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HNOSACHUTEJBHAS 3AIIMCKA

Paboyast nporpamma 110 yuebnomy npeamery «@usuka (yriuyGneHHbIf ypoBens)y mis 10-11 knaccos paspaboTana Ha OCHOBE CIEIYIOLIUX
JIOKyMEHTOB:

1. ®enepasibHblil rOCYIapCTBEHHBIH 00pa3oBATENbHBIA CTAHAAPT CPEAHEro0 OBIIEro o0pasoBaHKs, yTB. TpPHUKa3oM MuHHCTEpPCTBA
obpaszosanus 1 Hayku PO o1 17.05.2012 No 413 (B penaxuuu ot 12.08.2022 Ne 732 (¢ U3MCHEHHUSIMH)).

2. @enepanbHas 00pasoBaTelbHas NPOTpaMMa CPeHero o6Iero o6pazoBaHHus, yTB. npukaszom Munnpoceemenns P® or 18.05.2023 Ne
371 (c u3MeHeHUsIMH ).

3. ®@enepanpuas pabouasi mporpaMma cpeaHero obmiero oGpasoanms «Duzmka (yrmyOnennelii ypoBens)» (mus 10-11 xmaccos
obpasoBarenkHEIX opranusaimi). - PI'BOY HuctutyT comepkanus n MeTonos o6yuenus um. B.C.Jlemmera, Mocksa 2023.

4. OcHoBHasi o0pazoBaTenbHas nporpaMma cpeanero obiero obpasosanus MOV Jlumes Ne 3 (B coorsetcTBUH ¢ ®I'OC-2022) ot
28.08.2023 (c usMeHeHHSIMH).

Ilporpamma 1o ¢usuke onpenenser 06s3aTenbHOE NpeAMETHOE CONEPYKAHUE, YCTAHABIMBACT PEKOMEHIIYEMYIO TOCIEI0BATETHHOCTD
M3YYCHHS. TEM M pa3[eNioB Y4eOHOro MpeaMeTa C Y4&TOM MEKIPEAMETHBIX M BHYTPHIIPEIMETHLIX CBS3eH, TOTHKH y4eOHOro mnporecca,
BO3pacTHBIX ocobenHocteil obyyarommxcs. IIporpamma no ¢usuke maér mpeicTaBicHAE O LENSX, CoJiepiKaHuu, oOMIel cTparerun oOydyeHus,
BOCITHTAHHUs 1 Pa3BUTHA 00Y4AIOMKXCs Cpe/icTBamMK yueOHoro npeavera «Pusnkay Ha yriyGinéHHOM ypOBHE.

Hsydenne Kypca (QU3NKA yriyOnEHHOTO YpOBHS IO3BOJSIET pealn3oBaTh 3ajadd MPopecCHOHATBHOI OpPHEHTallMH, HANpaBICHO Ha
CO3MIaHHUE YCIIOBUH JIST IPOSBIICHHS CBOUX HHTEIIEKTYAIBHEIX H TBOPYECKHX CHOCOOHOCTEH KaKIBIM 00y aromuMcs, KOTOpbIE HEOOXOUMBI TSt
TPOJIO/DKEHHs  00pa3OBaHUs B OPraHM3alMsaX MPO(GECCHOHANIBHOrO 00pa30BaHUS MO PA3IHYHBIM (PHIHKO-TEXHHUCCKHM 1 HH)KEHEPHBIM
CHEMHMATBHOCTSIM.

B nporpamme 1o ¢usnke onpenensioTes MmIaHUpyeMble PE3yJIBTATEL OCBOEHHS Kypea (u3HKu Ha YPOBHE CpejiHero obiuero obpasosanusi:
JIHIHOCTHBIC, METANpPEMETHBIE, NPEAMETHbIC (Ha yriy6neénHoM yposue). Hayuno-merogonorudeckoii 0cHOBOM s pa3paboTKi TpeOoBanumii K
JIHYHOCTHBIM, METANPEIMETHBIM U [PEIMCTHBIM PE3ynbTaTaM 00YHaIONMIHXCsl, OCBOMBIIMX TIPOrpaMMmy Mo (U3HKe HA yPOBHE CPETHEr0 OBIEro
oOpa3zoBanus Ha yriyONEHHOM ypOBHE, SIBJISETCS CHCTEMHO-IEATEIbHOCTHBIH MOIXOI,

[Tporpamma 1o ¢usnke BKIIOYaeT:

TUIAHAPYEMbIC Pe3yIbTaThl OCBOCHHS Kypca (PH3HKH Ha yrilyOIEHHOM ypOBHE, B TOM YHCIIE IIPEMETHBIE PE3yTBTATHI [0 FOJaM 00y UCHHS;

colepxkanue yaeOHOro npeamera «Puznka» no rojgam oOydeHus.

[Iporpamma 10 puskKe UMeeT MPHMEPHBIH XapakTep U MOKET OBITh HCTIONb30BAHA YUHTEISIMHU (H3MKH U COCTaBIICHHS CBOMX paboydmx

MPOrPaMM.



[Tporpamma 10 (pU3MKE HE CKOBBIBACT TBOPUECKYIO WHHIHATHBY yuuTenei M MpeaoCTaBlseT BOSMOKHOCTH JUIS Peau3aliii pasindHbIX
METO/TMYECKHX [TOIXOOB K MPENOAABAHMIO (PU3NKH HA YriTyONEHHOM yPOBHE IIPH YCIOBHH COXPAHCHHS 00s3aTeIbHOM YaCTH COJIEPIKaHus Kypea.

dusnka KaK Hayka o Hamboiee OOIMX 3aKOHAX IPHUPObI, BBICTYIAs B KAUCCTBE y4eGHOro MpeIMETa B LIKOJE, BHOCHT CYIIECTBEHHBIH
BKIA/] B CHCTeMy 3HaHHH 00 okpyxatomem mupe. LlkompHbIH Kype (umsuku — crucTeMooOpasylomMi Ui eCTECTBEHHO-HAyTHbIX yueOHbIX
IIPEIMETOB, IIOCKONBKY (U3HYeCcKue 3aKOHBI JICKAT B OCHOBE MPOLECCOB 1 SIBJICHHIA, H3ydaeMbIX Xumueil, GrnosnorueH, Gpusnyeckon reorpadueit 1
acTpoHomueil. Vcmonb3oBaHue H aKTHBHOE NPHMCHCHHE dusEUecKUX 3HAHWIT ONpENeNMI0 Xapakrep W OypHOC pasBHTHE pa3sHo0OpasHBIX
TeXHOJIOIUH B chepe SHEpreTHKH, TPAHCTIOPTa, OCBOCHHS KOCMOCA, MOJTyIeHHUs HOBBIX MAaTEPHANIOB C 3alaHHBIMH cBoOlcTBaMu. Vi3yuenue Qpu3nku
BHOCHT OCHOBHOI! BKJIaJ B (JOPMHPOBAHNE €CTECTBEHHO-HAyYHOH KapTUHbBI MHPA obyuatomierocs, B GOpMUpOBaHHE YMECHUH IPHMEHATH Hay4HBbIH
METOJ1 [IO3HAHHSI TPH BBITIOIHEHHH HMH y4eOHBIX HCCIICI0BaHHHA.

B ocHOBY Kypca QU3HKH HA YPOBHE CPEAHEr0 OOIIEro 06pa3oBaHus MOTONKEH PAJT UIEH, KOTOPBIE MOKHO pacCMaTpHBATh KaK NPHHIMIILL
€ro MoCTPOECHMS.

Hoesa uyenocmuocmu. B COOTBETCTBUM C HEM KypC ABIAETCS JIOTHICCKH 3aBepINEHHBIM, OH COJCPIKHT MaTepuall u3 BCEX pas/IeiioB husznKu,
BKJTIOYACT KAK BOIPOCHI KIIACCHIECKOMN, TaK H COBPEMEHHOH (H3HKH.

Hoea zenepaauzayuu. B COOTBETCTBHHM C HEHl MaTepual Kypea dusnku 06BeAMHEH BOKPYT (usuueckux Teopuii. Bemymum B Kypce
sBisiercsi OPMUPOBAHKE MPE/ICTABIEHHH O CTPYKTYPHBIX YPOBHSIX MATCPHH, BEMIECTBE U TOJIC.

Hoesn cymanumapusayuu. EE peanusanus NpeionaraeT HCNonb30BaHHe IyMaHHTapHOTO HOTCHIHMATA (Gu3ngeckoil HayKH, OCMBICIICHUC
CBsI3U pa3BUTHS GU3MKH C PasBUTHEM OOIIECTBA, A TAKKE C MUPOBO33PCHYCCKIMH, HPABCTBEHHEIMI 1 9KOIOTHYECKAMHU IIPoOIIEMaMH.

Hoea npuxnadnoii Hanpasaennocmu. Kype du3HKM YriryGIEHHOro YPOBHS NPEAIIONaraeT 3HakOMCTBO € IIHPOKHM KPyroM TeXHHYECKHX H
TEXHOJIOTHYECKIX TIPUIOKEHUH H3YUEeHHBIX TeopHii 1 3aKOHOB. [IpH 9TOM paccMaTpHBAIOTCs Ha YPOBHC OOLIMX NpeICTABICHUN U COBPEMEHHbIC
TeXHUYECKHe YCTPOHCTBA, H TEXHOJIOTUH.

Hoes »Konozuzauuu peanu3yercs TOCPEJCTBOM BBEJCHHMs DIICMCHTOB COACPIKAHMA, [IOCBAIIEHHBIX HKOJIOIHYECKHM NpodiemMaM
COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C PA3BMTHEM TEXHUKH U TeXHOJIOTHIi, a TaKyke 00CYKIEHHs TPOOIEM PallHOHAIBHOTO IIPUPOIOIIOIB30BAHHS H
3KOJIOrHYecKoi 0e30ImacHOCTH.

OcBoeHue COACPIKAHHUS MPOTPaMMBI MO (U3HKE JTOIDKHO OBITH MOCTPOEHO HA MPUHIMIAX CHCTEMHO-JAEATEIbHOCTHOrO MOJX0Ma. Hnst
(u3MKN peanu3as STHX NPHHIHENOB 6a3UPyeTCs Ha HCMOJIB30BAHUI CAMOCTOATEILHOTO SKCIIEPHMEHTA KaK MOCTOSHHO JeHicTByIomero pakropa
ygeGHoro mporiecca. s yriayOnéHHoro ypoBHS — 9TO CHCTEMa CaMOCTOSTENRHOTO YUEHHUECKOTO SKCIIEPHMEHTA, BKIIOYAIOMEro GpoHTanbHbIe
yYeHHYECKHE OIBITHI IIPH M3y4YeHHH HOBOTO Marepuala, naGoparopuble paGoThl ¥ PabOTHI MpakTHKyMma. [Ipn 9TOM BO3MOKHBI /Ba criocoba
peanu3auuy (pU3MYECKOTO MpakTHKyMa. B mepBoM ciydae NPAaKTHKYM MPOBOIHTCS 6o B xoume 10 u 11 xiacco, 10O mocie MEpBOTO H
BTOPOTO MONYTOMI B K&XK/JIOM U3 3THX KIIACCOB. Bropoii coco6 — 9T0 HHTErparys paboT NPaKTHKYMa B CHCTEMY 1abopaToOpHbBIX paboT, KOTOPBIE



POBOAITCS B IPOLECCE H3YIEHHs paszena (Tembi). [Ipu 5ToM Mo pabOTaMH HPAKTUKYMa MOHUMAETCs CAMOCTOATENLHOC HCCIIEA0BAHHC, KOTOpPO€E
TIPOBOIHTCS TIO PYKOBOJCTBY CBEPHYTOT0, 0600IMERHOT0 BrAA 6e3 momaroBoil HHCTPYKIHH.

B mporpamme 1o QHU3HKe CHCTEMA yICHHYECKOTO SKCICPHMEHTa, naGopaTopHBIX paboT M MPAKTHKYMA IPEJICTaBIeHa CMHBIM NEPETHEM.
BHIGOp TEMATHKH ISl STHX BUJOB YUCHHUYECKAX MPAKTHICCKHX paboT OCyIIEeCTBISIETCs yJacTHUKaMK 00pa3oBaTeibHOrO MpoNecca HCXOMA 13
0cobeHHOCTEN MOYPOYHOTO MUIAHUPOBAHUS M OCHAIICHHA kabunera ¢usuku. [Ipu 3ToM obecrneunBaeTcs OBJIaICHHEe oby4JalomuMucs yMECHUAMHA
MPOBOJUTE MPSMBIE M KOCBEHHbIC H3MEPEHHs, HCCICIOBAHMA 3aBHCHMOCTEH (PM3MYECKUX BEIMYMH W [OCTAHOBKY OIBITOB IO ITIPOBEPKE
peI0KEHHBIX THIIOTE3.

Bolploe BHUMAHUE YIEISIETCsl PEHIEHHIO PaCUETHBIX M Ka4ECTBCHHBIX 3a/at. IIpu 3TOM JUIs PacuéTHBIX 3a/[a4 MPHOPUTETOM SBILAIOTCA
3a7auM ¢ SBHO 3aJAHHON M HESBHO 3aJaHHOH (U3NYECKOH MOJIEIBIO, MO3BOJIAIOIINE NPUMEHIATE W3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK H3
OJIHOTO pasfiena Kypea, Tak i HHTerpupys NPUMEHEHHE 3HAHUI U3 Pa3HBIX pa3aenoB. Jlis Ka4eCTBEHHBIX 3a/[ad IPUOPUTETOM SBIIAIOTCA 3a/1aHHA
Ha 0OBACHEHHE/IPEICKA3aHUE IIPOTEKAHNS (PU3NIECKHX SBJICHUH U TIPOLECCOB B OKpy’Karomei xu3Hu, Tpedyromue Bpibopa GusHIecKoi MOJCITH
JUISL CHTYaIlMHU IPAKTHKO-OPUEHTHPOBAHHOI'0 XapaKTepa.

B coorsercreun ¢ Tpebosanmsamu ®I'OC COO x MaTepHaTbHO-TCXHHIECCKOMY obecreyeHnio yaeOHOro mporecca Kype (u3HKH
yri1yGIEHHOTO YPOBHs Ha YPOBHE CPEIHETO obmero 00pa3oBaHus JOIDKEH U3Y4aThesl B YCIOBUAX MPEAMETHOIO kabunera. B xabunere pusuku
JOIDKHO OBITH HEOOXO0auMOe 1aGopaTopHoe 00OPYAOBAHHE IS BBINOTHCHHA YKA3aHHBIX B nporpaMme 1Mo (GU3MKE YYCHHYECKHX OIBITOB,
nabGopaTopHbIX paboT ¥ paboT MPAKTHKYMA, a TAKIKE AeMOHCTPAHOHHOE o0opyloBaHuE.

JIeMOHCTpALMOHHOE 000pyoBaHHe (OPMHPYETCS B COOTBETCTBHH C MPUHIMHIIOM MUHHMATBHOM IOCTATOYHOCTH M 00ECIeuuBacT
[IOCTAHOBKY TEPEYHCIEHHBIX B TpoOrpamMme M0 (QU3HKE KIIOHUEBBIX JEMOHCTPALH [UIsl MCCHIENOBAHNS M3yYaeMbIX SIBICHHH M IPOLECCOB,
IMITHPUUECKUX U QyHIaMEHTAIBHBIX 3aKOHOB, X TEXHHICCKHMX PUMEHEHHUH.

JlaGopatopHoe 06opyoBaHue il YHEHHIECKAX IPaKTHICCKHX paboT popMHpYETCs B BUIE TEMAaTHYECKUX KOMIUICKTOB H obecreunBaeTcs
B pacyéTe OHOTO KOMILIEKTa Ha JBYX obyuatomuxcs. TemarnuecKue KOMILICKThI 1a6opaTopHOro 0OOPYIOBAHHUS JOJKHBI OBITH MOCTPOCHBI HA
KOMIIIEKCHOM HCIIOJIB30BAHHM AHAIOrOBBIX H IH(POBBIX TPHOOPOB, a TAKXKE KOMIBIOTCPHBIX H3MEPUTEILHBIX CHCTCM B BUIe IH(PPOBBIX
nabopaTtopuii.

