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IHHOSACHUTEJ/IBHAS 3AIINCKA

IIporpamMMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MIOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelIbHOM
nporpaMmsl, npeactaBieHHsix B @I'OC 00O, a Taxxke ¢ yuérom ¢eaepaibHOil paboyeld IporpaMMbl
BocnuTanus 1 KoHuenuy npenoaasanus yaeOHoro npeamera «Ousnkay.

Copnepxanue mporpaMMbel 1o (U3MKE HampaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHOU
TPaMOTHOCTH OOyYaroIuXCcsi M OpPraHu3alMi0 H3y4eHHs (U3MKM Ha JesSTelbHOCTHOW oOcHoBe. B
nporpaMme Mo (QU3MKE YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOrO INpeaMeTra B pean3aluu TpeOoBaHUil
OI'OC OO0 x mIaHWPYEeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yJbTaTaM OOYYeHHsS, a TaKKe
MEXIIPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHwMs.

IIporpamMma mo (hr3vKe ycTaHABIMBAET paclpezesieHHe yueOHOTo MaTepraia Mo rojiaM o0y4IeHus
(mo kiaccam), mpeajaraeT MPUMEPHYIO MOCIIEAOBATEIbHOCTh W3yUEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H yUETE BO3PACTHBIX 0COOCHHOCTEH 00YYatOLIIXCSl.

IIporpamMma mo ¢usnke pazpaboTaHa C LENBbIO OKa3aHUS METOJUYECKOW IOMOIIM YYHTENIO B
CO3aHMN paboYel MPOrpaMMBbI IO YIeOHOMY TIPEIMETY.

dusnka sgBiIsIeTCS CI/ICTCMOO6pa3YIOHH/IM A1 €CTCCTBCHHOHAYYHBIX y‘-IeGHI)IX nmpeaMETOB,
MIOCKOJIBKY (pU3HYecKre 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUH, N3y4aeMbIX XUMHUEH, OnoJIorHeH,
acTpoHoMueil u ¢usndeckoil reorpadueld, BHOCHUT BKJIaJ B E€CTECTBCHHOHAYYHYIO KapTHHY MHDA,
NPEJOCTaBIsieT Hanboee sICHbIe 00paslibl MPUMEHEHHS HayYHOTO METOJa IMO3HAHMA, TO €CTh crocoba
IMOJIy4CHUA NOCTOBECPHBIX 3HAHUH O MHpE.

Opna U3 TIIaBHBIX 337124 (U3UIECKOT0 00pa30BaHMs B CTPYKType 00IIero o0pa3oBaHUsl COCTOUT B
(bopMHPOBaHNH €CTECTBEHHOHAYYHOH IPaMOTHOCTH U HHTEpeca K HayKe Y 00y4arOIIHXCsl.

Nzyuenne ¢u3uku Ha  0a30BOM  ypOBHE IpenrojiaracT  OBJaJeHHE  CIEIYIOIUMH
KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!

o Hay4YHO OG’bHCHﬂTB SIBJICHUSA,

®  OICHMBATH U TIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHNS;

o HWHTCPHPETUPOBATH JAHHBIC U NUCIIOJIB30BATh HAYUHBIC JOKA3aTCJIbCTBA AJIA IOJYUCHHUA
BBIBOJIOB.

Ienu u3ydenus GU3MKKU HA YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHus omnpeseiicHbl B KoHieniuu
npenofaBaHusi yueOHoro mpenmera «®Pusnmka» B 00pa3oBaTeNbHBIX OpraHuzanmax Poccuiickoit
Denepanyy, peaqu3yoUIMX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MIPOrPAMMBI, YTBEPKIEHHON pELICHuEeM
Konnernn MunmncrepctBa npocsenienus: Poccutickoit @eneparuu (mpotokos ot 3 mekadps 2019 1. Ne
I1K48H).

Henu nzyyenus puzuxu:

e npuoOpeTeHHe HHTepeca U CTPEMJICHUS OOYYaloLIMXCsl K HAy4YHOMY M3YYEHHIO NPHPOIH,

pa3BUTHE UX UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE NPEACTaBICHUH O  HAy4YHOM  METOAE TMO3HaHus H  (opMHpOBaHUE
UCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPYKAIOLIIM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjIbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
U (yHIaMEHTaIbHBIX 3aKOHOB (DU3UKY;

e (QopMupoBaHHE MPENCTABICHUN O POJH (GU3UKHU YIS Pa3BUTHS JAPYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOIOTUH;

e pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX chepax Oynymiei npodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM ¢ (PU3MKOH, IIOATOTOBKA K JajibHEHIIIEMy 00YUYEHHUIO B 3TOM HalpaBJICHUH.
JocTmwkenne 3TUX Lesel mporpaMMbl 1Mo (QU3MKE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
o0ecrieyrBaeTCs pEICHUEM CIIEAYIONINX 3a1aY:
e npuoOpeTeHHe 3HAaHMH O AMCKPETHOM CTPOCHHU BELIECTBA, O MEXAaHWYECKHX, TETUIOBBIX,
QJICKTPUYUCCKUX, MAI'HUTHBIX U KBAHTOBBIX ABJICHUAX,

e npuOOpeTeHUE yMEHHH ONHUCHIBATH M OOBSICHATH (DU3NUECKUE SBJICHUS C HCIIOJIB30BAHUEM
MOJIy4YEeHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIICHHUS MPOCTEHIINX PacUETHBIX 3aJay C UCIOIb30BaHUEM (U3MUECKUX
MoJelneil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;



® pa3BUTHE YMCHHWI HAONIONATh MPUPOJHBIC SBICHUS W BHINOIHITH OMBITHL, JaOOPaTOPHBIC
paboThI U SKCIIEPUMEHTANTBHBIC UCCIIEIOBAHUSI C HCITOIh30BAHUEM U3MEPUTEIHHBIX TIPUOOPOB;
e ocBoeHHe mpuéMOB paboTel ¢ uWHPOpManMeld (U3NYECKOTO CONEPXKAHUS, BKIIOYAS
UHQOPMAITUIO O COBPEMEHHBIX JIOCTMKCHUSX (DU3MKH, aHANM3 U KPUTUYECKOE OIICHUBAHHC
MHQOPMAIIH;
e 3HAKOMCTBO cO cdepamMu TpodheCCHOHATBHOW IEATEIHHOCTH, CBS3aHHBIMH C (DHM3UKOH, H
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTH)KCHUSAX (PU3UICCKON HAYKH.
Ha uzydenune ¢uznkn (6a30BbI ypOBEHB) Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHMUs OTBOJUTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 waca B Hemenio), B 8 kiacce — 68 gacoB (2 yaca B Henenmo), B 9
KJ1acce - 102 yaca 3 qaca B HEJICITIO).

IIpemmaraemerii B mporpamme 1o (u3uKe IepedeHb J1abopaTOpHBIX padOT W OIBITOB HOCHUT
PEKOMEHIIATETILHBIA XapaKTep, YUUTENh JIENAeT BHIOOP MPOBENCHHS JIAOOPATOPHBIX pabOT M OIBITOB C
y46TOM WHAMBUIYAIbHBIX OCOOCHHOCTEH OOYydJarolUXCs, CIHUCKAa 3KCICPUMCHTAIBHBIX 3aJlaHuM,
npeiaraeMbpIX B paMKaX OCHOBHOTO TOCYapCTBEHHOTO 9K3aMeHa Mo (hU3HKe.



COJEPXAHUE OBYYEHUSA
7 KJIACC

Pasjnen 1. ®u3uka u e€ pojib B NO3HAHUM OKPY:KaI0LIEro Mupa.

®uszuka — Hayka o mpupoje. Asnenus npupoasl. Gusnueckue sBIEHUA: MEXaHUYECKHE, TETIOBBIE,
AJIEKTPUYECKHEe, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennurHbl. V3mepenne pusndeckux Bennuu. Ousnueckue npuoopsl. [lorpemHocts
u3MepeHni. MexxayHapoHas CUucTeMa €ANHHLI.

Kak ¢usmka m apyrue ecTecTBEeHHble HAayKH W3Yy4alOT NPUPOAY. EcTecTBeHHOHAYYHBIH METO.
MO3HaHWS: HaONIOJeHHe, TIOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABIDKEHHWE THIIOTE3, JKCIEPUMEHT I10
MpOBEpKEe TUIIOTe3, 00bsICHEHHE HalmogaeMoro saeieHus. Onucanne Gpu3ndeckux SBICHUN ¢ TOMOIIBIO
MOJEIIEH.

Hemoncmpavuu.

1. MexaHunueckue, TeIUIOBbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE SIBIICHUS.

2. Owsudeckne TpUOOPH W TPOIUEAypa MPSIMBIX HW3MEPEHHH AaHaJlOTOBBIM H  IU(PPOBHIM

npudopoMm.

Jlabopamopnuie pabomot u onvimol.

Omnpe/eneHre ekl IeIeHUs Kbl U3MEPUTEIHLHOTO IprOopa.

N3mepeHnne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaTbIX Tell.

W3mepenue TemnepaTypsl Ipy OMOIIHU KUIKOCTHOTO TEPMOMETPA U JaTUMKa TeMIIEPaTyphl.
[IpoBenenne nccineqoBaHms MO MIPOBEPKE THIIOTE3BI: AAFHOCTH MOJNETA MIapUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Paspnen 2. IleppoHadyasbHble CBeIeHUSI 0 CTPOCHUH BellecTBA.

CrtpoeHune BemiecTBa: aTOMBI M MOJIEKYINbI, UX pa3Mepbl. OMBITHI, JTOKa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIIECTBA.

JBmwxkenne yactuil BemiecTBa. CBS3h CKOPOCTH JIBIDKEHHUS YACTHII C TeMIepaTypoil. bpoyHoBCKOe
nexenne, muddysus. BzanmonelicTBre YacTHII BEIIECTBA: MPUTHKEHNE U OTTAIKHBAHHE.

ArperaTHble COCTOSTHHS BEILIECTBA: CTPOEHHE Ta30B, JKUIKOCTEH M TBEPIBIX (KPUCTAITMUECKHX)
Ten. B3auMocBsA3p MeXIy CBOMCTBAMH BEIIECTB B pPa3HBIX arperarHbIX COCTOAHUSAX U HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSHHMA BOJIBI.

JHemoncmpayuu.

1. HaGnromenue OpOYHOBCKOTO JBHKCHUSI.

2. Habmonenue nuddysun.

3. HaOmogenue sBieHHH, OOBACHSIOMUXCS NPUTSDKEHHEM WM OTTAJKWBAHUEM YacCTHIL

BEIIeCTBA.

Jlabopamopnsie padbomout u onvimol.

1. OreHka quamMeTpa aToMa METOJIOM PsiIOB (C UCIOb30BaHueM (hoTorpaduii).

2. OmpITI IO HAOMIOJEHUIO TEIIIOBOTO PACIINPEHUS Fa30B.

3. OmnbITHI 10 0OHAPYKEHUIO JEHCTBHS CHUIT MOJIEKYIISIPHOTO TIPUTSKECHHMS.

Pa3pnen 3. /IBukeHue U B3auMoJeiiCTBHE TeJl.

MexaHnueckoe IBW)KEHHE. PaBHOMepHOe M HepaBHOMepHoe aBmkeHue. CkopocTb. CpenHss
CKOPOCTH NTPH HEPABHOMEPHOM JIBIKEHHH. Pacdér myTH 1 BpeMeHH JBUKCHHUS.

SIBnenue wHepuWu. 3aKOH WHEpUWHU. B3anMopmeWcTBHE Tenm Kak MPUYMHA M3MEHEHHUS] CKOPOCTH
JIBIKEHMsS Tell. Macca kak Mepa HMHEpTHOCTH Tena. [ImoTHocTts BemectBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cmta kKak XapakTepucTuka B3amMmojehcTBus Ten. Cuia ynpyroctd w 3akoH ['yka. M3mepenue
CHJIBI C TOMOUIBI0 AMHAMOMETpa. SIBeHHEe TATOTeHUs U cuia TsbkecTH. Cuila TSDKECTH Ha JIPYTHX
mwiaHetax. Bec Tenma. Heecomocts. CroxeHue CUJ, HAIOpaBICHHBIX IO OJHOM  MPsIMOIL.
PaBrogeiicTBytomas cwi. Cuna TpeHus. TpeHHe CKONBXEHHS W TpeHHe MokosA. TpeHue B mpupoae u
TEXHHKE.

Jemoncmpayuu.

1. HaOGnroneHre MeXaHU9eCKOTO IBIKEHUS Teja.

ounkwnNeE
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M3Mepenne ckopocTH MPSIMOJIMHERHOTO JIBUKEHUSI.
Habmronenue siBiieHNsT MHEPITAHL.

HaGuroienue u3MEHEeHUsT CKOPOCTH TIPH B3aUMOJICHCTBUH TEI.
CpaBHEHHE Macc 10 B3aUMOICHCTBUIO TeIl.

CrnosxeHue cuil, HampaBJICHHBIX IO OJTHOM MPSMOH.

./Ia6opam0pnbte padomul u onvimol.

