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. IHOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYarONmIMXCSd W OpraHu3alui0 H3y4yeHUs (QU3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEAMETHOTO COJCpX)aHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuer U (hu3nyeckoil reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0Aa MOIYYeHHS JOCTOBEPHBIX 3HAHHUM O MHpE.
OpHa M3 MIaBHBIX 3aJa4 (U3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIpENIoJiaraeT OBJaJIeHHuE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4HO OOBSCHSTDH SIBICHHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHBbIE JOKa3aTeNIbCTBA IS
MOJIy4YEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepxkA€HHONW pemeHneM Koimernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJICTaBICHUH O HAyyHOM MeTOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
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e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ienell mporpamMmbl 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUChIBATH U  OOBSACHATH (U3UUYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE yMEHUW HAOMIOJaTh MPHUPOAHBIE SBICHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlleHMBaHKE WH(pOpPMALIUH;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JIeJaeT BbHIOOP MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



1. COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHHE HabmomaeMoro siBiaeHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JATbHOCTh MOJIETA INApHKa,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayInyeckux) Teld. B3auMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHXKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue sBICHHMA, OOBICHSIONIMXCSA MPUTSHKCHHEM HIIM OTTAIKUBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.
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Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH WHEpIUU. B3aumonelcTBue Tell KaK NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHre CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

HaburoneHue siBjaeHUS] MHEPLUH.

HabGmronenre n3mMeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OrmpeneneHue cpelHell CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Tela U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTSIMHU
n razamu. 3akoH [lackams. [TaeBMaTHueckue MamuHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTHM BBITAJIKMBAIOIIEH CHIIBI, JCUCTBYIOIIEW Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOT'O BHUJAa MEXaHUYECKOM OHCPI'UU B ,Z[perfI. 3akoH COXpaHCHHA DOHCPIUHU B MCXAHUKCE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuBaHWE M KanoWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTHIO TEIUIOBOIO JBHKEHMSI YacTHII.
Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW OSHeprum: Temonepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

NGO ALDE
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wneE

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHMs] BHYTPEHHEH SHEPruu Tejla B pe3yibTaTe TEIJoNnepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOrOo TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOTIA.
DNEeKTpOCTaTUYECKast UHIYKIIMS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIi1 pa3psn.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
9
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKYU U AUAJIEKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn Pk

JIBYX PE3UCTOPOB.
9. TIlpoBepka mpaBuiia Jyisi CUJIbI TOKA MPU NapaieIbHOM COeTUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH ANEKTPUIECKOTO TOKA, BBIIETIEMOIN Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIaMIOUKY, OT HAIpsHKEHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. UccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.
15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnpITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHUH 3HAYCHMsI U HAIPABJIEHUS MHAYKLIIMOHHOIO TOKa.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe nageHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.
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Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NMyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSIMOJUHEHHOTO IBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH JIBMKEHUH TEJIa O IEHCTBUEM TPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.
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9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BbIHYKICHHBIX KOJICOaHUH U pe30HaHcA.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpro/Ia KoJIeOaH A MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUN MPYKUHHOTO MAasgTHHUKA OT MAacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHHUTHbBIC BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.
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IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

©CooNORALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[Noyuenne n300paskeHU C TOMOIIBIO COOMPAIONICH JINH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpPAIOIIEH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mozaenb aroma. Mojens atoma bopa. Mcnyckanue n
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxmonnas mopens aromHoro sgpa. HW3orombel. PaamoaktuBHble mnpespamenus. Ilepnon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUS paguOaKTUBHBIX U3TyYEHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn Pk

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nznydeHus NpUPOJIHBIX MUHEPAIOB U IPOIYKTOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
du3uke 1751 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBINA MpEaAMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SBICHUNA NPUPOIBl M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBINA XapakTep AaHHOTO pa3fesia peanu3yercs 3a CYET TOoro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (U3NYECKUX SBICHHUM, B TOM YHCIE IJIs
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB SHEPTHUHU.
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1. TIJIAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O
INPEIMETA

1. JIMYHOCTHBIE PE3YJIbTATbBI

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCETHBIX 06pa30BaTeHBHBIX PE3YyJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- NIPOSIBJICHUE MHTEPECa K NCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (hU3NUYecKOi
HayKH;

