MYHUUHUITAJBHOE BIOJJKETHOE OBIIEOBPA3OBATEJIBHOE YUPEKJAEHHUE «CPE/JHAS OBIIEOBPA3OBATEJIbHASL
HIKOJIA Ne 29 C YIJIYBJIEHHBIM U3YYEHHWEM OT/IEJIBHBIX NPEJMETOB UMEHHU U.H. 3UKEEBA»

PACCMOTPEHO COI'JTACOBAHO YTBEPXKIEHO

Ha 3acegauun MO Ha 3acemanun MC na 3acegauuu I1C
[Ipotokoi Ne i ITpoTtokon No i [Iporokous Ne __Z__

Or «Ji» _(2_5_2023 r. Or « _X_Q_ » ﬂ2023 I Or « _&» _// 2023 r.

/

Pykosoaurenp MO IMpencenarens MC [Tpencenat "l'lfg
}lﬂ/ Canppikaaa M.U. (A Pxaubix E.JI. %ﬂ /

PABOYASI MTPOT'PAMMA
(ID 311213)
yuebnoro npeamera «®Pusuka. bazoBbiii ypoBeHb»

JUTst oOydaromuxces 7-9 kinaccon

Yuntenb M3HKK:
Kamoxnas C.A.

| lynikora A.M.




IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma no (u3rke Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUsl COCTaBJICHA HA OCHOBE IMOJIOKEHHHM M TpeOOBaHMU K pe3yibTaTam
OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelbHOM mporpammbl, npeactaBieHHbx B ®I'OC 00O, a takxke ¢ yuérom demepaabHOi
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Duzukay.

Copneprxanuie mporpaMMsbl 1o (PU3MKe HarpaBlieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYarOIIUXCS M OPTaHU3aLUI0
u3ydeHus: (pU3MKM Ha JEATEIbHOCTHOH OCHOBe. B mporpamMme mo (u3muke yYUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO IpEeaMeTa B pealiu3alliu
tpeboBanuit ®I'OC OOO K mIaHUpyeMBIM JTUYHOCTHBIM M METalpeIMETHBIM pe3yabTaTaM OOYYEeHHMs, a TaKKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO 00I1IIEro 00pa3oBaHUsl.

[Iporpamma o ¢pu3MKe yCTaHABIMBAET paclpeaeieHne ydeOHOro Marepuaia 1o rojgaMm oOydeHus (1o Ki1accam), IMpeaaracT mpuMepHYIo
MOCJIeIOBATEIbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS NPEAMETHOTO COJIEpKaHHWS M YUYET€ BO3PACTHBIX OCOOEHHOCTEH
o0y4arommxcs.

[IporpamMma o ¢usuke pazpadboTaHa ¢ LEIbI0 OKa3aHHUsI METOJUYECKON MOMOIIM YUUTEIIO B CO3JaHUU paboueil mporpaMMbl o ydeOHOMY
MIpeIMETY.

®du3zuka ABISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUHbBIX Y4€OHBIX ITPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB M SIBJICHUHM, M3y4aeMbIX XUMHEH, Ouosiorueil, actpoHOMHUEH M (u3nueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, [IpeJoCcTaBIsgeT Hanbosee sicHble 00pa3iibl MPUMEHEHHUs] HAyYHOTO METOo/a MO3HaHUA, TO €CTh CIoco0a MoJydyeHHs! JOCTOBEPHBIX
3HaHUHN O MHpE.

OnnHa u3 TIaBHBIX 33724 (GU3HYECKOT0 00pa3oBaHUs B CTPYKType 001Iero o0pa3oBaHus COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE HpEANOiaraeT OBJIAJCHHE CICAYIOIIMMH KOMIIETEHTHOCTSIMM, XapaKTepU3yIOLUMHU
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:!

® HAY4YHO OOBSCHATH SBIICHMUS,
® OIIGHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEIOBaHMS;
® HHTEPNPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA JJIs [TOJIyYE€HUS BHIBOJIOB.

Ienn u3ydeHus (U3MKU Ha YpOBHE OCHOBHOrO o0Iero obpasoBaHusi ompenesneHbl B KoHuenuuu mnpenogaBaHus Y4eOHOTO IMpeaMmera
«®u3uka» B o00pa3oBaTenbHBIX opranuzanusax Poccuiickoii ®enepanuu, pealn3yolIMX OCHOBHBbIE 0011€00pa3oBaTeNbHble MPOTrPamMMBbl,
yrBepxkAEHHON pemienneM Kosnerun MunncrepcrBa npocsenieHus: Poccuiickoit @eaepanuu (porokoit ot 3 nekadps 2019 r. Ne I1K-4BH).

Hean n3ydyenus pU3NKu:



e [puoOpeTeHHe HHTEpeca M CTPEeMJICHHS OOYy4alouMXcs K HaydyHOMY H3Y4YEHHIO MPHUPOJbI, Pa3BUTHE HX HHTEUIEKTYaJbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN;
e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/Ie MT03HAHUS U (OPMUPOBAHKE UCCIIEOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
e (opmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJabTaTa U3y4YeHHUs] OCHOB CTPOCHUSI MaTepUH U (yH/IaMEHTAIbHbBIX 3aKOHOB (DU3HKY;
e (opMHUpOBaHME PEACTABICHUIN O PO (PUIUKH JUISl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
e pa3BHUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oymymiel mpodeCcCHOHATBHONW JeATEIbHOCTH, CBSI3aHHOW ¢ (DM3HMKOMU, IMOATOTOBKA K
JalnbHenIeMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.
JlocTukeHne 3THX 1LeJiell MporpaMMbl Mo (PU3MKE HA YPOBHE OCHOBHOTrO 0OIIero oOpazoBaHUs 00ECIEUMBACTCS PEIICHUEM CIEAYIOUINX
3ajav.
e [pUOOpETeHHE 3HAHUU O JAMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMYECKUX, TEIUJIOBBIX, AJIEKTPUUYECKHX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSX;
¢ pUOOpETeHHE YMEHUN OMUCHIBATh U OOBSCHATH (DU3HUECKUE SBICHUS C UCIIOJIb30BAHUEM MOJy4YEHHBIX 3HAHUM;
® OCBOCHHME METOJOB pEIICHUS TMPOCTEUIINX pPacyETHBIX 3aJa4 C HCIOJIb30BaHHEM (PU3MYECKHX MOJeNeld, TBOPYECKHX H
MPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHUI HAOIIOaTh MPUPOIHBIE SBJICHUS U BBINOJIHATH OIBITHI, Ja00paTopHble pabOThl U SKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS
C MCII0JIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;
e OCBOCHME NPUEMOB pabOThI ¢ HHPOpMaLUell pU3nuecKoro cojepKanus, BKI0Yask HHPOPMALIUIO O COBPEMEHHBIX TOCTUKEHUAX (PU3UKH,
aHaJIM3 U KPUTUYECKOE OLIEHWBAaHNUE H(OpMaIIUY;
® 3HAKOMCTBO CO chepaMu MpodhecCHOHATLHON JeSITeIbHOCTH, CBA3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMU
Ha JIOCTH)KEHUSX (U3NYECKON HayKH.
Ha u3yuenue ¢usuku (0a30BbIil ypoBEHb) HA YPOBHE OCHOBHOI'O 00111eT0 00pa3oBaHus oTBoAUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca
B HEJIEN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).
[Ipearaemslii B mporpamme 1o ¢usuke nepedeHs J1a00paTOPHBIX pabOT M ONBITOB HOCUT PEKOMEHAATENbHbIN XapaKkTep, yUuTelb JIe/aeT
BBIOODP IMpOBENEHUS JIaOOPATOPHBIX PabOT M ONBITOB C YUYETOM HMHIUBUAYAIbHBIX OCOOEHHOCTEH OOydarouuxcs, CHHCKa 3KCIepUMEHTAIbHbIX
3aJlaHuH, peAslaraéMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOI'O IK3aMeHa Mo (pU3UKe.

COJAEP/KAHUE OBYYEHUA
7 KJIACC



Paznen 1. ®usuka u eé poJib B NO3HAHNM OKPYKAIOIIEro MUpa.

®dusnka — HayKa o0 npupoje. Asnenus npuposl. Usndeckre sIBICHUS: MEXaHUYECKUE, TEIUIOBbIC, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBEIE,
3BYKOBBIE.

Ouznyeckue BenudyuHbl. M3mepenue ¢pusznueckux BenuunH. Ousndeckue npudopsl. [lorpemnocts nu3amepenuit. Mexaynaponnas cucrema
eAMHMUII.

Kak ¢usuka u Apyrue €CTeCTBEHHBIE HAYKHM HW3ydYaloT MPHUPOAY. EcTecTBEHHO-HAaydHBI METOH TO3HAHHS: HAOJIOJCHHE, MOCTaHOBKA
HAy4YHOTO BOMPOCA, BBIIBWKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEpPKE TUIOTe3, 00bsicHeHUe HabmogaemMoro siBneHus. Onucanue Gu3nuecKux
SIBJICHUH C TIOMOUIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBBIC, IJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usnueckue TpUOOPHI U MIPOIEAYPA MPSMBIX U3MEPCHH aHATIOTOBBIM M IU(PPOBBIM MTPHOOPOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenre UEHBI JeNIeHUs MIKAIbI H3MEPUTEIHLHOTO Mprbopa.

N3mepenue paccTossHAN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeJA.

Ormpezenenne pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBHI.

[IpoBeneHue rccnea0BaHus MO MPOBEPKE TUIOTE3bI: 1aJbHOCTh MONETA MIAPHUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOIbIIe

ok wnNE

BBICOTA ITyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHUE BEILIECTRA.

JIBr>xkeHue yacTull BemecTBa. CBsi3b CKOPOCTH JIBUIKEHUS YacTHUI ¢ Temreparypoil. bpoyHosckoe nBmxkenue, nuddysus. Bzanmoneiictsue
YacTHUILl BEUIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOSHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAIMYECKUX) Tell. B3amMOCBS3b MEXIy CBONCTBAMHU
BCIIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM. OcobenHocTH arperaTHbIixX COCTOSTHUH BO/JBI.

Hemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO ABHKEHHS.

2. Habmonenne nuddys3un.

3. Ha6n1011eH1/1e ﬂBHeHHﬁ, O6L$ICH$IIOHH/IXC${ MPUTAKCHHUEM WJIN OTTAJIKUBAHUEM YaCTUIL BCUICCTBA.



Jlabopamopuvie pabomul u onvimol.

1. Oruenka quamerpa aroMa METOJOM PsIOB (C UCTIOb30BaHueM (poTorpadumuii).

2. OnbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3anMojAeiicTBUe Tell.

Mexannueckoe aBuxeHue. PaBHomepHoe U HepaBHOMepHOe JBUxkeHUe. CkopocTh. CpelHss CKOpOCTh IPU HEPABHOMEPHOM JBUKECHHH.
Pacuér nytu u BpeMeHU IBHKEHMUSI.