1.

w

OmnpeseneHne CKOPOCTH pPaBHOMEPHOTO [BIDKEHHs (IIapuKa B JKWAKOCTH, MOZAEIH
3JIEKTPUYECKOT0 aBTOMOOWIIA U TaK Aajiee).

OnpenesieHre cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa HITH IapuKa 10 HAaKJIOHHOH MIOCKOCTH.
OnpenesneHue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTSDKEHHUS (IedopMmaruu) TMPYKUHBI OT
MPUIT0KEHHON CHJIBL.

OnbITB, JEMOHCTPUPYIOIIME 3aBHCUMOCTh CHIIBI TPEHHS CKOJBKEHHs OT Beca Tela U
XapakTepa CONPUKACAIONINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenue. CrnocoObl yMEHBIICHUS W YBEIMUYEHHUS jaBiieHus. JlaBieHue ras3a. 3aBUCUMOCTB
JaBJieHUsT raza oT oOnéma, Temmeparypsl. llepemaua naBneHUs TBEPABIMU TEJIaMH, >KUAKOCTAMHU M
razamu. 3akoH [lackans. [IHeBMaTHUeckHe MallWHBI. 3aBUCHMOCTH JABJICHHS XHIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuii mapanokc. Coodmiatomiuecs: cocyabl. [ napaBinyeckue MeXaHU3MBI.

AtMmocdepa 3emnu u atMochepHoe maBieHue. [[pHUrMHBI CylIecTBOBaHUS BO3AYIIHON 00OIOUYKH
3emmu. Ombir Toppuuennu. M3mepeHune aTmochepHOTO AaBIieHHS. 3aBUCHUMOCTH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! /i u3mMepenus atTMoc(hepHOTo JaBlICHHS.

JeiicTBHe KHUIKOCTH M Ta3a Ha MOrpyKEHHOE B HUX Tejo. BriTamkuBaromas (apxuMenoBa) CUia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Hemoncmpayuu.

1. 3aBuUCHMMOCTH AaBJIEHU raza oT TeMIIepaTyphl.

2. llepenada naBieHUs )KUAKOCTBIO U Ta30M.

3. Coolmiaronmecs CoCybl.

4. T'mapaBnuuyeckui mpecc.

5. TlposiBinenue neiictBust arMocepHOTO JaBIICHUS.

6. 3aBUCHMOCTH BBITAJIKMBAIOIIEH CUIBI OT 00BEMa MOTPYKEHHOW YacTH Tesa M IUIOTHOCTU
JKUJKOCTH.

7. PaBEeHCTBO BBITAJKHUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.

8. VYcioBue 1ulaBaHUs TeN: IJIaBaHWE MIIM TOTPYKEHUE TeNl B 3aBHCHMOCTH OT COOTHOIIEHHS

IUIOTHOCTEU TeJIa U KUJIKOCTHU.

Jlabopamopnuie padbomout u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOZE OT 00BhEMa MOrpyXEHHOW B KHUIKOCTh YaCTH
Teaa.

OrnpezaeneHre BRITAIKUBAIOLIEH CUIIB, IEUCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKHMBAIOLIEH CUJIbI, IEUCTBYIOIIEH HAa TEJIO B JKUJIKOCTH, OT
Macchl Tela.

OINBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha TEJNO B
XKHUIKOCTH, OT 00hEMa TTOTPYKEHHOM B KUIKOCTh YaCTH TEJNA U OT INIOTHOCTH KUIKOCTH.
KonctpyupoBanue apeoMerpa WM KOHCTPYUpPOBaHWE JIOAKM M oOmlpeaeneHue eé
IPy30I0AbEMHOCTH.

Pa3nen 5. PaboTta u MOIIHOCTB. DHeprus.

Mexannueckast pabota. MOIIHOCTE.

IIpocTeie MexaHW3MBL: pbIYar, OJIOK, HAKIOHHAs ILIOCKOCTh. lIpaBHiO paBHOBecHs phIyara.
IIpuMeHeHre TpaBwWiIa paBHOBECHs pblyara K OJOKy. «3osotoe mpaBmio» Mexanuku. KIIJ mpocteix
MexaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprus. Kunetuueckas U nmoteHuuanbHas sHeprus. [IpeBparieHue oHOTO BHUIA
MEXaHUIECKOW SHEPTHH B IPYToi. 3aKOH COXPAHECHHSI SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1.

[Ipumepsl MPOCTBHIX MEXaHU3MOB.

Jlabopamopusie padbomul u onvimul.



1. Onpenenenue pabOTHI CHJIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHHH Tella 10 TOPH30HTAIBLHON
MTOBEPXHOCTH.

2. MUccnengoBanue yciaoBHI paBHOBECHUS phlyara.

3. HWsmepenue KIIJI HaKJIOHHOM TJIOCKOCTH.

4. H3ydeHue 3aK0HA COXPAHEHUS MEXAaHUYECKOU SHEPTHH.
8 KJIACC

Paspnen 6. TensioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUH CTpPOEHHUs BemecTBa. Macca u
pasMepsl  aroMOB W MoJeKyd.  OmbITb,  MOATBEPXKAAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYIECKON TEOPHH.

Mogenu TBEPOOrO, KUIKOTO W Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObSCHEHHWE CBOWCTB Ta30B, KHIKOCTEH M TBEPABIX TEJ Ha OCHOBE MOJOXKEHUI
MOJIEKYJISIPHO-KMHETHUeCKON Teopuu. CMauMBaHUe U KalWUIApPHbIC SBJICHUA. TemIoBOe paclIMpeHue U
CKaTHe.

Temnepatypa. CBA3b TemrepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JABMKEHHUS 4acTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEH 3HEpruu: TeIrvlonepenadya U coBeplleHHe paboThl. Bumel
TEeIUIoNEepeaayy: TeIIONPOBOJHOCTD, KOHBEKLIUS, U3y YECHHUE.

KonuuecTBo TEIOTHL. Y AeabHas TEIIOEMKOCTh BellecTBa. TeIIo00MEH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro OanaHca. [InmaBieHWe u OTBepJeBaHWE KPUCTAUIMUECKHX BEIIECTB. Y IEIbHAs
teruiota 1wiaBieHus. [lapooOpasoBanne m koHmeHcanwms. Mcmapenwe. Kunenwe. YnenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYPBI KUIIEHHUS OT aTMOC(EPHOTO JaBJICHHS.

Brnaxxnocts Bo3yxa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHMSL.

[Mpuanmmer padoter TemnoBbix apurateneil KI1/] termoBoro mpuratens. TemmoBsle nBUTATENN U
3alIUTa OKpY Karolei cpeapl.

3aKOH COXpaHEHHS U MPEBPALLCHHS SHEPTUH B TEIJIOBBIX IIpOLeccax.

JHemoncmpayuu.

HaGironeHre 6pOyHOBCKOTO JIBUKCHHS.
Hab6mronenue muddysun.
HaOiroieHue siBiicHU CMauMBaHUs U KalWUISIPHBIX SIBJICHUH.
HabGnroneHue TemioBoro pacimpeHust Te.
W3meneHue qaBiieHus ra3a Npyu U3MEHEHHH 00bEMa M HArpeBaHUM WIN OXJIKICHUH.
[IpaBuiia u3MepeHUs: TEMIIEPATYPhI.
Bunsl Terutonepenayu.
OxJak/IeHue MPU COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiieHrN paboThl BHEIIHUMH CHIIAMH.
. CpaBHeHHE TEIUIOEMKOCTEN Pa3TNYHbIX BEIIECTB.
. Habnronenue xunenus.
. Habnronenue nocTossHCTBa TEMIIEpaTypPhI IIPH TUIABICHHH.
13. Mojenu TenIOBRIX IBUraTeIeH.
Jlabopamopnsie pabomout u onvimol.
OMBITHL TT0 O0OHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MITU caxapa.
OT1BITEI IO Ha6HI-OZIeHI/H-O TCIUIOBOI'O paCIIMPEHU ra3oB, )KI/I}IKOCTeﬁ )51 TBép)IBIX TECII.
Omnpenesnenue qaBiieHUs BO31yXa B OaJUIOHE HIMTPHLIA.
OHBITBI, ACMOHCTPUPYIOHIUE 3aBUCUMOCTL JAaBJICHUA BO3JyXa OT €ro 00BéMa Harp€BaHuA
WNIN OXJIaXICHUS.
6. IlpoBepka THIOTE3bl JIMHEHHOW  3aBUCHUMOCTM  JUIMHBI  CTOJNOMKa JKMAKOCTH B
TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.
7. HabOmogenue u3MeHeHHs BHYTPEHHEW 3HEPruM Tejla B pe3yJbTaTe TeIuionepeaadn u padoThl
BHEIIHHUX CHJI.
HccnenoBanne SBI€HNA TEMIOOOMEHA MTPH CMEIINBAHNH XOJIOJAHOM U TOPSTUEii BOJIBI.
9. OrmpeneneHne KOIMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEINIOOOMEHE C HarpeThiM
METAJUINYECKUM LIUIHHAPOM.
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10. OmpeneneHre yaeabHON TEIIIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca uCrapeHus.

12. OnpeneneHre OTHOCUTEIBHON BIaKHOCTU BO3/AyXa.

13. Onpeznenenue yAeabHOM TEIIOTHI IUIABICHUS JIbAA.

Pa3nen 7. dnekTpnyeckue  MArHUTHBIE SIBJICHUS.

Onextpuszanus Tei. J{Ba poaa 37IeKTpHUUECKUX 3apsnoB. BzauMoneiicTBrue 3apspKeHHBIX Tell. 3aK0H
Kynona (3aBUCHMOCTH CHJIBI B3aUMOAEHUCTBHS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apAOB U PACCTOSHUS
MEXly TeJIaMH).

OnekTpuyeckoe moine. HanpskE€HHOCTH ayeKTpuueckoro moinsd. I[IpuHIMII Cyneprno3uuuu
AIEKTPUYECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snexTpuueckux 3apsaoB. DJIEeMEHTapHBIM 3nekTpudeckuil 3apsa. CTpoeHue aToma.
IIpoBOHUKM U AUINEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3aps/a.

ONEeKTPUUSCKUH TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOYHMKH ITOCTOSIHHOTO
ToKa. J[eHCTBUS 3JEKTPUYECKOr0 TOKA (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
JKUAKOCTSAX U ra3ax.

Onektpuyeckas Henb. Cujla TOKa. DNEeKTpUYeckoe HampspkeHue. CONpOTHUBIECHUE MPOBOJHHKA.
VYienpHOE CONpOTHUBICHHE BellecTBa. 3akoH Owma ana ywactka udenu. [locnenoBarenbHoe U
napajuieIbHOe COeAMHEHUE TPOBOJHHUKOB.

PaboTa m MOIIHOCTH 3NEKTpUUEcKOro Toka. 3akoH Jlkoyns—JIeHma. DiekTpuyeckwe LEnu |
NOTPEeOUTENHN 3IEKTPUIECKON 3Heprun B ObiTy. KopoTkoe 3aMbikanue.

[TocrosiHHBIE MarHuThl. B3auMoelCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnosie. MarHutHoe
moJsie 3eMJIM U €ro 3HaueHue il ku3Hu Ha 3emie. OnwiT DpcTtena. MarHuTHOE MOJe AJIEKTPUUECKOro
ToKa. [IpuMeHeHre 2NeKTPOMarHUTOB B TEXHUKE. JIeHCTBHE MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb OCTOSIHHOI'O TOKA. VICONb30BaHUE JIEKTPOABUTATENCH B TEXHUUECKUX YCTPOMCTBAaX
Y Ha TpaHCIIopTe.

Onbitel @apanest. SIBaeHue 3MeKTpoMarnuTHOM MHAYKIUK. [IpaBuno JleHua. DiekTporenepaTop.
CriocoObl MOJTYYEHUS! 3IEKTPUYECKON HSHEepruu. DJEKTPOCTAHLMH HA BO30OHOBISIEMBIX HCTOYHHMKAX
SHEPTUH.

Hemoncmpayuu.

OneKTpu3anys Tel.
JIBa posia aneKTpHUUecKrx 3aps0B U B3aUMOIEHCTBUE 3apSKEHHBIX TEI.
YCTpORCTBO U IEHCTBHUE IEKTPOCKOTA.
OneKTpocTaTUYecKass HHIYKIIHSL.
3aKOH COXPAaHEHUS DIEKTPUUECKUX 3apSAI0B.
IIpOBOHUKH U THINEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
VCTOYHNMKY TOCTOSHHOTO TOKA.
JelicTBrS 3IEKTPUYECKOrO TOKA.
. DNEeKTPUYECKUH TOK B JKUJKOCTH.
. I'a30BbIi1 pa3ps.
. 3amepenue cuibl TOka aMIepMETPOM.
. H?;MepeHHe QJICKTPUYCCKOI'O HAIIPSXKCHUA BOJIBTMETPOM.
. Peocrar n MarasuH conpoTHBIICHUH.
. BzaumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHye HEBO3MOKHOCTH pa3JIeIIeHUs TIOTFOCOB MAarHHTA.
. MonenupoBaHre MarHUTHBIX NTOJIEH IOCTOSIHHBIX MarHUTOB.
. OmpIT Opcrena.
. MaraurtHoe mosie Toka. NeKTPOMAarHUT.
. JleficTBU€ MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
. DJIEKTPOJBUTATENb [TOCTOSTHHOTO TOKA.
. HccnenoBanue siBJI€HUS 3JIEKTPOMarHUTHON MHAYKLIMH.
. Omprter Dapajes.
. 3aBUCUMOCTb HaIlpaBJIEHUS UHIYKIIHOHHOTO TOKA OT YCJIOBUIM €r0 BOSHUKHOBEHHUS.
25. DIIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomost u onvimol.
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OnBITHI 110 HAOMIOIEHUIO SIEKTPHU3AINH TENl MHAYKIIUEH U TPH COMPUKOCHOBEHUH.