- IEHHOCTHOE OTHOIICHHUE K TOCTUKECHUSAM POCCUHCKUX YUEHBIX-(PHU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KIIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIPUATHE ACTETHUECKUX KadecTB (U3NYECKOH Hayku: €€ rapMOHMYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpEca K UCCIIE0BATENbCKOM esITeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO IOBEIEHUs Ha TpaHCIOpTe, Ha J0porax, c
ANEKTPUYECKUM U TEIIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

- c(popMHUPOBAaHHOCTh HaBbIKA peQIIeKCUH, PU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ad (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIBbHOW  HAaIpPaBIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUYECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHMEHTalMsl Ha TNpUMEHEeHHe (GU3NYECKUX 3HAHWM JUIs pelleHus 3agad B o01acTu
OKpY’KaIoIllel Cpenbl, MNIAHUPOBAaHUS MOCTYIKOB M OLICHKHM MX BO3MOXHBIX MOCJIEICTBUMN
JUISl OKPY>KarOIEen CpeJibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBMM IPH BBINOJHEHUH UCCIENAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATENBHOCTD;
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e - MOTPeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcIe (HOPMYIHPOBATH HICH,
HOHATHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaX W SBICHUSIX;

® - OCO3HaHHUC ,Z[e(bI/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMUMOCBA3U IIPUPOIHL, 06H_[CCTBa 1 3KOHOMHKHU,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCHCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

2. METANPEIMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyaromerocss Oyayr cQopMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJIbHbIE Y4eOHBbIE JEHCTBHUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIEC ACHCTBUSL.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
U CPaBHCHUS;

BbIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMaTPpHUBACMBIX @aKTax, JaHHbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATE IMPUYUHHO-CICACTBCHHBIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/IquKI/IX SIBJICHUH W
nmponeccoB, AcjaTb BbIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHuss ydyeOHOW (¢u3nueckoil 3amauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT IO3HAHNUS,

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY OIBIT, HECIOXHBIN
(bU3HYEeCKUi HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B XOJIe
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyTUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MPOBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (GU3HMUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO ()OpMY TMpeAcTaBIeHUs HHGOpMAIMH U
WUTIOCTPUPOBATh pElIaeMble 33/Ja4l HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoii 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1a4 U MMOAJepKaHue 01aroKenaTeIbHOCTH OOIIEHS,
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJB30BAaTh IMPCHUMYIICCTBA KOMaHI[HOI;'I u PIHIIHBPII[yaJ’IBHOﬁ pa60TLI
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENEIIATh PO, 00CYKAATh MPOIECCH M Pe3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYaAIUX, TPEOYIOIIMX Ui peICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCSA B PA3JIMYHBIX IMOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3aiayd WM IJIaHa
UCCIICIOBaHMsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh I1aH €€ H3MEHEHMUS,
OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEAOCTMDXKEHHUS) pE3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, HM3MEHHUBLIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;
CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CHOpa WM JIUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWH (QU3MYECKUX 3a7ady WU B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.
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3. HNPEJAMETHBIE PE3YJIbTATBI