OCHOBHBIMH IICJISIMH H3ydeHHsl QU3UKH B 00111eM 00pa3OBAHUH ABJIAIOTCA:

(opMHpOBaHHe MHTEpECA W CTPEMIIEHHs O0YHAIOIIMXCS K HAyIHOMY H3YHCHUIO PHPOJIEL, pasBUTHE UX HHTEIUIEKTYQIbHBIX H TBOPYCCKHX
CIIOCOOHOCTEMH;

pasBHUTHE [PE/ICTABIEHHI O HAYYHOM METO/IC MO3HAHMS 1 (GopMEpOBaHHE UCCIEAOBATENLCKOTO OTHOMIEHUS K OKPYKAFOLIUM ABJICHUSM,

dopMHpOBaHYE HAYIHOTO MHPOBO33PEHNS KaK Pe3yJIbTaTa U3y YCHUs OCHOB CTPOCHHS MATCPHH 1 QyHIaMEHTAIBHBIX 3aKOHOB (YH3HKH;

dopMupoBaHne yMEHHH OOBICHATH SBJICHHS C HCIIOIB30BAHUEM usryecKuX 3HAHUH ¥ HAYYHBIX JI0Ka3aTEIbCTB;

(opMHpOBaHUe TIPeCTABICHHI O PONU GUIHKH IS PA3BUTHS JPYTHX CCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOIHH;



pasBHTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oymyiiedl nmpoQecCHOHAIBHON NCATENBHOCTH, CBA3AHHBIX C (Gbu3HKOi, MOJArOTOBKA K
nanbHeHmemMy 00y4eHHIO B 9TOM HalpaBJICHHH.

JoCTHIKEHHE 9THX Tiesieii 06ecrieunBaeTes PEIeHHEM CIIeIyIOMHX 3a/1au B MPOIECCe H3yYeHHUsI Kypea pU3HKH Ha YPOBHE CPEIHEr0 obmero
obpazoBaHus:

pHOOpETeHHEe CHCTEMBbl 3HAHUH 00 OOMMX (GU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIOYas MEXaHHKY, MOJCKYISPHYO
(U3HKY, HMEKTPOMHAMUKY, KBAHTOBYIO (PU3HKY H 37IEMEHTHI aCTPODU3HUKH;

dopMupoBanue yMeHHH NPUMEHSATH TEOPETHYECKHE 3HAHMS JUld OOBACHECHHS (U3MYCCKHX SABJCHUH B NPHPOAC W JUIs IPHHSATHS
NPaKTHYECKUX PEIIEHHH B IOBCEIHEBHOM JKU3HHU;

OCBOEHHE CHOCO00B pelleHHs PasNMYHbIX 3aja4 ¢ SABHO 3aJaHHOH (pU3MYECKOH MOJENbIO, 3a/ay, MOAPasyMeBalONINX CAMOCTOSTEILHOC
co3manue (PU3AUECKO MOJIENTH, aCKBATHOH YCIOBUMAM 3a/[a4, B TOM YHCIIE 3a/1a4 HHXKCHEPHOI'O XapaKTepa;

MOHWMaHUE (PU3MYECKMX OCHOB M MPHHLUIOB JCHCTBHA TEXHHYECKMX YCTPOMCTB M TEXHONOIMYECKHX IPOIECCOB, MX BIHSHHA Ha
OKPYIKarOIILYIO Cpejly;

OBJIAJICHHE METOIAMH CAMOCTOSTENLHOrO IIAHHPOBAHHS M TMPOBEJCHUS (U3MYECKHX ODKCIIEPHMEHTOB, aHalW3a W HMHTEpIpETanyun
uapOopMaIliH, ONpeAeNeHUs IOCTOBEPHOCTH MOJIYYCHHOTO pe3yJibTara;

CO3/IaHKE YCIIOBHIA JUIS Pa3BUTHS YMEHUI TIPOEKTHO-UCCIIEIOBATENBCKOM, TBOPYECKOH AEATEILHOCTH;

pasBHTHE HHTepeca K chepam podecCHOHANBHOH IeSITENLHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B coorsercteun ¢ TpeGoparmamu PI'OC COO yriayOnéHHbI ypoBeHb M3yueHus yueOHOro rnpeiamera «DU3HKa» HAa YPOBHE CPEIHEIO
obiero o6pasoBaHus BHIOHpAETCs O0YJAIOIMMHUCS, MIAHUPYIOIUME IIPOJIOJDKEHHE 00pa30oBaHMs MO CHEUHANLHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.

Ha usyuenne usuxu (yriay6néHHbIi ypoBeHb) Ha yPOBHE cpejtHero obmero obpasopanus otsoautes 340 gacos: B 10 kiacce — 170 vacoB
(5 gacos B Hejeno), B 11 kmacce — 170 yacos (5 4acoB B HEJIEIIO).

IIpeanaraemblii B Iporpamme 1o (pu3nKe nepedeHsb Jab0paTOPHEIX U MPAKTHYECKUX PaboT SBIACTCS PEKOMCHIOBAHHBIM, YIHTENb AC/IACT
BBIOOP NIPOBE/ICHHSA TaBOPATOPHBIX PA0OT U OMBITOB C Y4ETOM HHMBHIYaJIbHBIX 0COOCHHOCTEH 00y HarOIIMXCs.



COAEPKAHUE OBYYEHUSI
10 KJIACC

Paznen 1. Hayunblii MeTo/1 O3HAHKSI TIPUPO/IbL.

®usuka — GpyHraMeHTanbHas Hayka o npupoje. Hayusbiii MeTo1 Ho3HaHHs U METOIbI HCClieTOBaHUs (PH3AICCKUX SBICHHMIA.

DKCMepUMEHT U TEOpHd B IIpoliecce Mo3HaHus npupo sl Habimonenue u skcrepuMenT B (pu3uke.

Crioco0b! usMepenus GU3MUECKUX BEIMUNH (AaHATOTOBEIE U HU(POBBIE H3MEPUTETBHBIC TPHOOPHI, KOMITBIOTEPHBIE JaTYHKOBBIE CHCTEMEI).

ITorpeniHOCTH U3MEpeHHH (PU3HYECKHX BeTHIHH (aDCOMOTHAS U OTHOCHTEIIbHAS ).

MoaenupoBanue (U3NYECKUX ABJICHHH W MPOIECCOB (MaTepuaibHas TOYKa, aDCOFOTHO TBEPIOE TENO, UAcaTbHAs KUIKOCTb, HCaTbHBII
ra3, ToueuyHsld 3apsan). [ unoresa. ®usngeckuii 3aK0H, rpaHUIIBI €70 MPUMEHUMOCTH. DU3HUECKas TeOpHs.

Poib 1 MecTo Gu3uKu B GOpMUPOBAHUY COBPEMEHHON HAayYHOH KapTHHBI MUPA, B IPAKTHUECKON JAeATEIHbHOCTH JIFOJIEH.

Vuenuueckuii sxcnepumenm, nadopamopmsie padomsl, NPAKMUKYM.

M3mepenue cuibl TOKA U HAIPSKEHUSI B LIEMU NOCTOSIHHOTO TOKA TPH MOMOIIM aHATOTOBBIX H HH(POBLIX H3MEPUTEILHBIX IIPHOOPOB.

3naxkomcTBO ¢ M posoit naboparopueii nmo uzuke. ITpumeps! n3mepenus Gu3nyecKuxX BeIHUUH PU MOMOIIH KOMITBIOTEPHBIX JATYHKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe jpu:keHHe. OTHOCHTEILHOCTE MEXAHUYECKOTO ABHkKeHus. CrcTeMa OTCUéTa.

[Tpsivas u oOpaTHas 3aa9 MEXaHUKH.

Panuyc-gekTop MatepraibHOM TOYKH, €ro MPOEKIUH Ha OCH CUCTEMBI kKoopauHar. TpaekTopusi.

Ilepemeiienne, cKOpocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOpeHHE MaTepHAIbHON TOYKH, UX MPOEKIHH HA OCH CHCTEMBI
koopauHat. Clo)KeHue nepeMenieHui U CII0KEeHHE CKOPOCTEH.

PasHOMepHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOC IBHKEHHE. 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS H IMYTH MaTepUalIbHOM
TOYKHM OT BPEMEHH H HX rpaduku.

CBoboaHoe nanenue. Yckopenie ¢cBo00HOro najeHus. JIpmwkenne tesa, OpOMIEHHOT0 MO YITIOM K TOPH30HTY. 3aBUCHMOCTh KOOPIAHHAT,
CKOPOCTH M YCKOPEHUsl MaTepUaAIbHOW TOYKH OT BPEMEHHU U UX rpauki.

Kpusonuneitnoe npuxkeHue. [IBuikeHHe MaTepHalbHOW TOYKM TO OKPYKHOCTH. YTIIOBash M JHHEHHas ckopocth. IlepHon u yactora
obpauienus. LlenTpocTpemMuTensaoe (HOpMaabHOE), KacaTelbHoe (TAaHTEHIHAIBHOE) U NOJIHOE YCKOPEHHE MaTepHATbHOM TOYKH.

TexHuueckue ycTpoWcTBa M TEXHOJOTHYECKHE IMPOIECCHI: CIHJIOMETpP, JABHKEHHE CHApSIOB, UEMHbIC, NMIECTCpEHYAThie U PEMEHHbBIE
riepeiaud, CKOPOCTHBIE TU(THL



Hemoncmpanuu.

MO}IGJTB CHCTCMBI OT(.‘F;[é’[‘f:l,| HIITIOCTpAaua KHHEMATHYUCCKHX XapaKTCPUCTHK JABHIKCHHA.

CriocoObl HeclleNOBaHUs IBUKEHMIN.

WnmocTpanus npeenbHoro nepexo/ia i i3MepeHHe MIrHOBEHHOH CKOPOCTH.

[TpeoOpazoBanue ABHKECHHH ¢ UCIIOIB30BAHUEM MEXaHH3MOB.

[TageHue Ten B BO3/IyXe U B Pa3pesKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrkeHus Tela, OpOIeHHoro moji yrjioM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpagsnenre ckopocTH npy JBHKEHHH 110 OKPYXKHOCTH.

[IpeoOpazoranne yrioBoit CKOPOCTH B PELYKTOpE.

CpaBHenue nmyTeii, TpaeKTOpUil, CKOPOCTEH JIBHKEHHS OTHOTO M TOTO JK€ TeJa B Pa3HBIX CUCTEMax OTCYETa.

Yuenuueckuil skcnepumenm, 1abopamoprsle padomst, RPAKMUKYM.

W3yuenure HepaBHOMEPHOTO JABUIKEHHUS C LIEJBIO ONPEIEIICHHs MTHOBEHHOH CKOPOCTH.

W3mepeHue yCKOpeHuUs py MPSMOIHHEHHOM PaBHOYCKOPEHHOM JBHKEHHUH IO HAKIIOHHOH TUIOCKOCTH.

Wccnenosanue 3aBECAMOCTH MYTH OT BPEMEHH NIPH PABHOYCKOPEHHOM JIBH/KEHHH.

M3mepenue yckopeHust CBOOOHOrO najieHus (PeKOMeHI0BaHO UCII0Ib30BaHue (D POBOIi 1abopaTopun).

M3ydyeHune ABHKEHHs Tela, OPOMICHHOTO TOpPH30HTAIbHO. [IpoBepka rumoresbl O MPAMOM MPOMOPIUOHAILHONH 3aBHCHUMOCTH MENKILY
JIATBHOCTBIO TONIETA U HAYANIbHON CKOPOCTBIO Tea.

W3ydenue NBHIKEHUS TeJa 10 OKPYKHOCTH C IIOCTOSSHHOM 110 MOJIYJIFO CKOPOCTBIO.

Uccnenoranue 3aBUCUMOCTH NIEpHOJIa 00palieHust KOHHYECKOro MasiTHUKa OT €ro napaMeTpos.

Tema 2. Junamuxa.

[Tepsoiii 3akon Hetorona. MueprmansHble cucteMbl oTcuéra. Ilpuniun otHocutensHocTH ['anunes. HenHeprinanbHble CHCTEMBI OTCHETA
(onpenenenue, NpUMEpHI).

Macca Tena. Cuna. [IpuHiun cyneprno3uimy Cul.

Bropoii 3akon HeioTona jisi MaTepuabHOM TOYKH.

Tpetnii 3axon HetoToHa /17151 MaTEpUAIbHBIX TOYEK.

3aK0OH BCEMHPHOTO TATOTEHHS. JDKBUBAJICHTHOCTDH IPABUTALIMOHHON U HHEPTHOH MacChl.

Cuna TsoKkecTd. 3aBHCHMOCTh YCKOPEHHsI CBOOOIHOTO MaJCHHA OT BBICOTH! Haj MOBEPXHOCTHIO MJIAHETHI U OT reorpapuyeckoil MIMpPOTHL.
JIBmkeHue HeOeCHBIX TeN ¥ X CIYTHUKOB. 3akoHbl Kemnnepa. [lepBas kocMuveckast CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, ABHKYIIErocs ¢ yCKOPEHHEM.



Cuma Tperust. Cyxoe Tpenue. Cuna TPEHHsS CKOTBKEHHMS U CHIA TPCHHA MOKOA. Koappurment tpenus. Cuiia COMPOTHBICHUS TIPH
JIBMOKEHHUH Tela B KUIKOCTH U rase, e€ 3aBUCAMOCTD OT CKOPOCTH OTHOCHTEIILHOTO ABHIAKCHHA.

Jasnenue. ['uapocrarnyeckoe nasinenne. Cuna Apxumena.

TexHUYeCKHe YCTPOIHCTBA H TEXHONOTHYECKUE MPOLECCHI: MOMIHITHHKH, IBHKCHUC MCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

Habmo/ieHue BHKEH s Tell B HHEPIHAILHBIX i HEMHEPIHAIBHBIX CHCTEMaX oTcuéTa.

[TpuHIAT OTHOCHTENIEHOCTH.

Kauenue JBYX IHJIMH/POB HIIH MIAPOB Pa3HON MACCHI € OMHAKOBBIM yCKOPCHAEM OTHOCHTEILHO HEMHEPIHAILHON CHCTEMBI OTCYETA.

CpaBHeHHe PAaBHOACHCTBYIONIEH NPUIOKEHHBIX K TEIy CHII C TIPOU3BCACHHCM MacChI TeJla Ha €ro YCKOpPeHHe B MHEPLHATBHOH CHCTEME
OTCYETA.

PaBeHCTBO CHJI, BOSHHMKAIOIIMX B pe3yJibTaTe B3auMOJICHCTBHSA TEIL.

M3mepenne Mace Mo B3auMOJICHCTBHIO.

HeBecoMOCTb.

Bec Tena npu yCKOPEHHOM TOIBEME U TTaZICHHH.

[lenTpoOesKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHs MOKOsl, KAaUCHHA 1 CKOJIBKCHHU.

Vuenuueckuii YKCHepuMennt, 1abopamoprsie padontsl, RPAKMUKyM.

M3Mepenne paBHOACHCTBYIONICH CHII DY IBHKCHUH 6pycka o HaKJIOHHOW MIOCKOCTH.

[IpoBepKa I'HIOTE3bl O HE3ABUCHMOCTH BPEMEHH JIBHIKCHHS Opycka 1o HAKJIOHHOMH MIOCKOCTH HA 3a/JaHHOE PACCTOSHHUE OT €ro Macchl.

UccenoBanuie 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HHKAOIIHX B PYKUHE H PE3SHHOBOM obpasite, OT HX AepopMarHu.

M3yuenue JBIKEHHS CHCTEMBI TEll, CBA3aHHBIX HUTBIO, TIepeKUHYTO# uepes JNErkuit GIoK.

M3mepenye Kod(uiMenTa TPEHUs 10 BEIMYHUHE YTIIOBOIO ko dummenta 3asucuMocTH Fop(N).