HccnenoBanue nelCTBUS AIEKTPUUECKOrO MO HA MPOBOIHUKHU U TUAJIEKTPHUKU.

COopka 1 poBepKa pabOoThI ANEKTPUIECKON LETH OCTOSHHOTO TOKA.

M3mepenue u peryampoBaHre CUJIbl TOKA.

W3mepeHne U peryupoBaHUE HAPSKECHUS.

HccnenoBanue 3aBUCUMOCTHA CHJIBI TOKA, HIYLIENO YEPE3 PE3UCTOP, OT COMNPOTHUBICHUA

PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OmbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTHUBIEHUS NPOBOJAHHUKA OT
€ro JUIMHBI, IUIOIIA/IHA TOTIEPEYHOT0 CEUYEHUS U MaTepHaa.

8. IlpoBepka mpaBuna CIOXKEHHUsS HANPSDKEHUN IIPU IOCIEI0BATENbHOM COEAVUHEHUM JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBunia sl CUJIbI TOKA [IPU NapajuIeIbHOM COCIUHEHUU PE3UCTOPOB.

10. Onpeznenenne pabOThI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOop.

11. OnpeneneHrie MOITHOCTH 3JIEKTPHYECKOTO TOKA, BBIACTIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEM.

13. Onpenenenue KII/] HarpeBatens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. VM3yueHre MarHUTHOTO TIOJISI TOCTOSTHHBIX MATHUTOB TPH X O0BbETUHEHUH U Pa3IeIICHUH.

16. MccnenoBanue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBUS KATYIIKM C TOKOM U
MarHuTa OT CHJIbl TOKA U HAMPABJIEHUS TOKA B KaTYIIKE.

18. M3y4yeHue neUCcTBUsI MarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4€HUE paOOTHI DIIEKTPOIBUTATEISL.

20. Uzmepenue KI1JI anexkTpoaBUraTeIbHON yCTaHOBKH.

21. OnbITHI IO UCCEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0BAHUE NU3MEHEHUM

3HAYECHUS U HAIIPaBJICHUS UHIYKIIHOHHOTO TOKA.

9 KJIACC
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Pa3nen 8. Mexannuyeckue siBJICHHSA.

Mexannueckoe JBkKeHHe. MarepuanpHas Touka. Cucrema orcdyéra. OTHOCUTENBHOCTD
MEXaHUUYECKOTO IBUKEHUA. PaBHOMEPHOE NIPSIMOIMHENHOE JIBM>KeHUE. HepaBHOMEpHOE NPAMOJIMHENHOE
nBrkeHne. CpellHssl 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBU>KCHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMoJMHEiiHOe aBmxkeHue. CBoOomgHoe mnajgeHue. OTMbITH
Iamtes.

PaBHOMepHOE NBIXKEeHHE MO OKpyXHOCTH. [lepron u wactora oOpamienus. JInHeitHas u yriioBas
CKOpOCTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hperorona. Bropoil 3axkoH Herorona. Tperuit 3axkoH Herorona. Ilpuniun
CyIEPIIO3HULIMH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: CHJIa TPEHHs CKOJBKEHHUS, CWIa TPEHMs IOKOS,
JpyTrHe BUbI TPEHUS.

Cuna TSH)KECTH W 3aKOH BCEMHPHOTO TITOTEHHS. YCKOpeHHEe CBOOOJHOro majaeHus. JBMkeHune
raneT Bokpyr ConHua. IlepBas kocMuueckas ckopocTs. HeBecoMocTs 1 eperpysKkH.

PaBHOBecue MarepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe TBEpAOro Tena c
3aKpEIIEHHON OChlO BpalieHusa. MoMeHT cuiibl. LIeHTp TsKecTH.

Wmmynee Tenma. M3menenume wmmynbca. Mmmynbe cumbl. 3aKOH COXPAaHEHHUS FHIMITYJbCA.
PeaxTuBHOE BHXKEHME.

Mexanunueckasi paboTa U MOITHOCTh. PaboTta cuit TskecTH, ynpyroctu, TpeHusi. CBsi3b SHEPrUH U
pabotel. [ToTeHMaNbHAS SHEPTHUS Tella, TIOAHATOrO HaJl TIOBEPXHOCTHIO 3eMITH. [loTeHanbpHast SHeprus
cxaTtod mpykuHbl. KnHeTnueckas sHeprus. Teopema O KHHETHUECKOW SHEPIMH. 3aKOH COXPAHEHUS
MEXaHUYECKOH IHEPTHH.

Hemoncmpayuu.

1. HaOnromeHne MeXaHHMUYECKOTO JIBUKEHUSI TEJIa OTHOCHTENBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME ITyTEH U TPACKTOPHUI JBMKEHHS OJHOTO U TOTO K€ TeIa OTHOCUTEIBHO PA3HBIX TN

OTcuéTa.
3. H3MepeHue CKOpPOCTH U YCKOPEHUS MPSAMOJIMHEHHOTO ABMKEHUS.
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HccnenoBanne mpu3HAKOB PAaBHOYCKOPEHHOTO ABMKEHUSI.

Habmronenne nBMKeHHS Tela 0 OKPYKHOCTH.

Habnroienue MexaHU4eCKHUX SBJICHHIA, MPOUCXOAIINX B cUCTeMe oTcuéTa « Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBM)KEHUN OTHOCHUTENBHO KaObnHeTa (PH3UKH.

3aBUCHUMOCTH YCKOPEHUS Tella OT MacChl TeJa U ACHCTBYIOIIEH Ha HErO CUJIBL.

Habmonenune paBeHCTBa CHIT TIPH B3aUMOJICHCTBHUH TEII.

N3menenue Beca Tena mpu yCKOPEHHOM JIBHKCHUU.

. [lepenaya nmmynbca nMpu B3aUMOJICHCTBUH TEII.

. [IpeoOpazoBanms SHEPTUH TIPH B3AUMOICHCTBUHN TEI.

. CoxpaHeHHUe UMITyJIbCa TIPU HEYIPYTOM B3aUMOJICHCTBUU.

. CoxpaHeHHe UMITyJIbca IPH a0COIOTHO YIIPYTrOM B3aMMOEHCTBUH.
. HaGnroieHue peakTHBHOTO JBUIKCHUSI.

. CoxpaneHne MEXaHHIECKOH YHEPTUHN TIPH CBOOOTHOM TIaICHHH.

16.

COXpaHeHI/IC MEXaHHYECKOMN OHCEPI'HHU IpU ABUKCHUU TCJia IO ILCI\/'ICTBI/IGM IIPY>XXUHBI.

Jlabopamopnsie padomut u onvimol.
1.

w
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KoncTpyupoBaHue TpakTa Ui pa3roHa W JajJbHEHINEro paBHOMEPHOTO JBHXKCHHS MIapUKa
WNIN TCIICKKH.

OnpenesicHUe CpeaHEH CKOPOCTH CKOJBKEHUS OPYCKa WJIH JBUKCHUS IMIApHKa 10 HAKJIOHHOM
TUIOCKOCTH.

OnpenesneHne yCKOPEHUS TeNa IPU paBHOYCKOPEHHOM JBM)KEHHH 1O HAKIIOHHOW TIIOCKOCTH.
HccnenoBanue 3aBHCUMOCTH TYTH OT BPEMECHH MPH PABHOYCKOPCHHOM JBHXKCHHUU 0e€3
HayaJbHOU CKOPOCTH.

ITpoBepka rumoTe3bl: eCK MPH PABHOYCKOPCHHOM JIBUKCHUU 03 HAYAITbHOW CKOPOCTH IMYTH
OTHOCATCSA KaK piajg HEYETHBIX Yuceil, TO COOTBETCTBYIOHIUME IIPOMEKYTKU BpPEMCHHU
OJNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUSI CKOJTLKEHUS OT CHUITBI HOPMATLHOTO JIABIICHHS.
Onpenenenre ko3 duireHTa TpeHUs CKOIBKEHUS.

Omnpenenenne xECTKOCTH MPYKUHBI.

OnpenesieHre pabOThI CUJIBI TPSHUS TP PABHOMEPHOM JBHXKCHUHU TeJa MO TOPU30HTAIBHOM
HOBEPXHOCTH.

OnpenesieHne pabOThl  CHJIBI yOPYrOCTH MpU TOABEME Tpy3a C UCIOJB30BAHHEM
HETNOABIKHOTO Y MOJBMKHOTO OJI0KOB.

11. M3y4yeHue 3aKkoHa COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannuyeckue KoJjie0aHus M BOJIHBI.

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWi: TEpHOA, YacToTa,
aMIuIMTyna. MareMaTHuecKuil U NMpYKUHHBINA MasTHUKU. lIpeBpamienue 3Hepruu mpu KosedaTeabHOM
JIBUKECHHH.

3aryxaromue KonebOaHus. BreIHyXJIeHHbIe KoneOaHusi. Pe3onaHc. MexaHWMYECKHE BOJHEL.
CgoiicTBa MexaHMYeCKHX BOJH. [IpofoibHBIE M TMOmMepedHble BOJHBI. J[MMHA BOMHBI U CKOPOCTH €&
pacrnpocTpaHeHHsd. MexaHM4eCKHe BOJHBI B TBEPJOM Telle, CECMUYECKHE BOJIHEL.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHa. OTpaskeHue 3Byka. MH(pa3ByK U yiIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue kosebaHuil TeN MOA ACHCTBUEM CHJIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaGmonenue konebaHuil rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOmoneHue BEIHYKJICHHBIX KOJIEOaHUH U pe30HaHCca.

4. PacrpocTpaHeHHEe MPOJOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIH).

5. HaOmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHL.

6. AKyCTHYECKHI1 pe30HAHC.

Jlabopamopnuie pabomot u onvimol.

1. Omnpezaenenue 4acTOTHI U TIEPHOIa KOJeOAHM MATEMAaTHIECKOTO MasSTHHKA.

2. OmpeneneHue 4acTOTHl M EpHOa KOJICOaHUH MPYKUHHOTO MasTHHUKA.

3. HccrmegoBanue 3aBHCMMOCTH TEepHOAa KoJeOaHW MOJABENIEHHOTO K HUTH TPy3a OT JUIMHBI
HUTH.

4. WHccnenoBaHre 3aBUCUMOCTH TEPHOJa KoJIeOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.



5. IlpoBepka He3aBUCHMOCTH Iiepuojia KoieOaHWi Ipys3a, MOJBEIICHHOTO K HUTH, OT MaccChl
rpy3a.
6. OmBITE, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH MEpHOAa KOJeOAHWH NPYKUHHOTO MasTHHKA OT
MAacCBhI Tpy3a U KECTKOCTH MPYKUHBL.
7. H3mepeHue yCcKOpeHHUs! CBOOOAHOTO HalCHHUS.
Pa3nen 10. DiekTpoMarauTHoe NoJjie M 3JIeKTPOMATHUTHBIE BOJHBI.
OJEeKTPOMarHuTHOE Moje. DJIEKTPOMArHUTHBbIC BOJHBL. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHuTHBIX BOJIH. Mcrionbp30BaHNe 37IEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.
OnekTpoMarauTHas npupona csera. CKopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.
Hemoncmpavuu.
1. CsoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBONCTBA CBETA.
Jlabopamopusie pabomul u onvimel.
1. U3zyueHue CBOWCTB 3IEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TeledoHa.
Paspnen 11. CBeroBble siBJ1eHMS.
JlyueBas moxens cBera. Mcrounuku ceeta. lIpsMonuHeiiHOe pacpocTpaHEHUE CBETa. 3aTMEHUS
Comnna u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH OTpakeHHsI CBETA.
IIpenomnenune cBera. 3akoH IpenomiieHUs cBeTa. [losHOe BHYTpeHHEE OTpaKeHHE CBeTa.
Hcnonp30oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKMX CBETOBOJAX.
Jlunza. Xox nydeli B muu3e. OnTuueckas cucrema (portoarnmnapara, MUKPOCKOTA B Tejieckona. a3
KaK OINTHYEeCKas cucTeMa. bin3opykocTh U JalbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crektp. OmbiTel HproToHa. CrojkeHWE CIEKTPATBHBIX IIBETOB.
Hucniepcus csera.
Hemoncmpayuu.
1. IlpsmonuHENHHOE pacpOCTpaHEHUE CBETA.
OTpakeHue CBeTa.
[Nomyuenue u300paXkeHMit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiaX.
IIpenomnenue cBera.
OnTU4eCcKU CBETOBOI.
Xonx aydei B coOuparoiei InH3e.
Xox JIydeil B pacCenBaroIEn JIUH3E.
ITony4enue n300pa>keHNi C MOMOILBIO JINH3.
. IlpuHnun neiictBust poToanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mopgens riasa.
11. Pa3noxenue 0eoro cBeTa B CIIEKT.
12. Ilony4enue O6e0ro CBETa MPH CIOKESHUHU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie padbomout u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTiia OTPa)XeHHUs CBETOBOTI'O JIyda OT yTJja MaJeHus.
2. H3ydeHue xapakTEpUCTUK M300pakeHHs IPEIMETa B IUIOCKOM 3epKale.
3. HccnengoBaHue 3aBUCUMOCTH YTJIa MIPEJIOMIICHHUS CBETOBOTO JIyda OT yrIiia MaJIeHUs Ha TpaHulle
«BO3ILyX—CTEKIION.
4. TlomyueHue u300pakeHUI ¢ TOMOLIBIO COOMPAIOIIEH JTMH3HI.
5. Ompenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIONICH JTUH3BI.
6
7
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OMNBITHI 110 Pa3TIOKEHHUIO OEJIOTO CBETA B CIEKT.
. OnbITHI 10 BOCIIPHUATHIO 1[BETA MPEAMETOB MMPH MX HAOIIOJICHNUH Yepe3 IBETOBbIC QUIIBTPHL

Pa3znen 12. KBanToBhI€e IBJIEHHS.