SIBnenue nHepuuu. 3aKoH UHEPIMH. B3aumMonelicTBre Tell Kak MpuYMHa U3MEHEHHsI CKOPOCTHU JBMKEeHUsI Tell. Macca kak Mepa HHEPTHOCTH
tena. [InotHocts BemecTBa. CBsA3b INIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIeCTRA.

Cuia Kak XapakTepHuCTHKa B3aumoaencTBus Ten. Cuma ynpyroct u 3akoH ['yka. MI3Mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpa. SIBIeHUE
TATOTEeHUs U cuia Tspkectu. Cuia TsDKecTH Ha Jpyrux IutaHerax. Bec tena. HeBecomocTs. CrokeHue Cuil, HallPaBJIEHHBIX MO OJHOW MPSMOM.
PaBnogeiictByromas cui. Cuna TpeHus. TpeHre CKOIbKeHUs U TpeHue NMokos. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

=

HaGmoieHne MeXaHN4ecKoro JIB)KEHHS Tela.

W3mepenne CKOPOCTH MPSIMOJIMHEHHOTO JIBHKCHHUSI.
Habntoienue siBjeHUs] UHEPIIUH.

HabntoneHne u3sMeHeHus: CKOPOCTH MTPU B3aUMOJIEHCTBHHU Tell.
CpaBHeHHE Macc 10 B3aUMOJECHCTBUIO TEIl.

vk wnN

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.
Jlabopamopuvie pabomol u onsimel.
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IMIAPHKa B )KUIKOCTH, MOJICITTH JICKTPUIECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmnpezneneHue cpeHeN CKOPOCTH CKOJIBKEHHS OpycKa WK IapuKa M0 HAKIOHHOM MI0CKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOIO TeEIA.
4. OrBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD PACTSDKEHUS (JepOopMaliii) MPY>KUHBI OT MPUIOKEHHOMN CHIIBI.

OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja M XapaKTepa COMPUKACAIONIUXCS TTOBEPXHOCTEH.
Pa311e.11 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.
Hasnenne. CiocoObl yMeHbILIEHUS U yBETUYeHHUs AaBieHus. JlaBneHue raza. 3aBUCMMOCTb JIaBJIeHUS raza oT o0b&Ma, TeMIepaTyphl.
[lepenaua naBneHust TBEPABIMU TEJIaMHU, )KUAKOCTSIMU U razamu. 3akoH [lackans. [IlHeBMaTHUeckue MallMHbl. 3aBUCUMOCTb JJABJIE€HUS KUJAKOCTH
ot riyounsl. ['uapocratudeckuii mapagokc. Coolmiaromuecs cocyabl. [ uapaBIndeckue MeXaHHu3MBbl.



Atmocdepa 3emnn u atMocdepHoe nasieHue. [Ipuunnbl cymecTBoBaHus Bo3aymHoW obomouku 3emnu. Onbit Toppuyerun. M3mepenue
aTMOC(EepHOTro JaBJIeHUs. 3aBUCHMOCTb aTMOC(HEpPHOTO JaBICHHS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl s u3MepeHus: aTMOoCc(epHOro
JaBJICHHUS.

JlelicTBUE XHUIKOCTH M ra3a Ha IMOTpyXKEHHOE B HUX Teslo. BelTankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue Ttedn.
BosnyxomiaBanue.

Jemoncmpayuu.
3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Fa30M.

Coobmatrommuecs: cocypl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO TABICHHMS.

3aBHCHMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KUKOCTH.

NowuhkwnNeE

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeN: MIABAHUE WK ITOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEHN TENa U KUJKOCTH.

JIaﬁopamoprte padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BbEMa MOTPY>KEHHON B KUJIKOCTh YacTH Tea.

2. OrmpeneneHue BHITAIKUBAIOLIEH CUITBL, AEMCTBYIOIEH Ha TEI0, HOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEN CUIIBL, IEUCTBYIOIICH HA TEIIO B )KUIAKOCTH, OT MaCChI TEJIA.

4. OrBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHUJIBI, JEMCTBYIOIIEH Ha TEJNO B JKUAKOCTH, OT 00BEMa MOrpyxKEHHOM B

KUIKOCTb YaCTH TEJIa U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPeeNIeHUE €€ TPy30I10AbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

IIpocTbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus pwlyara. [IpuMmeHeHue npaBuiia paBHOBECHS pblyara K
0510Ky. «30soToe mpaBmiio» Mexanuku. KITJ[ mpocTeix mexann3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. KnHetnueckas U noTeHIManbHas dHeprus. [Ipespaiienre oqHOro BU1a MEXaHUYECKOM SHEPTUH B APYTOM. 3aKOH
COXpaHEHUs DHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.



Jlabopamopuvie pabomol u onvimol.

1. Ompenenenrie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKCHHUH TEJIa 110 TOPU30HTATBHON MTOBEPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHS phlyara.

3. WNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. U3ydeHue 3aKOHA COXPaHEHUSI MEXAaHUYECKOU SHEPTUU.

8 KVIACC

Paznen 6. TerioBble siBJIeHHS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKOW TEOpHH CTPOCHMs BemiecTBa. Macca UM pa3Mepbl aTOMOB U MOJeKyd. ONBITHI,
MOATBEP K IA0IIUE OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TeOpHUH.

Monenu TBEPIOTO, KUIKOTO U Ta3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammmaeckue u amopdubie Tena. OObsICHCHHE CBOWCTB Ta30B,
KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHHH MOJIEKYJISPHO--KUHETHYECKON Teopun. CMayrBaHWE U KaNWJUISIPHBIC SBIEHUA. TeIioBoe
pacilipeHue u cxartue.

Temmnepatypa. Csi3b TeMIiepaTypbl cO CKOPOCTBIO TEIJIOBOTO JABHMKEHUS YacTll. BuyTpenHsis sHeprua. CriocoObl H3MEHEHUs BHYTPEHHEH
SHEPTUH: TEIUTIONepeiaua U coBepiieHrne padboTel. Bubl Termonepenayu: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonnuectBo TemnoTel. YenbHas TEIUVIOEMKOCTh BellecTBa. TemmooOMEH M TElIoBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOro OajaHca.
[InaBneHve u oTBepAeBaHME KPUCTAIIIMYECKHX BEIISCTB. YJelbHas TemioTa IuiaBineHus. [lapooOpazoBanume u koHaeHcanus. lcmapenwue.
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Ipunnumne: padote! TeroBsix asurateneit KI1/ remnoBoro aeuratens. TermoBbie IBUTaTeIU U 3alIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

Habmtoienue sSBiIeHU CMaYMBaHUsI U KAMMJUTSIPHBIX SBJICHHA.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue gaBieHus ra3a Mpyu U3MEHEHUH 00bEMA U HarpEeBaHUU WIIH OXJIKICHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bunael Terionepenayu.

NouhkwnNpR



8. OxuaxJeHHe MpUu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMU CHIIAMH.
10. CpaBHEeHUE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
11. HaOnroqeHre KUeHus.
12. HaburoieHre moCTOSTHCTBA TEMITEpaTyphl IPH MIaBJICHUU.
13. Mopenu TeNJIOBLIX ABUTATEIEN.
Jlabopamopuvie pabomsl u onvimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnBITHI 110 BBIPAIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OnpIThI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue AaBieHUs BO3ayXa B OayUIOHE MIMTPHIIA.
OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs W OXJIAXKICHHUS.
[IpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUECKON TPyOKE OT TeMIIepaTyphl.
HaGmronenne n3MeHeHus BHYTPEHHEHW SHEPTUU Tella B pe3yibTaTe TeIUIonepeaaun u padoThl BHEITHUX CHJL.
HccnenoBanue siBieHus TEIIO0OOMEHA MPU CMEIIUBAHUU XOJIOJHOM U TOpsiued BOJBI.
Omnpenenenre KOMMYECTBA TETIOTHI, MOJTYYEHHOTO BOJIOH MPHU TETNIOOOMEHE ¢ HArPETHIM METAITMYECKUM LIUITMHAPOM.
. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.
. UccnenoBanue npouecca uCrapeHusl.

Lo NOUAEWNR

[ S
N 2 O

. Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

13. OnpeneneHue yaeabHOM TETUIOTHI IUIABJICHUS JIbJA.

Pa3pesa 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onextpusanus Ten. JlBa ponxa 3JIEKTpUYECKHX 3apsiioB. BzanMopelicTBue 3apspKeHHBIX Tesl. 3akoH KynoHa (3aBHCHMOCTB CHIIBI
B3aMMOJICHCTBUS 3apsKEHHBIX TEJl OT BETUYMHBI 3apsJI0B U PACCTOSHUS MEXAY TellaMu).

OnexTpuueckoe nojie. Hanpspk€HHOCTD aeKkTpuyeckoro moss. [IpuHIun cyneprno3unuy 3eKTpHUecKuX mojieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpUuecKuX 3apsaoB. ODJIEMEHTapHbIM anekTpuueckuil 3apan. Crtpoenue atoma. IIpoBOIHHMKM M AMIIEKTPUKH. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUYECKOTO TOKA. MICTOUHMKH MOCTOSHHOTO TOKA. [[eWCTBUSA 3JIEKTPUYECKOrO0 TOKA
(TernnoBoe, XMMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.



Onektpuueckas nenb. Cuia Toka. JJekTpuyeckoe HamnpspkeHwe. CONpOTUBIECHUE MPOBOJHUKA. YJIEIbHOE COIMPOTHBICHUE BEIIECTBA.
3akon Oma st yyactka uenu. [locienoBarenbHoe U napauielibHOe COeIMHEHUE TPOBOTHUKOB.
PaboTa u MOIIHOCTB 3JIeKTpUUECKOTro ToKa. 3akoH J[koynsa—JIeHna. DaekTpuuecKkue menu U MOTpeOUTeNH IICKTPUIECKON IHEPTUU B OBITY.
Kopotkoe 3ambikanue.
IlocTosiHHBIC MarHUTEL. B3auMo1eiiCTBUE ITOCTOSSHHBIX MAarHUTOB. MarHuTHOE Iojie. MarautHoe mojie 3eMIId M €r0 3HAYCHUC IS JKU3HU
Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1MOJe 3JIEKTPUUYECKOro Toka. [IpuMeHeHre aIeKTpOMarHuToB B TexHUKe. JlelcTBUE MarHUTHOTO MOJIsl Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSHHOTO TOKA. Mcrioib30BaHueE JIEKTPOABUraTENe B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.
Omnpitel Dapanes. fsnenue anekrpomarHuTHoi uHAykuuu. [IpaBuno Jlenna. Dnextporenepatop. CrnocoObl MOTYyYEHHUS IEKTPUUECKON
SHEPTUH. DJIEKTPOCTAHIIMU HAa BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHUH.
Jemoncmpayuu.
DJeKTpu3anus Tell.
JIBa poja 3JIEKTPUUYECKUX 3aps/IOB U B3aMMOACHCTBUE 3apsHKEHHBIX TEJI.
Y CTpoiCTBO M IEMCTBUE AIIEKTPOCKOIA.
DnexTpocTaTHuecKas HHAYKIIHS.
3aK0H COXpaHEHUs IEKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKHM TOCTOSSHHOTO TOKA.

