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PABOYAS ITPOI'PAMMA YYEBHOI'O ITIPEIMETA «®U3UKA»

Pabouas mporpamma yueOHoro mpenmera «®Dusuka» (0a30BbI ypoBeHb) (MpenMeTHas 00iacTb
«EcrecTBeHHO-Hay4YHbIE TIPEIMETHI») (Jajlee COOTBETCTBEHHO - IporpamMMa 1o ¢usuke, (u3nKa)
BKJIIOYAET TOSCHUTEIBHYIO 3alHCKy, COJAEp)KaHUEe OOyueHHs, IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHS
HPOTPaMMEI 10 (PU3HUKE.

1) IOACHUTEJIbBHAS 3AITMCKA

[IporpamMa mo ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS COCTABICHA HAa OCHOBE
IIOJIOKEHUH W TpeOOBaHMM K pe3yiabTaTaM OCBOEHHMS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3zoBaTeIbHOMN
nporpammsl, npenactasieHHbIXx B PI'OC OO0, a takxke ¢ yuérom QenepanbHOil pabodell mporpaMMel
BOCIUTAHMS U KOHLIEIIMU IIPENoiaBaHusl yueOHoro npeamera «Du3nukay.

Conepxanue mporpaMmbl 1Mo (U3MKE HANpPaBICHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOyYaroIMXCsl M OpraHu3alMi0 HU3y4yeHUH (QU3MKUM Ha JAeATeJbHOCTHOM ocHoBe. B
nporpaMMme 1o (M3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IMpeaMeTa B pealu3alud TpeOOBaHUIA
OI'OC OOO k mniuaHUpyeMbIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yibTaTaM OOY4YeHMs, a TaKxkKe
MEXIIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[Tporpamma mo u3mKe ycTaHABIMBACT pacmpesesieHrne y4eOHOro Marepuaia mo rogaM o0y4eHus
(mo xjaccam), mpejularaeT MPUMEPHYIO IOCJIEI0BAaTEIIbHOCTh M3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMsI U y4ETE BO3PACTHBIX 0COOEHHOCTEH 00yUaronmxcsl.

[Iporpamma mo ¢usmke paspaboTaHa € ENbI0 OKa3aHUS METOIUYECKOW IMOMOIIM YYUTETIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIOIIMM Ui E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IIPEIMETOB,
MIOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH, Ouosiorueii,
acTpoHOMUEH H (u3mdeckoil reorpadueld, BHOCHT BKJIAJl B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa,
IpeJocTaBiIsgeT Haubosee sCHble 00pa3libl MPUMEHEHUs] HaydyHOro METOJAa MO3HaHMSA, TO €CTh Crocoba
MOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa 13 TIaBHBIX 337124 (U3MYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHUs COCTOUT B
(hopMHPOBAaHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpEca K HayKe y 00yJarommxcs.

N3yuenne ¢u3nkun Ha yriayOJ€HHOM YpOBHE MPEAINOJIaraeT OBJaJeHHE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTh: HAy4YHO OOBSCHSTH
SIBJICHUSI, OLIEHUBATh U MOHUMAaTh OCOOEHHOCTH HAyYHOT'O MCCIIEOBAHUS; HHTEPIPETUPOBATh JJAaHHBIE U
HCII0JIb30BaTh HAyYHbIE JOKA3aTEIbCTBA IS MTOJIy4YEHHUS BHIBOJIOBY.

Llenu u3yueHust GU3UKK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OIpEJesIeHbl B KOHLENINU
npenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoit
denepanyy, peanu3yrox OCHOBHbIE 00111e00pa3oBaTeIbHbIe POrPaMMBbI.

Henu n3yyenus pu3nku:

- NpuoOpeTeHHne HHTepeca M CTpeMJIeHHs OOydaloIMXCsl K HAyYHOMY H3Y4YEHHIO IPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BUTHE MPEJCTABICHUNA O HAyYHOM METO/€ MO3HaHUs U (GOPMHPOBAHHME UCCIIEI0BATEILCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

- (popMupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHUSI OCHOB CTPOEHUS MaTepuu U
(GbyHIaMeHTaJIbHBIX 3aKOHOB (DH3HKH;

- (opMHpOBaHME TNPEACTABICHUN O oM (DUBMKU AT Pa3BUTHs JPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUI;

- pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cdepax Oymymield nmpodeccCHoHaNbHON NesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeIeMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JlocTikeHnne 3TUX Lieied mporpamMmbl MO (U3MKEe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecreynBaeTcs pelieHueM CIeIyomuX 3aAau:



- mpuoOpeTeHre 3HAHUW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKHX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

- IpuOOpeTeHHue YMEHUH OIUCHIBaTh U OOBACHATH (PU3UYECKHE SIBJICHUS C HCIOJIb30BAHHUEM
[MOJIyYCHHBIX 3HAHUI;

- OCBOGHHME METOJIOB pPEUICHHs MPOCTEHIINX pacyETHBIX 33Jay C MCHOJb30BaHHEM (PU3MUECKHUX
MoJIeNIel, TBOPYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHUI HAOIIOAATh MPUPOHBIE SBJICHUS U BBIMOIHATH OIBITHI, JAOOpaTOpPHBIE PAaOOTHI
Y DKCTIEPHUMEHTAJIbHBIE UCCIIEIOBAHUS C HCIIOJIB30BAaHUEM H3MEPUTENBHBIX IPHOOPOB;

- ocBoeHue NMpuémMoB paboThl ¢ uHpoOpMaluel GU3NIECKOro cCoJep>KaHusl, BKIIO4as HHPOPMAIUIO
O COBPEMEHHBIX JOCTHKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(OPMAIIHNH;

- 3HAKOMCTBO cO cdepamu NpoecCHOHANbHONW MAESITEIbHOCTH, CBSI3aHHBIMH C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3NUECKON HAYKH.

[Ipennaraemselii B nmporpamme mo (U3MKe IMepeueHb J1abopaTOpHBIX pabOT U OMBITOB SBISIETCA
PEKOMEHIATENbHBIM, YIUTENb JETaeT BHIOOP NPU MPOBEICHUH JIA0OPATOPHBIX PAabOT M OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH 00ydaronuxcs, Cnucka dKCIEPUMEHTAIbHBIX 3aJaHui, MpeiaraeMbIX B
paMKax OCHOBHOT'O TOCY/apCTBEHHOTO K3aMeHa 1o (pu3uKe.

Mecmo yueonozo npeomema «Dusuxkuy 6 yuedHom niamne

OO1mee yncio 9acoB I U3ydeHus PU3NKH Ha 6a30BOM ypoBHE - 238 yacos:

B 7 Kjacce - 68 yacoB (2 yaca B HEJEINIO),

B 8 Kjacce - 68 yacoB (2 yaca B HEJIEIIO),

B 9 kiracce - 102 gaca (3 yaca B HeIeIIO).

2) COAEP) KAHUE YYEBHOI'O TIPEJAMETA «®U3UKA»
COLEPKAHUE OBYYEHMUS B 7 KIIACCE

®Du3uka 1 eé poJib B MO3HAHUM OKPYKAKILET0 MUPA.

®dusnka - Hayka o npupoae. SBnenus npupoasl. u3ndeckue sIBICHUS: MEXaHUYECKHE, TEIUIOBHIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BeTUUUHbI. M3Mepenue ¢pusndeckux BenuuuH. Ousndeckue npudopsl. [lorpenrHocts
n3MepeHni MexyHapoiHas CUCTEMa €UHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKU H3Y4arOT MPHUpOay. EcTecTBEHHO-HAy4YHBIH METON
MO3HAHMS: HAONIOJCHHE, TMOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBHKEHUE THUIIOTE3, SKCIEPUMEHT IO
MPOBEpKE TUMOTE3, OOBsICHEHHE HAOMI0AaeMoro spieHus. Onucanue (GU3NUECKUX SIBICHUN C MOMOIIBIO
MOJICIIEN.

Hemoncmpayuu.

MexaHnveckue, TEIIOBbIE, SIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

duznyeckue mpudOPHI U MPOIleypa IPSIMBIX U3MEPEHU aHAIOTOBBIM U IIU(POBBIM TPUOOPOM.
Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1eHBI JeNeHUs MIKAIBI H3MEPUTETHLHOTO MPHOopa.

N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MaJbIX TeJ.

N3mepenne temneparypsl py NOMOIIU KUIKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPHI.

[IpoBenenne wuccneqoBaHWs 1O TPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJETA IIApUKa, IMYIIEHHOTO

TOPU30HTANILHO, TEM OOJIbIIIEe, YeM OO0JIbIIe BBICOTA ITYCKA.

IlepBoHaya/ibHbIE CBeIeHHSI 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONBITHI, 10KA3bIBAIOLIME AUCKPETHOE
CTPOEHHE BEILIECTBA.

JBuxxenue yactul BemiectBa. CBsA3b CKOPOCTU JBUKEHHUS YACTHUIl ¢ TemmnepaTrypoil. bpoyHoBckoe
neuxenue, 1uddys3us. BzaumonelicTBrue 4acTull BelecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.
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ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHE Ta3oB, >KUIKOCTEH U TBEPABIX (KPUCTAIIMUYECKUX )
Ten. B3auMocBsI3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSX W MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
Habmoienue siBiaeHuii, 00bACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).
OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACHIMPEHHSI Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.

J{BUKeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe nBuUKeHUE. PaBHOMepHOe M HepaBHOMEpHOe aBmxkeHue. Ckopoctb. CpenHsist
CKOPOCTb IPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu 1 BpeMEeHH JIBHKCHHS.

SIBnenue wHepuuu. 3aKOH MHEpUUU. B3ammoneicTBUEe Ten Kak MPUYMHA W3MEHEHUsI CKOPOCTU
NBUOKEHMsT Tel. Macca kak Mepa HHepTHocTd Tena. IlnoTtHocTs BemiectBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00hEMA BEIleCTBa.

Cuna xak xapakTepucTHKa B3auMoaencTus ten. Cuiia ynpyroctu u 3akoH ['yka. M3amepenue cuibl
C MIOMOILBIO TUHAMOMeETpa. SIBieHue TAroTeHus u cuia Tsbkecty. Cuta TSHKECTH Ha ApYyrux miaHerax. Bec
tena. HesecomocTs. ClioxkeHue cuil, HallpaBiIEHHBIX O OAHOW mpsimoil. PaBHozaeicTByromas cuin. Cuia
TpeHus. TpeHue CKOIBKEHHS U TPEHUE TTOKOs. TpeHue B MpUpPOIe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHHYEeCKOTo ABMKEHUS Tela.

N3mepenne ckopocTy NPpsIMOJIMHEMHOTO JIBH>KEHHUSL.
Habntoienue siBiIeHUs] HHEPIHH.

Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOH.

Jlabopamopnuvie padbomut u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (IIapUKa B KHUJIKOCTH, MOJIEIH DIEKTPHUYECKOTrO
aBTOMOOWJIA U TaK Jajee).

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIOHHOW TIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeNa.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh PacTshKeHHS (IehopMaIiui) NPy>KUHBI OT MPUITOKEHHOMU CHITHI.
OMnbITEl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIBI TPEHHUS CKOJBXKEHUS OT Beca Tella M XapakTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenue. CiocoObl yMEHBIIIEHUS U yBeNWYeHHsI 1aBleHus. JlapieHue ra3a. 3aBUCUMOCTh JaBJICHUS rasa
ot o0wéma, Temmeparypel. [lepenava nmaBieHus TBEPABIMU TeEJIaMH, KHAKOCTIMH W Ta3aMH. 3aKOH
[Tackans. [TneBMaTHuecKue MalIMHBL. 3aBUCUMOCTb JIABIICHUS KUIKOCTH OT TIyOMHBL. [ HapocTaTHuecKuii
napaaokc. CooOrmarontuecs: cocyabl. [ uapapimueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atMocdepHoe naBneHue. [I[pUUHHBI CYIIECTBOBAHMS BO3AYIIHONH 00OJIOYKH 3E€MITH.
Oneir Toppuuennu. U3mepenue armochepHOro AaBiieHHs. 3aBUCHMOCTh aTMOC(EPHOTO JaBlEHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprbGops! nmst u3MepeHust aTMocepHOTo 1aBICHUS.