Onwitel Pezepdopna m mnmaHerapHas Mojenb aroma. Mopens atoma bopa. Hcmyckanue u
MOrJIoLIEHHE cBeTa aToMOoM. KBaHThI. JInHeuaTbie CIeKTpPHI.

PamuoaktuBHOCTh. Anb(a, Oera- u ramma-usnydenus. CTpoeHue aTOMHOro sapa. HykionHas
MOJEeJIb aTOMHOTO sifipa. M3otomnel. PanuoaktruBHble npeBpatieHus. [lepuoa moiaypacnaaa aTOMHBIX siAEp.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCOBOTO YHCEN. ODHEPTUS CBS3H
aToMHBIX saep. CBsi3pb Macchl W dHEpruu. Peakmum cuHTe3a W AeleHUs snaep. VIcTouyHuKHM SHeprum
Connua u 3BE311.

Snepnas sHepreTuka. J[eicTBUA paAOaKTUBHBIX U3YyUYEHUHN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.



CrieKTpbl U3Iy4YeHUs U IOTJIOLICHHUS.

CrieKTpbl pa3IndHbIX ra30B.

CuexTp Bozopoaa.

Hab6monenue TpekoB B kKamepe Bubcona.

PaboTa cuéTurka HOHU3UPYIOLINX H3ITyUYCHHH.

Perucrpanus n3mydeHus: IpUPOAHBIX MUHEPATIOB U IPOLYKTOB.

Jlaﬁopamopnbte pabomut u onvimol.

1. HaGmromeHue CIUTONMIHBIX U TMHEHYATHIX CIEKTPOB U3ITyUEHHUS.

2. HccnegmoBaHue TpPEKOB: H3MEPEHHME SHEPrMHM 4YacTHLBl 110 TOPMO3HOMY myTH (1O

¢dororpadusim).

3. H3mepeHue pannoakTUBHOIO (QoHa.

IloBTOpUTENHHO-0000IIAIOIINI MOAYJIb.

[ToBTopHuTENBHO-0000MAOMMK  MOAYb MpEAHA3HAUYEH Uil CUCTeMaTH3alud U 0000IIeHHS
NPEIMETHOTO COACP)KAaHUS M OINbITa IESTENbHOCTH, NPUOOPETEHHOTO NPH H3YUYEHHH BCEro Kypca
¢u3uKy, a TaKKe U1 MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY O3K3aMEHY IO (u3uke s
o0yuaromuxcsi, BRIOPaBIINX 3TOT YYEOHBIH MpeaMeT.

Ilpy m3yyeHHH AAHHOTO MOAYJNS PEATH3YIOTCS U CHCTEMAaTU3UPYIOTCS BUIBI IEATEIBHOCTH, Ha
OCHOBE KOTOpPBIX 00eCHeurBaeTcsi MNOCTIDKEHHE NPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabpTaToB 00y4YeHUs, GOpMUpYyeETCsl ecTeCTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOSHHE HAYYHBIX METOIOB
Hucciea10BaHuA SIBJICHUIN MIpUupoabl U TEXHUKHU, OBJIAACHUC YMCHUAMU O6T>SICH51TL (1)I/I3I/I‘ICCKI/IC SABJICHUA,
IPUMEHSIS OJTyYEeHHbIE 3HAHUS, PelaTh 3a1a4H, B TOM YHCJIe KAUeCTBCHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHABHO AESITEeIHHOCTHBIA XapakTep JAHHOTO pasjieia pealusyercs 3a CYéT TOro, 4To
o6yqa}oumecsl BBITTOJIHAIOT 3aJaHus, B KOTOPBLIX UM NpEAiaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWH paclo3HaBaTh M HAYYHO OOBACHATH (DU3NYECKUE SIBICHHUA B
OKpY>Karollel MPUPOAE U MOBCEIHEBHOM KU3HM;

HCIIOJIb30BAaTh HAYYHBIC MCTO/bI UCCIICIOBAHUA (1)I/I3I/I‘ICCKI/IX ﬂBHCHHﬁ, B TOM 4YHCJIC IJIA IPOBEPKU
TUIIOTE3 U TOJIyYEHHS TEOPETHUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOojee Ba’KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH, Halpumep,
IMMPAKTHUYCCKOT0 MCIIOJIB30BaHUA PA3JIMYHBIX MCTOYHUKOB OSHEPTHU Ha OCHOBE 3aKOHa HNPCBpAllCHHA U
COXpaHCHHUA BCEX U3BCCTHBLIX BU/I0B SOHCPIUU.

ounkwnE



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

W3ydenne ¢u3MKM HAa YpPOBHE OCHOBHOTO OOILIEr0 OOpa30BaHMS HAIPABICHO HAa JOCTH)KCHHE

JIMYHOCTHBIX, MCTAIIPEAMETHBIX U MPEAMETHBIX O6pa30BaTCHI>HBIX PE3YyIbTATOB.

B pesynbprate m3yueHus (pu3WKM Ha ypOBHE OCHOBHOTO 0OmIero o0Opa3oBaHHSA y OOYyYaromerocs

6yHYT C(bOpMHpOBaHI)I CJICAYIOIINEC JIMYHOCTHBIC PE3YJILTAThI B YaCTH!:

1) naTpMoOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJICHUE WHTEPECa K HICTOPHUHU F COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NIECKON HAYKH;

— IIEeHHOCTHOE OTHOIIEHHE K JOCTHKECHUSAM POCCUMCKUX yUEHBIX-(DU3UKOB;

2) rpakAaHCKOI0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

— TOTOBHOCTh K AKTHBHOMY YYacTUIO B OOCYXICHHH OOILECTBEHHO 3HAYMMBIX M 3THYECKUX
po0seM, CBSI3aHHBIX ¢ IPAKTHUECKUM IPUMEHEHUEM HOCTHXECHUHN (PU3KKH;

— OCO3HaHWE BaJXHOCTH MOPAJIBHO-3THYECKHX NPUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

— BOCIPHUATHE ICTETUYECKUX KadecTB (HU3MUECKOW HayKu: €€ TapMOHHMYHOIO IIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

— OCO3HaHHE LIEHHOCTH (DPU3MYECKOM HAyKH Kak MOIIHOIO MHCTPYMEHTA IO3HAHHS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUILEH COCTABIIAIOIIEH KyJIbTYpHI;

— pa3BUTHE HAYYHOH J1F0003HATEIILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM AeSITEIbHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbS H IMOIMOHAIBHOTO 0J1ATONOTY IS

— OCO3HaHHME ILIEHHOCTH Oe30omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaKHOCTU TpaBWJI 0OE30MacHOTO MOBEJEHUS Ha TPAaHCIOPTE, Ha JOporax, C 3IJIEKTPUUYECKHM U
TCIIJIOBBIM O60py[IOBaHI/ICM B IOMalIHUX YCJIOBUAX,

— ¢(opMHPOBaHHOCTh HaBbIKa pedIEKCHH, TPHU3HAHUE CBOETO MpaBa Ha OIIHOKY M TaKOTO K€ MpaBa
y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSI .

— AaKTHBHOE Yy4YacTHe B PEUICHWU MPaKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3zoBaTelbHOU
OpraHu3alyy, Topoia, Kpas) TEXHOJOTHYECKON U COLMANBbHONW HAIIPaBICHHOCTH, TPEOYIOIINX B TOM
qucie U GU3HYECKUX 3HAHUI;

— MHTEPEC K MPAKTHUIECKOMY M3YUEHHUIO Npodeccuii, CBI3aHHBIX ¢ PU3UKOH;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

— OpHUEHTAaIMsl Ha NIpUMEHEeHHe (U3MUECKUX 3HAHWW Ul PELIeHus 3afad B 00JacTH OKpYKarollen
CpeJibl, TNIAHUPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX ITOCIEACTBUAN AJIS1 OKPYIKAIOLIEH cpenpl;
— O0CO3HaHHUE INI00AIBHOIO XapaKTepa 3KOJIOTHYECKUX Ipo0IeM U ITyTeil X pelIeHus;

8) ajanTanuy K U3MEHSIIOIIMMCS YCJIOBUSIM COLIUAIBLHOM M PUPOIHOI cpeabl:

— NOTPeOHOCTh BO B3aWMOJEHCTBUH IPHU BBIIOJHEHUH HCCICAOBAHMA M TNPOEKTOB (U3MUECKON
HaIPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JIPYTHX;

— MOBBIIIEHNE YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESTETbHOCTS;

— noTpeOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIMPOBATH MICH, MOHSATHS,
THIIOTE3bI 0 (pr3nYecKuX 00BEKTAX U SIBICHUSIX;

— 0CO3HaHHUE Je(QHUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

— IUIAHUPOBAHHUE CBOETO Pa3BUTHA B MPHOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUH;

— CTPEMJICHUC aHAJIM3UPOBATH U BBIABIATH B3aUMOCBA3W IIPHUPOIEI, OGHIGCTBa 1 DKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUH;

— OLICHKA CBOMX JICHCTBUII C y4€TOM BIMSHUS Ha OKPY’KAIOIIYI0 CPENy, BOSMOXKHBIX TJI00aJbHBIX
MTOCJIEACTBHH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3yJIbTaTC OCBOCHUA NPOrpaMMbI IO (1)I/IBI/IK€ Ha YpOBHC OCHOBHOI'O 06]1[61"0 06p3,30BaHI/I$I y

o6yqa}01ueroc;1 6YZ[yT C(bOpMHpOBaHBI MeTanpeaAMETHbIC pe3yjabTaThbl, BKIIIOYAIOUIHUE ITO3HABATCIILHBIC



VHHBEpCajJbHble Yy4eOHbIC JICHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIbHbIC Y4eOHBIC JICHCTBUS,
PETYNATUBHBIE YHUBEPCAIbHBIEC yUeOHbIE IEHCTBISL.

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe NeiicTBHSA

Ba3oBLIe JJornuecKue JeicTBHUA:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKH OOBHEKTOB (SIBICHUI);

yCTaHABIMBaTh CYNIECTBEHHBIM MNpPH3HAK KiacCU(UKAILMKA, OCHOBaHHs Uia 00OOHICHUS |
CpaBHEHHUS;

BBIBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B paccMaTpUBaeMbIX (akTaX, NAaHHBIX H
HaOIIOIEHHUSX, OTHOCAIINXCA K (PU3NUECKUM SBIICHUSIM;

BBISIBIIATH IPHYMHHO-CIIEJCTBEHHBIE CBSI3H NPH N3YyYCHUHN (U3WIECKUX SBICHUH U MPOLECCOB,
JenaTb BBIBOJBI C HCIOJB30BAHMEM JISAYKTHBHBIX W WHAYKTHBHBIX YMO3aKJIIOYCHUH,
BBIZIBUTATh THITOTE3BI O B3aNMOCBSI3IX (PU3NYECKUX BEINYNH;

CaMOCTOSITENTFHO BBIOMPATh CHOCO0 pereHns ydeOHoW Qusuueckoil 3amaum (cpaBHEHHE
HECKOJIBKMX BapHAaHTOB PEIICHUs], BEIOOp Hanboliee MOIXOAAIIETO C YIETOM CaMOCTOSATENLHO
BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBblIe HcciieoBaTeIbCKHeE JeHCTBHSA.