Uccnenosanue ABMKeHUs OpycKa MO HAKIOHHO#M TMIIOCKOCTH € MEPEMCHHBIM K02 PUIIHEHTOM TPEHHSL.

W3yueHue JBIKECHUS I'Py3a Ha BTy C TPCHHUEM.

Tema 3. Cmamuka meépoozo mena.

A6comoTtHo TBEpoe Teno. IlocTymarelbHOE W BpAIATENbHOC JBHIKCHUC TREPIOrO Tena. MOMEHT CHJIbI OTHOCHTEIBHO OCH BpalISHHMSL.
[ieuo cuipl. CoKeHre Crl, PHIOKEHHBIX K TBEpIoMY Tey. LIeHTp TKeCTH Tena.

Venosus paBHOBecHs TBEPIOTO Tela.

VeroiunBoe, HEYCTOHUHBOE, D€3pa3IuIHOE PAaBHOBECHE.

TexHUYeCKHEe YCTPOMCTBA H TEXHOJIOTHYECKHE MPOICCChL: KPOHIITEHH, CTPOUTENIBHbIHA KPaH, PeIETYATHIC KOHCTPYKIHH.



emoncmpauuu.

YcnoBHs paBHOBECHSL.

Bunael papnoBecus.

Yuenuueckuil 3xkcnepumenm, 1abopamoprsie padonmosl, RPAKMUKYM.

Hccnenoranue ycnoRuil paBHOBECUS TBEPIOro TeNa, HMEIOIIEr0 OCh BPAIllCHH.

KoHCcTpyHpoBaHHE KPOHIITEHHOB M pacyéT CHII YIIPYTOCTH.

M3ydenue ycTOMYUMBOCTH TBEPIOrO Tella, HMEIOIIETO MIOMAb OIOPEL.

Tema 4. 3aKoHbl COXPAHEHUA 8 MEXAHUKE.

MMnynec MatepuansHOW TOYKH, CHCTEMBI MaTepHalbHBIX ToueK. LleHTp Macc cucTeMbl MaTepuanbHBIX TOYEK. Teopema O JIBHIKCHHH
LIEHTpa Macc.

WNmrynse cuibl 1 U3MEHEHHE UMITYJIbCa Tena.

3aKOH COXPaHEHUs] UMITYJIbCA.

PeakTmBHOE JIBHIKEHUE.

MomeHT umIylibca MaTepuaibHol ToukH. [Ipencrasienue o coxpaHeHHH MOMEHTA UMITYJILCA B LIEHTPAIbHBIX MOJIAX.
PaGoTa criibl Ha MaJlOM ¥ Ha KOHEYHOM nepemernienud. I padudeckoe npeictapiaeHue paboTsl CUIIBL

MomHocTs CHITEL

Kunetnueckas sHeprusi MaTepuaibHONH Toukh. Teopema 00 H3MEHEHHH KHHETHUYECKOH dHEPriHH MaTepUaIbHOM TOUKH.

[MoTeHuuanbHple W HeMOTeHIMaNbHBIC cuibl. [loTennuansuas sHeprus. [loTeHnuaneHas sHeprus ynpyro ae(GopMHpoBaHHOH NPYKHHEL
[ToTeHUMANbHAs SHEPIHs TejJa B OJHOPOJHOM I'PaBHTAHOHHOM mose. [loTeHuuanbHas SHeprus Teina B rPaBUTALMOHHOM IOJIE OJHOPOIHOIO
mapa (BHYTPH H BHe 1mapa). Bropas xocmuueckas ckopocTb. TpeTbst KoOcMHUYECKas CKOPOCTh.

Ces3b pabOTBI HENOTEHITHANBHBIX CHII C H3MCHCHHEM MCXAHHYCCKOMH 9HEPrUH CHCTEMBI TeJl. 3aKOH COXPAHCHHS MEXaHHYECKOH SHEPTHH.

Vipyrue u Heylpyrue CTONKHOBEHHUS.

VpasHenue bepHyiui Ui HAeanbHOM )KHJAKOCTH Kak CIeICTBHE 3aKOHA COXPAHEHHs MEXaHUYECKOH SHEPrHH.

Texauueckue yCTpOﬁCTB& H TEXHOJIOTHYCCKHE TIPOLECCHI: ABUIKECHUE PAKET, BOJIOMET, KOI‘[ép, pr}KI/lHHB]j:I MHUCTOJIET, THPOCKOIIL, C])PIprHOC
KaTaHHE Ha KOHBKax.

Memoncmpanuu.

3aKOH COXpaHeHUs UMITYIIbCaA.

PeakTuBHOE ABH)KCHHE.

H3Mepenne MOUIHOCTH CHIIBL.

H3MeHeHHe SHEePriuH Tena IIPH COBEPLICHUH pabOoThL.



B3aumuble ipeBpallieHus KHHETHYECKONH U MOTEHIMANIBHON SHEPrHil IPH AEHCTBUM Ha TEJIO CHIIBI TSUKECTH M CHIIBI YIIPYTOCTH.

CoxpaneHHe 3Hepru# Mpyu CBOOOTHOM HaICHUH.

Yuenuueckuil akcnepumenm, 1adopamopnsie pabomst, RPAKMUKYM.

M3mepenne uMIyJibca Teja 1o TOpMO3HOMY MY TH.

H3MepeHne CHITBI TATH, CKOPOCTH MOJEIH IEKTPOMOOUIISt B MOITHOCTH CHIIBI TATH.

CpaBHeHHE H3MEHEHHS HMITYJIECA TEJa C HMITYJILCOM CHIIBL.

Hcceneroranie cOXpaHeHHs! UMITYJIbCa IPU YIIPYTOM B3aUMOJCHCTBHH.

W3mepenne KHHETUYECKOM 3HEPTUH TeJa 0 TOPMO3HOMY ITYTH.

CpaBHeHME H3MEHEHHUS MOTEHIIMATBHON YHEPrud NPYKUHBI ¢ pabOTOH CHITBI TPEHHSI.

Onpenenenne paboThl CHIILI TPEHUSI [IPU JIBUIKEHUH TeJa [10 HAKJIOHHOM IJIOCKOCTH.

Pasnen 3. MoaekyasipHast pu3HKa 4 TePMOJHHAMHKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU meopliu.

OCHOBHBIE TONOYKEHHST MOJIeKyJsspHO-KHHeTHYecKoi Teopun (MKT), ux omeitHoe obocHoBanme. Jluddys3us. bpoyHoBCckoe IBHIKEHHE.
XapakTep ABHXKEHHSI M B3aUMOJICHCTBHS YacTUI[ BellecTBA. Mojenn CTPOGHUS Tra3oB, KMJKOCTEH M TBEPABIX Tel M OObsACHEHHE CBOWCTB
BellleCTBa Ha OCHOBE 3TUX Mojeneii. Macca u pazmepsl Mosieky (aromoB). Konuuecrso Bemectsa. [locroganas ABoraapo.

Temnosoe pasHoBecue. TemnepaTypa u cocoOs! e uamepenust. [llxana temneparyp Llenscus.

MoJienb WACAILHOIO ra3a B MOJIEKYJISIPHO-KUHETUYECKOH TEOPHH: YAaCTUIBI ra3a JABHIKYTCS XaOTHYECCKH M HE B3aMMOJEHCTBYIOT JAPYT €
JIPYTOM.

I"azoBbic 3akoHbl. YpaBHenue MenaeneeBa—Kianeiipona. AbcomoTHas Temneparypa (mkana temnepatyp Kenssuna). 3akon JlanpToHa.
Nzomporiecckl B HICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduyeckoe mnpejcraBieHue H30MPOLECCOB: H30TEpMa, H30X0pa,
uzobapa.

Cesi3p M@Ky JIaBJICHHEM W CpeAHEeH KHHETHYEeCKOH HHEeprueii MoCTymaTelIbHOrO TEMIOBOIO JBHIKEHHS MOJIEKYJ HJealbHOro rasa
(OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOH TEOPUU HICAIBHOTO rasa).

Cas3p abCOMOTHON TeMIepaTypbl TEPMOJIMHAMHYECKOW CHCTEMBI CO CpeAHeH KMHETHYECKOH SHEpPrueil IOCTYNAaTeIbHOro TEILIOBOIO
JIBHIKEHUs €€ YacTHII.

TexHHYECKHE YCTPOHCTBA U TEXHOJIOTHYECKHE MIPOIECCHl: TEPMOMETP, DapoMeTp, NOTy4eHHEe HaHOMaTEPHAIIOB.

Hemoncmpauuu.

Mojenu nBuKEHUs 9aCTHIL BEIECTBA.

Mopens OpOYHOBCKOI'O JIBHIKEHHUSI.

Bu1eopolTHK ¢ 3aHCHI0 PeaIbHOTO OPOYHOBCKOTO IBUYKEHUSL.



Judpy3us KAIKOCTEH.

Mopene onbita Illtepra.

[TpuTsxkenne MoOJIEKYJIL.

Monenu KpUCTaUIHYeCKUX PeInéToK.

Habmronenne u uecnetoBanne U30IMpPOoIEccoB.

Yuenuueckuit 3xcnepumenm, nabopamopnslie padomsl, RPAKMUKYM.

HMccnenoBanue npouecca yCTaHOBICHHS TEIJIOBOIO PAaBHOBECHS IIPH TEIIIOOOMEHE MEXTY TopsAdeH W XOJ0HOH BOJOH.

W3yuenue u3oTepMHYECKOro npoiecca (peKoMeH0BaHO UCIOJIb30BaHue UG poBoi 1adopatopun).

M3ydeHne H30X0pHOTO mpoIecca.

M3yuenne nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiumsl.

Tepmomunamuyeckas (T1) cucrema. 3ajaHue BHEITHUX YCIOBUH s TEPMOAMHAMHYECKOH CHCTEMBI. BHEIIHNE 1 BHYTpEHHHE MTapaMeTphl.
I‘IapaMCprl TCpMOﬂ,HH&MH‘[CCKOﬁ CHCTEMBI KaK CPCIHHUE 3HAYCHHUA BCIIHYHH, OIMHCBIBAKOIITHX €€ COCTOsSIHHME Ha MHKPOCKOIIMYCCKOM YPOBHC.

Hynesoe Hauaio tepmoauHaMuku. CaMonpon3BobHAs pelaKkcarysi TepMOJAMHAMUYECKOH CUCTEMBI K TEMIJIOBOMY PAaBHOBECHIO.

Mozeinb uaeanbHOro raza B TEpMOJIMHAMUKE — CHCTeMa ypaBHEHuU: ypasHenue Menneneesa—Knanelipona u BeIpaKeHHE JIJIs1 BHYTPEHHEH
SHEPruu. Y CIOBHS MPHMEHUMOCTH 3TOH MOJIC/IN: HU3Kasi KOHICHTPAIUs YacTHII, BEICOKHE TeMIleparypsl. BeipakeHne Ui BHYTPeHHEH SHEpruu
O/THOATOMHOI'0 UJICaILHOT'O Ia3a.

Kpasucrarndeckne H HeCTaTHUYECKHE MMPOLECCHI.

DnemenTapHas padoTta B TepMojHaMuke. Berauciienue padoTsl 1o rpaduky npoiecca Ha pV-nuarpamme.

Tennonmepenaua kak croco® M3MEHEHHs] BHYTPEHHEH SHEpPrum TepMOJMHAMHYecKoll cucTembl 6e3 comeprieHus paboTtel. Konpexius,
TEIJIONPOBOIHOCTD, H3JIyYEHHUE.

KonuyectBo Temnorhl. Tennmo&MKoOCTh Tena. YenbHas W MOJsipHas TEIUIOEMKOCTH BelllecTBa. Y paBHeHHe Maiiepa. YenbHas Temnora
cropanus Tonnusa. Pacuér konuuecTsa TEMIOTH Npu Temutonepenaye. [lonarue o6 agnabarHom nporecce.

[epBblii 3akoH TepMmoauHaMuku. BuyTpenssis sHeprusi. KonmwdecTBo TemioTsl U pabota Kak Mepbl WU3MEHEHHs BHYTPEHHEH 3HEpruu
TepPMOIHHAMUYECKOH CHCTEMBI.

Bropoit 3akoH TepMOJMHAMUKH JJIi PAaBHOBECHBIX MPOLECCOB: Yepe3 3aJJaHHOE PaBHOBECHOE COCTOSIHHE TEPMOIHMHAMHYECKOW CHCTEMBI
MPOXOJUT eIMHCTBeHHAs afnuadara. AOCONIOTHAs TeMIleparypa.

BTopoii 3ak0H TEpMOJMHAMHKH I HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO TepeaaTh TEIUIOTY OT Ooyiee XOJMomHOTO Tena K Oolee
Harperomy 6e3 komnencauu (Knaysuyc). HeoOparuMocTh NpHPOIHBIX MPOLIECCOB.



[TpuHims! AeficTBUs TeroBbix MamuH. KITJL

Maxkcumanbnoe 3gadgenue KITJ1. Iuxn Kapno.

JKONOTHYECKHE ACTIEKTHI HCTIONB30BAHMS TEIUIOBLIX ABHraTenci. TernoBoe 3arpa3HeHue OKPYIKArOIIeH Cpelibl.

TexHuYecKHe YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCH: XONOAMILHHK, KOH/IMIMOHED, JM3CIbHBIA H KapOIOpaTOPHBIA JIBUTATEIH,
napoBasi TypOHHA, MOyYeHHe CBEPXHH3KHX TEeMIEpaTyp, YTHIM3alHs «TCIUIOBBIX» OTX0J0B C HCIOIL30BAHUEM TEIIOBOIO HACOCA, yTHIIH3AIH
6UOOPraHuIeCcKOro TOIUINBA Ul BBIPAOOTKH «TEIIOBOWY H 3JIEKTPOIHEPI HH.

Hemoncmpauuu.

H3menenune TeMrepaTypsl IpH afiadaTiyecKkoM pacuIHpeHUH.

Bosnyinoe oruuso.

CpaBHeHue yIETbHBIX TEMIOEMKOCTEN BEIIECTB.

Cnoco6pl M3MeHEeHUs] BHYTPEHHEH dHEPIUu.

HcenemoBanue anuadaTHOTO Mpolecca.

KoMIbIOTEPHBIE MOJIEIH TETUIOBBIX JBHIATENIEH.

Yuenuueckuii s3xcnepumenm, 1a6opamoprivie padomst, RPAKMUKYM.

M3mMepenue yaenbHON TeIIOEMKOCTH.

WceneoBanue mpoliiecca OCThIBAHMS BEIIECTBA.

UccnenoBanue ajuadaTHOro npouecca.

M3yueHne B3aMMOCBA3H SHEPIUH MEKMOJICKYIISIPHOIO B3aUMO/ICHCTBHSL M TEMIICPATYPb! KHUIICHHS KHIKOCTEH.

Tema 3. Azpezammvie cocmoanua eeujecmea. Pazoevie nepexoosl.

[lapoo6pasoBane | KOHAeHcalus. Vcriapenne 1 KuneHue. Y IelbHas TemioTa mapoodpasoBaHus.

HachbllneHHble 1 HEeHachlleHHBIe napbl. KadecTBeHHas 3aBUCHMMOCTB TUIOTHOCTH M JIaBJICHWS HACHIICHHOIO I1apa OT TEMIEpaTypel, HX
HE3aBHCHMOCTD OT 00BEMA HACKIIIEHHOTO Tapa. 3aBHCUMOCTh TEMIIEPATyphl KMIIEHUS OT JaBJICHUS B JKHAKOCTH.

BraxkHOCTB BO3ayXa. AOCONIOTHAsA U OTHOCHTENIbHAsE BIQKHOCTD.

Teépraoe Teno. Kpucrammdeckue u amMopdubie Tena. AHH30TPONMHS CBOMCTB KPHUCTALUIOB. llnaBieHue M KPHCTALIH3AINS. Y nenbHas
TerioTa miasienust. Cyonumarnusi.