Lo NOUAEWNR

JlelicTBUS DIIEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUUYECKHUI TOK B JKUJIKOCTH.

[y
=

. 'a30BBIi1 pa3psn.
. I3Mepenue cuibl TOKa aMIepMeTPOM.
. I3MepeHue 2neKTpUuYeCKOro HaNpsKEHHsI BOJIbTMETPOM.

[ S
A W N

. Peoctat u Marasun COHpOTI/IBHCHI/Iﬁ.

[EEN
Ul

. BzauMoieicTBHe MOCTOSHHBIX MarHUTOB.

[y
(o)}

. MOJIGJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3ACJICHUA ITOJIFOCOB MaroHuTa.

[y
N

. MOI[GJ'II/IpOBaHI/Ie MATrHUTHBIX ITOJIEH ITOCTOSHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHoe nose Toka. DJIeKTPOMarHur.

[
o o



20.
21.
22.
23.
24.
25.

JlelicTBME€ MarHUTHOTO IOJISI HA MTPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKLIUH.

OnbiThl Dapajes.

3aBUCHMOCTb HaIlPaBJICHUS MHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3HUKHOBEHHMS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimol.

NoukskwnpeE

©

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OmnbITH IO HAOTIOAEHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue neCTBUS 3IEKTPUUECKOTO MOJI HA TPOBOJIHUKYU U IUSJIEKTPUKH.

COopka u mpoBepKa padOoThI SJIEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HalPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOpE.
OnbITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIWHBI, IJIOLAJAM MONEPEYHOro
CEYEeHMS U MaTepHaa.

[IpoBepka mpaBuia ClI0KEHUSI HAMIPSKEHUH TIPU MTOCIIEI0BATEILHOM COEIMHEHUU ABYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIBHOM COESAMHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI 3IEKTPUUECKOI0 TOKA, UIYILETO YepPe3 PE3UCTOP.

Onpenenenre MOIHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.

Onpenenenne KII/] narpeBarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3JIeIICHUN.

HccnenoBanue nericTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTyIIKU ¢ TOKOM M MarHuTa OT CHUJIbl TOKA M HaIlpaBJIEHUS TOKa B
KaTyIIKe.

N3yuenune neiicTBUS MATHUTHOTO TOJISI HA POBOAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEIs.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.



21. OnpITBl O UCCIEJOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHAYKLIMU: HUCCIEJOBAaHME W3MEHEHMH 3HAY€HUs M HAIpaBJICHUS
MHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTENBHOCTb MEXAHMYECKOIO JBM)KEHUA. PaBHOMepHOe
npsiMoiuHeiiHoe nBukeHue. HepaBHoMmepHOe mnpsMosnHelHOe naBwkeHue. CpenHssi U MITHOBEHHash CKOPOCTh Tejla IPpU HEPAaBHOMEPHOM
JBUKCHHM.

Yckopenue. PaBHOoyckopeHHOe psiMoinHeiHoe Buxenue. CBoboaHoe nagenue. OnbiThl [anues.

PaBHOMepHOe nBIKEeHHME TIO OKpY>KHOCTH. Ilepmom m wactora oOpamenusi. Jluneilinas u yrioBasi ckopoctu. LleHTpocTpemuTenbHOe
YCKOPEHHE.

IIepBb1it 3ak0oH HproTona. Bropoi 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIuMI cyneprno3uuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHuUs: cuja TPEHMsI CKOJIbKEHMSI, CUJIa TPEHUS ITOKOSI, IPYTHe BUJIbI TPEHMUSL.

Cuna TsKeCcTH M 3aKOH BCEMHUPHOIO TATOTEHUsS. YCKOpeHue cBoOomHoro majgeHus. [IBmwkenue muiaHer Bokpyr Cousnua. IlepBas
KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpys3Ku.

PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO TBEpHoe Teno. PaBHOBecue TBEPHOro Tena ¢ 3aKpEIUIEHHOM OChbl0 BpalleHHs. MoMmeHT
cwibl. LleHTp TskecTH.

Nmnynec Tena. U3menenne nmnynsca. Mnynsc cuiibl. 3aKOH COXpaHEHUS UMITYJbca. PEaKTUBHOE JBUKEHHUE.

Mexannueckas pabota 1 MOIIHOCTh. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b 3Hepruu u pabotsl. [loTeHnmanbHas sHeprus Tena,
MIOAHATOTO HaJl IOBEPXHOCTHIO 3eMiM. [loTeHImanbHas dHeprus ckaroi npyxuHbel. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOW YHEPTUN.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTeW U TPACKTOPUIA TBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs NPSMOIMHENHOTO ABUKCHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaGmtonenue nBHXeHUs Tela 10 OKPYKHOCTH.

Habmoienne MexaHMuecKux SIBJICHUM, MPOUCXOIAIINX B cucteMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU
OTHOCHUTENIbHO KaObuHeTa PU3NKHU.

7. 3aBHCHUMOCTb YCKOPEHHS Tella OT MacChl Tela U AEMCTBYIOLIEH Ha HETO CUIIBI.

ok wnNE
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8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnyibca pu B3aUMOJECUCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITYJIbCa IPU HEYNIPYTOM B3aUMOZACHCTBHH.

13. CoxpaHenue uMnysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HaGnroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaHeHne MEXaHU4YEeCKOH SHEPTHH MTPHU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MEXaHUYECKOW YHEPTUU NIPYU IBUKEHUU TeJla 0] ICHCTBUEM IIPY>KUHBI.
Jlabopamopuusie pabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa i pa3sroHa U JajlbHEUILEro paBHOMEPHOIO ABM)KEHHUS IIApUKA UITH TEIIEKKH.

2. Omnpexnenenue cpeaHeN CKOPOCTH CKOJIBKEHHS OpycKa WM JBM)KCHUS IIapHuKa 10 HAKJIOHHOW TIOCKOCTH.

3. OmnpexneneHue yCKOPEHUs Teja MPH PAaBHOYCKOPEHHOM JBIKEHHUH 10 HAKJIOHHON TTIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CiM NpU PaBHOYCKOPEHHOM JABM)KEHUHM 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSATCS Kak psi HEUETHBIX YHMCEN, TO
COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHN OJJUHAKOBBI.

6. I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.

7. Omnpexnenenue k03pPUIEHTa TPEHUS CKOIbXKEHUS.

8. Omnpenenenue xECTKOCTH NPYKUHBI.

. Ompenenenne pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJla 110 TOPU30HTAIbHONW MOBEPXHOCTH.

10. Onpenenenne paboOThl CUIIBI YIIPYTOCTH MIPU MOIbEME IPy3a C UCIOIb30BaHUEM HETIOABUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXpPaHEHUs SHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe asmxenune. OCHOBHbIE XAapaKTEPUCTUKHM KOJI€OaHW: MEpPHOJ, 4acToTa, aMIUIMTyAd. MaTeMaTHuecKUid U MPYKUHHBINA
MasTHUKH. [IpeBpaliienne sHepruu npu kojaedaTeIbHOM JABHKEHUU.

3aryxatomue kosnebanus. BoiHyxIeHHbIe Konebanus. Pezonanc. Mexanudyeckue BosHbl. CBOWCTBA MeXaHMUYECKUX BOJH. [IpomonbHble 1
norepevHble BOJIHBL. JIJTMHA BOJIHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHnuecKre BOJIHbI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHa. OTpaskeHue 3ByKa. IHppa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.

11



Habnronenune xoneGaHuMii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntonenne BBIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipoctpaneHue npoioIbHBIX U ONEPEYHBIX BOJH (HA MOJICIIH).

ok wnNe

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
Onpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoiueOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NiepUoAa KoJeOaHUl OIBEIICHHOTO K HUTHU Tpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeproa KojeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCHMOCTH IepHOJIa KosieOaHHi rpy3a, IOJABEUIEHHOIO K HUTH, OT Macchl Ipys3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpH0/1a KoeOaHUH PYKHHHOTO MAasITHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBIL.
N3mepenue yckopeHus CBOOOTHOTO MaeHHUsL.

Pa3neua 10. D1eKTpOMAarHuTHOE MOJIe M JICKTPOMATHUTHbIC BOJIHBI.

DNEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHuTHblE BOJHBL. (CBOWCTBA 3NEKTPOMArHUTHBIX BOJH. [llkanma >1€KTpOMarHUTHBIX BOJIH.
Hcnonb30BaHne JI€KTPOMArHUTHBIX BOJIH JJISl COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BoJsHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3ydeHue CBOICTB 3JE€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.

Pa3znea 11. CBeToBLIe IBJICHHUS.

JlyueBast monens ceta. Mcrounuku cBera. [Ipsimonuueilinoe pacnpoctpaHeHue cera. 3atmeHusi Connua u JlyHel. OTpakeHue cBeTa.
[Inockoe 3epkano. 3aKOH OTPa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBeTa. [lolHOe BHYTpeHHee OTpaxeHue cBeTa. VICmoib30BaHUME MOJHOTO BHYTPEHHETO
OTpPa)KE€HUS B ONTUYECKUX CBETOBOAAX.

NoukwnN
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JIunza. Xox nmydeit B nuH3e. OnTrdeckas cucrteMa goToanmnapara, MUKPOCKOIa U Teneckona. [1a3 kak onTudeckas cucrema. biam3opykoctsb
U JaJbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploToHa. CliojkeHre CeKTpalbHbIX 1[BEeTOB. /ucnepcus cBera.
Jemoncmpayuu.
[IpssMonuHENHOE pacIIPOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuyenue n300paskeHHit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
Onruueckuil CBETOBO/I,.
Xon nydeit B cobuparoieit muH3e.
Xop Jiydel B pacCenBarOLIEeH JIMH3E.

O NV A WNPR

[Tonyuyenne n300paxeHUl ¢ TOMOIIBIO JINH3.

[Ipunuun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3noxeHue 0enoro cBera B CIIEKTP.

12. TTonydeHue Genoro cBera Mpu CI0KEHUM CBETA Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOT'O JIyda OT yrIJjla MaJleHusl.
N3yueHne xapakTepUCTHK U300paKeHUs IPEMETa B IIJIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHUS] CBETOBOIO JIy4a OT yIJIa NaJeHHsI Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonmy4yenne n300paXkeHUi C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIbI COOMpAIOLIeH TUH3HI.
OnBbITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.

NowukwnpeE

OMBITHI TI0 BOCOIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOACHUH YepPe3 IBETOBBIC (DUIBTPHI.

Pa3z[eJ1 12. KBaHTOBBIE SIBJICHHS.

Oneitel Pesepdpopna u mnaneTapHas Monaenb atoMa. Mogenb aroma bopa. McmyckaHue u TOTJIOIIEHHWE CBeTa aTOMOM. KBaHTHI.
JInHelyaTeie CIIEKTPBI.

