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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CpeaHEro o01ero oopa3zoBanus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUH K
pe3yJibTaTaM OCBOSHHUS OCHOBHOHM 0Opa3oBaTellbHON mporpammel, npeacraBieHHbx B PI'OC COO, a Takxke ¢ yu€roM denepanbHOi padoueit
MpOrpaMMbl BOCTIMTaHUS W KOHUEMIUHU NpernoaaBaHus ydyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
®denepanuu, pearu3yoIX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBL.

Copnepxanue mporpaMmel o (hU3MKe HApaBlIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOUN KapTUHBI Mupa oOydatomuxcs 10—11 kmaccos
npu oO0yuyeHWH ux (U3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO mojaxoaa. [IporpamMma mo Qu3uWKe COOTBETCTBYET
tpeboBanusiM GI'OC COO Kk miuaHUPYyEeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METAanpeAMETHBIM pe3ysibTaTaM OOYy4YeHHMs, a TaKKe YYUTHIBAET
HEO0OXOUMOCTh pealn3alMi MEXIPEIMETHBIX CBA3eH (U3MKH C €CTeCTBEHHO-HAYYHBIMU Yy4eOHBIMU MpeaMeTamMu. B Hell ompegenstorcs
OCHOBHBIC IIeNIM HM3ydeHUs (DU3UKM HAa YPOBHE CpPETHETO OOIero oOpa3oBaHWs, IUIAHUPYEMbIC PE3YJIbTaThl OCBOCHUSA Kypca (GHU3UKu:
JUYHOCTHBIC, METAINIPEIMETHEIC, TpeIMeTHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® I[JTaHUpPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca GU3UKHN Ha 6230BOM YpOBHE, B TOM YHCIIE MPEAMETHBIE Pe3yIbTaThl IO TOJaM O0yUYCHHS;

e cojepkaHue yueOHoro mpeamMera «Pusnka» mo rogam o0ydeHusl.

du3nka Kak HayKa 0 HanOojee OOIMMX 3aKOHAX MPUPOJIBI, BEICTYIAs B KaUeCTBE y4eOHOIrO MPEAMETa B IIKOJIC, BHOCUT CYIIICCTBCHHBIN
BKJIaJ] B CHCTEeMYy 3HaHUH 00 okpyxaromeM mupe. IIkonbHBII Kypc (U3HKH — CHCTEMOOOPa3yIOIMIUN ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, TTOCKOJBKY (hM3MUECKUE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBIICHUH, N3yUyaeMbIX XUMUEH, Ouonorueii, pusndeckoit reorpadueis
1 acTpoHOMHEH. Vcronp30BaHNE U aKTHBHOE MPUMEHEHHE (PU3NYCCKUX 3HAHUH OIpeIesseT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOIOTHIMA
B cepe SHEePTreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, ITOJIYICHHS HOBBIX MaTEPHUAJIOB C 3a/IaHHBIMH CBOMCTBAMH W JIpyrux. M3ydenue pusuku
BHOCHUT OCHOBHOH BKJIaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydarmuxcs, B (OpMUPOBAHHWE YMEHUN MNPUMEHSThH
HAYYHBI METO/1 MO3HAHUS MPHU BHIMOJHEHUH UMHU YUEOHBIX HCCIEeIOBAHUM.

B ocHOBY Kypca ¢u3uKH sl YPOBHSI CPEAHETO 00IIero o0pa3oBaHus MOJIOKEH PsIT UJeH, KOTOPBIE MOYXHO pacCMAaTPUBATh KaK TIPHHITUTIBI
€r0 MOCTPOCHHUSI.

Hoes yenocmuocmu. B cCOOTBETCTBUU € HEH KypC SIBISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX pa3/ieloB (PU3UKH,
BKJIFOUAET KaK BOMPOCHI KIIACCUYECKON, TaK M COBPEMEHHON (DHU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepuall Kypca GU3UKA O0BeAMHEH BOKpYT (u3MYecKux Teopuil. Bemymmm B Kypce
SBJIIeTCS (POPMHUPOBAHHE TTPEJICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U TIOJIE.

Hoes cymanumapuzayuu. EE€ peanuszaius mpeanoyiaraeT MUCIoIb30BaHHE TYMAaHUTAPHOTO MOTEHIHaIa (GU3MUECKON HAYKH, OCMBICIICHUE
CBSI3M pa3BUTHUs (DU3HMKU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMU MTPOOIeMaMHu.
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Hoesa npuxnaownoti nanpasiennocmu. Kypc Gu3MKu npeanonaraeT 3HaKOMCTBO C IIMUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTHUECKHX
MIPUJIOKEHUH U3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonocusayuu peasn3yercss IMOCPEACTBOM BBEACHHUS 3JEMEHTOB COJCPXKAHUSA, TOCBIIIEHHBIX HKOJOTUYECKUM IpodieMam
COBPCMCHHOCTH, KOTOPLIC CBA3AaHbI C PA3BUTHECM TCXHUKH U TGXHOHOFHﬁ, a TaKXKeE 06Cy)K,HeHI/ISI HpOGJIGM PpaluoOHaJIbHOI'O MPUPOAOII0JIb30BAHUA
1 DKOJIOTUYECKOM 0€30acHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (DU3MKU Ha YpOBHE cpelHero oliiero oOpa3oBaHUs sBIsIOTCS (Guznueckue teopuu (popmupoBaHue
MPEJICTABICHUA O CTPYKType WOCTPOCHHUS (PHU3UYECKOW TEOopuHu, poiu (yHJIAMEHTAIbHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O IPUPOJE, TPAHUIAX IPUMEHUMOCTH TEOPUM, JJIsl ONIMCAHUsl ECTECTBEHHO-HAYUYHBIX SIBJIEHUN U MPOLIECCOB).

CucTreMHO-ESTEIbHOCTHBIA TMMOAX0A B Kypce (HU3MKH peamu3yeTcsl MpekIe BCEero 3a CYET OpraHu3aliy HKCIEePUMEHTaIbHOU
nesTenbHOCTH oOywarommxcs. J[ns 6a3oBoro ypoBHS Kypca (U3MKH — STO HCIOJNb30BAaHHE CHUCTEMBI (DPOHTANBHBIX KpPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B IMporpamme 1o Gu3uKe 00beIUHEHB! B OOMINN CIIUCOK YYCHHMUYECKHX MPAKTHYECKUX padoT.
Boienenue B yKka3aHHOM IIepedyHe JIabOpaTOpHBIX paboT, MPOBOAMMBIX JJIsi KOHTPOJISI M OLEHKH, OCYLIECTBISIETCS Y4YaCTHUKaMH
00pa30BaTeNBHOrO MPOLIEcca UCXO U3 OCOOEHHOCTEH IITaHWPOBAHUS U OCHalleHUsl kabuHeta ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBla/ieHNE
00y4aroIUMUCs YMEHUSIMU MPOBOAUTh KOCBEHHBIE M3MEpPEHUSs], HCCIEA0BAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEMIOKEHHBIX THIIOTES.

Bomnrsoe BHMMaHME YACTACTCA pCHICHUTO pvaéTHBIX 1 KAQUCCTBCHHBIX 3aJa4y. HpI/I OTOM JIA paC‘IéTHBIX 3aa4 MPpUOPUTETOM SBJIIAIOTCA
3a/1aud C SIBHO 3aJIaHHOW (DPU3WYECKON MOJIETbI0, TTO3BOJISIONINE MTPUMEHSATh W3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasiesa
Kypca, Tak ¥ UHTETPUPYS 3HAHUA U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SIBJISIOTCS 3a/1aHUs Ha OObSICHEHUE MMPOTEKAHUS
(bu3NUeCKUX SBICHUH M TIPOLIECCOB B OKpYXKAIOIIeH KU3HU, TpeOyromme BbIOOpa (QHU3MYECKOW MOJenu IS CUTyallud MPaKkTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusiMu @I'OC COO k MaTepuanbHO-TEXHHUYECKOMY 00€CTIeUeHHI0 yueOHOTO TIpoliecca 0a30BbIi ypOBEHb Kypca
¢bu3MKM Ha YpOBHE CpelHero oOIiero o0pa3oBaHUs JODKEH H3ydaThCs B YCIOBUAX MPEAMETHOTO KaOMHeTa (M3MKKW WIH B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKIa. B kaOuHeTe (QU3MKH TOMKHO OBITH HEOOXOAMMOE J1abOopaTOpHOE
00opy10BaHuUE /1JIsl BBIMOJIHEHHSI YKa3aHHBIX B ITpOrpaMMe 1o (pU3MKe yUeHUUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pY/I0BaHHE.

JleMOHCTpaloHHOE 000pyJ0oBaHHE (QOPMHUPYETCS] B COOTBETCTBUU C MPHUHIMUIIOM MHUHUMAIbHOW JOCTaTOYHOCTH U 0OECIeyrBaeT
MMOCTAHOBKY TEPEUYHUCIECHHBIX B MporpaMMe Mo (HU3MKe KIIOUEBBIX JAEMOHCTPALUNA IJIS WCCIEIOBAHHS HM3y4aeMbIX SBICHMM U TPOIECCOB,
AMIUPHUUYECKUX U (PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopaTopHoe o0OOpyJOBaHUE JJIs YYEHHUYECKHX TMPAKTUYECKHX pPaboT ¢opMHupyeTcss B BUIAE TEMATHYECKUX KOMIUIEKTOB H
oOecrnieunBaeTcs B pacuére OJHOr0 KOMILJIEKTa Ha JIByX oOydarommxcs. TemMaTrndeckue KOMIUIEKTHI JJaOOpaTOpHOro 00OpyAOBaHUS JOJKHBI
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OBITh IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUH aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BHJIe TU(PPOBBIX JTA0OPATOPHIA.
OCHOBHBIMU LETSIMH U3Y4EHUS! PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dbopmMHupoBaHHE HHTEpECa M CTPEMIICHUS OOyYaroIuXcs K HAyYHOMY H3yUYCHHIO MPHUPOJBI, PAa3BUTHUE WX HHTEIUIEKTYaJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH;

Pa3sBUTHC HpeI[CTaBJICHI/Iﬁ O HAYYHOM MCTOAC MMO3HAHUA U CI)OpMI/IpOBaHI/Ie HCCIICA0BATCIILCKOI'0O OTHOMICHUSA K OKPYKAarOIIHUM SABJICHUSAM

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa U3yUCHUsI OCHOB CTPOCHUS MAaTePHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dhopMHUpOBaHHE YMEHHI OOBSCHATH SBJICHHS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUM M HAyYHBIX JOKA3aTEIbCTB;

bopMupoBaHUE MPEICTABICHHIA O POJIH (PU3HUKHU JJIsl PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JIOCTIKEHHME ITUX Ieleld 00eCreunBaeTCs pEIICHUEM CISAYIOIUX 3ajad B IMPOLECCe M3Y4YeHHs Kypca (PU3MKU Ha YPOBHE CpPEIHETrO
o01ero oopa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIFOYAs MEXaHUKY, MOJECKYJISIPHYIO
(U3HKY, DJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI acTpO(DH3UKH;

(dbopMHUPOBaHHE YMCHHH MPUMEHSITh TCOPCTHUSCKUE 3HAHUS IS OOBSICHEHUS (DU3MUSCKUX SBICHHA B MPUPOJC W ULl TPUHSATHUS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB pEIIECHHUs PA3IMYHBIX 3371a4 C SBHO 33JJaHHON (PU3NUECKON MOJIEIBIO, 3a1a4, TI0Ipa3yMEBAIOIINX CaMOCTOSTEIIbHOE
co3nanue (U3NIECKON MOJIEH, aICKBAaTHOM YCIIOBUAM 3a/a4u;

MOHUMaHue (U3MYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJOTUYECKUX IPOIECCOB, UX BIMSHUS HA
OKPYKAaIOIIYIO Cpeny;

OBJIaJICHHE METOJaMU CaMOCTOSITENIbHOTO TUTAHUPOBAHUSI M TPOBEACHHUS (DU3MUECKUX JKCIEPUMEHTOB, aHalN3a U HHTEPIpeTaluu
nH(popMaIuu, onpeIeJIeHUsI JOCTOBEPHOCTH MOTYUYEHHOTO PE3ybTaTa;

CO3JIaHUE YCIIOBUH ISl pa3BUTHSL YMEHUM IPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUYECKOU AEATEIBHOCTH.

