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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHU U TpeOOBAaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, npeacraBieHHbIXx B PI'OC OO0, a Taxke ¢ yu€toM ¢enepanbHOl pabodeld mporpaMMel
BocniuTanus u KoHuenmuu mpenojaBanus yueonoro npeamera «dusuka».

Copepxanuie TporpaMMbel 1O (HU3MKE HANpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYJArOIINXCSl U OPraHU3AIHIO U3yIeHUs PU3UKHU Ha AEATEILHOCTHOM OCHOBE. B mporpamme
1o (pu3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeaMeTa B peanuzarmu TpedoBanuii I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNPEIMETHBIM pe3yJbTaTaM 00y4YeHHUs, a TAKKE MEXKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.

[Tporpamma o pu3uke ycTaHaBIUBAET paclpeielieHne yueOHOro MaTepraia o rojaM ooydeHus (1o
KJ1accam), IIpeJyiaraeT IpUMEpHYIO IOCIeA0BATEIbHOCTh U3YUEHHSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS
MIPEIMETHOTO COAEPKaHUS U y4€Te BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcs.

[IporpamMma no ¢pu3snke pa3padoTaHa ¢ eJbi0 OKa3aHUsI METOINYECKON TOMOIIH YUUTEIIO B CO3/TaHUH
paboyeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.

®du3zrKa SBISETCS CUCTEMOOOPa3yIOIIUM JJISl €CTECTBEHHO-HAyYHBIX YU€OHBIX ITPEIMETOB, TOCKOJIBKY
¢Gu3nyeckue 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB M SBJICHUH, M3ydaeMbIX XUMHEH, Ouosoruei,
acTpoHOMHEW M (u3nUecKord reorpadueit, BHOCUT BKJAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHDa,
IpeJocTaBiIsgeT Hanbosee sicCHble 00pa3libl MPUMEHEHHUs HAydHOTO METOJa IO3HaHUs, TO €CTh Crocoba
MIOJIy4EeHHUs1 JOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa u3 rIaBHBIX 3a7a4d (PU3MYECKOro 00pa30BaHUS B CTPYKType o0uiero oOpa3oBaHusi COCTOUT B
(bopMUPOBaHUN €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH U MHTEpEca K HaAyKe Y 00yJaroluxcs.

N3yuenue pu3nku Ha 6a30BOM ypOBHE IIPEIIOIaracT OBJIaJeHHe CIeIyIOUMMH KOMIIETEHTHOCTAMM,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

® HAY4YHO OOBSACHSATH SIBJICHMUS,

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BaHMS;

® UHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BaTh HAYUYHbIE JOKA3aTENbCTBA JJIS TIOTy4EHHsI BBIBOJIOB.

Ienn m3yuyenus Gu3MKM Ha YpOBHE OCHOBHOTO 001iero obpa3oBaHus omnpejeseHsl B KoHuenuu
npernojaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa3oBaTeNbHbIX oOpraHuzanuax Poccuiickoii
denepanyy, peaqu3yoLUIMX OCHOBHBbIE 00Ie00pa3oBaTe/IbHbIE MPOTrPaMMBI, YTBEPKIAEHHOH pelieHreM
Komnernn MunucrepcrBa npocsemienust Poccuiickoit @eaepannu (mpotokos ot 3 nexadbps 2019 r. Ne

[1K-4BH).



Hean u3ydyenus Ppu3nKu:

e IproOpeTeHNe HHTEpeca U CTPEMIICHHS 00YJaIOUINXCsl K HAYYHOMY M3YYEHUIO IPUPOIBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJE MO3HAHWSA U (OPMHUPOBAHUE HCCIIENOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

¢ hopMUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHS OCHOB CTPOCHHS MaTepUu U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

¢ hopMUpPOBaHHE MPEACTABICHUI O PO (PU3UKH JUIS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHH;

®pa3BUTHE IMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymiedl mpodeccnoHaTbHON AESITEIbHOCTH,
CBSI3aHHOM C U3UKOH, MOATOTOBKA K JaibHeHIeMy 0Oy4eHHUIO B 3TOM HaIlpaBJIEHUU.

JlocTrkeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs
obecnieunBaeTcs pelIeHUEM CIIEIYIOUX 3a1a4:

e IpHOOpeTEeHNne 3HAHUW O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBbIX,
AIIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [IpHOOpETEHNE YMEHHUH ONUCHIBAaTh U OOBACHATH (PU3UYECKUE SIBIIEHUS C MCIOJIb30BAaHUEM
ITOJTy4EHHBIX 3HAHU;

® OCBOCHHE METOJIOB pEIICHUs MPOCTEUIINX PACYETHBIX 3aJady C MCIOJIb30BaHUEM (PHU3HMUECKUX
Mozenel, TBOPUYECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUN HAOII0aTh MPUPOJAHBIE SBJICHUS U BBIOJHITH ONBITHI, J1A00paTOpHBIE paObOTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB;

® OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaLKel (HU3UIECKOTO COAEpKaHMsI, BKIIIOYash HHPOPMAIHIO O
COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHAIU3 U KPUTHYECKOE OLICHHBaHNUE UH(OpMAIUY;

®3HAKOMCTBO €O c(epamu mpodeccuoHambHON AESITETbHOCTH, CBSI3aHHBIMU C  (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKOI HAYKH.

Ha uzyuenue ¢pusuku (6a30Bblil ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 4aca B Helleo), B 9

knacce — 102 gaca (3 gaca B HeJeIno).

[Ipennaraemelii B mporpaMme Mo (u3uke mnepedeHb JabopaTOpHBIX pPAabOT M OMBITOB HOCHUT
PEKOMEH/IATENNbHbIN XapakTep, y4uTelb JAelaeT BhIOOp MPOBEICHHUs J1abOpaTOPHBIX paboOT U OIBITOB C
y4€TOM HMHIMBUAYAJIBHBIX OCOOEHHOCTEH O0O0ydaromMxcs, CHHCKa SKCIEpUMEHTAJIbHBIX 3aJlaHuil,

npeajaracMaiX B paMKax OCHOBHOTO T'OCYAAapCTBCHHOT'O 3K3aMEHa I10 CI)I/I3I/IKC.



COJEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:KAIOLIEr0 MUPA.

®usuka — Hayka o mpupoje. SABieHus npupobl. OU3HMUECKHUE SBICHUS: MEXAHUYECKHE, TEIJIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenWYWHBL. M3Mmepenue ¢usndecknx BenuuuH. Dusmueckue npuOopsl. [lorpenrHocTsh
U3MEpeHnil. MexyHapoIHasi CUCTEMA €IMHULI.

Kax ¢usuka u apyrue ecTeCTBEHHbIE HAYKH MU3YYarOT MPUPOTy. EcTecTBeHHO-HAYYHBIA METOT IO3HAHMUS:
HaOJII0ZICHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA, BBIIBH)KCHHUE TUTIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3,

o0bsacHeHne HabmoaeMoro sBiieHus. Onucanue GU3NIeCKUX SBJICHHUHN C TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.
1.  Mexanudeckue, TEIJIOBBIC, IICKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2.  Ousnyeckue MpUOOPHI U MPOTISAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1 OnpeerieHne 1eHBI JSICHUS IITKAIBI K3MEPHUTEIBLHOTO MPHOopa.

2 N3mepenue paccTossHUA.

3 N3mepenune o0bEMa KUIAKOCTH U TBEPIOTO TeA.

4. OrmpeneneHue pa3MepoB MajbIX TeJl.

5 N3mepenue TemnepaTypbl Ipy MOMOLIH KUIKOCTHOTO TEPMOMETPA U IaTUMKa TeMIIepaTyphl.

6 [IpoBenenue wucciaeaoBaHUs O MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA IIapUKa, IYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, YeM 00JIbIlIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pazMepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIECTBA.

JIBukenune uacTul] BemiecTBa. CBs3b CKOPOCTH JIBIKEHHMS YacTUIl C TeMmIeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTull BEIeCTBA: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBAa: CTPOEHHUE Tra3oB, JKUIAKOCTEH U TBEPABIX (KPUCTAIIIMUECKUX) Te.
B3aumocBs3p  Mexay CBOMCTBaMH  BEIIECTB B  pa3HbIX arperatHblX COCTOSHUAX H  HX
aTOMHO-MOJIEKYISIPHBIM cTpoeHrneM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JHemoncmpayuu.

1.  HabGmopeHue O6pOyHOBCKOTO JIBHXKEHUSI.

2.  Habmonenue nuddysun.

3.  HaOmionenue siBieHHiA, 0OBSCHSIIONIUXCS MPUTSHKEHUEM HITH OTTAIKUBAHUEM YACTHI] BEIIeCTBA.
Jlabopamopusie pabomot u onvimul.

1.  Omenka auaMeTrpa aToMa METOJOM PSIIOB (C UCIONIb30BaHUEM (oTorpaduii).



2. OnbITHI O HAOTIOACHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JIEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUSL.

Paznen 3. /IBuskeHue U B3aMMo/IeiicTBHE TeJl.

Mexanuueckoe nBukeHre. PaBHoMepHOE U HepaBHOMEpHOE ABMKeHne. CkopocTb. CpeaHsisi CKOPOCTh NMpHU
HEPAaBHOMEPHOM JIBM)KCHHUH. Pacuér myTu 1 BpeMeHU JABMKCHUSI.

SBnenue uHepuuu. 3aKOH UHEpUMH. B3anMoaeicTBrE Tell KaKk MpUYMHA U3MEHEHHUS CKOPOCTHU JIBHKCHUS
Ten. Macca kak Mmepa uHepTHocTH Tena. [InmoTHocTs BemecTBa. CBsA3b MIIOTHOCTH C KOJTMYECTBOM MOJICKYJI
B €/IMHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojieicTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepeHue cuiibl
MTOMOIIIBIO TUHAMOMeETpa. SIBJieHHe TATOTeHUs U cuia TsokecTd. Cuta TSHKECTH Ha IPYrux IutaHetrax. Bec
tena. HeBecomocTs. CrojkeHHe CHIl, HallpaBJIEHHBIX MO OJIHOM mpsimMoii. PaBHojelicTByromas cui. Cuia
TpeHus. TpeHue CKONBKEHHS U TpeHre MoKos. TpeHne B MpupoJie U TEXHUKE.

Hemoncmpayuu.

1 HaOmronenne MexaHnyecKoro IBWKEHNS Tella.

2 H3MepeHnne CKopoCcTH MPSAMOJIMHENHOTO ABUKECHHUS.

3 HaGnronenue siBiieHUS] HHEPIIWU.

4, HaGnronenne nasmMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJl.

5 CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

6 CroxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSIMOM.

Jlabopamopnwie pabomel u onvimel.

1.  Onpenenenue CKOPOCTU PaBHOMEPHOTO JBHKEHHS (IIapHKa B KHUAKOCTH, MOJETH AJIEKTPUUYECKOTO

aBTOMOOWJIS M TaK J1ajee).

2.  OmnpeneneHue cpeHEl CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOM IMJIOCKOCTH.

3. Omnpenenenue mIOTHOCTU TBEPIOTO TeNa.

4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHUs (Aedopmaiiu) IpyKUHbBI OT MPUIOKEHHON
CHUIBI.

5. OmnbIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJIbKEHUS OT Beca Tella U Xapakrepa

COTIPHKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3znea 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS U YBEIHUEHUs AaBieHus. JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a
oT 00bEMa, TeMriepatypsl. [lepenaua naBiaenus TBEPABIME TeJIaMU, )KUAKOCTAMU U razaMu. 3akoH [lackans.
[THeBMaTHYeCKHE MAIIWHBL. 3aBUCHUMOCTh JaBIEHUS JKUAKOCTH OT TIyOMHBL. [HMIpocTratnyeckuii
napanokc. Coobmaronuecs: cocynsl. ['uapaBindeckue MeXxaHu3MBbl.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [[pudrHbBI CyIIecTBOBaHUS BO3AYITHOW 000IOYKH 3EMIIH.
Onwir Toppuuennu. M3mepenne atMochepHOro OaBieHHs. 3aBHCHUMOCTh aTMOC(EpHOTo HaBIICHUS OT

BBICOTBI HAaJl YPOBHEM MOPA. HpI/I60pBI AJI1 UBMCPCHU S aTMOC(I)epHOl“O JaBJICHHA.



JleiicTBHE KUAKOCTU U ra3a Ha MOTrpyXKEHHOE B HUX TeJ0. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3nyxornnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.

CooOmiarormuecst COCY/Ibl.

I'mppaBnnueckuii npecc.

[IposiBnenue nelicTBUS aTMOC(HEPHOTO TaBICHMUSL.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHONW YaCTH TeNa U TNIOTHOCTH SKUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BEITCCHEHHOM KUIKOCTH.

O N o g &~ w N e

VYcnoBue miaBaHusl TeJ: IJIABAHUE WM MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIIECHUS
IUIOTHOCTEN Tella U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.  HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B )KUJIKOCTh YaCTH Tella.

2. Ornpenenenre BBITAIKUBAIONIEH CUIIBI, JEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B )KUJIKOCTb.

3. [TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, TEUCTBYIOIIECH HA TEJIO B KUIKOCTH, OT MaCChI
Tena.

4, OnbIThl, JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTH BBITAJIIKMBAIOLIECH CHJIbI, JCHCTBYIOIIEH HaA TEJIO B

XKHUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KHIKOCTh YACTH TEJa M OT TUIOTHOCTH JKHIKOCTH.

5. KonctpynpoBanue apeomerpa Wi KOHCTPYHUPOBAHUE JIOJIKU U ONIpe/IeTICHUE €€ IrPy30T0AbEMHOCTH.
Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIYar, 0JOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecus peruara. [Ipumenenue
MpaBUJia paBHOBECHS pblyara K OJIOKy. «30j0Toe mpaBuio» mexaHuku. KIIJ mpocTeix MexaHHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHeTnueckas W mNoOTeHUMal bHas sHeprus. lIpeBparieHue oaHOro BHaa
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUSI SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. [Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimol.

1.  Omnpenenenuie pabOThl CUJIBI TPEHHUS NPU PABHOMEPHOM J[BUKEHHU Tejla MO TOPU30HTAIBLHOU
ITOBEPXHOCTH.

2.  HccnenoBaHue ycloBUil paBHOBECHUS phlyara.

3. N3mepenne KII/ HaKIIOHHOM TJIOCKOCTH.

4, I/I3yquI/IC 3aKOHa COXpaHCHUA MEXaHHU4YeCKOI OHCPIruu.
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Pa3nen 6. TemyioBble ABJIEHHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOpUM CTPOEHHUs BeliecTBa. Macca U pa3mepbl
aTOMOB U MoOJieKyl. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJOXKEHHUS MOJEKYISIPHO-KUHETUUYECKON
TEOpUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTo COCTOSIHUM BelecTBa. Kpuctaimnyeckue u amopdHbIe Tea.
OObsicHEeHHE CBOICTB ra3oB, >KMJAKOCTEH M TBEPABIX TEI HA OCHOBE IIOJOXKEHUN MOJEKYISpPHO-
-KHUHETUYECKOU Teopun. CMauyMBaHWE U KaMWIISIPHBIC ABJICHU. TeIIOBOE pacuIupeHUe U CKATHE.
Temmnepatypa. CBsi3b TEMIEPATYphl CO CKOPOCTHIO TETUIOBOTO JIBMXKCHHS 4acTHUIl. BHYTpeHHsIs1 sHEprus.
CriocoObl  M3MEHEHUs BHYTPEHHEH »JHEpruu: TeIulonepesaya M CoBeplieHHe paboTel. Bumabl
TETIUTOTIEPEIauu: TEIIONPOBOAHOCTh, KOHBEKITUS, H3TyUeHHE.

KonuuecTBo Temnotel. YienbHas TEIIOEMKOCTh BellecTBa. TeminooOMeH M TEIIOBOE paBHOBECHE.
VYpaBHueHnue TtemioBoro Oamanca. [lmaBmeHne W OTBepAEeBaHWE KPUCTAUIMUECKHX BEIIECTB. YJEibHas
terota TutaBieHus. [lapooOpa3zoBanme u koHneHcanus. Mcmapenue. Kumenuwe. YnenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBIICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEMJI0Ta CTOPaHUsL.

[Tpunnumer padoTe! TeroBsix apuratenei KIIJI termmoBoro aBurarens. TemnaoBble IBUTATENH W 3alllATa
OKpYKarollen Cpeibl.

3aKOH COXpaHEHHMS W MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysuu.

HalGnronenue siBIeHU I CMauyMBaHUs M KalTWJUISIPHBIX SIBICHUH.

HalGnrogenue TeniaoBoro pacuiapeHus Tel.

N3menenue naBiaeHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHWU WJIU OXJIKICHUU.

[IpaBuna u3mepeHus TeMneparypsl.

Buael Tenionepenayu.

OxJaxkJIeHue Mpu COBEPUICHUH PaOOTHI.

© oo N o g B~ wbhPE

HarpeBaHHe IIpu COBCPUICHUUN pa6OTBI BHCIIIHUMU CHJIaMU.

-
©

CpaBHCHI/IC TEIUIOEMKOCTEH Pa3JINYHBIX BCIICCTB.

-
=

Ha6J’IIO,[[eHI/IC KUIICHUS.

-
o

Habmronenue noctosHCTBa TeMIIEpPaTyphl MPU TUIABICHUH.
13. Mojaenu TeIUIOBBIX JBUTATEIIEH.
Jlabopamopusie pabomot u onvimul.

1. OnbITEI IO OGH&py)KCHI/IIO JIENCTBUS CUII MOJICKYJISIPHOT'O IIPUTSXKCHU .



2 OnbIThI 10 BEIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

3 OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.

4, Omnpenenenre qaBJIeHUs BO3yXa B OAJUIOHE IIMPUIIA.

S) OmnbITH, TEMOHCTPUPYIOLIUE 3aBHCHMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHUs HIU
OXJIQKICHUSI.

6. [TpoBepka rumoTe3sl JIUHEHHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIepaTyphl.

7.  Habmiogenne W3MeHEHUS BHYTPEHHEH JHEPrHM Tela B pPE3ylbTaTe TeIUIonepeaadyd U paboThI
BHEIIIHUX CHUJL.

8.  HccrnenoBanue siBIEHUS TEIUIOOOMEHA NIPY CMEUTMBAHWUH XOJIOTHON M TOPSTYEH BOIBI.

9.  Ompenenenue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIpU TEIJIOOOMEHe ¢ HarpeTbiM
METAJNTNYECKUM IMIIMHAPOM.

10. OmpeneneHrie yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca UCIIapeHus.

12.  OnpeneneHne OTHOCUTEILHOM BIIAYKHOCTH BO3/yXa.

13. OmnpeneneHne yaenbHOM TEIUIOTHI IIABICHUS JIHA.

Pasznen 7. JiiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

DnekTpuzanus Tei. JIBa posa aneKkTpuuecKkux 3apsaaoB. BzaumoaeiictBue 3apsikeHHbIX Tell. 3akoH Kymona
(3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TET OT BEJIWYHMHBI 3apsJIOB U PACCTOSIHUS MEXIY
TeJIaMu).

Onekrpuueckoe noJsie. HanmpskxEHHOCTh 3mekTpuyeckoro noss. [IpuHoun cyneprno3unuu 3JIeKTPUYECKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenun »snekTpuueckux 3apsanoB. OJIEMEHTAPHBINM ayekTpuueckuil 3apsan. CrpoeHwe artoma.
[IpoBOAHMKY M AMDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOrO 3apsiaa.

DNEKTPUYECKUNA TOK. YCIOBHUS CYILIECTBOBAHUS AIEKTPUUECKOTO TOKAa. MICTOYHMKM MOCTOSTHHOIO TOKA.
JIecTBHS 3IIEKTPUYECKOT0 TOKA (TEII0BOe, XUMUYECKOE, MArHUTHOE). DIEKTPUUECKHUM TOK B KUIKOCTSIX
U razax.

Onekrpuyeckas uenb. Cuia Toka. DinekTpuyeckoe HarpsikeHne. ConpoTUBIIEHHE POBOJHUKA. Y IEJIbHOE
CONPOTHBIIEHHE BemiecTBa. 3akoH Owma ana ywactka nenu. [locienoBarenpHoe W mapajuielibHOE
COEIMHEHUE NTPOBOJHUKOB.

PaboTa 1 MOIIHOCTH JEKTPUUECKOTO ToKa. 3akoH Jlkoyna—JleHna. DnekTpuyeckue Lenu U NoTpeOuTenu
3JIEKTpUYECKON 3HEepruu B ObiTy. KopoTKkoe 3aMbIKaHueE.

IlocTossHHBIE MarHUTHI. B3anMopelicTBHE NMOCTOSHHBIX MAarHUTOB. MarHutHoe nosie. MarautHoe mnoiie
3eMJIM U €ro 3HadeHHe Ul >kM3HM Ha 3emuie. OnbIT Opcrena. MarHUTHOE MOJIE IEKTPUYECKOTO TOKa.

HpI/IMCHCHI/IC QJICKTPOMArouTOB B TCXHUKCE. I[CﬁCTBHe MAroiuMuTHOIO I10JI1 Ha MPOBOJHHUK C TOKOM.



DnexTpoBUraresb NOCTOSSHHOIO ToKa. Vcnonbp3oBanue 37€KTpoABUTaTENEN B TEXHUUECKUX YCTPOHUCTBAX
1 Ha TPaHCHOPTE.

Onpitet @apanes. SBnenue snexkTpomMarHuTHOM wuWHAYKUMHU. [IpaBuio JleHuma. 3nexkTporenepartop.
CriocoObl TOTydeHHs! 3JEKTPUYECKON SHEpruu. DJIEKTPOCTAHIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEpPruMu.

Jemoncmpayuu.

DnekTpu3aIus Tel.

JIBa posa JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.

YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DnexTpocTaTHuecKas NHIYKIIHS.

3aKOH COXpaHEHUS SJIEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKYU U TUAIIEKTPUKU.

MopennpoBaHue CHJIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

M cTOYHMKM ITOCTOSIHHOTO TOKA.
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JIeNCTBHS 3IEKTPUYECKOTO TOKA.

10. DAeKTpHUUYECKUH TOK B KUIKOCTH.

11. T a3oBblii pa3ps.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue AIEKTPUUECKOTO HAMPSHKEHHS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTHUBIICHUM.

15. BsauMmopaeicTBrEe HOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBOZMOXKHOCTH Pa3JICICHUs MOJIFOCOB MAarHUTA.
17. MopaenupoBaHre MarHUTHBIX [10JIEH IOCTOSTHHBIX MAarHUTOB.

