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[TOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o ¢usnke 6a30BOro YpoBHS Ha YPOBHE CpeAHEro o0Iero oopa3oBanus pa3padoTaHa Ha OCHOBE
TTOJIO’KEHUH U TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMN MPOTPaMMEI, TTPEICTABICHHBIX B
®I'OC COO, a takke ¢ yaérom (dheaepanbHOi padouel mporpaMMbl BOCIIUTAHMS U KOHIICTIIIMHN MPEIOaBaHsI
yuebHoro npeamera «Dusrka» B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoii deneparum, peaau3yroiux OCHOBHEIC
00pa3oBaTeIbHBIE MPOTPAMMEL.

CopneprkaHue mporpaMMel 1o GU3UKe HAIpaBiIeHO Ha (OPMUPOBAHIE €CTECTBEHHO-HAYYHOW KapTHHBI MAPa
oOyuatomuxcs 10—11 knaccoB npu o0yueHnn ux pusrike Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/CATEILHOCTHOIO
noaxoja. [Iporpamma o gusuke coorBerctByeT TpedoBanusmM OI'OC COO k mIaHUPYEMbIM JTHYHOCTHBIM,
MIpeIMETHBIM ¥ METalpeAMETHBIM pe3yJibTaTaM 00ydeHHs, a TAK)Ke yIUTHIBAET HEOOXOIUMOCTh peaTH3aiu
MEXIPEAMETHBIX CBSI3eH (PM3UKH C €CTECTBEHHO-HAYYHBIMU YUCOHBIMH MpeaMeTaMu. B Hell onpenensatoTcs OCHOBHbBIE
LIEJTM U3Yy4eHUs (PU3UKU Ha YPOBHE CPEHEro o0IIero 00pa3oBaHus, TNIAHUPYEMbIE PE3yJIbTaThl OCBOSHHUS Kypca
(bM3MKH: TMYHOCTHBIE, METAIIpeIMETHBIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamma no (pu3mKe BKIIOYAECT:

TUTAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B TOM YHCJIC MPESIMETHBIC PE3YJIbTAThI 1O
rojgam oO0y4eHUs;

coJiepkaHue yaeOHoro npeamera «Pusnkay 1mo rogaM o0ydeHHs..

dusuka Kak HayKa 0 HanboJjiee 00IMX 3aKOHAaX MPUPOJIbI, BRICTYIIAsA B KAU€CTBE YUSOHOTO MPEIMETa B IIKOJIC, BHOCUT
CYIIIECTBCHHBIN BKJIA]] B CUCTEMY 3HAHUU 00 okpyxarormieM mupe. [IIKkoapHBIH Kypc QU3UKK — CUCTEMOOOPa3yIOIHI
JUTS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MMOCKOJIBKY (PH3HUecKre 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U
ABIICHUH, U3y9aeMBIX XUMHUEH, Ononoruei, pusndeckoii reorpadueit n acrpoHoMueit. Mcrmonp30BaHne 1 akKTUBHOE
MpUMEHEHUE (PU3UUCCKUX 3HAHUN OMPENEISIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe IHEPreTHKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHUs] HOBBIX MAaTEPUAJIOB C 33laHHBIMU CBOMCTBaMU U Ipyrux. U3yuenue
(hM3UKHM BHOCHT OCHOBHOM BKJIa/1 B (HOPMHUPOBAaHUE €CTECTBEHHO-HAYIHOW KAPTHHBI MUpa 00YJaroIInuXCsl, B
(hbopMHUpPOBaHUE YMEHHIA TPUMEHSATh HAYYHBIH METO]I TIO3HAHUS TPU BBITOJIHEHUH UMHU YYSOHBIX UCCIICIOBAHHIM.

B ocHOBY Kypca pu3uku JuIsl ypOBHS CpeHero o0Iiero 00pa3oBaHus MOJIOKEH P/l HJleH, KOTOPhIE MOIKHO
paccMaTpuBaTh KaK MPUHIUIIBL €F0 TOCTPOSHUSL.

Wnes nenoctHocTd. B COOTBETCTBUU € HEW KypC SBISIETCA JIOTUUECKHU 3aBEPIIEHHBIM, OH COJAEPKUT MaTEpUall U3 BCEX
Pa3aesioB (PU3UKH, BKIIFOYAET KaK BOMPOCH KJIIACCUYECKOH, TaK U COBPEMEHHOM (DU3MKH.



Wnes rerepanuzanui. B cooTBeTcTBHM ¢ Hel MaTepual Kypca Gu3uku 00beTuHEH BOKPYT (DU3HIECKUX TCOPHUH.
Benymum B kypce siBisieTcs GOpMHPOBaHKE NPEACTABIECHHI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEICCTBE H TIOJIE.
Wnes rymannTtapuzanuu. EE peanuzanus npeanonaraeT UCIOIb30BaHUE T'YMaHUTAPHOTO MOTCHIIMANA (PU3NIECKON
HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (GU3UKH C PA3BUTHEM OOINECTBA, & TAKXKE C MHPOBO33PEHUECKIMH,
HPABCTBCHHBIMHU U SKOJIOTUYCCKUMU Hp06ﬂeMaMI/I.

Wnes npuknagnoit HanpaBieHHOCTH. Kype ¢u3uku npeanonaraet 3HaKOMCTBO € IIUPOKUM KPYT'OM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUM U 3aKOHOB.

Wnes sxonoruzanuu peanusyercsi HOCPeACTBOM BBEIACHUS 3JIEMEHTOB COAEP/KaHUA, MOCBALIEHHBIX 3KOJIOTHYECKUM
HpO6HCMaM COBPEMCHHOCTH, KOTOPLIC CBA3AaHbI C PA3BUTUCM TCXHUKHU U TCXHOHOFHﬁ, a TaK¥XKeE O6Cy)KI[CHI/I$[ np06neM
PaIMOHANIBHOTO MPUPOAOTIOIH30BAHMS U IKOJIOTUIECKON 0€30MacHOCTH.

CrepxHEBBIMH DIIEMEHTaMH Kypca (M3UKH Ha YPOBHE CpeHETo 00IIero oOpa3oBaHusl ABISIOTCS (PU3NIECKHIE TEOPHH
(bopMmupoBaHKe MPEACTABICHUI O CTPYKTYPE MOCTPOSHUS (PU3NUECKON TeOpUH, pOiu (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOE, TPAHUIIAX TPUMEHUMOCTH TCOPUH, JISl OTIMCAHUS
€CTECTBEHHO-HAYYHBIX SABICHUH U TIPOIIECCOB).

CHcTeMHO-/IeATeTbHOCTHEIH MOAX0/T B Kypce (QH3UKHU pean3yeTcsl MPEX/Ie BCETo 3a CYET OpraHn3alun
IKCIIEPUMEHTAJILHOM JeSATeILHOCTU 00y4aromuxcs. s 6a30Boro ypoBHs Kypca (DU3MKH — 3TO UCTIOJIb30BAHHE
CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B IpOrpaMMe 1o (GU3UKe
00BeIMHEHBI B OOIINH CIICOK YUEHNYECKHX MMPaKTHIECKUX paboT. Beigenenne B yka3aHHOM NepevHe J1a00opaTOPHBIX
paboT, MPOBOIUMBIX JJIsSI KOHTPOJIS M OLIEHKH, OCYIIECTBIISICTCSl yYaCTHUKAMH 00pa30BaTEILHOTO MPOIECCa UCXOIS U3
0COOCHHOCTEH TUIAHUPOBAHYSI U OCHAICHUS KaOuHeTa ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBIaJACHNAE 00YYaIOIIMMUCS
YMEHHUSMHU TIPOBOJINTH KOCBEHHBIE U3MEPEHHUS, UCCIIETOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJMYWH U TOCTAHOBKY
OIIBITOB ITO IPOBEPKE NPCATOKECHHBIX I'MIIOTES.

Bosnblioe BHUMaHKE yAENSIETCA PEIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a4a4. [Ipu 3ToM A pacu€THBIX 337134
MIPHOPHUTETOM SIBIISTIOTCS 3a/1a49M C SBHO 3aIaHHON (PM3MYECKON MOJIENBIO, TO3BOJISIONINE TPUMEHSTh N3yUeHHbBIS
3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJTHOTO pa3jiesia Kypca, TaK U UHTETpUpys 3HAHUS U3 pa3HbIX pa3aesioB. [
KaQ4YC€CTBCHHBIX 3aJia4d IPUOPUTCTOM ABJIAIOTCA 3a/laHUA HAa O6’b$ICHeHI/Ie IMPOTCKaHUA (1)H31/I‘-IGCKI/IX SIBJICHUH 1 IIpoueccCoB
B OKpYKaroIleH KU3HU, TPEOYIONIe BEIOOpa (PU3NISCKON MOJISIHN JJIs CUTYallH MTPAKTHKO- OPUEHTUPOBAHHOTO
XapakTepa.



B cootBercTBUH ¢ TpedboBanmsaMu @I'OC COO k MaTepHaIbHO-TEXHHYECKOMY O00CCIICUCHHIO YIEOHOTO TIporiecca
0a30BbIf YPOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus ODKEH U3y4aThCs B YCIOBHSIX
MPEIMETHOTO KaOuHeTa (PU3NKU WM B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunete hm3uku MommkHO OBITH HE0OXoANMOe TabopaTopHOe 000pyIOBaHNE JUTA BHITIOTHEHUS YKa3aHHBIX B
nporpaMMe 1o (pusrke y4eHHIeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pYyIOBaHHE.
JlemoHcTpanmonHoe 00opyaoBaHue GOpMUPYETCS B COOTBETCTBUY C IPUHITUTIOM MUHHUMATbHON JOCTATOYHOCTH U
o0ecrneunBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IPOrpaMMe TIo (PU3HKE KITFOUYEBBIX IEMOHCTPALIMH JIJISl KCCIICIOBAHHUS
M3y49aeMbIX SBJICHHUN U MPOLIECCOB, YMITUPUIECKHUX U (DYHIaMEHTATBFHBIX 3aKOHOB, HX TEXHUYECKAX MPUMEHEHUH.
JlaGopaTopHoe 000pyIOBaHKE JJIs YYCHHUYECKUX MPAKTHYSCKUX PaboT (JOPMHUPYETCS B BHJIE TEMATUUICCKUX
KOMIUIEKTOB U 00€CIICYNBACTCS B pacyETe OJTHOTO KOMIUIEKTA Ha JIBYX 00ydJaronuxcs. TeMaTHIeCcKue KOMITICKThI
nabopaTopHOTo 000pyIOBaHUS JOIHKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIONh30BAHUN aHAJIOTOBBIX U IIU(PPOBBIX
prOOPOB, a TaK)KE€ KOMIIBIOTEPHBIX M3MEPUTENBHBIX CHCTEM B BUE U POBBIX JIAO0OPATOPH.

OCHOBHBIMH LIEJISIMHA U3Y4eHUST (PU3UKU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

(hopMupoBaHUE HHTEPECA U CTPEMIICHHS 00YJAIOINXCS K HAYYHOMY M3YYSHHIO MTPUPOJIBI, Pa3BUTHE UX
HMHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

Pa3BUTUC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTO/I€ IMO3HAHUA U q)OpMPIpOBaHI/IC HUCCIICAO0BATCIBCKOT'O OTHOIICHHUSA K
OKPY>KAOIIUM SIBJIICHUSIM;

(hopMupoBaHUEe HAYIHOTO MUPOBO33PEHMS KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOCHHUS MaTepul U (HyHIaMEHTaITbHBIX
3aKOHOB (DH3UKHU;

(hopMupoBaHUE yMEHHIA OOBSICHATH SBICHUS C UCTIOIb30BAaHHEM (DM3UYCCKUX 3HAHUI U HAYYHBIX JIOKA3aTCILCTR;
(hopMupoBaHUe MpeaCTaBICHUN 0 PO (DU3HUKH [T Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.
JocTmxeHne 3THX 1ejiel o0ecreunBaeTcsl pelieHreM CIIeIYIOIUX 3a1a4 B IPoIiecce N3yueHHs Kypca GU3MKu Ha
YpOBHE CpenHero o01iero oopa3oBaHus:

MIPHOOpPETEHHE CUCTEMBI 3HAHUN 00 00IKX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIFOYas MEXaHUKY,
MOJIEKYJISIPHYIO (PH3HKY, 2TIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY W DIIEMEHTHI aCTPO(HU3HKH;

(hopMUpOBaHUE YMEHHIA MPUMEHSATh TEOPETUUCCKHUE 3HAHUS IS O0BSICHEHUS (PU3NUECKUX SIBIICHUI B IPUPOJIC U JISI
MIPUHSATHUS TPAKTUYCCKUX PEIICHUH B TIOBCSTHCBHOM JKU3HU;

OCBOEHHE CITOCOO0B PEIIeHHS Pa3IMYHBIX 3a/1a4 C SBHO 3a/IaHHON (PM3NYECKON MOJIENbI0, 3a]1ad, TTOAPa3yMeBAIOIINX
CaMOCTOSITEIBHOE CO3JIaHne (PU3MUECKON MOJICNH, aJIEKBATHOW YCIOBUSM 3a]1auH;

IIOHUMaHHuEC (l)I/I3PI‘-IeCKI/IX OCHOB U IIPUHIHUIIOB HCﬁCTBHH TEXHHUYCCKUX yCTpOI\/'ICTB 1 TCXHOJIOTHYCCKUX IMPOLCCCOB, UX
BJIMSTHHS HA OKPYIKAIOIIYIO CPENy;

OBJIQZICHHE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS U TTPOBEACHUS (PN3NUECKUX IKCIIEPUMEHTOB, aHAIN3a U
UHTEpIIpeTayuy HHQOopMaIiH, OnpeIeeH s JOCTOBEPHOCTH MTOMYYSHHOTO Pe3yJbTaTa;

CO3J/IaHUE YCIIOBUH JIJIS pa3BUTHSI YMEHUH MPOSKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOH IEATEIIEHOCTH.