PannoaktuBHOCTE. Anb(da-, O6era- W ramma-usnydeHus. CTpoeHue aTomMHoro sjapa. HykioHHas Mozenb atoMHOTO siapa. M3oTomebl
PanuoaktuBHbie npeBpanieHus. [lepron nomnypacnana aTOMHBIX siEp.
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SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPs0BOI0 U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX sijiep. CBA3b Macchl ¥ SHEpruu. Peakuun
cUHTe3a U Jenenud aaep. Mcrounuku sneprun ConHua u 3BE31.
AnepHas sHepreTuka. JleicTBUsA paAMOAKTUBHBIX U3JIyYE€HUIN Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3J1ydyeHUs U MOTJIOIIEHUS.
CrieKTphl pa3iavyuHbIX I'a30B.
CrnexTp Bomopo/a.
Habmonenue TpekoB B kamepe BunbcoHa.
PaGota cuérurka HOHU3UPYIOMINUX U3TYyICHHIA.
Perucrpanus nznydeHust npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

ok wnNpRE

Jlabopamopuvie pabomsl u onsimol.

1. HaOnroneHue CIUTONIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (110 poTorpadusim).

3. H3mepeHue paainoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-00001IAO LN MOLYTb.

[ToBTOpUTENBHO--0000IAOIINI  MOAYJIb TPEIHA3HAYEH MJIS CHCTeMaTH3alluk W OOOOIIEHMs] TPEIMETHOTO COJEPKAHHMS W ONbITA
JESTeTHHOCTH, IPUOOPETEHHOTO TPU M3YyYCHUH BCETO Kypca (PM3MKH, a TaKKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY TI0
¢bu3uke a1 00yJaroUIMXCsl, BHIOPABIINX 3TOT y4eOHBINH peaMET.

[Ipy wm3yyeHUM NOAHHOTO MOAYJIS PEATM3YIOTCA U CHCTEMATU3UPYIOTCS BHJbI JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECcleYrBaeTcs
TOCTIDKEHHE TIPEJMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe3yabTaToB OOydeHUs, (OpPMHPYETCS €CTeCTBEHHOHAYYHAas TPaMOTHOCTH:
OCBOCHHE HAYYHBIX METOJIOB MCCIICOBAHUS SIBICHUI MPUPOABI U TEXHUKH, OBIIAJICHUE YMEHHUSIMHU OOBSICHATH (DU3MUYECKHE SBICHUS, IPUMEHSISA
MOJTy4YeHHbIE 3HAHUS, peliaTh 3a/1aud, B TOM YHCJIe KaUe€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMATBHO AESATEIbHOCTHBIM XapakTep JAaHHOTO pasjiena peaqu3yercs 3a C4E€T TOro, Yyto oOyyaroIluecsl BBIMOJHSIOT 3aJaHus, B
KOTOPBIX UM TIpeIIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUH paclio3HaBaTh W HAYYHO OOBSICHATH (U3NYECKHE SBJICHUS B OKpPYKAIOMIEW MPHUPOJE W MOBCETHEBHOMN
KHU3HH;

UCIOJIb30BaTh HAYYHBIE METOABI HUCCIEIOBAHUS (PU3NYECKUX SIBICHUI, B TOM YMCIIE JJIS MPOBEPKU TUIIOTE3 U MOIYYEHHUS TEOPETHUECKUX
BBIBOJIOB;
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OOBSICHATh HaydHbIE OCHOBBI HauOojiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH, HalpuUMep, MPaKTHYECKOTO HCIIOIb30BaHUs
Pa3JIMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3ydyenne ¢(u3WKU HA ypOBHE OCHOBHOTO OOINETro 0Opa3oBaHWs HAMpPAaBICHO HAa JIOCTHXKEHUE JMYHOCTHBIX, METAlpEeIMETHBIX H

MPpECAMCETHBIX O6p&30BaTeJIBHBIX PE3yJIbTAaTOB.

B pesynbrate u3ydyeHus (U3MKU HA ypOBHE OCHOBHOIO 00Iero obpaszoBaHus y oOyuaromierocs OyayT c(hOpMHUpPOBaHbBI CIlEAYHOIINE

JIMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) mnaTpMoOTU4eCKOro BOCIIUTAHUSA:

— IPOSIBJIICHUE UHTEPECca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HAyKH;

— [ICHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHMBHOMY Y4YaCTHIO B OOCYXIEHMM OOLIECTBEHHO 3HAUMMbBIX W 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM
NPUMEHEHHUEM JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BAJXHOCTU MOPAIBHO--3THYECKUX IIPUHIUIIOB B JEATEILHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

— BOCIIPHUSITHE 3CTETHUECKUX KadecTB (PU3NUECKOI HayKH: €€ rapMOHHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHMA:

— OCO3HaHME LEHHOCTH (PM3MUYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMUS MHpa, OCHOBBI PAa3BUTHS TEXHOJOTWH, BaKHEHUIIEH
COCTABJIAIOLIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOMU JTI0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJBLHOI0 0J1ar0NOJyYUs:

— OCO3HaHUE IIEHHOCTU 0e301acHoro odpasa >XKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTHU MPaBUJI O€30MaCHOTO MOBEJCHUS Ha
TPaHCHOPTE, Ha JOPOTax, C AMEKTPUYECKUM U TETJIOBBIM 000pYIOBAHUEM B JIOMAIIIHUX YCIOBHSIX;

— c(OPMHPOBAHHOCTh HaBbIKA pe(IeKCUHU, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa y Ipyroro 4eoBeKa;

6) TpynoBOro BOCIMTAHUS:

— aKTHBHOE y4acTue B peIIeHUH MPAaKTUYEeCKUX 3ajay (B paMKaX ceMbd, 00pa30BaTeIbHOM OpraHu3aliy, ropoja, Kpas) TeXHOJIOTHUECKOH U
COLMAJIbHOW HANpPaBJICHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;
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® — UHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TTpodeccHii, CBA3aHHBIX C (U3HKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e — OpHCHTAIMs Ha NMPUMEHEHHE (U3MYECKUX 3HAHWUM JUIA pelieHUs 3a7ad B OOJACTH OKPYKAIOIICH Cpenbl, TJIaHUPOBAHHUS IMOCTYIKOB U
OIICHKH UX BO3MOXHBIX TTOCJICJICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

® — OCO3HaHWE IIOOATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U IyTel UX PEIIeHUS;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBHAM COUMATBHOMN M NPUPOAHOH Cpelbl:

e — TOTPeOHOCTh BO B3aMMOACMCTBUM TPU BBITOJTHEHUH HCCIIEJOBAHMM M MPOEKTOB (DPU3MUECKON HANPaBIEHHOCTH, OTKPHITOCTH OMBITY U
3HAHUSAM JPYTHX;

® — [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTD;

e — 1oTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHM, B TOM 4YHcie (HOPMYIHPOBATh WICH, MOHATHUS, THUIOTE3bl O (PU3MUECKUX OOBEKTax U
SIBJICHUSX

e — oco3HaHWe JeUITUTOB COOCTBEHHBIX 3HAHUN U KOMIICTCHTHOCTEH B 00JacT (pU3UKH;

® — IUTAaHUPOBAHHME CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYECKHUX 3HAHUIA;

® — CTpEeMJICHHE aHAJIM3WPOBATh W BBIABIIATH B3AMMOCBSI3H MPUPOIBI, 00IIECTBA U YKOHOMHUKH, B TOM YHUCJIE C MCIOJIH30BaHUEM (PU3HUECKHUX
3HAHUI;

e — OIICHKa CBOHX JICHCTBHI C y‘IéTOM BJIMAHHUA HA OKPYKAKOIIYIO CPCAY, BO3MOKHBIX r100aJIbHBIX MMOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATHI
B pesynbraTe ocBOeHHS mporpamMmbl Mo (pU3MKE Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Yy oOywaromierocsi OyayT cpOpMHUpPOBaHBI
MeTanpeaMeTHbIe Pe3yJbTaThbl, BKIIOYAIONINE IMO3HABATEIbHBIE YHUBEPCAJIbHBIC YUE€OHBIE JCHCTBUSA, KOMMYHUKATHUBHBIE YHUBEPCAIbHBIC
yueOHbI€ JeMCTBUS, PETyIISITUBHBIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.
Ilo3naBaTenbHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJjornueckue aAecTBus:
® BBISBISTH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU OOHEKTOB (SIBIICHUH);
® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHHUS,
L] BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'—II/ISI B paCCManI/IBaeMBIX CbaKTaX, JAaHHBbIX U Ha6J'IIO}IeHI/I$IX, OTHOCAIINXCS K q)HSI/IquKI/IM
SIBJICHUSIM;
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BBISIBJIATh IIPUYMHHO--CIICICTBEHHBIC CBSI3U NPU M3YYEHUU (U3UYECKUX SIBICHHM M IPOLIECCOB, J€aTh BBIBOJBI C HMCIIOJIB30BAaHUEM
JeTyKTUBHBIX U MHYKTUBHBIX YMO3AK/IIOUEHUH, BBIABUIaTh TUIIOTE3bl O B3AUMOCBS35X (PU3MUYECKUX BEJIMYMH;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO peleHus ydyeOHOM (u3nyeckod 3azaud (CpaBHEHHE HECKOJIBKMX BapUaHTOB PpEIIEHUs, BBIOOD
HanboJee MOAXOIAIIEr0 C YUETOM CAaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelibCcKue AeiiCTBHS.

HCII0JIb30BaTh BOMPOCHI KaK MCCIICA0BATCILCKUN HHCTPYMEHT TIO3HAHUS;

POBOAUThH MO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OITBIT, HECIOXHBIH (DU3NYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIICAOBAHUE
(U3HYECKOTO SIBJIICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(OPMAIIUIO, IOJTYUYECHHYIO B X0O/I€ HCCIICAOBAHUS HIIH SKCIIEPUMEHTA,;
CaMOCTOSATEIILHO POPMYTHPOBATH 0OOOIIECHHS U BHIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIOICHNUS, OTBITA, HCCIICAOBAHNS;
MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIce pa3BUTHE (DPU3NYECKUX IPOIECCOB, & TAKXKE BBIIBUTAThH MPEINONIOKEHHS 00 MX Pa3BUTHUHU B
HOBBIX YCJIOBHSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSITh pa3INYHble METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U 0TOOpE MHPOPMAIUU WU TaHHBIX C YUETOM MPEAT0KEHHOM
yueOHOU (pu3nyecKom 3amaun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMUHbIX BUJOB U (hOPM IMpeICTaBICHMUS;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANbHYIO (hopMy MpeacTaBieHUs WHGOPMAIIMU U WIUTIOCTPUPOBATH pelIaeMble 3aaud HECIOKHBIMU
CXEeMaMH, IMarpaMMaMi, HHOU rpaduKoi 1 X KOMOWHALUSMHU.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

B XoJe OOCYXIeHMs y4eOHOro MaTepuayia, pe3yJbTaToB JabOpaTOpHBIX pPabOT M TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyKIaeMol TeMBI U BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHUE 3aJ]a4d U TOJIIepKaHue 0J1aroxenaTeIbHOCTH OOIICHNS;
COIMIOCTABJIAATh CBOU CYXKIACHUSA C CYXKIACHUAMUA JAPYIrUX YYaCTHHUKOB AMajora, O6Hap}I)KI/IBaTB pasiiniue U CXO0ACTBO HOSHHHﬁ;