Jledopmarun TBEpIOTO Tena. Pactsokenue u cxarne. Casur. Moxyis FOura. [lpenen ynpyrux Jedpopmanmii.

TermoBoe paclIMpeHHe KHAKOCTEH W TBEPABIX Tesl, 00BEMHOE U JIMHEWHOE paciiMpeHue. AHTAPMOHH3M TEMIIOBBIX KoseOaHuii JacTHil
BEIIECTBA KaK NPHYKMHA TEIIOBOTO PACIIUPEHHs Tel (Ha KaYECTBEHHOM YPOBHE).

[Ipeo6pazoBanue HEPriy B PazoBBIX IIEpEX0Iax.

VpasHeHnue TemnoBoro Gananca.



[ToBepxHocTHOe HaTspkeHue. Koaddunuent nosepxHoctHoro Harsbkenus. Kanwusipuele spiaenus. [laBienue noja HCKpUBIEHHOIM
OBEPXHOCTRIO KuaKkocTu. Popmyna Jlammaca.

Texunyeckue ycmDﬁCTBa H TEXHOJIOTHYECKHE MMPOILECChI: JKHJAKHE KPHCTAIIIBI, COBPEMCHHBIC MaTCPHAIIbI.

Hemoncmpauuu.

Temnnosoe pacmupenue.

CBOMCTBa HACKIIIEHHBIX TAPOB.

Kunenue. Kunenue npu noHUKeHHOM JIaBJICHUH.

W3mepeHue CHIIbl MOBEPXHOCTHOTO HATSKEHHSI.

O]'IBITBI C MBUIbHBLIMHU IUIEHKAMH.

CmaunBanue.

KanunispHele aBIeHus.

Mojien HEHBIOTOHOBCKOM KHKOCTH.

Crioco0bl U3MepeHusi BIaKHOCTH.

Hcenenoranue HarpeBanus | IUIABNIEHUs KPUCTAIIIMYECKOTO BEIECTRA.

Bunaer nedopmanuii.

Habmonenne Maibsix aedopmarnuii.

Yuenuueckuit sxcnepumenm, nadopamopmoie padoomaol, HPAKMUKYM.

H3yyenue 3aKOHOMEPHOCTEH HCITapeHHsl JKHIKOCTEH.

W3mepenue ynenbHON TEIUIOTHI IIaBJIECHUS A,

M3ydeHue CBOMCTB HACKHIIIEHHBIX MTAPOB.

N3mepenue abcoOTHON BIIaKHOCTH BO3/1yXa M OIIEHKAa MacChl MapOB B TOMEIICHHUH.

N3mepenne ko3 duimenTa moBepXHOCTHOTO HATSKCHHSL.

N3mepenne mouyns FOnra.

HcenenoBanue 3aBUCHMOCTH JiehopMaliiii pe3HHOBOT0 00pasiia OT MPUJI0KEHHOH K HEMY CHIIBL.

Paszaen 4. DuekrpoaMHaMuKa.

Tema 1. Dnexkmpuyeckoe none.

DnexkTpuszandsi Tead U e€ NposiBIEHUsA. DiekTpudeckuit 3apsa. JlBa BHAa SIEKTpUHECKHX 3apsiioB. [IpOBOJHHMKH, AHUINEKTPUKH H
MOTYIIPOBOAHUKH. DIEMEHTAPHBIN MeKTPUYECKUil 3apsil. 3aKOH COXPAHEHHUS JIEKTPHUUECKOro 3apsaa.

Bsaumoneiicteue 3apsinos. Toueunbie 3apsiasl. 3akoH Kymnona.

Dnextpudeckoe nojue. Ero aeiicteue Ha 2JIeKTPHYECKUE 3apsi/ibL.



HanpskéHHOCTh 3neKTpudeckoro mosst. [TpoOueii 3apsa. JluHuKM HANPHKEHHOCTH SIEKTPHYECKOrO MOJIS. OHOPOIHOE 3NEKTPUYECKOE
noie.

[loTeHIMATBHOCTh  MEKTPOCTATHYECKOTO I0Js. Pa3HOCTH MOTEHIMANoB W  HampsbkeHuwe. lloTeHnuanbHas oSHEprus 3apsiga B
JNEeKTpOCTaTHYecKOM mojie. I[loTeHumanm sjeKTpocraTHyeckoro mois. Cpsi3h HaNPSOKEHHOCTH MOJNS W PAasHOCTH MOTCHLMANOB U
3NEKTPOCTATHYECKOTO MOJIsl (KaK OJJHOPOIHOr0, TaK ¥ HEOIHOPOHOTO).

[TpHHIMII CYNEePIO3UIHH IEKTPHUECKUX [TOJICH.

ITosie TouedHoro 3apsina. ITome paBHOMEpHO 3apsukeHHOH cepbl. ITole paBHOMEPHO 3aPSKEHHOIO 110 00BEMY mmIapa. ITone paBHOMEPHO
3apsuKeHHoi Geckoneunoil mockocTy. KapTunbl TMHKH HANPsKEHHOCTH STHX TOJIEH H SKBHITOTCHIMATHHBIX TIOBEPXHOCTEH.

[TpOBOIHKKH B 3JIEKTPOCTATHYCCKOM I0JIE. Y CIOBHE PABHOBECHS 3aPSJIOB.

JINANEeKTPUKH B 3JIEKTPOCTaTHIECKOM TT0IIe. J{naeKTpudecKas NpOHHIaeMOCTh BELIECTRA.

Konnencarop. DIeKTpoEMKOCTb KOHIEHCATOPA. DIEKTPOEMKOCTS [JIOCKOT0 KOHIAEHCATOPA.

ITapamenbHOe coeTHHEHHE KOHIeHcaTopoB. TTocnejoBaTeibHOe COCAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKeHHOr0 KOHJICHCATOPA.

JIBukeHue 3apsHKeHHOM YacTHIbl B OTHOPOJIHOM 3JIEKTPHYECKOM I10JI€.

TexHUuUEeCKME YCTPOMCTBA M TEXHOJIOTHYECKHE HPOLECCHI: 3JIEKTPOCKOIN, BIIEKTPOMETP, SICKTPOCTaTHYeCKas 3alluTa, 3a3eMJICHHC
3MEeKTPONpHOOPOB, KOHAEHCATOPhI, reHepatop Bau sie I'paada.

Memoncmpauuu.

VerpoiCTBO U IPUHIAT ACHCTBUSA 3JICKTPOMETPA.

DAEeKTPAYECKOE T0JIE 3aPsKEHHBIX ITapUKOB.

DJIeKTPHYECKOe N0JIe ABYX 3apsPKEHHBIX ILTACTHH.

Moienb 3IeKTpocTaTideckoro reneparopa (Bau e I'paada).

[TpOBOTHUKH B DIEKTPHYECKOM I10JIC.

DieKkTpocTaTHYecKas 3auiuTa.

VeTpolieTBO | IelcTBIE KOHEHCATOpa NOCTOSIHHON U MEPEeMEHHOM EMKOCTH.

3aBHCHMOCTB SIEKTPOEMKOCTH TIIIOCKOIO KOHJEHCATOpa OT TUIONM@AW IIACTHH, PACCTOSAHHA MEXIY HHMH H JUBIIEKTPUYECKOH
NPOHUIIAEMOCTH.

DHeprust SIEKTPHYECKOT0 MOJIs 3apsHKEHHOTO KOHIeHcaTopa.

3apsijika ¥ pa3psijika KOHJAEeHcaTopa 4yepe3 pe3ucTop.

Yuenuueckuii 3kcnepumennt, 1a00pamopHsie padomol, RPAKMUKYM.

Onenka cull B3auMOICHCTBUS 3apsSKEHHBIX TEJT.



HabmoneHue nipeBpallieHus 3HEPrHH 3apsyKeHHOTO KOHIEHCATOPa B 9HEPTHIO U3IIyYEHHUS CBETOIMO/1A.

M3yyenue npoTreKkanus ToKa B LIENH, COAEpKAIIEH KOHIEHCATOP.

Pacnpe,ueneHHe Pa3sHOCTH ITOTEHIIHAIIOB (Haﬂpﬁ}i{eHHH) IpH MOCJIEI0BATCIIBHOM COCTHHCHHH KOHACHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOpa Yepes3 pe3sucTop.

Tema 2. Ilocmoannplil 31eKmMpUdecKuii Mok.

Cuna Toka. IlocrossHHBII TOK.

VYcnoBus CyIecTBOBaHUS MOCTOSHHOTO AMeKTprudeckoro toka. Merounuku Toxka. Hanpsoxkenue U u DJ1C 6.

3akon Oma Jiist yyacTka LerH.

DJIeKTPHYECKOe COMPOTHBICHHE. 3aBHCUMOCTH CONPOTHUBICHHS OJHOPOJHOIO MPOBOJHHUKA OT €r0 JUIMHBI W IUIOWAaJM IONEpPEeYyHoro
ceyeHus. Y IeIbHOEe COTMPOTHBIICHUE BEIIECTBA.

I[TociiemoBarenbHOE, MApaLUIEbHOE, CMELIAHHOE COCIUHEHHE MPOBOJHHMKOB. Pacu€T pa3BeTBNEHHBIX 37eKTpuueckux mnemnei. Ilpasuna
Kupxroda.

PaboTa anekTpuyeckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIITHOCTB IEKTPHYECKOro TOKa. TerioBast MOIHOCTE, BBIIEIseMas Ha Pe3UCTOpE.

SJIC u BHyTpeHHEe CONPOTHBICHHE MCTOYHHKA TOKa. 3akoH OMa JUTsl MONHOHN (3aMKHYTOMH) 2jIeKTprYecKkoi nenu. MonHOCTs HCTOYHHKA
Toka. KopoTkoe 3aMbIKaHHE.

Koniencarop B 1enu mocToSHHOTO TOKa.

Texuuueckue ycTpOHCTBA U TEXHOJIOTHYECKHE MPOLECCHI: aMIIEpPMETP, BOIBTMETP, PEOCTAT, CYETUHK SIIEKTPUYCCKON IHEPIHUH.

Hemoncmpayuu.

M3mepenne cuiibl TOKa U HAMPSKCHUS.

Hccenenopanne 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS JUIS PE3UCTOPA, JIaMIIbl HAaKaJIMBaHUS ¥ CBETOAHOMA.

3aBHCHUMOCTE CONPOTUBJICHUS [UIUHIPHYECKUX IPOBOJHUKOB OT JITUHEIL, IJIOMIA/IN MIOTNIEPEYHOI0 CEYCHHS U MaTepuaia.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa OT CONIPOTHUBIICHUS TPH HOCTOSHHOM HAIIPSKEHUH.

[Ipsmoe uamepenue D/1C. KopoTkoe 3amblKaHKe rajlbLBAaHUYECKOro 2JIEMEHTA U OlleHKa BHYTPEHHEr0 CONPOTUBIICHHS.

Crioco0BI coeiHeH s HICTOYHUKOB ToKa, DJ1C barapeii.

VccnenoBanne pasHOCTH MOTEHIIHATIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA OT CHIIbI TOKA B LICITH.

Yyenuueckuit skcnepumenm, nabopamoprnsie pabomst, RPAKMUKYM.

UccnenoBanue cMeliaHHOTO COCIMHEHHS PE3HCTOPOB.

M3mepeHue yaenbHOro COPOTUBIICHUS IPOBOJHHKOB.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA OT HANPSDKCHHS JUTA JIaMITbl HAaKaJIUBAHUS.



VYBenuueHue npeaena u3MEpeHus aMnepMeTpa (BOJIbTMETpa).

Wamepenne DJIC 1 BHYTPEHHETO CONPOTUBICHHS HCTOYHHKA TOKA.

Hccnenoranne 3apucumoctd DJIC raipBaHHYECKOr0 1EMEHTA OT BPEMEHH TTPH KOPOTKOM 3aMBIKAHHH.

McenenoBanne pasHOCTH MOTEHIMAIOB MEXKIY OJIFOCAMU HCTOYHHKA TOKA OT CHJIBI TOKA B LIETIH.

Vccnenosanue 3aBUCUMOCTH OJIE3HOH MOIITHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznu4msix cpeoax.

ONEeKTpUYECKas NPOBOJMMOCTE Pa3/IMYHBIX BEIIECTB. DIEKTPOHHASI IPOBOJAUMOCTL TBEPMABIX METAIIOB. 3aBHCHMOCTH COINPOTHBICHHS
METAJIIOB OT TeMIieparypbl. CBEpXNPOBOAHMOCTb.

OneKkTpu4eckuil Tok B Bakyyme. CBOHCTBA 3NIEKTPOHHBIX TYYKOB.

[Homynposoauuku. CoOcTBeHHas W IPUMECHAs MHPOBOJAMMOCTH HOIYNpPOBOAHHKOB. CBoiicTBa p-—n-niepexosa. IToaynpoBoaHHKOBEIE
npubOpEL

DNEKTPUYECKHH TOK B 3JIEKTPOIMTAX. DIEKTPOIUTHYECKAs UCCONHALHS. DIeKTposu3. 3akousl Dapajies 1jist 7€KTPOIIH3A.

ONEKTPHYECKHH TOK B razax. CaMOCTOATENBHBIM U HECAaMOCTOSTE/ILHBIN paspsi. PaznudnHbie THITBI CAMOCTOATENLHOIO paspsaga. MonHus.
[Inazma.

Texuuyeckue ycTpoiCcTBa M NPAKTHYECKOE TPHMEHEHHE: ra30paspsiiHble JIaMIIbl, HJIEKTPOHHO-IyueBas TpyOKa, MOJIYNPOBOJIHMKOBBIE
pHOOPEI: MO, TPAH3HCTOP, (POTOINO, CBETOAMO/, FaIbBAHHKA, pa)UHHPOBAHHE MEJIH, BHIILIABKA AFOMHUHHUSA, 3JIEKTPOHHA MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCHMOCTB COTIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3NEKTPOIHTOB.

3akoHsl 3nekTponnsa Papames.

HckpoBoii pa3psii 1 TIPOBOJIMMOCTE BO3/yXA.

CpaBHeHHE TPOBOAMMOCTH METAIIIOB H IIOJIYIIPOBOTHUKOB.

OIHOCTOPOHHSIS MPOBOJIUMOCTD JIHOJIA.

Yuenuueckuii sxcnepumenm, nabopamophsie padomsl, RPAKMUKYM.

Habmonenue anextponunsa.

W3mepenue 3aps/ia 0IHOBAJICHTHOIO HOHA.

HcenemoBanne 3aBUCUMOCTH CONPOTHBIICHUS] TEPMOPE3UCTOPA OT TeMITepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPHCTHKH JIHO/IA.

Du3nuecKuii IPAKTHKYM.



Crnioco6el uzmepeHus GU3MYECKHX BETHYUH C UCHOIb30BAHMEM aHAJIOTOBBIX M LU(POBBIX H3MEPHTEIBHBIX MPHOOPOB U KOMIBIOTEPHBIX
JIATYMKOBBIX CHCTEM. AOCOJIIOTHEIE H OTHOCHTENIBHEIE MMOTPEIIHOCTH U3MepeHui (pusndecknx BenndrH. OneHKa rpaHull NOrPEIHOCTEH.

[IpoBejieHHE KOCBEHHBIX W3MEPEHHIi, HCCIIEIOBAaHUI 3aBHCHMOCTEH (DM3MYECKHUX BENMYHH, NPOBEPKA MPEIIOKEHHBIX MHIOTE3 (BBIOOp M3
paboT, ONUCAHHBIX B TEMATHIECKUX pazienax «YYeHHYecKui SKCIepuMeHT, 1abopaTopubie paboThl, IPAKTUKYM) ).

MexxknpeaMeTHbIE CBHA3H.

Usyuenue kypca ¢pusuku yrinydnaéHHoro ypoBHs B 10 kiacce oCymEeCTBISETCS C YYETOM COJIEPKATEIBHBIX MEKIPEIAMETHBIX CBS3CH C
KypcaMH MaTeMaTuKi, OHOJIOTHHI, XUMHUH, reorpadu H TEXHOJIOTHH.