Ha m3yuenne ¢pusuxu (0a30BbIi ypOBEHB) Ha YPOBHE CpETHETO 001Iero oopazoBanus orBoautcs 136 gacos: B 10
Kimacce — 68 gacoB (2 gaca B Henenio), B 11 kiracce — 68 gacos (2 gaca B HEZETIO).

[pennaraemplii B mporpamMmMe 1o (hU3HKe MepeucHb TJa00PaTOPHBIX M MPAKTHYECKUX PabOT SBISCTCS
PEKOMEHIOBaHHBIM, YUUTEIb AeNaeT BEIOOp MPOBEICHUS 1a00paTOPHBIX PabOT U OIBITOB C YYETOM HHIUBUIYAITbHBIX
0COOEHHOCTEH 00yJaIONTIXCS.

COZIEP’)KAHUE OBYUYEHUMA 10 KJIACC

Pazpen 1. ®usuka 1 METOBI HAYYHOT'O TO3HAHUS

®du3uka — HayKa o nmpupoae. Hay4drble MeTOIbI TO3HAHUS OKPYXKAIOIIero Mupa. Poib sKcriepiMenTa 1 TeOprH B
npoIiecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PH3HKE.

MonenupoBanre GU3NIECKUX SBJICHUH U IpolieccoB. Hayuynpie runore3sl. U3ndeckue 3aKOHbI U TEOPHUHU. | paHuUIIbI
MIPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpuHIIMT coOTBETCTBUS.

Ponpb 1 MecTo Qu3uky B GOPMUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUPA, B MPAKTHUECKOI IeSATEIbHOCTH JIIO IEH.
HemoncTpanuu

AHaJOTOBBIE U ITU(PPOBBIC U3MEPHUTENBHBIE IPHUOOPHI, KOMIBIOTEPHBIEC JATUYHKH.

Pazpen 2. Mexanuka

Tewma 1. Kunemaruka

Mexanndeckoe aBrmkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHKCHHUS.

Cucrema otcuéra. TpaekTopusi.

[Tepemerienne, CKOPOCTh (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM TOYKH, UX MPOCKIMH
Ha OCH CHCTEMBI KoopAuHat. CI0KeHHE MEPEMEIICHHUM U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABIkeHue. [ padmku 3aBHCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHWUSI, TyTH U TIEpEMEIEHIS] MaTepHaIbHONH TOYKH OT BPEMEHH.

CBo0ojHOE MajieHHe. Y CKOpEHHE CBOOOIHOTO MMaICHHS.

KpusonuneitHoe nBmkenue. J[BrmkeHne MaTeprUaIbHON TOUYKH IO OKPYKHOCTH C TTOCTOSTHHOM 110 MOJIYJTI0 CKOPOCTHIO.
YrnoBast CKOpOCTh, THHEWHas CKopocTh. [lepron 1 wactoTta obpamenus. LleHTpocTpeMuTensHOE yCKOPEHHE.



TexHU4ecKHe yCTpONCTBA U MPAKTHYECKOE TPUMEHEHHE: CITUAOMETD, NBHKEHNE CHAPAIOB, IEITHBIE M PEMEHHBIC
nepenayu.

HemoncTpanuu

Mogens cucTeMBI OTCUETA, HILUTIOCTPALNS KUHEMAaTHYECKUX XapaKTEPUCTUK ABMKECHUS.

[IpeoOpazoBanue IBMKEHUH C UCMOIB30BAaHMEM MTPOCTHIX MEXaHU3MOB. [laieHune Te B BO3ayXe U B Pa3peKeHHOM
IIPOCTPAHCTRBE.

Habnronenue apmxenus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

M3mepenne yckopeHusi cBOOOTHOTO TaaceHws. HampasieHne CKOpOCTH MPH ABMKCHHH 110 OKPYKHOCTH. Y YCHIHUCCKHHA
9KCIIEPUMEHT, JTa0OpaTOPHbBIC PadOTHI

N3ydeHne HepaBHOMEPHOTO ABMIKEHUS C LIENbIO ONPEIEIEHNS] MTHOBEHHOH CKOPOCTH.

HccnenoBanne COOTHOIMIEHUS MEKIY IYTAMH, IPOUICHHBIMH TEJIOM 32 MOCIEI0BATEIbHBIE PABHBIE IPOMEKYTKH
BPEMEHHU IPY PAaBHOYCKOPEHHOM JIBWKEHHUHU C HAYAJIbHOW CKOPOCTHIO, PaBHON HYJIIO.

Wzyuenne ABMKEHUS MapUKa B BA3KOH KUAKOCTH. M3yueHue OBIKEHHS Tela, OpOIIEHHOTO TOpU30HTaIbHO. Tema 2.
JnHaMuka

ITpunnun otHocurenbHocTH 'anunes. IlepBoiit 3akon HeroToHa.

WuepuynanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cuil. Bropoii 3akon HeroToHa nmst MatepuanbHON TOUKHU. TpeTnii 3aKoH
HeroToHa U1 MaTepHaIBHBIX TOYEK.

3axkoH BceMHpHOTo TAroTeHus. Cuna TsxecTd. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buns! Tpenus (mokos, ckonbxeHus, kadenus). Cuna tperns. Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHHS U CUila
Tpenus nokos. Koadduuument tperns. Cra conpoTUBIeHHS MPH IBMKSHNUH TeJa B )KUAKOCTH FITH Taze.
[NoctynaTenbHOE U BpalaTeabHOE IBHKEHHE aOCOIIOTHO TBEPIOTO Teda.

MOoOMEHT CUJIbl OTHOCUTEIBHO OcU BpameHus. Ilneuo cunbl. Y cnoBus paBHOBECHs TBEPIOTO TeENA.

TexHU4ecKHe yCTpONCTBA U MPAKTHYECKOE TPUMEHEHHE: TOAIINITHAKHY, IBMKEHUE HCKYCCTBEHHBIX CITyTHHUKOB.
HemoncTpanun

SIBneHve uHEepIUU.

CpaBHeHHE Macc B3auMOJAeHCTBYoIMX Ten. BTopoii 3akon HeroToHa.

Usmepenne cun. CiroxeHne CHIL

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Je(OpMAaIHH.

HesecomocTts. Bec Tena npu yckopeHHOM nmoabéMe U nagieHuu. CpaBHEHHE CUI TPEHUS MTOKOS, KAUEHUS ¥ CKOJIb)KEHUSI.
YcnoBus paBHOBECHS TBEPIOTO Tela. BUBI paBHOBECHS. Y USHUUIECKUN DKCIIEPUMEHT, JTA00OpaTOPHBIE PaOOThI
Uzyuenne aprxeHus: Opycka 1o HaKIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HHKAIOLINX B MIPY)KWHE U PE3WHOBOM 00paslie, OT ux Aedopmanuu.
Hccnenosanne ycinoBuil paBHOBECHSI TBEPIOTO Tea, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKOoHBI COXpaHEHUS B MEXaHUKE

Wmnynbc MaTepuanbHON TOUKH (TeENa), CHCTEMBl MaTEpUANIbHBIX TOYEK. IMITyJIbC CHITBI ¥ MI3MEHEHHE UMITYJIbCa Tela.
3aKOH COXPAaHEHUs NUMITyJbca. PEakTUBHOE IBHIKEHHE.

Pa6ota cuiiel. MOIHOCTH CHIIBL.

Kunerndeckast sHeprust MaTepraibHOM ToUKH. Teopema 00 N3MEHEHNH KHHETHYECKOW SHEPTUH.

[orenumansHas sHeprus. [loTennuansHas sHeprus ynpyro n1eopMUpOBaHHOHN MpyskuHbI. [loTeHIManbHas sHeprus
TeJa BOJIM3U HOBEPXHOCTH 3eMIIN.

[loTeHumanbHbIe ¥ HEMOTEHIMAIbHBIE CUITBL. CBA3b paboOTHl HEMOTEHIUATBHBIX CHII C HI3MEHEHHEM MEeXaHU4eCKOMH
SHEPTUM CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOM SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHUeckHne yCTpONUCTBA U IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KONEP, NPY>KUHHBINA MUCTOJIET, IBUKEHUE PAKET.
HemoncTpanuu

3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE IBHKEHHE.

ITepexon mOTEHIINATLHOM SHEPTUN B KHHETHUECKYIO U 00paTHO.

Y4eHUUECKHUI SKCIIEPUMEHT, JIa00paTOPHbBIE PadOTHI

Uzyuenne abCOMIOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO IBYX OAWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHUIECKOM SHEPTUH Tejla Ha IPUMepe PacTsSHKEHUs PE3HHOBOTO
KIyTa.

Paznen 3. MonekynapHas ¢pu3uKa 1 TEPMOANHAMHKA

Tema 1. OCHOBBI MOJEKYISIPHO-KMHETHYECKON TEOPHUU

OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KNHETHYECKOM TEOPHUHU U UX OIBITHOE 000CHOBaHKE. BpOyHOBCKOE ABHKEHUE.
Huddysus. Xapakrep nBHKEHUS U B3aUMOACHCTBHS YaCTHII BemecTBa. MoOJIENI CTPOCHHUS Ta30B, KHUIKOCTEH U
TBEPBIX TeN U 0OBSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojeneil. Macca u pasmepsl Mosieky. KonuuectBo
BeniecTBa. [locTosiHHass ABoraapo.



TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remnepatyp Llenbcus.
Monenb naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO- KHHETHYECKOH TEOPUHU MICANIBbHOTO ra3a. AOCOMOTHAS
TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKOM SHEPTUH TEIJIOBOTO IBMKEHUA yacTul] rasa. lllkana temmneparyp
Kenbeuna. ['azoBble 3akoHbL. Y paBHeHUEe MenneneeBa—Knaneiipona. 3akon JlaneroHa. M3omporeccsl B AcalbHOM Tra3e
C TIOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. I paduyeckoe npeacTaBicHIe H30IPOIIECCOB: H30TEpMa, H30X0pa, u300apa.
TexHU4eCKHe yCTPONCTBA M MTPAKTHYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Hemonctpanuu
OnBITHL, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEIIeCTBa, PoTorpadun MOJIEKYS OPraHUIeCKUX COSTUHEHHI.
Omnebrtel o qudQy3un xKuIKocTeit u razoB. Moaenb OpOYHOBCKOTO ABHIKEHUSI.
Mogpens onsita IlTepHa.
OnBITHL, JOKA3BIBAIOIIHE CYIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHSL.
Mopens, WLTIOCTPUPYIOAs TPUPOAY JaBJICHIS ra3a Ha CTEHKH cocyia. OTIBITH, HIUTFOCTPUPYIOIIHE YPaBHEHUE
COCTOSIHUSA UJICATBHOTO Tra3a,
H30MPOIIECCHI.
YueHn4eCcKui SKCIIEPUMEHT, JabopaTopHBIC PabOThI
OnpeneneHue Macchl BO3lyXa B KJIIACCHOW KOMHATE Ha OCHOBE U3MEPEHUH 00béMa KOMHATHI, JaBJICHUS] K TEMIICPATYPhI
BO3/1yXa B HEH.
HccnenoBanne 3aBUCUMOCTH MEXKAY TTapaMeTpaMH COCTOSHUS pa3pekeHHOTO
rasa.