7 KUIIACC
K koHiy oOydeHus npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpaKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3NYECKHEe W XUMHYECKHE SIBJICHHUSA, HAOII0JCHUE,
OKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIIMYUH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJMHEHHOE),  TpaeKTopusi,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ynpyras, IUIacCTHYECKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBieHus (quddys3us, TEII0BOE ABUKEHHE YaCTHUI] BEIECTBA, PABHOMEPHOE
JBI)KEHHUE, HEPAaBHOMEPHOE JBMIKEHUE, WHEPIUS, B3aUMOJICHCTBUE TEJl, pABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpAlICHUsA, IMEpeaada JaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe JaBieHue, IIaBaHue TeJl, PEBPaIleHUs
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SBICHUI B OKpPYKAIOIIEM MHUPE, B
TOM Yucie (pU3UYECKHE SIBJICHUS B MPHUPOAC: MPUMEPHI JBWKCHUS C PA3IAYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHHUKE, BIMSHHE aTMOC(EPHOTO AaBIIEHUS HA XUBOW OpraHusM, IJIaBaHUE PbIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTKCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BENMYUHBI (Macca, 00bEM, MIOTHOCTH BEUIECTBA, BPEMs, MYTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHUJIa YIOPYTrOCTH, CHUJA TSDKECTH, BEC TeJla, Cujia TPEHHUs, IABJICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIA, MEeXaHWYeckas padora,
MOIIIHOCTh, IIJIEUO CHJIBI, MOMEHT CHJIbl, KOI(PQUIMEHT TMOJEe3HOT0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKass M TIOTCHIIMAJIbHASI DHEPrusi), IPU ONMHUCAHUM MPABHIHHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEIMYUH, X 0003HAUYCHHS U €AMHUIIBI
bu3NYECKUX BENUYUH, HAXOAUTh (POPMYNBI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BEJIMUMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYecCKHe SBJICHHUS M TPOIECCHI, HCHOIB3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoH I[lackamns, 3akoH
Apxumena, MpaBUIIO paBHOBECHS pbldara (0OJ0Ka), «30JI0TOE MPABUIIO» MEXAaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM HSHEepruu, IpU OTOM JlaBaThb CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSACHATh (DU3UYECKUE SBJICHMSI, MPOLIECCHI W CBOWCTBA TN, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 |—2 TOTUYECKHX IIaroB ¢ OMopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UBMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemats pacuéTHble 3agauyd B 1—2 [EWCTBUSA, HCIONB3YsS 3aKOHBI U (OPMYIIBL,
CBs3bIBaMONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallkM3a YCJIOBUS 3a/a4u
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3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAWMBIC AJISI pEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD NOTYYEHHON (PU3NYECKOI BEIIMUHHEI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPhIE MOXXHO PELIMTh TNPU MOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM HCCICNOBAHUSA BBIACIATh IPOBEPAEMOE IPEIIIOIOKEHUE
(rumore3sy), paszauyaTb M MHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIeIaTh BBIBOJBI 110 €TO PE3y/IbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
NPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MaCChl Tesla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
IIOKa3aHUs IpUOOPOB € YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICJAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT IPYroM C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO JBMIKYLETOCS
TeJa OT BPEMEHU JBMKEHUS TEJa, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOUIaIu
CONPUKOCHOBEHHMSI TEJI, CUJIbl YNIPYTOCTH OT YAJIMHEHHS INPYXUHBI, BBITAJIKHUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TeJo,
YCIIOBHU TIJIAaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIENOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cielysd MPeUIoKEeHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOJy4YCHHON
3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHUJEC NPEAJIOKEHHBIX TaONUI U TIpaduUKOB,
JlenaTh BBIBOJIBI IO PE3yiIbTaTaM MCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKUX BEIUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [JaBJICHHWE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIas Ha IMOTPYKEHHOE B KHUAKOCTb TEJO,
KO3(QUIMEHT MOJEe3HOro ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAysl HPEeIsIoKEeHHOU
MHCTPYKIMU: TP BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ JabOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAaIOIIMECS COCY/Ibl, OapoMeTp, pblyar, MOJBUKHBIA U
HETOABKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHUCIE: TMOAUIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THJPABINYECKUN IMPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HHPOPMAIMIO O MpHUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TIOBCEJAHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH TMpH OOpaIleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTPOHCTBaMH,
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COXpaHEHMsI 3J0pPOBbS W COOJIONEHMS HOPM ODKOJOTMYECKOTO TIOBEICHHS B
OKpYXKarolleu cpese;

OCYIIECTBIIATH OTOOpP HMCTOYHMKOB HMH(pOpManuu B VIHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUH U IyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBLACIATH HHPOPMAIHIO, KOTOPAs SBISETCS MPOTHBOPEUYNBON
WM MOKET OBITh HEIOCTOBEPHOM;

UCIIONIb30BATh MPH BBHITOJHEHUH Yy4eOHBIX 3aaHU HAyYHO-TIOMYJISIPHYIO JINTEPaTypy
(Gu3MYECKOT0 COJEp)KaHMs, CIIPAaBOYHBIC MAaTEepHalbl, pecypchl cetu IHTepHer,
BJIAJCTh MPHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGPOpPMALUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(popMaruu (ru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJUYHO J1eNIaTh
KpaTKue COOOIEHHS O Pe3yJbTaTax MPOSKTOB WM y4EOHBIX HCCIICIOBAHUM, TPH STOM
IrPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM TOHSATUIHBIA anmapaT Kypca (QHU3HUKH,
COIIPOBOKJATh BBICTYIJICHHE MTPE3CHTAIHECH;