Mesicnpeomemusie HOHAMUA, C6A3AHHbIE C U3YUEHUEM MEHO00068 HAYHHO20 NO3HAHUA: SBIEHUE, HAYYHBIH (aKT, rumoresa, Gpusuyeckas
BEJIMYMHA, 3aKOH, TeOpHs, HaOMIOJCHHE, SKCIEPUMEHT, MOJEIHMPOBAHUE, MOJENb, M3MEPEHHE, MOTPEHIHOCTH H3MEPEHHH, H3MEpHUTE/IbHEIE
npubopel, uudposas 1adboparopusi.

Mamemamuka: peiieHue cucteMbl ypaBHeHwi#. Jluneiinas ¢ynkuwms, napabona, runepbona, uX rpaQuUKH M CBOMCTBa.
TpuronomeTpudeckue GyHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUI'OHOMETPHYECKOE TOKAECTBO. BEKTOPHI M UX MPOEKIMH Ha
OCH KOOpJIMHAT, CII0KECHHUE BEKTOPOB.

Buonozua: Mexannyeckoe JBH)KEHHE B JKHBOH TipHupoje, Ju(dy3us, ocMoc, TEIUIO0OMEH JKHUBBIX OPraHUu3MOB, TENJIOBOE 3arpsa3HEHHE
OKPY)Karome# cpejibl, YTHIN3aIus OHOOPraHuUeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHE U
KaluuUIspHEIE ABJICHHS B IIPUPOJIE, JIEKTPUYECKUE SBICHHUS B JKUBOU IMIPUPOJIE.

Xumun: JUCKPETHOE CTPOCHHUE BELIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJIIPHAs Macca, [OJlyYeHHe HaHOMaTepUalos,
TEIUIOBLIE CBOMCTBA TBEPJLIX TeJ, JKUAKOCTEH M Ta30B, JKUIAKHE KPHUCTAUIBI, JIEKTPUYECKHE CBOHCTBA METAIIOB, 3JIEKTPOIMTHYECKAs
JUCCOIMAIsl, TallbBAaHUKA, 3JIEKTPOHHAsE MUKPOCKOIIHS.

TIeocpagpua: BnaxxHOCTh BO3/lyXa, BETPhI, DapOMETp, TEPMOMETD.

Texrnonozua: npeodpa3oBaHUE JBMIKCHHUN C MUCHOIB30BAHMCM MEXAHM3MOB, YyHYET CYXOro M JKMIKOI'O TPEHHMs B TEXHHKE, CTaTHYCCKHC
KOHCTPYKIMH (KPOHUITEHH, peiéryarsie KOHCTPYKIMHU), UCHOIb30BaHUE 3aKOHOB COXPAHEHMs MEXaHMKH B TEXHHKE (THPOCKOI, BOAOMET U
JIpyTHe), JABUraTellb BHYTPEHHErO CropaHus, naposas TypOuHa, OBITOBOM XONOMHIBHHK, KOHIHIIMOHED, TEXHOJOIHH MONYyYCHUS COBPEMEHHBIX
MAaTepUaioB, B TOM YHCIE HAaHOMATEPHAOB, U HAHOTEXHOIIOTHH, 3JEKTPOCTATHYECKAs 3allUTA, 3a3€MJICHUE JJIEKTPOIPHOOPOB, ra3opaspsaHbIe
JIAMITBI, TIONTYTIPOBOIHUKOBBIE IIPHOOPEI, FAJIbBAHUKA.

11 KJIACC

Pazpnen 4. DuekTpogHHaAMHKA.
Tema 4. Maznumrnoe noJe.



BzauMmo/ieificTBHE MOCTOSHHBIX MATHHTOB M TPOBOJHHKOB € TOKOM. MarHutHOe mojie. BekTop MarHuTHOH MHAyKuud. [IpuHitan
CYIEPIO3UIIUK MATHUTHBIX ToJIeH. JINHUKM MArHUTHON HHIYKIMH.

MarsuTHOE IoJe TPOBOIHKKA ¢ TOKOM (PAMOTO IPOBOIHMKA, KAaTYIIKH H KPYroBoro Butka). Onsit Jperena.

Cuna Amrepa, e€ HalpaBlIeHHE U MOJIYTb.

Cuuta JIopeniia, eé HanpaBIeHue 1 MOAYIIb. JIBHKEHHE 3aPSHKEHHOMN YaCTHIBI B O/THOPO/IHOM MarHUTHOM mojie. PaboTa cribl Jlopenna.

Maruurnoe moje B BemecTse. @eppoMarHeTHKH, napa- U IHaMarHeTHKY.

TexHUYECKHE YCTPOMCTBA M TEXHOIOTHYECKHE IIPOLECCHl: NPHUMEHEHHE MOCTOSHHBIX MAarHUTOB, JMEKTPOMArHUTOB, TECTEP-MYJIbTHMETP,
SNEKTPOABHTaTENb SIKOOH, YCKOPUTENH 3JICMEHTAPHBIX YacTHII.

Hemoncmpayuu.

KapTuna nTuHUH WHIYKIME MArHUTHOTO TOJIS I0JI0COBOTO M IOJKOBOOOPa3HOTO MOCTOSHHBIX MATHUTOB.

KapTuna TuHAA MarHUTHON HH/TYKIMH 0I5 JUIMHHOTO NPSMOro MPOBOIHHKA U 3aMKHYTOTO KOJIBIEBOI0 MPOBOHHKA, KATYIIKH C TOKOM.

Bsaumo/ieiicTBUE JABYX TPOBOJHHUKOB C TOKOM.

Cuna Ammnepa.

JleiicTBue cubl JIopeHila Ha HOHBI 3JICKTPOJIMTA.

Habmoenue IBHKEHHS MTyYKa 2JEKTPOHOB B MAarHuTHOM TIOJIC.

[TpuHIHI JEHCTBHS SIEKTPOU3MEPHTENLHOT0 IPUOOpa MArHATOSICKTPHICCKOH CHCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1a60panoprsie padomst, RPAKMUKYM.

Vcenenopanie MAarHUTHOI'O TTOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOHCTB (peppOMarHeTUKOB.

Vccnenopanue JeACTBHS TOCTOSHHOTO MarHHTa Ha PaMKY ¢ TOKOM.

M3MmepeHue CHIIbI AMIIEpA.

M3ydenne 3aBHCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeiesieHie MArHATHON WHIYKITHH Ha OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. IneKkmpomazHumHaa UHOYKWUA.

SIBleHHe MEKTPOMArHATHOH MHmykiuu. [1oTok BekTopa MarHMTHOH muuykiud. DJIC nuayKuud. 3aKoH SIEKTPOMarHHTHOH HHIYKIHH
dapaies. Buxpesoe anekrpudeckoe noje. Tokn Pyxo.

5J1C uHAYKIIHA B IPOBOJIHUKE, JIBHKYILEMCS B OHOPOAHOM MarHMTHOM IOJIE.

[Tpasuiio Jlenua.

UHayKTHBHOCTH. KaTymika HHIYKTHBHOCTH B LEIIH MOCTOSHHOIO ToKa. SIBnenune camounaykuud. 5/1C caMOMHTYKIHH.

DHeprust MarHUTHOTO TIOJISE KATYLIKH C TOKOM.



DIIEKTPOMarHuTHOE IOJIE.

TexHuyeckmue ycTpoiCTBA H TEXHOJIOTHYECKHE MPOIECChl: HHIYKIMOHHAS Medb, COJICHOM/I, 3allluTa OT 3JIEKTPH3AIMH TN IPU JBUKECHUH B
MarguTHOM I1071e 3eMJIU.

Hemoncmpayuu.

HaGmonenue saBieHus 3NeKTPOMArHUTHOH HHIYKIHH.

Uccnemosanne 3aBucuMoctd DJ]C HHAYKIIMHA OT CKOPOCTH H3MEHEHHSI MAarHMTHOIO ITOTOKA.

ITpaBuno Jlenma.

[Tajienue MarauTa B aTIOMHUHIEBOH (MeIHON) TpyOe.

SIBIeHHe CaMOUHIYKLIHH.

Vcenenosanue 3asucumoctd DJ1C caMOMHAYKIIMKA OT CKOPOCTH W3MEHEHHUS CHUIIbI TOKA B IIETTH.

Yuenuueckuii 3kcnepumenm, n1abopamopmvie padomol, NPAKMUKYM.

HccnenoBanue SBJICHUS SIEKTPOMAarHUTHON HHAYKIIHH.

Onpenenenue HHAYKIHH BUXPEBOTO MArHUTHOI'O MOJIS.

MccenenoBanue sIBICHUS CAMOWHTYKIIUHA.

COopka MOJIeH IEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. Kosrebanust 1 BOJIHBL.

Tema 1. Mexanuyeckue Konedanus.

KonebarensHas cucrema. CBoboaHbIe KOJIEOaHUs.

I'apmonnyeckue konebanus. Kuaemarndeckoe H IMHAMHYECKOE ONHCAHHE. DHEPreTHYECKOe OMUCAHNE (3aKOH COXPAHEHHUs MEXaHHIECKOM
sHepruu). BBIBOI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KONeOaHH 3 HX SHEPIreTHYECKOTO M KUHEMATHYECKOT0 OTIUCAHUS.

Amnnutyna u daza konebanuii. CBsi3b aMIUIUTY/Ibl KOTeOaHMH HCXOAHOI BENHYHHBI C aMIUTUTYIaMH KoleOanui e€ CKOPOCTH H YCKOPCHHSL.

I[lepuon u yactora KoneGanuii. [Tepros ManbIx CBOOOJHBIX KOJIeOaHHMH MaTeMaTHYecKOro MasTHHKA. Ilepuon cBOOGOMHBIX KOjICOAHH
MPYKAHHOTO MasiTHUKA.

[TonsiTe o 3aryxalomux KojeGaHusx. BoiHyxkaeHHble koneOanus. Pesonanc. PesonmancHas kpusas. BimsuHue s3aryxadmms Ha BUJI
PE30HAaHCHOM KPUBOH. ABTOKOJICOaHHMSI.

TexHHUYECKUE YCTPORCTBA U TEXHOJIOTHYECKHE POIIECCHI: METPOHOM, Yachl, Kauelld, My3bIKaJIbHbIe HHCTPYMEHTBI, celicMorpad.

Hemoncmpayuu.

3anuch KoneGaTeIbHOTO JIBHIKECHHUS.

HabmoneHrne He3aBUCHMOCTH TTEPHO/1a MalbiX KolneOaHui rpy3a Ha HUTH OT aMILIUTYIBL.

VceneioBanue 3aTyXalomuxX Kojebanuii # 3aBUCMOCTH 1epruo/ia CBOOOHBIX KoIeOaHuii OT CONPOTHBIIEHHSI.



Hcenenopanue kojieOGaHmii rpy3a Ha MACCHBHOM MpYXkKHHE ¢ HENbio (GOpMHPOBaHMS MpPEACTaBIeHHH 00 uiealbHON MOETH IPYKHHHOTO
MasTHHKA.

3aKOH COXpaHEHHs YHEPIUU NpH KoneOdanusaX rpy3a Ha MpyxKHHE.

HcenenoBanne BEIHYXKICHHBIX KOJICOaHHMH.

Habmoaenue pe3oHanca.

Yuenuueckuii sxcnepumenm, 1aéopamopHbvie padontvt, RPAKMUKYM.

M3mepenne niepuojia cBOOOHBIX KoneOaHui HUTSHOTO U IPYKMHHOIO MasATHUKOB.

M3yyenue 3aKOHOB JIBIDKEHHS Tela B XoJie KoneOanuii Ha ypyrom nojisece.

M3ydeHne NBHIKEHUS HUTAHOIO MasTHHKA.

[TpeoOpa3oBaHue SHEPIUU B HPYKHHHOM MasiTHUKE.

UccrenoBanne yOBIBaHUS aMIUTHTY/IBI 3aTYXaFOIHX KONEOaHMH.

WccnenoBanye BRIHYKISHHBIX KOneOaHuH.

Tema 2. DaeKmpomazHumHole KOJe0aHUA.

Kone6arenbiblii koutyp. CBOGOHBIE 2IEKTPOMArHHTHBIE KONeOaHus B HICATbHOM KollebaTenpHoM KoHType. dopmyiia Tomcona. Cas3b
AMIUTHTY/IbI 3aps/1a KOHJIEHCATOPa ¢ aMILIMTYI0H CHIIBI TOKA B KOJICOATETbHOM KOHTYPE.

3aKOH COXpAHEHHs SHEPTHU B HICANTBHOM KojebaTelbHOM KOHTYpE.

3aTyXalomue dIeKTPOMArHUTHBIE KosieOaHus. BEIHY&K/ICHHBIE 3]IEKTPOMArHUTHbIE KOJTeOaHHs.

IlepemenHbli TOK. MOIHOCTD MEPEMEHHOTO TOKA. AMIUIUTYHOE U JCHCTBYIOLIEE 3HAYCHUE CHIIbI TOKA H HANPSDKCHHUSA TTPH pasHYHOM
(opmMe 3aBHCHMOCTH [IEPEMEHHOr0 TOKa OT BPEMEHH.

CHHYCOUJANbHBIN MepeMEHHBIH TOK. Pe3ucTop, KOHIeHcaTop W Karylika WHAYKTHBHOCTH B IEMH CHHYCOMJANBHOrO NEPEMEHHOIO TOKA.
Pesonanc TokoB. Pezonanc HanpsoKeHUi.

Uneansupiii Tpancdopmarop. [Ipon3BoacTBO, Hepeaaya i NOoTpedIeHue IeKTPHICCKOH SHEPIUH.

JIKOIOTHUECKUE PHCKH TIPH IPOU3BOJICTBE HeKTposHeprun. KyabTypa HCHONIb30BaHus JJIEKTPOIHEPTHHA B OBCETHECBHOU KU3HH.

TexHHYECKUE YCTPOHCTBA U TEXHOIOTHYECKHE TIPOLECCHI: 2JIEKTPHIECKHI 3BOHOK, TEHEPATOP NEPEMEHHOI0 TOKA, TMHUH JJICKTponepead.

Hemoncmpauuu.

CB0OOHbIE 3JIEKTPOMArHHTHEIE KOJIeOaHus!.

3aBHCHMOCTH YaCTOTHI CBOOOIHBIX KOJieOaHHii OT MHAYKTHBHOCTH U EMKOCTH KOHTYpAa.

OCLULIOrPaMMBbI 3JIEKTPOMarHUTHBIX KOJCOaHuH.

['eHepaTOp HE3ATYXAMOIHX IEKTPOMArHHTHBIX KOJIeOaHHIi.

Mopelib 3MeKTPOMarHuTHOr0 reHeparTopa.



BrIHyK/IeHHbIE CHHYCOUIAIbHbIE KOJICOAHHUS.

Pe3ucTop, KaTymKa WHAYKTHBHOCTH W KOHJIEHCATOP B LIENH TEPEMEHHOI0 TOKA.

Pe3oHaHC Mpy M0CJIEI0BATEILHOM COSTHHEHHH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH M KOH/ICHCATOPA.

VeTpoiicTBO M IIPUHIIAN JeiCTBHA TpaHchopMaropa.

Moienb JTUHUH 3JIEKTPOIepelavH.

Vuenuueckuii sxcnepumenm, 1abopamopnie padonivl, RPAKMUKYM.

Hsyuenue Tpanchopmaropa.

HceneoBaHue NepeMEHHOT0 TOKa Yepe3 M0CIeI0BaTebHO COeMHEHHbBIC KOHICHCATOP, KaTyIIKy ¥ Pe3UCTop.

HabmoieHne 371eKTpPOMarHiTHOTO pe30HaHca.

Hccnepopanye paboTel HICTOYHHKOB CBETA B IIEIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAZHUMHbIE 60JIHbI.