Tewma 2. OCHOBBI TEPMOIUHAMHUKHI

TepMmonuHamudeckas cucreMa. BHYTpeHHSS SHEPTHsl TEPMOAMHAMUYIECKOH



CUCTEMEI 1 crioco0bI €€ m3MeHeHns. KonndecTBo TemIoTs 1 paboTa. BHyTpeHHSS 2HEPTHS 0THOATOMHOTO HI€ATHHOTO
raza. Bune! Teruionepeaayu: TeIIONPOBOIHOCTD, KOHBEKIIH, U3TyUeHHE. Y IeTIbHAas TEIUNIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl Npu TeIionepesaye.

[onsitre 06 annabatHOM mpotiecce. [lepBrlit 3ak0H TepMoarHaMUKH. [ I[puMeHeHre mepBoro 3aKk0Ha TEPMOAHHAMUKH K
nzomnporeccam. [ paduueckas nHTEpIpeTays padoTh rasa.

Bropoti 3akon TepmoanHamuku. HeoOpatumMocTs npoieccoB B pupoje. TemnoBsie MamuHbl. [[puHInnG 1eHcTBUs
TEIUTOBBIX MAIITHH.

IIpeoOpazoBaHus SYHEPTUN B TEIUIOBEIX MamHaX. Koaddumuent mone3noro nedicTBys TEIIOBOW MammuHbL. ki
Kapno u ero koappuIMeHT mose3Horo AeHCTBHs. DKOIOTHIECKHE TPOOIIEMBI TEIUIOIHEPTETHKH.

Texauyeckue yCTpOWCTBa U MPAKTHYECKOE MPUMEHEHHUE: IBUTATENb BHYTPEHHETO CrOpaHusl, OBITOBOW XOJIOIMIBHHK,
KOHIHIIHOHEP.

HemoncTpanuu

W3zmeHeHne BHYTpEeHHEH SHEPTUH TeNa IpU COBEPILIEHUH PaOOTHI: BBUIET MPOOKH M3 OYTHUTKU MO/ AEHCTBHEM CKATOTO
BO3/yXa, HarpeBaHue >pupa B JIATyHHOH TpyOKe MyTEM TpeHHs (BUACOAEMOHCTPAIIHS).

M3menenne BHyTpEeHHEH 2HEPTHH (TEMITepaTyphl) Tea MpH Terwtonepenade. OMbIT 1Mo aanadaTHOMY PacIInPEHUIO
BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoi TypOHHBI, IBUTATEISI BHYTPEHHETO CTOPAHUS], PEAKTUBHOT'O IBUTATEIS.

YueHUYeCKui SKCIIEPUMEHT, JabopaTopHBIC PabOTHI

N3mepenue yaenbHOl TeII0EMKOCTH.

Tema 3. ArperatHble cocTOsIHUS BeliecTBa. Da30BbIE MEPEXOIbI

[TapooOpa3zoBanue u KoHAeHCaus. Mcnapenne u kumnenne. AOCOIOTHAs U OTHOCHUTEIbHAS BIAXKHOCTh BO3/IyXa.
Haceimennsiit map. Y aensHas TeruioTa napooOpa3oBaHrs. 3aBUCUMOCTh TEMITEPATyPbl KUTIEHUS OT JaBIICHUS.
Trépmoe Teno. Kpucrammueckue u amopgHbIe Tella. AHU30TPONHS CBOMCTB KpUCTAIUIOB, JKHUIKAE KPUCTAILIBL,
CoBpemeHHbIe MaTepuaibl. [I1aBnenue u kpucrammmzanus. Y qenbHas Ternora miasienus. CyOaumanus.
YpaBHeHUE TETUIOBOTO OajaHca.

TexHuuecKkHre yCTPONUCTBA U IIPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOIOIMU
IIOJTy4YEHHUs] COBPEMEHHBIX MaTepHaloB, B TOM YHCIIE HAHOMATEPHAIIOB, U HAHOTEXHOJIOTUH.

Hemonctpanuu

CsoiicTBa HaCBINICHHBIX ITapoOB. Kurmnenue IIpY MOHMXCHHOM JaBJICHUH. Croco05s1 HU3MECPCHUS BJIaXXKHOCTH.
Ha6HIOI[eHI/IC HarpeBaHus U MJIaBJICHUA KPUCTAJUIMYCCKOI'O BEIICCTBA. IICMOHCTpaIII/Iﬂ KpHUCTAJJIOB.

Y4eHndecKuil SKCIIEPUMEHT, T1a00paTOpHbIE padOTHI

M3MepeHne OTHOCUTENbHON BIIaKHOCTH BO3AyXa.

Pazpen 4. DnekrponuHaMuka

Tema 1. DnekTpocTaTrka

OnexTpuzanys Ten. JNeKTpUaecKuil 3apsia. J(Ba Buaa 3MeKTpuiecKkux 3apsaoB. [IpoBoAHNKH, AUSIEKTPUKN U
MOJTyIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsaa.

B3aumopeiictue 3apsinoB. 3akon Kynona. TodyeuHsli 3eKTpUUecKuil 3apsia. DnekTpuueckoe none. Hanpsok€HHoCTh
anekTpudeckoro nois. [Tpunnun



CYTIEPIO3HLINY dIEKTPUIECKUX NoJeH. JINHNN HaNps>KEHHOCTH 3IIEKTPHYECKOTO MTOJIS.

PabGota cun anexrpocrarudeckoro nois. [lorennuan. Paznocts moteHnuanos. [IpoBOTHUKY U TUIIIEKTPUKH B
3IEKTPOCTATHUECKOM Mouie. J{nasieKTpruueckas IpOHUIIAEMOCTb.

OnextpoémrocTs. KoHaeHCcaTop. DneKTpOEMKOCTE MITOCKOr0 KOHAECHCATOPA.

OHeprus 3apspKeHHOr0 KOHAEHCATOopa.

TexHudeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: SIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTaTHUECKAs 3alUTa,
3a3eMJICHUE ANIEKTPONPUOOPOB, KOHICHCATOP, KOMPOBAJIBHBIH anmapar, CTpyHHbIH IPUHTEP.
JeMoHcTpanuu

YCeTpoHCTBO M IPUHLIAIL JEHCTBUS MIEKTPOMETPaA. B3aumonelcTBue HasIeKTPU30BaHHBIX TEIL.
OnexTprudecKkoe NoJje 3apsKEeHHbIX Tell. [[pOBOJHUKY B 3JIEKTPOCTATUYECKOM MOJI€E. DIEKTPOCTaTHYECKAs 3alUTa.
JIMBIIEKTPHUKY B 2JIEKTPOCTATHYECKOM TIOJIE.

3aBHCHMOCTD NIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPa OT IUIOIIAN IJIACTHH, PACCTOSHUS MEKAY HUMH U
JTUBJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAEHCATopa.

YueHn4eCcKui SKCIIEPUMEHT, JabopaTopHBIC PabOThI

H3mepenue 31eKTpoEMKOCTH KOHIEHCcaTopa.

Tema 2. [locTossHHBIN 2neKTpUYECKUH TOK. TOKM B pa3IHUHBIX Cpeaax

OJeKTpUYeCKUH TOK. Y CIOBHSI CYLIECTBOBAHUS 3IEKTPUIECKOTO TOKA.

Ucrtounnku Toka. Cuna Toka. IlocTosTHHBIHN TOK.

Hampspkenue. 3akon Oma Ju1st y4acTKa IeTH.

ONEKTPpUYECKOE CONIPOTUBIICHUE. Y IENBHOE CONPOTHUBIICHHUE BELIECTBA.

[TocnenoBaTtenbHOE, TapaIeTbHOE, CMEIIAHHOE COSTMHEHHNE TTPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akon Jlxoyis—JIenmna. MOMIHOCTh 3IEKTPUIECKOTO TOKA.

OJNEeKTpOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHHNKA TOKA. 3akoH OMa 17151 MOJIHON (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe 3aMbikaHue.

OneKTpoHHAs MPOBOAUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTH COMPOTHUBIICHHUS METAIJIOB OT TEMIEPATYPHI.
CBepXnpoBOANMOCTb.

OeKTpuYecKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBogunku. CoOCTBEHHAs M MPUMECHAS TPOBOINMOCTD MOJYNTPOBOAHUKOB. CBOICTBA p—n-Tiepexo/a.
[MonmynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYECKUH TOK B paCTBOpax M pacIilaBax JIEeKTPOIUTOB.

DIEKTPOUTHICCKAS UCCOIUAINS. DICKTPOITH3.



DNeKTpUIECKUi TOK B ra3ax. CaMOCTOSITEILHBIN M HECAMOCTOSTEIBHEIN pa3psn. Momaus. [lra3ma.

TexHu4eckne ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETp, BOJIbTMETP, PEOCTaT, UICTOYHUKHU TOKa,
3JIEKTPOHArpeBaTeIbHbIe IPUOOPHL, SIEKTPOOCBETUTEIbHBIE TPUOOPEI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN A0/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, TTOITYITPOBOTHUKOBBINA AWO, TATbBAHUKA.

HemoncTpanuun

W3mepenue cuiibl TOKa U HalPSKEHUS.

3aBHUCUMOCTH CONPOTUBIICHUS UMINHAPUIECKUX MPOBOJIHUKOB OT JAJIMHBI, IJIOLIAAH MOMEPEUHOTO CEUECHHUS U
Marepuana.

CwMmeranHOe coelMHEHNE TPOBOIHHUKOB.

[Ipsimoe n3mepenne 3neKTpoABMKYIIEH cuiabl. KopoTkoe 3aMbIKaHNE TalbBaHUUECKOTO 3IEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTHUBIICHHUS.

3aBHCHMOCTD COTIPOTUBIICHHUS METAJIIIOB OT TeMIepaTypsl. [[poBOAMMOCTE 3JIEKTPOINTOB.

HckpoBoit pa3psa v mpoBOAUMOCTh Bo3ayxa. OMHOCTOPOHHSS MPOBOJUMOCTE THOJIA.

Y4eHndecKuii SKCIIEpUMEHT, T1a00paTOpHbIE padOTHI

N3yueHue CMEIIaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3mepenue a1eKTpoABMKYIIeH CHITbI HICTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

Habmonenue snekrponusa.

MexnpeaMeTHbIe CBSA3U

Uzyuenwne kypca puzuku 6a30Boro ypoBHs B 10 Kilacce 0CyIIecTBISIETCS ¢ YIETOM COJCPKATENBHBIX MEKIPEAMETHBIX
CBsI3€ll ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, TeOorpadiH U TEXHOJIOTHH.

MeskmpenMeTHbIC TIOHSATHS, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO IMO3HAHUS: SBJICHUE, HAyYHBIN (DaKT, TUTIOTE3a,
(hm3nyeckas BeNMM4MHA, 3aKOH, TEOPHs, HAOI0JIeHNe, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEh, H3MEPEHHE.
Maremaruka: penieHie CUCTeMbl ypaBHEHHH, THHeHHas QyHKUus, napadona, runepOona, ux rpauky 1 CBOWCTBa,
TPUTOHOMETpPUYECKHe (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIHUH HA OCH KOOPJIHUHAT, CII0KEHUE BEKTOPOB.

Buonorust: MexaHrueckoe IBMKEHHE B )KUBOH Tipupoe, nuddy3us, ocMoc, TEIUIO0OMEH KUBBIX OPraHU3MOB (BHIBI
TEIIoNepeayn, TEIUIOBOE PABHOBECHE), SIEKTPHUYECCKUE SIBIICHHS B )KUBOW PUPOJIE.

XUMHUS: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TEIIOBBIE
CBOMCTBA TBEPJBIX TEN, )KUIKOCTEN U Ta30B,



JNIEKTPUIECKUE CBOMCTBA METAILIOB, AJIEKTPOJIMTHYECKAS JUCCOIUAIINS, TATbBAHHUKA.

['eorpadusi: BIaXHOCTh BO3/1yXa, BETPBI, 0APOMETp, TEPMOMETP.