Ha u3yuenue ¢uzuxu (6a30Bblii ypoBEHb) Ha ypOBHE CpeaHero odmiero oopasoanust oTBoauTcs 136 yacos: B 10 kitacce — 68 yacos (2
yaca B Hezien0), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipemiaraemslii B mporpamMMe 1o (pu3uKe nepeyeHb JJabOpaTOPHBIX U MPAKTUUECKUX PAOOT SABISETCS PEKOMEHJOBAHHBIM, YUUTEINb JENIaeT
BBIOOD MpOBeIeHNUs Ta00PAaTOPHBIX PAOOT U OMBITOB € YUETOM MHIAMBUAYATbHBIX 0COOEHHOCTEN 00yUYaroOIUXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJTACC
Paznea 1. ®du3uka 1 MeTOAbI HAYYHOI'O IO3HAHUS
®dusuka — Hayka o npupoze. Hayunble MeTOoAbl NO3HAHMS OKpY»Xaroulero Mupa. Poiib 3kcnepuMeHTa M T€Opuu B MpOLEcce MO3HAHMS
IPUPOJBI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue (u3nyeckux sBIeHUN U mpoueccoB. Hayunble runore3pl. @usnueckue 3aKOHbI U TEOpHH. ['paHMIIBI NPUMEHUMOCTH
¢u3nveckux 3aKoHOB. [IpMHIIUT COOTBETCTBUS.
Ponb 1 MecTo (pu3uKu B pOPpMUPOBAHUN COBPEMEHHOM HAyUHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JIHOJEH.
Jlemoncmpayuu
Amnainorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.
Paznea 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe aBrxkeHrE. OTHOCUTEIBHOCTh MEXAaHUUYECKOT0 IBMKeHUsA. Cuctema orcuéra. Tpaekropus.
[lepemerienune, cKOpocTh (CpeAHss CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepUabHOW TOUKH, UX MPOEKIUH HAa OCU CUCTEMBbI
koopauHaT. CiojkeHue NepeMeIieHni U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHEIHOE IBHXKeHue. I'paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHS, NMYTH H
NepeMeIIeHUs] MaTepUaIbHON TOYKU OT BPEMEHH.
CBoboaHoe najeHue. Y ckopeHrue cBOOOHOTO MaeHUS.
KpuBonunelinoe nBuxeHue. J[BUKEHNE MaTEPUAIIBHON TOYKHU 10 OKPYKHOCTH € IMTOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTIIOBask CKOPOCTD,
nuHeiHas ckopocth. [lepruoa n yactorta obparienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: CTUAOMETP, IBUKEHHE CHAPSIIOB, LIEHbIE U pEMEHHBIE TIEpEayu.
Jlemoncmpayuu
Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JBH)KEHUS.
[Ipeo6pa3oBanue ABMKEHHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tagenuie Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.
Habmtonenue nBrxeHus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.
W3mepenue yckopeHust CBOOOIHOTO MaJIeHHUS.
Hanpasnenue ckopocTH NMpu IBUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIAY IyTAMM, NPONACHHBIMM TEJIOM 3a IIOCIEIOBATEIbHBIE PaBHBIE IPOMEXYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIB)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKUJKOCTH.

N3yudenue nBuKeHuUs Teaa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocuTenbHOCTH ['anmunes. IlepBeiii 3akoH HeroToHa. IHepLnanpHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepriozunmu cwi. Bropoit 3akoH HeroTona mns martepuanbHoOd TOuku. Tperwit 3akoH HeroToHa mist
MaTEepUaIbHBIX TOYEK.

3aKoH BceMupHOro Tarorenus. Cuna tsxectd. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (1mokosi, ckoibxeHus, kauyeHusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpEeHHUS! CKOJIbKEHUS M CUJIA TPEHUS MOKOSL.
Koadduuuent tpenuns. Cuiia conpoTUBIEHUS IPU JIBHXKEHUH Tea B )KUJKOCTH HIIU rase.

[TocTynarenbHO€E U BpallaTeIbHOE JBUXKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMEHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cuibl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHNE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYOIINX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Jie(OopMaluu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOIbEME U MTAJCHUH.

CpaBHeHHE CUJT TPEHUS TTOKOSI, KAUE€HUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yuenne nuxenus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIIMX B IIPYKHHE U PE3MHOBOM 00pa3slie, OT X AepopMaliiu.
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HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmmnynbc MatepuanbHOM TOUKH (T€Na), CUCTEMBbl MaTEPUAIbHBIX TOYEK. IMMYJIbC CHIIBI U U3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHMUE.

Pabota cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUU KHHETHYECKON YHEPTHH.

[TorennmansHas »Heprus. [loTeHIManbHas SHEPrus ymnpyro aeGoOpMHpPOBAHHOW MpYXUHBL [loTeHIManbHAs SHEPTHUS Teia BOIU3U
MIOBEPXHOCTU 3eMJIN.

[ToTeHunanpHble U HETIOTEHIMATBHBIE CHIIBL. CBSA3b PAa0OTH HEMOTEHIUAIBHBIX CUJI C U3BMEHEHHEM MEXaHUUYECKOI YHEPrUH CUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKue yCTpOMCTBa U MIPAKTUYECKOE TPUMEHEHUE: BOJOMET, KOTIED, IPYKUHHBIN MUCTOJIET, IBH)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon nmoTeHLIMAIbHON YHEPTUH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydenne abCOMIOTHO HEYNPYTOTO Yaapa ¢ MOMOIIBIO IBYX OJHMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI ¢ U3MEHEHUEM MEXaHWYEeCKOM SHEPTUU Tella Ha MPUMEpPE PaCcTsHKEHUsT PE3UHOBOTO KIyTa.

Paznea 3. Mosekyasipuast puznka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OcCHOBHBIE TOJOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKONH TEOpUH M WX OMbITHOe oOocHOBaHue. bpoyHoBckoe nBmxkeHue. uddysus.
XapakTep JABMKEHHUS M B3aMMOJICHCTBHS YacTUIl BeliecTBa. MoOAENU CTPOEHHUS Ta3oB, KXUAKOCTEW W TBEPIBIX Te€T U OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX Mojeleil. Macca u pa3mepsl MoJiekyil. KonmnuecTBo BemectBa. [locTossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ nuzmepenue. lllkana remneparyp Llenscns.

Monens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKON TeopHuu UAeanbHOro raza. AOGCONIOTHAS TeMIeparypa Kak
Mepa CpelHEeM KWHETUYECKOM HSHEpPruM TEeIUIOBOro ABMXKEHUs vacTul raza. Illkama temmneparyp KenbBunHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlampToHa. M3omporecchl B HIAeaTbHOM Ta3e C TMOCTOSHHBIM KOJHMYECTBOM BemiecTBa. | paduueckoe
Mpe/ICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, u3o00apa.



TexHnuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEUIECTBa, (DOTOrpaduu MOJIEKYJI OPraHUYECKUX COSTMHECHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita llTepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS.

Mopenb, HIUTIOCTPUPYIOILAs IPUPOJTY NABJICHHS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, UJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACABHOTO raza, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OrmpezenieHne Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE MU3MEPEHHI 00bEMa KOMHATHI, IAaBJICHUS M TEMIIEPATyphl BO3/IyXa B HEH.
HccnenoBanue 3aBUCMMOCTH MEXK]Ty TTapaMeTpaMH COCTOSTHUSL pa3peKeHHOTro rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucremMa. BHyTpeHHsIs SHEprusi TEPMOJIUHAMUYECKON CUCTEMBI U CIOCOObI €€ n3MeHeHus. KomuuecTBo TemnoThsl u

pa60Ta. BHYTpeHHFIFI OHECPTrHd OAHOATOMHOI'O MJACAJIBHOI'0 ra3a. BI/II[I)I TCILIoNCpCaaqyn: TCIIONPOBOAHOCTb, KOHBCKIUA, U3TTYYCHUC. yI[eJII)HaH
TEMI0EMKOCTh BEILIECTBA. KonmuecTBo TEmIOTH IIpu TeIuIonepeaayc.

[Tonsitue 00 ammabaTtHOM Tporiecce. [lepBriif 3akoH TepMoauHaMuku. [I[puMeHeHre mepBOro 3aKoHa TEPMOJMHAMHUKUA K M30MPOIECCaM.

I'paduueckas uHTEpIIpeTays paboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMoCTh MPOLECCOB B IPUPOJE.
TennoBele Mamumubl. [lpuHnUOB AelcTBUS TemIOBBIX MamMH. lIpeoOpazoBaHus SHeEpruM B TEIUIOBBIX MaminHax. KoadduiueHt

MOJIE3HOTO ACHCTBUs TerioBoi MamuHbl. [{ukn KapHo u ero ko3¢ GUIMeHT 1MoiIe3H0ro ASHCTBUA. DKOJIOTHUYECKUE TTPOOIEMBbI TEMI0IHEPTETHKHY.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENh BHYTPEHHETO CropaHusi, ObITOBOM XOMOIMIBHUK, KOHIUIIHOHED.
Jlemoncmpayuu
N3menenne BHYTpEHHEW JHEPrUU Teja TMPHU COBEPIICHUH pPaOOTHI: BBUIET MPOOKU W3 OYTHUIKK IOJ JIEHCTBUEM C)KATOro BO3IyXa,

HarpeBaHue >3Qupa B JaTyHHOU TpyOKe MyTEM TpeHHUs (BUIEOJEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHEpruH (TeMIiepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3Mepenne yienbHOM TEMI0EMKOCTH.
Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazosvie nepexoont

[TapooOpazoBanne u KoHaeHcanus. Mcnapenue M kumneHue. AOCONIOTHAS M OTHOCHUTENIbHAS BIAXKHOCTh BO3Ayxa. HachlmieHHBINH map.
VY aenpHas TeioTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Tteno. Kpucrammyeckue u amopdHble Tena. AHH30TPONHS CBOHCTB KpucTamuioB. JKuakue Kpuctamisl. COBpeMEHHBIC
Mmarepuaiisl. [LnaBieHne u KpucTaum3anus. Y qeibHas TeruioTa miasieHus. Cyoaumanus.
YpaBHEHHE TEIJIOBOTO OanaHca.