18. OmsIT Dpcrena.

19. MaruuTHOe noJie ToKa. DJIeKTPOMAarHurT.

20. JleiicTBHE€ MarHUTHOTO TOJISl HA POBOHUK C TOKOM.

21. DnexTpoaBUraTellb HOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHUS HJIEKTPOMArHUTHOM MHIYKIIUU.

23.  Omnbitel Dapanes.

24. 3aBUCHMOCTH HaNpaBlIEHUS MHAYKIIMOHHOTO TOKA OT YCIIOBUI €ro BOZHUKHOBEHHUS.

25. DnekTporeHeparop MOCTOSHHOIO TOKa.

Jlabopamopuwvie pabomot u onvimol.

1. OneIThl M0 HAOIIOAECHUIO SIEKTPU3ALUY TeJI UHAYKIUEH U IPU CONPUKOCHOBEHUH.
2 HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUAIEKTPUKH.
3. CoOopka u npoBepka pabOThI HIEKTPUUECKOH LIEMH MTOCTOSTHHOTO TOKA.

4 W3mepenue u perympoBaHUe CUIIbI TOKA.



o. N3mepenue u peryaupoBaHue HaPsKEHUS.

6.  HMccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
HaNpsODKEHUS Ha PE3UCTOPE.

1. OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COINPOTUBIIEHHUS IPOBOJHUKA OT €ro
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.

8.  IIpoBepka mpaBuiia CIOKEHHS HAPSHKEHUH TIPH MTOCIIET0BATEILHOM COSIMHEHHUH JABYX PE3HCTOPOB.
9.  TlpoBepka mpaBmiia JJIsi CHIIBI TOKA TPH MAPAJUICTHPHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI MIEKTPUICCKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

11. Ompenenenrie MOIIHOCTH AIEKTPUUECKOTO TOKA, BBIJCISIEMOM Ha PE3UCTOPE.

12. HWccrnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 JaMIIOUKy, OT HANPSHKCHUS Ha HEH.

13. Ompenenenne KII/] marpeBarens.

14. I/ICCJ’IGHOB&HI/IG MAar"HmuTHOTO B3aHMOI[CI>'ICTBI/I${ IIOCTOSIHHBIX MAarHuToOB.

15. I/I3yquI/Ie MardavuTHOI'O IIOJIA MOCTOSHHBIX MArHuTOB ITPH UX O6T)CJII/IHCHI/II/I " pasaCIICHUMN.

16. HccrmenoBaHue ISHCTBUS SJICKTPHUYSCKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OHBITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHUJIbL B331/IMO)IGI710TBI/I5[ KaTyIoKHd ¢ TOKOM U Mariumrta OT
CHJIBI TOKA W HaIIpaBJICHUA TOKA B KaTYIIKE.

18. M3yuenue nelcTBHA MarHUTHOTO MOJISL HA MPOBOJHHUK C TOKOM.

19. KoncTtpyupoBaHue u u3ydyeHrue paboThI DJICKTPOIBUTATEIIS.

20. Usmepenue KIIJI anexTpoaBUraTeIbHONW yCTAHOBKH.

21. OnpIThl NO HCCIEAOBAHUIO SIBICHUS 3JCKTPOMAarHUTHOM WHAYKIMU: HCCIEIOBAaHUE W3MEHEHUI

3HAYCHHA W HAITPABJICHUA MHAYKIIMOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUA.

Mexannyeckoe nBuwkeHue. MarepuaibHasg Touka. CucreMa oTcuéra. OTHOCUTEIBHOCTE MEXaHUYECKOTO
IBUOKEHMs. PaBHOMepHOe mpsMoiuHEHOe IBWKeHHE. HepaBHOMEpHOE MNpSAMOJIMHENHOE IBUXKCHHUE.
CpenHsisg 1 MTHOBEHHAsI CKOPOCTD TeJla IIPU HEPABHOMEPHOM JIBH)KCHUU.

Yckopenue. PaBHOyckopeHHOe IpsiMoinHeiHoe nBmxeHne. Coboanoe najgenue. Onpitel ["anuies.
PaBHOMepHOe nBMKEHUE 110 OKpyx)HOCTH. [lepuon u yactora oOpaienus. JIuneiHas u yrioBast CKOPOCTH.
[IeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepsbiii 3akoH Herotona. Bropoi 3akoH Herotona. Tperuii 3akon Herotona. IIpuHuun cynepno3uuuu cul.
Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUs: cujia TPEHUsI CKOJIbKEHHUS, CUJIa TPEHUS ITOKOS, IPYTHE BUIBI
TpEHUs.

Cuna TSDKECTH UM 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHe CBOOOJHOrOo majeHus. JIBIKeHHe IUIaHeT

BOKpYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKAsA CKOPOCTh. HepecomocTs n MEpCrpy3Ku.



PaBHOBecHe MaTepranbHOM TOYKU. AOCOTIOTHO TBEP0E TeNo. PaBHOBECHE TBEPIOTO TelIa ¢ 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cwibl. LIeHTp TshkecTu.

Nmnynbe Tena. M3meHnenue umnyinbca. Mmnynbe cuiibl. 3aKOH COXpaHEHHS MMIylbca. PeakTuBHOE
JBUKEHUE.

Mexannyeckas paboTa U MOIIHOCTb. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBs3b S3HEpTUU U pabOTHI.
[ToTeHumanpHas 3HEpPrust Tejia, NOJHATOrO HaJl HOBEPXHOCTHIO 3eMiM. [loTeHIManbHas 3HEepIrust cxaTon

npyxuHbl. Kunernueckas sueprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUSI MEXaHUYECKOM

SHEPIUU.
Jemoncmpayuu.

1. HabGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPUM TBUXKEHUS OJHOTO U TOTO K€ Tela OTHOCHUTEIHHO Pa3HBIX Tell
OTCHUETA.

3. H3MepeHne CKOpOoCTH U YCKOPEHHUS MPSIMOJTMHENHOTO IBUKEHUS.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBHKECHMUSI.

5.  Habmronenue nBukeHus Tena Mo OKpYKHOCTH.

6. HaGnronenne MexaHWMYECKUX SIBJICHUH, MPOUCXOIAMUX B cucteMe otcuéra «Temexka»y mpu e

PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3NKH.

7. 3aBUCUMOCTh YCKOPEHHUS Tela OT MACChl TeJla U ACHCTBYIONIEH Ha HETO CUJIBI.
8. HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJI.
9.  H3meHeHue Beca Tesla IPU YCKOPEHHOM JBUKECHHH.

10. TIlepemava ummysabca MpU B3aUMOJICUCTBUH TEIL.

11. TIpeoOpa3oBaHus PYHEPTUU NTPU B3AaUMOICHCTBHH TEJI.

12. CoxpaHeHHE UMITYJbCa IIPH HEYIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHEHHE UMITYJIbCa IIPH a0COTIOTHO YIIPYrOM B3aWMOICHCTBHH.

14. HaOGmroneHue peakTUBHOTO JBHYKCHHUS.

15. CoxpaHeHHE MEXaHMYECKOW PHEPTUU TPU CBOOOHOM I1aJICHUU.

16. CoxpaHeHHE MEXaHMYECKOW PHEPTUU TPH JIBMYKCHUU TeJa MO ICHCTBHEM TIPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KOHCTPYI/IpOBaHI/IC TpaKTa JIA pa3roHa U z[anLHeﬁmero PaBHOMCEPHOT'O ABMIKCHHA IIApUKa HWIIU
TCIICKKH.

2. ()HpeﬂeneHHe cpeﬂHeﬁ CKOPOCTU CKOJIBXKCHUA 6pyCKa WM JBWIKCHHA IMapHuKa I10 HaKJOHHOM
IIJIOCKOCTH.

3. OHpeI[eJ'IeHI/IC YCKOPCHUA TeEJa IIPpHU paBHOYCKOPCHHOM JABUXXCHUU I10 HAKJIOHHOM INIOCKOCTH.

4, HccnegoBanue 3aBUCUMOCTH IIyTh OT BPEMCHHU IIPH PAaBHOYCKOPCHHOM JIBUKCHUU 0e3 HaYaIbHOM

CKOPOCTH.



5.  TlpoBepka THUIIOTE3bI: €CIU NPU PABHOYCKOPEHHOM JBIDKEHHMHM O€3 HAdyaJIbHOW CKOPOCTH IyTH

OTHOCATCA KaK pAg HEUYETHBIX YHuCCJ, TO COOTBCTCTBYIOIUC ITPOMCIKYTKH BPECMCHU OJUHAKOBEI.

6.  HMccrnenoBaHue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHUSL.

7. Omnpenenenue kKod3(pPUIMEHTA TPSHUS CKOJIBKECHHUS.

8.  Ompenenenue >KECTKOCTH MPYKUHBI.

9.  Ompenenenne pabOTHl CHIIBI TPEHHsI NP PAaBHOMEPHOM JBIDKEHHH Teja MO TOPU30HTAIBHOM
MOBEPXHOCTH.

10. Omnpenenenne pabOTHl CHIBI YIPYTOCTH MPH MOIbEME TPY3a C MCIIOJIF30BAHHEM HETOIBIKHOTO U
MTOJIBUYKHOTO OJIOKOB.

11. U3yuenue 3aK0HA COXpPAHEHUS YHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe nBumxeHue. OCHOBHBIE XapaKTEpUCTUKU KOJEOAHWMH: IMEpHOJl, YacToTa, aMILIUTYAA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpanieHre sHepruu npu KouedaTeIbHOM JIBUKEHUMU.
3aryxatomue KojeOanus. BreiHykaeHHble KosieOaHus. Pezonanc. Mexanudeckue BOJIHBI. CBOMCTBa
MexaHW4YecKux BoJH. [IpoaosbpHble U monepeyuHblie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh €€ PaclpoCTpaHEHHUS.
MexaHndeckue BOJHBI B TBEPAOM TeENE, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3ByK u yiIbTpa3BYK.

Hemoncmpayuu.

1 HaGnronenune konebanuit T Mo IeWCTBUEM CHITBI TSHKECTH M CHITBI YIIPYTOCTH.

2 Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3 HalGnronenue BeIHYKIEHHBIX KOJIGOaHUH U Pe30HAHCA.

4.  PacmpoctpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5 Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTUYECKHI PE30HaHC.

Jlabopamopnuwie pabomel u onvimel.

1 Omnpenenenre 4acTOThl U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHUKA.

2 Omnpenenenre 4acTOThl U Meproia KoiaeOaHuil Mpy>KUHHOTO MasSTHUKA.

3 HccnenoBanue 3aBUCUMOCTH TiepHoAa KojeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.

4.  HccnemoBaHue 3aBUCMMOCTH MEpHOa KoJaebaHUi MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

5 [IpoBepka He3aBHCUMOCTH MEepHOIa KoJieOaHHii Irpy3a, MOJBEIHIEHHOTO K HUTH, OT MacChl Tpy3a.

6 OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOAa KOJNeOaHUN MPYKMHHOTO MasTHHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.

7.  V3mepeHue yCKOpeHUs: CBOOOJHOTO MaCHHUS.

Pa3nes 10. DneKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE TMoJje. DJIEKTPOMArHUTHbIE BOJIHBL. CBOMCTBA 3yeKTpoMarHUTHbIX BojH. Illkana

QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOM CBSI3U.



DnekTpoMarHuTHas mpupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1.  CsoilicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BousHOBBIC CBOliCTBa CBETA.

Jlabopamopnuie pabomul u onvimol.

