, MEXaHUYECKUE
Kojie0aHusi ¥ BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, dJIEKTPOMArHUTHHIC BOJHBI, IIKala
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPhl HUCIYCKaHUS U
NOTJIOUIeHMS, alb(a-, 0eTa- U TaMMa-u3Ty4eHus, U30TOIbI, siAepHasi IHEPreTHUKa,
o pasznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JABUKEHHE,
PAaBHOYCKOPEHHOE MPAMOJUHEHHOE JBUKEHUE, CBOOOJHOE MaJCHHE TeJ, PABHOMEPHOE
JIBUKEHUE TIO OKPY>KHOCTH, B3aMMOJICUCTBHUE TEJ, PEAKTHUBHOE JBU)KEHUE, KOJjeOaTenbHOe
JBIDKEHHUE (3aTyxalolllie M BBIHYXICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUKCHHE,
OTpaXeHUE 3BYKa, MPSIMOJUHENHOE paclpOCTpaHEHHUE, OTPAKEHHUE U MPEJIOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTPAKCHHE CBETa, Pa3iokKeHHE Oel0oro cBeTa B CHEKTP M CIOKEHHE
CHEKTPaJIbHBIX L[BETOB, IUCIIEPCUSl CBETA, ECTECTBEHHAs PAJHMOAKTUBHOCTh, BOSHUKHOBEHHE



JMHENYaTOro CHeKTpa M3JTYyYEHHMs) MO0 OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

o pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKUX SIBJICHUN B OKpYXKalolieM Mupe (B
TOM 4ucie (U3UYECKUe SIBICHUS B MPHUPOAE: MPWIMBBI M OTIWBBI, JBUKCHHE IUIAHET
ConHEYHON CHCTEMBI, PEAKTUBHOE JBW)KCHHE >KHUBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJHBI, IIyHAMH, 3XO0, IBETA TEJI, ONTHYECKUE
ABJICHUSI B TPUPOJE, OMONOrHMUEcKOoe JCHCTBHE BUAMMOIO, YIbTPapUOIETOBOTO U
PEHTTEHOBCKOTO W3IyYEHUH, €CTECTBEHHBIN pPaJWOAKTUBHBIA (POH, KOCMUYECKUE Iy4H,
PaaMOAKTUBHOE W3JIYyYEHHUE MPUPOJHBIX MUHEPAJIOB, NEUCTBUE PAAUOAKTUBHBIX H3ITy4YCHUN
Ha OPraHu3M YeJIOBeKa), IPH 3TOM MEPEBOIUTh MPAKTUUYECKYIO 3a/1auy B YUEOHYIO, BBIACISTh
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBIICHUN;

o OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TE M (PU3NUECKUE SBJICHHUS, UCIIONb3Ys (PU3UUECKHE
BEJIMYUHBI (CPEAHsS M MIHOBEHHAash CKOPOCTh Tejla MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpEHHE, MepeMENIEHUE, MyTh, YII0Basi CKOPOCTh, CHJIa TPEHHMS, CUJIa YIIPYTrOCTH, CHJIa
TSKECTU, YCKOpPEHHE CBOOOAHOTO MaJCHMs, BEC Tejla, UMIYJbC TEla, HUMITYJbC CHIIbL,
MexaHudeckas padoTa W MOIIHOCTh, MOTEHUHUAJIbHAs B3HEPrus Teja, MOAHSATOrO HaJ
MTOBEPXHOCTHIO 3€MJIH, TOTEHIMAIbHAS SHEPTHS CHKATOM NPYKUHBI, KHHETHYECKAsi SHEPIrus,
MOJIHAsI MEXaHWYeCKas PHEPrus, NEPHOJ U YacTOTa KOJEOaHW, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMJICHUS Cpefbl), IPU OMHCAHUU
IPAaBWIBHO TPaKTOBAaTh (DU3MUECKUNA CMBICT HCIOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
€MHULIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3HUECKYIO
BEJIMYUHY C APYTUMU BETMYMHAMU, CTPOUTH rpadKi U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJINYUH,;