TexHUYecKue yCTPOMCTBA U MPAKTUICCKOE TIPUMEHECHUE: TUTPOMETP M TICUXPOMETP, KATOPUMETP, TEXHOJIOTHH TIOJTy4EHUSI COBPEMECHHBIX
MaTepuasoB, B TOM YKMCJIC HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX MTAPOB.
Kurnenne npu MOHMKEHHOM JIaBJICHHH.
CriocoObl U3MEPEHHS BIAKHOCTH.
HalGmronenue HarpeBaHus U TUTABJICHHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanus KPUCTAJIOB.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne OTHOCHTETHLHON BIQKHOCTH BO3TyXa.
Pazpnen 4. DuekrpoanHaMuka
Tema 1. dnexkmpocmamuxa

OnexTpu3anus Tesl. DJIEKTpUYecKuil 3apsia. JBa BUAa 3IEKTpUUECKUX 3apsAaoB. [IpOBOIHUKH, TUAIEKTPUKUA U MOIYNPOBOJHUKU. 3aKOH
COXPAHEHUS DIIEKTPUYECKOTO 3apsAa.

Bsaumonericteue 3apsinoB. 3akoH Kynona. TodeuHbll 2ieKTpUUecKUd 3apsf. DieKTpudeckoe mnosie. Hanpsyk€HHOCTh AJIEKTPUYECKOTO
nostst. [IpuHIMI Cynepno3suiuy MEKTPUYECKUX MoJeH. JINHUY HaPsy)KEHHOCTU HJIEKTPUYECKOTO TOJIS.

Pabora cun anexkrpocrarnyeckoro nojs. [lorennunan. Paznocts norennuanos. [IpoBOAHUKY U TUAIEKTPUKU B 3JIEKTPOCTATUYECKOM I10JIE.
JlnsnekTpudeckass IPOHULIAEMOCTb.

OnexrpoéMmkocTs. KoHneHcaTop. DineKTpoEMKOCTh IUNIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHIEHCaTopa.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: DIJIEKTPOCKOI, JJIEKTPOMETP, DJIEKTPOCTATHYECKas 3alllUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu



YCTpolcTBO M IPUHIUIT JEHCTBUSA SIIEKTPOMETpA.

B3aumoselicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh IEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIAAW IUIACTUH, PACCTOSIHUS MEXIYy HUMH M JAMAJIEKTPUUYECKOM
IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuueckuit moxk. Toku é pa3iuynvix cpeoax

DNeKTpUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS dNIeKTpUueckoro Toka. Mcrounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka LEmu.

DNEeKTpUUECKOE COINPOTUBIIEHUE. YIeJIbHOE CONPOTHUBIEHUE BeulecTBa. llocienoBaTenbHOe, MapaieNbHOE, CMEIIAHHOE COEAUHEHHE
MIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenna. MOmHOCTb 3IEKTPUYECKOTO TOKa.

DNEeKTPOJABMKYIAs CUJIa M BHYTPEHHEE CONPOTUBIIEHHWE MCTOYHMKA TOKa. 3akoH OMa sl MOJHOM (3aMKHYTOM) 3JEKTpUYECKOM IenH.
KopoTkoe 3aMbIkaHueE.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHSI METAJNIOB OT TemrepaTypbl. CBEpXIPOBOIUMOCTbD.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W HpPUMECHas MPOBOJMMOCTh MOJIYNMpPOBOJHUKOB. CBolicTBa pP—N-mepexona. [lomynpoBoJHUKOBEIE
pUOOPBHI.

DNeKTpUUECKUH TOK B pacTBOpPAX U paciiiaBax 3JIeKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUAIUS. DIEKTPOIIN3.

DneKkTpryecKnil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psa. Monnus. [lna3ma.

TexHu4yeckue ycTpoHCTBAa M MPAKTUUYECKOE NPUMEHEHME: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHHUKH TOKA, AJIEKTpOHArpeBaTelbHbIE
npUOOpBI,  AIIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETpP CONPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIN JIMOJI, TaJIbBaHUKA.

Jlemoncmpayuu
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W3mepenue cuiibl TOKa U HAIPSHDKEHUS.

3aBUCHMOCTb CONPOTUBIICHUS IUJIMHAPUYECKUX IPOBOJAHUKOB OT JIJIMHBI, IJIOIIAU ONEPEYHOTO CEYEHHS U MaTepHraa.

CMmeniaHHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABMKYLIEH cuiibl. KOpoTkoe 3aMblKkaHKe raJIbBAHUUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHMSL.

3aBUCHMOCTb CONIPOTUBIICHUS METAJIIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHne cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYILIEH CUITbl MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.

Hao0rotenune amektposusa.

MexnpeamMeTHbIe CBSI3H

Nzyuenue kypca pusnku 6azoBoro yposHs B 10 ki1acce oCymecTBIsIETCS C yUETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, TeoTpaduu M TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IMO3HAHUS: SIBJICHHME, HAy4YHBIH (akT, rumnoresa, Gpuandeckas
BEJIMUMHA, 3aKOH, TEOpHUsl, HAOJI0/IeHUE, SKCIIEPUMEHT, MOICIMPOBAHNE, MOJIEINb, U3MEPEHHE.

Mamemamuxa: peuieHre CUCTEMBI ypaBHEHUM, TMHEWHas QyHKIUs, mapaboia, runepoona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKIMU Ha OCH KOOPIHMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: mexannueckoe NIBIKEHHE B KUBOW mpupoje, auddysus, ocMoc, TEII000MEH >KHMBBIX OPraHU3MOB (BUIBI TEIUIOTIEPEIayH,
TEIJIOBOE PaBHOBECHE), DIIEKTPUUECKUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEP/IBIX
TeJ, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs! TUCCOLIMAIINS, TallbBaHUKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texuonoeusn: mpeodbpazoBaHue ABMKCHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUSI B TEXHUKE, MOAIIUITHUKY, UCTIOJIh30BaHUE 3aKOHA
COXpaHEHHUs UMIYJbCa B TEXHUKE (pakera, BOJOMET U JIPYTHUE), ABUTATEIh BHYTPEHHETO CTOpaHUs, TapoBasi TypOWHA, OBITOBON XOJIOAMIBHUK,
KOHUIIMOHEP, TEXHOJIOTUH TOJYyYEHHUSI COBPEMEHHBIX MaTepHUajoB, B TOM YHCJIE HAaHOMATEPUAIOB, 1 HaHOTEXHOJIOTUH, 3JEKTPOCTATHUECKAs
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3aIuTa, 3a3eMIIEHUE 3JIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIN MPUHTEP, AJIEKTPOHArpeBaTelbHbIe MPUOOPHI, JIEKTPOOCBETUTENbHbBIE MTPUOOPHI,
rajibBaHUKa.

11 KJIACC
Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUSA

[TocrossHHbIE MarHuThl. B3anMOAENCTBHE MNOCTOAHHBIX MAarHUTOB. MarHutHoe mnoJie. Bekrop marHuTHONM wuHAYKUMHU. [IpuHImn
CyNEpHO3UIIMU MarHUTHBIX MTOJIeH. JIMHUM MarHUTHOM MHAYKUMK. KapTrHa TMHUNA MarHUTHOM MHIYKIHMH MOJISI IOCTOSTHHBIX MArHUTOB.

MarsuTHOe 1ojie MpoBOJHHUKA ¢ TOKOM. KapTMHa NMHUN MHAYKIMKM MarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA UM 3aMKHYTOIO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzaumonecTBiue npoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJyJIb M HalpaBJICHUE.

Cuna Jlopentia, €€ MoIyJb U HanpaBiieHUE. [[BrKeHNE 3apsHKEHHOM YaCTHIIBI B OJJHOPOTHOM MarHUTHOM moJie. PaboTa cuier JlopeHta.

SBneHue >IeKTpOMarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MArHUTHOM MHAYKLUMH. OJEKTPOABWXKYILIAS CUJIAa HHIYKIHMH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKUuU Papanes.

BuxpeBoe snektpuueckoe mojie. DIEKTPOJABIKYIIAs CHUJIa MHAYKIHMH B IPOBOJHHUKE, IBMIKYIIEMCS IMOCTYMATEIbHO B OJHOPOIHOM
MarHuTHOM IIOJIE.

[IpaBuio JleHna.

NHnyKkTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOJIBHKYIIAsl CUJIa CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNeKTpPOMarHuTHOE TOJIE.

TexHudeckue yCTpPOWCTBA W TPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIE MArHUTHI, DJIEKTPOMArHUTHI, JJIEKTPOIBUTATENb, YCKOPUTEIU
3JIEMEHTapHBIX YaCTHUIl, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIUU MarHUTHOTO MOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.
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SIBneHue ANEKTPOMArHUTHON UHAYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTBD JIEKTPOJABUKYILEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MAarHUTHOI'O IIOTOKA.

SIBiIeHNE CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yueHrne MarHuTHOTO NOJIs1 KATYLIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBlIeHUS 2IEKTPOMarHUTHOM HHYKIUH.

Pazgen 5. KoJjie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KOJ1eOAHUA

Konebarenprast cucrema. CBoOOAHBIE MexaHWUeCKHe KoyieOanus. ['apmonmyeckue konebanus. [lepwon, dactora, amrumtynaa u (asa
KkoneOanuid. [IpyXMHHBIM MasSTHHK. MaremMaTHYecKHid MasTHHK. YpaBHEHHE TapMOHWYECKHX KojeOaHwii. llpeBpamienne sHEprum mpu
FapMOHHYECKHUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HJCATBHOM KOJIEOATENTbHOM KOHTYpe. AHAJOTHS MEXIY
MEXaHUYECKUMH H JIEKTPOMarHUTHBIME KosneOanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHHUsI PHEPTUHU B HICATHOM KOJICOAaTEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux kKojedaHusX. BoiHykIeHHbIE MexaHUueckue kojebanus. Pe3oHanc. BolHyKIeHHBIE 37€KTPOMAarHUTHbIE
KoJe0aHusl.