JlelicTBrE KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNO. BeITakuBaromas (apxuMea0oBa) Cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.

[lepenava naBneHUs KUIKOCTHIO U Fa30M.



Coo0bmarommecst CoCybl.
I'mppasinueckuii npecc.
IIposiBneHue neficTBust aTMOC(HEPHOro JaBJICHUS.
3aBHCHUMOCTD BBITAIKHBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U INIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue 1aBaHus Tell: IUIABAaHUE WIN IIOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOIIEHMsS INIOTHOCTEH
TeJa U KUAKOCTH.

Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOIe 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tela.
Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKUAKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHUIIBL, JEUCTBYIOLIEH HA TENO B )KUIKOCTH, OT MAacchl Teja.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJKHUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B KUAKOCTH,
0T 00bEMa MOrpyKEHHOH B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.
KoHcTpynpoBanue apeomeTpa Wil KOHCTPYHPOBAHUE JIOJKHU U ONIPEJIEIICHUE €€ IPY30I0AbEMHOCTH.
PaGoTra u MomHOCTb. JHEpPrUs.
Mexanudeckast pabota. MOITHOCTb.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio paBHOBecus pbruara. Ilpumenenue
NpaBHUja pPaBHOBECHs pblyara K OJIOKy. «3050TO€ mpaBHio» MexaHHKH. Kosddumument mone3Horo
neiictus (naee - KITJI) mpocTeix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass 3Heprusa. Kunetnueckas W noreHuuanbHas osHeprus. [IpeBpameHue onHoro Buua
MEXaHUUYECKOH SHEPTUU B APYroil. 3aKOH COXpaHEHUs! JHEPIHH B MEXAHHKE.
Hemoncmpayuu.
[Ipumepbl IPOCTHIX MEXAaHU3MOB.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenne paOOTBl CHIJIBI TPEHUS NPU PaBHOMEPHOM JBMKEHMM Tejda 10 TOPU30HTAIbHON
ITOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
N3mepenne KII/ HakJIIOHHOMN TUIOCKOCTH.
N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU.

COJEP)KAHUE OBYYEHUA B 8 KNIACCE

TenJioBble sIBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHMs BellecTBa. Macca M pa3Mepsl
aTOMOB M MoJieKyJd. ONBITHI, MOATBEPKIAIOLIME OCHOBHBIE IOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON
TEOPHH.
Mopnenu TBEPAOro, *KUAKOTO M ra3zoo0pa3HOro cocTosiHMM BemlectBa. Kpucramimueckue u amopgHbIe
tena. OOBsICHEHHE CBOMCTB ra3oB, >KUJKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJOXEHUH MOJIEKYJISPHO-
KMHETH4eCKON Teopur. CMauynBaHKE U KaWJUIPHBIE SIBJIEHUS. TeIuioBoe paclinpeHne 1 CxKaTHe.
Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMKEHHS 4acTULl. BHYTpeHHs 3HEprus.
CriocoObl M3MEHEHHUsI BHYTPEHHEH »SHepruu: Temonepeaaya M coBepuieHHe paboThl. Buabl
TEIJIONEPEayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIyYCHHUE.
KonnuectBo TemnoTel. YienabHass TEIIOEMKOCTh BeEIIeCTBA. TeMI000MEH M TEIJIOBOE paBHOBECHE.
VYpaBHeHue TteruioBoro OanaHca. [lnaBieHHMe M OTBEpJeBaHHME KPUCTAJUIMYECKUX BEILECTB. Y JeNbHas
teroTa TuiaBieHus. [lapooOpasoBanne u konaeHcarus. Wcmapenue. Kunenume. YnaenpHas Temiora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KHIIEHHUS OT aTMOC(HEPHOTO JaBICHHS.
BrnaxnocTs Bo3ayXa.
OHeprus ToIMBa. Y 1eJbHasl TEMJI0Ta CTOPAHMUSL.
[Tpunnumner pabotsl TeruioBbix apurareneit KIIJ TermoBoro nBurarens. TemioBble JBUTATENN W 3allATa
OKpY>Karolleu Cpeibl.
3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUN B TEIUIOBBIX IIPOLECCAX.
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Hemoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6mronenue quddysun.
HaGmoienue SBICHUI CMAaYUBAHMS U KAMJUTSIPHBIX SBJICHHM.
Habiroienue TemnoBoro pacimupeHus Ted.
W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH I OXJIXKICHHH.
[IpaBuiia u3mMepeHus TeMIeparyphbl.
Bupel reruionepenayu.
OxuaxieHre Ipy COBepUICHUH PabOThlI.
HarpeBanue npu coBepiiieHur paboThl BHEITHUMU CHIIAMH.
CpaBHeHHE TEIIOEMKOCTEHN pa3IUYHbIX BEIECTB.
HaGmronenne KumeHusl.
Habntoienne noctostHCTBa TeMIIEpaTyphl MPH IUIABICHUU.
Mopaenu TerIoBbIX ABUTaTENIEH.
Jlabopamopuuvie pabomot u onvimel.
OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM WM caxapa.
OnBITHI 10 HAOIOICHHUIO TETIOBOTO PACIIMPESHHMSI Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Ormpezenenue naBieHUs BO3AyXa B OAJJIOHE MINPUIIA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJICHHUS BO3AyXa OT ero o0b&Ma W HarpeBaHUs WU
OXJIQXKICHHUSI.
[IpoBepka runoressl JMHEHMHON 3aBHCUMOCTH JJIUHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKON TpyOKe
OT TEMIIepaTyphI.
Habmronienne nu3MeHeHHsl BHYTpEHHEH SHEpPrUu Tella B pe3ysibTaTe TeIulonepenadd U padoThl BHEUTHUX
CHIL
HccnenoBanue siBieHus TEII00OMeHa MpU CMEIIMBAHUH XOJIOIHOM U TOpsiueid BOJBIL.
OrmpesienieHne KOJIMYeCTBa TEIUIOTHI, TOJIYYeHHOTO BOJOW MIPH TEIIIOOOMEHE ¢ HArPEThIM METaUITMUYECKIM
LUAITUHIPOM.
Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.
HccnepgoBanue npouecca UCIapeHus.
OrmpenenieHre OTHOCUTEIILHON BIIAXXKHOCTH BO3/yXa.
Ornpenenenue yaeabHON TEIJIOTHI IUIaBICHUS JIb/IA.
DyleKTpUYeCKHe U MATHUTHBbIE SIBJICHUS.
Dnektpusanus Ten. [IBa pona snexkTpudeckux 3apsaaoB. BzaumonelicTBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBHCHUMOCTh CHJIBI B3aMMOJICUCTBHS 3apsHKEHHBIX TENl OT BEJIMYMHBI 3apSI0B M PACCTOSHUS MEXIY
TeIaMu).
Onektpruueckoe nosie. Harmpsx€HHOCTh 3itekTpryeckoro noss. [Ipuanmn
CYTNEPIO3UIINH JIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).
Hocurenn »snexTpudecknx 3apsioB. OJEMEHTapHbIA JJeKTpuueckuil 3apsan. CTpoeHume aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsiia.
DJIEKTPUYECKUN TOK. YCIOBHUSI CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKA. VICTOUHMKH MOCTOSSHHOTO TOKA.
JIeicTBHSI DIIEKTPUYIECKOTO TOKA (TEMJI0BOE, XUMHUUECKOE, MATHUTHOE). DINEKTPUUECKUN TOK B )KHIKOCTSIX
U Ta3ax.
Dnektpuueckas uenb. Cuna Toka. DieKTpuueckoe HanpsbkeHre. ConpoTUBIIEHHE TPOBOJHUKA. Y IeJIbHOE
CONPOTHUBIICHHE BemlecTBa. 3akoH Owma a8 ywactka uenu. IlocrmemoBarenbHOoe W mapajyiedbHOE
COEIMHEHHE MPOBOJHUKOB.
PaGota u MoIIHOCTD 3MeKTpUUecKoro Toka. 3akoH /xoynsa-Jlenma. DnekTpuyeckue nenu U noTpeduTenu
ANEKTpUYECKOM SHEpruu B ObITY. KopoTKkoe 3aMbIkaHue.
[TocTostHHBIE MarHuTHL. B3anmonelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe moJie. MarHuTHoe moiie
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3eMJIM U €ro 3HadyeHue M *Ku3HU Ha 3emiie. OnblT Dpcrena. MarHuTHOE o€ JIEKTPUYECKOro TOKa.
[IpuMeHeHne 53JIEKTPOMAarHUTOB B TeXHHKE. [lelicTBUE MarHUTHOrO TOJIE Ha MPOBOJHUK C TOKOM.
DneKkTpoABUraTellb NOCTOSHHOIO TOKa. VCcroap30BaHNe 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPaHCIOpTE.
OnbiTel ®apajned. SBneHue saekTpoMarHuTHOM uHAYKIUU. [lpaBuno Jlenua. DnexkrTporeHeparop.
CrocoObl  TIONyYEHUS] DAICKTPUUYECKON HHEPruu. IJICKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPTHUH.

Hemoncmpayuu.
DnekTpu3anus Tel.
JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsXKEHHBIX TEJl.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIIA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.
[IpoBOAHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKH MOCTOSHHOTO TOKA.
JlericTBuUs DIIEKTPUYECKOTIO TOKA.
DNEeKTPUUYECKHUMN TOK B JKUJIKOCTH.
["a30BbIit pa3ps.
N3mepenue cuiibl TOKa aMIEepMETPOM.
N3mepenue 3MeKTpuyecKoro HanpsHKEHUS BOJTBTMETPOM.
Peocrat u Mara3zuH conpoTHUBIICHUM.
B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOJIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.
MarnuTtHoe noJjie ToKa. IJIeKTPOMarHur.
JleficTBrEe MarHUTHOTO TOJI Ha TPOBOJIHUK C TOKOM.
DNeKTPOABUTATEIb OCTOSIHHOTO TOKA.
UccnepgoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.
OmnsiTel Dapajes.
3aBUCHMOCTbh HaIlpaBJIEHUs MHIYKIMOHHOTO TOKAa OT YCIOBUM €ro BO3HMKHOBEHHS. DJIEKTPOreHepaTop
MOCTOSTHHOTO TOKa.

Jlabopamopuvie padomol u onvimel.
OnpIThl MO HaOJIONEHUIO 3JEKTpU3AlMKM Tel HHAYKLIMEH W IpU CONpUKOcHOBeHHH. MccienoBaHue
JEHCTBHUS DJIEKTPUYECKOTO TIONII Ha MPOBOAHMKU U AudiekTpuku. COopka M TpoBepka paboThI
AIIEKTPUIECKOH TN TTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaMPsKEHUSI.
UccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4epe3 pPe3UCTOp, OT COMPOTHUBIICHHUS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.
OnBbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTIO COMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JUIMHBI,
TIJTOIAIN TTOTIEPEYHOTO CEYCHHS M MaTepHaa.
[IpoBepka mpaBuia CI0KEHUS HAMPSKEHUH TIPU MOCJIEI0BATETbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia IjIsi CUIIBI TOKA TIPH MApAJIETFHOM COCIUHEHHH Pe3ucTopoB. OmnpeseneHue padoTh
AJEKTPUYECKOTO TOKa, MAYIIEro uepe3 pe3uctop. OnpenerneHue MOIIHOCTH JJIEKTPUUECKOTO TOKa,
BBIZICIIsSIEMO Ha pe3ucTope. MccnmemoBaHue 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIOuYKy, OT
HaIpsKEHUs Ha HEel.
Onpenenenue KIIJ[ narpesarens.