o XapaKTEepPU30BaTh CBOMCTBA Tell, (PU3HUECKHUE SABJICHHUS U TPOLIECCHI, UCIONb3YS 3aKOH
COXpaHEHUs YIHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIMI CyTEPIIO3UIIMN CUII, TPUHIUI
oTHocuTenbHOCTH ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS] HMITYJIbCA, 3aKOHBI
OTpaXX€HUs U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsIOBOIO U MACCOBOIO YKCEN IIPH
AJIEPHBIX PEAKILMIX, IPU 3TOM J1aBaATh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMHCHIBATH €TI0
MaTeMaTUYECKOE BBIPAKEHHUE;

o OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TE€d, B TOM YHCIE M B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XApPAKTEpa: BBISIBISATH MPUUYUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTD OOBSICHEHUE U3 2—3 JTOTUYECKUX [IATOB C OMIOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA
(bU3UYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEHH;

o peuaTh pacy€THbIe 3a/1a4M (OMUpPAIOIIHECs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3Ys
3aKOHBI U (OPMYJIbI, CBSA3BIBAIOUINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS
3a/layyl 3aMKChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIOIIME UM M30BITOYHBIE JTAHHBIE,
BBIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC MJIA PEIICHUS, TMPOBOJUTH PACUYETHI U
OLIEHUBATh PEATTUCTUYHOCTD MOJYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITMUUHBL;

o pacrno3HaBaTh MNpoOJeMbl, KOTOpPhIE MOXKHO pPEIIUTh MPH MOMOIIM (PUIUIECKUX
METOJ/IOB, MCIOJIb3Yysl ONMCAHUE MCCIIEIOBAHUSA, BBIICIATH IPOBEPIEMOE MPEAIOIOKEHUE,
OIICHUBATh TMPABWIBHOCTh TMOPSAKA TPOBEACHUS WCCIEAOBaHUSA, JI€JIaTh BBIBOJBI,
UHTEPIPETUPOBATH Pe3yJIbTaThl HAOIIOICHU U OTIBITOB;

o MPOBOJUTH OMbITHI 10 HAOIOACHUIO (PU3UYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB
Ten (u3ydyeHue BTOporo 3akoHa HblOTOHa, 3aKOHA COXpPAHEHUs SHEPIUH, 3aBUCUMOCTh
nepuoja KoyieOaHui MPYKUHHOTO MasiTHUKAa OT MAacChl rpy3a U >KECTKOCTH MPYKUHBI U



HE3aBUCHUMOCTb OT aMIUIUTY1bl MAJIbIX KOJ€OaHUH, IPSIMOJIMHENHOE paCIIpOCTPaHEHUE CBETA,
pa3ioxeHue O0eoro cBeTa B CIIEKTP, U3yYEHHUE CBOMCTB N300paKEHUS B IJIOCKOM 3€pKajie U
CBOMCTB M300pakeHUsl IpeAMeTa B coOMparoliell JHH3€, HaONIOJCHHWE CIUIOUIHBIX U
JMHENYATBIX CIIEKTPOB U3JIYyUEHUS): CAMOCTOSATENBHO COOMpATh YCTAHOBKY U3 U30BITOYHOIO
Habopa 000pyI0BaHMSI, OMIMCHIBATH X0 OIBITA U €0 Pe3yibTaThl, HOPMYIHUPOBATH BHIBOBL;
o IPOBOAUTH MPH HEOOXOAMMOCTH CEpUI0 MPSMBIX W3MEPEHHM, Ompenenss cpeaHee
3HAUYEHHE M3MepsAeMOM BeIMYUHBl (POKYCHOE paccTOsSTHUE COOMpAaroIleld JIMH3bI),
000CHOBBIBATh BHIOODP crIoc00a m3MepeHus (M3MEPUTEIHHOTO MPUOOpa);