1.  U3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeedoHa.

Paznen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mozeinb cBera. Mctounuku cBera. [Ipsamonuneiinoe pacnpoctpanenue ceeta. 3atMenus CoHia
u Jlynsl. Otpaxenue certa. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH npenoMieHus cBera. [loHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xon mydeit B auH3e. Ontudeckas cucrema (oroamnmnapara, MUKPOCKOTA U TeliecKomna. [7a3 kak
onTHYecKas cucreMa. bauzopykocTs U JaIbHO30PKOCTb.

Pasznoxxenne Oenoro csera B cnektp. OnbiTel HetoToHa. CrioskeHue CrieKTpalbHBIX IBETOB. Jlucrepcus
CBeTa.

Hemoncmpayuu.

[IpssmonuHelHOE pacIpOCTpaHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTHuYecKuil CBETOBOJI.

Xon stydeld B coOuparomiei JInH3e.

XoJ1 ny4der B pacCeuBarollen JIMH3E.

[Tonyuenue n3006paxeHHi ¢ TOMOIIBIO JIUH3.
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[Tpunnun neiictBus doroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.

-
©

Monens riaza.

-
=

Pasnoxenune 0enoro ceera B CIICKTP.
12. HOJ'Iy"IeHI/IC Oenoro ceeTa IIpH CIO0KCHHUHN CBCTA PAa3HbIX IBCTOB.

Jlabopamopnuwie pabomel u onvimel.

1. HccnegoBanue 3aBUCUMOCTH yriia OTpaKC€HHs CBETOBOTO Jiyda OT YyIJia MMaACHU.
2. I/ISYLIGHI/IC XapPaAKTCPUCTUK I/I306pa)KeHI/IH npeaMcETa B IIJIOCKOM 3CpKaJIC.
3. HccnegoBanne 3aBUCHUMOCTH yriia npejoMJICHUs CBETOBOTO Jiyda OT yIJia IMaACHHUA Ha TI'paHUIIC

«BO3LYX—CTEKIJIO».
4.  TlomyueHue n300pakeHUH C MOMOIIBIO COOMPAOIIEH JIMH3BI.
5. Ompenenenue POKyCHOTO pacCTOSTHUS U ONITHYECKOM CHIIBI COOMPAOLIEH JTMH3HI.

6. OnbITEI IO Pa3JIOKCHUTIO Oenoro ceera B CIICKTD.



7. OmpITHI IO BOCHPUSATHIO IIBETA MPEAMETOB MIPU UX HAOIIOICHUH Yepe3 [IBETOBbIC (DUIBTPHI.

Pa3nen 12. KBaHnTOBBIC SIBJICHHS.

OmnbiTel Pe3epdopaa u miuanerapnas monenb aroma. Mojens aroma bopa. Mcnyckanue u morjomieHue
ceera aromoM. KBaHThI. JIMHEWYaThIE CIIEKTPBI.

PannoaktuBHOCTh. Asb(a-, Oera- u ramma-usnydenus. CtpoeHue atoMHOTO siapa. HykiioHHass Mozenb
aToMHOTrO sapa. M3oronel. Pagnoakruuble npespamenus. Ilepuon nosmypacnaia aTOMHBIX SI€ED.
SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAaCCOBOI'O YUCEI. DHEPTHUsl CBSI3U aTOMHBIX SIJIEP.
CBsi3b Macchel 1 dHepruu. Peakiuu cuntesa u nenenus saep. Mcrounnku sneprun CosHia u 3BE371.
SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1 CrieKkTphbl U3JIy4yeHUs U TOTJIOIIECHHUS.

2 CrieKTphl pa3aM4HbIX I'a30B.

3 CriexTp BOAOpO/IA.

4.  HabGmronenue TpekoB B kamepe BuibcoHa.

5 Pabota cuérunka HOHU3UPYIOMINX U3TYUCHH.

6 Peructpanus n3nydeHus NpupoHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1.  HaOmiopeHue CIUIONIHBIX U IMHEHYATHIX CIICKTPOB H3TyYCHHUS.
2.  HccrnemoBaHue TPEKOB: U3MEPEHHUE YHEPTUU YACTHIIBI TT0 TOPMO3HOMY IYTH (110 poToTrpadusim).
3.  H3mepenue paanoakTHBHOTO (hOHA.

IToBTOPHUTEIbHO-00001AKOIIUIA MOTYJIb.

[ToBTOpUTENBHO--00001IaI0IIUI MOTYIIb [TPEIHA3HAUEH JJIsl CHCTEMAaTU3alluy U 0000IIeHUs TPEIMETHOTO
COJIep’KaHHUs U OMbITa ACITEIbHOCTH, IPUOOPETEHHOTO MPH W3YYEHUHU BCETO Kypca (PU3UKU, a TaKXKe AJIs
MOATOTOBKH K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHY 10 (hU3HKe 1715 00y4JaromuXcs, BIOPaBIINX 3TOT
y4eOHBIN MpEeaMET.

[Ipy M3ydyeHHH AAHHOTO MOMYNSI PEAM3YIOTCS M CUCTEMATH3UPYIOTCA BUIBI JAEATEIHLHOCTH, Ha OCHOBE
KOTOPBIX OOECIHeunBaeTCs AOCTHXKEHHE MPEIMETHBIX UM METaNpeJIMETHBIX IUIAHUPYEMBIX PEe3Y/IbTaToOB
oOyueHnusi, GopMUPYETCsI €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJIOB HCCIIEI0BAHUS
SBJICHUWA TPUPOJIBI U TEXHUKH, OBIAJCHHE YMEHHUSIMHU OOBICHITH (PU3UUECKHE SBICHUS, MPUMEHSISA
MOJTy4eHHbIEC 3HAHUS, PENIaTh 3aJa4i, B TOM YHCJI€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIMAIBHO JEATENbHOCTHBIM XapaKTep [aHHOTO pasjena peanu3yercs 3a Cu€T TOro, 4YTo
0Oyuaroluecs BRIMOTHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBJICHUS B OKPYKaroIIen
MIPUPO/JIE U IOBCEAHEBHOM JKU3HU;

MCIO0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHMS (PU3MUECKUX SIBIICHUH, B TOM YKCIIE AJIs POBEPKH THIIOTE3

M TIOJIYYCHUSI TCOPETHUYCCKUX BBIBOJOB,;



O0OBSICHATH HAay4YHBIC OCHOBLIL HanOoJiee BaXKHBIX [[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘PIFI, HaIrpumcep,
MPAKTUYCCKOI'0 HMCIIOJIb30BAHHA PA3JIMYHBIX HCTOYHHMKOB SHCPIrUM Ha OCHOBC 3aKOHA IHPCBpallCHUSA U

COXpPaHCHUA BCCX U3BCCTHBIX BUIOB SHCPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢pu3nku Ha ypoBHE OCHOBHOTO 00IIEro 0Opa30BaHMs HAPaBICHO Ha JOCTHKEHHE JINYHOCTHBIX,
MeTanpeIMETHBIX U NMPEAMETHBIX 00pa30BaTENbHBIX PE3Y/IbTAaTOB.
B pesynprare u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs y OOydaromierocst OymayT

c(hOPMHUPOBAHBI CIICYIONIUE JINYHOCTHBIC PE3YIbTAThl B YACTHU:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

. (] mposiBJIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3HUECKOil HAyKu;
. (] IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. [J TOTOBHOCTh K aKTHBHOMY Yy4acTHIO B OOCYXJIEHMHM OOIIECTBEHHO 3HAYMMbIX U STHYECKHX

po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

L [J oco3HaHHUE BaXXHOCTH MOPaJIbHO--3TUYCCKUX ITPUHIIUIIOB B ACATCIbHOCTHU y‘IéHOFO;
. 3) 3cTeTMYECKOr0 BOCIIUTAHMSI:
° [] BOCHpHUSATHE 3CTETUYECKMX KauecTB (u3Mueckoi Hayku: €€ TapMOHHYHOTO TOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
. 4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:
J [ oco3HaHMe LIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI

Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

J (] pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;
. 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIHOHAJIBLHOT0 0JIATONIOJTYYMSI:
J [J oco3HaHHMe IEHHOCTH Oe3omacHoro oOpas3a >KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,

BKHOCTHU TpaBUJI 6€30TaCHOTO MOBEJACHHS Ha TPAHCIIOPTE, HA JIOPOTaX, C AJICKTPUUYECKHM M TETUIOBBIM
o0opynoBaHHEM B JOMAIIHUX YCIOBHSIX;

° [J chopMHUPOBAHHOCTH HaBBIKA peieKCHUH, MPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TAKOTO XKe MpaBa
y IPYTOro 4eJoBeKa;

° 6) TPy10BOr0 BOCIIUTAHUA:

° [J akTMBHO€ y4YacThe B pPEIICHUH MNPAKTHUYECKUX 3a7a4d (B paMKaX CEeMbH, 00pazoBaTEIbHOMI
OpraHu3aIiy, TOPoa, Kpasi) TEXHOJIOTHYECKON U COITMAIbHOM HAMIPAaBIEHHOCTH, TPEOYIOIIHUX B TOM YHUCIIE

1 (U3HYECKUX 3HAHHUIA,

J [} uHTEpec K MPaKTUYECKOMY M3YUEHHIO podeccuil, CBA3aHHBIX ¢ (PUUKOIL;
. 7) 3K0JIOrHYeCKOro BOCIUTAHMA:
J ] opueHTalys Ha MpUMeHeHne (pU3NYecKrX 3HAHUM JUId PelIeHus 3a/1a4 B 00JacTH OKpYKaroen

CpCabl, IJIAHUPOBAHUS IOCTYIIKOB U OLICHKH UX BO3MOXKHBIX MOCJIEACTBUI IJIsI OKPY)KaIOH_[eﬁ CpCabl;



J (] ocoznanue r100aIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U IyTel HX pelIeHus;

J 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSM COLMAIbHON U NPUPOIHON cpelbl:

. [] moTpeOHOCTh BO B3aMMOJCWCTBUH NPHU BBHITIOJHEHUU HCCIEIOBAHUNA M MPOEKTOB (HU3NUECKOMH
HAIPABICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JIPYIUX;

L4 (] MOBBIILICHUE YPOBHA CBOCH KOMIIETEHTHOCTH 4YCpe3 MPAKTUICCKYIO ACATCIIBHOCTD,

. [ moTpebHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM 4HCJe (OPMYIUPOBATH UACH, OHATHS,

THUITIOTE3BI O (1)H3H‘-ICCKI/IX 00BEKTax U SABJICHUAX,

. [ oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEHN B 00s1acTu (PU3KKY;
o ] nIaHUpOBaHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
o [] cTpemMIIeHHEe aHaIU3UPOBATh U BBISBIISATH B3AUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMUKH, B TOM

YlClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;
. [} olleHKa CBOMX JIEHCTBUM C YyUETOM BIIMSHUS HA OKPYXKAIOUIYIO CPEIy, BOZMOXKHBIX INIOOATBHBIX

MOCJIE/ICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOCHHS TporpamMmbl 10 (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Yy
oOyuaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe Pe3yabTaThl, BKIIOYAOIIUE TTO3HABATEIbHBIC
yYHHUBEpCcaJbHble YyueOHbIE JEeMCTBHUS, KOMMYHUKATHBHBIE YHHUBEpCaJbHbIE YueOHBbIE JeHCTBUS,
perylnsaTUBHBIE YHUBEPCAIbHBIE YUeOHbIE CHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

L4 BBIABJIATH U XapaKTCPHU30BaTh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);
L4 YCTaHABJIMBATb CYH_ICCTBGHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBAaHMA IJIA O606I_HCHI/IH 1 CPABHCHUS;
L4 BBIABJIATbL 3aKOHOMCPHOCTH U ITPOTHUBOPCYHA B paCCMATPUBACMBIX q)aKTaX, JaHHBIX 1 Ha6JHOI[CHI/I$IX,

OTHOCSIIUXCS K PU3NUECKUM SBIICHUSM;

° BBISIBIISITh TPUYMHHO--CJICICTBEHHBIE CBS3U MPH W3YYeHUU (U3MUECKUX SIBICHUN M TMPOIECCOB,
JIeNaTh BBIBOJIBI C MCIOJb30BAHUEM IEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI3X (PHU3NYECKUX BEIHUNH;

° CaMOCTOSITENILHO BBIOMPATH cIOco0 perieHus yueOHo puznueckoil 3aaun (CpaBHEHNE HECKOIBKUX
BapUAHTOB PEIICHHSI, BBIOOP HAanO0Ie€ MOIXOASIIETO C YIETOM CAMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHUER).
ba3zoBble uccieaoBareabckue AeMcTBUS .