BBIPpAXAaTh CBOIO TOUYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TEKCTax,

MyOJIMYHO MPEACTABIATH PE3YIbTATHl BHIMOJTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0OBAHUS, IIPOCKTA);

MMOHUMATh U UCTIOTB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYATHHON paOOTHI MPU PELICHUN KOHKPETHOU (pr3ndeckoi mpoOieMsr;
MPUHUMATH 1€ COBMECTHOW JeSTEIbHOCTH, OPTaHU30BBIBATH NEHCTBUS TO €€ MOCTHIKEHHUIO: PacCHpeleNsiTh pONid, OOCYXAaTh
MIPOLIECCHI U PE3YyIbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOIBKUX JIOJICH;
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BBITIOJIHATH CBOIO 4YacTh PabOThI, TOCTUTas KauyeCTBEHHOT'O pe3yjbTaTa IO CBOEMY HAIIPABICHUIO M KOOPJIUHUPYS CBOM JICHCTBHUS C
JPYTUMH 4JICHAMU KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OONIMH MPOAYKT I10 KPUTEPHUSAM, CAMOCTOSTEIHHO CHOPMYIMPOBAHHBIM YYaCTHUKAMH
B3aNMMOICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUAX, TPEOYIONIMX JJIsl pelIeHus] PU3NUECKUX 3HaHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXO0JaX MPHUHIATUS pelIeHUH (MHAMBHUIYaJIbHOE, IPUHATHE PELICHUs B TPYIIE, IPUHATHE PELIEeHUN
rpymIoi);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM pelleHHs (PU3MUECKOM 3aJaud WM IUIaHA MCCIEAOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IIPe/laraéMble BapUaHThI peIICHUI];

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IpeIaraTh I1aH €€ N3MEHEHHS;

OOBSACHATH MPUYNHBI JOCTHKEHUS (HEAOCTHXKEHNUS) pe3y/IbTaTOB ACSITEIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEILHOCTD (B TOM YHUCIIE€ B XOJ| BBIINOJIHEHUS (PU3MUECKOTO MCCIEIOBAHUS UM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENTLCTB, U3MEHUBIINXCS CUTYAllUl, YCTAHOBJIECHHBIX OLIMOOK, BO3SHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSM;

CTaBUTH ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJI€ CIopa WM AUCKYCCHM Ha HAyYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY
ApYTOoro,

MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU pelIeHUuH (PU3MYecKHX 3a7a4 WM B YTBEPXKACHUSAX HA HayyHbIE TEMBl U TAaKOE K€ INPaBO

JPYroro.

INPEAMETHBIE PE3YJIBTATbBI
K xoniy oOy4yenus B 7 KJjacce NpeIMETHbIE pPe3yibTaThl Ha 0A30BOM YpOBHE JOJDKHBI OTpakaTh c(HOPMUPOBAHHOCTH Y OOYYAIOLIUXCS

YMCHMM:

WCIOJIb30BaTh MOHATHUS: (DU3MUECKHE U XUMUYECKUE SBICHUS, HAOMIOeHHE, SKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHSI BemecTBa (TBEPIOE, JKHAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBHKCHHUE
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(paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSIMOIMHEHHOE), TPAeKTOPHsl, PaBHOJACHCTBYOMmAs cwia, aedopmanus (yrnpyras, TIACTHYECKAs),
HEBECOMOCTH, COOOILAIOIINECS COCY/IBI;

pasnuyath sBieHus (Iuddys3us, TEIIOBOE IBMKECHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBIKCHNE, HEPAaBHOMEPHOE JIBIKEHUE, HHEPITHS,
B3aUMO/ICHCTBUE TEJ, paBHOBECUE TBEPABIX TEJ C 3aKPEIIEHHON OChIO BpallleHUs], Iiepeiada aBiIeHUsl TBEPABIMU TEIAMHU, KUIKOCTSIMHU
U ra3zamu, arMocepHoe JaBieHue, IIaBaHue TeJl, MPeBpallleHrs MEXaHUUYeCKON SHEPTUH) 10 OMUCAHUIO UX XapaKTePHBIX CBOWMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4HClie (PU3UYECKUE SBIICHUS B MPHUPOJE:
MIPUMEPHI IBHKEHUSI C PA3IMYHBIMUA CKOPOCTSIMU B KUBOW M HEKUBOU MPUPOJIC, IEHCTBUE CUIIBI TPEHHS B MIPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOTro JaBJICHHS Ha )KMBOW OPraHU3M, IIJIaBaHUE PBIO, PhIYar B TEJIC YEIOBEKa, IIPU ITOM IEPEBOAUTH MPAKTUUYECKYIO 3a71a4y B
y4eOHYI0, BBIIETATh CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHHUIA,

OIMCHIBATh M3YYCHHBIC CBOMCTBA TENl U (PU3UUCCKHC SBICHHUS, UCIIONB3Yys (HU3UUCCKHE BEIIMYMHBI (Macca, 00hEM, TNIOTHOCTh BEIIECTBA,
BpeMsi, MMyTh, CKOPOCTb, CPEIHS CKOPOCTh, CHJIA YINPYrOoCTH, CHJIa TSOHKECTH, BEC Tella, CHIla TPEeHUs, AaBieHue (TBEpIOro Tena,
KHUJKOCTH, Ta3a), BHITAJKUBAIOIAs CUJIA, MEXaHUYeCKas padoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIIbI, KOA((UIHUEHT MOJIE3HOTO
JEUCTBUSI MEXaHM3MOB, KMHETHUYECKass W TOTCHI[MAJIbHAs JHEPTUs), NPH OINHUCAHUM TPABHIBHO TPAKTOBAaTh (PU3WYECKUM CMBICIT
WCIIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €AUHUIBI PU3NUECKUX BEJIMYUH, HAXOUTh (DOPMYJIBI, CBS3BIBAIONINE IAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BETUYMHAMHU, CTPOUTH IPaQUKU H3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBIICHUS U MPOLIECCHI, UCTIOIB3Ys MpaBuia CI0XKEHHUsS CHII (BIOJIb OJHOU MPSIMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, IpaBHIO paBHOBECHUS pbrdara (0J0Ka), «30J0TOE MPABUIIO» MEXAHWKH, 3aKOH COXPAHEHUS
MEXaHHYECKOHN SHEePTUuu, Mpy ITOM JaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €70 MAaTEMaTUUYECKOE BhIPAKEHHE,
OOBSACHATH (U3MUYECKUE SBICHHS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CHUTyalllil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATh MPUYNHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 MOTHYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3ydeHHBIX
CBOMCTBa (PU3NUYECKUX SBIICHUN, (PU3UIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiats pacuéTHbie 3a/1a4u B 1—2 1eWCTBUSA, UCTIONB3YS 3aKOHBI M (JOPMYIIBI, CBA3BIBAIOIINE (DU3MYECKHE BETUYMHBI: HA OCHOBE aHAIIM3a
YCJIOBHS 3aJlayMl 3allUChIBATh KPATKOE YCJIOBHE, MOCTABIATh (DU3HMYECKHE BETUYMHBI B (JOPMYJIBI U TPOBOJUTH PAcCUETHl, HAXOIUTh
CIPaBOYHBIE TaHHBIE, HEOOXOIMMBIC /IS PEIICHUs 3a]]a4, OIICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUIUTh TPH TMOMOIIM (PU3UYECKHX METOJOB, B ONMHUCAHWU HCCIICIOBAHUS BBIJICIATH
MIPOBEPsiIeMOE TMPENONI0KeHUE (TUIIOTE3Y), pa3IndaTh U HHTEPIPETUPOBATh MOTYyYSHHBINA PE3yNbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA,
JIeNaTh BBIBOJIBI IO €r0 pe3yjbTaTaM;
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IIPOBOJUTH ONBITBl 10 HAOIIOAECHUIO (U3NYECKUX SBICHUMM WM (U3NYECKUX CBOMCTB Tel: (HOpMyIUpoBaTh IpOBEpsEeMble
IIPEIIOI0KEHNs, COOUPaTh YCTAaHOBKY U3 MPEII0KEHHOT0 000pyI0BaHUs, 3aIIMChIBATh X0/ OIbITa U ()OPMYIUPOBATh BBIBO/IbI;
BBINOJIHATD MPSAMBbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIbI U TEMIIEPATyphl C UCIOIb30BAHUEM AHAJIOTOBBIX U
U POBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS IPHOOPOB € YIETOM 3a/1laHHON aOCOTIOTHOMN MOTPEIIHOCTH U3MEPEHHUIA;

IIPOBOJIUTh HCCIEIOBaHME 3aBUCHUMOCTH OAHOM (M3MYECKOH BEIMYMHBI OT JPYrod C HCHOJIb30BAHUEM MPSIMbBIX HM3MEpPEHUH
(3aBUCHMMOCTHU IyTH PAaBHOMEPHO JIBUXKYILETOCS Tejla OT BPEMEHU ABM)KEHHUS Teja, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKH MOBEPXHOCTEH TET M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMIAN CONMPHUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT YIJHMHEHUS
IPY>KHUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tena U OT IUIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT IIyOMHBI, HA KOTOPYIO HMOTPY)KEHO Tello, YCIOBUH IJIaBaHUs TeJ, YCIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBATH B
TUTAHUPOBAHUH YIE€OHOTO UCCIIeIOBaHHS, COOMPATh YCTAHOBKY M BBIIIOJIHATh H3MEPEHHS, CIIEAYs MPEIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yabTaThl TOJXYYEHHOW 3aBUCHMOCTH (PM3MUECKMX BEIUYMH B BHUJE MPEUIOKEHHBIX TaOMHMII W Tpa(uKOB, NOENaTh BBIBOJBI II0
pe3yabTaTaM MCCIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (IUIOTHOCTH BEIIECTBA KUAKOCTH M TBEPAOTO TEJa, CHUiIa TPEHUS CKOJIBKEHHS,
JlaBlieHHE BO3]yXa, BBITAJKMBAIOLIAs CUja, JEMCTBYIOIAs Ha MOTPYKEHHOE B KHUJKOCTb TeNO, KOI()(UIMEHT MoJe3HOro AEUCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYS MPEII0KEHHON MHCTPYKIUU: MIPU BBIOJHEHUN U3MEPEHUI cOOMpaTh 3KCIEPHUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIISITH 3HAUE€HNE NCKOMOM BEIMUUHBI,

co0Jr01aTh MpaBUiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

yKa3blBaTh NMPUHIMIIEI ASUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOLIAIOIIMECS COCY/bI,
OGapomeTp, ppluar, MoJABMKHBIN U HENOJIBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh MPUHIMINbBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHUCaHUs (B TOM 4YHCIE:
MOJALIUITHUKY, YCTPOWCTBO BOAOINPOBOJA, THAPABINYECKUI MTpecc, MAHOMETP, BHICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), UCIONIb3Ys
3HAHUA O CBOMCTBAX (PU3UYECKUX SBJIECHUI U He0OXouMBble (HHU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTh NPUMEPHI (HAXOAUTh MH(OpPMAIMIO O MPUMEpax) MPaKTUYECKOTo MCIOIb30BaHMS (PU3NYECKUX 3HAHWW B MOBCEAHEBHOU
XKU3HU NIl oOecriedeHHst OEe30MacHOCTH NpU OOpaleHHH ¢ MPUOOpaMH U TEXHUUECKUMHU YCTPOWCTBAMH, COXpPaHEHMs 3/I0POBBS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBECHUS B OKpYXKarollel cpese;