HccnegoBanue MarHUTHOTO B3aUMOJIECHCTBHSI IOCTOSTHHBIX MArHUTOB.
W3yuenre MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB PU X OObEIMHEHUH U PA3/ICIICHUH.
HccnenoBanue necTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aUMOAECHCTBUSI KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKA U HAIPaBJICHUS TOKA B KaTYIIKE.
N3yuenne neicTBUS MArHATHOIO I10JIS HA IPOBOAHUK C TOKOM.
KoncrpyupoBanue u usyueHne padoThl IEKTPOABUTATENS.
N3smepenne KIIJ[ anekTpoaBUraTenbHON YCTAHOBKH.
OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHAYKIIMU: UCCIEI0BAHNE U3MEHEHUN 3HAYCHMS
Y HallpaBJICHUs MHIYKLIUOHHOT'O TOKa.

COILEPKAHUE OBYYEHMUS B 9 KIIACCE
MexaHnn4yeckue siBJI1€HHS.
Mexanunueckoe nBrxeHue. MarepuaibHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXAHHYECKOTO
JIBH>KEHUA. PaBHOMEpHOE TMpsAMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE MNPAMOJIMHENHOE IBUKCHHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTb TeJla TP HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHOycKOpeHHOE mpsiMoJIMHEHOE BrkeHre. CBoOOHOE mafeHue. OnbIThl [ anmmest.
PaBHOMepHOE nBIKEHUE IO OKpY)HOCTH. [lepuon u yactora oOpamienus. JIunelHas u yrioBasi CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.
IIepBbiit 3akoH Hprotona. Bropoii 3axkoH Herorona. Tperuit 3akoH Herotona. IlpuHmmn cynepnosunuu
CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHS CKOJIbKEHUS, CUjla TPEHHUS IMOKOS, IPYTUe BUIbI
TpPEHUS.
Cuna TSDKECTU M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpPEHHE CBOOOJHOro majeHus. J[BU)KeHue IUIaHeT
BoKpyr CounHua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U neperpy3Ku.
PaBHoBecue wMarepuanbHOM TOUKH. AOCOMIOTHO TBEpPHOE Tejno. PaBHOBecue TBEPAOrOo Tela C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.
Nmnynec tena. M3menenune umnyinbca. VMmynbe cuiibl. 3aKOH COXpaHEHMs uMIyJbca. PeakTuBHOE
JBIKEHUE.
Mexannueckasi padoTta 1 MolHOCTh. PaboTta cui TsbkecTu, ynpyroctu, TpeHus. CBs3b SHEPIUH U pabOTHI.
ITorenuumanpHas dHEprus Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3eMiH. lloTeHnManbHas sHEprus C:xaTton
npyxuHbl. Kunernueckas osHeprus. Teopema O KHHETMYECKOM SHEpruu. 3aKkOH COXPAaHEHHUS
MEXaHUYECKON DHEPTUU.
Jemoncmpayuu.
HabnroneHne MexaHM4YecKoro ABM)KEHHs TeJla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.
CpaBHeHME MyTel U TPACKTOPUM JIBHIKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
N3mepenne CKOpOCTU U YCKOPEHUs NIPSIMOIUHENHOTO ABUKCHUS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KECHMUS.
HabntoneHue nBrXeHUs Tena 10 OKPYKHOCTH.
Habmtonnenne MexaHW4yecKUX SBJICHMH, MpoucXosimux B cucrteme otcuéra «Tenmexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOUHETa (PU3UKH.
3aBHUCHMOCTb YCKOPEHMS TeJla OT MacChl Teja U IEUCTBYIOIIEW Ha HETO CHJIBI.
HaGmtoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.
N3meneHne Beca Tena Npu yCKOPEHHOM JIBHOKEHHH.
Ilepenaya nmmymnbca Ipy B3aMMOJECHCTBUM TEIL.
[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.
CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUN.
CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOJECHCTBHH.
HabmtoneHne peakTHUBHOTO ABHXKEHHMS.
CoxpaHeHre MEXaHHYECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

8



CoxpaHeHne MEXaHU4YEeCKON YHEPTHH MPH IBHKEHUU TeJla MO/ IeHCTBUEM IPY>KUHBI.
Jlabopamopuvie pabomul u onvimol.
KoncTpynpoBanue Tpakrta A pa3roHa U JajdbHEeHIIero paBHOMEPHOI 0 ABM)KCHUS IapUKa UITH TEISKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHUS ApUKa N0 HAKIIOHHOH IJIOCKOCTH.
Omnpenenenre ycKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM MIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IyTH OT BpPEMEHH INPU PABHOYCKOPEHHOM JABIDKEHHHM 0€3 HavaabHON
CKOpPOCTH.
IIpoBepka rumnoTesbl: €Ciu IpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJIbHOM CKOPOCTH IYTH OTHOCSATCS
KaK psAJl HEUETHBIX YKCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.
Onpenenenre kKodphUIUEeHTa TPEHUS CKOIBKCHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenve paOOThl CHJIBI TPEHUS NPU PABHOMEPHOM JBHKEHHHM Tejda 10 TOPU30HTAIbHON
MTOBEPXHOCTH.
Omnpenenenue pabOTHl CHIIBI YIPYroCTH MpPH MOABEME TIpy3a C HCHOJIB30BAaHHWEM HEMOJBUIKHOTO U
MTOJABUKHOTO OJIOKOB.
N3ydenue 3akoHa COXpaHEHUS SHEPTUH.

Mexanu4yeckue Koj1e0aHUs U BOJTHBDI.
KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KojeOaHUM: IMEpUOJl, 4YacTOTa, aMIUIMTYAA.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpalieHue suepruu npu KosiaedaTeabHOM JABIKESHUU.
3aryxaromue kosuebanus. BoiHyxkneHHble kosiebanus. Pe3onanc. Mexanuueckue BoisiHbl. CBolicTBa
MEXaHWYeCKUx BOJH. [IpomonbHble U TomepedHble BOJHBL. J[MMHA BONHBI W CKOPOCTh €&
pacnpocTpaHeHusl. MexaHM4ecKHUe BOJIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ' poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.
Habmonenue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYXIEHHBIX KOeOaHU 1 pe3oHaHca.
PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KOIeOaHUi MPY>KUHHOTO MasSTHUKA
HccnenoBanue 3aBUCMMOCTH NIeproa KojaeOaHUi MOIBEIIEHHOTO K HUTHU TPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHUi Mpy>KMHHOTO MasiTHUKA OT Macchl Tpys3a.
[IpoBepka HE3aBUCHMOCTH MEepHoJIa KosieOaHH rpy3a, OIBEUIEHHOTO K HUTH, OT Macchl rpysa.
OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD MEepUo/Ia KoineOaHU MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH IIPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

DJIEeKTPOMAarHuTHOE T0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. [lIkama smeKTpoMarHUTHBIX BOJIH. VCMOnb30BaHME SJEKTPOMArHUTHBIX BOJIH
IIJI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.



W3ydeHnue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.
CBeToOBbBI€ SIBJICHHS.
JlyueBas mojnenb cBeta. Mctounuku ceta. [IpsiMonuneitHoe pacnpocTpanenue cBera. 3atmenus: CoHua
u JIynsl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpa>KeHUsI CBETA.
[Ipenomnenue cBeta. 3aKoH npesnomMieHus ceeta. [loHoe BHyTpeHHee oTpakeHue cBeta. Mcnosib3zoBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITHUECKUX CBETOBOJAX.
Jlunza. Xon nydeir B nuH3e. Onrtudeckas cuctema (oToarmapara, MUKPOCKOIa U Teneckona. ['ma3 kak
onTHYECcKasi CucTeMa. bIu30pyKoCcTh U 1aTbHO30PKOCTD.
Pasnoxxenue 6enoro ceera B cnekTp. OmnbiTel HpioToHa. CliokeHHe cHeKTpaibHBIX LBETOB. [lucnepcus
CBeTa.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenue n3o0pakeHHi B TNIOCKOM, BOTHYTOM U BBITYKJIOM 3epkanax. [Ipenomienue crera.
OnTUYeCKUN CBETOBOI.
Xon nydeil B cobuparouiei JuH3e.
X0 nydel B pacCeUBaroLIeH JIMH3E.
[Tonydyenne n300paxeHU ¢ TOMOIIIBIO JINH3.
[Ipunumn neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mogens rinaza.
Paznioxxenne 6eoro cBera B CIIEKTP.
[Tonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnegoBanue 3aBUCHUMOCTH yrila OTPAKEHHS CBETOBOrO Jydya OT yriaa mnajaeHus. M3yuenue
XapakTEePUCTUK H300pakKeHUsl TMpeaMeTa B IUIOCKOM 3epkane. VcciemoBanue 3aBUCHUMOCTH — yriia
MPEJIOMJIEHUS CBETOBOIO JIyya OT YIJIa MaJICHUs Ha TPAHUIIE «BO31YX-CTEKIIOM.
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PaCCTOSHUS U ONTHUYECKOM CHIIbI coOMparoieit TUH3bl. OTBITHI IO Pa3I0KEHHUIO
0enoro cBera B CHEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
KBantoBble fiBJIeHUs.
OmnswiTel Pesepdopna u mnanerapHas moaens aroma. Monens aroma bopa. Mcnmyckanue u moriomieHue
ceera aromoM. KBaHThI. JIMHEWYaThIE CIIEKTPHI.
PamnoaktuBHOCTh. Anb(da-, O6eta- u ramma-uznydeHus. CTpoeHue aromMHoro siapa. HykioHHas mozens
aToMmHoro sipa. M3oronsl. PannoaktuBubie npeBparnieHus. [lepuos momypacmnana aToMHBIX siep.
SAnepHble peakiiuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO UMCE. DHEPrUs CBA3U ATOMHBIX SIED.
CBa3b Macchl 1 dHeprun. Peakiuu cunrte3a u aenenus saep. Mcrounnku sueprun ConHua v 3BE37.
SAnepnas snepretuka. JleicTBUs paAOaKTUBHBIX U3JIY4€HUH Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTphbl U3JIy4eHHS U TOTJIOLIECHHUS.
CrexTpsl pa3IuvYHBIX Ta30B.
CrnexTp Bomopoa.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuéTurka HOHU3UPYIOUUX U3TYYEHUH.
Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U TTPOTYKTOB.
Jlabopamopmuvie padbomul u onvimol.
HaGmronenre CrlomHbIX U TMHEHYATHIX CIIEKTPOB U3TyUEHUS.
HccnenoBanue TpekoB: U3BMEPEHUE SHEPTUH YACTULIBI IO TOPMO3HOMY ITYTH
(o pororpadusim).
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W3mepeHune paanoakTUBHOTO (poHa.

IloBTOpPHTE/IBLHO-0000 IO MOLYIb.

IToBTOpUTENIEHO-00001IAIOINI MOy Ib IPEJHA3HAUEH Ul CUCTEMAaTU3alui U 00O0O0IIEHUS TPEIMETHOTO
COJICpKaHUS U OIBITA JIATEIIbHOCTH, NPUOOPETEHHOTO MPH M3YUYEHUH BCETO Kypca (U3UKH, a TaKkKe JUIs
MOJITOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEeHY 10 (U3HKe Ul 00ydaroUIuXcsl, BBIOPABIIMX 3TOT
y4eOHBII MpeaMeT.