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMUS,

NPOBOJMUTH IO CAMOCTOSITEILHO COCTAaBICHHOMY IUIAHY OTBIT, HECIOXKHBIA (QH3MYECKHH
9KCHEPUMEHT, HEOOJIBILIOE UCCTIeI0BaHNE (PU3UIECKOTO SBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALHUIO, IOJYyYCHHYI0 B XOAE
MCCJIEIOBAHHUS I IKCIIEPUMEHTA;

CaMOCTOSITETbHO (HOpMYyIHpOBaTh OOOOIIEHUS W BBIBOABI 1O pe3yjibTaTaM NPOBEIEHHOTO
HaOJII0IeHHSL, OIIBITA, UCCIICIOBAHUS;

MPOTHO3MPOBAaTh BO3MOXKHOE JalbHEHIee pa3BUTHE (UBUUECKUX TMPOLECCOB, a TaKXKe
BBIJIBUTATh MIPEITIONI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSThH PAa3JIMYHbIE METOJIbI, HHCTPYMEHTHI U 3alPOCHI IIPH ITOUCKE U 0TOOpE HHPOPMAIH
WY IaHHBIX C YYETOM TpeJI0KEHHOH y4eOHOH (hru3nveckoil 3aaaum;

aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIMIO PA3ITUYHBIX BUJIOB U
bop™m mpeacTaBiIeHus;

CaMOCTOSITETIbHO ~ BBIOMpaTh ONTUMAIbHYIO (opMy mpelncTaBieHdss HWHPOpPMaLUK H
WITIOCTPUPOBATH PEIIaeMbIe 33]]aud HECIOKHBIMU CXEeMaMHU, TiarpaMMaMu, HHOH Tpadukoil u
AX KOMOMHALIMSIMU.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

B XOJIc 0OCYXXJeHHUsl yuyeOHOro MaTepuaia, pe3yjibTaToB JabopaTopHBIX paboT M MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI M BBICKA3bIBaTh WJIEH, HAIlCJICHHBIE Ha
pellIeHue 3a/1a4H U MOJIJICpKaHue 0JIaroXKeaaTeIbHOCTH OOIICHNUS;

COIIOCTaBJIATE CBOU CYXICHHA C CYXICHUAMU APYIUX YYAaCTHHUKOB Juajiora, O6Hapy>KI/IBaTB
pasyinire 1 CXOICTBO MO3UIIHIA;

BbIpaXkaTb CBOIO TOYKY 3p€HUA B YCTHBIX U IIMCbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEJCTABISITh PE3yNIbTaThl BBIMOJHEHHOTO (U3UYECKOTO OIbITa (DKCIEPUMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

MOHUMAaTh M HWCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOM WM WHAMBHIyaJbHOW pPaOOTHI IMPHU
pelIeHHH KOHKPETHOW (pU3MUECKON MPOOIIEMBI;

MPUHAMATH [IETTH COBMECTHOU JIeSTEILHOCTH, OPTraHU30BEIBATh JEHCTBHS 0 €€ JOCTHIKCHHUIO:
pacrpenemnsaTh PO, 0O0CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOW paboThl, 0000mIaTh
MHEHUS HECKOJIBKUX JIFO/ICH;

BHITIOJHATh CBOKD 4YacTh pabOThI, JOCTUTas KadeCTBEHHOI'O pe3ysibTaTa II0 CBOEMY
HaIllpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBI/IH C APpYTrUMH YJICHaAMU KOMaHIbI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMUI MPOAYKT MO KPHUTEPHSM, CAMOCTOSTEIEHO
c(hopMyITMpOBaHHBIM YYACTHUKAMH B3aMMOICHCTBUA.



PeryasaTuBHbIe yHUBepCcAIbHBIE YUeOHbIe AeiicTBUS

Camoopranu3aums:

BBISIBIISITH MPOOJIEMBl B JKM3HEHHBIX W YYEOHBIX CHUTYalMsAX, TPEOYIONIMX JUIS PElICHHUS
(U3MYECKUX 3HAHUH;

OPUCHTUPOBATLCS B PAa3NIMYHBIX TOAXO0JaX MPUHATHS pelieHud (MHIUBHIyaIbHOE, IPHHATHE
pEIIeHUs B TPYIIIE, IPUHITUES PEIICHUN TPYIINOi);

CaMOCTOSITEILHO  COCTaBJISATh  AJITOPUTM  pelIeHUs (U3NYECKOW 3aJadyd  WIU  IUIaHa
UCCIICIOBAHUST C YY6TOM HWMCIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpelaracMble BAPUAHTHI PEIICHUH;

JleJaTh BRIOOp W OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpo.J'[I), 3MOLMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U MpeiaraTh MjaH e€ N3MEHEHUS,

OOBSICHATh TPUYMHBI JOCTHXKEHHS (HEIOCTIIKEHHS) PE3yNbTaToB JEsTENbHOCTH, IaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JIESATEIBHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS (QH3HUECKOTO
MCCJICIOBAHUSI WM NIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIHMXCSA CHUTYALMH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYTHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJbTaTa IEU U YCIOBUIM;

CTaBHThH ce0si HA MECTO JPYrOro 4YejoBeKa B XOJIE CIOpa WU JAUCKYCCHH Ha HAYYHYIO TEMY,
MTOHUMATh MOTHUBBI, HAMEPEHUS U JOTUKY JPYTOro;

NpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH pelieHn: (PU3NIECKUX 3a]a4d WK B YTBEPKICHHUSIX Ha
Hay4YHBIE TEMBI U TAKOE K€ TPABO IPYroro.

HPEJIMETHBIE PE3YJIBTATBI

K xoHiy o0y4enusi B 7 Kjacce MpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPaXKaThb
c(OpPMHUPOBAHHOCTH y 00yYarOIMXCS YMEHH:

WCTIONb30BaTh TMOHITHA: (U3NYECKHE W XUMHUYECKHE SBJICHUS, HAONIOJIEHUE, DKCIEPUMEHT,
MOACIb, THIIOTE3a, CAUHUIIBI q)HSI/I‘IeCKI/IX BCJIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA
BemiecTBa (TBEpJOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIKEHHE (PaBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHs, PaBHOIEHCTBYMOIIAs CcHia, aedopMarius
(ynpyrasi, miactTiuyeckas), HeBECOMOCTh, COOOMIAIOIINECS COCY/IBI;

pasnuuath sBueHus (nud@dy3us, TEIIOBOE NBIKEHHE YacTHUI] BEIIeCTBa, PaBHOMEPHOE
JIBUJKEHUE, HEPABHOMEPHOE JIB)KEHHE, UHEPLIUS, B3aUMOJECHCTBUE TEN, PABHOBECUE TBEPHBIX
TEJ C 3aKPeTIEHHON OChIO BpallleHWs, IIepeiavya JaBIeHNs TBEPIBIMH TellaMH, )KUIKOCTIMH U
ra3aMu, aTMOC()epHOE JaBJICHWE, TNIaBaHUE TeJl, MPEBPAlIEeHHs] MEXaHUYECKON SHEPruu) I0
OIMUCAHUIO HX XapaKTCPHBIX CBOMICTB M Ha OCHOBE OIIbITOB, AC€MOHCTPUPYIOUNIUX JaHHOC
(usnyecKoe SBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PM3NYECKUX SBJICHWA B OKPYXKAIOIIEM MHpPE, B TOM
yuciie (pU3NYECKHE SBJICHUS B MPUPOJEC: NMPUMEPHI IBIKEHUS C PAa3TUYHBIMH CKOPOCTSIMHU B
JKUBOM W HEXUBOH MpUPOAE, NEUCTBUE CWIbI TPEHHsSI B IPUPOJAE U TEXHUKE, BIMSIHUE
aTMOC(i)epHOI‘O JaBJICHUA Ha JKUBOM OpraHusMm, IJiaBaHUC pI)I6, pberyaru B TEJIC YCJIOBCKA, IpU
3TOM IEPEBOAUTH TMPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBLIENATH CYIICCTBEHHBIE CBOWCTBa
(pu3HaKK) GUINUECKUX SIBICHHUIA;

ONHKCHIBATh M3YYCHHBIC CBOHCTBA Tel WM (DU3MUYESCKUE SIBICHUS, HCIONB3Yys (QU3MUECKUE
BeJIMYHMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTD,
CWJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tejla, CHila TPEHUs, AaBlieHUE (TBEPAOTO Tea, HKUIKOCTH,
ra3a), BEITAJIKABAIOIIAs CHJIa, MEXaHH4YecKas paboTa, MOIHOCTh, TUIEYO CHIIBI, MOMEHT CHIIBI,
KOB(i)(i)I/IHI/IeHT II0JIE3HOT'O HeﬁCTBHﬂ MEXAaHU3MOB, KHHCTHUYCCKAs U IIOTCHIIMAJIbHAsA 3Hepr1/151),
MpH ONKMCAHWU TMPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI HUCIOJIb3yeMBIX BEIHYUH, WX
0003HAYCHUS ¥ SIUHHIIEI (DU3MUYECKUX BEIMYUH, HAXOAUTH ()OPMYJIBI, CBSI3BIBAIOIIUE JTaHHYHO
(GU3NYECKYIO BETMYUHY C IPYTHMU BEIMYUHAMH, CTPOUTH TPa(UKN N3yUEHHBIX 3aBUCHMOCTEH
(HU3NYECKUX BEIMYHH;



XapaKTepU30BaTh CBOMCTBAa TeN, (DU3WYECCKHUE SIBICHUS W IPOIECCHI, WCIONB3Ys TpaBUia
CIIOXEHHs CHII (BIOJNb OMHOW mpsaMoil), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBECHA phIYara (0OJI0Ka), «30JI0TOE MPAaBHIIO» MEXAaHWUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOW SHEPTHH, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTU4eCKOE BBIPAKEHUC,

OOBSACHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHCJEC U B KOHTEKCTE
CUTyalluii TPaKTHKOOPHEHTHPOBAHHOTO XapakKTepa: BBIABIATh MPHINHHO-CICICTBEHHEIE
CBSI3H, CTPOUTH O0BsICHEHUE M3 1—2 TOTHYECKHX IIaroB ¢ OMOpol Ha 1—2 M3y4YeHHBIX CBOMCTBA
(U3MYECKUX ABICHUN, (PU3NUCSCKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiats pacu€THbIC 3a1ayu B 1—2 NEHCTBUS, UCTIONB3Ys 3aKOHBI M (hOPMYJIBbI, CBSI3BIBAIOIINE
¢u3rdyecKkre BEIMYWHBL Ha OCHOBE aHAIM3a YCIOBHS 3aJadd 3aIMCHIBATh KPAaTKOE yCIOBHE,
MOJICTABIATh (U3NYECKHEe BEIMYMHBI B (POPMYIBI W TIPOBOAUTH pPAcU€Thl, HAXOIUThH
CIIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC JJIsi PEIICHUS 33]a4, OICHUBATh PEATHCTUYHOCTH
MOJTyYEeHHON (PU3UYECKON BETMYUHBIL;

pacrio3HaBaTb HpO6J’ICMbI, KOTOPBIE MOXXHO PEIIWTH IPU IMOMOIIH (1)I/I3I/ILI€CKI/IX MCTOAO0B, B
OTIMCAaHWU WCCIENOBaHUs BBIICIATH MPOBEPSIeMOE MPEANONOKEeHNe (THIIOTe3y), pa3IudaTh H
WMHTEPIPETUPOBATH MOMYYESHHBIN pe3yIbTaT, HAXOAUTh OIIMOKH B XOJIC OTBITA, IENaTh BHIBOJIBI
0 €T0 pe3ybTaTaMm;

MPOBOJMTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SBICHUH MM (U3MUECKHUX CBOWMCTB Tell:
(dhopMyTHpoBaTH MPOBEpsIieMBIE MPEIONOKEHHUA, COOMPATh YCTAaHOBKY W3 TPEIIOKEHHOTO
000pyIOBaHUS, 3aIMUCHIBATH X0/ OBITA ¥ (POPMYITHPOBATH BHIBOIBL;

BBHITIONHSTh TPSAMBIE W3MEPEHHS pPACCTOSHUS, BpPEMEHH, MAacChl Tena, 00BhEMa, CHIBI U
TEMIICPATYPHI C UCITIOJIB30BAHUEM aHAJIOT'OBBIX U HI/I(prBI)IX HpI/I60pOB, 3aI1UChIBAaTh ITOKa3aHUA
pHOOPOB € YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH H3MEPEHUH;

MPOBOJIUTh HCCJICJIOBAHNE 3aBUCUMOCTH OJHOW (PHU3MUECKON BEIMYMHBI OT JPYrod ¢
WCTIOJb30BaHUEM TIPSMBIX N3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABMKYIIETOCS TENa OT
BPEMCHH JBMKCHHS Teja, CHJIBI TPCHUS CKOJILXKCHHUS OT Beca Teja, KadyecTBa 00pabOTKH
HOBerHOCTeﬁ TEJI 1 HE3AaBUCUMOCTHU CUJIBI TPECHUA OT IJIOIAAMW COIIPUKOCHOBECHUSA TECJI, CHUJIbL
YOPYTOCTH OT YAJUHEHHS MPYKUHBI, BRITATKUBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTH
T€I1a U OT IINIOTHOCTHU XHJIKOCTH, €€ He3aBHCHUMOCTH OT TMJIOTHOCTH T€j1a, OT FHYGI/IHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO0, YCIIOBUH IJIaBaHUS TeJ, YCIOBUI paBHOBECHS pblyara v OJIOKOB),
y4acTBOBaTh B IDIAHMPOBAHWW YYEOHOTO HCCIENIOBaHHSA, COOMPATh YCTAHOBKY W BBIMIOIHATH
WU3MEpEeHHs, CIeAys NpPEUIOKEHHOMY TIUlaHy, (UKCUPOBATH PE3yNbTaThl TMOIYYCHHOH
3aBHCUMOCTH (PU3UYCCKHX BEJIMYUH B BHJIE MPEUIOKCHHBIX Ta0MUI[ W TrpaduKoB, JeiaTh
BEIBO/IBI IO Pe3yJIbTaTaM HUCCIEJOBAHNUS;