IpY BBIIOJHEHUN y4EOHBIX MPOEKTOB U MCCICAOBAaHUN pacrpenelsTh 00S3aHHOCTH B
TpyIIie B COOTBETCTBUH C MOCTABICHHBIMU 331a4aMH, CIICAUTD 32 BHIMOJIHEHHEM TUIaHa
JICWCTBHU, aJEeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B JCATEILHOCTb TPYIIIHI,
BBICTPaNBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YINTHIBAsI MHEHHUE OKPYKAIOIIUX.

8 KUIACC
K koHIly oOydeHHs NpeaMeTHblE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIMUECKHE M aMOp(HBIE Tela,
HACBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATYyPa, BHYTPEHHSIA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJjie, MPOBOAHUKU U JUAIEKTPUKH, MOCTOSHHBIA SIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

pasznuyarh SBJIEHUS (TEIJIOBOE pACHIMpEHUE U C)KaTue, TeIulonepenada, TErIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIE SBICHUSA, WCIAPEHUE, KOHICHCALNS,
IUIaBJICHUE, KpUcTalu3anus  (OTBepieBaHue), KHIIEHUE,  Terulonepenadya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyUYE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE
3apsA0B, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEUCTBHE€ MarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
MHAYKIMS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY’)KaIOLIeM MHpE, B
TOM yucie (U3MYecKue SBIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KallWUISIpHBIE SIBJICHUS B MPHUPOJAE, KpUCTaUIbl B mpupone, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKHUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJII0COB, pOJib MarHUTHOTO MOJS JUIsl JKU3HM Ha
3emJie, ONSPHOE CHUSHUE, MIPU ATOM IEPEBOJUThH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;
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OTIHMCHIBATh U3yYCHHBIC CBOMCTBA TEl U (PU3NYCCKUE SBICHUS, UCTIONB3Ys (PUINICCKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIJIOTHI, YAEIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJeibHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHas TeIoTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MalIMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3JyXa, SJICKTPUUECKUN
3apsifi, cuja TOKa, OJIIEKTPUYECKOE HalpsDKeHHEe, COIMPOTUBIECHHE IPOBOJHUKA,
yZIeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AUHUIIBI (PU3MUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIIHE
JaHHY!0 (U3MYECKYI0 BEIMYHHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TIpauku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tei, (pU3MUecKHe SBJICHUS M MPOLECCHl, HCHOIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
IOPUHIUIT CYNEPIO3UINK TMoJjied (HAa KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsiga, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JIeHma, 3akoH COXpaHEHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €r0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyaIui MPaKTUKOOPHUEHTHPOBAHHOTO XapakTepa: BBISIBIIATH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKUX IIIAaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YSA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUS 3a/Ja4yu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBISABIIATH HEIOCTATOK JIAHHBIX YISl PEIICHUS 3aayuH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIE I €€ PEIIeHUs], TPOBOIUThH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh TpPHU TMOMOIIHU (HUIHIECKUX
METO/IOB,  WCHOJb3ysd  ONHCAHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPIEMOE
MPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAJIKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3MUECKUX SIBJCHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HATPEBAHMS IIPU U3IYYEHHUH OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHAKOCTH | IUIOMIAJAA €€ TIOBEPXHOCTH, OJIIEKTpHU3AIUsi Tel W
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJIEH MOCTOSITHHBIX MarHUTOB, A€UCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEGKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUIATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TpPOBEPsSEMbIE TPEANONIOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 TMPEIJIORKEHHOTO OOOpYIOBaHHWSA, OMHUCBIBATH XOJ[ OIbBITA H
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIBLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
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(U3nM4ecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOU
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLAJN MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJHMKA, CUJIbI TOKA, HAYILETro Yepe3 NIPOBOJHUK, OT HANPSDKEHUS! Ha IPOBOIHUKE,
UCCJIEJOBAHHUE T10CJIEI0BATEIbHOTO U IApaJUIEJbHOTO COEAUHEHMM MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHHS, CIEAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysbTaThl OJYyUYEHHON 3aBUCUMOCTU B BHUJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIEeI0BAHHUS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3MUECKUX BeIUYMH (yAeldbHas TEIUIOEMKOCTb
BEIIIECTBA, COMPOTUBICHUE IPOBOJHUKA, pab0Ta U MOLIHOCTb JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh HM3MEPEHMS, coOUpaTb AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIENys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHUE BEITUUNHBL;