OCYILIECTBIATH OTOOP HCTOYHUKOB HHGopManuu B VHTepHETe B COOTBETCTBMM C 3a/JaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUN U MyTEM CpaBHEHHS Pa3IMYHBIX UCTOYHUKOB BBIIENATH WH(POPMAILIHIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WIIN
MOJKET OBITh HEIOCTOBEPHOH;
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UCIOJb30BAaTh IPU BBHIMNOJIHEHUM YYE€OHBIX 3aJaHUIl HAy4YHO--IIONMYJSIPHYIO JIMUTEpaTypy (U3HUECKOro coAepKaHHs, CIPABOYHBIC
MaTepHuaibl, pecypcbl ceTu VIHTepHeT, BiaaeTh NpuéMaMHM KOHCHEKTHUPOBAHMS TeKcTa, IpeoOpa3oBaHus HMH(GOpMALMKU M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;
co3llaBaTb COOCTBEHHbIE KpaTKHME MHCBMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(OpManuu (Gu3nyeckoro
COJZIepKaHusA, B TOM YMCIIE IyOJMYHO JIeNaTh KpaTKHUE COOOLICHHS O pe3ysbTaTax MPOEKTOB WM YU4E€OHBIX HCCIECIOBAHUMN, IPU 3TOM
I'PaMOTHO UCHOJIb30BaTh U3yUECHHBIN MOHATUHHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIIIICHUE IPE3eHTalUeH;
IIPY BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUM pacHpenensTb 0o0f3aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTaBIECHHBIMU
3aJjayaMM, CIIE[UTh 3a BBINOJIHEHHEM IUIaHa JAEHUCTBHUM, aJleKBaTHO OLCHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh T'PYIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHUE OKPYKAFOILIKX.
K xoHIity o0ydenus: B 8 kjiacce rmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CYOPMHUPOBAHHOCTD Y O0YJAIOIIUXCS
YMEHUU:
HCIIOJIB30BaTh IOHATHA: Macca W pa3Mepbl MOJEKYJ, TEILUIOBOE IBM)KEHME ATOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTAIJINYECKHE U aMOp(HbIE TeJla, HACHIIICHHbBIN U HEHACBIILIEHHBIN Map, BIaXXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM [IBUIaTellb, JJIEMEHTAPHBIM DJIEKTPUYECKUM 3apsj, JJIEKTPUYECKOE II0JI€, MPOBOJHHUKU M JIUDJIEKTPUKH, IOCTOSHHBIN
JJIEKTPUYECKUI TOK, MATHUTHOE II0JIE;
pasnuyath sBJIEHUS (TEIUIOBOE pacIIMpeHUe U cKaTue, TeIulonepesaya, TEIIOBOE paBHOBECHE, CMAayMBaHUE, KAMIUIPHBIE SBJICHUS,
UcrapeHue, KOHJCHcalus, MaBleHne, KpucTauin3anus (0TBep/ieBaHNe), KUIeHHe, Terionepenadya (TerionpoBOIHOCTb, KOHBEKLIUS,
U3JIy4YEHUE), FJIEKTpU3alns Tel, B3aUMOACHCTBHUE 3apsAI0B, AEMCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aUMOJEHUCTBHE
MarHMToB, J€HCTBHE MarHUTHOTO MOJIs HAa IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHasi MHAYKIIMS) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SIBICHHE;
pacrno3HaBaTh MPOSBIECHUE M3YYEHHBIX (PU3MUECKUX SBIICHUH B OKPYXKalOIIEeM MHUpPE, B TOM 4HCIIe (U3NYECKUE SBIICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSKEHUE U KallWUIIPHBIE SIBJICHUS B IIPUPOJE, KPUCTAIUIBI B MIpUpoAe, n3nydenue CollHLa, 3aMep3aHue BOJIOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHHe POCHI, TyMaHa, UHEsl, CHera, SJIeKTPUUYECKUE SIBJIEHUS B aTMOoc(epe, ANEeKTPUUYECTBO KUBBIX OPIaHU3MOB,
MarHuTHOE Moje 3eMiid, peid MOoI0CcCoB, POJIb MAarHUTHOIO MOJS JAJS JKU3HHM Ha 3emiie, MOJSpHOE CHsHUE, PU 3TOM NEPEBOAMTH
MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOIMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;
OIHCHIBATh M3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONB3Yys (PU3NUECKHE BEIMYMHBI (TeMrepaTypa, BHYTPEHHsS SHEpPIus,
KOJIMYECTBO TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEILIeCTBA, yAeIbHas TEIUIOTa IUIABJICHUS, yJelbHas TeIuloTa MapooOpa3oBaHMUs,
yJelbHasl TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOro JEHCTBUS TEIUIOBOM MAaIIMHbBI, OTHOCUTENbHAs BIaKHOCTh BO3/1yXa,
JNEKTPUYECKUI 3apsifl, CUIAa TOKA, DIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE NPOBOJHUKA, YIEIbHOE COIPOTHUBIICHUE BEIECTBA,
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paboTa W MOIIHOCTH 3JEKTPHUECKOTO TOKA), MPH OMHMCAHWU MPABUIBHO TPAKTOBATH (PH3UYECKHIA CMBICT HCIOJB3YEMBIX BEIUYUH,
0003HAYCHHUS] U CIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIBI, CBSI3BIBAIOIIME JAHHYIO (U3NYCCKYIO) BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTDH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHUS U MPOIECCHI, UCIOJIb3YsS OCHOBHBIC MOJIOKEHUS MOJEKYISPHO--KUHETHUECKON
TEOPUH CTPOCHHUS BEIIECTBA, MPUHIIMIT CYNEPIIO3UIIMHU TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsna, 3akoH Oma nis
ydacTKa 1emnu, 3akoH J[xoyns—JIeHia, 3akoH COXpaHEeHUs YHEPTUHU, IIPH ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTUYeCKOe BHIPAXKCHHE;
OOBSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YMCIE U B KOHTEKCTE CUTYaI[Mil MPaKTHKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh MIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX IIAaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA
(hU3UYECKUX ABJICHUH, PU3HMYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEHH;
pemiars pacuéTHbIC 3a/1a4u B 2—3 IEHUCTBUS, UCIIONB3YS 3aKOHBI M ()OPMYJIbI, CBS3BIBAOIINE (DU3UUYCSCKHE BETMIMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 33J]a4M 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJIOCTATOK JAHHBIX JUIS PEHICHUS 3a/1ayM, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HeoOXoMuMBbIe NIl €€ pellleHus, MPOBOAUTh PacyEThl U CPaBHUBAThH IMOJIYUEHHOE 3HAaYeHHE (U3NYECKOW BEIUYUHBI C M3BECTHBIMU
aHHBIMU;
pacmno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIH (PU3UIECKUX METOJIOB, UCIIONB3Ys OMKUCAHUE UCCIIEIOBAHUS, BBIICTSATh
MIPOBEPSIEMOE MPEIIOJIOKEHUE, OLIEHUBATh MPABMIHLHOCTD MOPSAKA TPOBEICHUS UCCIICIOBAHNSA, JIEIaTh BBIBOIBI;
MPOBOANUTH OMBITHI MO HAONMIONEHUIO (PU3MYECKHX SIBICHUN WM (DU3MUECKUX CBOMCTB Ten (KamWIUISpHBIE SBJICHHS, 3aBUCUMOCTH
JABJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIEcca OCTHIBAHUS U HATPEBAHUS MPU U3JIYYCHUH OT I[BETA M3JIydaroIieit
(moroiaroieii) MOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPHI KUJIKOCTH U IUIOMIAN €€ TIOBEPXHOCTH, DJICKTPU3AIUS TE
Y B3aMMOJEHCTBUE AJEKTPUUYECKUX 3apsiIOB, B3aUMOJIECHCTBUE MOCTOSTHHBIX MArHUTOB, BU3yaJlW3al[usi MATHUTHBIX MOJIEH MOCTOSITHHBIX
MarHuTOB, JIEUCTBUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOABUTATEINS IOCTOSTHHOTO
TOKa): GOpMyIUpPOBATH MPOBEPSIEMBIE MPETOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BAHHUS, ONTUCHIBATEH XOJT OTIBITA
1 HOpMyITUPOBAThH BHIBOJIBI;
BBITIOJTHATEH TPSIMbIE W3MEPEHUsI TEMIEPaTyphl, OTHOCUTEIHHON BIAXKHOCTH BO3/lyXa, CHJIBI TOKA, HANPSDKEHHUS C HMCIOJIb30BAaHHEM
AQHAJIOTOBBIX NPHUOOPOB M JATUYMKOB (DM3MUECKUX BEIWYMH, CPAaBHUBATH PE3YNbTAThl M3MEPEHUN C YyUETOM 3aJlaHHON aOCOIIOTHOM
MOTPEUTHOCTH;
MPOBOANTHh UCCIICIOBAHHE 3aBHUCHUMOCTH OJHON (PU3MYEeCKOW BEIWYMHBI OT JPYro C HCMOJIBb30BAHUEM TPSMBIX HW3MEPEHHIA
(3aBHCHUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT €r0 JUIMHBI, TJIOMIAU MONEPEYHOr0 CEYEHUsl M YJIETbHOTO CONPOTHBJICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKAa, HWIYIIETO 4Yepe3 MPOBOJHHMK, OT HAMPSOKCHUS Ha TPOBOJHHMKE, HCCIEAOBAHUE IIOCIICIOBATEILHOTO |
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MapajuIeIbHOTO COSAMHECHUN MPOBOAHHUKOB): IJIAHHPOBATh HCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEHYS
MPETIOKEHHOMY TUTaHY, (DUKCHUpOBaTH pe3yiabTaThl MOTYYCHHONH 3aBUCHMOCTH B BHUAC TaOMUI] U rpaduKoB, AenaTh BBIBOJLI IO
pe3yJibTaTaM MCCIIeIOBaHUS;