IMPOBOJUTE KOCBEHHBLIC M3MCPCHUA (l)I/ISI/I‘IeCKI/IX BCIIMYUH (HHOTHOCTL BCIIECTBA XUIKOCTHU U
TBEPIOTO Tella, CHJa TPEHUS CKOIBXKECHHSA, IAaBICHUE BO3/1yXa, BBITAIKWBAIONIAs CHIIA,
JICHCTBYIOIIAs Ha TMOTIPYKEHHOE B KHUAKOCTh TeNO, KOIPGDHUIMEHT TOJIE3HOrO JEHCTBUS
MIPOCTBIX MEXAaHU3MOB), CJEIysl MPEIJIOKEHHOW MHCTPYKUWHU: MPU BBIIIOJHEHUH HW3MEpPEHHI
coOMpaTh IKCIEPUMEHTALHYIO YCTAHOBKY M BRIYHCIIATH 3HAUYEHHE NCKOMOW BEITHYUHBL;
cOOJIFOIaTh TIpaBHJIa TEXHUKH O0€30TIaCHOCTH MU padoTe ¢ 1A00PaTOPHEIM 000PYAOBaHUEM;
YKa3bIBaTh MPUHIMIEI JCHCTBUS NMPUOOPOB M TEXHHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOINAIOINECS COCYbl, OapOMEeTp, phlvar, MOABMKHBIA U HEMOIBMKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTb;

XapaKTepH30BaTh MPUHIUIGI JAEHCTBHS HM3YUYEHHBIX NMPUOOPOB M TEXHHUYECKHUX YCTPOWCTB C
OMOpoH Ha WX oONucaHus (B TOM 4YHCIE: TOJIIUAIHUKK, YCTPOHCTBO BOJIONPOBOJIA,
TUIPABIMYECKUHN TIPecc, MAaHOMETpP, BBICOTOMEpP, MOPIITHEBOW HACOC, apeoMETp), MUCHOIb3Ys
3HaHUS O CBOicTBaX (M3MYECKUX SBICHUH W HEOOXOo[WMble (U3UYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEpPHI (HaX0AUTh MHQOpMAIHIO O pUMepax) MPaKTHYECKOTO UCIIOJIL30BAHUS
(u3MYEeCKUX 3HAHUH B TIOBCEAHEBHOM JXU3HHU I 00ecrieueHns: Oe30MacHOCTH IIPU 00paleHUH
¢ npubopaMM M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbsl U COONIOICHUS HOPM
9KOJIOTHYECKOTO TTOBEICHHUS B OKpPY KaIoIIei cpene;



OCYIIECTBIATh OTOOP MCTOYHHKOB MH(OpManuu B MHTEpHETE B COOTBETCTBHU C 3a/JIaHHBIM
MMOWCKOBEIM 3alpocoM, Ha OCHOBE HMMEIOIIMXCS 3HAHWUH W TMYTEM CpaBHEHHS Pa3IHIHBIX
HMCTOYHHUKOB BBIACISITh HH()OPMAITHIO, KOTOPAs SBISICTCS MPOTHBOPEIUBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIONB30BaTh IIPH BBHITIOJHEHWH Y4YeOHBIX 33JaHAN HAYYHO-TIOMYJSIPHYIO JIATEPATYPY
(U3MYECKOrO COJepXKaHMS, CIPABOYHBIC MaTEpHalibl, pecypchl ceTd VIHTepHET, BiaueTh
nmpuéMaMi KOHCIIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH U3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC KpaTKWE IHCHMEHHBIE M YCTHBIE COOOIIeHUS Ha oOcHOBe 2-3
UCTOYHUKOB MH(OPMAIUU (PU3HUYECKOTO COACPKAHUS, B TOM YUCIIC MyOJIIMYHO ACNaTh KPaTKUe
COOOIIEeHUsT O pe3yNbTaTax IMPOEKTOB WM YYeOHBIX HCCIEAOBAaHWH, MPH 3TOM T'PaMOTHO
MCTIOJIB30BaTh N3yUYEHHBIN MMOHATHWHBIA ammapaT Kypca (PU3UKH, COPOBOKIATH BRICTYIUICHHIE
Mpe3eHTalne!;

MIPH BBITIOJTHEHUH YIE€OHBIX MMPOEKTOB U UCCIIEIOBAHUI pactpeessiTh 00s3aHHOCTH B TPYTINE B
COOTBCTCTBUU C IIOCTABJICHHBIMH 3aJadaMH, CJICIUTH 3a BBIIIOJHCHHCM ILJIaHa ,ZLCP'ICTBI/IP'I,
aZIcKBaTHO OIIGHWBaTh COOCTBEHHBI BKJIAJM B JAESITEIHHOCTh TPYIIIBL, BHICTPANBAThH
KOMMyHI/IKaTI/IBHOC BSaHMOﬂeﬁCTBHC, y‘II/ITI)IBaSI MHCHHC 0pr>1<a}om;1/1x.

K xoHiy o0y4enusi B 8 kjacce npeagMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOopMHUPOBaHHOCTh y O0YHYAIONUXCS YMEHHUH:

HCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHMS BELIECTBA, KPHCTAUIMYECKHE W aMopdHbIC Tela, HACBILICHHBIH U
HEHACBIIICHHBIN Iap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS 3HEPIUs, TEIUIOBOM
JIBUTATEIb, DJIEMEHTApHBIA JIIEKTPHUYECKUN 3apsll, JJIEKTPUYECKOE II0Je, NPOBOJHUKHA H
JIUDIIEKTPUKY, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pas3nyath SBICHUS (TEIIOBOE PaCIIMPEHHE U CXKaTHe, TEeIjIonepenaya, TeIIOBOEe PaBHOBECHE,
CMauyuBaHUeE, KAIIMJULSIPHBIE SIBICHUS, UCIIAPEHHUE, KOHACHC AL, IUIABIIEHUE, KPUCTAIUIN3aLUs
(oTBepAcBaHue), KHUIIEHUE, Terwlonepenaya (TEIUIONPOBOIHOCTb, KOHBEKIHS, H3Iy4YCHHUE),
JIEKTpU3alUsl Tel, B3aHMOJAEHCTBUE 3apsAlO0B, ACUCTBUSA JIEKTPHUECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE MAarHUTHOI'O IIOJIS HAa IPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHAs MHAYKIHS) [0 OMHCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHUH B OKPYXKalOUNIeM MHUpE, B TOM
yrciue GU3NUECKUE SBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSHKEHUE M KAMUIPHBIC SIBICHUS
B TpHpOJE, KPUCTALIBI B mpupoxae, minydenne CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl, o0pa3oBaHHME DPOCHI, TyMaHa, HMHeEsl, CHera, 3JEKTPUUYECKHE SBJEHUS B arMmocdepe,
9JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMojie 3eMiH, Jpeid IMOJIIOCOB, POJb
MarHUTHOTO TIONIA /IS JKM3HM Ha 3emiie, TOJSIPHOE CHSIHHME, NpPU 3TOM MEPEeBOIUTH
NPakTUYECKYH0 3ajady B Yy4eOHYIO, BBIJENSATh CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)
(bU3NYECKUX SIBICHUI;

ONKCHIBATh H3YyYEHHBIE CBOWCTBA Tell M (U3NYECKUE SBICHHSA, HCIONB3YS (U3NUECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSS OHEpPrusi, KOJMYECTBO TEIUIOTHI, yJAeTbHas
TETUIOEMKOCTD BEIECTBA, yIEIbHAS TEIUIOTA IJIABJICHUS, YAelbHas TeIIoTa MapooOpa3oBaHus,
yZeNbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3(QPHUILMEHT MONIEe3HOro AEUCTBHS TEMJIOBOI MaIINHBI,
OTHOCHUTENIbHAs BIIAXHOCTh BO3/yXa, ODJEKTPUUECKUH 3apsj], CHuila TOKa, JJIEKTPHUYECKOE
HanpsoKEeHHe, COMPOTHBIIEHHWE MPOBOAHMKA, YIEIBHOE COMPOTHBIICHHWE BEIIECTBa, paboTa H
MOIIHOCTb 3JIEKTPHUUECKOT0 TOKa), PU OMHMCAHUU MPABUIBHO TPAKTOBATh (DU3NYECKUN CMBICI
UCIIOJIB3YEMBIX BEIMYMH, OOO3HAUCHWS M EOUHHULBI (QU3MYECKHX BEIWYHMH, HaXOIUTb
(bopMyIIbI, CBS3BIBAMOIINE JAHHYIO (H3MUYECKYIO BEJMYMHY C APYTUMH BEIUYHHAMH, CTPOHUTH
rpadMKu U3y4EeHHBIX 3aBUCHMOCTEH (PU3HMUYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3UYECKUE SBICHUS M IMPOIECCHI, UCIONbB3Ysl OCHOBHEIC
MOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOPHMHM  CTPOEHMA  BEIIECTBA,  MPUHIMI
CYIIEpPIIO3ULIMH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHA 3apsia, 3akoH Oma Juis
ydacTka uemnu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHHsI SHEpPruM, IMpU STOM J1aBaTh
CIIOBECHYIO (DOpPMYJTIMPOBKY 3aKOHA H 3alTUCHIBATH €T0 MAaTEMaTHYECKOE BBHIPAKECHHE;



OOBSICHATh (PU3MYECKHE MPOLECCH M CBOMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE CUTYaIHi
MPAKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUIHMHHOCIICICTBEHHBIE CBA3H, CTPOUTH
o0BsicHeHHe n3 1—2 JOTHYECKHX IIaroB C OMOPO Ha 1—2 M3yYEeHHBIX CBOWCTBA (PH3MUECKHUX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJI 3aKOHOMEPHOCTEH;

pemars pacu€THbIe 3a1adil B 2—3 NMEHCTBUS, UCTIONB3YS 3aKOHBI B (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nuecKue BEIMYMHBL HA OCHOBE aHAM3a yCJOBHUS 3aJaud 3alliCHIBATbh KPAaTKOE YCIIOBHE,
BBISIBIIITH HEAOCTAaTOK JAaHHBIX MU DPEIIeHHWs 3aJadd, BbIOWpaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOIMMEBIE I € pelieHHs, MPOBOJUTHh Pacd€Thl M CPAaBHUBATH MOJMYyYEHHOE 3HAYCHHE
¢bu3nUecKol BENMMYNHBI C U3BECTHBIMU JaHHBIMUY;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIINTh NPU MOMOIIM (QHU3MYECKHX METOOB,
WCTIONB3YSl OINMCaHWE WCCIIEOBAHMS, BBLICTSATH IPOBEPSEMOE IPENIONIOKEHUE, OICHUBATH
MIPABIIIFHOCTD TIOPSI/IKA MPOBECHIISI HCCIIEIOBAHNSA, I€TaTh BEIBOIBL,

MIPOBOJUTH OIBITH TI0 HAONIOACHWIO (DM3WYECKUX SIBICHWA WM (DU3MYECKUX CBOMCTB Tel
(KanuJUIIpHBIE SIBIICHUSI, 3aBHCHMOCThH JaBJICHHS BO3AyXa OT €ro o0béMa, TeMIeparypsl,
CKOPOCTH TIpollecca OCTBIBaHMS M HarpeBaHMs IpPH H3IY4YEHHH OT LBETa M3Iydarolleil
(mormomaromieil) MOBepXHOCTH, CKOPOCTh HCIAPEHHsS BOABI OT TEMMEPaTyphl KUAKOCTH H
TUIOIIA M €€ MOBEPXHOCTH, JJIEKTPU3aLUsi Tel M B3aUMOJEHCTBUE JJIEKTPHUECKUX 3apsIoB,
B3aMMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BHM3yalM3allls MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB, JEWCTBHS MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBa  JNIEKTPOJBUTATENS  TOCTOSHHOTO  TOKa):  (OPMYJIHpPOBaTh  IPOBEpsieMbIe
NPEAIOJIOKEHHS, COOUpaTh YCTAaHOBKY W3 IPEJIOKEHHOTO O0OPYAOBaHHMS, OMUCHIBATH XOJ
ombITa U (hOPMYyIIMPOBATH BHIBOKI;