coOioaTh TMpaBWia TEXHUKH 0€30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepru30BaTh MPHUHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOMCTB € OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3JIEKTPUUYECKON
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), 3JIEKTPUUYECKUE NPEJOXPAHUTENH, SJICKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAHUS O CBOWCTBAaX (M3WYECKUX SIBICHUH U
Heo0XouMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (JKHIKOCTHBIN TE€pMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIeN0BaTebHbBIM U NapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;
IPUBOJIUTH TNpPUMEPHl (HAXOIUTh MHPOpPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A oOecredeHus
0€30IacCHOCTH MpH OOpaIleHud ¢ NpudOpaMu U TEXHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKaroIleH cpese;

OCYIIECTBIIATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE WMEIOIINXCS 3HAHUH M TYTEM CpPaBHEHHS JOTOJHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHON;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUN y4eOHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(bu3NYeCKOro cojepXaHus, CIPaBOUYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpHUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HHGOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHBIE IMHCHbMEHHBIE W KpaTKHE YCTHBIE cOOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UUECKOTO COJEp’KaHHs, B TOM 4YHCIe
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HMCCIEI0BATENbCKOM
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JIEATEIBbHOCTH, IPU STOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

IpPU BBIIOJHEHUH YYEOHBIX MIPOEKTOB M HCCIENOBaHUN (U3UYECKUX IPOLIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIeIUTh 32 BBIIOJIHEHHEM IUIAHA JEUCTBUHM M KOPPEKTUPOBATh €ro, aJAeKBATHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJA B  JEATENBHOCTb  TIPYIIbL, BBICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

9 KUIACC
K kouiy oOydeHus mpenMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0yYaIOUINXCA YMEHHI:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, PaBHOBECHE,
MEXaHUYeCKHe KoleOaHWsi W  BOJHBL, 3BYK, HMH(pPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHl HWCIyCKaHWS W TOrJIonieHus, anbda, Oera- M ramma-
W3IIy4CHHS, U30TOIIbI, SFCPHAst SHEPIeTHKA;

pasznuuath SiBJIeHUsS (paBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJUHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOIHOE 11aJIEHUE TEJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TEl, PEAKTUBHOE JIBH)KCHHUE,
Kose0aTeNbHOE JIBIDKEHHE (3aTyXallllde M BBIHYXKIEHHBIE KOJeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX I[BETOB, IUCIEPCUS CBETa,
€CTECTBEHHAs] PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOTO CIEKTPA W3ITy4EHUS )
M0 OMHCAHUIO0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SBJIICHHUM B OKpYyXaroieMm Mupe (B
TOM uucie (PU3NYECKUE SIBJICHUS B MPHUPOE: MPWIMBLI U OTJIUBBI, JIBH)KCHHUE TUTAHET
ConHeYHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBICHUS B  TPHUPOAE, OHOJOTMYECKOE  JIEMCTBHE  BHIMMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
doH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE PaIMOaKTUBHBIX M3TYYCHUN Ha OpPTraHU3M 4YelOBeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMeIleHUe, MyTh, YIJIOBasg CKOPOCTh, CHJIAa TPEHUs, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MAJCHMs, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJTH, TOTCHITHAIBHAS SHEPTUS CKATOM MPY>KUHBI, KHHETHYIECKAs
DHEprus, TOJHAas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWW, ATWHA
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BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHUS
Cpefbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBATh (PM3WYECKUN CMBICT HCIOJIb3YEeMBIX
BEJIMYMH, OOO3HAYECHUS W EIUHHIBI (PU3MYECKHX BEJIHYMH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOILME JAHHYIO (U3UYECKYIO BEIWYMHY C APYTUMM BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapakTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MIPOLECCHI, UCIOJb3Yys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIIO3ULIUU CHII,
IPUHLIMII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOIO U
MaccoBOro 4YHCel TIpU SAACPHBIX peakuusX, HIOpU ITOM JaBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATh (hr3HUECcKHe MPOLECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAaroB C OMOPOii Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3UYECKUX SABICHUH, (PU3UUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pelath pacyéTHble 3aauu (ONMUPAOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOb3Ys
3aKOHBl M (hOpMyJIbl, CBsI3bIBAOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHaIu3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KpaTKO€ YCIOBHE, BBISBIATh HEAOCTAIOIIME WU
U30BITOYHBIC JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXKHO pPELIMTh INPU MOMOIIU (PU3HYECKHX
METO/0B,  WCHOJb3ysd  ONHUCAHUE  HUCCIENOBaHMs,  BBIICIATH  MPOBEpSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUI U OIIBITOB;