MexaHHuecKue BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepedHsie u NpoosbHbIC BOJHEL Ilepron, ckopoCTs pacnpoCTpaHCeH s U JUTHHA
BoJTHBL. CBOWCTBA MEXAHHYECKHX BOJH: OTPayKEHHE, MPEIOMIICHAE, HHTeP(hePeHIMA U I (PaKLHsL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Bricora Tona. TemOp 3ByKa.

IlymoBO€ 3arpsA3HEHHE OKPYKAIOIIEH CPEIEL.

IeKTPOMArHHTHBIC BOJHEL Y CIIOBHS H3IIYYEHHS 5JI€KTPOMArHUTHBIX BOJIH. B3anMHas OPHEHTAIHs BEKTOPOB B SNMEKTPOMArHUTHOH BOJIHE.

CBoiicTBA IEKTPOMATHHTHBIX BOJIH: OTPAKCHHE, IIPEIOMICHHE, OJIAPU3alus, HHTEPHEPeHIIS 1 T paKIEs.

[1Ikana 5/eKTPOMArHATHBIX BOJIH. [[pMMEHEHNE SMEeKTPOMArHUTHBIX BOJIH B TEXHUKE H OBITY.

[IpUHLIKATIBI PATUOCBSI3H U TENEBHIEHH. PainonoKarms.

DNEKTPOMArHUTHOE 3arPsi3HEHHE OKPYIKAIOIICH CPeIbL.

TexHUUeCKHEe YCTPOHCTBA M MPAKTHYECKOE NPHMEHEHHE: MY3bIKaTbHbIE MHCTPYMCHTBL, Pajap, pPaaMONpPHEMHMK, TENEBH30D, aHTEHHA,
tenedon, CBY-neus, yibTpasBykoBas IHarHOCTUKA B TEXHUKE U MEJIUIIHHE.

Hemoncmpanuu.

O6pasoBaH#e U paclpoCTPaHEHHE MONEPEUHBIX U MMPOJONBHBIX BOJIH.

Konebmolieecst Teno kak HCTOYHHK 3BYKa.

3aBHCHMOCTD JUIMHEI BOJIHBI OT YaCTOTHI KONeOaHuH.

HabmoaeHne oTpaskeHus 1 MpeIOMIICHHS MEXaHUIECKHX BOJIH.

Habmonenue untepdepeHiny U Aupakiud MEXaHHYeCKUX BOJTH.

AKyCTHYECKHH pe30HaHC.

CpoiicTBa yJIbTpa3BYyKa H €ro IIPUMEHEHHE.



HabmoaeHue ¢BsI3u IPOMKOCTH 3BYKa M BBICOTBI TOHA ¢ aMILIUTYIOH U 4acTOTON KoseOaHui.

VccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, NpeIoMIIeHue, nojsgpusanus, audpaxius, uarepdepenms.

O6napyxenne HHPPaKpaCHOTO U yIbTPA(PHOIECTOBOTO H3JIyUCHHH.

Yuenuueckuii s3xcnepumenm, 1a60pamoprsvie padonisl, RPAKMUKYM.

N3yuenne napamMeTpoB 3BYKOBOH BOJIHBL

N3ydeHHe pacrpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHeHOE pacrpocTpaHEeHUE CBeTa B OHOPOAHOM cpene. JIyd ceeta. TodeuHblit HCTOUHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHus cseta. [locTpoenue nzobpaxkeHuil B IIocKkoM 3epkaie. Cdepuueckue 3epkaa.

[Ipenomnenne cBera. 3aKoHbl IIpesIOMIIEHUs cBeTa. AOCOMIOTHBIA ITOKa3aTenhb rnpenomicHus. OTHOCHTENbHBIN 110Ka3aTellb IPEIOMIICHHS.
[TocTOSIHCTBO 4acTOTHI CBETAa H COOTHOLICHHE JUIMH BOJIH TIPU MEPEX0C MOHOXPOMATHYECKOTO CBETAa Yepe3 TPaHMIly pasjena ABYyX ONTHYECKHX
cpen.

Xon nyueit B npusme. Jlucriepens ceeta. ClokHbBIH cocTaB 6enoro ceera. [[ger.

[lonunoe BuyTpeHHee orpaxenue. [IpeaenbHbIi yrom MoJTHOro BHYTPEHHEr0 OTPaXKeHU .

Cobupatome u pacceuBarolye JuH3bl. ToHKas juH3a. POKycHOE pPACCTOSHHE M ONTHYECKAs CUa TOHKOH JIMH3BL 3aBHCHUMOCTD
(hoKyCHOro paccTossHUsS TOHKOH cepuuecKoit THH3BI OT €€ TECOMETPHH U OTHOCHTEIBLHOTO [OKa3aTels PETOMIICHHS.

dopmyiia TOHKOH JIMH3BL Y BEJIMUEHHE, 1aBaeMoe JIMH30M.

Xoj Jiyda, IpoIieinero JHH3Y 10/ MPOU3BOJBHEIM YITIOM K €8 riaBHOH ontHueckoil ocu. [locTpoenne n300pakeHHil TOYKU U OTpe3Ka
NpsSIMOH B COOMPAIONIMX U paCCeUBAIOIIMX JIMH3aX U UX CHCTEMAaX.

OnTtuyeckue npudbopsl. Paszpemaromas cnocobHocTh. ['1a3 Kak onTHyecKas CUCTEMA.

[Tpeensbl IpUMEHUMOCTH FEOMETPUYECKOM OTITHKH.

BonnoBast ontuka. Mutepdepenuus cBera. KorepeHTHbe HMCTOYHMKH. YCIOBHS HAONIOJICHHS MaKCHMYMOB W MHUHHMYMOB B
HHTEP(EPEHIIMOHHON KapTUHE OT JABYX KOT€PEeHTHBIX HCTOUYHHKOB. [IpuMephl K1acCHuecKuX HHTEPPEePEHIIHOHHBIX CXEM.

Judpakuus ceera. Judpakunonsnas pemérka. Y cnopue HabIroAeHUs IMaBHBIX MAKCHMYMOB TTPH MaJIeHHH MOHOXPOMAaTHYECKOTr0 CBETa Ha
IA(PpaKIHOHAYIO PEIIETKY.

Ilonspusanus ceera.

TexHuyeckue ycTpoicTBa M TEXHOJNOTHYECKHE MPOIIECCHl: OYKH, JIyMa, NMepHcKomn, (oroanmapar, MEKPOCKOT, MPOEKIMOHHBIH anmnapar,
IPOCBETIIEHHE ONITHKH, BOJJOKOHHAS ONTHKA, JU(PPaAKIIHOHHAS peIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.



HccenenoBanue npenomMieHus CBeTa.

HaGmoenue noaHoro BHyTpEHHEro oTpakeHus. Moaens CBeToBO 1A,

HccnenoBanue xoa CBETOBBIX MYYKOB Yepe3 MIIOCKONapalieIbHYIO IIACTUHY U TIPU3MY.
HMccnenoBanue CBOHCTB H300pakeHUH B THH3AX.

Monenu MuUKpocKona, TeJiecKona.

Habmonenue unrepdepeHiiuy ceera.

Habmoienue IBETOB TOHKUX TIEHOK.

Habmonenune mudpakinum cBera.

W3yuenue qudpakiuOHHON PEIIETKH.

Habmonenune qudpakiiiOHHOTO CIIEKTpa.

Habmronenne qucnepcuu ceera.

Habmoienue noaspusaiuy cBeTa.

ITpumeHeHne TOISPOHIOB JUIS H3YUYEHHSI MEXaHHUYECKUX HANpPSHKCHUI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomsl, NPAKHIUKyM.

W3mepenne nokaszaresis NPeIOMIICHHS CTEKIIA.

Hcenenopanne 3aBUCHMOCTH (JOKYCHOTO PACCTOSHUSL OT BELIECTBA (HA NPUMEPE KU IKUX JIHH3).
N3mepenue pOKyCHOro pacCcTOsHUS PACCEUBAIOLIIX JTHH3.

ITonyuenune n3oOpaxkeHHs B CHCTEME H3 IJIOCKOIO 3€pKasia U JIMH3bL.

ITonmyuenue u3o0pakeHHs B CHCTEME U3 ABYX JIMH3.

Konctpynpopanue TeeCKOMHIECKHX CHCTEM.

Habmonenue nudpaxiium, HHTep(EPEeHIIHNA U MOJISPU3AIHH CBETA.

M3y4yeHue nonsipusanuy cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUANICKTPUKA.

N3yuenne uaTepdepeHilny JIa3epHOro H3JIyUYeH s Ha IBYX MIETISIX.

Habmonenne nucnepcuy.

Habmonenue u uccnenopanue 1udpakiimoOHHOTO CIIEKTpa.

M3mepenue JUIMHBI CBETOBOM BOJIHBL.

[Tomydenue criekTpa U3JIy4eHHs CBETOAMOIa TPU MOMOIIH JH(PAKIIMOHHOM PEHIETKH.
Paznen 6. OcHoBbI cienHANLHONH TEOPHH OTHOCHTEILHOCTH.

I"'panuiel npuMeHUMOCTH Kiaccudeckoii Mexanuk. [locTynarsl cnenuaasHONH TEOPHH OTHOCHTENBHOCTH.



IIpocTpancTBeHHO-BpeMeHHOH uHTepBanl. IIpeoOpazosanmst Jlopenna. Ycnosue NpuuMHHOCTH. OTHOCHTEIBHOCTH OJIHOBPEMEHHOCTH.
3aMe/IIeHHE BPEMEHH U COKpALICHHE JUTHHEL

DHEprus H UMIYJIbC PEISITHBHCTCKOM YaCTUIIBL.

CesI3b Macchl ¢ 9Heprueii # MITYJILCOM PEISTHBACTCKON YacTHIBL. JHEPrHs HOKOS.

Texuudeckue ycTpoiicTBa M TEXHONOTHYECKHE NPOLECCHI: CITY THHKOBBIE IPUEMHHUKH, YCKOPHTEIH 3apSKEHHBIX YACTHIL.

YueHu4ecKkuii 5KCIIepUMEHT, 1abopaTopHble paboTh, IPAKTHKYM.

Onpenenenye uMIyIbCa M SHEPIUH PENSTHBHCTCKHX YacTHIL (110 (hoTorpadusaiM TPEeKOB 3apsDKEHHBIX YACTHIL B MATHHTHOM noJe).

Paznen 7. KpantoBas ¢pusuka.

Tema 1. KoprycKkyaapHo-601H0601 Oyaiusm.

PaBHOBECHOE TENIOBOE H3TyYeHHUE (U3ITydeHHe aOCOIOTHO YEPHOTO Tesa). 3aKoH cMermenus Buna. 'nnoresa [Iianka o KBaHTAX.

@OoTOHBI. DHEPrUs U UMITYJIBC (POTOHA.

Qortosddexr. Onbrrer A. I'. Cromerosa. 3axomsl dortodddexra. Ypasuenue Difnurreiina nns porosddexra. «Kpacmas rpanunay

toTtoarddexra.
Jlapnenue cBeta (B YaCTHOCTH, JIaBJIeHHE CBETA HA a0COJIOTHO MOTIOMIAIOLILYIO0 H aGCOMOTHO OTPAKAIOIIYIO IOBEepXHOCTH). Ormbrre! I1. H.

JleGenena.

Bommoseie cpoiictsa wactun. Bomubl ne Bpoiins. JUmina BonHbl ge Bpoiiis u pasmepsl 061acTH NOKATH3AIMN JBIKYIICHCS YACTHITBL.
Kopryckynsipro-BonHoBo# nyanusm. Judpakits seKTPOHOB HA KPHCTAILIAX.

Crneunduxa usmepenuit 8 Mukpomupe. CooTHOmEHNs HeonpenenénnocTei Iefizentepra.

Texnmdeckye ycTpoiCTBa M TEXHONIOTHIECKHE MPOIIECCHI: CHEKTPOMETP, (POTOIEMEHT, GOTOAATUMK, TYHHEILHBIA MHKPOCKOII, COTHEUHAs]
Oartapes, CBETOTHOI.

Hemoncmpayuu.

@oT1oa( ekt Ha ycTaHOBKE C IIHHKOBOMN ILJIACTHHOM.

Hccenenosanue 3akoHoB BHemHero Gporosddekra.

McenenoBanne 3aBUCHMOCTH CONIPOTHBIICHHS MONYIIPOBOAHHKOB OT OCBEILEHHOCTH.

Cseroauon.

Conueuynas 6arapes.

Vuenuueckuit sxcnepumenm, 1abopamoprsie pabomvl, nPaKMUKYM.

Hccnenosanne gortopesucropa.

Msmepenue nocrosnnoii Ilnanka na ocuoe ucenenosanust Gotoaddexra.

Hccnenosanye 3aBUCHMOCTH CHIIBI TOKA Yepe3 CBETOANO/L OT HAIPSIKEHHS.



Tema 2. Quzuxa amoma.
OnbITH MO MCCIIEI0BAHMIO CTpoeHus aroma. [ianerapras Mojens atoma Pesepdopra.

IMoctynarsl Bopa. Manydenne u noromenne (GOTOHOB IPH MEPEXOJIE aTOMa € OIHONO YPOBHS SHEPTHH Ha JIPYTOH.

Buje! cnekTpoB. CrekTp ypoBHE#H SHEPIUM aToMa BOAOPOIa.

CrnoHTaHHOE M BBIHYKICHHOE H3/TydeHHe cpeTa. Jlasep.

TexHuyecKHe yCTPOHCTBA H TEXHOJOTHYECKHUE IPOIIECCHI: CIIEeKTPATbHBIH aHa/lu3 (CIIEKTPOCKOI), Jiasep, KBAHTOBBIH KOMIBIOTED.

Jemoncmpauuu.

Monens onbita Pesepdopia.

HabGmonenue JIMHEHYaThiX CIIEKTPOB.

VeTpoieTBO U IeHCTBHE CYETYHKA HOHM3HPYIOUX JaCTHIL.

Onpeienienne AMHHBI BOJIHBI JIA3€PHOTO M3JTyICHHS.

Vuenuueckuii Ixcnepumenm, 1a60pamopusie pabomst, RPAKMUKYM.

HabmoaeHnue JIMHEHYaTOro CleKTpa.

VcerieioBaHne CIEKTpa Pa3pekeHHOro aroMapHOro BOJIOPOJA U H3MepeHue nocTosHHoi Pradepra.

Tema 3. @u3uka aMOMHO20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnounas Mozens siapa I eiisendepra—FBanenko. 3aps sapa. Maccosoe 4ucio siupa. Msoromnst.

PaoakTHBHOCTE. Alb(a-pacnaj. DIeKTPOHHBIH 1 TO3UTPOHHBIH OeTa-pacna. ['aMma-u3irydeHue.

3aKkOH pAJMOAKTHBHOTO pachajd. PajioakTHBHBIE M30TONBI B npupoje. CBOHCTBA HMOHH3HPYIOMIETO  HM3IYHCHHA. Bnusiane
PaIHOAKTHBHOCTH Ha JKMBbIE OpraHu3Mbl. EcrecTBennblii pou usnydenus. JlosumMeTpus.

SHeprusi CBA3H HYKJIOHOB B sape. SlnepHble cuibl. JlepexT Macchl sapa.

Snepusie peakimu. Jlenenne u cuaTe3 sigep. Snepubic peaktopbl. [IpobiieMbl ynpaBnseMoro TEpMOsSAEPHOTO CHHTE3A. DKonoruveckne
aCIEKThI Pa3BUTHS SIICPHON SHEPreTHKH.

MeTo bl pErHCTPAIAN U HCCIIEIOBAHHS 3JIEMEHTAPHBIX YACTHII.

dynTaMeHTaTBHBIE B3aUMOJIEHCTBHA. bapruonbl, Me30HbI U JienToHbL. lIpencTaBnenne o CrangapTHoil MoJsien. KBapK-rirooOHHas MOJICNb
aZIPOHOB.

®uzuka 3a npegenamu CranjaptHoii Mojenu. TéMHas MaTepust 1 TEMHAst SHEPIHs.

EnuHCTBO (DU3AYECKON KapTHHBI MHpA.