TexHomorusi: mpeoOpa30BaHUE ABIKEHUH C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE, IO IIAITHUKH,
HCTIONIb30BaHKE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOJOMET U IPyTHUe), IBUTATENIh BHYTPEHHETO
CropaHus, rmapoBast Typ6I/IHa, OLITOBOM XOJIOJUJIIBHUK, KOHAUIHUOHEP, TEXHOJIOTUH ITOJTYYECHUSA COBPEMEHHBIX
MaTEepUaoOB, B TOM YUCJIC HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH, JICKTPOCTATHYECKAsl 3aIUTa, 3a3CMJICHHE
3NIEKTPOTIPHUOOPOB, KCEPOKC, CTPYHHBIIN MPUHTEP, HICKTPOHATPEBATEIbHbIC IPUOOPBI, STCKTPOOCBETHTEIBHBIC
MIPUOOPEI, TATbBAHKKA.

11 KJIACC

Paznen 4. DnexkTpoauHamMuka

Tewma 3. MarauTtHoe nosie. DIeKTpOMarHuTHas! HHIYKIHS

[TocTostHable MarHUTHI. B3auMoeiicTBHE TOCTOSTHHBIX MAarHUTOB. MaruuTHoe nojie. BeKTop MarHuTHOW UHTyKIIUH.
[IpuHuun cynepno3uuuy MarHUTHBIX nosieu. JInHuu MarauTHo uaykuuy. Kaptuna nuHuid MarHuTHOM MHAYKITUU
TOJIS IIOCTOSTHHBIX MarHUTOB.

MarsuTHOE 10JIe TPOBOHUKA ¢ ToKOM. KapTrHa MTHHMI HHIYKIIMA MATHUTHOTO TIOJIS [UTHHHOTO MPSIMOTO MPOBOJHHUKA
1 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa. BzaumonelicTBre NpoBOIHUKOB C TOKOM.
Cuna Amriepa, e€ MOIYJIb U HallpaBJICHHUE.

Cuna Jlopenia, e€ MOyJb U HanpaBiieHUe. [[BHKEHUE 3apsDKEHHON YaCTHIIBI B OJJHOPOTHOM MarHuTHOM mojie. Pabora
cunel JIopeHua.

SIBneHue 3neKTpoMarHuTHOM UHAYKUUU. [I0TOK BEKTOpa MarHUTHON MHAYKIUU. DIIEKTPOABIKYLIAS CUJIa MHAYKIIH.
3aK0H IEKTPOMATHUTHOW HHIYKITMH Dapases.

Buxpesoe anexkTpudeckoe mosie. DISKTPOABIKYIIAs CHIa MHAYKIINH B IIPOBOJIHUKE, TBIXKYIIEMCS ITOCTYMATEILHO B
OJIHOPOJHOM MAarHUTHOM IIOJI€.

IIpaBuio Jlenna.

WNHIyKTUBHOCTE. SIBICHUE CAMOMHIYKITUU. DJICKTPOIBIIKYINAS CHUJIa CAMOUHTYKITUH.

OHeprusi MAarHUTHOTO TOJISL KATYIIKU C TOKOM. DJIEKTPOMATrHUTHOE TOJIE.

TexHUYeCcKHe yCTPOHUCTBA U MPAKTUUECKOE IPUMEHEHHE: IOCTOSIHHBIE MarHUTHI, JJIEKTPOMArHUThI, 3JICKTPOJIBUTaTENb,
YCKOPHUTEIH IJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS T1EYb.



JemMoHcTpanuu

OmnsIT Opcrena.

OTKJIOHEHHE MEKTPOHHOTO ITy4YKa MarHUTHBIM MoJieM. JIMHUKM WHAYKIMY MarHUTHOT'O TOJISL.

B3anmMopeiicTBue 1ByX NpOBOJHUKOB ¢ TOKOM. Cuina Ammepa.

[HeiictBue cuibl JIopeHIa Ha HOHBI ANEKTPOIUTA. SIBICHHUE 3IEKTPOMAarHUTHOW HHIYKIUY.

ITpaBuno Jlenna.

3aBUCHUMOCTb JIEKTPOABIIKYIIEH CUITBI HHAYKIUU OT CKOPOCTU U3MEHEHHS] MATHUTHOTO MOTOKA.

SIBneHue caMOMHIyKIUU.

Y4eHUUECKH SKCIIEPUMEHT, JIa00paTOPHbIE PadOTHI

W3ydeHrne MarHuTHOTO MO KaTYIIKH C TOKOM.

Wccnenosanne nelicTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKoM. MccnenoBanne SABIEHHA HIEKTPOMAarHUTHOM
WHAYKINH.

Paznen 5. KonebGanust u BOJHBI

Tema 1. MexaHn4eckue 1 3JIEKTpOMarHUTHBIE KOJIeOaHuUs

KonebarensHas cuctema. CBOOOIHBIC MeXaHWIeCKHE KoeOanus. ['apmormdeckue komebanus. [lepron, gactora,
amruTyna u ¢asza konebanuit. [Ipy>xuHHBIN MasTHUK. MaTeMaTHUeCKH MasTHUK. Y paBHEHHE TapMOHUYECKUX
kosiebanuil. [IpeBparenue sSHEPTUHU IPU TAPMOHUYECKHUX KOJIEOaHUSX.

KonebatensHb1il KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B HI€ATBHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorus Mexry MEXaHM4eCKUMH U AJIEKTPOMarHUTHEIMU KosebauusamMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUH B UACATHHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarommx KojledaHusX. BoHy IeHHbIE MeXaHUdecKne Konebanus. Pe3onanc. BeiHy ) 1eHHBIE
3IEKTPOMAarHUTHBIE KOJIEOaHMs.

[Tepemennslii Tok. CHHYyCOMAANBHBIN TIepeMEHHBII TOK. MOIIIHOCTh EPEMEHHOT0 ToKa. AMIUIUTYTHOE U IEHCTBYIOIIEe
3HAUYEHUE CUJIBl TOKA U HANPSKEHUS.

Tpancdopmatop. [IponszBoacTBo, nepenava u NOTpeOICHNE IMEKTPUIECKON YHEPTHHA. DKOJIOTHIECKIE PUCKHU TTPH
MIPOU3BOJICTBE AEKTpOdHeprun. KynbTypa HCIoNb30BaHus 3JEKTPOIHEPTUN B TIOBCETHEBHOM JKHU3HU.

TexHu4eckue ycTpoiCcTBa U MPAKTHUUECKOE TPUMEHEHHE: dIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TMHUH
3JEKTpoIepeaay.

HemoncTpanuun

HUccnenoBanne napaMmeTpoB KosiebaTeTbHON CUCTEMBI (IPYKUHHBIA MM MaTEeMaTHYECKUN MasTHHK).



Hab6mronenue 3aTyxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYXIEHHBIX KoliebaHuii. Habmoaenue pe3onanca.

CBOOO/IHBIE JICKTPOMATrHUTHBIE KOJICOAHNSI.

OcmuiorpaMMBI (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) ISl SJIEKTPOMAarHUTHBIX KOJIEOaHHIA.
Pe3onanc mpu rmocneaoBaTebHOM COeIMHEHUH PE3UCTOPA, KaTYIIKH HHIIyKTHBHOCTH U KOHIEHCATOPA.

Mopeinb TMHUY 3IEKTPOIIEPEAAUN.

Y4eHndecKuil SKCIIEPUMEHT, T1a00paTOpHbIE padOTHI

HccnenoBanne 3aBUCUMOCTH TTEPHOIa MaJIBIX KoJeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MacChI Tpy3a.
HccnenoBanre nepeMeHHOT0 TOKa B IIENH U3 MOCIeI0BATENbHO COETUHEHHBIX KOHIEHCATOPA, KaTyIIKU M PE3UCTOpa.
Tema 2. Mexanuueckue U 31eKTPOMarHUTHbIC BOJTHBI

MexaHn4ecKre BOJHBI, ycIoBHs pactpoctpanenus. [lepuoa. CkopocTs pacipocTpaHeHHs U JJIMHA BOJTHBI.
[Nomnepeunsie u npoaobEHBIE BOIHBL. MHTEpdepeHys n tndpakins MEXaHUIeCKUX BOJH.

3Byk. CxopocTs 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa. DeKTpoOMarHUTHBIE BOJIHBL. Y CIIOBUS
M3ITy4eHUS 3JICKTPOMArHUTHBIX BOJIH.

B3anmuas opuenranus BekTopoB E, B, V B anexkTpoMarautHo# BoHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXXeHHUE, MpeIoMIICHHE, TToNspu3anusl, Audpaxuus, uaTeppepeHnns. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.
[IIkana 37eKTPOMarHUTHBIX BOJIH. [[puMeHeHHE 3IeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

IIpuHuMIBEL paauoCBsI3U U TeeBUAEHU. Paguonokanus. D1IeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEe/Ibl.
Texnuueckue yCTpOﬁCTBa 1 MMPAKTUYCCKOC NPUMCHCHUEC: MY3bIKaJIbHBIC MHCTPYMCHTEI, YJIIBTPA3BYKOBast JHarHOCTUKaA B
TEXHUKE U MEJIUIIUHE, pajiap, PauONpPUEMHIUK, TEIEBU30D, aHTeHHA, Tenedon, CBY-neus.

Hemonctpauuu

O6pazoBaHue 1 pacpOCTPaHEHHE MOTIEPEUHBIX U ITPOJOILHBIX BOH. Konmebmomnieecs Teno Kak HCTOYHHK 3BYyKa.
Habnronenne orpaxxeHus: ¥ NpeIoMIICHHSI MeXaHUYeCKUX BosiH. Habnronenune unrepdepeHunn u tudpakiim
MEXaHUYECKUX BOJIH. 3BYKOBOW PE30HAHC.

Hab6mronenue cBsi3u TpOMKOCTH 3ByKa W BRICOTHI TOHA C aMIUTHTYIOW W YaCTOTOM KoJIeOaHHi.



HccnenoBanue cBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPaXXCHUE, MPEIOMIICHHE, OIpr3aLius, Audpaxuus,
uHTEepdepeHIus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacnpocTpaHeHUe cBeTa B 0NHOpoaHOM cpeae. JIyu cBera. Toueunslit
HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoenue n300pakeHNH B IIIOCKOM 3epKaJle.

[Ipenomiienne cBeta. 3aKOHBI IPEJIOMIICHUS CBETa. AOCOIIOTHBIH MToKa3arens npesnomieHus. [lonHoe BHyTpeHHEE
orpaxenue. [IpenenbHbli yroi nogHOro BHYTPEHHETO OTPAKEHUS.

Hucniepcust cBeta. CioxxHBIN cocTaB Oenoro ceeta. Liger.

CoOwuparomye u paccenBaroniye JMH3bl. ToHKas MuH3a. POKYCHOE PACCTOSHIE U ONTUYECKAs! CHIa TOHKOW JINH3BL.
[Toctpoenne n300paXkeHH B COOMPAIONINX 1 paCCEMBAIOIINX JTUH3aX. POpMysa TOHKOW JIMH3EI. Y BeJIHUeHHeE,
JlaBaeMO€ JINH30H.

[Ipenensl npUMEHUMOCTH F€OMETPUYECKON ONITHUKU.

Bonnosas ontuka. Uarepdepenus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHSI HAOIIOIEHUS MAaKCUMYMOB H
MUHMMYMOB B HHTEP(QEPCHIIMOHHON KapTHUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX HCTOUYHHUKOB.

Hudpaxums ceera. Judpaknronnas pemeérka. Y cioBre HaOMOACHUS TNIaBHBIX MAaKCUMYMOB TIPH MaICHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonspuzanus ceera.

TexHu4eckne ycTpoHCcTBa U MPaKTHYECKOE MTPUMEHEHHE: 04K, JTyTa, (poToamnmnapar, NpoeKIIMOHHBIH anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPAKIHOHHAS PEIIETKA, MOISPOU.

Hemonctpauuu

[IpsimonHEeiHOE pacTIipoCcTpaHeHUe, OTPAKEHUE U TIPEIOMIIEHUE CBETa.

Onrtuueckue npruOOpHI.

[lonnoe BHyTpeHHee oTpaskeHne. Mojens cBeToBoaa. MccienoBanue cBOMCTB H300pakKeHUH B JIMH3AX.

Mopenn Mukpockomna, Teiaeckona. Habmonenne narepdepeniuu cera. Habmonenne nudpakmum cBeta.
Hab6mnronenue nucriepcuu cBeTa.

[Tosryuenue criekTpa ¢ HOMOIIBIO IPU3MBI.

[onmy4enue criekTpa ¢ HOMOLIBIO JU(paKIMOHHON peméTku. Habmoaenue noasipu3anuy cBera.

Y4eHUUEeCKH SKCIIEPUMEHT, JIA00paTOPHBIE Pa0OTHI

N3mepenue nokazaTens NpeIoMIICHUs CTEKIIA.