MIPOBOJNTH KOCBEHHBIC M3MEpeHUs (PM3MUSCKUX BEIWYUH (yAeTbHas TEIUIOEMKOCTh BEUIECTBA, COMPOTHBIICHUE IPOBOJIHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHS, COOMpaTh SKCIHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON
WHCTPYKUUU, U BBIYUCIISATH 3HAUEHHUE BEJINYUHBI;

cOOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX YCTPOMNCTB C OMOPOM HA MX OMUCAaHUSA (B TOM YHUCIE:
CUCTeMa OTOIICHUS JOMOB, TUTPOMETp, mlapoBasi TypOMHA, aMIepMeTp, BOJBTMETpP, CYETUYMK OJICKTPUUECKON JHEPrHH,
3JIEKTPOOCBETUTEIIbHBIE MPUOOPHI, HArpeBaTEIbHBIE JEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKHUE MPEIOXPAHUTENH, JICKTPOMArHHUT,
AJIEKTPOJIBUTATENIb IIOCTOSHHOTO TOKA), HWCIOJB3YyS 3HAHWUS O CBOWCTBAaX (M3MUECKUX SBJICHHA W HEoOXoauMmbie (pu3mveckue
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIC TEXHUYECKHE yCTPOWCTBA M M3MEPHUTEILHBIC TPUOOPHI MO CXeMaM M CXEMATHYHBIM PHCYHKaM (JKUIKOCTHBIN
TEPMOMETpP, TEPMOC, TCHUXPOMETpP, TUTPOMETP, JBHUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaTr), COCTABIATH CXEMBbI
ANEKTPUYECKUX IIeTeH C OCIeT0BATENbHBIM U MapaIJIEIbHBIM COSIMHEHUEM AJIEMEHTOB, Pa3inyasi YCIOBHbIE 0003HAYCHHSI DJIIEMEHTOB
BJIEKTPUYECKUX LETICH;

MPUBOJIUTh NPUMEPHI (HAXOAWTHh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIONb30BaHUS (PU3UUYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HHU JUIsi oOecrieueHus] 0€30MacHOCTH MpU OOpalleHHH ¢ NMpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 370pPOBBS U
COOJTI0JIEHUSI HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPY KaIOIIEH Cpejie;

OCYIIECTBJIATh MOUCK MH(opManuu ¢Guznueckoro cojaepxanus B MHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUNW M MYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOYHUKOB BBIACTSATH MHPOPMAINIO, KOTOPas SIBISIETCS MPOTUBOPEUNBOM UITU MOXKET OBITh HEJJOCTOBEPHOI;
WCIIOIb30BaTh TIPHU BBHITIOJHEHUN YYEOHBIX 3aJaHUil HAy4YHO--TIOMYJSPHYIO JUTEpaTypy (HHU3UYECKOTO COJEp)KaHHS, CIPABOYHBIC
MaTepuanbl, pecypchl ceTu WHTepHeT, BIajeTh MpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus HHPOPMAIMH U3 OJIHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUe YCTHBIE COOOIIeHHs, 0000mas WH(OpPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB
(U3MUECKOTO CcoepKaHUs, B TOM YHCIIE MyOIHMYHO MPEICTaBIATh Pe3yabTaThl MPOSKTHON MU UCCIIENOBATENLCKON NESTEIbHOCTH, TIPH
ATOM TPaMOTHO HCIIOIH30BaTh U3yYEHHBIN MOHITHITHBINA anmapat Kypca (U3HKH, COMPOBOXK/IATh BRICTYIUICHHUE MPE3EHTAIUEH;
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® [IpU BBINOJIHEHUH YY€OHBIX IPOEKTOB U UCCIIEOBAHUM (PU3NUECKUX MPOLIECCOB paCIpeiesaTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBHUHU C
MOCTABJICHHBIMU 3aJ]auaMU, CJIEAUTH 32 BBIOJIHEHHWEM IUIaHA JIEHCTBUIl U KOPPEKTHUPOBAThH €ro, aJleKBaTHO OLEHMBATh COOCTBEHHBIM
BKJIAJ] B ICATEIHHOCTh TPYIIIEI, BRICTPAUBATh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, IIPOSIBIISISE TOTOBHOCT Pa3pemaTh KOH(IUKTHIL.

K xonIy o0yuenus B 9 Kjiacce nmpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y O0YUIAIOIIHXCS
YMEHHUI:

® CIIOJIB30BATh TMOHATHS: CHCTEMa OTCuéra, MaTepUalbHAs TOYKA, TPACKTOPHS, OTHOCUTEIHLHOCTh MEXaHHUYECKOTO JBUKCHWS,
nedopmarus (ympyrasi, IUlacTU4eckas), TpeHHe, LEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U MEPETpy3KH, LEHTP TIKECTH,
a0COFOTHO TBEPIIOE TENO, IMEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXAHMUYSCKHE KOJICOAHWS W BOJHBI, 3BYK, WH(pa3ByK U
VIIBTPa3BYK, JJCKTPOMArHWTHBIC BOJIHBI, IIKaJia JJCKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh H JAbHO30PKOCTH, CIEKTPHI
UCITyCKaHUs U MOTJIONIEHUS, alb(ha-, 0eTa- U raMMa-u3IIydeHus, U30TOIbI, SepHas YHEPreTHKA;

e pa3nuyath SBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHUE,
cBOOO/IHOE TMaJeHUE TeJ, PAaBHOMEPHOE JABHMKEHHE MO OKPYKHOCTH, B3aMMOJCICTBHE TeJ, PEaKTHMBHOE JBI)KEHHUE, KojebaTenbHOe
JIBUKCHHE (3aTyXarollMe U BBIHYXKICHHbIE KoOJeOaHUs), PE30HAHC, BOJHOBOE [IBIDKEHHE, OTPAKEHHME 3BYKa, MPSAMOJIMHEHHOE
pacrpocTpaHeHne, OTpaKeHHE U MPEJIOMIICHHE CBETa, IMOJIHOE BHYTPEHHEE OTpPaKEHHE CBETa, Pa3iioKeHHE OEJoro CBEeTa B CIIEKTP U
CIIO)KCHHE CIICKTPATBHBIX IIBETOB, IUCIEPCHUS CBETA, C€CTECTBEHHAs pPAJUOAKTHBHOCTh, BO3HHKHOBCHHE JIMHEHYATOTO CIIEKTpa
W3ITy4eHUs1) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUecKoe SBJICHHE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3WYECKUX SBICHUN B OKpYKalmeM MHpe (B TOM 4YUCiIe (QU3HYECKUE SBIICHUS B MPHUPOJIC:
MPUJIMBBI U OTJIHBBI, JBIKeHHE T1aHeT CONIHEYHOW CHUCTEMBI, PEaKTHBHOE [B)KEHHE XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPSICEHUE, CEHCMUYECKUE BOIHBI, IIyHaMH, 9XO, LBETa TeJ, ONTHYECKHUE SBICHUS B MPHUPOAE, OMOIOTHYECKOE
JNEHCTBUE BUIMMOTO, YIbTPa(HOIETOBOTO M PEHTICHOBCKOTO W3ITy4eHUH, €CTECTBEHHBIM PaIMOaKTHBHBIN (DOH, KOCMUYCCKUE JIYYH,
paJIMOAaKTUBHOE W3JIYUCHHE MPUPOIAHBIX MHHEPAIOB, JCHCTBHE PaAJMOAKTUBHBIX HM3JIYUCHHWH Ha OPTraHW3M 4YeJOBeKa), MPH 3TOM
MIEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBICNIATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBICHU;

® ONHUCHIBATh M3yYEHHBIC CBOWCTBA TeNl M (U3HUYECKUE SIBICHUS, HCIIONB3YysS (U3MUYSCKUE BEITMUMHBI (CPETHSISI 1 MTHOBEHHAs] CKOPOCTh
Tela MPU HEPAaBHOMEPHOM [BWIKEHUH, YCKOpEHUE, MepeMellleHue, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHsI, CHJa YIPYTOCTH, Chia
TSOKECTH, YCKOPEHHE CBOOOJHOTO TMaJeHUusi, BeC Tella, WMIYIbC Tella, UMIYIbC CHJIBI, MeXaHudeckas padoTa W MOIIHOCTb,
MOTCHIIMATbHAS SHEPTHs Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, TOTEHITMAIBHAS JHEPTUs CKATOM NPYKWHBI, KHHCTHUYSCKAs
JHEprus, MOJIHAS MEXaHWUYeCKas YHEprus, MEePHOa U 4acToTa KOoJjeOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA, CKOPOCTH
CBETa, IOKa3zaTeib MPEIOMJICHHS CpeAbl), MPH OMUCAHUHM MPABUIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOJIB3yeMbIX BEITUYHH,