MIPOBOJUTH OMBITHI TTO0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeJs (M3ydeHue BTOpOro 3akoHa HblOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OaHUH, MPSIMOJIMHENHOE pacpOCTpaHEHNE
CBETa, DPa3JIoKEHHE OeIoro cBeTa B CIEKTpP, M3Yy4CHHE CBOWCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3JIY4EHHs): CaMOCTOSATENIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAOOpa 000pYA0BaHMSI, OMUCHIBATH XOJ ONBITA U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE paccTOsIHHE cOOWparoie JMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3mMepeHust (M3MEpUTEIILHOTO Tpubopa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTpa)K€HHsI CBETa OT yrjia MaJeHUus U
yIiia MpeJoMIICHHs OT yIJia MajeHus): IUIAaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENIBHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHUCHMOCTH
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(Gu3n4ecKux BEIUYMH B BHJE TAOIUI U IrpadUKOB, JeIaTh BBIBOJBI 110 pe3ybTaTaM
UCCIIEJOBAHMSI,

IPOBOJIUTh KOCBEHHBIE HM3MEpPEHHUs (PU3UUYECKUX BEIUYMH (CpeIHss CKOpPOCTh U
YCKOpEHHUE Teja NPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOA(PPUINUEHT TpeHHsI CKOJBbKEHUs, MeXxaHuuyeckas padora u
MOIIHOCTb, 4YacTOTa M IEpUOA KoyleOaHMH MaTeMaTHMYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOHMpAlomied JIMH3BI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUS, Cenysl NPEIIOKEHHON MHCTPYKLIMM, BBIUYUCIIATh 3HAYECHUE BEIIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJbTaThl C Y4ETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOuoaTh IpaBWjia TEXHUKM O€30MacHOCTH Ipu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJeJIeH: MaTepuajbHas
TOYKa, a0CONFOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O S/pa;

XapaKTepu30BaTh MPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CIUOMETP, AATYUKH ITOJIOKEHUS,
pacCTOsHUS U YCKOPEHMS], PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO03UMETp, Kamepa BuiabcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATHYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPHU PEIICHUU Y4eOHO-
NPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMbl JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TpPHUMEPHl (HAXOAUTh MH(QOPMAIMIO O MpHUMEPax) MPAKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW KM3HM A oOecredeHus
0e30MacHOCTH NpHU OOpalleHHMH ¢ OpuOOpaMu M TEXHHUYECKHMMM YCTpONCTBaMH,
COXpaHEHMs 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKaroIleH Cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu @usndeckoro cojaepxxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeesIeHUs
JIOCTOBEPHOCTH TOJIy4€HHOW HH(pOpMAlMM Ha OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUN Y4eOHBIX 3a/laHUi HAayYHO-TIOMYJSPHYIO JINTEpaTypy
(Gu3NYeCKOro cojepxaHus, CIpPaBOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJETh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMUs HHGPOPMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(pOpMalUu
U3 HECKOJBKUX MCTOYHHKOB (H3MUECKOTO COJAEp)KaHMs, MyOJIMYHO IpPeCTaBIsATh
pe3yJbTaThl MPOEKTHOW WM HUCCIIEIOBATENbCKON NIEeATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aemoro pasziena (U3UKU U
COIIPOBOKIATh BBICTYIUIEHHE MpE3eHTAled ¢ Y4éToM OCOOEHHOCTeH ayAauTOpuu
CBEPCTHHKOB.
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IV.  TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETHAMHBL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aUMO/ICMCTBUE YACTHUII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl
3.1 Mexanuyeckoe IBUKEHUE 3 bubnmoreka [JOK
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bubmuoreka [JOK
3.2 Huepuis, macea, I10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager o 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paora i mowmocTs 3 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexaHH3MEI > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KVIACC