HccenenoBanne cBONCTB N300pakeHNH B MrH3aX. HaOmrogeHre Tucniepcuu CBeTa.

Paznen 6. OcHOBHI crielanbHON TE€OPUH OTHOCUTENHHOCTH

I'panu1bl NPUMEHUMOCTH KJIacCHuecKoi MexaHuKu. [locTynaTsl cnenuanbHON TEOPUU OTHOCUTENBHOCTH:
WHBapUAaHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPUHITAIT OTHOCUTEIHLHOCTH DWHINTEeHHA.

OTHOCUTENHFHOCTH OJHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHH U COKPAIIICHNE JITHBI.

OHeprus U UMITYJIbC PEITUBUCTCKOM YaCTHIIBI.

CBsI3p MacCHI ¢ PHEPrHel U UMITYJIbCOM PENITUBUCTCKON YaCTHUIIBI. DHEPTHsI IIOKOSL.

Paznen 7. KanToBas dhusnka

Tema 1. DneMeHTHI KBAHTOBOM ONTHKHU

®oronbl. Dopmyna [Inanka cBs3u 3HEPTUU POTOHA C €T0 YACTOTON. DHEPTHS U UMITYJIbC (DOTOHA.

OtkpriTre n uccienoBanne Goroddderra. OnpIThl A. I'. CtoneToBa. 3akoHs! hoToddhdekra. YpaBHeHHE DifHIITEHHA
s potoaddexra. «KpacHas rpanuiia» horodddexra.

Hasnenue ceera. Onbrtsl 1. H. JlebeneBa. XuMudeckoe ACHCTBUE CBETA.

TexHu4ecKkHe yCTPOHUCTBA U MTPAKTHUYECKOE TPUMEHEHHe: (POTOAIeMEeHT, POTOaTINK, COTHEUHAas OaTapesi, CBETOIUOI.
HeMoHcTpanuu

®doToaddekT Ha ycTaHOBKE C HIMHKOBOM TutacTHHOW. MccnenoBanue 3akoHOB BHelIHETo GoTtoaddekra.

Ceeroaunoa. Conneunas 6atapest.

Tema 2. Ctpoenue aToma

Mopens atroma Tomcona. OmnbiTs! Pesepdopaa mo paccesauto o -uactuil. [Imanerapuas moaens atoma. [locTynaTs
Bopa. Uzny4yenue u nornomnienue OTOHOB MpH MEPEX0Ie aTOMa C OAHOTO YPOBHS SHEPTHU Ha APYroi. Buapl criekTpos.
CriekTp ypoBHEH 3HEpruu aromMa BOoAopo/a.

BonHoBbie cBoiicTBa yacTtull. Bonuel e bpoitns. KopmyckyisipHO-BOTHOBOM Ayain3m.

CroHTaHHOE U BBIHYXXJICHHOC U3JIy4YCHHUC.

TexHu4eckne yCTpOHCTBA U MPAKTHYECKOE MTPUMEHEHHE: CIIEKTPALHBIA aHAU3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBII
KOMITBIOTED.

HemoncTpanun



Mopens onsita Pesepdopma. OnpeneneHue ITHHBI BOJTHBI JTa3epa.

Hab6mronenne nuHedvaThIX CIIEKTPOB M3IydeHus. Jlazep.

Y4eHNUEeCKN HKCIIEPUMEHT, JIa00paTOPHbIE PadOTHI

HaOmoienne miuHEHYaToro crexTpa.

Tema 3. ATomMHOE SIPO

OKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOKHOCTE cTpoeHus sapa. OTKpeiTHE pagroakTuBHOCTH. OnbITE Pesepdopna mo
OTIPEIENICHHUIO COCTaBa PAJHOaKTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, raMma-u3nydeHus. Biusaue
PaIOaKTUBHOCTH HA )KUBbIE OPTaHU3MBI.

OTkpoITHE ITPOTOHA U HEWTpoHa. HykinonHas Mmozens snpa ['eitsenbepra— MBanenko. 3apsa aapa. MaccoBoe 4nciio
sapa. M3oTomnsl.

Anbda-pacmas. DIeKTpOHHBIA U MIO3UTPOHHBIN OeTa-pacnan. ['amMmma- nznyderne. 3akoH paAHOaKTUBHOTO pacraja.
OHeprus CBs3M HYKIJIOHOB B siipe. SlnepHsie cuibl. Jledekt maccol sapa. SnepHeie peaknuu. JlegeHne u cCuHTe3 Saep.
Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpobiaeMbl U TepCIeKTUBHI SIIEPHON YHEPTETUKU. DKOJIOTMIECKHE acTIeKThI
SIIEPHON SHEPreTUKU.

OneMeHTapHbIe YacTUIB. OTKPHITHE TIO3UTPOHA.

MeTtop! HaOMIOACHNS U PErHCTPALUY JIEMEHTAPHBIX YaCTHII.

OyHnameHTaNbHBIE B3auMoaeicTBus. EAMHCTBO Qu3nyeckoii KapTHHBI MUpa. TeXHUYECKHe YCTPOMCTBa U
[IPaKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa

BunscoHa, sinepHbIil peakTop, aToMHas 6oMba.

HemoncTpanuu

CYETYMK HOHU3UPYIOIUX YACTHLI.

Y4eHndecKuil SKCIIepUMEHT, 1abopaTopHbIEe padOTHI

UccnenoBanne TpekoB yacTull (10 TOTOBEIM (OTOrpadusiM).

Paznen 8. DimeMeHTHI aCTPOHOMHHU U aCTPOOHU3UKH

Oransl pa3BUTH acTpoHOMUH. [IpHKiITagHOEe M MUPOBO33pEHUYECKOE 3HAUEHNE aCTPOHOMMUHU.

Bun 3Bé3nnoro HebGa. Co3Be3aus, sipKue 3BE3BL, INIAaHETHI, X BUAUMOE JIBIKCHHE.

ConHeuHas cucrema.

Comnare. Comuaednast akTHBHOCTD. McTounuk 3Hepruu CoytHIa 1 3BE371. 3BE3/1bI, IX OCHOBHBIE XapaKTEPUCTHKH.
JuarpamMMa «crieKTpajbHBINA KJIacc — CBETUMOCTBY. 3BE3/bI TIIaBHON MOCIEI0BaTEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY I 3BE3]1 INIaBHOM MOCIIEN0BATEIbHOCTH. BHYTpeHHEee cTpoeHne



3B€31. COBpeMEHHbIE IPEACTABICHHS O IPOMCXOXKACHUN 1 3BoronMy CoHIA U 3BE311. DTaIbl )KU3HH 3BE3 L.

Mneunsrit [1yte — Hama [Manaktuka. [lonoxxenne u apmwkenne Comana B ['anaktuke. TUTBI ratakTuK. Pagunoranaktuku
1 KBa3apsl. YEpHbIE OBIPHI B sApaxX rajJakTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00ua. Paz6eranue ramakTuk.

Teopus bonbiioro B3peiBa. PeNMKTOBOE H3IIyUYEHHE.

Macmrabnast ctpykrypa BeenenHoil. Meraranaktuka. HepeméHnasie mpo0iieMbl aCTpPOHOMHUH.

VYuennueckue HaOMOCHUS

Habnronenust HeBOOPYXEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIIOKEHUI [UIs ONIPEIEICHUS T0JI0KEHHS
HeOECHBIX 00BbEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3/iuss CeBEpHOTO MONYIIApHUs 1 SIPKHE 3BE3BI.
Habnronenus B Teneckon Jlynsl, mianet, Mneanoro IlyTu.

O06o0maroree MOBTOPEHHE

Pounb hu3KKK 1 aCTPOHOMHUH B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COLUAIBHON M ATHUECKOM chepax AesTeIbHOCTH
YeJI0BeKa, poJib U MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOM HAyYHOU KapTHHE MUPA, POJb (GU3NIECKOH TEOPUH B
(hopMHUpOBaHNM NPEACTaBICHUN O (HU3NUECKON KapTHHE MHUPa, MeCTO (PU3NIECKON KapTHHBI MUPa B OOLIEM PSILy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABICHAN O IPUPOJE.

MexnpeIMeTHBIE CBSI3U

Uzyuenue xypca ¢puzuku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBISeTCs ¢ Y4ETOM COAEPIKATENbHBIX MEKIPEAMETHBIX
CBsI3€il ¢ KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMHH, TeorpadMy U TEXHOJIOTHH.

MesxnpeaMeTHbIE TIOHATHS, CBSI3aHHBIE C M3YYEHHEM METOJI0B HAYYHOTO MMO3HAHUS: SIBIEHUE, HAYUYHBIN (paKT, THIIOTE3a,
¢u3nueckas BeIMYNHA, 3aKOH, TEOPHS, HAOMIOACHUE, IKCIIEPUMEHT, MOAETUPOBaHIE, MOEb, U3MEPEHHE.
Maremartuka: peleHie CUCTeMbl YpaBHEHH, TPUTOHOMETpUIECKUe (PyHKIIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX IPOEKIIMKM Ha OCU KOOPAHUHAT, CIOXKEHUE BEKTOPOB,
MIPOM3BOIHEIE AIIEMEHTAPHBIX (YHKINH, IPU3HAKU TOA00MS TPEYTOJILHUKOB, ONpeieieHHe TUIOIAAN TNIOCKUX QUTyp 1
00béMa Tel.

buonorus: sanexTpudecKue BICHUS B )KUBOH NPUPOJE, KojeOaTeIbHbIC IBIKCHUS B )KUBOU IIPUPOJIE, ONITUUECKHUE
SIBJICHUS B )KUBOM NIPUPOJIE, ACUCTBUE paJUallui HA )KUBBIE OPIaHU3MBI.

XUMHA: CTPOCHUE aTOMOB U MOJIEKYJI, KpHCTAIIMYECKask CTPYKTypa TBEPIABIX TEll, MEXaHU3MBbI 00pa30BaHuUs
KPUCTAJUTMYECKON PEIIETKH, CIEKTPAILHBIN aHAU3.



I'eorpadus: MarHuTHBIE TONMIOCA 3eMITH, 3aJIe)KH MAaTHUTHBIX Py, POTOCHEMKA 3eMHON TIOBEPXHOCTH, TpECKa3aHne
3EMJIETPSICEHUI.

TexHonorus: TMHUM dIAEKTPoIIepeaay, TeHepaTop NEPEMEHHOI0 TOKA, JICKTPOIBUTaTeNb, UHAYKIIMOHHAS 11€4Yb, Pasiap,
paaronpuéMHIK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-meds, MpOeKIIMOHHBIN anmapaT, BOJOKOHHAsI ONTHKA, COTHEYHAs
Oatapes.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU S ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJAHET'O
OBLIEI'O OBPA30OBAHIA

OcBoenne yueOHOro npeamera « Pu3nka» Ha ypoBHE cpemHero obmiero odpazoBanus (60a30BbIi YPOBEHB) JOHKHO
00€CTIeYNTh IOCTHKEHHE CIIEAYIOIIUX JINYHOCTHBIX, METAIIPEAMETHBIX 1 MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
JINYHOCTHBIE PE3VYJIbTATDI

JImgaHOCTHBIE PE3YIIBTATHI OCBOCHHUS yueOHOTO npeaMeTa « DU3uKay JOIDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTD
00yYaIOIIUXCSl PYKOBOJCTBOBATHCSA CPOPMUPOBAHHON BHYTPEHHEH MO3UITUEH TUUHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTALINH, MO3UTUBHBIX BHYTPEHHUX yOEXKICHUHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0IiecTBa, pacIMpeHne KU3HEHHOTO OIBITA M OIBITA IEATEIEHOCTH B TIPOIIECcCe pealn3alid OCHOBHBIX HAIIPaBICHUIH
BOCIIMTATENIbHOM JESTENFHOCTH, B TOM YHCIIE B YaCTH:

IPaX/1aHCKOTO BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TTO3UIIMU 00YYArOIIErocs: KaKk aKTUBHOTO U OTBETCTBEHHOTO WJIEHa POCCUICKOTO
o0111ecTBa;

MPUHSATUE TPAJAUIIMOHHBIX OOIICYESIOBEUSCKUX T'YMAHUCTHUECKUX U JIEMOKPATHYCCKUX IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JISTEIILHOCTh B MHTEPECAX IPAKIAHCKOT0 OOIIECTBA, Y4aCTBOBATh B CAMOYITPABICHUH
B 00pa3oBaTeIbHON OpraHu3aIlng;

YMEHHE B3aNMOJICHCTBOBATE C COIMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C X (ZYHKIUSIMH U Ha3HAUYCHUEM;
TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIbHOCTH;