Ilepemennbii Tok. CHHYCOMIAIbHBINA NIEPEMEHHBIM TOK. MOITHOCTh EPEMEHHOIO TOKA. AMIUIMTYAHOE U JEHCTBYIOLIEE 3HAUEHUE CHIIBI
TOKA U HaINpsKEHUSA.

Tpanchopmarop. IlponsBoacTBo, mepenaya U NOTPEOSEHUE BJIEKTPUUYECKOM HSHEPruu. DKOJOTHYECKHE PHUCKU IPU TPOU3BOJICTBE
aneKkTposHepruu. KynbTypa ncnosib30BaHus AJIEKTPOIHEPTUN B TOBCEITHEBHOM JKHU3HH.

TexHuyeckue ycTpoicTBa U IPAKTUYECKOE TPUMEHEHUE: MIEKTPUIECKUI 3BOHOK, TEHEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoyieOaTeNbHOM cucTeMbl (IPYKUHHBINA M1 MaTeMaTUYECKU MasTHUK).

HalGmronenue 3aryxaromumx KoieOaHuid.

HccnenoBanue cBOWCTB BBIHY X ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE ANIEKTPOMArHUTHbIE KOJIeOaHusl.

OcmorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) JJIs AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
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Pe3onanc npu nocnenoBaTeabHOM COETMHEHUH PE3UCTOPA, KaTyIIKU UHIYKTUBHOCTH U KOHJEHCATOPA.

Mopeinb TuHUYN 3IEKTPOIIepeaauH.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

HccnegoBanue nepeMEHHOro TOKa B LEMU U3 MOCJIEI0BATEIbHO COCIMHEHHBIX KOHAEHCATOPA, KATYIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60SIHbL

MexaHnueckue BOJIHBI, yclioBUs pactipoctpaneHus. [lepuon. CkopocTh pacpocTpaHeHusl U JjduHa BOJHBL. llonepeunble U npoaoibHbIE
BOJIHBL. HTEpdepeHnrs u tuppakuus MEXaHUIeCKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. YCJIOBUS UW3IyYEHHUS OJJIGKTPOMArHUTHBIX BOJH. B3amMuas opuentanus BekTopoB E, B, V B
AJIEKTPOMArHUTHOM BoJHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAXEHHE, MPEIOMIICHHE, MOJsIpu3anus, Tudpakuus, uHTEp]epeHnus.
CKOpOCTb AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJIH. [I[puMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paiuoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIEeH CpeJibl.

TexHuyeckue ycTpoiicTBa M TNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTUKA B TEXHUKE U
MEAUIIMHE, paiap, paIuonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno kak HCTOUHUK 3BYKa.

Habutoienne otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHny u AUPpakiny MEXaHMIECKUX BOJH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUA.

HccnenoBanue cBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUeE, PeIoMIICHHE, MoJIIpu3anus, Audpakins, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJHOPOAHOM cpene. JIyu cBeTa. TouedHblil HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHni B MIIOCKOM 3epKalie.
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IIpenomnenue cBera. 3akOHbI MpeEJOMIIEHUS cBeTa. AOCONIOTHBIM MOKa3aTesb mpenomieHusa. IlomHoe BHyTpeHHee OTpaskeHHe.
IIpenenpHbIil yroi MOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucniepcust ceera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparomue u pacceuBaronive JUH3bI. ToHKas nuH3a. DOKYyCHOE pPACCTOSHUE W ONTHYECKass cuia TOHKOM auH3bL. [locTtpoenme
n300pakeH B COOMPAIONIMX U paccerBaroIuX JuH3ax. @opMyiia TOHKOMN JIMH3BL. Y BeIMYEHUE, TaBaeMO€ JIMH3O0M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. HWutepdepenmnms cBera. KorepeHTHble HCTOYHHUKH. YCIOBHUS HAOIIOAEHUS MaKCUMyMOB WM MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus csera. JudppakunonHas pemérka. Y ciioBre HaOMIOJEHNs ITIaBHBIX MaKCUMYMOB IIPH MAaJ€HUU MOHOXPOMAaTHYECKOI'O CBETa
Ha TU(GPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar, IpOSKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOTI,
BOJIOKOHHAs! ONTHKA, TU(PPAKLIMOHHAS PEIIETKaA, OJIIPOU.

Jlemoncmpayuu

[IpssMonmHEtHOE pacTipocTpaHeHe, OTPaKEHHE U IpesioMIIeHHe cBeTa. OnTHYecKre MPHOOPHI.

[TomHOE BHYTpEHHEE oTpakeHue. MoJenb CBETOBO .

WccnenoBanue cBONCTB N300paXKeHH B TMH3aX.

Mojenu MUKpOCKOIIa, TeIecKoma.

Habmtonenue natepdepeHnnn caera.

Hab6mronenue qudpakiuu certa.

HaGmronenue qucnepcun certa.

[TonmyyeHue ciekTpa ¢ HOMOILBIO IPU3MBI.

[TonmyyeHue ciekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEIIETKH.

HabmroneHne monsipu3anyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHue nokasaresis IpeloMIICHUS CTEKIa.

HccnenoBanue cBOMCTB H300paykeHHI B JIMH3AX.

Hab6mronenue qucnepcuu cera.
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Paznen 6. OcHOBBI cienMAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl TPUMEHUMOCTH KJIACCHYECKOM MexaHuku. [locTynarsl cnenualbHOW TEOPUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJISI
CKOPOCTHU CBETA B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHINTEIHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHHE BPEMEHH U COKPAILlEHUE JITTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBsi3b Macchl € FHEPTUEH U UMITYIHCOM PEISTUBUCTCKOM YACTHUIIbI. DHEPT Ul MOKOSI.
Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. Dopmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYJILC POTOHA.
OtkpeiTue u uccnenoanue porodddexra. Onbitel A. I'. Ctonerosa. 3akousl poTodddekra. YpaBHeHue DWHIITEIHA 111 hoTodPdeKTa.
«Kpachnas rpanuna» porosddekra.
JlaBnenue ceera. Onbithl [1. H. JIeOenena.
XUMHYECKOE JEUCTBUE CBETA.
TexHuueckue ycTpoicTBa U MpaKTUYECKOe MpUMEHeHue: (POTOdIeMEHT, (POTOIATYMK, COTHEUHAs OaTtapesi, CBETOIHO/I.
Jlemoncmpayuu
®otor(dhPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢poro3ddexra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapnas moxens atoma. [loctynatel bopa. U3nyuenue u
norjomieHre GOTOHOB MPH MEPEX0/ie aTOMa C OJJHOTO YPOBHS SHEPTUH Ha Apyroi. Bumsl criekTpoB. CIIEKTp ypOBHEH SHEPTUU aTOMa BOJAOPOA.
BousHoBBI€ cBOicTBa yacTull. Bosusl ne bpoins. KopmyckyisipHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE U BBIHYKJIEHHOE H3TyUeHHE.
TexHudyeckue yCTpoHCTBA U MPAKTUYECKOE MTPUMEHEHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pesepdopna.
Omnpenenenne JIMHBI BOJTHBI Jla3epa.
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HaOnroneHue muHeHuaThIX CIEKTPOB U3ITyUSHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGuroienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J0Ka3bIBAIOIIME CI0XKHOCTh CTpoeHus sanapa. OTKpbITHE paavoakTUBHOCTH. OmnbiThl Pesepdopaa mo omnpeneneHuro
COCTaBa palMoaKTUBHOTO n3nyyeHus. CBoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. HykiionHas monens siapa [eiizenOepra—Banenko. 3apsn siupa. MaccoBoe uuncio sipa. M3otomsl.

Anbda-pacnan. DneKTpOHHBINA U TO3UTPOHHBIN OeTa-pacnal. ['amma-uzinydeHue. 3aKoH paJuoakTUBHOTO paclaia.

DOHeprust CBA3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakuuu. Jlenenre u CUHTES SI€Ep.

SAnepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOiieMbl M TIEPCIIEKTHBBI SACPHON SHEPreTUKH. DKOJOTHYCCKHE ACIEKTHI SISCPHOU
SHEPreTUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOMIOICHHUS U PETUCTPAIIIH SIIEMEHTAPHBIX YaCTHII.

®yHaaMeHTalbHbIe B3auMOoAeiCcTBUS. EquHCTBO (pru3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusm).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3NKH

Oransl pa3BUTUA acTpoHOMHUH. [IpuKitagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk osHeprum ConHua W 3BE34. 3BE3ABI, MX OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma
«CIIEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3IbI IVIABHOM IOCIEAOBATEIBHOCTU. 3aBHCHUMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIaBHOU
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKIAEHUN U »Boimonnn ConHna u 3BE34. DTaribl
JKU3HU 3BE3]I.
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Muneunbiii [lyte — Hama ['amaktuka. Ilonoxenue u aBwxkenue ConHna B ['amaktuke. Tumbl rajiakTuk. PaguoranakTUKuW W KBas3apbl.
UYEpHble ABIPHI B s/Ipax rajakTHK.

Bcenennas. Pacumupenue Beenennoii. 3akon Xa60ma. Pasz6eranue ranaktuk. Teopus Bonbiioro B3peiBa. PenukToBoe nznyueHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOmoienuss HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHHEM KOMIBIOTEPHBIX MPUIIOKEHUN ISl OMPENCIICHUs TOJOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31usi CeBEpHOTO MOIYIIAPUS U SIPKHE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O6o0maruiee NOBTOPEeHNE

Ponb ¢u3nkm m acCTpOHOMUU B 3KOHOMHYECKOW, TEXHOJIOTHUECKOW, COMMATBLHOU M ITHYECKOUN cdepax ACSITeTbHOCTH YeIOBeKa, POJib H
MecTo (U3MKM W aCTPOHOMHHM B COBPEMEHHOW HAy4YHOH KapTWHE MHpa, pPoOjb (U3NYECKOH Teopud B (OPMHUPOBAHHUU MPEICTABICHHUU O
(bu3nyecKoil KapTuHEe MUpPa, MECTO (GU3MUYECKOM KapTUHBI MUpPa B O0IIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUM O PUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzydenne kypca pusmku 6a30Boro ypoBHs B 11 Kacce oCymecTBIsSETCS ¢ yUETOM COIEPKATEIBHBIX MEKITPEIMETHBIX CBS3€H ¢ Kypcamu
MaTeMaTUKHu, OMOJIOTUH, XUMHUH, TeOrpa(uul U TEXHOJIOTHH.