[Ipy m3yyeHHH AAHHOTO MOJIYJS pEalU3yHOTCSd U CUCTEMAaTU3UPYIOTCS BHJIbI JESTEIbHOCTH, HA OCHOBE
KOTOPBIX 00eCHeunBaeTCs JOCTH)KEHHE IMPEAMETHBIX M METalpelIMETHBIX IIAHUPYEMBIX pe3yJIbTaToB
o0yuyeHus, (OPMHUPYETCS €CTECTBEHHO-Hay4yHas TI'PaMOTHOCTb: OCBOGHHE HAy4yHBIX METOJOB
WCCIICIOBAHMSI SABJICHUIM MPUPOJIBI M TEXHUKH, OBJAJICHHE YMEHUSMHU OOBACHATH (PU3MUECKUE SIBICHMUS,
HIPUMEHSS

II0JIyYE€HHbIE 3HaHMSI, PEILIaTh 33]a4l, B T.4. KAUECTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMNMATBHO JESITEIbHOCTHBIM XapakTep JIaHHOIO MOJIYJs peanusyercss 3a CcuéT TOro, 4ro
oOydJarolmuecsi BBIIOJIHSIOT 3a/JaHUsl, B KOTOPBIX MM IpEUIaraeTcsi: Ha OCHOBE MOJTYYCHHBIX 3HAHHNA
pacrio3HaBaThb U Hay4HO OOBACHATH (U3UYECKHE SIBIICHUS B OKpYXKalolleH MpUpOoJe U IOBCEIHEBHOM
KM3HH, MCIIONB30BaTh HAy4YHBIE METOMbI HMCCIENOBAaHUS (DU3MYECKHX SIBICHWH, B T.4. JUIA MPOBEPKH
TUIIOTE€3 U TOJIyYEHHs TEOPETUYECKMX BBIBOJIOB; OOBSCHITH HaydHblE OCHOBBI HambOoyee Ba)KHBIX
JOCTUKEHUM COBPEMEHHBIX TEXHOJOTUM, HANpUMep, MPAKTUYECKOrO0 HCIIOIb30BAHUS Pa3IUYHbIX
HMCTOYHUKOB PHEPIMH HAa OCHOBE 3aKOHA MPEBPAIECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIUH.
Kaxnas w3 TeM JaHHOrO MOAYJsA BKIIOYAET SKCIEPUMEHTAIbHOE HCCieloBaHue 0000IIaoero
xapakrepa. Mojynp 3aBepllaeTcsi MPOBEICHUEM JAMArHOCTUYECKOM U OLEHOYHOM paboThl 3a Kypc
OCHOBHOT0 00111eT0 00pa3oBaHusl.

3) IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI TIPOI'PAMMbBI YYEBHOI'O
MINPEIMETA «®U3UKA» HA YPOBHE 00O

Wzydenne (u3uku Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHUS HAMpPaBIEHO Ha JOCTI)KEHUE
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

B pesynpraTe usydeHus ¢Gpu3MKA Ha ypOBHE OCHOBHOTO 0OIIero oOpazoBanus y oOydaromierocss OyayT
chOpMHUPOBAHKI CIEAYIONINE JIUYHOCTHBIE PE3YIbTAThI B YACTHU:

1. Ilampuomuueckozo eocnumanus:
- IPOSIBJICHNE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nMUecKkoi HayKH;
- IICHHOCTHOE OTHOIIIEHUE K TOCTHXKCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2. I'pasicoanckozo u Oyxo6HO-HPABCHBEHHO20 60CRUMAHUA:
- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXXJIEHUHU OOIIECTBEHHO-3HAYMMBIX U ITHYECKUX MPOOIIEM,
CBSI3aHHBIX C TPAKTHYECKUM MMPUMEHEHHEM JOCTHKEHUH (PU3UKH;
- OCO3HaHHE Ba)XHOCTH MOPAITBHO-ITUYECKUX TTPUHITUIIOB B JACSITEIBHOCTH YUEHOTO;

3. cmemuueckozo 6ocnumanus:
- BOCIIPUATHE ICTETUYECKUX KadeCTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO TMOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH;

4. llennocmu Hayuno2o no3Hanus:
- OCO3HAHME IEHHOCTH (PU3UUEeCKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BXKHENIIIEW COCTABISAIOIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOM JTIO003HATETFHOCTH, MHTEpPECca K UCCIEA0BATEIBCKON IEATEIHHOCTH;
5. ®opmuposanusn Kyaromypot 300p06bs U IMOUUOHATILHOZO ONAZONOTYUUA:
- OCO3HAHUE IIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
mpaBuil  0€30MAaCHOTO TOBEJECHUS Ha TPAHCIOPTE, HA JOpPOTax, C DJIEKTPUUECKHMM U TEIJIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBUSX;
- chopMHUpPOBAaHHOCTH HaBBIKA pe(IeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY W TaKOTO K€ IMpaBa y
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JPYTOro YeJoBeKa;

6. Tpyooeozo éocnumanus:
- aKTUBHOE y4YacTH€ B PELICHUH MPAKTUYECKUX 3a]a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3allHH,
HACEJICHHOTO IMyHKTA, POJHOTO Kpasi) TEXHOJIOTHYECKON M COIMATLHOW HAMPABICHHOCTH, TPEOYIOIMUX B
T.4. U (PU3NYECKUX 3HAHUI;
- HHTEpEeC K MPAKTUISCKOMY H3yU4eHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOMH;

7. IK0102UUeCK020 60CNUMAHUA:
- OpUEHTAIIUS Ha TpUMEHeHUe (PU3NYECKHUX 3HAHUU IS PEIIeHUs 3a/1a4 B 00JIaCTH OKPYKAIOIICH CPEeIIbl,
TUTAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX TOCJIEICTBUMN I OKPY>KAIOIIEH Cpeibl;
- OCO3HaHHE MIOOATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PeIIeHUs;
8. Aoanmayuu K uzmenaAOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:
- MOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPU BBIMOJIHCHUN WCCICIOBAHUA M MPOCKTOB (DHU3HUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;
- TIOBBIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IMPAKTUYECKYIO0 IeSATCIbHOCTh, MOTPEOHOCTH B
(hopMUPOBaHUM HOBBIX 3HAHUM, B T.4. POPMYIHPOBATH UAEU, IOHATHUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX
U SIBJICHUSIX
- Oco3HaHUe Ne(UIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEW B 00JACTH (DM3HKU; INTAHUPOBAHUE
CBOETO Pa3BHUTHS B IPHOOPETEHUH HOBBIX (PHM3UYECKUX 3HAHUI;
- CTpEeMJICHHE aHAIM3UPOBATh W BBISBIATH B3aHMOCBSI3H IPHUPOJIBI, OOMIECTBA M SKOHOMHKH, B T.4. C
UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHMUIA,
- OILICHKa CBOUX JCHCTBUH C Y4€TOM BIHMAHHS Ha OKPYXKAIOIIYIO CpPEIy, BO3MOXKHBIX TJIOOATBHBIX
IOCJIEJICTBHH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe usydeHus ¢Gu3MKA Ha ypOBHE OCHOBHOTO OOIIero oOpa3zoBaHus y oOydaromierocs OyayT
chOpMHUPOBAHBI METANPEIMETHBIE PE3YIbTAThI, BKIIOUAIONINE TT03HaBaTenbHbIe Y Y |, KOMMYHUKATUBHbBIE
YV, perynsartusnsie YV /1.
Ilo3nasamenvuvie YY/[

basosvie nocuueckue deticmeus:
- BBIABIATh M XapaKTepU30BaTh CYILIECTBEHHBIE TMPU3HAKH OOBEKTOB (SBIIEHUH); yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KITACCU(PUKAINH, OCHOBAHUS ISl 000OIIEHHS U CPAaBHEHHS,
- BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B paccMaTpuBaeMbIX (DakTax, JaHHBIX U HAOIIOJCHHSIX,
OTHOCSIIIHUXCS K (PU3HUYECKUM SIBIICHUSM;
- BBISIBIATH MPUYUHHO-CIEJICTBEHHBIC CBSI3W MPU H3YYCHUH (PU3WYECKUX SBICHUA U TIPOIECCOB,
MIPOBOJNTH BBIBOJBI C HCIOJIH30BAHUEM JCIYKTUBHBIX M HWHIYKTHBHBIX YMO3AKIIOYCHHM, BBIJIBUTATH
TUMOTE3bI O B3aUMOCBSI3IX (PU3HMUECKUX BEIUYUH;
- CaMOCTOSITENIbHO BbIOMpaTh croco® perieHust yueOHOH (u3nueckoil 3agaun (CpaBHEHHE HECKOJBKHX
BAapUaHTOB pEUICHHUs, BbIOOp Hambojee MOAXOIAIIEr0 C YYETOM CaMOCTOSTENBHO BBIJICIEHHBIX
KpUTEPHEB).

basosvie uccnedosamenvckue oeticmeusi:
- HCII0JIb30BaTh BOIMIPOCHI KaK MUCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHU S, TPOBOJUTH 110 CAMOCTOSITENILHO
COCTAaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIH (PU3MUECKUI HSKCHEPUMEHT, HEOOJbIIOE HCCIST0BaHHE
(hU3UIECKOTO SIBIICHUS,
- OLICHUBATh Ha MPUMEHHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIINIO, TIOTYYSCHHYIO B XOJI€ UCCIIEIOBAHUS WU
IKCIIEPUMEHTA;
- CaMOCTOSITENBHO (OPMYTUPOBATh 0000IIEHUSI M BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO HAOTIOACHUS,
OTIbITa, UCCIIEIOBAHUS;
- TMPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MUECKUX IPOILIECCOB, a TaKKe BBIIBUTaTh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
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Paboma c ungopmayueti:
- MPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3amlpOChl MPH TOUCKE U OTOOpe MH(pOpMAUHU WU
JAHHBIX C YU4ETOM IPEAIoKEHHOM yueOHOM (pu3nueckoi 3a1auu;
- aHAM3HPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BUIOB U (PopMm
MIpe/ICTaBJICHHUS;
- CaMOCTOSITENIFHO BBIOMpATh ONTUMAIIbHYIO (OpPMY IMpeACTaBICHUS WH(POPMAIMU M WILIIOCTPHPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEeMaMHU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOUHAIUSIMHU.
Kommynuxamuenoie YY/[

Obwenue:
- B X07¢ OOCYXJCHUsS Y4eOHOrOo Marepuayia, pe3yabTaToB JIA0OPATOPHBIX padOT M MPOEKTOB 3a][aBaTh
BOIIPOCHI MO CYILIECTBY 00CYX/1aeMOil TeMbl U BBICKA3bIBaTh WJEH, HAICJICHHbIC Ha pEUICHHE 3a/laud U
noJiiep kaHue 01aroXenaTeaIbHOCTH OOLICHNUS;
- COIIOCTABJIATH CBOU CYXKACHHS C CY>KICHUSMHU JPYTUX YYaCTHUKOB JUanora, OOHapyXUBaTh pa3inuue u
CXOJICTBO ITO3UIIHIL;
- BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX; MyOIMYHO MPEACTABIATh PE3yIbTaThl
BBITTOJIHEHHOTO (PU3UYECKOTO OTBITa (IKCIIEPUMEHTA, UCCIICAOBAHUS, TPOEKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUYLECMB0):
- MOHWMAaTh W WCIOJbH30BaTh NMPEUMYINECTBA KOMAHIHOW W WHAWNBUAYAIBHOH PabOTHl TIPH PEIICHUU
KOHKPETHOU (hU3HUECKOM MPOOIEMBL;
- TPUHMMATH 1€l COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh ACHCTBHS MO €€ JOCTHKEHHIO:
pacrpenenarts poyid, oOCYKIaTh MPOIECCH W PEe3ylbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX YEJIOBEK;
- BBIIOJHATH CBOIO YacThb PalOTHI, JOCTUras KaueCTBEHHOIO pe3yJibTaTa [0 CBOEMY HAIpPAaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU YWICHAMU KOMaH/IbI;
-OLIEHUBAaTh KayecTBO CBOET0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIbHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
Pezynamuenvie YY/[

Camoopeanuzayus:
- BBISBIISITH MPOOJIEMBI B KM3HEHHBIX M YUYE€OHBIX CHUTYyallUsX, TPEOYIOMIMX IJsi perieHus: (Pu3ndecKux
3HAHUI;
- OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS PEIICHUN (MHIMBUIYyAIbHOE, IPUHATHE PEIICHUS B
rpyIiIe, IPpUHITHE pelieHui rpymnmnoil);
- CaMOCTOATEIbHO COCTABJIATH AJTOPUTM pelIeHHUs (QU3NYECKOW 3alayd WIM IUIaHa HCCIEeNOBaHUS C
y4€TOM HUMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejjiaraeMbie
BAPUAHTHI PEILICHUN;
- IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxkoumpons:
- IaBaTh OLIEHKY CUTYAIlMH U MpeAiarath MiaH e€ N3MEeHEHUS;
- OOBSACHATH TPUYHHBI JOCTIKCHHS (HEHOCTIKEHHUS) pe3yJIbTaTOB JEATEIbHOCTH, JaBaTh OIEHKY
MPHUOOPETEHHOMY OIIBITY;
- BHOCUTHh KOPPEKTUBHI B JEATEIHHOCTH (B T.4. B XOJ BBIMOJTHEHUS (PU3MUECKOTO HCCICAOBAHUS WIIN
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHHUBIIUXCS CHTYallMi, YCTaHOBIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;
- OLICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHUSIM.