KounuecTBo yacon DJIeKTpPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne n/n Kontpoabusie  IIpakTuueckue
NMporpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI
pecypcsl
Pazpnen 1. TenioBble siBJIeHUS
1.1 CTpoeHHe U CBOVCTBA BEILIECTBA 7 bubmorexa [IOK
. T HUEC U CBOUCTBA B TB.
p m https://m.edsoo.ru/7f4181ce
bubnuoreka LIOK
12 T 21 1 5
CILIOBBIC HPOHECCRE https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Paznen 2. DiaekTpuyeckue 4 MATHUTHBIE SIBJIEHUSI
21 DNEeKTpUIECKUE 3apsbl. 3apssKeHHbBIE 7 1 bubnuotexa [IOK
' TeJla ¥ UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
buo6 OK
2.2 TlocTosHHBIN JTEKTPUUECKHIA TOK 20 1 7 https:/ /m.e(;ISOJ:)ITIr(;T/E;I;Z 11_; lce
butmmoreka [IOK
23 M 1 1.
3 ATHITHBIC ABICHILA 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHIYKIUS 4 bubmioreia LIOK
' P S https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KVIACC

HanMeHoBaHue pa3jaeioB U TeM

KoanuecTBo yacoB

JJleKTpoHHBbIE (I (poBLIe)

Ne n/n Kontpoasnsie  IIpakTuyeckue
NMPOrpaMMbl Bcero o0pa3oBaTelIbHbIE pecypchl
padoTsI padoThI
Paznen 1. Mexannueckue siBJIeHUS
11 MexaHndecKkoe JBIKEHHE B CIIOCOOEI €ro 10 1 bubnmoreka IJOK
' OITUCaHMs https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 | BiauMopercTBHe Ter 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnmoreka IJOK
1. 1
3 3axomst coxpancins 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Paznen 2. Mexanuueckue KoJie0aHusi U BOJHBI
butmmoreka [IOK
21 M 7
CXAHHMUCCKNC KOTICOaNHS 3 https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
22 M . 8 1 3
CXAHU'{ECKHE BOIHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pa3ngen 3. DieKTPOMarHUTHOE MOJIe H YJIEKTPOMATHUTHBIE BOJIHBI
DIIEeKTPOMArHUTHOE T0JIE U bubamnoreka [HOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Paznen 4. CBeTOBBIE SIBJIEHUS
butmmoreka [IOK
4.1 3 6 2
AKOHBI PACTIPOCTPATICHIA Gheta https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKHE TPUOOPHI 6 3 Bubaroreka IIOK
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bubmmoreka [IOK
4.3 Paznosxenue 0e0ro cBeTa B CIEKTP 3 2 https://m.eds0o.ru/7f41adab
Hroro mo paznemy 15
Paszpnen 5. KBanroBble siBjIeHUsA
51 Hcmyckanve v TOTIIONIEHHE CBETa 4 1 bubamoreka LHOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2 1
> (CTpocilie aTOMHOIO A1pa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka IJOK
. | 7 1 1
5.3 JICpHBIC PEaKInuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazpnen 6. [loBTOpUTEILHO-00001Ia0IINIT MOTYJIb
6.1 [ToBTOpeHue u 0600IIeHNE COAePKAHUS 9 5 bu6imoreka [IOK
' Kypca Gu3uku 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 9
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 3 27
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V. YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

@usuka: 7-i knacc: / U1.M. I1épsikun, AWM. BanoB. — Mocksa: IIpocsemienue,
2023, ®usuka: 8-if knacc: / U.M. I1épeimkun, AWM. UBanoB. — Mockga: [Ipocsemenue, 2023,
Ousuka: 9-i kinacc: / .M. [1€peimkun, A.W. UBanoB. — Mocksa : [IpocBemenue, 2023

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET butauoreka IIOK https://urok.apkpro.ru

32


https://urok.apkpro.ru/

		2024-10-15T15:56:13+0700
	Валерий Владимирович Филиппов
	я подтверждаю этот документ