Meowcnpeomemnvie nouwsimus, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO TO3HAHWUS: SBICHHUE, HAy4YHBIA (haKT, TUmoTe3a, pu3ndeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOI0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOEIb, H3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YPaBHEHH, TPUTOHOMETpPHYECKHE (YHKIMH: CHHYC, KOCHUHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U WX MPOEKIIMU HAa OCHM KOOPJAHMHAT, CII0KEHHUE BEKTOPOB, MIPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKITUH,
MPU3HAKHU TIOI00MS TPEYTOJIBLHUKOB, OMIPECIICHHUE TUTOIAIN TFIOCKUX (GUTYp U 00BEMA Tel.

buonocus: snexTpuyeckue SIBICHUS B KUBOM Mpupoje, KojeOaTenbHbIC JBIKEHUS B KUBOW MPHUPOJE, ONTUYECKUE SBICHUS B JKUBOU
MpUpoJIe, ICUCTBUE pAIUALIUK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUTHUECKask CTPYKTypa TBEPJBIX TEJ, MEXaHW3Mbl 00pa30BaHMS KPUCTALUTMYECKON PEIIETKH,
CHEKTPaJIbHBIN aHAIIN3.

Teoepaghus: MarHUTHBIE TOJTIOCA 3EMITH, 3aJIe)KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3eMIIETPICEHU.

Texnonocus: TAHUM BIEKTPOIIEPENay, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOJABUIrATENb, UHAYKLIMOHHAS I1€4Yb, pAalap, paJIUuONPUEMHUK,
TeNneBU30p, anTeHHa, Tenedon, CBYU-meub, mpoeKIIMOHHBIN arapaT, BOJIOKOHHAsI ONITHKA, COTHEYHas OaTapest.
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INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 10 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3MKa» Ha ypOBHE cpemHero obmero oOpa3oBaHus (0a30BBIM ypOBEHb) JOHKHO 00OECIEUUTH

JOCTUKEHHE CIEAYIOUINX JTUYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS y4eOHOro mpeamera «®dusmka» MOIDKHBI OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIUXcCs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTALMH, MO3UTHUBHBIX BHYTPEHHHX
yOexaeHHii, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUICKOT0 OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO OIbITa U ONbITA ACSITENLHOCTH B
MIPOLIECCE peann3aliii OCHOBHBIX HAMPaBICHUN BOCIIUTATEILHON JESTEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOro BOCUTAHUS

c(OPMHPOBAHHOCTH TPAKIAHCKOH IMO3UIINH 00YYaIOIIET0Csl KaK aKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHICKOTO O0IIECTBa;

MIPUHATHE TPAJUIMOHHBIX 00IEYEeTIOBEYECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B HWHTEpecax TIpakIaHCKOro OOIecTBa, y4yacTBOBaTh B CaMOYIIPaBICHUU B
00pa3oBaTeNbHON OpPTaHU3AINH;

YMEHHE B3aUMOJICHCTBOBATD C COI[MAIbHBIMU HHCTUTYTaMU B COOTBETCTBHH C X (DYHKIMSMHU M Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATENIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUUCKUX YUEHBIX B 007aCTH (PU3UKU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CTIIOCOOHOCTH OIEHUBATH CUTYAIHIO W TPUHUMATh OCO3HAHHBIC PEUICHNUs, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH,
B TOM YHCJIE B ICATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B MOCTPOEHHE YCTONUNBOro Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAs 3CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NIECKOI HAyKE;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpeC K pa3IuuHbIM cepam npodeccunoHaTIbHON NesITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOH, YMEHHME COBEpIIaTh
OCO3HaHHBIH BBIOOP Oyay1Ieit mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TUTaHbI;
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TOTOBHOCTB U CIIOCOOHOCTH K OOPa30BaHUIO H CAaMOOOPA30BAHUIO B 00JIACTH (PM3UKH HA TIPOTSKEHUH BCEU KU3HU;
6) 3K0JI0rHYecKOro BOCIIMTAHUSA:
c(hOpPMHUPOBAHHOCTD IKOJIOTUUYECKON KYJIBTYPhI, OCO3HAHHE II100aJIbHOTO XapaKTepa SKOJOTUUECKHUX MPoOIeM;
IJIAHUPOBAHUE U OCYIIIECTBIICHHUE ICHCTBUI B OKPYKAIOIIIECH Cpe/ie Ha OCHOBE 3HAHUSA 1I€JIEH YCTOMUYHUBOTO Pa3BUTHS YEJIOBEUYECTBA;
pach/IpeHHe OIIbITA ACATCIBbHOCTHU BKOHOFH‘IGCKOﬁ HaHpaBJIeHHOCTI/I Ha OCHOBC UMCHOIIINXCA 3HaHHﬁ 110 (1)I/I3I/IKG;
7) HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3UUCCKON HAYKH;
OCO3HAHWE I[EHHOCTH HAyYHOW [eATeNbHOCTH, TOTOBHOCTh B TMpoOllecCe H3yuyeHUs (U3UKU OCYIIECTBIATH MPOCKTHYIO H
HCCIIEN0BATEIbCKYIO AEATEIbHOCTS MHANBUAYAJIbHO U B IPYIIIIE.
METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornyeckue aeiicTBHA:
CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaJIU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATh LENU JEATEIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKCHUS,
BBIABJIIATD 3aKOHOMepHOCTI/I u HpOTHBOpe‘II/ISI B paCCManI/IBaeMI)IX (1)I/ISI/ILIGCKI/IX SABJICHUMAX
pa3pabatbIBaTh IJIaH pelieHHs MPoOIeMbl ¢ YI4ETOM aHaIM3a UMEIOIUXCSl MaTePHANIbHBIX U HEMAaTepPHAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LESAM, OLIEHUBATH PUCKU MOCIEACTBUI AEATEIBHOCTH;
KOOPJIMHHUPOBATH U BBIOJIHATH PA0OTY B YCIOBHSIX PEaIbHOI0, BUPTYATbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BI/IBaTB eraTI/IBHOG MBIIIIJICHHUEC HpI/I pGHIGHI/II/I JKN3HCHHBIX HpO6J’I€M.
ba3oBble uccienoBarejbckue JeHCTBYSA.
BIIQ/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOAaMHU (DU3HUECKON HAYKH;
BJIAJIETh HAaBBIKAMH y4e€OHO-HCCIIEIOBATEILCKOW M MPOEKTHOW NEATETbHOCTH B 00JacTH (U3HMKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEIILHOMY TIOMCKY METOJIOB PelIeHUs 3a7a4 (PU3nIeCcKoro coiepKaHusl, MIPUMEHEHHUIO PA3JIMUYHBIX METOIOB TTO3HAHNS,
BIIQJIETh BHUJAMU JAEATEILHOCTH MO MOJTYYCHHIO HOBOTO 3HAHHWSA, €r0 WHTEPIpPETAINH, MPEoOpa3OBaHUI0 U MPUMEHEHHUIO B Pa3UYHBIX
y4eOHBIX CUTYAIlUsIX, B TOM YHCIIE TIPU CO3AaHUH YUYeOHBIX MPOESKTOB B 00JIACTH (PU3UKH;
BBIABIIATH HpI/I"II/IHHO-CJ'[e}ICT BCHHBIC CBSI3U U aKTyaJ'II/ISI/IpOBaTI) 3a11aqy, BbBIIBHUTAaTh FI/IHOT@SY eé pemeHI/m, HaXOIUThb apFYMeHTI)I JJI
JI0KA3aTeNIbCTBA CBOUX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;
AQHAJIM3UPOBATh IOJIYYECHHBIE B XOJE€ pPELICHUS 3aJayd pe3yJIbTaTbl, KPUTHUYECKH OIEHHMBATh HUX JOCTOBEPHOCTb, IPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIOBUSAX;
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CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNbHON AEATEIIEHOCTH, B TOM YHCIIE IIPHU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh PUOOPETEHHBIHN OIBIT;

YMETb EPEHOCUTh 3HAHUS MO (GU3UKE B MPAKTHUECKYIO 00J1aCTh XKU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIC UJICH, IPpCJIaraTb OpUIrnHaJIbHBIC IIOAXOAblI U PCIICHUS

CTaBUThb HpO6JI€MBI " 3aJia4yu, JOIMYyCKaroIeC aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ undopmanmueii:

BJIaJIeTh HAaBbIKaMM MOJy4YeHUs MHPOpMalUU GU3UUECKOTO COJIEPKaHUsI U3 MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATh
MOWCK, aHAJIN3, CHCTEMATH3AIMIO U MHTEPIPETALNIO0 HHPOPMALIUU PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B pEIIEHMM KOIHUTUBHBIX, KOMMYHUKAaTHUBHBIX WU
OpPraHU3alMOHHBIX 33J]ay C COOJIIOJCHHEM TpeOOBaHUN >PrOHOMHUKH, TEXHUKU O€30MAaCHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJIEP)KAaHMS B PAa3IMYHBIX (opMmarax ¢ y4€ToM Ha3Ha4eHHs MHPOpPMAIHMK M LEJIEBOH ayIuTOPHH,
BbIOMpask ONTUMAJIbHYIO (POPMY MIPEICTABICHUS U BU3yaIU3alUH.

KoMMmyHuKaTHBHBIC yHHBEpCaabHbIE y4eOHbIC JCHCTBHUA:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYaI[Mil U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPECTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBUYyaJIbHONW pabOThI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHM ¢ yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KayKJI0T0 YIeHa KOJJIEKTHUBA,

IIpUHUMATh LEJIN COBMECTHOM ACATCIIBHOCTH, OPraHM30BbBIBATL U KOOPAHWHHUPOBATH JIGI\/'ICTBI/HI no eé JOCTHIXXCHUIO: COCTaBJIATH IIJIaH
JeWCTBUH, pacripellesIaTh POl ¢ yU€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OLIEHUBATh KAYeCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHUKA KOMaH bl B OO pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTEI, OCHUBAThL UJCH C IMTO3UIIUKU HOBU3HEBI, OpPUTMHAJIBHOCTH, HpaKTquCKOfI 3HAYUMOCTH,

OCYHICCTBIIATE IMO3UTHBHOC CTPATCTHYCCKOC IIOBECACHHWEC B Pa3JIMYHBIX CHUTyalUudaX, MPOABIATH TBOPYCCTBO U Boo6pa>KeH1/1e, OBLITH
WHHUITUATHBHBIM.
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PeryisiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JIEATEIbHOCTh B 00JacTU (PM3UKU M aCTPOHOMUH, BBISBISTH IMPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIHO COCTAaBJIATH IUIAH PEHICHUS PACYETHBIX M KAYECTBEHHBIX 33/1a4, IJIaH BBIMOJHEHUS MPAKTHUYECKOW paboThl ¢ y4ETOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUI;
JaBaTh OLEHKY HOBBIM CUTYalIHIM;
pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;
JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYIAUIMH B 00jacTd (U3MKH, MOCTOSHHO TOBBIMIATH CBOM 00pa3oBaTEeNbHBIA U
KYJbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:
JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;
BJIa/IETh HaBBIKAMU MMO3HABATENIBHOMN perieKcun Kak 0OCO3HAHUS COBEPIIAEMbIX JIEHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHUII;
HCIOJIb30BaTh NPUEMBI pe(IeKCUU JIS OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;
YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YIbTATOB ACSITEIbHOCTH;
IPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3E PE3yIbTaTOB ACITEIBHOCTH;
MpU3HABaTh CBOE MPABO U IIPABO APYTUX HA OIIHUOKH.
B mpornecce nocTuxkeHus JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOrpamMMbl MO (U3UKE A YPOBHS CpelHEero oouiero oopa3oBaHus Y
00y4YaroImuxcs COBEPILIEHCTBYETCS SMOLIMOHATIBHBIN MHTEIJIEKT, PE/oiaralomuil copMupoBaHHOCTb:
CaMOCO3HaHUS, BKJIIOYAOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpPEryJIMpPOBaHMsl, BKIIOYAIOUIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH
aIalITUPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBALIMHU, BKIKOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIM U YCIEXY, ONTUMHU3M, MHULIMaTUBHOCTh, YMEHUE JIEHCTBOBATH
HCXO0J11 U3 CBOMX BO3MOKHOCTEH;
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SMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh NMOHUMATh SMOLMOHAIBHOE COCTOSHUE JAPYTHX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUHU OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOUIMX CIIOCOOHOCTb BBICTPaMBAaTh OTHOUIEHUS C IPYTUMU JIIOAbMHU, 3a00TUTHCS, MPOSBISATH UHTEPEC U
paspematb KOH(QJIUKTHL.