BBITNIOJHATh MpPSIMbIE M3MEPEHHs] TeMIEepaTyphbl, OTHOCHUTENBbHON BIAXKHOCTH BO3AYyXa, CHIIBI
TOKa, HANPSOHKEHHWS C WCIIONB30BAaHUEM aHAJIOTOBBIX MPUOOPOB W AaTYMKOB (PU3UIECKHUX
BEJIMYWH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH HCCIIEIOBAaHWE 3aBUCUMOCTH OJHOW (H3MYECKON BENWYMHBI OT JPYyTrod C
WCIIOJIb30BaHUEM MPSIMBIX H3MEPEeHUH (3aBHCHUMOCTb COINPOTUBJIEHMS MPOBOJHUKA OT €ro
JUTHHBI, TUTOIIA/IA TTIOTIEPEYHOTO CEUYCHUS U yNIEIHHOTO COMPOTUBIICHHS BEIIECTBA IPOBOTHUKA,
CHJIBI TOKa, HMJyIIEro 4epe3 MPOBOJHHUK, OT HANpPSDKEHHS Ha TMPOBOJHMKE, HCCIIENOBaHHUE
MOCNIEOBATENIFHOTO M MApalJIeIbHOTO  COEAWHEHUH  MPOBOJHUKOB):  IUIAHUPOBAThH
WCCIIeIOBaHNE, COOMpPATh YCTAHOBKY W BHITIONHSTH HM3MEPEHUS, CIEAys TMPenoKEeHHOMY
TUTaHy, (PUKCHPOBATH PE3yibTATHl IMONyYEHHOW 3aBHUCUMOCTH B BHUJE TaOIHIl U TPaduKOB,
JIenaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEOBaHUS;

MPOBOJIMTH KOCBEHHBIE H3MEPEHUS] (PU3NIECKUX BEIMUNH (yAENbHAs TETNIOEMKOCTh BEIIECTBA,
COTPOTHBIICHUE TPOBOJHKKA, pad0Ta W MOIMHOCTH AJIEKTPUYECKOTO TOKA): IJIAHHPOBATH
WU3MEpeHHs, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEeIIOKEHHOW WHCTPYKITUH,
Y BBIYUCIIATH 3HAUEHNE BEIUYHUHBI;

cOOJIFOIaTh TIpaBUJIa TEXHUKH O0€30TIACHOCTH MU padoTe ¢ Ta00OPaTOPHEIM 000PYAOBaHUEM;
XapaKTepH30BaTh MPUHIMIEI JSHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OTOpON Ha WX OMUCaHMs (B TOM YHCJIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOvHa, aMIepMETp, BOJIBTMETP, CUETUUK HIICKTPUUECKOH SHEPIUH, DJIEKTPOOCBETUTEIbHbIC
MpHOOPHI, HAarpeBaTENbHBIE AJIEKTPONPHOOPHI (MIPUMEPHI), INEKTPUUECKHE TPETOXPAHUTENH,
3JEKTPOMArHUT, 3JEKTPOJBUTATENh MOCTOSHHOTO TOKa), MCHOJB3ys 3HAHHUS O CBOMCTBax
¢bu3nUecKuX SBJICHUH U HE00X0AUMbIe (prU3nUYecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA W M3MEPUTENbHBIE IPUOOPHI 10 CXeMaM U
CXEMaTHYHBIM DPHCYHKaM (GKMIKOCTHBIH TEPMOMETP, TEpMOC, IICUXPOMETP, THIPOMETD,
JIBUTATEh BHYTPEHHETO CTOPAHUs, JIEKTPOCKOT, PEOCTAT), COCTABIIATH CXEMBI AIEKTPHIECKUX
LENe ¢ Mocne0BaTeIbHbIM U NapajlIeIbHBIM COEIMHEHUEM DJIEMEHTOB, pa3inyas yCIOBHBIE
0003HaYeHNUS SJIEMEHTOB 3JICKTPUUECKHUX LIeTIei;

NPUBOJUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTHYECKOTo HCIIOJIb30BaHUS
(bU3NUECKUX 3HAHUH B TIOBCETHEBHOM KHU3HH JJIsl 00ecTieueH s 0€3011acCHOCTH TIPU 00paIlieHH!
¢ npubopamMH M TEXHUYECKUMH yCTPOHCTBAMH, COXPAHEHUS 3JI0POBbS U COONIOJICHUS HOPM
3KOJIOTMUYECKOTO MTOBEACHUS B OKPY’KaIOLIEH cpene;



OCYIIECTBIATh TMOUCK WH(OpMarmu (U3MYECKOro cojaepkaHus B HHTepHEeTe, Ha OCHOBE
UMEIONINXCS 3HAHWA W TMyTEM CPaBHEHUS JOTIOJHHUTEIBHBIX HWCTOYHUKOB BBIIEISTH
WH(POPMAITHIO, KOTOpas SBISETCS MPOTHBOPEUYNBOM HITH MOXKET OBITh HEJJOCTOBEPHOIA;
WCIIONB30BaTh IIPH BHITNIOJHEHWH Y4YeOHBIX 33JaHAN HAYYHO-TIONMYJSIPHYIO JIATEPATYPY
(U3MYECKOTO COJepXKaHMS, CIPABOYHBIC MaTEpHalibl, pecypchl cetd VIHTepHET, BiaueTh
npuéMaMy KOHCIICKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs WH(POpPMAIMKA U3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCEMEHHBIC M KPATKHE YCTHBIE COOOIEHUs, 0000111ast HHPOpMAaIIHIO
M3 HECKOJIBKUX UCTOYHUKOB (DM3MUYECKOTO COAEPIKAHUSA, B TOM YHCIE MyOIHYHO MIPEICTaBIATh
pe3yabpTaThl MPOCKTHONM WM HCCICAOBATENLCKOM JAESITENbHOCTH, P 3TOM TI'PaMOTHO
MCTIOJIB30BaTh M3yUYEHHBIN MMOHATHWHBIA ammapaT Kypca (PU3UKH, CONPOBOKIATH BRICTYIUICHHUE
Mpe3eHTalue;

MIPH BBIITOJIHEHUH yUEOHBIX MPOEKTOB M UCCIEAOBAHUN (PM3NUECKUX TPOIECCOB PACTIPENEISIT
00s3aHHOCTH B TpPyNIE€ B COOTBETCTBHM C TIOCTABJICHHBIMH 3aJladyaMH, CICIUTh 3a
BBITIOJTHEHUEM TUIaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN
BKJIAJ] B ICATEIBHOCTh TPYMIIBI, BBICTPaNBaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBUE, TPOSBIISAL
TOTOBHOCTh pa3peiiaTh KOH(OIUKTHL

K xoHiy o0yuyenus B 9 kjacce npeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hopMHPOBaHHOCTh y 00YHYAIONUXCS YMEHUH:

UCIONb30BaTh  MOHATHS:  CHCTeMa  OTcuéTa, MaTepuaibHas  TOYKa, TPAEKTOpHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO IBIXKEHUS, nedopmarus (ynpyras, miacTU4ecKas), TpeHue,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJI0, LEHTP TSHKECTH TBEPIOTO TeNla, PaBHOBECHE, MEXAHWYECKUE KONEOaHUs U
BOJHBI, 3BYK, MH(QPa3ByK W  yJIbTPa3ByK, OJEKTPOMAarHUTHBIE  BOJIHBI,  ILKaja
9JIEKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh M JAIbHO30PKOCTH, CIIEKTPhI MCIYCKaHUS M
MOTJIONIEHHUS, ab(a, OeTa- 1 raMMa-u3Iy4YeHuUs, U30TOIbI, SepHas YHEPTreTHKA;

paziauuaTh sBJIEHHS (paBHOMEPHOE M HEPaBHOMEpPHOE MpPSAMOJMHEHHOe JBH)KEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JABIKEHHE, CBOOOJHOE TaJeHHE TeJl, PABHOMEPHOE
JBIDKEHHE I0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE IBIDKEHHE, KoJjeOaTelbHOe
JIBIKEHHE (3aTyXaloll[ie M BBbIHYXJECHHBIE KoJeOaHus), pe30HaHC, BOJHOBOE IBI)KEHUE,
OTpaKeHHE 3BYKa, NPSIMOJIMHEHHOE paclpOCTpaHEHHe, OTPaKEHHE U IPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETa, PasjioKEeHHEe Oesloro CBeTa B CIEKTP U CIIOKEHHE
CIEKTPaJIbHBIX I[BETOB, JMCIEPCUS CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTH, BO3ZHUKHOBEHHE
JIMHEHYATOr0 CIIEKTpa H3IyYEHHUs) MO ONMCAHMI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3UUECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE M3YUYECHHBIX (PU3NYECKUX SIBICHUH B OKpPY’)KalOIIeM MHpE (B TOM
yricie QU3NYecKre SBICHHS B MPHUPOJE: MPWIMBBI U OTJIMBBL, JBIKeHHE Tu1aHeT CONHEYHOM
CHUCTEMBI, PEAaKTUBHOE [IBUKEHHE >XUBBIX OPIaHHW3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTpsICEHUE, CEHCMUYECKHEe BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJl, ONTHYECKHE SBICHUS B
npupoje, OHOJIOTHYECKOE JICHCTBHE BWAMMOIO, YIbTPAQHOIETOBOTO W PEHTICHOBCKOTO
W3JTy4YCHUH, €CTECTBEHHBI paJHOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, pPaJHOAKTHBHOE
W3Iy4YEHUE TPUPOAHBIX MHHEPATIOB, JIEHCTBHE PAAMOAKTUBHBIX H3IYYEHHH Ha OpPraHU3M
YeNnoBeKa), NP O3TOM TMEPEBOAUTH MPAKTHUECKYIO 3agadyy B Y4YeOHYIO, BBIICISTDH
CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) GUIMUECKUX SIBICHHIA;

OINMCHIBATh H3yYEHHBIC CBOWCTBA Tell M (DU3WYECKUE SBICHHS, HCIONB3ysS (UIUUECKUE
BENIMYMHBI (CpeiHssi ¥ MIHOBEHHAs CKOPOCTb Tejla NP HEPaBHOMEPHOM JIBUKECHUH,
YCKOpEHHUE, IMEepeMEIIeHNE, MMyTh, YIIoBas CKOPOCTb, CHJIA TPEHUs, CWIAa YNPYrocTH, cuia
TSOKECTH, YCKOPEHHE CBOOOJHOTO TAaaeHWs, BEC TeJa, WMITYJIbC Telld, HMITYJIbC CHJIBI,
MexXaHuueckass paboTa ¥ MOIIHOCTh, NOTEHIMAIbHAS JHEPrusl Tela, TIOJHATOrO Hajl
MOBEPXHOCTBIO 3€MJIM, NTOTEHLMANbHAS JHEPTUs CXKATOW NPY>KUHBI, KHHETHYECKas SHEPTHs,
MOJIHAsE MEXaHW4ecKash SHEeprus, MepuoJl M 4YacToTa KojeOaHWH, IJIMHA BOJHBI, TPOMKOCTbH
3ByKa W BBICOTa TOHA, CKOPOCTH CBETA, MOKAa3aTeNb MPEJOMJICHHS CPEIbl), MPH OMHCAHUHU
NPaBUIBHO TPAaKTOBATh (PU3MUYECKHH CMBICH HCIOJIb3YEMBIX BEJIMYUH, OOO3HAUYEHUs U
eAMHULB] (PU3HMUECKUX BEJIWYMH, HaXOAUTH (POPMYIIBI, CBSA3BIBAIOLINE NAHHYIO (H3HUYECKYIO



BEJIMYUHY C APYTUMH BEIMYWHAMH, CTPOUTH IpaduKy N3ydEHHBIX 3aBUCHMOCTEH (DU3MUECKUX
BEITMYNH;

XapaKTepU30BaTh CBOWCTBA TeJN, (U3MYECKUE SBICHUS M MPOLECCHl, HCIONB3YS 3aKOH
COXpaHEHHUs SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS, IPUHLUI CYNEPIO3UINN CHJI, TPUHIIHIT
oTHOcUTeNnbHOCTH [anmies, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHHS HMMITYJbCa, 3aKOHBI
OTpakKeHHS U TIPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHCEN TIPH
SIEPHBIX PEaKUusIX, IPH 3TOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA W 3aIMCHIBATH €TO
MaTeMaTHYeCcKOe BBIpaKEHHE;

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YUCIE M B KOHTEKCTE CHUTYallUi
NPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUINHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
0o0BsiICHEHHE W3 2—3 JOTHYECKHX IIaroB C OMOPOH Ha 2—3 M3yYEHHBIX CBOWCTBA (PH3MUECKHUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacdy€THhIE 3amaud (OMUpAOIIUECs Ha CHCTeMy W3 2—3 YpaBHEHHM), HCIOIB3YS
3aKOHBl M ()OPMYJIBI, CBSI3bIBAIOLINE (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHANN3a YCIOBHSI
3a7a4d 3alHChIBaTh KPATKOE YCJIOBHE, BBIBITH HEIOCTAIONIME MM H30BITOYHBIC TaHHBIC,
BBIOMPATH 3aKOHBI ¥ (DOPMYJIBI, HEOOXOIUMBIE IS PELICHUS, TPOBOJUTH PACUETHI M OILICHUBATD
PEaTMCTUYHOCTD MOJyYeHHOTO 3HAYCHUS (PU3MYECKOI BETMYHHEL,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOMKHO PEIIUTh HPU IMOMOIIM (PU3UYECKUX METOJOB,
UCIIONIb3YSl ONHMCAaHWE MWCCIECJOBAHMS, BBIICIATH IPOBEPSEMOE MPEANOIOKCHUE, OLCHUBATH
NPaBUIBHOCTH TIOPS/IKa TPOBEACHHS HCCIEIOBaHUS, NeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIOJCHUH U OIIBITOB,