24



0003HaYCHHUS M €AUHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PH3MUECKYIO BEIWYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)UKK U3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U IPOLECCHI, HMCIONB3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMHPHOTO
TATOTEHUS, NMPUHLUI CYNEPIO3ULUU CWI, IMPUHLUI OTHOCUTENbHOCTU ['amwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCA,
3aKOHBI OTPAXECHHS U TMPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUsS 3apsiIOBOTO U MAaCCOBOTO YMCEN MPH SACPHBIX PEaKLUIX, IPH ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3MUYECKHE MPOIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE CUTYallUl MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIIATh ITPUYUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHUX IIIaroB ¢ OMOPOW Ha 2—3 M3y4eHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;
pemars pacyéTHbIe 3a7a4u (ONUPAIOUIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIOJIb3YS 3aKOHBI U (DOPMYIIbI, CBS3bIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCJOBMS 3a/layd 3alMChbIBaTh KPAaTKOE YCJIOBHE, BBIABIISITH HEJOCTAIOLINE WM U30BITOYHBIC JAaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOJUMBIC NJSl PEIICHHs, MPOBOAUTH PACUETHl M OLIEHUBATH PEATUCTHYHOCTHh MOIYyYEHHOTO
3HaueHUs! GU3NYECKON BETUUHHBI;
pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PELIUTh MIPHU MOMOIIU (PU3NYECKUX METOJIOB, UCIOIb3Ysl ONMCAHUE UCCIIEA0BAHUS, BBIIEIITh
IIPOBEPSIEMOE MPEATIONIOKEHHUE, OLICHUBATh NPAaBUIBHOCTh IOPSAAKA IIPOBEIACHMS HMCCIEAO0BaHUsA, AEIaTh BBIBOJbI, HHTEPIPETUPOBATD
pe3yJIbTaThl HAOJIIOIEHNUH U OIIBITOB;
MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SABICHUNA MM (PU3UYECKUX CBOMCTB Tel (M3ydeHHue BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHs DHEPIHH, 3aBUCUMOCTb Iepuoja KoJieOaHU MPYKHUHHOIO MasTHHUKAa OT MacChl Tpy3a U JKECTKOCTH NPYXKHUHBI U
HE3aBHCUMOCTbh OT aMIUIMTYABl MalbIX KoJI€OaHMH, NMPAMOJIIMHENHOE pacHpOCTpPAaHEHUE CBETA, pa3jioKeHUEe OEIoro CBeTa B CIEKTD,
U3yuyeHHe CBOWCTB M300pa)k€HHs B IJIOCKOM 3€pKaje M CBOMCTB HM300pakeHMs NpeaMera B coOuparoled JuH3e, HaOirojeHue
CIUIOIIHBIX M JIMHEWYAThIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSTENBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOro Habopa 00opynoBaHMA,
OIHCHIBATh XOJ1 OMBITA U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BHIBOJIBI;
IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHI0 NPSMBIX HW3MEPEHUH, ONpeaessisi CpelHee 3HaueHHe H3MepseMON BeIHuuHBI ((OKycHOE
paccTostHue coOUparoIel TUH3bI), 000CHOBBIBAThH BHIOOP CIIOC00a U3MepeHus (M3MEpUTEIHLHOTO Tprbopa);
MIPOBOANTH HCCIIEOBAaHUE 3aBHUCHUMOCTEH (PU3MUECKHX BEJIMYUH C HUCIOJIb30BAaHUEM MPSMBIX H3MEPEHHH (3aBUCMMOCTb MYTH OT
BPEMEHH MPU PABHOYCKOPEHHOM JBIKEHHM O€3 HadaJlbHOM CKOpOCTH, Meprojaa KojeOaHWN MaTeMaTHYeCKOTr0 MasTHHKAa OT JJIMHBI
HUTH, 3aBUCHUMOCTH YIJla OTPaXEHHUS CBETa OT YIJia MaJleHHus M yriia MpeJoMIICHHUs OT yIJia MaJieHus): MJIaHUPOBaTh HCCIIEAOBaHUE,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY, (PMKCHPOBATH Pe3yibTaThl MOJYYEHHONW 3aBHCHUMOCTH (PU3MYECKHX BEIMYUH B BUIE TaONHUIl U
rpaduKoB, JeNaTh BHIBOBI [0 pE3yJIbTaTaM MCCIEIOBAHNUS;
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MPOBOANTH KOCBEHHbIE M3MepeHUsi (GU3NYECKUX BEIUYHMH (CpEeOHsSsi CKOPOCTh U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JBUKECHHH,
yCKOpeHue CBOOOJHOTO MajieHus, XECTKOCTh MPYKUHBI, KOA(D(UIMEHT TPEHUs CKOJIbKEHUS, MeXaHudeckas paboTa M MOIIHOCTD,
94acToTa M MepHoj KojeOaHHi MaTeMaTH4YeCKOTO M MPY)KMHHOTO MAasiTHUKOB, ONTHYECKasl CHJIa COOMpArOIIei JIMH3bI, PaJiOaKTUBHBIN
¢oH): MIaHMPOBATh M3MEPEHHUS, COOMPATh HKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH HM3MEPEHHUS, CIEeNys NpeUI0KeHHON
WHCTPYKUUHU, BBIYUCIATH 3HAUYEHHE BEJIIMYMHBI U AHAJU3MPOBATH IIOJIYYEHHBIE DPE3YJIbTaThl C YYETOM 3aJaHHOM IOrPEIIHOCTH
HU3MEpEHUI;
coOJIOAaTh MpaBUiIa TEXHUKH 0€30MacCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHUEM;
pasnuyaTh OCHOBHBIE MPHU3HAKK HM3YyYEHHBIX (PU3NYECKUX MOJIENei: MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYECUHBIH
HCTOYHMK CBETA, JIyY, TOHKAs JIMH3a, IUIAaHETapHAas MOJENb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO SI/1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS M3YYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPONCTB C OMOPOM HA MX OmMUcaHUs (B TOM YHUCIE:
CHUIOMETP, AaTYMKU TOJOXKEHUS, PACCTOSHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, MEPUCKOII, (oToanmnapar, ONTHIECKHE CBETOBO/IbI,
CIIEKTPOCKOI, JO3MMETp, Kamepa BuiibcoHA), MCIOJIB3ysS 3HAHUS O CBOMCTBaX (DM3MUSCKUX SIBIICHUU W HEOOXOAMMBIC (DHU3MYSCKHE
3aKOHOMEPHOCTH;
HCIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU U3YyYEHHBIX TEXHUUYECKHX YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUUECKUX
MIPOLIECCOB MPHU PEIIEHUU y4EOHO--TIPAaKTUYECKUX 3a/ay, ONTUYECKUE CXEMBbI JJIsi NMOCTPOEHHUS HU300paKeHUI B IUIOCKOM 3€pKajie U
coOuparoIe JHH3E;
MPUBOJUTh NPUMEPHI (HAXOAUTHh MH(OpPMALMIO O MPUMEpax) MPaKTUYECKOro HCIIOIb30BAHMUS (PU3MUYECKUX 3HAHWN B NOBCEAHEBHOMU
KHU3HM 1 oOecrieyeHHs Oe30MacHOCTU NMpH OOpalleHuu ¢ MpuOopamMM M TEXHHUYECKUMH YCTPOHCTBAMM, COXPAHEHUS 3/10POBbS U
COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHS B OKPY KaloIleH Cpejie;
OCYILIECTBIATh MOUCK HH(popMarmu (U3NUEecKoro cojepxkanuss B HHTepHeTe, camMoCTOATENbHO (GOpMYIUpys MOMCKOBBIA 3ampoc,
HaXOJUTh NIYTHU OIpEJIEIeHHs] JOCTOBEPHOCTH IOJy4YE€HHOW HHGOpMAlMyd Ha OCHOBE HUMEIONIMXCA 3HAHUM U JIOTOJHUTEIBHBIX
HUCTOYHUKOB;
UCIOJIb30BaTh TPH BBHIMNOJIHEHUHM Y4YEOHBIX 3aJaHUN Hay4yHO--TIONYJSPHYIO JUTEpaTypy (U3HUECKOTO COJEp)KaHUS, CIPaBOYHBIE
MaTepuaibl, pecypchl ceTu WHTepHeTr, BiajeTh NpuUEMaMHU KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMH U3 OJIHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCHbMEHHBIE U YCTHBIE COOOIIEHHMS] Ha OCHOBE HMH(OpPMAIMM M3 HECKOJIbKHX HCTOYHUKOB (DHU3HUECKOTO
COJZiepKaHus, MyOJMYHO NPEICTABIATh PEe3yJbTaThl NPOEKTHOH WIIM HCCIEA0BAaTEIbCKOW JIE€ATENbHOCTH, HpPU 3TOM T'PaMOTHO
MCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapar U3y4aeMoro pasjena (GU3UKU U CONPOBOXKAATh BBICTYIUIEHUE MIpe3eHTalUel ¢ y4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie)
n/m  TeM NPOrpaMmbl KoanuecTBo yacoB  o0pa3oBaTe/bHbIE
pecypchl
Beero Kontpoabusie IlpakTnueckue
padoThI padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmorexa [IOK
11 o - 2
vSHKa T Hayia 6 HpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 uSIHECKiE BemHHHbT 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/] MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTa 1 bubmorexa LIOK
' p H https://m.edsoo0.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL 5 1 bubmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 h;p?;/?;ée?si.ru 17§416194
Hroro no pazneny 5
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl

3.1 MexaHH4eCKOe ABHKCHHC
3.2 WHueprus, Macca, TUIOTHOCTh
3.3 Cuna. Bugsl cun

Hroro no pasaceiny

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JaBnenue. Ilepenava naBieHust TBEPAbIMU

4.1
TeJaMU, JKUJIKOCTSIMHU U Ta3aMH
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATMochepHoe 1aBiieHNE
44 JlelicTBue )KUIKOCTH M ra3a HA MOTPYKEHHOE B

HUX TEJI0
Uroro no pazgeny

Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus

5.1 Pa6ota u moutHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnueckasi JHEpIrust

14

21

21

bu6mmoreka [IOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
bubmuoreka [JOK
https://m.edso00.ru/7f416194

bubmuorexa [JOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
https://m.edso00.ru/7f416194

bu6mmorexa [IOK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
https://m.eds00.ru/7f416194
bu6mmorexa [IOK
https://m.eds00.ru/7f416194
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Hroro no pazaeny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

68

12

29



8 KVIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne i/

Pa3gen 1. TensioBbIe IBJICHUS

11 CrtpoeHue u cBOWCTBA BeLIECTBA

1.2 TennoBbie porecchl

Hroro no pazgeny

Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

DneKTpuuecKkue 3apsaabl. 3apsHDKeHHbIE Tela

2.1
U MX B3aUMOJICHCTBUE
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK
2.3 MarHuTHbI€ ABIICHUS
2.4 DJEeKTpPOMAarHUTHAS HHYKIIHS

Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoTshI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
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9 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgen 1. Mexann4deckue siBJICHUSA

MexaHn4ecKoe IBHKCHHUE U CIIOCOOBI €ro

1.1

OTIMICAHHUS
1.2 Bzaumopeiictsue Tei
1.3 3aKOHBI COXPAHEHUS

Hroro no paszneny

Pa3zgen 2. MexanunuecKue KOJe0aHUA U BOJHBI

2.1 MexaHnueckue KojiebaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Uroro no pazgeny

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoTshI
10
20 1
10
40
7
8 1
15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U

OJICKTPOMAardiuTHBIC BOJITHBL
Hroro no paszneny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

6

IpakTuyeckue

padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4ab
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4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP

Uroro no pazgeny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1 Henyckanue v nornomeHne ¢cBeTa aroMoM
5.2 CrpoeHue aToOMHOro siapa
5.3 SnepHble peakuuu

Uroro no pazgeny

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb

[ToBTOpenue n 0600IIEHHE COIEePIKAHUS

6.1
Kypca ¢pu3nku 3a 7-9 kiacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., UBanos A.U., Akimoneprnoe obmiectBo «M3natenbctBo «IIpocBemnieHuey
» ®usmnka, 8 knace/ [epoimkun .M., BanoB A.U., AkumonepHoe oobmiectBo «M3narensctBo «IIpocBemiennes
» ®usmka, 9 xnace/ [epeimkun .M., I'yrauk E.M., Banos A.U., ITerpoBa M.A., AkiimonepHoe o0imiectBo «M3marensctBo «IIpocremienne»

METOAUYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA

7 KJIACC

I'. I'. Huxudopon

W3y4yenue Gpu3nku Ha OCHOBE HAyYHOTO METOJIa MO3HAHUS. 7 Kilacc

8 KJIACC

OU3HKO-XUMUYECKHE YICOHBIC TIPOCKTHI BO BHEYPOUHOM IEATEILHOCTH MIKOIHUKOB. KHHUTA 111 yauTesist
JaBbinoB Bukrop Hukomaesu4

9 KJIACC

®uzuka. Mexanuka. 7-11 knaccsl. MaTtepuaisl K ypokam, onopHbie cxemsl 1 yeptexu. Pemenue 3anay. ®I'OC Penpkun B.I1., PaBynkas XK. 1.
HMUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET

Enunas xosutekiust udpoBbix 00pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru

Poccwuiickuii o0ieoOpazoBarenbHbiii mopran http://experiment.edu.ru

NudopMmarimoHHbie TEXHOJIOTHH B ipenoaaBanuu ¢usuku http://ifilip.narod.ru

Hay4uno-nonynsipblil pusnko-maremarudeckuii xypaan "Keant" http://kvant.mccme.ru/

[TyTs B HayKy http://yos.ru https://resh.edu.ru/

Poccuiickas anekTpoHHas mKona



https://www.labirint.ru/books/738771/
https://www.labirint.ru/authors/144969/
https://www.labirint.ru/authors/182113/
http://school-collection.edu.ru/
http://experiment.edu.ru/
http://ifilip.narod.ru/
http://kvant.mccme.ru/
http://yos.ru/