. IPOBOANUTH MCCIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMbBIX U3MEPEHUN (3aBUCUMOCTD IyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHHH O€3
HA4yaJbHOW CKOPOCTH, NEPUOAA KOJEOAHMH MaTeMaTH4YeCKOrOo MasTHUKA OT JJIMHBl HUTH,
3aBHCHMOCTH YTJ1a OTPAKEHUS CBETA OT YIJIA M1AJICHUS U yTJla IPEJIOMIICHUS OT yIJia MaJeHUs):
IUTAHUPOBAaTh HCCIEOBAaHUE, CAMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH
pe3yNIbTaThl MOTYYCHHONW 3aBUCUMOCTH (DU3MUECKUX BETUYMH B BUAE TaOIHUI] U TpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

o IPOBOAUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMUH (CpedHssi CKOpOCTb U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JABM)KEHHMH, YCKOPEHHUE CBOOOJHOTO MaJleHus,
KECTKOCTb MPYXKUHBI, KOAXP(UUUEHT TPEHUS CKOJIbKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YacTOTa U MEpPUOJl KOJEOAHUH MATeMaTUYECKOTO0 U IMPYKUHHOTO MAasiTHUKOB,
ONTHUYECKasi cuja coOMparoIiel JIMH3bI, PAJIUOAKTUBHBIM (POH): IIAHUPOBATH HU3MEPEHUS,
coOUpPAaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATD U3MEPEHUS, CIEAYS IPEI0KEHHON
MHCTPYKLUH, BBIYUCIIATh 3HAUEHUE BEJIMUMHBI U aHAJIM3UPOBATh MOJYyUYEHHbIE PE3yIbTaThl C
YYETOM 3aJTaHHOW MMOTPELTHOCTH U3MEPEHUM;

o coONIOaTh NpaBWIa TEXHUKH 0O€30MmacHOCTH Mpu paboTe ¢ JabOpaTOPHBIM
0o00opynoBaHUEM;
o pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YyUYEHHBIX (PU3MUECKUX MOJIENel: MarepuayibHas

TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
IJIaHETapHAasi MOJEIb aTOMA, HyKJIOHHAs! MOJIETb aTOMHOTO $1pa;

o XapaKTEepU30BaTh MPUHILMIBI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHUCIE: CIUIOMETP, NATYUKHU MOJIOKEHUS,
pPAcCTOSIHUSI M YCKOPEHHMsI, paKkeTa, 3XO0JIOT, OYKH, MEpPUCKOIl, (poroanmmapar, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuiibcoHa), UCMOIB3ysl 3HaHUSI O CBOMCTBAX
(bu3nYecKuX SIBICHUN U HEOOXOUMBbIe PU3NUYECKHUE 3aKOHOMEPHOCTH;

o MCITOJI30BAaTh CXEMbI U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOLECCOB MPU PELICHUH Yy4eOHO--
MPAKTUYECKHX 3a7a4, ONTHYECKUE CXEMBI JJIs1 OCTPOCHUS N300pakKeHHI B TUIOCKOM 3€pKajie
U coOuparomen JuH3e;

o OPUBOAUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsI (U3MYECKUX 3HAHUM B TMOBCEJHEBHOM JKU3HU Il oOecreyeHus
0e30MacHOCTH MU O0pallleHUU ¢ MPUOOpaMH U TEXHUUECKHUMH YCTPOUCTBAMH, COXPaHEHHUS
3J10POBbS U COOIIOZEHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY>KaIOIIEH CpeJie;

o OCYIIECTBIATh TOUCK HHPOpMaIK Quandyeckoro coiepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (POpMYJHpYsT TMOMCKOBBIM 3ampoc, HAXOAWTb NYTH OINpEAETIeHUs
JOCTOBEPHOCTH MONy4YeHHOW WHGOpMAllMd HAa OCHOBE HMEIOUIMXCA 3HAHUA U
JOTOJHUTEIBHBIX UICTOYHUKOB;