IOMOYUOHAIbHBLL UHMENTEKI.
- CTaBUTH ce0s HA MECTO JIPYroro 4elioBeKa B XOJI€ CIOpa WIM JUCKYCCUU HA HAYYHYIO TE€MY, TOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.
Ipunamue cebs u opyeux:
- IpY3HAaBaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHNH PU3NUYECKUX 3a/1a4 WIN B YTBEP)KICHUSAX Ha HAyYHbIE
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TEMBI U TaKOE K€ MPABO APYTOTo.

INPEJMETHBIE PE3YJIBTATHI
7 KJIACC

Ilpeomemmbnie pe3ynromamul 0C60€HUA RPOZPAMMBL RO PuU3UKe K KOHUY 00yueHus 6 7 Kaacce:
- WUCIIOJIb30BATh TMOHATUA: (PU3MUECKUE W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE, SKCIEPUMEHT, MOJEb,
TUIIOTE3a, €ANHULIBI (PU3MUECKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHJIKOE, Ta3000pa3Hoe), MEXaHUYECKOe IBIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkTopus, paBHOJCHCTByIomas cui, Jepopmauus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;
- paznuuaTh sBieHus (auddysus, TenaoBoe ABMKEHHE YAcTUIl BELIECTBA, PABHOMEPHOE IBH)KEHUE,
HEPaBHOMEPHOE JIBM)KEHUE, UHEPLUS, B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPIBIX TEJl C 3aKPEIIEHHOU
OCBIO BpallleHMs], IIepeaya JaBlIeHNs TBEPAbIMU TeJIaMHU, )KUJKOCTAMU U ra3aMu, aTMOC(HEpHOE JaBJIeHUE,
IUIaBaHWE TeJl, MPEBpallleHUsT MEXAaHUYECKOW SHEpPruu) IO ONMCAHHUIO UX XAapaKTEpPHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3UUECKOE SBICHUE;
- pacmo3HaBaTh MPOSBICHUE U3yYCHHBIX (PH3MUECKUX SIBICHUI B OKPYXKAIOIIEM MHUpE, B T.4. (PU3NIECKHE
SBJICHUSI B MPUPOJIE: NMPUMEPHI ABMKEHHUS C Pa3IMYHBIMU CKOPOCTSMM B XKMBOH M HEXHBOW NpUpPOAE,
JeICTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHHE aTMOC(HEPHOIO JABJICHMSI Ha )KUBOW OPraHU3M,
IUTaBaHUE PBIO, phIYard B TeEJe YEJOBEKa, NMPH ATOM MEPEBOAUTH MPAKTHUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;
- OIMCHIBATh W3yYCHHBIC CBOWCTBA TeNl W (DU3MUYECKHUE SBJICHUS, HCIONB3YS (U3NYECKHE BEITUYHUHBI
(macca, 00BEM, IUNIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CUJIa YIIPYTOCTH, CUIIa
TSKECTH, BEC Tela, cuja TPEHHs, JaBieHue (TBEPAOro Tena, XKUAKOCTH, Ta3a), BbITAJIKHUBAIOIIAs CUJIA,
MexaHudeckass padoTa, MOLIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbl, KO3(Q(QUIHUEHT MOJE3HOro AECHCTBUS
MEXaHM3MOB, KHHETHYECKass M IMOTCHLIMAJIbHAs DSHEPrus), MpU OINHUCAHUU MPABUIBHO TPAKTOBATH
¢u3NYeCKUi CMBICI HCHOJB3YEMbIX BEIWYMH, UX O003HAUEHUS M EIUHMIBI (U3MUECKUX BEIMYUH,
HaXOJUTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIMUYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;
- XapaKTepu30BaTh CBOWCTBA Tell, PU3NYECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3Yys MPABUJIA CIIOXKEHUS CUIT
(Bronmp ogHOW mpsAMoOif), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, NMpaBWIO PaBHOBECHUS pbluara
(6moka), «30J10TO€ MPaBUIIO» MEXAHWKH, 3aKOH COXPaHEHMs] MEXaHMYECKON 3HEpruu, Mpu 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTUYeCKOe BhIpayKEHHE;
- OOBACHATH (PU3MUECKHE SBICHMS, IPOLECCH U CBOMCTBA TeJ, B T.4. U B KOHTEKCTE CUTyalluil PaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OO0bACHEHHE U3 1-2
JIOTUYECKUX IIaroB C HUCHOJb30BaHHMEM 1-2 WM3ydeHHBIX CBOMCTBa (PU3MUECKHUX SIBJICHHH, (U3NYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;
- pewmiaTth pacy€THbIE 3aJa4M B 1-2 neicTBUS, UCONb3YsI 3aKOHBI M (OPMYIIbI, CBSI3bIBAIONINE (GU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33a4YM 3allUChIBATh KPAaTKOE YCIOBHE, MOICTABIATh (GU3UUECKUE
BEJIMYMUHBI B (DOpPMyNBl M TMPOBOJUTH Pacu€Thl, HAXOJUTh CIPABOYHBIE JAHHbBIE, HEOOXOIUMBIEC IS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHOM (PrU3nUecKoil BEIMUHHBI,
- pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOKHO PEIINUTh MPU MOMOIIK (U3NYECKUX METOJIOB, B ONMHCAHUU
HCCIIEIOBaHMs BBIIEIATh IPOBEPSIEMOE IMPEANONIOKEHUE (TUIOTE3Y), pa3indarb M HHTEPIPETUPOBATH
MOJIy4YE€HHBIH Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITa, IPOBOJUTH BHIBOJBI 10 €r0 pe3yjibTaTaM;
- TPOBOIUTH OMBITHI MO HaOMIOAEHUIO (U3MYECKUX SBJIEHUH WM (PU3HMUECKUX CBOMCTB TeII:
(dbopMyIpoBaTh NMPOBEPsSEMbIE MPEATIOT0KEHHS, COOMPATh YCTAHOBKY U3 IMPEJIOKEHHOTO 000PYA0BaHNUS,
3aIUCBIBATh XOJI OIBITA U (POPMYTUPOBATH BBHIBOJIBI;
- BBITNOJHATH MpPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tesa, 00bEMa, CUIIbI M TEMIEPATYPhl C
UCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aNUCHIBATH IMOKAa3aHHUs MPUOOPOB C YUETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUM;
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- TIPOBOJMTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOH (DPM3MYECKOH BEJIMYMHBI OT JPYro C MCIOJIb30BaHHEM
NPSIMBIX M3MEPEHUN (3aBUCUMOCTH IMYTH PaBHOMEPHO IBMXKYILErOCs Tella OT BPEMEHHU JBM)KCHUS Tela,
CHJIBI TPEHMSI CKOJILKEHUS OT Beca Tela, KayecTBa 00pabOoTKU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOLIAId CONPUKOCHOBEHHUS TEJ, CUJIBl YIIPYTOCTH OT YAJUHEHHUS MPYKUHBI, BBITAIKUBAIOLICH
CHJIBI OT 00BbEMa NOrpyKEHHON YacTu Tesla U OT IUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH
TeJa, OT IIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHUH IJIaBaHUsI TEJl, YCIOBUI paBHOBECHUS pblYyara
0JIOKOB, y4acTBOBaTh B IUIAHUPOBAHMM Y4EOHOTO MCCIIEOBAaHUS, COOUMPATh YCTAHOBKY M BBINOJHSTH
U3MEpEHUsi, clenys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATh pPE3YJIbTaThl IOJTYYEHHOW 3aBUCUMOCTH
(Gu3nYeCcKUX BEJIMYUH B BHUJIE MPEAJOKEHHBIX TaOIULl U rpadUKOB, MPOBOAUTH BBIBOABI 110 pe3yJbTaTaM
HCCIIEIOBaHMS;
- NIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH M TBEPIOTO
TENa, Cujla TPEHUs CKOJbXEHMs, JaBJICHUE BO3/1yXa, BbITAIKUBAIOLIAs CWJIA, JCHCTByOIlas Ha
HOTPYXEHHOE B KHUJIKOCTb TeJO, KO3(PPUIMEHT IMOJE3HOro AEHUCTBHUS IMPOCTHIX MEXAaHU3MOB), CIELys
MPEUIOKEHHONW MHCTPYKIUU: TIPH BBIMOJIHEHUH U3MEPEHUI cOOMpPATh SKCIIEPUMEHTAIBLHYIO YCTAaHOBKY H
BBIUUCIIATh 3HAUEHUE NCKOMOM BEJIMUUHBL;
- co0IrO/1aTh MPaBUIIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
- UIMETh IIPEJICTABICHUE O MPUHLMIAX JeHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMET, COOOIIAIOIINECs COCYIbI, 0apOMETp, pbluar, HOIBMKHBIN U HEMOABIKHBINA OJIOK, HAKJIOHHAS
IUIOCKOCTB;
- XapakTepu3oBaTb MPUHLUIBI JACHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
WCTOJIB30BAaHMUEM UX OMHUCAHUS (B T.4.: MOAIIUITHAKH, YCTPOHCTBO BOJOIPOBOJIA, THAPABIMUECKHUI TIpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), UCHOJb3ys 3HAHUS O CBOWCTBAX (DU3MYECKHUX
SBJICHUI U HEOOXOMMbIe (PU3MUYECKHIE 3aKOHBI M 3aKOHOMEPHOCTH;
- NOPUBOAUTH IpHUMEpHl (HAXOIUTh HHGPOPMALUIO O TMpHUMeEpax) MPAKTUYECKOIO HCIOJIb30BAHUS
(u3NYeCKUX 3HAHUN B TOBCEJHEBHOW JKM3HM JJs oOecriedeHus Oe30MacHOCTH Mpu OOpalleHuu ¢
npubopamMM U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHUs 3/J0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEH CPELE;
- OCYILIECTBIATh OTOOP UCTOYHUKOB MH(popMaiu B VIHTepHETEe B COOTBETCTBUU C 3a/laHHBIM MTOUCKOBBIM
3alpocOM, Ha OCHOBE HMEIOIIMXCS 3HAHWA M TYTEM CpPaBHEHHS Pa3IUYHBIX HCTOYHHKOB BBIICTIATH
nH(pOpMaINIO, KOTOpasi SBJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
- WCTIOJNB30BATh TPHU BBHIMIOJIHEHUN YUYEOHBIX 33JaHUH HAayYHO-TIOMYISIPHYIO JIUTEpaTypy (QH3MUECKOTro
CoJIep KaHusl, CIIPaBOYHbIE MaTepHalbl, pecypchbl ceT VHTepHeT, BiafeTh NpuéMaMu KOHCIIEKTUPOBAHHUS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
-c0o3/71aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE W YCTHbIE COOOILIEHMS Ha OCHOBE 2-3 HCTOUYHUKOB
nH(popMaluy, B T.4. MMyOJUYHO MPOBOJIUTH KpaTKUE COOOIIEHHUS O pe3yibTaTaX MPOEKTOB MU y4EOHBIX
UCCIIEIOBAaHHM, NMPU 3TOM IPaMOTHO HCIOJIb30BaTh W3YYEHHBIH MOHATUHHBINA ammapaT Kypca (UMK,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3EHTAIIUEH;
- NPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIENIOBAaHMHA paclpenessiTh OOS3aHHOCTH B TPYyNINE B
COOTBETCTBUH C ITOCTABJICHHBIMH 3a/la4aMH, CIEJWUTh 3a BBHIMOJIHEHWEM IUJIaHa JCWCTBUH, OIECHHBATH
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYMIbI, BbICTPaWBaTh KOMMYHUKAaTHBHOE B3aHUMOJCHCTBUE,
YUUTHIBass MHEHHUE OKPY KaIOIINX.