INPEAMETHBIE PE3YJIBbTATDI

K xonmy obyuenus B 10 ki1acce nmpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)xaTh CPOPMHUPOBAHHOCT Y O0YHarOIIUXCS
YMECHUM:

JI€MOHCTPUPOBATh Ha MpHUMEpPax pojib U MecTo (u3ukuM B (OPMHUPOBAHWU COBPEMEHHOM HAaydyHOM KapTHUHBI MHUpA, B PAa3BUTUU
COBPEMEHHOM TEXHMKHU U TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JTIOACH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YUYCHHBIX (DU3MUYECKUX MOJIENIEH: MaTepualibHasl TOYKa, MHEpIHAIbHAs CHCTeMa OTCUYETA, aOCOIOTHO
TBEPIOE TEJO, MICAIBHBIM Ta3, MOJEIM CTPOCHHUS TIa30B, JKUAKOCTEW M TBEPABIX TN, TOYEUHBIA ANIEKTPUYECKUH 3aps] NIpPHU pEUICHUH
¢bu3nyeckux 3aaad;

pacrio3HaBaTh (U3NYECKUE SIBJIECHUS (IPOLECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KHHETUYECKONH TEOpUHU
CTPOEHHMSI BEILIECTBA U JIEKTPOJMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE IMPSIMOJUHEIHOE ABM)KEHUE, CBOOOJHOE MaJCHUE TEl, JBUKCHHE
110 OKPYXKHOCTH, UHEPIIHsI, B3aUMOICHCTBHE Tel, TU(y3usi, OpOYHOBCKOE IBIKEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX TEJ, N3MEHEHHE 00bEMa
TeJ MpHU HarpeBaHuWu (OXJIAXKJIEHUM), TEIJIOBOE pPaBHOBECHE, MCHApeHUe, KOHJEHCAIUs, IUIaBJICHHE, KPUCTAIM3alus, KUIEeHUEe, BIaKHOCTh
BO3/lyXa, TIOBBIIICHUE JABJICHUS Ta3a IPU €ro HaIrPEBAHHWU B 3aKPBITOM COCYJZE, CBA3b MEX]Y MapaMETpaMU COCTOSHHUA ra3a B M30IPOLECCAX,
JNEKTPU3ALHKS TEJ, B3aUMOJCHCTBUE 3aps10B;

OIHCHIBATh MEXAHUYECKOE JBMKEHHE, UCIIOJIb3YS (PU3NUECKHe BETMUMHBI: KOOpAUHATA, IyTh, IEpEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, Cuila, UMITyJIbC Tella, KHHETHYeCKas SHeprusi, NOTEeHIMaIbHas SHEPIusl, MeXaHn4eckas paboTa, MeXaHH4ecKass MOIIHOCTb; P OMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI UCIIOIb3yEMbIX BEIMYHMH, UX 0003HAUYEHUS U €JMHULIBI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BETMYUHAMU;

OINMCHIBAaTh MU3yUEHHbIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SBJICHUS, UCIIONb3Ysl (pU3MUECKHe BEIMUMHBI: JIaBJICHHUE ra3a, TeMIeparypa,
CpelHsAs KUHETHUYEeCKas DHEpPrus XaoTHUECKOIO JBHKEHHMS MOJIEKYJ, CpPEAHEKBAApPAaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpPEHHSAS SHeprus, padora rasza, KOAX(QQHUIMEHT MOJE3HOro AEUCTBUS TEIJIOBOrO JABHMraTeis; NpU ONUCAHUM IPABUIBHO TPAaKTOBAaTh
(bu3nyecKuit CMBICIT UCTIONb3YEMbIX BETUYHMH, UX 0003HAUEHUS U €IMHUIbL, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (GU3NYECKYIO BEIIUUUHY
C IPYTUMU BEJIUYUHAM;

OIMCHIBATh U3YyUEHHBIE JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJEKTPUUYECKHE ABICHMS (IIPOLECCHI), UCTIONb3Ys (PU3NYECKHE BETHMUUHBI:
EKTPUYECKUH 3aps], DIEKTPUUECKOE 110JIe, HAPSHKEHHOCTD 110JIsA, TOTEHIIMAJ, PAa3HOCTh ITOTEHIIMAJIOB; IPU ONMCAHUH IIPABUIIBHO TPAKTOBATh
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(U3MYECKUN CMBICIT HCIOIB3YEMbIX BEIMYMH, WX OOO3HAYCHHSI W CIUHHIIBI; YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIME TAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTUMU BEIUYNHAMU;

aHATM3UPOBATh (DU3NUYECKUE MPOIECCHI M SBJICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U IPUHITUIIBI: 3aKOH BceMupHoro Tsroterus, |, 11 u Il
3aKkoHBl HbIOTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOM JHEPruM, 3aKOH COXPAHCHHUS HMITYJIbCA, HMPHHIMII CYNCPIIO3UIUU CHJI, MPHHIIMII
paBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b CpPEAHEH
KHHETUYCCKOW SHEPTHU TEIJIOBOTO JBMKCHHS MOJIEKYJ ¢ aOCOJIOTHOM TemrepaTypoil, MepBbIii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsa, 3akoH KylioHa, Ipu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €0 MAaTEMAaTHYCCKOE BBIPAKCHHUE U YCIOBHS
(rpaHuIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIIUIIBI JICHCTBUS MAIlIMH, NMPUOOPOB M TEXHUYCCKUX YCTPONCTB; pa3iHyaTh YCIOBUS HX 0€30MacHOro
KCIIOJIb30BaHMS B IIOBCEIHEBHOM JKU3HU;

BBIIIOJHATH SKCIIEPUMEHTHI 110 MCCJICTOBAHUIO (PU3UUYCCKUX SABJICHUHI U MPOILIECCOB C MCIOIb30BAHUEM MPSAMBIX M KOCBEHHBIX HU3MEPEHUM,
npu 3ToM (OPMYIIHPOBATH MPOOJIEMY/3a/laduy W THIOTE3y Y4eOHOro KCIIEPUMEHTa, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUS,
MIPOBOMTH ONBIT U (POPMYJIUPOBATH BEIBOJIBI;

OCYIICCTBIISITh TPSIMBIE W KOCBEHHBIC HM3MEPCHUs (PU3UYECKUX BEIUYHH, NMPU ITOM BBHIOMPATh ONTHUMAJIBHBIA CIIOCOO W3MEPCHHS H
HCII0JIb30BaTh U3BECTHHIC METO/IbI OLICHKH ITOTPEIIHOCTEH H3MEPEHUIA;

UCCIIEeIOBaTh 3aBUCUMOCTH MEXAY (DU3MUECKUMU BETUYMHAMU C HWCIOIB30BaHHWEM NPSIMBIX H3MEPEHH, MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTATHI IMOJYYCHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TAONMWI] W TpadUKOB, JENaTh BBIBOJBI IO
pe3yJibTaTaM UCCIICIOBAHHS,

coOIOAaTh MpaBuiIa 0€30MacHOTO TPyda MPU MPOBEACHUH UCCIEA0BAaHUN B paMKaX y4eOHOTO dKCIIEpUMEHTa, Y4eOHO-HCCIe10BaTEbCKOM
Y TIPOEKTHOM JIEATENBHOCTH C UCMOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BaHMUS;

peniats pacuéTHBIC 3a/1a4U C SBHO 33JJaHHOW (PH3UYECKOW MOJEIBIO, UCTIONB3Ys (PU3MYecKkne 3aKOHBI W MPHUHIIMITE, HA OCHOBE aHaIM3a
YCIIOBUS 3aJ1a4l BBIOUPATh (PU3NUYCCKYIO MOJICNb, BBIACIATh (PU3NUICCKUEC BEIMYUHBI U (POPMYJIBI, HEOOXOAUMEBIE Il €€ PEIICHUs, TPOBOINTH
pacuéThl U OLICHUBATh PEAIbHOCTH MOTYYSHHOTO 3HAYeHHs (PU3NYECKON BEJTMUMHBI;

peliaTh KaueCTBEHHBIE 3a7aud: BBICTPAUBATh JIOTHUECKU HEMPOTUBOPEUMBYIO IIETIOUKY PACCYXKICHHI C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUSCKUE SBIICHHUS;

WCIIOJIb30BaTh TIPH PEIICHHH YYeOHBIX 3aJad COBpPEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJIOTHHM JIJI TIOMCKA, CTPYKTYPHPOBAHHUS,
WHTEPIIPETAIMA ¥ TIPEJCTABICHUS YYeOHOH W HAYYHO-TIOMYJISIPHOM WH(GOPMAITUH, TMOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKIAZa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,
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MCIOJIb30BaTh TEOPETUUCCKHIE 3HAHUS MO (U3KKE B TIOBCETHEBHOM XU3HU /ISl 0OecTieueHus: 0€30MacHOCTH IpU OOpaIIeHUH ¢ IPUOOpaMu
U TEXHUYECKUMU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JJOPOBBS M COOIIOICHUSI HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIICH cpelie;

paboTaTh B TPYMNIE C BBIMOJTHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PabdOTy TPYIIIbI, PalMOHAIBLHO PaCHpPEACATh
00s13aHHOCTH ¥ TUIAHUPOBATH JCATEIHHOCTh B HECTAHJAPTHBIX CHUTYalUsIX, aJCKBATHO OIICHWBATh BKJIAJ KaXKJIOTO M3 YYACTHHUKOB T'PYIIIBI B
pelIeHre pacCMaTPUBACMON MTPOOIIEMEI.