MaTPUOTUYECKOIO BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOM IPayKAAHCKON HIEHTHYHOCTH, TATPHOTH3MA; [IEHHOCTHOE OTHOIIIEHUE K
roCyIapCTBEHHBIM CUMBOJIAM, TOCTHKEHUAM

POCCHUHCKUX YYEHBIX B 00JIACTH (PU3UKHU U TEXHUKH;

JyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO IIOBEICHHSI, CIOCOOHOCTD OIIEHUBATH CUTYAIHIO U
NPUHUMATH OCO3HAHHEIE PELICHUS,

OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACSITEIILHOCTH YYEHOTO;

OCO3HaHMe JTMYHOTO BKJIaJa B TIOCTPOCHNE YCTOWYHBOIO OYIyIIIero;

3CTETUYECKOTO BOCTIUTAHUS:

3CTETUUYECKOE OTHOLIEHHE K MUY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILIETO (PU3NIECKON HAYKE;
TPYJIOBOTO BOCIUTAHHUSL:



HMHTEPEC K Pa3IUIHbIM c(hepam MpohecCHOHATBHOMN EeATENIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PM3UKOH U TEXHUKOH,
YMEHHE COBEpIIIaTh OCO3HAHHBIN BHIOOP Oymyiieli mpodeccuu u peau30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHbI;
TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHMIO U caM000pa30BaHuIo B 0071acTH (PU3UKU Ha MPOTSHKECHUH BCEH JKU3HU;
3KOJOTHYECKOT0 BOCTIUTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJIOTHIECKOH KyIBTYPbI, 0CO3HAHUE INI00ATLHOTO XapaKTepa SKOJIOTHIECKUX POOIIeM;
IJTAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUN B OKPYXAIOLIEH Cpelle Ha OCHOBE 3HaHUS LIEJIel YCTOMYUBOTO Pa3BUTHS
YEeJIOBEYECTBA;

pacIIupeHune OIbITa AeATETHbHOCTH SKOJIOTHIECKON HAIPaBICHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUN TI0 (hPH3HKeE;
LIEHHOCTHU HAYYHOT'O MTO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NIECKON HAYKH;
OCO3HaHHE IEHHOCTH HAYYHOM JIeTeNNbHOCTH, TOTOBHOCTH B TIPOIIeCcCe M3ydeHUs (PH3UKU OCYIIECTBIISATE MPOSKTHYIO U
HCCIIEIOBATENbCKYIO JEATENbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VYJIbTAThBI

ITo3HaBaTenbHBIC YHUBEpPCATbHBIC yUeOHBIC NEHCTBIS ba3oBbIe JOTHYECKUE NCHCTBHS:

CaMOCTOSTEIBHO (hOPMYITUPOBATH U aKTYyaTU3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEIENITh LIeJU ACSITENbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMBIX (PM3UIECKUX SIBICHUSX;

pa3pabaTsIBaTh IIAH PEUICHUS TPOOJIEMBI C YIETOM aHATN3a UMEIONTUXCSI MATEPHUATHHBIX ¥ HEMATePUATBHBIX
pecypcoB;

BHOCHTbH KOPPEKTHBHI B JICATEIHHOCTD, OIIEHNBATH COOTBETCTBUE PE3YIIBTATOB LENSIM, OIICHUBATh PUCKHU TIOCIIEICTBHIA
NIEATETHPHOCTH;

KOOpAWMHUPOBATH M BBINIOJIHATH pa60Ty B YCJIOBHAX P€AJIbHOTO, BUPTYAJIIbHOI'O 1 KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
pa3BHUBaTh KPEaTHBHOE MBIIUICHHUE TIPU PEIICHUN )KU3HEHHBIX TPOOIeM.

ba3oBrle nccienoBaTenbCKue ACUCTBUS:

BJIaACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYEBBIMU IIOHATHUAMU U METOJaMHU (1)PI3H‘I€CKOI>1 HayKH,



BJIAJICTh HABBIKAMH YUe€OHO-HUCCIICIOBATEIHCKON M MMPOCKTHOM IEATEIHLHOCTH B 00J1aCTH (DU3HUKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOUCKY METOJIOB PEIIeHNUs 3a/1a4 (PU3NIECKOTO COJCPIKaHMsl, IPUMECHEHHIO
Pa3IUYHBIX METO/IOB NTO3HAHUS;

BJIAJICTh BUAMU JICSTEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHMS, €T0 HHTEPIIPETAIMH, TPEOOPa30BaHUIO U PHMEHCHHIO
B pas3JIMYHbIX y‘-Ie6HI)IX CUTyalusax, B TOM YUCJIC IPpHU CO3AaHUU y‘-Ie6HI)IX ITPOCKTOB B oOacTu (1)I/I3I/IKI/I;

BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIU3UPOBATH 3a4avy, BBIIBUTATh T'MIIOTC3Yy eé peuicHus, HaXOAUTh
apTyMEHTBI JJIs TOKa3aTeNbCTBA CBOMX YTBEPIKICHHUI, 3a/1aBaTh MapaMeTPhbl U KPUTCPHUH PEIICHUS;

aHaNM3MPOBATH MMOJYYSHHBIC B XOJIE PEIICHNUS 3a/Ia4H PE3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATHE UBMCHCHUC B HOBBIX YCJIOBUSX,

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3aJa4 B 00pa30BaTEIbHOM ACATEIEHOCTH, B TOM YHCJIE IPU U3YYCHUH
li)36370 47

JaBaTh OI[EHKY HOBBIM CHTYallHsM, OLIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HaHUsI 10 (PU3HKE B MPAKTUIECKYIO 001aCTh JKU3HEISATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIIaraTh OPUTHHAIBHBIC TIOIX0bI H PEIICHUS; CTABUTh IPOOJIEMBI M 33]]a49H, JOMYCKAIOIINE
AJIBTCPHATUBHLIC PCIICHUSA.

Pabota ¢ unpopmanneii:

BJIJICTh HABBIKAMH MOTYYCHUS HHPOPMALUH (PU3NIECKOTO COJICPKAHUS U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEIBHO OCYIIECTBISTh MOUCK, aHAIN3, CHCTEMATH3AIIMIO M HHTEPIPETAINI0 HHPOPMAIIUK PA3TUIHBIX BUOB U
(dhopm mpencraBieHus;

OLICHUBATH JIOCTOBEPHOCTH UH(POPMAIIHH;

HCIIOJIBb30BaTh CPECACTBaA I/IH(l)OpMa]_[I/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PEUICHNN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPTaHU3AIIMOHHBIX 3a1a4 C CO6J'IIOI[CHI/IGM Tpe60BaHHI71 SPTOHOMUKH, TEXHUKHN 6C3OHaCHOCTI/I,
TUTHEHBI, peCypcocOepeKeHNs, IPABOBBIX M THYECKUX HOPM, HOPM WH(GOPMAITMOHHOW O€3011aCHOCTH;

CO3J1aBaTh TEKCThI (PU3UUECKOTO COACPIKAHHS B PA3THYHBIX (hopMaTax ¢ yu€TOM Ha3HAUCHUS HHPOPMAIMH U [IEIEeBOH
ayJUTOPUH, BBIOHpAsi ONTUMAIIBHYIO (JOPMY MTPECTAaBICHUS U BU3yaTH3alluH.

KoMMyHHKaTUBHEIC YHUBEPCAIBHEIC YIeOHbBIC ICHCTBUS:

OCYIIECTBIISTH OOIEHHE HAa YPOKaxX (PU3MKU M BO BHEYPOUHOI! IESITENBHOCTH; PACIIO3HABATH MPEIMOCHITKH
KOH(l)HI/IKTHI)IX CI/ITyaI_[I/Iﬁ n cMiATr4YaTh

KOH(JITUKTHI;



pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh M UCIIOJIL30BATh IPEUMYIIECTBa KOMaHIHOW U HHANBUAYAILHON paboThI;

BBIOMPATH TEMATUKY U METOJbI COBMECTHBIX JCHCTBHI C YUETOM OOILIMX HHTEPECOB M BO3MOXXHOCTEH KaXKAOTO WieHa
KOJUJIEKTUBA;

MIPHHUMATH IIEJTH COBMECTHOH IEATEIIbHOCTH, OPTaHU30BBIBATh M KOOPIAUHHPOBATH JEHCTBUA MO €€ TOCTIKEHHIO:
COCTaBIISITH IUIaH JICHCTBU, pacnpeAessiTh POJIU ¢ y4ETOM MHEHUH YYaCTHUKOB, 00CYXKAaTh Pe3yIbTaThl COBMECTHON
paboThr;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KAKJOI'0 YYaCTHUKA KOMaHAbI B 00N pe3yibTaT 1o pa3paboTaHHbIM
KpUTEPHSIM;

IpeyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HJEH C MO3UIIMHA HOBU3HBI, OPUTHHAIEHOCTH, MPAKTUYECKON 3HAUNMOCTH;
OCYILIECTBIIATH MO3UTUBHOE CTPATETHUECKOE MMOBEACHNE B PA3IIMYHBIX CUTYalHUX, IPOABISATh TBOPUYECTBO U
BOOOpaxkeHne, ObITh NHUIINATHBHBIM.

PerynsaruBHble yHUBepcanbHbIe YueOHbIe qeiicTBUsI CaMOOpraHn3aIis:

CaMOCTOSITEIBHO OCYILECTBIISTH NO3HABATEIBHYIO IESTEIbHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMMH, BBISIBIISAIThH
MpOoOJIEMBI, CTAaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSATEIHHO COCTAaBJIATH TUIAH PELIeHNs PACUETHBIX U KAUeCTBEHHBIX 3a/1a4, TUIaH BBHIOJIHEHUS MPAKTHYECKOH
paboThI ¢ Y4€TOM MMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOUTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYalLlHsIM;

pacumupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIA; 1eJaTh OCO3HAHHBIH BEIOOD,
apryMEeHTUpOBAaTh ero, Opath Ha ce0s

OTBETCTBEHHOCTH 32 PEIICHHE; OLIEHUBATH IPHOOPETEHHBIH OIIBIT;

croco0CTBOBATh (DOPMUPOBAHUIO U TMIPOSIBIICHUIO 3PYIUINH B 007acTH (PU3HUKH, TIOCTOSTHHO TTOBBIIIIATH CBOM
00pa3oBaTeNbHbIA U KYJIbTYpPHBIH YPOBEHB.

CaMOKOHTpPOJIb, SMOLIMOHAIBHBINA HHTEIUIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyallWsIM, BHOCHTb KOPPEKTHBBI B IE€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM;

BJIaJICTh HABBIKAMH [TO3HABATEILHON pe(IIeKCHH KaK OCO3HAHUS COBEPILAEMBIX ACHCTBUN M MBICIUTEIBHBIX IPOLIECCOB,
WX pEe3yJIbTaTOB U OCHOBAHHIA;

HCTIONB30BaTh MPUEMBI pe(hIIeKCHH IS OLIEHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHNUS;



YMeTh OIICHUBATh PUCKU M CBOCBPEMEHHO MPHHUMATD PEIICHUS 110 UX CHIDKCHHUIO;
IIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPYU AHAIU3E PE3YJIbTAaTOB AEATEIBHOCTH;

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U ApT'YMEHTBI IPYTHX MIPH aHATM3€ PE3YJIbTATOB JIEATCIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO IPYTHX Ha OIIHOKH.