8 KJIACC
Ilpeomemmnuie pezynvmamul 0c60eHuUA NPOZPAMMBL NO PU3UKe K KOHUY 00yuenus ¢ 8 knacce:
- HUCIOJIb30BaTh IOHATHUS: Macca U pasMepbl MOJEKYJ, TEIJIOBOE JBI)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTAUTNIECKHE U aMOp(HBIC Tela, HACBIIICHHBI 1 HEHACBHIIIICHHBIH
nap, BI@XHOCTh BO3[yXa, TEMIeEpaTypa, BHYTPEHHSS SHEprus, TEIUIOBOW JIBUTATENb, 3JIEMEHTAPHBIN
ANIEKTPUUECKUI 3apsi]], SIEKTPUIECKOE IT0JIe, TIPOBOJHUKH M TUDJIEKTPUKU, TTOCTOSHHBIA AIIEKTPHUYESCKHHA
TOK, MarHUTHOE T10JI€;
- pa3nuuarh SBICHHA (TEIJIOBOE paclIMpeHHe U C)KaThe, TeIulonepenada, TEIUIOBOE pPaBHOBECHE,

15



CMauyMBaHHWE, KamWULIPHBIC SIBJICHHS, WCIAPCHHE, KOHICHCANWs, IUIABJICHUE, KPUCTAIUTH3AINS
(oTBepaeBaHHE), KUICHHUE, TEIUIONepeaaya (TErIONPOBOAHOCTh, KOHBEKIIHS, U3TYUCHHE), dTCKTPU3AIHSI
TeJ, B3aUMOJICHCTBHE 3apsIIOB, NEHCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE
MarHiToB, JIEHCTBME MAarHUTHOTO TOJsi HA MPOBOJHHMK C TOKOM, 3JIEKTPOMArHWTHAsS WHAYKIHS) TIO
OIMCAaHHWIO UX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX IaHHOE (u3mueckoe
SIBIICHUE;

- pacno3HaBaTh MPOSBICHHE U3YYCHHBIX (PH3MUECKHUX SIBICHUI B OKpYXKAIOIIEM MUpE, B T.4. (pusnueckue
SIBJICHUSI B TPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE WM KalWJUIAPHBIC SBJICHHUS B MPHUPOJE, KPUCTAUIBI B
npupoje, nznydenne ColiHia, 3amep3aHie BOI0EMOB, MOPCKHE OpH3bl, 00pa30BaHHE POCHI, TYMaHa, WHes,
CHETa, JJIGKTPUYECKUE SBJICHHS B aTMocdepe, DIIEKTPUYECTBO KUBBIX OPraHM3MOB, MArHUTHOE II0JIC
3emiH, apeid TOIHCOB, POJIb MATHUTHOTO TOJS JUISl JKU3HU Ha 3emile, MOJIIPHOE CHSIHHUE, TPU 3TOM
MEePEBOUTh MPAKTUYCCKYIO 3a/ladyy B YyUeOHYIO, BBIIEIATh CYIICCTBCHHBIC CBOWCTBA (MPU3HAKH)
(U3NYECKUX SIBIICHUIA,

- OIMCHIBATh W3YYCHHBIC CBOMCTBA TeN W (DM3MYCCKHUE SIBICHUS, WCIONB3YS (PU3HUCCKUE BEITUUHHBI
(TemniepaTypa, BHYTPEHHSISI SHEPTHS, KOJMUYECTBO TEIUIOTHI, YIEIbHAs TEINIOEMKOCTh BEILIECTBA, YCIbHAS
TEIUIOTAa IUIABJICHHUS, YAETbHAas TEIUIoTa MapooOpa3oBaHUs, yIeNbHas TEIJIOTa CrOpaHUsl TOIUIHBA,
KOX(Q(QUIIMEHT TIOJIE3HOTO JCHCTBUS TEIUIOBOM MAaIllMHbBI, OTHOCHTENBbHAs BIAXHOCTh BO3yXa,
ANEKTPUUYCCKUHN 3apsifl, CHJIa TOKa, SJEKTPHUECKOE HANPSHKEHUE, CONMPOTUBIICHUE MPOBOJIHUKA, YACITHHOES
CONPOTHBIICHUE BEIIECTBA, padOTa M MOIIHOCTh AJICKTPUICCKOTO TOKA), MPH OMUCAHUH TPABHILHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, OOO3HAYCHUS W CIUHUIBI (U3NICCKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIONINE TAHHYIO (PU3HUYECKYIO BEIIMUUHY C APYTHMMH BEITUYHHAMU,
CTPOUTH TPAPUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3HMUCCKIX BEINYHH;

- XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SBIICHUS W MPOIIECCHI, UCIOIb3YsI OCHOBHBIC MOJIOXKCHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOCHMsS BEUIECTBA, MPHUHIMUI CYNEPHO3UIMHA Toyied (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH Oma Ui ydacTka 1en, 3akoH Jxoymns-Jlenma,
3aKOH COXPaHEHHUs DHEPTUHU, MPU STOM yMEThb (GOPMYIHUPOBATH 3aKOH M 3allMCHIBATH €r0 MaTeMaTHYECKOe
BBIPXKCHHCE,

- 00BACHATH (pU3MUECKHe MPOIECChl M CBOMCTBA TN, B T.4. M B KOHTEKCTE CHUTYyallUid MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBJIATH MPUIUHHO-CIICICTBEHHBIC CBSI3M, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB C UCHOJb30BaHWEM 1-2 WM3Y4YEHHBIX CBONCTBa (PU3UYECKHX SIBICHHM, (HU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemiath pacy€THbIE 33/a4M B 2-3 NEHCTBUS, UCTIONB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3bIBAIOIINE (DU3UUECKUE
BEJIMYHMHBI: HAa OCHOBE aHAIM3a YCJIOBHSI 3a7aud 3alMCHIBATH KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
TAHHBIX JIJIS peUIeHHs 33/1a4U, BBIOUPATh 3aKOHBI M (JOPMYIIBI, HEOOXOIUMBIE /I €€ pelieHus, TPOBOINUTh
pacuéThl U CPAaBHUBATH IMOTYICHHOE 3HAYCHHE (DHU3MIECKON BEIMUNHBI C U3BECTHBIMH JJAHHBIMU;

- pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIMTh MPU MOMOIIU (PU3HMUYECKUX METOJIOB, UCIOIb3Ys
OIMCAaHWEe WMCCIICAOBAHUS, BBIJICISTH MMPOBEPSEMOE MPEAIIOIOKECHHE, OINEHUBATh MPABHILHOCTD MOPSIKA
MIPOBEICHUS UCCIIEOBAHNUS, TPOBOJAUTH BBHIBOJIBI;

- IIPOBOJIUTH OTIBITHI 110 HAOJOICHUIO (DU3UYCCKHUX SBJICHUH WM (PU3UICCKUX CBOMCTB TeJl (KAIMHJUISIPHBIC
SIBIIGHUSI, 3aBUCUMOCTD JIaBIIEHUS BO3/IyXa OT ero 00b&Ma, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS
W HarpeBaHWs MPU HU3Iy4dEHUH OT IIBETa W3TyJaromield (ITOTJIOMAIOIICH) ITOBEPXHOCTH, CKOPOCTh
WCMIApPEeHUs BOJBI OT TEMIIEPAaTyphl KHUAKOCTH M TUIOMIAAU €€ MOBEPXHOCTH, DJICKTpHU3AIMs Tel U
B3aMMOJICHCTBUE JIIEKTPUYCCKUX 3apsJIOB, B3aWMOJCHCTBHE ITOCTOSHHBIX MAarHUTOB, BU3yallU3aIlUS
MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JCHCTBHSI MATHUTHOTO TOJIS Ha MPOBOIHUK C TOKOM, CBOWCTBa
JJICKTPOMAarHuTa, CBOWCTBA JJICKTPOABHUTATENIS ITOCTOSHHOTO TOKa): (DOPMYIHpPOBATh IPOBEPSEMBIC
MIPEIOIOKEHHSI, COOUpaTh YCTAHOBKY M3 MPENJIOKEHHOTO O0OpYyIOBaHMS, OINUCHIBATH XOJ OMBITA U
(hopmyTupoBaTh BBIBOJIBI;

- BBINIOJIHATH TPSMbIE HM3MEPEHUS TEMIIepPaTypbl, OTHOCHTEIHHOW BIIAXXHOCTH BO31yXa, CHIBI TOKA,
HaNPSDKCHUSI ¢ UCTIOJIh30BAHUEM aHAJIOTOBBIX MPHOOPOB M ATUYMKOB (U3UUCCKUX BEIMYHH, CPAaBHUBATH
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pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

- TIPOBOJMTDH HCCIIEOBAHUE 3aBUCUMOCTH OJHOH (PM3NYECKOH BEJIWYMHBI OT JPYroi C MCIOJIb30BAaHHEM
IPSIMBIX M3MEPEHUH (3aBUCHUMOCTb COIPOTHBIIEHHS MPOBOJHHMKA OT €ro UIMHBI, IUIOIAAN IOIEPEeYHOro
CEUEHUS U Y/AEIBHOIO COIPOTUBIIEHUS BELIECTBA MPOBOIHUKA, CUJIbI TOKA, UAYILIETO Yepe3 IPOBOAHUK, OT
HaIpsDKEHNs Ha IPOBOJHHUKE, HCCIECJOBAHME IIOCJIENOBATEIBHOIO M IApaUICIbHOIO COCOUHEHHU
MIPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBaHHUE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHHS, CIEIys
IIPE/UIOKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJabTaThl IOJIYYEHHOH 3aBUCUMOCTHM B BHAE TaOiul U
rpauKOB, IPOBOIUTH BBHIBOJIBI IO PE3YJIbTaTaM HCCIICAOBAHMS;

- IPOBOJUTh KOCBEHHbIE H3MEpEeHHs (U3NYECKUX BEIUYMH (yAenbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE NPOBOAHMKA, padOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBAThb U3MEPEHUS,
coOMpaTh FKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYS NMPEAIOKEHHON MHCTPYKIMHU, U BBIYUCIATh 3HAUYCHHUE
BEJIMYMHBI;

- co0r0/1aTh NpaBUJla TEXHUKKM 0€30M1acCHOCTH MU padoTe ¢ 1a00paTOPHBIM 000pyI0BaHUEM;