WCITOJIH30BATh TIPH BBHITIOTHEHUH YUCOHBIX 3aJJaHUI HAYyYHO--TIOMYJISIPHYIO JIUTEPATYPY

(bu3MYECKOTO CONEp)KaHus, CIPaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHGOPMALMK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MIUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMAIIH

U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACPIKAHUS, ITyOJIMIHO MPEACTABIATH PE3YIbTaThI
IPOCKTHOW WJIM HCCIEA0BATEINBCKOW JEATEIIBHOCTH, NMPU 3TOM TI'PAaMOTHO MCIOJIb30BATH
W3YYCHHBI TIOHATUWHBIA ammapar H3y4yaeMoro pasjaena (QU3MKH U CONMPOBOXKIATH
BBICTYIUIEHUE IIPE3EHTALNEN C YYETOM OCOOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
No HaumenoBanue
p/m  PA3ACI0B H TeM Beero Kontpoabubie IlpakTnueckue
NPOrpamMmbl padoThI padoThI

Paznen 1. ®u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa

®usuka - HayKa o

1.1 2
IIpUpoOE
dusunyeckue
1.2 2
BEJIMYHHBI
13 EcrecTBeHHOHAy4HBIN ’
' METOJI IO3HAHUS
Hroro no pazneny 6

Pasnen 2. [lepponavyanbHble CBeJ¢HHSA O CTPOCHHMH BeleCTBA

2.1 CrpoeHue BemiecTsa 1
JIBrkeHue n
2.2 B3aMMO/ICVICTBUE 2
YaCTHII BEIIECTBA
ArperaTHbie
2.3 P 2
COCTOSTHUSI BEIIECTBA
Uroro no pazneny 5
Pa3nen 3. J/IBu:xkeHue u B3aumMo/ieiicTBUE TeJl
31 MexaHudeckoe 3
’ JBIDKCHUE
HNuepuwmsi, Mmacca
32 P, ’ 4
TIOTHOCTH
3.3 Cuna. Bunpl cun 14 1
Hroro no pazneny 21

Paspnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

4.1

4.2

Jasnenue. llepenaua
JTaBJIEHUS TBEPIABIMA

3
TeJIaMH, )KHUIKOCTSIMU
" radamMu
JlaBIIeHHE )KUIKOCTH 5

DJIEeKTPOHHbBIE
(undgposBbie)
o0pa3oBaTejibHbIE

pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

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

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

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

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

but6mmorekxa [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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




AtMocdepHoe

4.3 6
JlaBJICHUE
JleicTBUE KUAKOCTH
Y ra3a Ha

4.4 N 7 1
MOTPY>KEHHOE B HUX
TEJ0

Hroro no pazgeny 21

Paznen 5. Pabora u MOIIIHOCTB. JHEPIUs

5.1 PaboTa u MOITHOCTH 3
5.2 [IpocThie MeXaHNU3MBI 5
53 Mexanuueckas 4 1
SHEprus
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 63 3
YACOB 110 [TIPOIT'PAMME
8 KJIACC
KoanuectBo yacos
HaumenoBanue
pa3iesioB H TeM Konrtpouabnbie
/
wn NMPOrpamMmbl Beero padoThI
Paznea 1. TensioBble siBjieHUs
1.1 Crpoenue n
’ CBOMCTBA BEIIECTBA
12 TermoBbie 1 1
IIPOLIECCHI
Hroro no paszneny 28
Pasnea 2. DuiekTpu4yecKkHe M MATHUTHBIC SIBJICHHSA
DIIEKTpUUYECKHE
3apsbl.
2.1 3apsKEHHBIE Tea 7
U UX
B3aUMO/ICCTBUE
29 [TocTostHABII } 20 1
ANEKTPUUECKUHN TOK
723 MaruutHble 6 1
SIBIICHHS
54 DJIeKTpOMarHuTHas 4
WHIYKITHS
Uroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3