B mipouecce JOCTHKEHHUS JINYHOCTHBIX PE3YJIBTATOB OCBOSHHSI TPOTPaMMBI IO (PU3HKE ISl YPOBHS CPETHETO OOIIEro
00pa3oBaHus Y 00YJaIONIMXCSI COBEPIICHCTBYETCS SMOIMOHABLHBINA HHTEIUICKT, TPE/IIONIATaAF0IHH
c(hopMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IOHUMATh CBOE YMOIIMOHAIIBHOE COCTOSIHUE, BUAEThH HAIIPaBJICHUS
Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHOM C(ephl, OBITH YBEpEHHBIM B ceOe;

CaMOpEeTyJIMPOBAaHNUS, BKITFOYAIONIET0 CAMOKOHTPOITh, YMEHUE MPHHUMATL OTBETCTBEHHOCTH 3a CBOE MOBE/ICHUE,
CIOCOOHOCTE aIarnTUupoOBaTLCA K OMOIIMOHAJIIBHBIM U3MCHCHUAM U ITPOABJIATH FH6KOCTL, OBITH OTKPEBITBIM HOBOMY
BHYTpPEHHEH MOTHBAIIUH, BKIFOYAIOIICH CTPEMIICHHE K JJOCTH)KCHUIO TIEJIU U YCIEeXy, ONTUMU3M, HHHIIUATUBHOCTD,
YMEHHUE JCHCTBOBAThH UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKJIFOYAIOIIEH ClIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSTHHUE APYTHX, YIUTHIBATH €T0 MPH
OCYIECTBICHUH OOLICHUS, CIOCOOHOCTH K COYYBCTBHIO U COTICPEKUBAHUIO;

COLIMABHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BRICTPAUBATh OTHOIICHHS C IPYTUMHE JTHOABMH, 3800TUTHCS,
MPOSIBJIATH HHTEPEC U pa3peniath KOHQIUKTHL

INPEJIMETHBIE PE3YJIbTATBI

K kon1y o0ydenus B 10 xitacce nmpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh C(POPMHUPOBAHHOCTD y
00yJarouxcsl yMEHUi:

JEeMOHCTPUPOBATh Ha IIPUMEPaxX PoJib U MECTO (PU3UKH B OPMUPOBAHHU COBPEMEHHOHN HAYYHOW KapTHHBI MHPa, B
Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJOTHU, B MPAKTUYECKON ACSITEIbHOCTH JIIOICH;

VUIUTHIBATH TPAHUIIBI IPUMEHECHUS N3YUEHHBIX (PU3MUCCKUX MOJIETICH: MaTepHuabHas TOUKa, HHEePITHAIbHAS CHCTEMa
oTcuéra, abCOoMOTHO TBEPAOE TENO, UACATBHBIN ra3, MOAEITH CTPOSHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIl, TOUCTHBIN
ANIEKTPUYECKHI 3apsii IPU PelicHNH (PU3HUSCKUX 33]1a4;

pacrno3HaBath GU3NYECKHE SIBICHHS (TIPOIECCHl) U OOBSICHATh X HA OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIAPHO-
KPIH@TI/I‘IGCKOfI TeOpI/II/I CTpOCHI/DI BCIICCTBA U



3IEKTPOIMHAMUKH: pABHOMEPHOE M PaBHOYCKOPEHHOE TPSMOIIMHEIHOE IBIKEHHE, CBOOOTHOE TIa/ICHUE TEeJl, IBIKCHNE
10 OKPYKHOCTH, HHEPIUs, B3auMoieicTeue Tel, nuddy3us, OpOyHOBCKOE IBUKECHHUE, CTPOCHHUE JKUIAKOCTEH M TBEPIBIX
TeN, u3MeHeHne 00bEMa TeN P HarpeBaHUM (OXJIAXKIACHUH ), TEIUIOBOE PABHOBECHUE, UCTIAPEHUE, KOHICHCAITHS,
IJIAaBJICHUE, KPUCTAIUIN3AIMS, KUIIEHUE, BIa)KHOCTh BO3/1yXa, IOBBIIICHNAE JaBICHU ra3a pu €ro HarpeBaHuu B
3aKpBITOM COCYAE, CBSI3b MEXy IapaMeTpaMu COCTOSIHUS I'a3a B U30IPOLECCaX, IEKTPU3ALUs TEJ, B3aUMOEHCTBIE
3apsI0B;

OIMHMCHIBATh MEXaHWYECKOE JBIKEHUE, UCTIONB3Ysl (PH3MUECKHE BEIMINHBL: KOOPIUHATA, YTh, IEpeMEIIeHIEe, CKOPOCTb,
YCKOpEHHe, Macca Telna, CHJia, UMITYJIbC TeJla, KHHeTHIeCKas YHeprvsl, MOTEHI[HAIbHAS SHEePTHs, MeXaHIIecKkas padora,
MEXaHHUYECKasi MOIIHOCTD; IIPH OIMIMCAHUH MPABUIILHO TPAKTOBATh (DU3NYCCKHIA CMBICI MCIIOJIb3YEMBIX BEJIUUYHH, UX
0003HaYCHUS ¥ SIUHHIIBI, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUIECKYIO BETHUUHY C IPYTHMH
BEJIMYMHAMU;

OTIMICHIBATh M3YUYCHHBIC TEIJIOBBIC CBOMCTBA TEI U TCTUIOBLIC SIBJICHISI, UCIIONB3YS (PU3NUCCKUC BETUIMHBIL: JaBICHIC
rasza, TEMIepaTypa, CpeaHsAsl KHHETUYECKasi SHEPTHS Xa0TUYECKOr0 ABMKEHHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSAS SHEPrHsi, paboTa ra3a, Kod(pUIMEeHT HO0JIe3HOr0 ASHCTBUS TETLIOBOTO
JBUTATEIIS; IPH OMICAHWHN MPABUIIBHO TPAKTOBATH (DU3MUYECKUI CMBICIT MICTIONIb3YEMBIX BEJIMYHH, NX 0003HAUEHUS U
€JIMHUIIBI, HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3HUECKYIO BEIMUHHY C JPYTUMHU BEIIMYMHAM;

OIHCHIBATh U3YYECHHBIC MIEKTPUUECKHE CBOVWCTBA BEIIECTBA U ANEKTPUIECKUE SBICHUS (TIPOIIECCHI), HCTIONIB3YS
(hm3nyecKre BEeTUYMHBL: AIEKTPUIECKAN 3apsijl, SIIEKTPHUECKOE TT0JIe, HAMPSDKEHHOCTH TOJIS, MOTEHITHAI, Pa3HOCTh
MOTEHIUAJIOB; MPU OMTUCAHUU TIPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMbIX BEJIMUUH, UX 0003HAUYCHUS U
€/IMHUIIBL, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3NYCCKYIO BETMUUHY C IPYTUMH BEITUUYUHAMMY;
aHAIM3UPOBATH (PU3NYECKHE MPOIECCH U ABICHUS, UCIIONB3Ys PU3NIeCKHe 3aKOHBI U MPUHIIMITEL: 3aKOH BCEMUPHOTO
tarotenus, I, IT u Il 3akonst HptoTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUH, 3aKOH COXPaHEHHS UMITYJIbCa,
MPUHLINI CYNEPIO3ULUN CUJl, TPUHLMUIT PABHOIIPABHS MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KMHETHYECKY IO
TEOPUIO CTPOCHUS BEIIECTBA, FA30BbI€ 3aKOHBL, CBA3b CPEIHEH KUHETUUECKON SHEPTUH TEIJIOBOIO JIBUKEHUS MOJIEKYJI C
abCONFOTHOM TeMIepaTypoid, IEPBbI 3aKOH TEPMOINHAMIKH, 3aKOH COXPaHEHUS 3JIEKTPUIECKOTO 3apsiia, 3aKOH
Kynona, npu 3ToM pa3nnvaTth CJI0OBECHYIO (POPMYITHUPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BBIPAKEHNE U YCIOBUS
(rpanuIbl, 001aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC IPUHIIMITHI ACHCTBHS MAITUH, TPUOOPOB U TEXHUIECKUX YCTPOMCTB; pa3iinyarh YCIOBHS UX
0€30MacHOr0 UCIIOJIb30BAHKS B TOBCETHEBHON YKU3HH;

BBITIOJTHSITh SKCIIEPUMEHTBI TI0 UCCIICAOBAHUIO (PU3NYESCKUX SBJICHUHN U MPOLECCOB C UCIIOIB30BAHUEM MPSAMBIX
KOCBEHHBIX U3MEPEHUIA, TIPH 3TOM (OPMYITUPOBATH MPOOIIEMY/3a]a4y U THIIOTE3Y YIeOHOTO SKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY M3 MPEATIOKEHHOTO 000PYI0BAHHSA, IPOBOIUTH OIBIT 1 (POPMYITHPOBATH BBIBOIBL;

OCYILECTBIISITh NPSMbIE H KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIUYHH, IPH 3TOM BBEIOMPATh ONTUMAIBHBIN ClI0CO0
HU3MEPEHHSI U UCTIOIh30BATh M3BECTHBIC METOIBI OI[CHKH MOTPEITHOCTEH H3MEPCHUI;

HCCIIEIOBATh 3aBUCHMOCTH MEXy (U3NUECCKUMH BEIMIHHAMHE C HCTIOJIh30BAHHEM TPSMBIX U3MEPEHHUA, IPH 3TOM
KOHCTPYHMPOBATh YCTaHOBKY, (DUKCUPOBAThH PE3YJIbTAThI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJIC
TaOIUI ¥ TPaUKOB, JIENATh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHYS,

COOJTFOIaTh TTpaBMIIa OE30MTacHOTO TPYAA MPH MPOBEICHUN UCCIIEAOBAaHUHI B paMKaxX yueOHOTO IKCIIEPUMEHTa, Y4eOHO-
HCCIICIOBATEICKON U MPOCKTHOM IEATEIIbHOCTH C MCIIOJIb30BAHUEM H3MEPHUTEILHBIX YCTPOMCTB U JIaDOpaTOpHOTO
00opyIoBaHuUS;

pemarh pacuETHbIC 33/1aUu C ABHO 33aHHON (PU3HUIECKOI MOJIENBIO, HCIIOJB3Ys (DH3HMUECKHE 3aKOHbI U TIPUHIIUIIBI, HA
OCHOBE aHaJIM3a yCJIOBUS 3aJIa41 BHIOMPATh (PU3MUECKYIO MOJIETb, BRIIEIATh (PU3NUECKUE BETHUHHBI U (OPMYIIBL,
HEOOXOMMBIe AJIs €€ pelleHHs, IPOBOAUTH Pacy€Thl U OLICHUBATH PEAIbHOCTD MOYUYESHHOTO 3HAYCHUS (PU3NIecKO
BEITMYUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a49H: BRICTPAUBATH JIOTHYECKH HEMIPOTUBOPEUUBYIO IIETIOUKY pacCyKIACHUI ¢ Oropoi Ha
N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU 1 Q)HSI/I‘IGCKI/IG SIBJICHUA,

HCIIOJIb30BaTh MPH PEIICHUH YYCOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TTIOUCKA,
CTPYKTYPUPOBAHUS, UHTSPIPETAIUH U MPEICTABICHUS YISOHOH U HAYYHO-TIOMYJISIPHON MH(GOPMALINY, TOTYICHHON 13
Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIyYaeMyIo HHPOPMAIIHIO;

MIPUBOIUTH MTPUMEPHI BKIIA/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY>KaOIEr0 MHPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCTOJIb30BaTh TEOPETHUECKHIE 3HAHHS IO (PHU3UKE B TTOBCEIHEBHOMN JXU3HU [T 0OecTieueH s 0€30MacHOCTH MPH
oOpalieHun ¢ mprudopaMy M TEXHUUECKUMH YCTPOWCTBAMH, JUTSI COXPAHEHUS 37I0POBbS U COOTIOIEHHS HOPM
9KOJIOTUYECKOTO TIOBEJICHUS B OKPYXKArOIIeH Cpe/ie;



paboTaTh B TPYIIIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, TNIAHUPOBATh PA0OTY TPYIIIHI, PAIIMOHATEHO
pacrpenensTb 00s3aHHOCTH U IUIAHUPOBATH JEATEILHOCTD B HECTAHJAPTHBIX CHTYAIUsIX, aJICKBATHO OLICHUBAThH BKIIA]]
KaXK0T0 U3 YYaCTHUKOB TPYIIITEI B PEIICHUE PACCMATPUBACMOM MPOOIEMBI.