- XapakTepu30BaTh MPHUHLMIBI JACUCTBUS H3YYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
UCIOJb30BAHUEM HUX ONUCaHHus (B T.4.. CHCTEMa OTOIUIEHHs JOMOB, TMI'POMETp, MapoBas TypOuHa,
aMIepMETp, BOJBTMETP, CYETUYMK DJIEKTPUUYECKONH HOHEPruM, DIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHble 3JIEKTPOIPUOOPHl  (MIPUMEPBI), JIEKTPUUECKUE IPEJOXPAHUTENH, 3JIEKTPOMArHuT,
AJIEKTPOJBHUTaTeNlb TOCTOSHHOTO TOKA), HWCIONb3YyS 3HAHUS O CBOWCTBAaX (DHM3MUYECKUX SIBICHUH U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U HM3MEpPUTENIbHbIE NPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKAM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUTATEIb
BHYTPEHHEI0 CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl 3JEKTPUUYECKHX Lene ¢
MOCTICIOBATEIbHBIM W TApaUICIbHBIM COSAMHEHUEM DJIIEMEHTOB, pPa3iinyas YCIOBHBIE 0003HAUYCHUS
3JIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

- TPUBOJAUTH MNpUMEPHl (HAXOAUTh MH(OPMALMIO O TMpPUMEpPax) MPaKTHYECKOIO0 HCIHOIb30BaHUS
¢u3NYecKUX 3HAHUKA B TOBCEIHEBHOW XHM3HM JUIsl OoOecredeHus Oe30MacHOCTH INpH OOpaIleHUuu C
pruOOpaMy U TEXHUYECKUMH YCTPOHCTBAMH, COXpAaHEHHS 370POBbs U COOJIIOICHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpeneE;

- OCYUIECTBJIATh NMOMCK HMH(popManuu ¢puznyeckoro coaepxanus B VHTepHETe, HA OCHOBE MMEIOIIMXCS
3HaHUHM U MyTEM CpaBHEHUS JONOJHHUTENbHBIX MCTOYHHMKOB BBLACIATh MH(POPMALUIO, KOTOPAs SIBISETCS
MIPOTUBOPEYUBOI UITM MOXKET OBITH HEJJOCTOBEPHOM;

- UCMOJb30BATh NPHU BBHIMOJIHEHUM YUEOHBIX 33JaHUN HAayYHO-NOMYJISIPHYIO JIUTEpaTypy (pHU3HUECcKOro
coJiepKaHusl, CIIpaBOYHbIEe MaTepUalbl, pecypchl cetu MHTepHeT, BraaeTh npuéMaMyu KOHCIIEKTUPOBAHUS
TeKCTa, peodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

- CcO3/1aBaTb COOCTBEHHBbIE NMHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHs, 0000mas MHPOpMaLUI0 U3
HECKOJIbKUX  MCTOYHHMKOB, B T.4. NYOJWYHO NPEACTABIATh  pPE3yAbTaTbl MPOEKTHOM WU
HCCIIEA0BATENBCKON AEATENBbHOCTH, TP 3TOM IT'PAMOTHO MCIOJIB30BAaTh U3YYEHHBIN MOHATUMHBIN anmnapar
Kypca (pU3UKHU, COMPOBOXK/IATh BHICTYIICHHE MTPE3EHTAIIUEH;

- TpU BBIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENOBaHUN (DU3MUECKUX MPOLIECCOB paclpenessaTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/1a4aMU, CJIEJUTH 3a BBHIMOJIHEHUEM IIaHa
NEHCTBUI U KOPPEKTUPOBATh €r0, OLIEHUBATh COOCTBEHHBIN BKJIA/ B JESATEIBHOCTH IPYIIIbI, BHICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3pelaTh KOH(PIUKTHL.

9 KJIACC
Ilpeomemmnuie pe3ynomamaul 0ceoenus npozpammel no pusuke K Konuy odyuenus ¢ 9 knacce:
- HCHOJIb30BaTh MOHSTHUS: CHUCTEMa OTCYETa, MaTepHalibHAs TOYKA, TPAEKTOPHUS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JABIXKEHHUA, Aeopmarus (ympyras, IJIacTU4YecKasi), TPEHHE, LEHTPOCTPEMHUTENIbHOE
YCKOpPEHHE, HEBECOMOCTb W TEperpy3kH, ILEHTP TSKECTH, aOCOIIOTHO TBEPAOE TeNO, LEHTP TSHKECTH
TBEPAOIrO Tella, paBHOBECHE, MEXaHWMYECKHE KojeOaHus U BOJHBIL, 3BYK, MHOPA3BYK M YJIbTPa3BYK,
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JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CIIEKTPBI UCITYCKaHHI U TIOTJIONIEHMSI, annb(da-, 6eTa- 1 raMMa-u3Ty4eHus, U30TOIIBL, SAepHas YHEPreTHKA;

- pa3nauuarh sBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJMHEHHOE IBU)KEHUE, PAaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMaJeHWE T, PAaBHOMEPHOE [BUKECHHE 110 OKPYKHOCTH,
B3aUMOJICHCTBHE TeJl, pEaKTUBHOE JBMKEHHE, KOJeOaTeIbHOE ABMKEHHE (3aTyXaOLUe U BbIHY)KJCHHbIC
Kosie0aHUsA), PE30HAHC, BOJIHOBOE [BU)KCHUE, OTPAKEHUE 3BYKa, NPSIMOIMHEHHOE pacIpOCTPAHEHUE,
OTpa)KEHHE U NPEIOMJICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHe Oeoro cBera B
CHEKTP M CJOXKEHHUE CIEKTPajbHBIX IIBETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs PAJUOAKTUBHOCTb,
BO3HUKHOBEHHUE JIMHEHYATOr0 CHEKTPa M3JIy4eHHsI) IO OIUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHNUE;

- Pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpY’KalolleM MUpe (B T.4. (pu3NYEeCcKHe
SIBJICHUS B TIPUPOJIE: MPUIMBBI U OTJIUBBI, IBUKEHUE I1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JBUKEHUE
KMBBIX OPTaHU3MOB, BOCIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPACEHUE, CEHCMHUECKUE BOJIHBI, IlyHaMH,
9X0, 1IBETa TeJ, ONTUYECKHE SBJIEHUS B MPUPOJE, OHOJOTMYECKOe JEHWCTBUE BUAUMOIO,
yIbTPauOJIETOBOTO U PEHTIC€HOBCKOTO M3JIY4YEHUH, €CTeCTBEHHbIN PaJuOaKTUBHBIA ()OH, KOCMUUYECKHE
Jy4d, PaJUOAaKTHUBHOE W3JIyYE€HHE MPHUPOAHBIX MHMHEPAJIOB, NEHCTBUE DPAJMOAKTUBHBIX H3Iy4ye€HUN Ha
OpraHu3M 4YeJOBEKa), IPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3ajjauy B Y4eOHYIO, BBIJICNIATh CYLIECTBEHHbIE
CBOMCTBA (IPU3HAKH) (U3UICCKUX SBICHHIA;

- OIMCHIBATh M3YyYCHHBIC CBOWCTBA TN W (DU3MUYECKHUE SBICHUS, HCIONB3YS (U3NYECKHE BEITUIHHBI
(cpenHsisi 1 MTHOBEHHAs! CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUIKEHUH, YCKOPEHHUE, IepEMELIEHUE, ITyTh,
yIJ0Basi CKOPOCTb, CUJIa TPEHMs, CHJIa YIIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOMHOrO MaJeHUs, BEC
TeNa, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHH4ecKas paboTa U MOIIHOCTb, OTEHIMAIbHAS SHEPIUs Tena,
MIOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, IOTEHUHUAIbHAs HSHEPrUsl CXKATOW NPYKHUHbI, KUHETHYECKas
SHEpIrus, MOJIHAsE MEXaHUUEeCKasi SHEpPIus, ePUO U YacToTa KoJieOaHuH, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb PEJIOMIIEHHSI CPEIbl), IPU ONMCAHUU MPABUILHO TPAKTOBATh
¢u3nYecKUit CMBICT UCHOJIb3YEMBIX BEJTMUMH, 0003HAUCHHS M €AMHUIBI PU3NUYECKUX BEIUYHH, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYHHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYMH;

- XapakTepHU30BaTh CBOICTBa Tel, (U3NYECKUE SIBJICHMSI M IPOILIECCHI, UCIOJIb3Yys 3aKOH COXpPaHEHUS
JHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULMH CHJI, NMPUHLIUI OTHOCUTEIBHOCTU
l'anunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMIIYJIbCa, 3aKOHBl OTPaKEHMsI U IPEIOMIIEHUSI CBETa,
3aKOHBI COXPaHEHUs 3apsA0BOT0 M MacCOBOTO YHCEI MPH SJAEPHBIX PEaKLUsAX, IIPU 3TOM (POopMyIupoBaTh
3aKOH U 3aIlUCBIBATh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

- OOBACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa Tel, B T.4. U B KOHTEKCTE CHUTYallMi MpPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH NMPUYUHHO-CIICJACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 2-3
JIOTHYECKUX IIIaroB C HUCMOJb30BaHHWEM 2-3 M3YYEHHBIX CBOMICTBAa (U3UUECKUX SIBJICHUH, (pru3nyeckux
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemaTh pacu€THble 3aJaud (OMHUpAroIIMecs Ha CUCTeMYy M3 2-3 ypaBHEHHH), UCHOJIb3Yys 3aKOHBI U
dbopMyIbl, cBsi3bIBarolue (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJayd 3alKChIBaTh
KpaTKO€ YCJIOBHUE, BBIABIISATH HEJOCTAIOIIME MM W30BITOUHBIEC JaHHBIE, BHIOMPATH 3aKOHBI U (HOPMYIIBI,
He0OXOIMMBIE JJIsl peUIeHHs], TPOBOAUTH PACUETHl M OLEHUBATh PEATUCTUYHOCTh MOJTYYEHHOTO 3HAUECHHUS
(bu3n4ecKoil BETMUNHBL;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOLIM (PU3HMUECKUX METOJIOB, UCHOJb3Ys
ONMCAaHUE HMCCIEAOBAHUSA, BBIIEIATH MIPOBEPSEMOE IMIPEAIIOIOKEHUE, OLIEHNBATh IPAaBUIBHOCTh MOPSAIKa
MIPOBEJICHUS MCCIIEOBAHUS, TPOBOAUTD BBIBOJIbI, HHTEPIPETUPOBATEH PE3YIbTaThl HAOIIOICHHUM U OTIBITOB;
- MPOBOJUTH OMBITHl MO HAOMIONEHUIO (PU3MUECKUX SBICHUN MM (PU3MYECKHX CBOWCTB Ten (M3ydeHHe
BTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh Mepuo/ia KojlebaHui Ipy>KMHHOTO
MasiTHUKa OT MAacchl Tpy3a U >KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJieOaHui,
IPSIMOJIMHEIHOE PpaclpOCTPaHEHUE CBETa, pa3jioKeHUE OeNoro cBera B CIEKTP, M3Y4YEHUE CBOMCTB
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M300pakeHUs B INTIOCKOM 3€pKaJie U CBOMCTB M300paKeHUS TIPeIMETa B cCOOMparoleil JInH3e, HaOJItoICHHE
CIUTIOIIHBIX M JINHEHUYATHIX CIIEKTPOB U3ITyYCHHUS): CAMOCTOSATEIIEHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa 000pyI0BaHMsl, OMUCHIBATH XOJ OIBITA U €r0 Pe3yNbTaThl, GOPMYIHPOBATH BHIBOIbL;

- IPOBOJIUTH TMPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIpeNeNsisi cpeiHee 3HaUCHHE U3MEPSIeMOi
BeJMM4YUHBI ((DOKYCHOE pacCTOsHHE COOMparomel JIMH3bI), 0OOCHOBBIBATH BHIOOp CIOCO0a W3MEpEHUS
(M3MepHUTETHLHOTO MIPUOOPA);