K konity oOyuyenus B 11 kJiacce npeaMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXXaTh C(HOPMHUPOBAHHOCTH Y O0yYaAOIIUXCS
YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poib U MecTo (GU3UKH B (OPMHPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN ACSITEIHHOCTHU JIIOJIEH, IIEJIOCTHOCTh U €IMHCTBO (PU3UUYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHUIIBI MPUMEHEHHUS U3YYCHHBIX (PU3UUYECKUX MOJICNICH: TOUCUHBIN SJIEKTPUUECKHUI 3apsijl, JTyd CBETa, TOUCUHBIN UCTOUYHUK
CBeTa, AJIepHas MOJENb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Si7jpa IPpU pelieHnu GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBJICHHS (IIPOLIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB JJIGKTPOJWHAMUKH W KBAaHTOBOW (DH3UKH:
3JIEKTPUYECKAs MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JECHCTBUSA TOKA, B3aUMOJCHCTBUE MATHUTOB, 3JIEKTPOMArHUTHAs
WHIYKUUS, JCUCTBHE MArHUTHOTO IOl HAa TPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsii, SJEKTPOMarHUTHBIE KOJI€OaHWsI W BOJIHBI,
MIPSMOJIMHEHHOE pacipoCTpaHEHHUEe CBETa, OTPaKECHHUE, MPEJIOMIICHHE, WHTephepeHIns, AUPPaAKIUS U TOJISIpU3alis CBETa, JUCIEPCHS CBETa,
dotoanexktpuyeckuii rddext (porodrddexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHHE JMHEHYATOTO CHEKTpa aToMa BOJOPOJ]a, €CTECTBEHHAs U
HWCKYCCTBEHHAsl PaIMOaKTUBHOCTb;

OMHCHIBATh U3yUEHHBIE CBOWCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIC, ONITHYECKHUE, IICKTPUUECKYIO MPOBOAUMOCTD PA3JIMUHBIX CPE.)
U DJIEKTPOMATHUTHBIE SIBIEHUS (TIPOIECCHI), UCTIONB3YS (PU3MUECKHUe BETUYUHBI: AIEKTPUUYECKUI 3apsil, Cujla TOKa, SJIEKTPUIECKOE HAMPSKEHUE,
ANEKTPUUYECKOE COMPOTUBIEHHUE, PA3HOCTh MOTEHIIMATIOB, SJIEKTPOJBUKYIAS CUjla, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuia Ammepa,
cuna JlopeHia, MHIYKTUBHOCTh KaTYIIKH, SHEPTHS DJIEKTPUUECKOTO M MArHUTHOTO TOJIEeH, MEePUOJ U 4acToTa KoJieOaHWW B KoJieOaTEIbHOM
KOHTYPE, 3apsi/i U CHUJIa TOKa B MIPOIIECCE TAPMOHHYECKUX JIEKTPOMArHUTHBIX KoeOanui, JOKyCHOE pacCTOSIHUE M ONITUYECKAs CHJIa JIMH3BI, TIPH
OMMCAaHWUU TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIONb3YyeMBIX BEITUYMH, MX O0O3HAu€HUs M EAUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME TaHHYIO (PU3MUECKYIO BETHUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh U3yUYCHHBIC KBAHTOBBIE SIBJICHUS W MIPOIIECCHI, UCTIONB3Ysl (PHU3NYECKHE BETUYNHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JITTHHA
BOJHBI M YacTOTa CBETAa, DHEPTUsS M HMMMYJIbC (DOTOHA, TMEPUO TOJNypacraja, YHEPTUs CBS3M ATOMHBIX SJEp, NMPU OMHUCAHWUU TPABUIBLHO
TPaKTOBaTh (DU3MUYECKUN CMBICT KCIOJIB3YEMBIX BEIWMYHH, WX OOO3HAYCHHWS W €IWHUIIBI, YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3MYECKYIO BETMUUHY C APYTUMHU BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETUYHHBI;

aHAIIM3UPOBATh (PUINUECKUE TPOIIECCHI U SIBICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIGL: 3aK0H OMa, 3aKOHBI TIOCTIEI0BATEIILHOTO

U TApaAJUIEIBbHOIO COEIWHEHUS MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIHWH, 3aKOH MPSIMOJIMHEHHOIO
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pacmipoCcTpaHEHUs CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHEHUE DUHINTEHHA Tt PoTodPdeKTa, 3aKOH COXPAHCHUS
SHEPTUH, 3aKOH COXPAHEHUsS MMITYJIbCa, 3aKOH COXPAHEHUsS JJIEKTPUYECKOTrO 3apsjia, 3aKOH COXpPaHEHHs MacCOBOTO 4YHCIa, MOCTyJaThl bopa,
3aKOH paJIMOAKTUBHOIO pacnajga, Mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OTIpEeCIISATH HAPABIICHUE BEKTOPA MHIYKIIMHA MAarHUTHOTO IOJISI IPOBOJTHUKA C TOKOM, CHJIbI AMmiepa u cuitbl JIopeHna;

CTPOUTH U OMUCHIBATH N300paKeHHE, CO3/IaBaeMOE TNIOCKUM 3€pKaJiOM, TOHKOW JTMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NYECKUX SIBJICHUN M MPOLECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA:
pu 3TOM (GOpMYyIUPOBATh MpoOIEMy/3a1auy U THIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYI0BaHUS,
MIPOBOMTH OMBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC HM3MEPCHUs (DU3UYCCKUX BEIWYMH, NMPU ITOM BBHIOMPATh ONTHMAILHBIA CIIOCOO W3MEPCHHS H
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUil;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIWYMH C MCIOJB30BAHMEM NPAMBIX H3MEPEHH: MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKcHpOBaTh PE3yJbTATHI MOJYYCHHON 3aBHCHUMOCTH (M3MUYSCKUX BEIMYMH B BUIC TAOMUI] W TpadHKOB, JeJaTh BBIBOJBI 1O pe3yjIbTaTaMm
HCCJICIOBAHWS;

coOIIoAaTh MpaBuiia 0€30MacHOrO TPyJa MPU MPOBEACHUH HCCIEA0BaHUN B paMKaxX y4eOHOT0 3KCIIepUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKOM
Y TIPOEKTHOM JIEATENBHOCTH C UCIOb30BAaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHNUS;

peniats pacuéTHBIC 3a/1aYu C SBHO 33JJaHHOW (PH3UYECKON MOJEIBIO, UCTIONB3Ys (PH3MYecKrne 3aKOHBI M IMPUHITUIIBI, HA OCHOBE aHAJIHM3a
YCIIOBUS 33/1a4¥l BBIOUPATh (PU3NUYCCKYIO MOJICNb, BBIICIAT (PU3UUCCKUE BEIIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ PEIICHUS, TPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HAYCHHS (PU3NIECKON BETUYUHBI;

peliaTh KaueCTBEHHbIE 3a]aud: BBICTPAMBATh JIOTHUECKH HETPOTUBOPEUMBYIO IIETIOUKY PACCYKICHHI C OMOpPON Ha M3y4YeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKUE SIBIICHUS;

WCIIOJIb30BaTh TMPH pEIICHHH YYeOHBIX 3a/ad COBPEMCHHBbIE WH(OPMAIMOHHBIC TEXHOJOTHH JIJIs TIOMCKA, CTPYKTYPHUpPOBAHUS,
UHTEPIPETAIMM M TPEJCTaBICHUS] y4eOHOW M HAyYHO-TIOMYJISIpHOM WHGOpMAIMU, MONYyYEHHOM M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIIM3UPOBATh MOTy4aeMyto HH(pOpMaIIHIO;

OOBSCHATEH TIPUHIIMITH JCHCTBHS MAIIMH, PUOOPOB M TEXHWYECKHUX YCTPOMCTB, pa3iindarh YCIOBHS WX 0€30ITaCHOTO WCIOJIL30BAaHUS B
TOBCETHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (U3UKE B TIOBCETHEBHOM XU3HU ISl 0OecriedeHusi 6€30MacHOCTH IPU OOpaIeHHH ¢ PUOOpaMu

U TEXHUYECKUMU YCTPONUCTBAMHU, JIIsl COXpPAHEHUS 3/J0POBbS M COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpY Karollel cpese;
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paboTaTe B TpymIme C BBIMOJIHEHUEM pPA3JIWYHbIX COLHAIBHBIX POJIEH, MJIAHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO PaCHpeAesaTh
0053aHHOCTH U TUIAHUPOBAThH JAEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, a/IeKBaTHO OLIEHUBATh BKJIAJ KaKJOTO M3 YYaCTHHUKOB TPYTIIBI B
peleHre paccMaTpuBaeMoi poOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrpoubnsie IIpakrnyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 1 brbmmorexa LIOK
' ARt By https://m.edsoo.ru/7f41bf72
Uroro no pazneny 1
Paznen 2. MEXAHUKA
bubmuoreka [{OK
21 Kuiematitka 0 . https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 6
Auaniia https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 hgpi?;;ﬁ;iilru 17541072
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK
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®da30BEIC IepEXO bl

https://m.edsoo.ru/7f41bf72

Hroro no pazueny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bubnmoreka [IOK

41 MeKTpoCTaTHI 10 https://m.eds00.ru/7f41bf72
42 ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKH B 12 Bu6muotexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PesepBHOe Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne n/m Kourpoubnbie IIpakTHyeck
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI ue padboThbl
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarsuTHoOE 1oJe. 1 1 3 bubmuoreka [JOK
' DJIeKTPOMAarHUTHAS WHIYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4deckue u 9 1 bubmuorexa [JOK
' AIIEKTPOMArHUTHBIE KOJIeOaAHMSI https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKkue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
b K
2.3 Onrtuka 10 3 nommorexa LIO

https://m.edsoo.ru/7f41c97c

Uroro no pazneny 24

Pasea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 bu6nmoreka [JOK
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bubmuorexa [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DneMEeHThI aCTPOHOMHUH U 7 bubnuorexa [JOK
acTpOpHU3NKH https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Paznea 6. OBOBMA@MEE INOBTOPEHMUE

o1 OBaGuaiouee novtopere ‘ Hipsim edsoo uTH1GSTe
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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KPUTEPUU U HOPMbI OLIEHUBAHUS 110 ®PU3UKE
OneHKa TeCTOBBIX 3aJaHUl

[Tpu TectupoBannu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTaBISCTCS B COOTBETCTBUHU C TaOJIUIICH:

IIpoueHT BBHINOJTHEHHS 32 IaHUS OtmeTka
95% u 6onee OTJIMYHO
75-94% XOpOLIO
50-74% YIOBJIETBOPUTEIHHO
meHee 50% HEYJIOBJIETBOPUTEIBHO

Onenka YCTHBIX OTBETOB

Ounenka ScraBUTCA B TOM Cllyyae, €ClIM Y4YalllMiicsl IOKa3bIBaeT BEpHOE MOHMMaHUE (U3NYECKOH CYIIHOCTH paccMaTpUBAEMbIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JaeT TOYHOE ONPE/ICICHNE U MCTOJIKOBAHWE OCHOBHBIX TMOHATHHA M 3aKOHOB, TEOPUH, a TaKKe MPaBHILHOE
ornpejiesieHue (PU3NYECKUX BEITUYMH, UX €IMHUI] U CIIOCOOOB M3MEpPEHHs; MPABUIBHO BBINOJIHIET YEPTEXH, CXEMbl U T'papUKH; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHY, COMTPOBOXKAAET paccka3 HOBBIMU NPUMEPAMH, YMEET MPUMEHSITh 3HAaHUS B HOBOW CHUTYaIlMX TPH BBITIOJHEHUH MPAKTHYECKUX
3aJJaHUI; MOXKET YCTAHABJIMBATh CBSA3b MEXK/y U3y4aeMbIM U paHee M3yUYEeHHBIM MaTepUalIOM 10 Kypcy (HU3UKH, a TaKKe ¢ MaTepUaoM, YCBOCHHBIM
MIPU U3yUEHHUH JAPYTUX PEAMETOB.