K koniry oOyuenus B 11 kiacce npenMeTHbIC pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00yJaronuxcsl yMEHUI:

JICMOHCTPUPOBATh Ha MIPUMEPaX POJib U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOW HAYYHOH KapTUHBI MUPA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHIA, B MPAKTUICCKOM JEATEIbHOCTH JFOICH, IIETOCTHOCTD U STHHCTBO
(hM3uIecKoi KapTHHBI MHPA;

YYUTBIBATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UUYCCKUX MOJICIICH: TOUCUHBIN JICKTPUYCCKUI 3aps/l, Jyd CBETa,
TOUYCYHBII HICTOYHUK CBETA, siAiepHAs MOJCTh aTOMa, HyKJIOHHASI MOJIEIh aTOMHOTO sI/Ipa MPH PEIICHUH (PHU3NIECKUX
3ajau;

pacro3HaBath GpU3HYECKHE SBJICHUS (TIPOLIECCH) M OOBICHATH HX HA OCHOBE 3aKOHOB DIICKTPOIUHAMUKN M KBAHTOBOH
(u3UKK: SIeKTprYecKas MPOBOAUMOCTD, TEMIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEHCTBUS TOKA,
B3aUMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHAS UHIYKIIWS, ISHCTBUE MATHUTHOTO IMOJISl HA TIPOBOJIHUK C TOKOM H
JBIDKYIAHCS 3apsifl, DIEKTPOMArHUTHBIE KOJICOAHUS U BOJHEI, PSMOJIMHEHHOE paclpoCTpaHEHUE CBETA, OTPaKEHHE,
MpeIoMIICHHUEe, HHTEP(PEPEHITHS, TUPPAKIIUS U MOSIPU3aIUs CBETa, JUCTIEPCUs CBeTa, (hOTOAIEKTpHUECKUi 3 ekt
(poToaddexr), cBeTOBOE AaBIECHNE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aTOMa BOIOPOJa, ECTECTBEHHAs U
HCKYCCTBEHHAS PAJIMOAKTUBHOCTB;

OIMCHIBATh N3yUCHHBIE CBOMCTBA BEIIECTBA (IJICKTPUUECKHE, MATHUTHBIE, ONITHYECKHE, JICKTPHUECKYIO TIPOBOJAUMOCTh
Pa3IUYHBIX CPEM) U SJICKTPOMArHUTHBIC SIBIICHUS (IIPOLIECCHI), UCTIOIB3YS (PU3NUCCKHUE BETMYUHBI: JICKTPUUCCKUI
3apsill, CUJIa TOKA, SIEKTPUIECKOE HATPSHKEHHUE, JIICKTPUUECKOE CONPOTURIICHUE, PA3HOCTh MOTECHIIHAJIOB,
AJIEKTPOJIBMKYIIAS CHJIa, paboTa TOKa, HHAYKIHS MAaTHUTHOTO TMOJIs, cuiia AMnepa, cuia JIopeHiia, THIyKTHBHOCTh
KaTyIIKH, YHEPTUS SIEKTPUYECKOTO U MarHUTHOTO TIOJICH, MEPUO]] M 4acTOTa KoJleOaHui B KoJiebaTeTbHOM KOHTYDE,
3apsij] ¥ CUJIa TOKA B TIPOIECCEe TAPMOHUYECKHUX JIGKTPOMArHUTHBIX KOJIeOaHUH, (JOKYCHOE PACCTOSTHUE M ONTHYECKAs
CHJIa JIMH3bI, TPU OMUCAHUY MPABUIIBHO TPAKTOBATh PH3MUYECKHI CMBICT HCIOIB3YEMbIX BEJIMYHH, 0003HAYCHHUS U
€/IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOLINE JAaHHYIO (QU3MUECKYIO BEIMYMHY C IPYTUMH BETUYHMHAMM; OTMCHIBATD
W3YYCHHBIC KBAHTOBBIC SIBJICHUS U TPOIIECCHI, UCTIONB3Ys (PU3HUSCKUE BEIMYHHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJTHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIbC (DOTOHA, MIEPHOJT TIONTYPACTIaa, SHEPTHSI CBSA3H

ATOMHBIX SIIep, TP OMMCAHUU MPABUIIBHO TPAKTOBATh (U3UYCCKUI CMBICIT HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHUS
€JIMHUIIBI, YKa3bIBATh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUCCKYIO BEIMUUHY C IPYTHMMHU BEJIMYUHAMH, BEIYUCIIATH
3HaYCHUE (HU3NUCCKON BEITUUHHBL;

aHaM3UPOBATh (PU3MUYECKUE TPOLIECCHI U SIBJIICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI M IPUHITMITLL: 3aK0H OMa, 3aKOHEI
MOCJIEZI0BATEIHHOTO U MTAPaJUIEIBHOTO COSAMHEHNS TIPOBOIHUKOB, 3aK0H J[oyns—JIeHna, 3aKoH 3JIeKTpPOMAarHUTHON
VHAYKIIAHY, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHCHUS CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI IIPEIIOMIICHUS CBETA,
ypaBHeHue DiiHtTeitHa 1t Goroaddekra, 3aK0H COXpaHEHUS SHEPTHH, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH
COXpaHEHUS EKTPHUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHS MacCOBOTO YHCIa, IOCTYNaThl bopa, 3aK0H pajioaKTHBHOTO
pacmaza, mpy 3TOM pa3invaTh CIOBECHYIO GOPMYIUPOBKY 3aKOHA, €T0 MaTeMaTn4ecKoe BEIpaKEHHE U YCIOBHUS
(rpanuIbl, 0071aCTH) MPUMEHUMOCTH;

OTIPEIEIISATh HAPaBJICHHE BEKTOPA UHIYKIIMU MArHUTHOTO TOJIsl IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cribl JlopeHna;
CTPOUTH U OMUCHIBATh U300paKEeHHUE, CO3]aBaeMOe TNTIOCKAM 3epKaioM, TOHKOH JIMH301;

BBITIOJHSTH SKCIIEPUMEHTHI TI0 UCCIEAOBaHUIO (PU3NYECKUX SBICHUHN U MPOLECCOB C UCIIOIB30BAHUEM MPSAMBIX H
KOCBEHHBIX H3MEPEHHI: ITPH 3TOM (OpMYyITHUPOBaATh MPoOIeMy/3aady U THIIOTe3y y4eOHOTO SKCIIEPIMEHTa, COOUPaTh
YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHHS, IIPOBOJIUTH OMBIT U (POPMYITHPOBATEH BHIBOIHI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHbBIC M3MEPEHUST (PU3NUCCKUX BEIIMYHH, TIPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCO0
HU3MEPEHHSI U UCIIOIb30BATh M3BECTHBIC METOIBI OIICHKH MOTPEITHOCTEH H3MEPCHUH;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYIECKUX BETMYHH C UCTIOIB30BAaHHEM MPSIMBIX U3MEPEHHHN: TIPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUPOBATH PE3YJIbTATHI MOJYUYESHHON 3aBUCUMOCTH (PU3UYCCKUX BEJIUYHMH B BUE TAOIUI] U TPadUKOB,
JIEJIaTh BBIBOAKI 110 pe3yJIbTaTaM HCCIICIOBAHHUS,

COOJTI0IATh TIPaBHIIa OE30TIaCHOTO TPYIa TIPH MPOBEACHHUH UCCIEAOBAHUMA B paMKax yu4eOHOT0 dKCIIEpUMEHTa, yIeOHO-
UCCIIEIOBATENLCKOW M MTPOEKTHOM JIEATEbHOCTH C HCIIOJIB30BAHUEM U3MEPUTEIHHBIX YCTPOUCTB U JIAOOPaTOPHOTO
o0opynoBaHus,

pemarh pacuETHbIC 33]1a4u C SBHO 33IaHHON (PU3HYECKOI MOJICNTBIO, HCTIOJB3Ys (DM3HUECKHE 3aKOHbI U IPUHIIUTIBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/1a4d BHIOMPATh PU3HMUECKYIO MOJIETb, BRIIEIATh (PU3NUECKUE BETHUHHBI U (JOPMYIIBL,
HEOOXOIUMBIE IS €€ PelIeHus], MPOBOANTE PAacU€Thl M OLICHUBATH PEATbHOCTH MOJTYYEHHOTO 3HaYCHUST (PU3MUECKON
BEJINYHHBL;



peuaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOrMYECKH HEIPOTUBOPEUUBYIO LIENIOUKY PACCYXKACHUM ¢ OIIOPOM Ha
H3y4YEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS;

HCIIONB30BaTh IPYU PeIIeHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH()OPMALIOHHBIE TEXHOJIOTUH IS TIOMCKa,
CTPYKTYpPUPOBAHHS, HHTEPIPETAIIUH U MPEJCTABICHUS Y4eOHOH 1 HaAy9IHO-TIOMYJISIPHON HH(OPMAIINH, TOTYISHHOH 13
Pa3NUYHBIX HCTOYHUKOB, KpUTUYECKU aHAIM3UPOBATH MOIyYaeMyt0 HHPOPMAIHIO;

OOBSCHATH MPUHLMIIEL JCHCTBHUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indarh YCIOBHs UX O€30IacHOTO
HCIOJIb30BaHMs B TOBCETHEBHON XKU3HY;

NPUBOJUTH IPUMEPHI BKJIaJa POCCHHCKUX U 3apyOCKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B O0bSICHEHUE
MIPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUA 1O (DPM3UKE B IOBCEAHEBHOM JKU3HU U1 00ecIiedeH s 0€30I1aCHOCTH MIPH
oOpalieHnH ¢ IpudopaMM U TEXHUUECKUMHU YCTPONCTBaMH, JJISi COXPAaHEHHS 3I0POBBS U COOIIOACHUS HOPM
3KOJIOTUYECKOTr0 OBEIEHUS B OKPYKAIOLIEN CPELE;

paboTaTh B IpyIINe ¢ BBIIOJHEHUEM PA3IMUHBIX COLUATBHBIX POJIEH, INIaHUPOBATh padOoTy IPYMIIbI, PAlIMOHAIBHO
pactpenensTh 00s13aHHOCTH M TUIAHUPOBATH IEATENBHOCTh B HECTAHJAPTHBIX CUTYallHsAX, aJleKBaTHO OIIEHUBATh BKJIA]T

Ka)XIOTO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBACMOM MPOOIEMBI.
TEMATHUYECKOE INTAHMPOBAHUE 10 KJIACC

Ne 1/ m

HanMmeHOBaHMU €
pa3zesioB U TeM

KonmuecTBO 4acoB

ONEeKTPOHHBIE (ITHPPOBEIE)

00pazoBaTeNbHbIC PECYPCHI

Bcero  KoHTponbHBI € [pakTuuecku e
MPOTrpaMMBbI
paboTsI paboThI
Pazmen 1. PUSUKA 1 METO/1bI HAYUHOI'O [TO3HAHU A

Duszrka U METOABI bubmuoreka [IOK
1.1 HAY4YHOTO 2 https://m.edsoo.ru/7f41bf 72
MO3HAHUS
Hroro no pazueny 2
Paznmen 2. MEXAHUKA
bubmuoreka LIOK
2.1 KunemaTuka 5 https://m.edsoo.ru/7f41bf 72
bubnuoreka IJOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf 72
3aKOHBI bubmuoreka [JOK
2.3 COXPaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf 72
MEXaHHKe
Wroro no pasneny 18

Paznen 3. MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

OCHOBBI buonroreka IJOK

3.1 MOJICKYJISIPHO- 9 1 https://m.edsoo.ru/7f41bf 72
KUHETUYECKOU
TEOpHUH
OCHOBBI buonroreka IJOK

3.2  mepmomuHamMuk 1 |10 1 https://m.edsoo.ru/7f41bf 72
ArperaTHble
COCTOSIHUSA bubmuoteka ITOK

3.3  |BemiecTBa. S https://m.edsoo.ru/7f41bf 72




das3oBLIe
MepPeXOIbI

Hroro no pasaeny 24

Paznen 4. OJIEKTPOAUHAMUKA




DIEKTPOCTATUK a

4.1 10
TTocTosiHHBIN
AIEKTPUYECKUH TOK.

4.2 Toku B 12
[PA3ITIMYHBIX
cpenax

Hroro no pazgeiry 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO

YACOB I10 68

[MPOI'PAMME




11 KJIACC

Ne n/ nHanmeHoBaHue KonnuecTtBo yacoB
a37eJI0B U TeM
pasit Bcero |KontponsH bie  |[IpakTHueck ue
POrpaMMBbI
paboThI [paboTHI
MarsuTHOE 10JIE.
1.1 OnekTpoMarHuTH asg |11 1 3
VHITYKIAS
Hroro no pazneny 11
MexaHudeckue u
2.1 QIEKTPOMArHUTH ble 9 1
KOJICOaHMS
MexaHudeckue u
2.2 PIEKTPOMAarHuTH ble |5 1
BOJIHBI
2.3 OnTtuka 10 3
Hroro no pasaemy 24
OCHOBBI cIIelIUaIEHON
TEOpPHH
3.1 OTHOCHUTEIBHOCT 4 1
u
Wroro no pasneny 4
JJIeMEeHTbI KBaHTOBOM
4.1 OTITHKHU 6
4.2 |Ctpoenue aToma 4
4.3 ATOMHOE S1.IpO 5




Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKU
DIIEMEHTBI bub6mmoreka [IJOK

5.1  |acTpoHOMHH U 7 1 https://m.edsoo.ru/7f41c 97c
acTpoU3UKU

Hroro no pazneny 7

Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

Oo6o061matoree bubmuoteka [JOK
6.1  |moBTOpEHME 4 https://m.edsoo.ru/7f41c 97¢c
Hroro o paznery 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 68 4 7
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