L4 HCII0JIb30BATH BOIIPOCHI KakK HCCJIeI0OBATEIbCKUI HHCTPYMCHT INIO3HAHU,



° MPOBOJUTH IO CAMOCTOSITEIILHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOXKHbBIH (u3ndecKuit
IKCIIEPUMEHT, HEOOIBIIIOE HCCIIeI0BaHNE (PU3UUECKOTO SIBIICHUS,

. OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH UH(POPMAITUIO, TTOTYYCHHYIO B XOJIE€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;

J CaMOCTOSITEIBHO  (pOPMYITHPOBAThL OOOOMICHHWSI W BBIBOJBI 10 pe3yJbTaTaM IMPOBEACHHOTO
HaOJIOIEHUS, OTIBITA, UCCIICIOBAHUS;

L4 IMPOTrHO3UPOBATHL BO3MOIKHOC I[aJII)Hef/'IHIGG Pa3BUTUC (1)I/I3I/I‘-I€CKI/IX IMponeccoB, a TaKXXKC BbIABUI'ATb
MMPCAIIOJIOKCHUA 00 ux Pa3BUTHUHN B HOBLIX YCJIOBHUAX U KOHTCKCTAaX.

Pa6ora ¢ undopmanmeii:

. MIPUMEHSTH PAa3INYHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChI IIPU MOUCKE U 0TOOpe MH(POpMaLUU UIH

JAHHBIX C YYETOM MPEJIOKEHHON yueOHOM pu3nueckoi 3a1auu;

. aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH UH(DOPMALINIO Pa3IMUHBIX BUA0B U GOPM
MIPEACTABIICHUS;
J CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (OpPMY IIpe/ICTaBIeHUs HH(DOPMALIUU U WILTIOCTPUPOBATh

pelaeMple 3a/1a9 HECJIO)KHBIMU CXEMaMH, IMarpaMMaMH, HHOW TpadUKON U MX KOMOMHAITUSIMH.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

. B X0Ji¢ 00CYX/IeHUsI y4eOHOT0 MaTepuraia, pe3yabTaToB Ja0OPaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIPOCHI IO CYIIECTBY 00CYX/aeMOM TeMbl U BBICKAa3bIBaTh UJEH, HAllEJICHHbIE Ha pElICHHE 3a7aud U
MoJyIepKaHre OJIarokenaTeIbHOCTH OOIICHUS;

J COTOCTABJIATh CBOM CYXKACHHUS C CYKICHHSIMHU JPYTMX YYaCTHHKOB JAuajora, oOHapyXHBaTh
pasiauyure U CXOACTBO MO3UIIMIA;

J BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

J NyOJIMYHO TPEACTABIATh PE3YJAbTAThl BBINOJIHEHHOTO (DU3MYECKOro OmbITa (SKCIEPUMEHTa,
UCCIIEIOBAHUS, IPOEKTA);

. MMOHUMATh U UCHOJBH30BaTh MPEUMYIIECTBA KOMAHTHOW U MHAMBUIYaJIbHON pabOThI IPU PEIICHUU
KOHKPETHOM (hr3nueckoit mpooOiIemMsl;

. MPUHUMATh IIeTd COBMECTHOW JNEATENbHOCTH, OPraHW30BbIBATh ACUCTBUS MO €€ IOCTHXKEHUIO:
pachpenensiTs poju, OO0CYXAaTh MPOLECChl M PE3ylIbTaThl COBMECTHOW paboThl, 00001IaTh MHEHUs
HECKOJIbKUX JIFOJCH;

o BBITIOJTHATH CBOIO YacTh PalOTHI, JOCTUTAsi KAYECTBEHHOTO pe3ylibTaTa 10 CBOEMY HAIPaBICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

J OIICHUBATh KAauyeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO

C(bOpMyJ]I/IpOBaHHBIM Y4aCTHUKaMU B3aHMMOJICUCTBHS.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



CaMoopraHmaunﬂ:

° BBISIBIISITH TIPOOJIEMBI B )KU3HCHHBIX M YI€OHBIX CUTYAIUSAX, TPEOYIOMIMX JJIsl PEIICHUS (PU3NISCKIX
3HAHUM;
° OPUEHTUPOBATHCS B PANIMUHBIX MOJAXO0JAX MPUHATHUS pPEHICHUN (MHAMBUIYaTbHOE, TMPUHATHE

pelleHus B IpyIIie, IPUHITHE PELLIEHUI TPYIIIOif);

. CaMOCTOSITEIIEHO COCTABJIATh AITOPUTM peIIeHus] (pU3MuecKor 3aauyl WM IJIaHa UCCIIETOBAHUS C
y4€TOM HMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBAaTh IIpejylaracMble
BAPUAHTHI PEILICHUN;

. JieNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

. JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallU! U MpEeIaraTh IUIaH €€ U3MECHEHUS;

. OOBSACHATh NMPUYMHBI JOCTHKEHUS (HEIOCTHKEHUS) PEe3yJabTaTOB AESTEIBbHOCTH, /1aBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTUBBI B IEATEIBHOCTH (B TOM YHCJIE B X0 BBIOJHEHUS (PU3HUUECKOT0 UCCIIET0BAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITETHLCTB, U3MEHUBLIUXCSA CUTYyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

J OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIN U YCIOBHSIM;

J CTaBUTb ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha HAy4dHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

J IIPU3HABATH CBOE MPABO Ha OIIMOKY MpHU pelIeHuH (PU3MYECKHX 3a/ad WIM B YTBEPXKACHUSAX Ha

HAY4YHBIC TEMBI U TaKOC€ K€ IIPaBO APYIroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 KJjacce IpeIMETHbIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
chopMHPOBAHHOCTh Y 00YYAIOIIUXCS YMCHUI:

. UCIIOJIb30BATh MOHATHS: (PU3UYECKHE U XUMHUYCCKHUE SIBJICHHs, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIb,
TUI0TE3a, SAUHUIIBI (PU3UYECKUX BEIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KHJKOE, Ta3000pa3Hoe), MEXaHWYECKOE JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEWHOE),
TPaeKTOpHs, paBHOJCHCTBYIOIIAs cuia, jAedopmanus (ympyras, IUIacCTUYecKas), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IbI;

J paznuuath sBieHus (aup@y3us, TEIIOBOE ABMKEHUE YAaCTHIl BEIIECTBA, PABHOMEPHOE JBIKEHUE,
HEpaBHOMEpHOE JBWKCHUE, WHEPIIHS, B3aUMOJCHCTBUE TEJl, paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM

OCBbIO BpalllCHU:, II€pcaavda JaBJICHUA TBéleBIMI/I TCIaMH, )KUAKOCTAMMU U I'a3aMHU, aTMOC(I)epHOC JaBJICHUC,



IJIJaBaHUE TeJl, MPEBPAIICHUS MEXaHUYECKOW SHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3HMUECKOE SBJICHHCE;

. pacrno3HaBaTh MPOSIBICHUE W3YUYCHHBIX (DU3MUSCKUX SIBJICHHHA B OKPYXAIOIIEM MHpE, B TOM YHCIIe
(busnueckue SBICHUS B MIPHUPOJIC: IPUMEPHI ABWKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOU U HEXXUBOU
MIpUpPOJIe, EHCTBHE CUJIbI TPEHUSI B MIPUPOJEC U TEXHUKE, BIUSHHUE aTMOCHEPHOTO TABJICHUS HA KUBOU
OpraHu3M, IUIaBaHUE PHIO, PhIYArd B TEJIE YEJIOBEKA, MPU 3TOM IEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
yueOHYI0, BBIJICTISTH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBIICHHA;

. OTIMCHIBATh M3YYEHHBIC CBOWCTBA TEN U (DM3MUSCKUE SBJIICHUS, UCIONB3YsI (PU3MUECKUE BEITUIHHBI
(macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IYTh, CKOPOCTh, CPEIHSASI CKOPOCTh, CHJIa YIPYIOCTH, CHUJIa
TSDKECTH, BEC TeJa, CHJIa TPEHHS, JaBiieHHe (TBEPAOro Tela, KUJKOCTH, Ta3a), BRITAJKUBAIONIAS CHUJIA,
MexXaHu4ecKas pabdoTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI, KOY(PPHUIIMEHT MOJIE3HOTO IACHCTBUS
MEXaHU3MOB, KHHETHYECKass M TOTEHIMajdbHas DJHEPrus), MpPU ONHUCAHUHM TPaBUIBLHO TPAKTOBATh
(MBUYECKUN CMBICT HCTOJB3YEMbIX BEIIMYMH, WX OOO3HAYEHUS W CIWHUIIBI (U3MYECKUX BEIINYHH,
HaxoJUTh (OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C IPYTUMHU BEITMYMHAMH, CTPOUTH
rpaduKi U3y4EeHHBIX 3aBUCUMOCTEH (DU3NIECKUX BEITMYHH;

J XapaKTepHU30BaTh CBOMCTBA TeJl, (U3MUECKHE SBJICHUS U MPOIECCHI, UCIIOJIb3Ys MIPaBUia CIOKCHUS
cun (BAOJH OAHOM MIpsiMOH), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, MpaBUIO PaBHOBECHS phluara
(610Ka), «30J70TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPaHEHUS MEXaHHMYECKOW SHEpruu, MpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BBIPAXKEHUE;

. 00BACHATH (pr3HUECKUE SBIICHUS, IPOLIECCH U CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO ~ XapakTepa: BBISBIATh MPUYHMHHO--CIICJICTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE W3 1—2 JIOTHYECKHX IIIaroB ¢ OMOpO Ha 1-2 M3ydEeHHBIX CBOWCTBA (YM3MYECKHUX SIBJICHUM,
(bu3MYeCKUX 3aKOHA U 3aKOHOMEPHOCTH;

J pemate pacu€THble 3aJayd B 1—2 [EHCTBUS, HCHOJIB3YS 3aKOHBI U (OPMYIbI, CBSI3bIBAIOIIME
(buznyeckue BeTUYUHBI: HA OCHOBE aHAIM3a YCIOBHS 337]auy 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIIATD
(buznyeckue BeIMYUHBI B JOPMYITBI U TPOBOJUTH PACYETHI, HAXOIUThH CIIPABOYHBIE JaHHbBIE, HEOOXOIUMbIE
JUIS peIlieHus 3a]a4, OLICHUBATh PEAIMCTUYHOCTD MOJTYYeHHON (DU3NYECKON BETUYHHBI;