I[TPOTPAMME

12

IIpakTH4eckue
padoThbI

L.5

14.5

but6mmoreka [IOK

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

bubnunoreka LIOK

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

but6mmoreka [IOK

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

bubnunoreka LIOK

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

bubnunorexa LIOK

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

JJIeKTPOHHbIE
(mudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce




9 KJIIACC

KoaunuyecTBO 4acoB

e HauMenoBanue
h a31eJI0B U TeM KoHTpoJLHbIe
n/n p Bcero P
NMPOrpamMMbI padoTbI
Pazgen 1. Mexannueckue siBJIeHUSA
Mexanuueckoe
BIDKEHUE U
I 10
CIIOCOOBI €10
OIMCAHUS
BzaumonelictBue
1.2 8 20 1
Tea
3aKOHEBI
1.3 10
COXpaHEHUs
Hroro no pazgeny 40

Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
Mexannueckue

IIpakTuyeckue
padoThI

2.1 7
KoJIcOaHHs
MexaHuueckue
2.2 8 1
BOJIHBI. 3BYK
Wroro no pazneny 15
Pa3nen 3. DjieKTPOMAarHUTHOE TO0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE
31 oJje u
AIEKTPOMATrHUTHBIC
BOJIHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SABJIEHHS
3aKOHEBI
4.1 pacrpocTpaHeHus 6
cBeTa
JIMH3EI 1
4.2 OITHYECKHE 6
prOOpbI
Paznoxenune
4.3 Oenoro ceera B 3
CIICKTP
Hroro no pazneny 15

Pa3gen 5. KBanTOBLIE fIBJICHUS
Hcnyckanue u

5.1 MOTJIOIIEHUE CBETA 4
aTOMOM
59 Crpoenue 6
aTOMHOTO si/Ipa
5.3 SAnepHble peakun 7 1
Hroro no pasneny 17

Pasnea 6. [loBTopuTenbH0-00001a101M I MOAYJIb

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6




IToBTOpeHue u
00o0mIeHne

6.1 coJiepKaHus Kypca
¢usuku 3a 7-9
KJ1acc

Hroro no pazgeny
OBIIEE KOJIMYECTBO

YACOB I10
ITPOTPAMME

9

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6




[udposkie u 3eKTpOHHBIE 00pa30BATEIbHBIE PECYPCHI

https://myschool.edu.ru/ - Moslllkona

https://edsoo.ru/metodicheskie videouroki/

https://resh.edu.ru IHTepakTUBHBIEC YPOKHU MO BCEMY IIKOJILHOMY Kypcy ¢ 1-ro mo 11-if kiacc
JY4YIINX YYUTENEN CTPaHbl IPEIOCTaBIAET « Poccuiickas 3IeKTpOHHAs IIKOJIay
https://resh.edu.ru - UHTepakTUBHBIE YPOKU MO BCEMY LIKOJBbHOMY Kypcy ¢ 1-ro mo 11-i kiacc
JY4YIINX YYUTENEN CTPaHbl IPEIOCTaBIAET « Poccuiickas 3eKTpOHHAs IIKOJIay
http://school-collection.edu.ru/ — 3T0 KoJIeKIHs 00pa30BaTENbHBIX PECYpPCOB MO Pa3HBIM
peaMeTaM | JIJIsl pa3HbIX KJIACCOB

https://education.yandex.ru/home - Minaaimine MKOJIbHUKA CMOTYT IMPOJOJKUTH 3aHSATHS 110
PYCCKOMY SI3bIKY U MaT€MAaTHKE C TIOMOIIBIO cepBUca «SHaeKC. Y ueOHUK»
https://www.yaklass.ru — IIpoBeputb, Kak JI€TH YCBOWJIA MATEpHUAl, YUUTEISIM IMOMONKET
«AKnacey

«Yun.py» https://uchi.ru/
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