NPOBOJMTH OMBITHl MO HAONIOJCHUIO (HU3MYECKHX SIBICHUN WM (PU3NUECKUX CBOWCTB TeEI
(m3yueHne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs PHEPIHH, 3aBHCHUMOCThH IIEpPHOIA
KoJeOaHuil MPY)KNHHHOTO MAasITHUKA OT MACCHI Tpy3a M JKECTKOCTH MPY>KUHBI M HE3aBUCUMOCTh
OT aMIUIMTY/bl MaJbIX KOJIcOaHWU, TPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETAa, Pa3JIOKCHUE
0enoro cBera B CHEKTp, W3yUYCHHE CBONCTB M300paKCHUS B IUIOCKOM 3€pKaje M CBOWCTB
M300paKeHUsT MpeAMeTa B COOMpAIOIIe JHH3e, HaOJMIONCHHWE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB HM3IYUYCHHS): CaMOCTOATENILHO COOMpaTh YCTaHOBKY K3 HM30BITOYHOTO Habopa
000pyI0BaHMSI, OITUCHIBATH XO/I OIIBITA H €0 Pe3yJbTaThl, HOPMYIHPOBATH BEIBOIBI;
MPOBOJUTH TMPH HEOOXOJIUMOCTH CEPHUIO MPIMBIX M3MEPEHUH, ONpelelisisi cpelHee 3HauYeHUE
nu3MepseMoll BeTHMYrHBI ((DOKYCHOE PacCTOSIHHE COOMpAroIIei JIMH3bI), 00OCHOBBIBATH BEIOOD
crioco6a n3MepeHus (M3MEPUTETHHOTO PUO0opa);

IPOBOJIUTH HCCIICIOBAaHUE 3aBHCHMOCTEH (PM3MYECKUX BEIMYHMH C HMCIOJB30BAHHEM IPSIMBIX
W3MepeHHi (3aBUCHMOCTh TIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HavalbHOU
CKOPOCTH, TepHo/ia KOJIeOaHHH MaTeMaTHYECKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIJia OTPaKeHHMs CBETa OT yIJia MaJIeHHs M yIJia IMPeJOMIICHHUS OT yIJla MaJeHus): ITIaHUpOBaTh
UCCIIeIOBAaHNE, CAMOCTOSATENILHO COOMPATh YCTAaHOBKY, PUKCHPOBATh PE3yIbTAThI MOTYYCHHOM
3aBUCUMOCTH (U3MUYECKMX BEIMYUH B BHJE TaOmuI W rpaduKoB, AeiaTh BBIBOJBI TIO
pe3yJibTaTaM UCCIIeI0BAHUS;

IPOBOJIUTH KOCBEHHbIE M3MEPEHUS (M3MYECKUX BEIUYUH (CPEIHSSI CKOPOCTh M YCKOpEHHE
Tela TPH PABHOYCKOPEHHOM JIBHXKCHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, XECTKOCTb
NPYXKUHBI, KOAQQUIMEHT TPEHUST CKOJILKEHUS, MEXaHU4ecKasi paboTa M MOIIHOCTh, YaCTOTa U
nepuoj] Koine0aHWi MaTeMaTHYeCKOro M MPYKMHHOTO MAasSTHHKOB, OINTHYECKas Cuia
coOWparomieli JUH3Bl, PpAJAMOAKTUBHBIA (OH): TIJIAHUPOBATh H3MEPEHHs, COOHpaTh
JKCIIEPUMEHTAFHYI0 YCTAHOBKY W  BBINOJIHATH W3MEPEHHsS, CIEAys MPEeIOKEHHOM
MHCTPYKLMH, BBIYUCIATH 3HAYCHHUE BEJMUYMHBI U aHAIM3UPOBATh NOJIYYEHHBIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOH MOTPEIIHOCTH U3MEPEHUIL;

co0uoaTh NpaBuiia TEXHUKU 0€301acHOCTH MpH paboTe ¢ 1abopaTOpHEIM 000PYAOBaHUEM;
pasinvyaTh OCHOBHBIE NPHU3HAKH HM3YYEHHBIX (U3MUECKUX MOJENIeH: MarepuanbHas TOYKa,
abCoNOTHO TBEPAOE TENO, TOYCYHBI HMCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a, TUIaHETapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIETh aTOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIIMITBI JEHCTBUS M3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpOH Ha WX omucaHus (B TOM YHUCIIE: CIUAOMETpP, NATUYUKU IOJIOKEHHS, PACCTOSHUS U
YCKOpEHHS, paKeTa, 3XOJIOT, OYKH, IIEpHCKOIN, (QoToanmapar, ONTHYECKHE CBETOBOIbI,



CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), MCHONB3ysS 3HAHUS O CBOMCTBax (pu3mueckux
SIBJICHUI 1 He0OX0auMbIe (hU3MIECKIe 3aKOHOMEPHOCTH;

WCTIONB30BaTh CXEMBI W CXEMATUYHBIE DPHCYHKH W3yYeHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB TP PEUICHWH YyueOHO-
MPaKTUYECKUX 3aa4, ONITUYECKUE CXEMBI AJIsl TOCTPOSHHS N300paXeHUH B TDIOCKOM 3€pKajie U
cobmparomeit JINH3E;

NPUBOJIUTH MPUMEPHI (HaXOAUTh MH(OPMAIHIO O MpUMepax) MPaKTHYECKOTO UCTIOJIb30BaHMUS
(hM3UYeCKNX 3HAHUH B TTOBCETHEBHOM KU3HHM IS 0OecIiedeHusT 0€30TacHOCTH TIPH O0parIeHuH
¢ nmpubopamMH M TEXHUYECKUMH YCTPOHCTBAMH, COXpPaHEHUs 3I0POBbS M COOMIOACHHS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYIKAIOIIEH Cpee;

OCYILECTBIIATH MOMCK MH(popMamu pusndeckoro coaepkanusi B IHTepHETe, CaMOCTOATEIEHO
(hopMynupyst TIOMCKOBBIH 3alpOC, HAXOJUTH ITyTH OIPENETeHHUS TOCTOBEPHOCTH ITOYIEHHOM
MHQOPMaIUK HAa OCHOBE UMEIOINXCS 3HAHUN M JOTONMHUTEIBHBIX HCTOUHUKOB;

WCIIONB30BaTh IIPH BHITIOJHEHWH Y4YeOHBIX 33JaHAN HAYYHO-TIOMYJSIPHYIO JIATEPATYPY
(GU3NUECKOro CcoIepXKaHUs, CIpPAaBOYHBIE MaTepuanbl, pecypchl ceTd HHTepHeT, BlaaeTh
npuéMaMy KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHUs WH(POpPMANWK W3 OHOW 3HAKOBOM
CHCTEMBI B APYIYIO;

CO31aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOMIEHWsS] Ha OCHOBE HH(pOpMamuu w3
HECKOJBKMX HMCTOYHHKOB (U3MUYECKOTO COACP)KAHHSA, MyOJHMYHO MPEACTaBIATh PE3yJIbTATHI
MPOEKTHOW WJIM HWCCIEOBATENLCKON IEATENFHOCTA, TPHU 3TOM TPAMOTHO HCIHOJIB30BaTh
W3YYCHHBI TIOHATHUHHBIA ammapaT H3y4aeMoro pasfena QU3UKA W CONMPOBOXIAThH
BBICTYIUIEHHUE Mpe3eHTaIel ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaunmeHnoBaHue pa3iesioB H TeM KosmyecTBo yacos

Ne n/m
NMPOrpaMMbl Bceero

JJleKTpoHHBbIE (I (pPOBLIE)
o0pa3oBaTeiibHble pecypchl

Pa3nen 1. ®u3uka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro MUpa

1.1 ®dusuka - HayKa 0 MPUPOJE 2 bubmnoreka L{OK https://m.edsoo.ru/7f416194
1.2 dusnyecKkre BeITUIHHBI 2 bubmmnoreka ITOK https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJI TIO3HAHUSI 2 bubmnoreka L{OK https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paspen 2. IleppoHayasibHblIe CBeICHUS 0 CTPOCHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmuroreka [{OK https://m.edsoo.ru/7f416194
2.2 JIBIKCHHE 1 B3AHMOJICHCTBHE HACTHIL 2 BuGmmorexa IIOK https://m.edso0.ru/7f416194
BEIIECTBA
2.3 ArperatHple COCTOSIHUS BEIIECTBA 2 bubaunoreka [{OK https://m.edsoo.ru/7f416194
Hroro mo paznemy 5
Paznen 3. /[Bu:KeHHe M B3aMMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe IBUKEHUE 3 Bbubmmoreka ITOK https://m.edsoo.ru/7f416194
3.2 Wuepius, Macca, MIOTHOCTh 4 Bbubmmoreka ITOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsl cun 14 Bbubmmoreka ITOK https://m.edsoo.ru/7f416194
Hroro mo paznemy 21
Pa3nen 4. /laBjienne TBEPABIX TeJl, s KMIKOCTEH M ra3oB
41 Hlapsienue. Tlepenaua nanenns TeEp/pIMH 3 BuGmnotexa LIOK https://m.edsoo.ru/7f416194
TEJIAMHM, XXUIKOCTSIMHU U Ta3aMu
4.2 JlaBiieHne JKUAKOCTH 5 bubmmoreka ITOK https://m.edsoo.ru/7f416194
4.3 AtMochepHoe TaBieHue 6 bubmunoreka [{OK https://m.edsoo.ru/7f416194
4.4 JLeHCTBHE HKUMKOCTH H ra32 K 7 Bu6morexa LIOK https://m.eds0o.ru/7f416194
HOTPYKEHHOE B HUX TEJIO
HUroro no pazneny 21
Pa3nen 5. Pabota u MOIIHOCTB. DHeprus
51 Pabora 1 MoHOCTb 3 bubmuoreka IIOK https://m.edso0.ru/7f416194

5.2 [IpocTeie MeXaHU3MBI 5

bubnmoreka ITOK https://m.edsoo.ru/7f416194
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5.3 ‘ MexaHuueckasi SJHeprust 4 bu6mmoteka LIOK https://m.edsoo.ru/7f416194
HWroro no pazneny 12
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KIIACC

Ne i/

HaunmeHoBaHue pa3iesioB U TeM
NporpamMmsl

KoanuecTBo yacoB

Bcero

JyekTpoHHbIe (LM (POBLIE) 00pa3oBaTe/IbHbIE
pecypcsl

Pa3nea 1. TemyioBbie ABJICHUA

1.1 CTpoeHue 1 CBOWCTBA BEIICCTBA 7 bubmnoreka L{OK https://m.edsoo.ru/7f4181ce
1.2 TemIoBbIe MPOIECCH 21 bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
Utoro no pasaeny 28
Pasznen 2. DaekTpuyeckre U MArHUTHbIE SIBJIEHUSI
2.1 DICKTPUHIECKHE 3ap PIbL 3apsbiceHHbIe 7 bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
Tena ¥ UX B3aUMOJICHCTBIE
2.2 TTOCTOSIHHBIHN JIEKTPUYECKUN TOK 20 bubaunoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarauTtHsbIe SIBJICHHS 6 bubnuoreka ITOK https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHUTHAsE HHIAYKIHS 4 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
HWroro mo paznemy 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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9 KJIACC

HaunmeHoBaHue pa3iesioB U TeM
NporpamMmsl

Ne i/

KoanuecTBo yacoB

Bcero

JyekTpoHHbIe (LM (POBLIE) 00pa3oBaTe/IbHbIE

pecypcbl

Pa3nea 1. MexaHn4YecKHe IBJICHUSA
MexaHndeckoe IBUKEHNUE U CIIOCOOBI

1.1 10 Bbubmoreka ITOK https://m.edsoo.ru/7f41a4a6
€ro OMMCaHMs
1.2 BsaumoeiicTBre Ten 20 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHUS 10 bubmuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pazpnen 2. Mexannueckue KoJ1e0aHusi M BOJIHBI
2.1 Mexannyeckue Koaebanus 7 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKre BOJTHBI. 3ByK 8 bubauoreka L{OK https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15
Pa3znen 3. DjieKTpOMarHuTHoOE 1Mo0Ji€ ¥ 3JIeKTPOMATHUTHbIE BOJHBI
3.1 JICKTPOMATHUTHOE N10JIE M 6 Bbubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Paspnen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI PaCIpPOCTPAHEHHUS CBETA 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKUE TPUOOPHI 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHune 6€10ro cBeTa B CIIEKTP 3 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 15
Pa3pnen 5. KBantoBble siB/IeHHS
5.1 icorgshia}me 11 HlorIotiere caeta 4 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO s1pa 6 bubmuotreka IIOK https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuu 7 bubmnoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. lloBTOpuTEe1bHO-00001IAIOIINI MOAYJIb
6.1 [ostopenue u 0boduieHHe conepianms 9 bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6

Kypca (hu3uku 3a 7-9 kiace
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