- IPOBOJAUTDH HCCIIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH C UCIOJIB30BAaHUEM IPSMBIX U3MEpPEHUI
(3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HayallbHOW CKOPOCTH, MEepHoa
KoJe0aHUi MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KeHHUs CBETa OT YIJia
NaJICHUS ¥ yIia MPeJOMJICHHS OT yIJia MaIeHus): MJIAHUPOBATh HCCIEI0BAHNE, CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTAThI MMOJYYEHHOIN 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TAOIUIl U
rpaduKOB, IPOBOIUTH BBHIBOJIBI IO PE3YJIbTAaTaM HCCIICAOBAHMS;

- MPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKHX BEIMYUH (CPEAHsIsl CKOPOCTh M YCKOpPEHHE Tejia MpHU
PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MaACHUs, KECTKOCTh NPYKUHBI, KOIPPHUIHEHT
TPEHHUSI CKOJLXKCHHS, MeXaHudeckas paboTa MW MOLIHOCTh, YacTOTa U MEpHoj] KoJeOaHHit
MaTEMaTHYECKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CUia cOOMparoliei JUH3bI, paJlOaKTUBHBIN
(GoH): TUTAHUPOBATh M3MEPEHHUsI, COOMPATh IKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHSATH M3MEPEHUS,
cleysl MPenoKEeHHOM WMHCTPYKLUWHU, BBIYUCIATH 3HAYEHUE BEJIUYMHBI U AHAIU3UPOBATh IMOIYYEHHbIE
pe3yabTaThl 'c YIETOM 3a/IaHHON MTOTPEITHOCTH U3MEPECHHUI;

- cOOMI0IaTh MpaBUiia TEXHUKU O€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

- pa3nU4aTh OCHOBHBIC MPU3HAKK M3YYECHHBIX (DPU3MUYECKHX MOJEJCH: MaTepHajbHas TOYKa, aOCOJIOTHO
TBEPAOE TEJO, TOYCUHBIN UCTOYHHUK CBETA, JIy4, TOHKas JMH3a, TUIAHETapHas MOJENb aToMa, HyKJIOHHAS
MOJI€Tb aTOMHOTO $]1pa;

- XapakTepu30BaTh MPHUHIMIBI JCUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
WCIOJIb30BAaHUEM HUX OMNHMCAHMS (B T.4.. CHUAOMETp, AATYUKU IOJIOKEHHUS, PACCTOSHUS M YCKOPEHUS,
pakeTa, 3X0JI0T, OUYKH, [IEPUCKOII, (hoToanmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnonbp3ysi 3HaHUS O CBOWCTBAaX (U3NYECKUX SIBICHUH U HEoOXOoAuMble (U3HUECKue
3aKOHOMEPHOCTH;

- UCMOJb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB M TEXHOJOTHMUECKUX MPOLECCOB MPU PEIIEHUH Y4eOHO-TPaKTHUUECKUX 3a/ad, ONTHYECKHe
CXEMBI JIJIs1 TOCTPOEHUSI N300pakeHNUH B IJIOCKOM 3€pKajie U coOuparoien J1H3E;

- TMPUBOJAUTH TNpPUMEpPHl (HAXOMUTh HH(POPMALMIO O TMpUMEpPax) MPAKTHUYECKOTO HCIOIb30BAHUS
(¢u3NyecKUx 3HAHUN B TOBCEJHEBHOW JKM3HM Il oOecriedeHus Oe30MacHOCTH MpH OOpallleHUuu C
npubopamMM U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUs 3/J0POBbS U COOJIIOACHUS HOPM IKOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEH CPELE;

- OCYILECTBJIATh MOUCK MH(popMaiuu B VHTepHETe, caMOCTOATENbHO (HOPMYIHPYsI MOUCKOBBIA 3ampoc,
HaXOJUTh MYTH ONpeAeNIeHUs T0CTOBEPHOCTU MOIYyYeHHONH MH(GOpPMallMd Ha OCHOBE MMEIOIINXCS 3HAaHUM
U JIOTIOJIHUTENBHBIX HCTOYHUKOB;

- HCIIOJIb30BaTh INPH BBINOJIHEHWN Y4YEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JHUTEpaTypy, CIpPaBOYHbIE
MaTepuanbl, pecypcel ceTu MHTepHeT, BiaaeTh NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOdpa3oBaHUs
nH(pOpMaIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpPMAIMU M3 HECKOJIBKUX
HMCTOYHUKOB, MYOJIMYHO MPEACTaBIATh PE3YIbTAaThl MPOEKTHOW WM HMCCIEI0BATENbCKONW NESTEIbHOCTH,
MPU 3TOM TPaMOTHO HCIOJIb30BaTh M3YYCHHBIH MOHSATHUIHBIA ammapar M3y4aemoro pasiena (U3UKH |
COTIPOBOXAATh BBICTYIUICHHE MPE3EeHTAIMeN ¢ yuéToM 0COOEHHOCTEN ayTUTOPUHN 00YJarOIINXCS.
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TEMATHYECKOE INTAHUPOBAHHUE.

7 KUIIACC

HaumenoBanue pa3jiesion
U TeM NPOrpamMMbl

KoanuecTBo yacoB

DyekTpoHHbIE (IUPPOBLIE)

Bcero

KonTpoJsb.
padoThI

MMpaxTHy.

padoThI

o0pa3oBaTeJibHbIE pecypchl

Paszpnen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAKOIIEr0 MHPa

buonoreka [JOK
11 (Dusuxa - nayka o mpupoae 2 0 0 https://m.edso0.ru/7f416194
buonoreka [JOK
12 (Dusmieckue Benu i 2 0 0 https:/m.eds00.ru/7f416194
N buonuoreka [JOK
13 Ecrectsennonaysmbiii MeTOA 2 0 1 https://m.edsoo.ru/7f416194
[MO3HAHUS
Hroro no pasaeny 6
Paznen 2. [lepBonayanbHble CBeIeHUS 0 CTPOEHUH BellleCTBa
buonuoreka [JOK
21 (Crpocnue pemectsa ! 0 ! https://m.edso0.ru/7f416194
29 JIBM>KEHUE 1 B3aUMOICHCTBHUE 2 0 1 buomuoteka 1IOK
' YACTHI] BEILECTBA https://m.edsoo.ru/7f416194
buomuoteka LIOK
2.3 (ATperaTHbIE COCTOAHM 2 . . https://m.edso0.ru/7f416194
BEILIECTBA
HUroro mo pazneny 5
Pasznen 3. /IBH:KeHHEe H B3auMoaelicTBHE Tel
bubmoreka 1IOK
31 Mexanmieckoe JBivkeHHe 3 0 ! https://m.edso0.ru/7f416194
buomunorexa LIOK
4 1
32 |Muepuus, Macca, IIOTHOCTS 0 https://m.eds00.ru/7f416194
3.3  |Cuna. Buasl cun 14 1 2 bubnuroreka [IOK
https://m.edso00.ru/7f416194
Hroro 1o pasaeny 21
Paznen 4. laBiieHne TBEPABIX TeJl, (KMIKOCTEH U ra3oB
a1 Hasnenue. [lepenaua 3 0 1 bubaunorexa IIOK
' JIABJICHUS TBEPABIMU https://m.edsoo.ru/7f416194
TEJIaMH, JKUIKOCTIMH K
razaMu
bubnoreka [JOK
4.2 Jlapenne KuKocTH ° 0 0 https://m.edso00.ru/7f416194
bubnuoreka [JOK
6 0 1
43  |AtMocdepHoe IaBaeHre https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JleficTBIE KUIKOCTH U Ta3a HA |- 1 3
MOrpykK€HHOE B HUX TEJI0

bubanorexa IIOK

44 https://m.edsoo0.ru/7f416194

Hroro 1o pazaeny 21

Pasnes 5. Pabota n MOIIHOCTH. JHEpPrust

buonroreka [JOK
1
51 Pabora u mompmocTs K 0 https://m.edsoo.ru/7f416194
buonoreka [JOK
52 [pocrrie vexarmsm! > 0 1 https://m.edsoo.ru/7f416194
buonroreka [JOK
53 Mexammieckas sueprus ¢ 1 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB (68 4 15
10 ITPOT'PAMME
8 KJIACC
KonnuecTBo yacos JJIeKTPOHHBIE (IM(pPOBbIE)
N HauMeHOBaHUe Pa3/iesioB U 00pa3oBaTeJIbHBIE PeCypChl
? 'reM mporpamMmsl Beero Kontpous. [Ipakruy.
n/n padoThI padoThI
Paznen 1. TensoBbie ABJIEHHS
N bubmmoreka 1IOK
7 0 0
11 gg}i‘;gff: 11 CBOHCTBA https://m.edsoo.ru/7f4181ce
buoanorexa LIOK
21 1 5
12 [Tennosre nporeccr: https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3gen 2. DnekTpuueckue ¥ MAarHUTHBIE SIBJIEHHUS
21 DIIEKTPUICCKUE 3apsIIbI. 7 0 1 bubnmroreka [IOK
" [BapspkeHHbIe Tena u ux https://m.edsoo.ru/7f4181ce
B3aNMMOJICHCTBHE
N . bubnroteka [IOK
2 1 7
22 TH(;CTO’IHHHH PJICKTpHHICCKHH 0 https://m.edsoo.ru/7f4181ce
bubnoreka [JOK
1 1
2.3 MarauTHLIC ABICHNS 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 Dnextpomariuthas winyKus | 4 0 0 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB | 68 3 145
1O ITPOT'PAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KoanuecTBO yacos JuiekTpoHHbIE (IU(POBDLIE)
No HaunmeHoBaHue pa3iesnoB u o0pa3oBaTeJibHbIE PecypChl
’ | Tem mporpammbl Beero KonTpoJs. [[IpakTuy.
n/n padoThI padoThI
Paznen 1. Mexanndyeckne sABJIeHHS
11 MexaHn4ecKoe IBHKCHUE U 10 0 1 buomunoreka 1IOK
' CIIOCOGBI €r0 ONMMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6noreka [JOK
12 | Bsamwoneiictsue Ten 20 1 3 htps://m.edsoo.ru/7f41ada6
buonuoreka [JOK
1
13 3axompt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3znen 2. Mexannvyeckue KoJie0aHUSI H BOJTHbBI
buonuoreka [JOK
7 0 3
21 Mexanuecine koneoarms https://m.edsoo.ru/7f41a4a6
buonuoreka [JOK
8 1 3
22 MexaHmecKue BOMHBI. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15

Paznen 3. BJICKTpOMaFHI/ITHOC MoJI€ U 3JICKTPOMArHUTHBIC BOJTHBI

31 DNEeKTPOMArHUTHOE TOJIE U 6 0 2 bubnrorexa [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pazgen 4. CBeToBbBIE SIBJIEHHUS
buomunorexa LIOK
2
4.1 3:?;;]’1 PacHpoCTparicius 6 0 https://m.edsoo.ru/7f41a4a6
buomunorexa 1IOK
4.2 3;4;1{632;2 orHeciue 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Pa3nokeHue 6e0ro cBeraB | 3 0 2 brbmiorexa [IOK
CTIeKTp https://m.edsoo.ru/7f41a4a6
HWroro mo pazaeny 15
Pa3gen 5. KBanToBbIe siBJIeHUSA
bu6nuoreka [JOK
4 0 1
>1 I(icezcﬁfhﬁ\f fotIIotenHe https://m.edsoo.ru/7f41a4a6
but6nuoreka [JOK
1
52 CTpoenne aToMHOro A1pa 6 0 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuuu 7 1 1 bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

17

Pa3nen 6. IloBTOpUTEILHO-00001IAI0NINH MOAYJIb

6.1 [ToBTOpEeHmE 1 0000IIIEHTE 0 bubmmoTeka IIOK
' coziepKaHus Kypca (pU3HKH https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Hroro no pazgeny
OBIIEE KOJIMYECTBO YACOB (102 3 27

I10 TTIPOT'PAMME
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