. pacrno3HaBaTh MPOOJIeMbl, KOTOPbIE MOXKHO PEIINTh IIPU MOMOIIU (PU3UUYECKUX METOJIOB, B ONTUCAHUU
WCCIIETIOBAHUS BBIJENATH IMPOBEPSEMOE MPEAINoioKeHue (TUIMOTe3y), pa3audaTh U HHTEPIPETUPOBATH
MOJIy4YEHHBIN Pe3yabTaT, HAXOIUTh OLIUOKH B XOJI€ OTIbITA, JIENIaTh BBIBOJIBI 110 €T0 pe3ylbTaTaMm;

. MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEII:
(dbopMynupoBaTh MpoBepsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyI0BaHus,
3aMMChIBATh X0/ OTIBITA M POPMYIUPOBATH BHIBOIBL;

. BBITIONTHSATH MIPSIMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChI Tella, 00bEMa, CUITBI i TEMIIepaTyphl
C HCMOJB30BAHUEM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIIOTHOM MOTPETHOCTH U3MEPEHUH;



. MPOBOJIUTh HWCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUYECKOW BEJIMYMHBI OT JPYrodl ¢
HCII0JIb30BAHNUEM IPSIMBIX M3MEPEHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO JBIKYILIETOCS TeJla OT BPEMEHHU
JBYDKEHUS Tella, CUJIBl TPEHHUS! CKOJBKEHHUS OT Beca Teja, KauyecTBa 0OpabOTKH MOBEPXHOCTEH Tel H
HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUJIOLIAAM CONPUKOCHOBEHHS TEJN, CHJIbl YIPYIOCTH OT YIUIMHEHUS
MPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMA MOTPY)KEHHOW YaCTH TeJia U OT TUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tea, OT INIyOHHBI, HA KOTOPYIO MOIPYKEHO TEJO0, YCIOBUH IIaBaHUS Tell,
YCIIOBUH paBHOBECHsI pbluara U OJIOKOB), Y4acTBOBAaTh B IUIAHUPOBAHUU Y4EOHOIO HCCIIEOBaHMS,
COOMpaTh YCTAHOBKY U BBITIOJIHATH H3MEPEHUS, CIIEAYS IPEUI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3yIbTATHI
MOJIyY€HHOU 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B BHJIE NPEUIOKEHHBIX TaOMUI U rpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

J MIPOBOJUTH KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEIUWYMH (IUIOTHOCTh BEIIECTBA KUAKOCTU H
TBEPAOTO TeNa, CHJIa TPEHUS CKOJIbKEHUS, 1aBJIeHUE BO3/yXa, BBITAJIKUBAIOIIAs CUIa, JEMCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTH TeJI0, KOIPPUIMEHT MOJE3HOTO IEMCTBUS MPOCTHIX MEXAHU3MOB), CIEAys
MpeI0’)KEHHOW MHCTPYKIIMU: TIPU BBIMOJIHEHUH U3MEPEHU coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIISATH 3HAYEHHE HCKOMOM BETMUMHBI;

J coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;

J yKa3bplBaTh TNPUHLMIIBI JEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOILIAIONIMECS COCY b, 0APOMETP, pbluar, MOABHKHBIN 1 HETOABMKHBIN OJI0K, HAKJIOHHAs
IJIOCKOCTB;

J XapaKTepU30BaTh MPUHIIMIILI IEHCTBUS U3YYE€HHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOpO
Ha HX ONucaHus (B TOM YHUCIE: MOAUIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA, TMApPABIMYECKHH Ipecc,
MaHOMETp, BBICOTOMEp, MOPLUIHEBOH HACOC, apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (U3UYECKUX
SBJICHUH 1 HEOOX0JUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

o IPUBOAUTE MpPUMEPHl (HAXOAUTh WHGOPMALMIO O HpUMEpax) IMPAKTUYECKOI'O HCIOJIb30BAHUSA
¢u3nYecKuX 3HAHUU B IOBCEIHEBHOW >KM3HM A obOecriedeHus Oe30MacHOCTH IMpH OOpalIeHUU C
npubopamMu U TEXHUUECKUMH YCTPOHCTBAMM, COXPAHEHUS 3/10POBbsI U COOJIIOIEHUS] HOPM 3KOJIOTHYECKOTO
IIOBEICHUS B OKPYXKaIOLIEH Cpene;

. OCYILIECTBIATh OTOOpP HMCTOYHMKOB HMH(opManuu B HTEepHETE B COOTBETCTBUM C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHHUKOB
BBIJIENIATh HHPOPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

o MCIOJIb30BATh IIPH BBHITIOJHEHUH Y4EOHBIX 3aJJaHU HaAyYHO--TIOMYJISIPHYIO JINTEPATypy HU3NIECKOro
COJIEpKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTh MHTEpHET, BIaseTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus MH(POPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

J CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbIE U YCTHBIE COOOLIEHUS HAa OCHOBE 2—3 MCTOYHHKOB

HH(bOpMaIlHH (I)I/ISI/I‘{CCKOFO COJACpIKaHud, B TOM YHUCIIC HY6J'II/I‘{HO ACJIaTb KpaTKUC COOGIJ_ICHI/I}I 0



pe3yibTaTax MPOEKTOB WM y4E€OHBIX HMCCIIEIOBAHMM, MPU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YUEHHBIN
MOHATHIHBIN ammapaT Kypca GU3uKH, COMPOBOKIAATH BBEICTYIUICHUE TIPE3CHTALIUCH;

o MIPY BBITIOJTHEHUN YYEOHBIX MPOEKTOB W UCCIEAOBAHUN paACHpENesiTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJayaMH, CJICIUTh 3a BBINOJHEHHEM IUIaHA JEWCTBUM, aJeKBAaTHO
OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTH TPYIIIbI, BBICTPAUBATh KOMMYHUKATHUBHOE
B3aMMO/ICIICTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIHX.

K xoHiy oOyueHuss B 8 KJjacce NpeIMETHBIE Pe3yiIbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0OyJArOIINXCS YMEHUI:

. WCIIOJIb30BaTh TMOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUTMUECKHE U aMOP(HBIC TeJla, HACBIIIEHHBIN U HEHACKHIIIICHHBIN
map, BIQXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsSS JHEPrus, TEIJIOBOM JBUraTeib, JJIEMEHTapHBIN
ANEKTPUYECKUH 3apsifl, DIIEKTPUUECKOE T0JIe, TPOBOJIHUKU U JTUDJIEKTPUKH, MOCTOSHHBIA JIEKTPUUSCKUN
TOK, MAarHUTHOE TIOJIE;

J pasnuyath SBJIEHUS (TEIUIOBOE pacHIMpEHUEe M CXKaTue, TeIionepeaada, TEIIOBOE paBHOBECHE,
CMayMBaHHWE, KaNWUIAPHbIE SBJICHUS, WCIApEHUE, KOHJCHCAIUs, IUIaBJIEHUE, KPUCTaJUIH3aIus
(oTBepneBaHME), KUTIEHUE, TeIIonepeaava (TeruIonpoOBOIHOCTh, KOHBEKITUS, U3IYyICHHE), dIIEKTPU3AITUS
TeJ, B3aUMO/JICHCTBHUE 3apsiIOB, JEHCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICIICTBIE
MarHuToB, JEHCTBHE MAarHUTHOTO TMOJII HAa MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs WHIYKLIHS) IO
OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMbBITOB, AEMOHCTPUPYIOUIUX JaHHOE (hU3HUECKOe
SIBIICHUE;

J pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PM3MUYECKUX SIBJICHUM B OKpYXAlOIIeM MHpE, B TOM YHCIIe
¢buznueckue SBICHUS B NPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE W KAaNWJULSIPHBIE SBICHUS B IPHUPO/IE,
KpUCTAILJIBI B IipHupoe, usnydyenue CoiHIla, 3aMep3aHue BoJ10EMOB, MOpPCKUe Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYEeCKHe SBJICHUS B arMocdepe, SIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 10Jie 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO MOJIS IS )KMU3HH Ha 3eMiie, MOJISIPHOE CUsTHHE,
[P 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4€OHYIO, BBIACISATH CYILIECTBEHHbIE CBOMCTBA (TIPU3HAKH )
(bu3MYECKUX SIBICHUN;

. OTHCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (PM3MUECKUE SBIICHUS, UCHOIB3YsI (U3NUECKUE BETUUMHBI
(TemmepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAETbHAs TEIUNIOEMKOCTh BEIIECTBA, YAeIbHas
TEIJIOTa IUIABJICHMS, yJelbHas TeIuioTa MapooOpa3oBaHUs, yIelbHas TEIIOTa CropaHHs TOIUIUBA,
KO3 (GUIIMEHT TMOJEe3HOr0 JEWCTBHS TEIUIOBOM MAIIWHBI, OTHOCHUTEIbHAs BIAXHOCTh BO3IyXa,
AIIEKTPUYECKHI 3aps/l, CUia TOKa, HNEKTPUIECKOe HANpsHKEeHUE, COMPOTHBIICHUE TPOBOIHUKA, YAEIbHOE
COTPOTHBIIEHUE BEIIECTBA, paboTa W MOIIHOCTh DJEKTPUUECKOTO TOKAa), MPH OMHCAHWU TMPABUIHHO
TPaKTOBaTh (PU3MUECKUIN CMBICII UCTIONIH3yEeMbIX BEIMUNH, 0003HAYCHHSI U SIMHUIIBI PH3NIECKIX BEINYHH,
HaXOJUTh (OPMYIBI, CBSI3BIBAIOIINE JaHHYIO (DM3MUYECKYIO0 BETUYHMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH

l“pa(bI/IKI/I HN3YUYCHHBIX 3aBHCUMOCTEH (I)I/ISI/ILICCKI/IX BCJIIMYHH,



. XapakTepu30BaTh CBOWCTBA Tell, (U3MYECKHE SIBICHUS W MPOLECCHI, HCIOJb3Yys OCHOBHBIC
IIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONH TEOPUHU CTPOEHUS BELIECTBA, MPUHIUI CYNEPIIO3ULINU T10JIEH
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMa JuIf ydacTka LenH, 3aKoH Jxoymnsa—
JleHna, 3aKOH COXpaHEHHsI YHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHCHIBAThH
€ro MaTeMaTU4YECKOE BbIPAKEHUE;

o OOBSICHATH (PU3UYECKUE MPOLECCHl W CBOWCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOTO ~ XapaKTepa: BbIABIATh PUUYMHHO-CIEICTBEHHBIE CBSI3HM, CTPOUTH
oObsicHeHne U3 1—2 JOTWYECKHX IIaroB C ONMOpod Ha 1—2 M3YydeHHBIX CBOWCTBA (DPM3MUECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

o pemarte pacu€THble 3a7a4yd B 2—3 JIEHCTBUS, HCIOJIB3YS 3aKOHBI U (OPMYIbI, CBSI3bIBAIOIIME
¢u3nyecKkue BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauM 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJ0CTAaTOK JaHHBIX JJIsl pELIeHMs 3a]1a41, BBIOUPATh 3aKOHBI U (POPMYJIbL, HEOOXOJUMBIE /17151 €€ pelIeHus,
MPOBOJUTH PACYETHl U CPAaBHUBATH IOJyUEHHOE 3HaueHUEe (PU3MUECKON BETUYMHBI C H3BECTHBIMU
JAHHBIMU;

o pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPH MOMOIIN (PHU3UUECKUX METOJIOB, UCIIOJIB3YS
OTMCAaHNE HCCIEI0OBaHUs, BBIIEIATh MPOBEPSEMOE MPEINOI0KEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
IIPOBEICHUS MCCIIEI0BAHNS, 1eJ1aTh BBIBOIbI;

o IIPOBOJIUTh ONBITBI IO HAONIONEHHUIO (DU3MUYECKMX SBICHUH WIM (PU3HYECKMX CBOWCTB Tel
(kanWJUIApHBIE SBJICHMS, 3aBHCHUMOCTb JIaBJIEHUS BO3[IyXa OT €ro 00bEMa, TeMIeparypsl, CKOPOCTH
mporecca OCThIBAaHMA M HarpeBaHus IIpU M3IY4EHUH OT LBeTa M3Jydaromed (moromaroei)
IIOBEPXHOCTH, CKOPOCTb HCHApPEHMsI BOJbl OT TEMIIEPATyphl >KUIKOCTH M IUIOAAU €€ IOBEPXHOCTH,
JIEKTPU3ALUA TeT U B3aUMOJEHCTBUE HIIEKTPUUYECKUX 3aps/IOB, B3aUMOJCHCTBUE TIOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MATHUTHBIX TOJI€H MOCTOSIHHBIX MAarHUTOB, JAEHCTBHMS MarHUTHOIO MOJIS HAa IIPOBOJHUK C
TOKOM, CBOICTBa 3JI€KTPOMAarHuMTa, CBOMCTBA 3JIEKTPOJABMIraTelsl MOCTOSHHOIO TOKa): (OpMYJINPOBATH
IIpOBEpsSEMbIE NPENOI0KEHNS, COOMpPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000pY10BaHMsI, OIMCHIBATH X0
OIbITa U POPMYIUPOBATH BHIBOJIBI;

J BBITOJIHATE NPSMblE U3MEPEHUs TeMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTU BO3J/yXa, CHJIbI TOKa,
HaNpsDKEHUs ¢ MCIIOJb30BAaHMEM aHAJOIOBBIX MPUOOPOB M JAaTYUKOB (PM3UUECKUX BEIMYUH, CPABHUBATDH
pe3ybTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

o IPOBOJIUTh HUCCIEJOBAaHME 3aBUCUMOCTH OJHOW (U3MUECKOW BEJIMYMHBI OT JPYrod c
HCIOJIb30BAHUEM IPAMBIX U3MEPEHHH (3aBUCUMOCTh COITPOTHUBIICHUS IIPOBOJHUKA OT €T0 JUTMHBI, IIJIOIIA N
MIONIEPEYHOTO CEYEHUS U YJEIBHOIO CONPOTUBIIEHHS BEIECTBA IPOBOJIHUKA, CHUJIBI TOKA, UAYLLETO YEPE3
IIPOBOJHUK, OT HAIPSDKEHHS Ha IPOBOJHHMKE, HCCIIEIOBAHUE IIOCIENOBATENIBHOTO M MapauIeIbHOTO
COEJIMHEHUH MPOBOAHUKOB): IJIAHUPOBATh MCCIIEOBAHNE, COOMPATh YCTAHOBKY U BBIMOIHATH U3MEPEHMUS,
cliefysl MpeAIoKeHHOMY TUIaHy, (PMKCUPOBATh PE3ybTAThl MOJYUYEHHONH 3aBUCUMOCTH B BHJIE TaOJUI] U

rpa(bmcos, ACJIaTh BbIBOJLI 110 PE3YJIbTaTaM UCCICAOBAHUAA,



° MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II-IGCKI/IX BCIMYNH (y,ueana;I TEIIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC IIPOBOJHUKA, pa60Ta U MOIIHOCTBH JJICKTPHYCCKOI'O TOKa)Z IJIaHUPOBATL U3MCPCHUA,

coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEAT0KEHHON WHCTPYKIIUH, U BBIUYUCIISITh 3HAYCHUE

BCIINYHNHBI,
J cOOIIOIaTh MpaBHJIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ JabopaTopHBIM 000pYIOBAHUEM;
. XapaKTepU30BaTh MPUHIIMIIBI ICHCTBHUS H3YYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOH

Ha UX ONMHUCaHMs (B TOM YHCJE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, IMapoBas TypOMHA, aMIIepMET,
BOJIbTMETP, CUETUYMK ODIIEKTPUYECKOW HHEPIrHH, ODJICKTPOOCBETHTEIbHBIE NPHOOPHI, HarpeBaTesbHbIC
AIIEKTPONIPUOOPH!  (MTPUMEPHI), DIEKTPUUECKUE TPEIOXPAHUTENH, AJIEKTPOMATHUT, AIIEKTPOIABHUTATENb
MTOCTOSIHHOTO TOKA), UCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUN M HEOOXOAUMbIE (PU3NUECKHE
3aKOHOMEPHOCTH;

J pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (GKUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, JBUTATEINb
BHYTPEHHETO CrOpaHus, JJIEKTPOCKON, PEOCTaT), COCTABJSATh CXEMBbl JJIEKTPUYECKUX Lenend c
MOCJIEIOBATENbHBIM M TMapajlIebHBIM COEIMHEHHEM DJJIEMEHTOB, pasinydas YCIOBHbIE OOO3HAuEHUs
3JIEMEHTOB JIEKTPUYECKUX LENEH;

o IPUBOAUTE HPUMEPHl (HAXOAUTh HHGOPMALMIO O HpUMEpax) MPAKTUYECKOI'O HCIOJIb30BAHUSA
(U3UYECKUX 3HAHWW B TOBCEAHEBHOW >KM3HU Ui oOecrieueHuss Oe30MacHOCTH TpH OOpalleHHH C
npubopamMM U TEXHUUECKUMH YCTPOHCTBAMM, COXPAHEHUS 3/10POBbsI U COOIIOAEHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUSI B OKPY’KaIOIIeH Cpese;

o OCYIIECTBIIATH HOUCK HH(OPMALIMK PU3HUUECKOTO coAepkaHus B IHTepHeTe, Ha OCHOBE UMEIOILUXCS
3HAaHUHN U MyTEM CPAaBHEHUS JOMOJHUTENIBHBIX UCTOUHUKOB BBIICIATh MH(OPMALHIO, KOTOpas SBJIAETCS
IIPOTUBOPEUUBON MIJIM MOXKET ObITh HEAOCTOBEPHOIA;

o UCIOJIb30BATh [TPU BBIIIOJHEHUH YUEOHBIX 3aJJaHUI HAyYHO--TIOIYJISIPHYIO JINTEpaTypy HPU3NIECKOro
coJiepKaHus, CIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BlIafeTh NpuéMaMi KOHCIIEKTUPOBAHMS
TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U KpPAaTKUE YCTHBIE cOO0OLIeHHs, 0000mmas nHpOopMaLUIo U3
HECKOJIbKUX UCTOYHHMKOB (PU3UYECKOTO COAEP’KaHMsI, B TOM YUCIIE MyOJUYHO MPEJCTABIATh PE3yIbTAThI
MIPOEKTHOW MM HCCIEeI0BATEeIbCKON NESATEIbHOCTH, NMPH 3TOM T'PAaMOTHO MCIOJIB30BaTh H3y4YEHHBIH
MOHATUHHBIN arnmnapat Kypca (PU3MKH, COIPOBOXKIATH BHICTYIUICHHE MTPE3CHTALIUCH;

J IIPU BBIMOJHEHUH YYEOHBIX HPOEKTOB M HCCIEA0BAaHMM (PU3MUYECKHX MPOLIECCOB paclpeleisiTh
00513aHHOCTH B TpyIIEe B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH, CJIEUThH 3a BHIIOJIHEHUEM ILIaHA
JEUCTBUN U KOPPEKTHPOBAThH €r0, aJIeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TPYIIIHI,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, POSIBIISAS TOTOBHOCTh pa3periaTb KOH(QIUKTHIL.

K xoHiy oOyueHuss B 9 kJiacce NpeiMETHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh

c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



. HCII0JIb30BATh IMOHATHUS: CUCTEMA OTCUYETA, MAaTepUaAIbHAs TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTb
MEXaHMYECKOTO MBIKEHHs, nedopmarums (ymnpyras, IUIacCTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh M NEperpy3Kd, IEHTP TSDKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKHE KOJICOaHWS M BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKala AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAIIbHO30PKOCTH,
CTEKTPBI UCITYCKaHHS U TOTJIONIEHHS, allb(a-, 0eTa- M raMMa-u3IydeHHs], H30TOIIbI, SACPHAsT YHEPT€THKA,
o paznuuath  sABJIEHUS ~ (paBHOMEpPHOE M HEPAaBHOMEPHOE  INPSAMOJMHEHHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE TPSAMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHHE TeJl, PAaBHOMEPHOE ABIKCHHE II0
OKPY)KHOCTH, B3alMOJIEHCTBHE TeJl, pEaKTUBHOE JBI)KEHHE, KoJiebaTeabHOe IBIKEHUE (3aTyxarouiue u
BBIHYXJICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHHWE 3BYKa, HPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXXKeHUE U IPEJIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHsS CBETa, €CTECTBEHHAs
PaaMo0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIyueHHUs) MO OMUCAHHIO0 MX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3NUEcKoe SBICHHUE;

J pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKPY)KAIOIeM MUpE (B TOM UHUCIIE
¢usnueckue SBICHUS B MPUPOJE: MPUIMBBI W OTJIMBBI, JBIWXKEHUE IUIaHeT (COJIHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBW)KEHUE JKUBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHHE,
celicMU4ecKre BOJIHBIL, IIyHaMH, 3X0, [IBETa T€JI, ONTUYECKHE SIBJICHUS B IPUPOAE, OMOIOrHYecKoe AeHCTBUE
BUJMIMOTO, YIbTPa(UOJETOBOTO U PEHTI€HOBCKOI'O W3JIYy4E€HUH, €CTECTBEHHBIH DPaJMOAKTUBHBINA (OH,
KOCMHMYECKHE Jy4d, PaJUOAKTUBHOE W3Iy4YE€HUE IPHUPOJHBIX MHHEPAJIOB, ACHCTBHE pPaAMOaKTHUBHBIX
U3y4eHUH Ha OpraHu3M 4elloBeKa), IPU 3TOM MepeBOAUTh IPAKTUYECKYIO 337jauy B y4eOHYIO, BBIICIATD
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

o OINKCBIBATh U3YyYEHHbIE CBOMCTBA TeJ M (PU3MUECKHUE SIBICHUS, MCIOJIb3Ys (PU3MUECKUE BEINUYUHBI
(cpenHsis 1 MTHOBEHHAsl CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEpEeMEILEHHE, ITYTh,
yIJIOBasi CKOPOCTh, CUJIa TPEHUs], CHJIAa YIPYrOCTH, CUJa TAXKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHHsl, BeC
TeNa, UMITYJbC Tejla, UMITYJIbC CHIIbI, MEXaHU4YecKasi padoTa U MOIIHOCTb, IOTEHI[MAJIbHASI SHEPTUs Tela,
MOJIHATOrO HAJ IOBEPXHOCTHbIO 3€MJIM, NOTEHIMAlbHAs SHEPrHsl CXKAaTOM NpPYKUHBI, KUHETHUYECKas
SHEPIrHUs, MOJHAs MEXaHWYecKasl SHEpPIUs, epHOJa U 4acToTa KoJeOaHUM, AJIMHA BOJIHBL, IPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTesb IPEJIOMIICHHUS CPEJIbl), IPH OMMCAHUH IPABUIBHO TPAKTOBATh
¢bu3n4ecKuit CMBICT UCTIOJIb3YEMbIX BEJTMUNH, 0003HAYEHUSI U €JMHULIBI (PU3MUECKUX BEIMYUH, HAXOIUTh
(dopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH rpaduku
M3YyUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIMYNH;

J XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOILIECCHI, UCIOJIB3YsS 3aKOH COXpaHEHUs
SHEPruM, 3aKOH BCEMUPHOIO TATOTEHMS, NMPUHLMII CYNEPHO3ULUU CHJI, NPUHIUI OTHOCUTEIBHOCTH

Fammesi, 3aKOHbI HLIOTOHa, 3aKOH COXpaHCHHA HMITYJIbCA, 3aKOHbI OTPAXKCHUA U MPCIOMIICHUS CBCTA,



3aKOHBI COXPaHEHHUS 3aps1I0BOT0 U MACCOBOTO YHCEN IIPU SACPHBIX PEAKLUAX, IPU TOM J1aBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMaTHUECKOE BHIPAKEHUE;

J OOBSICHATH (PU3UYECKUE IPOLECCHl W CBOWCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa: BBISBIATh PUYUHHO--CIICACTBEHHBIC CBSI3U, CTPOUTH
o0BsicHEeHHE U3 2—3 JOTMYECKHUX IIaroB C ONMOPOW Ha 2—3 M3YUEHHBIX CBOWCTBA (PM3WYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemaTh pacu€THbIC 3a/1a4Ml (OMUpAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIOJIb3YsS 3aKOHBI U
(dbopmynbl, CBS3BIBAaONINE (PU3MUECKUE BEIUYMHBI: HAa OCHOBE aHAM3a YCIOBHUS 33Ja4d 3alHCHIBATH
KpaTKoe YCIOBHE, BBISBISTH HEIOCTAIOIINE MM M30BITOYHBIC AaHHBIC, BEIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIMMBIE JUTS pEIICHUS, TIPOBOJANUTE PACUETHI M OLIEHUBATh PEATMCTHYHOCTH TOJTYUYEHHOTO 3HAUCHHS
(hbU3UYECKON BEITUYHMHBL;

J pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTH IPY MOMOIIN (PU3UIECKUX METOJIOB, HCIIOIB3YsI
OTIMCAaHWE MCCIICJOBAHUS, BBIICISATH POBEPSIEMOE MPEIIOI0KEHHE, OIIEHUBATh MPABHIILHOCTh MOPS/IKA
MIPOBEICHUS MCCIICIOBAHNS, IENaTh BBIBOIbI, MHTEPIPETHPOBATh PE3yAbTaThl HAOIOJICHUN U OTIBITOB;

. MIPOBOJIUTH OTBITHI IO HAOIIOIEHUIO GU3NYECKUX SBJICHUN WK (GU3NYECKUX CBOWCTB Tell (U3y4eHHE
BTOpOTO 3aKoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCUMOCTD IEepHoJia KojaeOaHu MpyKMHHOTO
MasiTHUKa OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTb OT aMIUIMTY/Ibl MaJlbIX KOJI€OaHHUI,
MPSIMOJIMHEIHOE pPACIPOCTPaHEHHE CBETa, pa3joXKeHHe Oeloro cCBeTa B CIHEKTp, HM3Y4YE€HHE CBOIICTB
M300pakeHUs B TIIOCKOM 3€pKajie ¥ CBOMCTB M300paKeHUs IIpeAMETa B COOMparoliel Ina3e, HaboieHne
CIUIOIIHBIX U TUHEHUYATBIX CIIEKTPOB M3IIy4EHHs): CAMOCTOSITENILHO COOMpPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 060pyI0BaHMs, OTUCHIBATH XOJ OIBITA U €r0 PE3YNbTaThl, POPMYITUPOBATH BHIBO/IBI;

J MPOBOJUTh HpPHU HEOOXOAMMOCTH CEpPHIO MPSIMBIX H3MEpPEHH, Ompejaensss cpeiHee 3HAuYCHUE
n3MepsieMoil BenuuuHbl ((PoKycHOE paccTosiHMe coOuparoiieid JMH3bI), 000CHOBBIBaTh BBHIOOp criocoba
U3MepeHus (M3MEepUTEIHLHOTO Ipubopa);

. MPOBOJUTH HCCIENIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH C UCIOJIB30BAHUEM MPSMBIX
U3MepeHul (3aBUCUMOCTD IyTHU OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadallbHOM CKOPOCTH,
nepuoja KojaebaHuii MaTeMaTH4ecKoro MasiTHUKA OT JAJTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHUS CBETa OT
yria majgeHus ¥ yria mpejoMIIeHUs OT yIyia MajeHus): IJIaHUPOBaTh MCCIEI0BAHUE, CAMOCTOSITEIHHO
co0MpaTh YCTAaHOBKY, (PUKCUPOBATh Pe3y/bTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3UUECKUX BEJTMUUH B BUJE
TabIuI U TpaMKOB, AeIaTh BEIBO/BI M0 PE3yJIbTaTaM UCCIEI0BAHMS;

J IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Teja pU
PaBHOYCKOPEHHOM JIBWKEHHH, YCKOpEHHE CBOOOIHOIO MaJeHUs, >KECTKOCTh MPYKUHBI, KOIPPHUIHUEHT
TPEHUS CKOJIbKEHUS, MEXaHU4ecKasi paboTa 1 MOLIHOCTh, YaCTOTa ¥ IEPUO/]] KOJIeOaHUH MaTeMaTHYeCKOT O
U MIPY>KMHHOTO MAasiTHUKOB, ONITHYECKasi cujla COOMparoIiel JTMH3bI, palMOaKTUBHbIN ()OH): IITAHUPOBATH

HU3MEPCHUA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAHOBKY U BBIINIOJIHATE U3MCPCHUS, CIICAYA HpeﬂHO)KeHHOﬁ



WHCTPYKILIMU, BBIYHMCIATH 3HAYCHHE BEIMYMHBI M AHAJIU3UPOBATH IOJyYCHHbBIE PE3ylIbTaThl C Y4ETOM
3aJJaHHOM MMOTPEUTHOCTH NU3MEPEHUH;

J coOIII0IaTh MpaBHiia TEXHUKU 0E30MaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;

J pa3nuyaTh OCHOBHBIE TPHU3HAKM W3YYCHHBIX (HU3MUECKUX MOJEJeH: MaTephajbHas TOYKa,
a0COIOTHO TBEPAOE TEJO, TOYSUHBII UCTOUHHK CBETa, JIyd, TOHKas JHMH3a, IUIaHETapHasi MOJIENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/1pa;

J XapaKTepU30BaTh MPUHIIMIIEI ICHCTBHUS H3YYCHHBIX PUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOH
Ha MX OMUCaHWs (B TOM YHCIE: CIUJAOMETP, NATYMKH TOJOKCHHUS, PACCTOSHHS U YCKOPEHUS, paKkeTa,
9XOJIOT, OYKH, TIEPHUCKOI, (OToanmapaT, ONTHYECKHE CBETOBOIBI, CIEKTPOCKOI, JO3UMETP, Kamepa
Bunbscona), ucnonb3ysd 3HaHMS O CBOMCTBaxX (DM3MUECKUX SBJICHUH U HEOOXoauMble (usnueckue
3aKOHOMEPHOCTH;

J WCTIONb30BAaTh CXEMBl W CXEMAaTW4YHbIE pPUCYHKHM M3YYCHHBIX TEXHHUUYECKHUX YCTPOWCTB,
W3MEPHUTEIBHBIX MPHOOPOB M TEXHOJIOTHUECKUX MPOIECCOB MPH PEHICHUH yIeOHO--TIPAKTHYECKHX 3a]1ad,
ONITHYECKHE CXEMBI IS IOCTPOCHNUS H300paKeHNI B TUTOCKOM 3epKajie U COOMparoIIeH JIMH3E;

o MPUBOANTH TPHUMEPHl (HAXOAWTh WHQPOPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS
Gu3NYeCKUX 3HAHWUN B TOBCEIHEBHOW JKM3HM JUIsI oOecriedyeHUs O€30TacHOCTH TpH OOpalieHuH C
npubopamMH U TEXHUUECKUMH YCTPOHCTBAMM, COXPAHEHUS 3/10POBbsI U COOIIOAEHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUSI B OKPY’KaIOIIEH Cpesie;

o OCYILIECTBIIATh NMOUCK HH(OpManuu (QU3MUECKOro coiepkaHuss B MHTepHeTe, caMOCTOSTEIBHO
(bopMynupys IOUCKOBBIH 3apOC, HAXOAUTH IIYTH OIIPEIENICHHS JOCTOBEPHOCTH MOJTy4eHHON HH(pOpMaIu
Ha OCHOBE UMEIOIIUXCS 3HAHUH U IOTIOJTHUTEIIBHBIX HCTOYHHUKOB;

o UCIOJIb30BATh [TPU BBIIIOJHEHUHN YUEOHBIX 3aJJaHUN HayYHO--IIOMYJISIPHYIO JIUTEpaTypy Hru3nyeckoro
coJiepKaHUs, CIIPaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, BiaaeTh NpuéMaMi KOHCIIEKTUPOBAHMS
TEKCTa, peoOpa3oBaHus HHGOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLIECHHS HA OCHOBE HH(OPMAILIUU U3 HECKOIBKHUX
UCTOYHUKOB (DU3UYECKOTO COJepKaHus, IyOJUYHO MPEACTABIATh pPE3yAbTaTbl IPOEKTHOH WU
HCCIIEI0BATENILCKOM EATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYEHHbIN MOHATUIHBIN anmapar
U3y4yaeMoro paszena (U3MKA U CONPOBOXKIATh BBICTYIUICHHE Npe3eHTauuedl ¢ yd4éToM 0coOeHHOCTeH

AyJAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IIpakTuyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAIOLIEro M1Upa
bu6mmoreka [{OK
11 O} - 2
M3MKa - fayka o pupose https://m.eds00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBeICHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 Ctpoenue Belie 1
TPOCHHUGC Bemectsa https://m.eds00.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BEILECTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAHIICCKOT ABHACHAC https://m.eds00.ru/7f416194
b K
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 nommorexa [O

https://m.edso0.ru/7f416194
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bubnuoreka [IOK

. .B 14 2
33 Cuna. Buget o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBineHus: TBEPIAbLIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4, A
3 TMOChEpHOE AaBIICHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTB. JHEPrUst
bubmmoreka [IOK
>1 Pabota 1 MomHoCTS 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 IT 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHuveckast SHEPTHsI 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUIIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasnen 1. TensioBble siBJIeHUsE
. bubnuotexa [JOK
11 C 7
TPOCHHE H CROHCTRA BeliecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIDIOBHIS HPOTECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvecKue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIE Tella 5 1 bubnuoreka [IOK
' U WX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3IEKTPUUECKUN TOK 20 1 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SBJICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
JICKTPOMArHITHA HIAyIuA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5
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9 KUIIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LI (POBbBIE)

Ne i/ Konrpoibnbie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexannueckue KoJae0aHusl U BOJHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCKHE KOICOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
RAHUHCURHIE BOTHRL SByk https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 Bu6mmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [IOK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2 1
> CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe 1bHO-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubnuorexa [JOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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