Ouenka 4 craBUTCS B TOM Cllydae, €ClIM OTBET yUEHHMKa YJOBJIETBOPSET OCHOBHBIM TPeOOBAaHUSM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOJIb30BaHUs
COOCTBEHHOTO TIIaHa, HOBBIX MIPUMEPOB, 0€3 MPUMEHEHUS 3HaHUI B HOBOW CHUTYaIllH, 0€3 NCIOJIh30BAHUS CBA3EH C paHee H3yYCHHBIM MaTEepPHaIIOM,
YCBOCHHBIM IPU HW3YYEHUH APYTUX MPEIMETOB; €CIIM YYalluiics TOMyCTUI OJHY OIIMOKY MM He OoJsiee JBYX HEIOYETOB M MOXKET HCHPAaBUTh UX
CaMOCTOSATENIFHO MIIH ¢ HEOOJIBIION MOMOIIBIO YUUTEIS.

Ouenka 3 ctaBUTCS B TOM Cllydae, €CJIM yJyallluicsl IpaBUIbHO MOHUMAET (PU3MUECKYIO0 CYIIHOCTh pacCMaTPUBAEMBIX SIBICHUHM U 3aKOHOMEPHOCTEH,
HO B OTBETE HMMEIOTCS OTIENIbHBIC MPOOENbl B YCBOSHHH BOINPOCOB Kypca (DM3HWKH; HE TPEMSATCTBYET NAIbHEHIIEMY YCBOCHHIO TPOTPAMMHOTO
MaTepHala, yMeeT IPUMEHSTh NOJy4YeHHbIe 3HaHUs NP PeILIEHUH MPOCTHIX 3a71a4

C MCIOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPyIHIETCS MPH PEIICHUH 33/1a4, TPEOYIONX Npeo0pa3oBaHsl HEKOTOPHIX (OPMYJT; JOIyCTIII He Ooree
OJHOM TpyOO# 1 0/1HOM HErpyOOot OIMOKH, He 6oJiee IByX-TpeX HErpyObIX HEAOUETOB.

Ouenka 2 CTaBUTCS B TOM CiIydae, €CIHM yYalluiics He OBJIAJeNl OCHOBHBIMH 3HAHUSMH B COOTBETCTBHH C TPEOOBAaHHSIMH M JIOMYCTHI OOJIBIIE
OLIMOOK M HEJ0UETOB, YeM HEO0OXO0IMMO ISl OLIEHKH 3.



OuneHka NMCbMEHHbIX KOHTPOJbHBIX PadoT

Ouenka 5 craButcs 3a paboTy, BBIIIOJHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJ0YETOB.
Ounenka 4 craBuTCS 32 Pa0OTy, BBHIIIOJHEHHYIO IMOJHOCTBIO, HO TPU HAJIMYUM HE 0ojiee OJHOM OIIMOKM W OJHOTO HexoueTa, He Oojiee Tpex
HE/I0UETOB.
Ouenka 3 craBuTCs 3a pabOTy, BBHIOJTHEHHYIO Ha 2/3 Bcel paObOTHI MPABUIIBHO WIIM NP JOMYILIEHUH HE OoJiee ofHOM rpy0Ooit ommoOku, HE Oosee
Tpex HerpyObIX OMIMOOK, OTHOM HETpyOOii OIMOKK M TPeX HEJOUYETOB, MPH HATMYUH YETHIPEX-TISITH HEAOUYETOB.
Ouenka 2 cTaBuUTCS 32 pabOTy, B KOTOPOW YHCJIO OMMOOK U HEIOYETOB MPEBBICUIIO HOPMY ISl OIICHKH 3 WJIM TPABWIBHO BBITIOJHEHO MeHee 2/3
paboTHL.

Ouenka 1a060paTopHbIX padoT

Ouenka 5 craBUTCS B TOM Cllyyae, €CIIM y4allluHCs BBIIOJHWI paboOTy B MOJHOM 00BbeMe ¢ COOJIIOJIEHMEM HEoOXOIMMOMN MOCie0BaTeIbHOCTH
MIPOBE/ICHUS OTBITOB M M3MEPEHHIT; CAMOCTOSTENIFHO M PAlMOHAIBHO MOHTHUPYET HEOOX0IMMOe 000pyIOBaHKE; BCE OMBITHI IIPOBOJNT B YCIOBHAX H
pexumax, o0ecreyuBaroIIUX MOJy4YeHHUE MPABWIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIOJaeT TpeOOBaHMs MpaBWil 0€30MacCHOrO TpyJa; B OTYETE
MPAaBUIILHO M aKKYPAaTHO BBITIOJHSET BCE 3aITUCH, TAOIHIIbI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHUS, IIPABUIILHO BBITTOIHSACT aHAIIN3
MOTPEIIHOCTEN.

Ouenka 4 craBUTCS B TOM ClIydae, €CJIM yYalluiics BBIIOJIHUI paboTy B COOTBETCTBUH C TPEOOBAHUSAMU K OLIEHKE 5, HO JIOMYCTUII JIBa-TPU HEJ0UETa,
He 6osiee 01IHOM HerpyOoii OMMOKY U OJJHOTO HEJ0YeTa.

Ounenka 3 cTaBUTCS B TOM Cllydae, €CIM YyYallMiics BBINOJHUI PabOTy HE MOJHOCTHbIO, HO OObEM BBIIOJHEHHOM YacTH TaKOB, YTO IO3BOJISET
MOJIyYUTh IPABUIIbHBIE PE3YJIbTATHI U BBIBOJBI, €CJIM B X0J1€ MPOBEICHHS ONbITA U U3MEPEHUH ObLIIM JOMYLIEHBI OIINOKH.

Ounenka 2 cTaBUTCS B TOM Cllyyae, €CJIM YYalIUICS BBINOJIHWI pabOTy HE IMOJHOCTbIO M OOBEM BBHINOIHEHHON PabOTHI HE IMO3BOJISET CHENATh
IIPAaBUJIbHBIE BBIBOJIbI, BEIYMCICHHS; HAOIIOICHNS IPOBOJMIINCH HEMTPABUIIBHO.

Ilepeyensb omudoK

I'pyovie omuoku

1. He3nanwe ompeneneHuii OCHOBHBIX TOHSATHH, 3aKOHOB, MPaBUJ, MOJOXKEHHH Teopuu, (Gopmyn, OOIIENPUHSTHIX CHUMBOJOB, O00O3HAUEHUS
(UBUIECKUX BEITMYHH, IUHUILY U3MEPEHUS.

2. HeymeHue BbIIEHATH B OTBETE TJIABHOE.

3. Heymenue npuMeHsTh 3HAHUS TSl PEIICHUs 3a7a49 M OOBICHEHHS (U3UYECKUX SBJICHUN; HEMPABWIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI, 3a/IaHUS
WM HEBEpHbIE OOBSICHEHUS XOJla WX pEIICHHs, HE3HAHHE TMPUEMOB pEIICHHs 3a7ad, aHAJIOTHMYHBIX paHEe PEIICHHBIM B KJacce; OIIHOKH,
MTOKa3bIBAIOIIME HEMTPaBUILHOE TTOHUMAHKE YCIOBUS 33/1a4U WJIM HETPABHIILHOE UCTOJIKOBAHUE PEIIICHUS.

33



4. HeyMeHH€e YATATh U CTPOUTH rPaUKH U MPHHIIUITHAATLHBIC CXEMbI

5. HeymeHHe MOATrOTOBUTH K pabOTe YCTAHOBKY WJIM JJaOOpaTOpHOE O0OPYAOBaHKE, MPOBECTH OIBIT, HEOOXOAMMBIC PAcYEeThl WM HCIOJIb30BAThH
MOJIyY€HHbIC JAHHBIC [ BBIBOJIOB.

6. HeOpexHoe oTHOIICHHE K 1a00paTopHOMY 000pYAOBAHUIO U U3MEPHUTEIHLHBIM IIPUOOPAM.

7. HeymeHue onpeieiuTh MOKa3aHUsi K3MEPUTEIILHOTO MPUOOpA.

8. Hapyienue TpeboBaHMii TpaBuil 0€30MMaCHOTO TPY1a MPHU BBITOJHCHUN SKCIIEPUMEHTA.

Hezpyouvie ouuoku

1. Herounoctu hopMyITHUpOBOK, ONpE/ICICHUN, 3aKOHOB, TEOPHUHl, BRI3BAHHBIX HEIMOJHOTOW OTBETAa OCHOBHBIX MPU3HAKOB OINPEIEIISIEMOTO MOHSTHSL.
OmunOkH, BbI3BaHHBIE HECOOIIOICHUEM YCIOBUN IIPOBEACHMSI OIIBITA WM U3MEPEHUI.

2. OmmOKy B YCIOBHBIX 0003HAYEHHSIX HA MPUHIIUIHAIBHBIX CXeMaX, HETOYHOCTH YepTexeil, rpauKoB, cXeMm.

3. HpOHyCK WM HETOYHOE HallMCaHue HAaUMEHOBaHUHI CANHUIL (bI/I?;I/ILIeCKI/IX BCJIIMYHH.

4. HepanoHaJIbHBIM BEIOOP X0J1a PEIICHUSI.

Heoouemui

1. HepaunoHnanbHble 3a1IUCH NIPU BBIYUCIICHUAX, HEPAIIMOHAIbHbIE IPUEMbI BBIYUCIICHUN, IPe0Opa30BaHUI U pEIICHUs 3a/1a4.
2. ApudmeTnueckue OmMUOKH B BEIYUCICHUX, €CIIU 3TH OMIUOKU Ipy00 HE HCKAXKAIOT PEaIbHOCTD MOYYEHHOTO pe3yibTara.
3. OtnenbHBIE TOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA WIIH OTBETA.

4. HeOpesxHoe BBINOJIHEHHE 3aIIUCeH, yepTexeil, cxeM, rpadukoB.

5. Opdorpaduueckue U MyHKTyaI[MOHHBIEC OIITHOKH.
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