TexHUYECKHE YCTPOMCTBA M TEXHONOTHYECKHE MPOLECCH: JI03MMETp, Kamepa BuibcoHa, saepHBIH PeakTop, TEPMOSICPHBIH PEaKTop,
aroMmuas 60M0a, MArHUTHO-PE30HAHCHAsE TOMOTpadus.

Vuenuueckuii sxcnepumeHm, 1a60pamopHsie padonivl, RPAKMUKYM.



WcerieqoBaHAe TPEKOB 9acTHil (110 TOTOBBIM (oTorpadusiv).

Wccnenosanye pajiioakTHBHOTO (hOHA C UCTIONB30BAHUEM 103UMETPA.

J3y4eHue MoriomeHHs 0eTa-4acTHil aTFOMHHUEM.

Paszen 8. DjieMeHTHI ACTPOHOMHH H ACTPODHIHKH.

Jranbl pa3BUTHA acTPOHOMHH. lIpuKiajHOEe ¥ MHPOBO33PEHYCCKOE 3HAYCHHE ACTPOHOMHH. [IpuMEHMMOCTH 3aKOHOB (DH3UKH JUIs
0OBSCHEHHUS TIPUPOIBI KOCMUYECKUX 0OBEKTOB.

MeTo/Ibl aCTPOHOMHYECKHX Hccneopanyii. COBpeMEHHBIEC ONTHYECKHE TEICCKOIIBI, PATHOTEIECKOTIRL, BHeaTMOc(epHast acCTPOHOMHUSL.

By 3é3qHOr0 Heda. Co3pesius, ApKue 3BE3/1b], TUIAHETHI, HX BUAMMOE JIBHKCHHC.

ConHeunas cucTema.

Comie. Conaeunas akTuBHOCTh. Merounuk sueprun ConHia u 3BE371.

3883161, MX OCHOBHBIE XapaKTEPHCTHKH. JlMarpaMma «CICKTPATbHBIH KIacC — CBETHMOCTBY. 3BE3JbI [JIABHOHM MOCIIeI0BaTEIbHOCTH.
3aBHCHMOCTD «Macca — CBETHMOCTBY» JUlsl 3BE3/ TIIABHOM MOCieI0BaTelbHOCTH. BHyTpeHHee cTpoenne 38&31. COBpeMCHHBIE NMPECTABICHUS O
IpoMCX0KIeHur 1 sBomonH Connma 1 38E3]1. JTalbl XKH3HHA 3BE3]L.

Meunbiii [Tyts — nama Danakruka. [Tonoxenne n aswkenne Connna B ['amakTake. Tunsl ranakTuk. PajuoranakTHKH U KBa3apbl. UEpHbIC
JBIPBL B si/Ipax rajakTUuK.

Beenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Pasoeranue ramakruk. Teopus Bosnbimoro B3peiBa. PeIUKTOBOE H3IyYCHHUE.

Macmtabnas crpykrypa Beenennoii. MeraranakTHka.

Hepeni€nueie 1podieMbl aCTPOHOMHUH.

Yuenuueckue nabniodenus.

HaGmroieHus 3BE3IHOT0 HeGa HEBOOPYKEHHBIM IJIa30M C HCIONB30BAHMEM KOMIBIOTEPHBIX MPHJIOKCHHH U ONPEACICHHS MOJI0KEHU
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE Co3Be3/us CeBepHOro NOJyIIapHs U ApKHUe 3BE3IBL.

Hab6moenus B Teneckon JIyHEI, MUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHHIA.

DOuznvuecKuid NPAKTHKYM.

Crioco0bl M3MepeHns (PU3HUECKUX BEIMYMH ¢ MCIOIb30BAHHEM AHATIOTOBBIX H LH(PPOBBIX H3MEPUTEIBHBIX IpUOOPOB U KOMIBIOTEPHBIX
JATYHKOBBIX CHCTEM. AGCOMIOTHBIE H OTHOCHTEIbHBIC ITOTPEITHOCTH U3MEPEHNUI PH3HICCKUX BETUHH. OreHKa rpasuIl NOrpetIHOCTeH.

[IpoBe/ieHHe KOCBEHHBIX H3MEPeHHil, HCCIEIOBAHNI 3aBUCHMOCTEH (PU3UYCCKUX BEIMYHH, POBCPKA INPEIOKCHHBIX THIOTES (BBIOOD M3
paboT, OMMCAHHBIX B TEMATHYECKHUX pa3jeniax «YdeHHICCKHH IKCIICPUMEHT, nabopaTopHble pabOTHI, MPAKTHKYM» ).

O600mawmee NOBTOPEHHE.



O60GIeHne W CHCTeMATH3AWusl COIepKaHMs pasjenos kypca «Mexanuka», «MonekynspHas ¢u3nka ¥ TEPMOIMHAMHKA»,
«dnektporuHamMuKa», «KoneGaHus u BOJHBD, «OCHOBBI CHICHHAIBHOH TEOPHH OTHOCHTCIBHOCTHY, «KBantoBasg (u3uKay, «IIEMEHTHI
aCTPOHOMHMH H aCTPOPUHKIY.

Poiib (U3UKHM H aCTPOHOMHHM B 9KOHOMHYECKOH, TEXHOIOTHYECKOH, COMHAILHOR H HTHYECKOH chepax HesTENPHOCTH YeNOBEKa, pPOIb U
MeCTO (DM3MKH M ACTPOHOMHMHM B COBPEMEHHOi HAYJYHOW KapTHHE MMpa, 3HAUYCHHE OMMCATE/bHOH, cHCTEMAaTU3UPYIOolieil, 0ObSICHUTEILHON H
nporsocTHueckoll GpyHKimil $pusnyeckoil TeOpuH, POJb (UIMUECKOH TCOPUHU B dopMupoBaHUH TIpEACTaBIEHUH O (PUIMICCKON KapTHHE MHUDA,
MECTO (PH3MHUECKOH KapTHHBI MEDa B O0LLIEM PsLy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IPE/ICTABIICHHI O IPHPOJIE.

MexnpeIMeTHbIE CBA3H.

Vsyuenue Kypca (usuku yrmyOnéHHOro yposHs B 11 Kiacce OCyMECTBISICTCA C yYCTOM COICPIKATEILHBLIX MEKIPEIMETHBIX cBsIzel C
Kypcamu MaTeMaTHKH, OHOJIOTHH, XMMHH, reorpad Ui U TEXHOIIOTHH.

Mexcnpeomemusle NOHAMUSA, C6AZAHHbIC C U3YUEHUEM MEMOO08 HAYIHO20 NOHAHUA: SBICHNC, Hay4HBIH (pakT, runotesa, pusHIecKas
BEJIMYMHA, 3aKOH, TEOpHs, HAOMIONEHHE, SKCICPUMEHT, MOJCIHPOBAHME, MOJENb, HW3MEPCHHE, MOrpeliHOCTH HW3MEpPeHHH, H3MEPUTENbHBIE
npubOpsL, mE(GpoBas 1adoparopus.

Mamemamuxa: pelIeHWE CHCTeMbl ypaBHeHHil. TpHroHomerpuyeckue QYHKIMH: CHHYC, KOCHHYC, TAHTCHC, KOTAHICHC, OCHOBHOC
TPHIOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M X NPOCKIMH HA OCH KOOPJMHAT, CIIOKCHHE BEKTOPOB. [1pou3BOIHbIC NEMEHTAPHBIX ()YHKITHH.
[Ipu3Haku 101001s TPEYTOJbHAKOB, ONPE/IEICHHE MIOMAIN MIOCKHX (duryp u o6néma Tel.

Buonozua: »IeKTpUYECKUE SBIEHUS B JKUBOW TpHpOZE, KojieOaTelbHbe ABHKCHHS B JKHBOH NPHPOJE, SKONOrMYCCKHE PHCKH IpH
[POM3BOJICTBE SCKTPOIHEPTHH, HIEKTPOMArHHTHOE 3arpsi3HEHHE OKPYKAIOMIEH CPeibl, YIbTPa3sByKoBas AHArHOCTHKA B MEIMIHE, ONTHICCKHE
ABJICHHS B XKUBOH ITPUPOJIE.

Xumua: cTpoeHHe aTOMOB M MOJIEKYJl, KpHCTAIUIHYECKast CTPYKTYpa TBEPIABIX TEJI, MCXaHH3MBbI 00pasoBaHusi KPUCTAUINYECKON PEINETKH,
CTIEKTpAJIbHBIN aHaJn3.

Teozpaghus: MarHUTHBIE TOJHOCA 3EMITH, 3aJT¢KH MArHATHBIX Py, POTOCHEMKA 3eMHOH IIOBEPXHOCTH, ceiicmorpad.

Texnonozua: TpPUMEHEHHE TOCTOSHHEIX MArHWTOB, SJIEKTPOMArHHTOB, SIEKTPOJBHIATENb Sxobu, reHepaTrop NEPEMEHHOr0 TOKa,
MHAYKIHOHHAS Tedb, JIMHWH SJEKTpOIepenad, >IeKTPOJBHTaTeNb, pajap, pPajuONpUEMHUK, TENCBU30p, AHTCHHA, tenedon, CBY-neuys,
YIIBTPa3ByKOBas JUAHOCTHKA B TEXHHKE, IPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COHETHAsA Oarapes, CITyTHUKOBbIE MPUEMHHKH, si/iepHas
SHEpPreTHKa W dKOJIOTHYECKHUE ACTIEKTHI €€ Pa3BUTHI.



ITUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOTPAMMbBI 10 @OU3MKE HA VYPOBHE CPEJJHEI'O OBIIEI'O
OBPA30OBAHWAJIMYHOCTHLIE PE3YIIBTATHI

JIMYHOCTHBIE PE3YJIBTATDI

JIHYHOCTHBIE pe3yabTaThl OCBOeHUs ydeOHoro npeamera «@Dusuka» JOIKHBI OTpaXkarb NOTOBHOCTE U CIIOCOOHOCTH OOydaroImmxcs
PYKOBOACTBOBATLCS C(HOPMUPOBAHHON BHYTpEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTALWH, TMO3WTHUBHBIX BHYTPEHHHX
yOeKNeHuH, COOTBETCTBYIOIMX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHHCKOIr0 00I1IecTBa, PacIllupEHHEe XKU3HEHHOIO OIBbITAa U OIbITA JEATEIIbHOCTH B
npoLecce peanu3alii OCHOBHBIX HallpaBIeHU BOCIIMTATEILHOM JeATENILHOCTH, B TOM YHCIIE B YaCTH:

rpaskIaHCKOro BOCIIHTAHHSA:

e chopMHPOBAHHOCTD MPAKIAHCKOH MO3ULMHU 00YHalOIIErocs: Kak akTUBHOIO H OTBETCTBEHHOI'O YieHa POCCHICKOro odLecTna;

® IPUHSATHE TPAAUIUOHHBIX 00IEYE/IOBEYECKUX TYMaHHCTHUECKHX U JEMOKPAaTHUYECKHX [IEHHOCTEH;

®OTOBHOCTE BECTH COBMECTHYIO JICATENLHOCTh B HHTEpecax TIpaxkIaHcKoro ooOllecrBa, ydacTBOBaTH B CAMOYIIPABJIEHHH B

o0Opa3oBaTelbHONH OpraHu3aliu;

® YMEGHHE B3aUMOJICHCTBOBATE C COMUAILHBIMUA UHCTUTYTAMHU B COOTBETCTBHH ¢ UX (DYHKIUAMHU U HA3HAYEHUEM;

© OTOBHOCTB K TYMaHUTAPHOH M BOJIIOHTEPCKOMH €SI TEIbHOCTH.

NAaTPpHOTHYCCKOIoO BOCIIHTAHMN:
e c)OPMHUPOBAHHOCTH POCCUHCKOMN IPaKIaHCKON UISHTHYHOCTH, IaTPHOTU3MA;
® [[CHHOCTHOE OTHOIICHHE K I'OCYaPCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHSM POCCUHCKHX YUEHBIX B 001acTU (PH3UKH M TEXHHKE.
AYXOBHO-HPABCTBEHHOTO BOCIIHTAHUH:
e chOpMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHUSA, 3THYECKOr'0 [MOBEICHHUS;
® CrI0COOHOCTH OLIEHWBATH CUTYAIUIO U IPUHUMATH OCO3HAHHBIC PEIIeHHs, OPUEHTUPYSICh HA MOPAbHO-HPABCTBEHHBIE HOPMEBI U LIECHHOCTH,
B TOM YHUCJIE B AEATENBHOCTH YUEHOIO;
® 0CO3HAHHUE JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOHYUBOro Oy 1y1ero.
ICTETHYECKOT0 BOCIIUTAHUSA:
® 5CTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYasi SCTETHKY Hay4YHOTO TBOPUYECTBA, MPUCYILIEro (PU3HUECKON HayKe.
TPYAOBOI0 BOCIIHTAHUSA:

® MHTEPEC K Pa3IMUHbIM cepaM MpoPEeCCHOHANBHOM NeATeIbHOCTH, B TOM YHMCIIE CBA3AHHBIM C (PU3UKOH M TEXHHKOM, YMEHHE COBEpLIATH

0CO3HAHHBI BRIOODP Oyayuiel npodeccHn U peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIAHBI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO U caM000pa30BaHuio B 00gacTu GU3UKH Ha IPOTSHKEHHH BCEi KH3HH.



HKOJIOTHIECKOI0 BOCITUTAHHS:
e c)OPMHUPOBAHHOCTH SKOJOIHUECKON KyJIbTYpPhl, OCO3HAHHC ra06GanbHOro XapakTepa KOJIOTHIECKUX MpodIeM,;
e [IAHHPOBAHHE M OCYIIECTBICHHE JNEHCTBUI B OKPYXKAIOMIEH Cpe/ie Ha OCHOBE 3HAHHS fenieil yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTRA;
e paCIIMpEHHeE OTBITA ASATENHHOCTH SKOJIOrHYCCKOH HANPABIEHHOCTH HA OCHOBE HMEIOIIHXCA 3HAHHWH 10 (U3HKE.
HEHHOCTH HAYYHOI0 MO3HAHHS:
o chOPMHPOBAHHOCTH MHPOBO33PEHHS!, COOTBETCTBYFOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA du3HuecKol HayKu;
e OCO3HAHWE I[ICHHOCTH HAy4YHOH JESTeNbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHUS (u3MKH  OCYIIECTBJIATH IMPOCKTHYIO H
HCCIEI0BATENBCKYIO IEATEIbHOCTE HHIMBH/IYaIbHO U B IPYMIIC.

METANPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTe bHbIC YHHBEPCAIbHbIE YueOHbIe 1eiicTBHS
BazoBble JOrHYecKHe JeicTBHI:
e CAMOCTOATENBHO (hOPMYITHPOBATh H aKTYaIM3UpOBaTh NPoOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE,
e OIIpEIEIATE [eNn A TeNEHOCTH, 3a/1aBaTh NapaMeTphl i KPUTEPUH UX JOCTHKCHU;
e BLISIBIIATH 3AKOHOMEPHOCTH H IIPOTHBOPEYHS B PACCMATPHBAEMBIX (PU3UUECKHX SBICHUAX:
e pazpabaThBaTh IIAH PELICHNs NPOOIEMBI ¢ YIETOM aHAITH3a AMEIOIINXCS MATCPHATBHBIX 1 HeMaTepHaTbHBIX PECypPCOB;
® BHOCHTBH KOPPEKTHBbI B ICATENHHOCTD, OICHHBATH COOTBETCTBHE PE3YIbTATOB LEJISM, OLICHHBAT PHCKH [OCJIE/ICTBHH JIeITeTbHOCTH;
® KOOPIMHHPOBATE U BBITONHATH PaboTy B YCIOBUSX PEabHOTO, BUPTYabHOIO U KOMOHMHHPOBAHHOTO B3aUMO/ICHCTBHSL,
e pa3BUBAThL KPEATHBHOE MBIIIJIEHHE TIPU PEIICHUH JKU3HEHHbIX npoGem.
BazoBble HCCae10BATEIbLCKHE /1eHCTBHA:
® BJIaJIETh HAYYHOM TEPMUHOIOTUEH, KIIHOYEBRIMH OHATUSIME H METOIAMH (pusuvecKoil HayKH;
e BJIa/[eTh HABBIKAMH y4eOHO-HCCISIOBATEILCKON W IPOCKTHOH JCATENLHOCTH B obnacTu (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CAMOCTOSITENIEHOMY TIOHCKY METOJIOB PENICHHUS 3a/1ad (PH3UUECKOro COACPKAHMUS, IPUMEHCHHUIO PA3ITHYHBIX MCTO/IOB ITO3HAHMA,
e BJIa/IETh BHAMH JIITEIBLHOCTH MO MOTYyUCHUIO HOBOTO 3HAHWS, €r0 MHTCPIPETAllnH, 1peoOpa30BaHUI0 W NPHMEHEHUIO B PA3JIMYHBIX
y4eOHBIX CHTYAIHsIX, B TOM YHCJIE TIPH CO3/[aHHHU Y4eOHBIX POCKTOB B obnactu HU3MKH;
® BEISIBIISITH TIPHYMHHO-CIICACTBCHHBIE CBSI3H M aKTyalM3UpOBaTh 3a/iady, BBUIBATATE IHIOTE3Y eé pelleHHs, HAXOJUTh apryMEHTBI JUIsi
JI0Ka3aTeNbCTBA CBOMX YTBEPIK/ICHHUI, 3a/1aBaTh apaMeTphl X KPHTCPUHU PEIICHHUS;



e AHANM3MPOBATh MOJYYECHHBIE B XOJE pEINCHHs 33/a4d pe3yNbTaThbl, KPUTHYCCKH ONCHUBATH HX JIOCTOBEPHOCTD, NPOrHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBHSAX;

e CTABUTH B HOPMYITHPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTe/bHON NAEATEILHOCTH, B TOM MHCIIC NPH U3YIEHHH (usuku;

e JIaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OIICHUBATh MPUOOPETEHHBIH OIIBIT,

e YMETh EPEHOCUTD 3HaHMsI 110 (PU3UKE B IIPAKTHYECKYIO 00IACTh KH3HEIEATENBHOCTH,

e yMETh HHTErPUPOBATH 3HAHMUS U3 Pa3HBIX PEMETHBIX 00IacTell;

® BLIJIBUTATH HOBBIE HIICH, MpeiaraTb OpPUTrUHAIIBHBIC MOAXO0bI U PELICHHUS;

e CTABUTHL NPOOIIEMBI U 33J[a4H, JIONYCKAKOIIHe allbTePHATHBHBIC PELICHHS.

Pa6ora ¢ undopmanueii:

e BJIAJIETh HABHIKAMHM MOJTYYeHHS HHpOpMALuH HH3NUECKOTO COAEPIKAHNUS U3 HCTOYHUKOB PAsHBIX TUIOB, CAMOCTOATEILHO OCYILICCTBIATE
[IOWCK, AHAJIH3, CHCTEMATH3AIMIO W HHTEPIPETALHIO HHPOPMAUH PA3IHIHBIX BUIOB U (dopM npeacTaBIeHUs,

e OIIEHHMBATh JOCTOBEPHOCTE HH(OPMAIIHH;

e HICITONB30BATh CpeACTBA HMH(POPMAIMOHHBIX W KOMMYHHKALMOHHBIX TEXHONOTHH B PCIICHWH KOTHATHBHBIX, KOMMYHUKATHBHBIX H
OpraHM3aIMOHHBIX 3a71a4 ¢ COOMOieHneM TPeOOBaHHH IPrOHOMUKH, TCXHUKH 0e30MacHOCTH, THTHEHBI, pecypcocOepeiKeH s, MPaBOBbIX
¥ 9THYECKUX HOPM, HOpM HH(MOPMALMOHHOM 0€301aCHOCTH!

e CO3/1aBaTh TEKCTHI (DM3MUYECKOrO COJCP/KAHMS B PasiH4HBIX (opmarax ¢ yuéTOM Ha3HAUCHHI uH(pOpPMALMHM W LIEJIEBOH ayIUTOPHH,
BBIOMpast ONTHMANBHYIO GOpMY MpECTaBICHHUS U BU3yallH3allui.

KoMMyHHKATHBHBIE Y HHBEPCAIbHbIE yaeOHble el CTBHSI:

e OCYIIECTBIIATH O0IEHHE Ha yPOKaX (PU3UKM U BO BHEYPOUHOH J€ATEIHHOCTH;

e pacro3HaBaTh [IPEeINOCHUIKH KOH(IMKTHBIX CHTYallni 1 CMATrIaTh KOH(DIHKTHI;

 Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHs C MCTIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

® [IOHHMATH ¥ MCTIONL30BATH MPEUMYINECTBA KOMAHHON H HHIMBUIYalbHOU paboTsL:

e BEIOHPATh TEMATHKY H METOJIbI COBMECTHBIX JACHCTBHM C YHETOM 00LIMX HHTEPECOB H BO3MOMKHOCTEH KaX/OTO WieHa KOJUICKTHBA,

e IPUHUMATH LETH COBMECTHOH JESTENbHOCTH, OPTaHM30BBIBATE U KOOPAMHHPOBATH eficTBUs 10 €& NOCTHIKCHHIO: COCTaB/ISATH IUIaH
neliCTBHIA, pacnpe/ieNisiTh POIH ¢ y4ETOM MHEHHI y9aCTHHKOB, 00CYKIATh Pe3y/IbTaThl COBMECTHOMH paboTHI;

® OI[EHHBATH KAYECTRBO CBOETO BKJIAJa U KAXKIOI0 yYaCTHHKA KOMaH/IbI B OOLIMA pe3ynbTar o pazpabOTaHHBIM KPUTEPHAM;

e [Ipe/IaraTh HOBBIE POEKTHL, ONIEHUBATH UJICH C MO3UIH HOBU3HBI, OPHIHHANBHOCTH, MpPaKTHYECKOH 3HAYMMOCTH;

® OCYIIECTBJIATH MO3MTUBHOE CTPATETHYECKOE MOBEJCHHE B PA3NUYHbIX CHTyalHsX, MPOABIATE TBOPUECTBO H BOoOOpakenue, OBITH
WHHUIIAATABHBIM.



PerysiTHBHbIE YHHBEpCA/ILHbIE yUeOHbIe JeiicTBuA
CaMmoopranusanus:
® CAMOCTOATENLHO OCYIIECTBISITH [O3HABATENBHYIO AESTENBHOCTh B 00JIaCTH (DM3MKH M ACTPOHOMHHM, BBISBIISITH NPOOJIEMBI, CTABUTH M
(hopmympoBaTh COOCTBEHHBIC 3a/1a4H1;
® CAMOCTOATENLHO COCTABISTE IUIAH pelleHHs] PacYETHBIX M KAYeCTBEHHBIX 3ajad, IUIaH BBHIIOJHEHHUS IMPAKTH4YeCKOH paboThl ¢ y4éToMm
HUMEIOIIHXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEATIOYTEHHIA,
® /1aBaTh OLIEHKY HOBBIM CHUTYALIHAM;
® PacHIHPATL paMKU y4eOHOTo NnpeaMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHHIA,
e jleJIaTh OCO3HAHHBIA BHIOOD, ApryMEHTHPOBATh €10, OpaTh Ha ceOsl OTBETCTBEHHOCTD 3a PELIEHHUE;
® OIIEHUBATH NPHOOPETEHHBIN OTIBIT;
e cri0co0CTBOBATH (POPMHUPOBAHUIO M IPOSBICHHIO JPYAULIUH B 001acTH (M3HMKHM, MOCTOSHHO IOBBIATL CBOH 00pa3oBaTe/IbHBIA H
KyJIBTYPHBIN YPOBEHb.
CaMOKOHTPOIb, YIMOIHOHAILHBIH HHTEJLIEKT:
® 1aBaTh OIEHKY HOBLIM CHTYallHsIM, BHOCHTh KOPPEKTHBEI B 1€ TEIILHOCTD, OLIEHMBATH COOTBETCTBUE PE3yJILTATOR LEISIM;
® BJIaJIETh HABBIKAMY MO3HABATEILHON peIeKCHH KaK 0CO3HAHUs COBEPIIAEMBIX NEHCTBHI M MBICIUTENBHLIX 1IPOLIECCOB, HX PE3YJILTATOB U
OCHOBaHHUII;
® HCITONIB30BATh NPUEMBI pePISKCHH TS OLIEHKH CHTYallluH, BEIOOPA BEPHOIO PEIICHUS;
® yMeTh OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATE PEIICHUS 110 UX CHIKEHHUIO;
® IPHHHAMATh MOTHBBI U apI'YMEHThI IPYTUX [IPH aHAJIA3€E Pe3yIbTaTOB JAEATEIbHOCTH;
e IpHHUMATh ce0s1, MOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA;
® [PHHAMATh MOTHBBI H apI'yMEHThI JAPYTUX [IPH aHAJIM3€ PE3yIbTATOB JAEATEILHOCTH;
e [IpU3HABATH CBOE MPABO M MPABO JAPYIHX HA OMIUOKH.
B npomecce MOCTHXKEHHs IJHYHOCTHBIX PE3YJITATOB OCBOCHUS IPOrpaMMbl 110 (U3MKe Ui YPOBHs CpejHero oomero oOpasoBaHus Yy
00yYaroIKUXCsl COBEPIICHCTBYETCS SMOIMOHANBHBIH HHTEIUIEKT, MPEeNoiaraomuii copMUpoOBaHHOCTD:
® CaMOCO3HAHUS, BKJIKOYAIONMIEr0 CIIOCOOHOCTh MOHHMATh CBOE SMOILMOHAIBHOE COCTOSIHUE, BUIECTh HAIIPABICHUS Pa3BHTUS COOCTBEHHOMN
SMOIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B cele;
e CaMOpEryJIMPOBAHKS, BKJIOYAIONMIEr0 CAMOKOHTPOJIb, YMEHHE IPUHMMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CHOCOOHOCTH
aJlanTHPOBATHLCS K SMOIHMOHABHBIM H3MEHEHHSIM H IIPOSIBISITE THOKOCTE, OBITH OTKPLITHIM HOBOMY;



® BHYTPEHHEH MOTHBALUHU, BKIIOYAIOIIEH CTPEMIICHUE K JIOCTHIKEHHUIO LE/IH U YCIeXy, ONTHMH3M, HHHIITHATHBHOCTE, YMEHHE JIEHCTBOBATD,
HCXOSl U3 CBOMX BO3MOIKHOCTEIH;

® SMIIATHH, BKIFOYAOIIEH CIIOCOOHOCTh IMOHHMATh SMOLMOHAILHOE COCTOSHHE APYTHX, YUWTBHIBATH €ro IPH OCYLIECTBIICHHH OOIICHHS,
CIOCOOHOCTE K COYYBCTBHIO M CONIEPEKUBAHUIO;

® COIMANTBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBLICTPAMBATL OTHOLICHMS C APYTHMH JHOJbMH, 3a00THTBCS, MPOSBISTH HHTEPEC M
pasperarb KOHQIUKTEL.

ITPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuyenus B 10 Kiacce npeiMETHBIC Pe3yabTaThl HA YIIyONEHHOM YpPOBHE JOJUKHBEI OTpaXaTh COPMHUPOBAHHOCTE ¥ OOYUYAIOLIHXCS
YMEHHIA:
®[IOHUMATL POJIb (DU3UKH B IKOHOMUYECKOH, TEXHOJIOTHYECKOH, SKONOTHYecKO, COMMANbHON M STHYeCKOH cepax HedATelbHOCTH
YeNoBeKa, pONlb M MECTO (M3MKM B COBPEMEHHOH Hay4yHOH KapTHHE MHpa, 3HAYeHHEe OIHCATeNIbHOW, CHCTEMAaTH3UPYIOUICH,
O0BACHUTENLHON M IMPOTHOCTHYECKOH (YHKIMNA (PU3NYECKOH TeOpHH — MEXaHUKH, MOICKYISPHON (DU3UKU U TEPMOAMHAMHKH, POJIb
(uznueckoi Teopun B GOPMHUPOBAHNH TIPEJICTABICHUH 0 (PU3MYECKON KapTHHE MHUpa;
® pa3jiyyarh yC/IOBUs [IPUMEHHUMOCTH MojeneH (pu3udeckux Tea M MPOIECCOB (ABJICHUH): HHepLIHAIbHAsS CHCTEMa OTCYETa, abCONIIOTHO
TBEPOE TEJI0, MaTepUanbHasd TOUKa, PABHOYCKOPEHHOE JIBH)KEHHE, cBODOAHOE najieHne, adCcoMoTHO yrpyras Jedopmalus, abCoMOTHO
ynpyroe u abCcoilfOTHO HEYNpYyroe CTOJIKHOBEHMS, MOJEIU ra3a, JKHAKOCTH U TBEPHAOIro (KPHCTAUIMYECKOr0) Tela, MAealbHBIM ras,
TOYEUHBIN 3apsl], OJHOPOIHOE ICKTPHISCKOE T0JIE;
® pa3nuyaTh YCJIOBHsA (TpaHuMIel, 00IaCTH) NPUMEHUMOCTH (HU3MYECKHX 3aKOHOB, TOHHMATh BCeoOLui XapaxkTep (yHIaMEHTAIbLHBIX
3aKOHOB M OrPaHHYEHHOCTH UCIIONB30BAHHS YacTHHIX 3aKOHOB,
® QaHAM3MPOBAaTL M OOBACHATH MEXaHWYEeCKHE T[POIECChl U SIBJICHUS, HCIONB3YS OCHOBHBIE TIONOKEHHS M 3aKOHBI MEXAHHUKH
(OTHOCHUTENLHOCTH MEXAHMYECKOTO JBWKEHHS, (POPMYJIBl KMHEMATHKU PAaBHOYCKOPEHHOTO ABWXKEHHS, MpeoOpasopanus [anunes uis
CKOPOCTH W TIEpEMEIIEHHs, 3aKoHbl HproTOHA, NpUHLIMN OTHOCUTENBHOCTH [ anunes:, 3aKoH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPaHEHHSI
HMITYJIECA U MEXaHHYECKOW SHEPIHH, CBS3b PabOTHI CUJIBI C H3MEHEHHEM MEXaHWYECKOW SHEPruH, YCIOBUSI PaBHOBECHS TBEPIOTO TeNa),
IpHd 93TOM HCIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAXKEHME 3aKOHOB, YKAas3bIBATh YCIOBHS TNPUMCHHUMOCTH (PH3HYECKHX 3aKOHOB:
npeobpasoBanuii 'ammies, BTOporo u Tperbero 3akoHoB HBIOTOHA, 3aKOHOB COXpaHEHHs UMITYJIbCAa U MEXAHUYECKOM SHEPIUH, 3aKOHa
BCEMHPHOTO TATOTEHHUSL;



® AHATTM3UPOBATE U OOBACHATE TEMJIOBbIE IPOLECCH H SIBICHHS, UCTIONB3Ys OCHOBHBIE mojoskenuss MKT u 3aKOHbI MOJIEKYJIAPHOH (PHU3UKH H
TEPMO/IMHAMHUKH (CBA3H MABIICHHS MACATILHOTO ra3a cO CPEJHEH KHHETHYECKOH SHeprueii TerioBoro BMKEHHS 1 KOHLIEHTpalueii ero
MOJIEKYJL, CBA3b TEMNEPATypbl BELICCTBA CO CPEIHEH KHHCTHYECKOH 3HEPrHel TeIIOBOTO JBHXKECHMS €ro YaCTHIl, CBA3b JABICHHUS
HJCAIbHOTO Trasa ¢ KOHIEHTPALMeH MONEKY]l H €ro TeMmeparypoi, ypaBHEHHeE Menneneesa—Knaneiipona, nepselii 3akoH
TEpMOIHHAMUKH, 3aKOH COXPAHCHHS SHEPTMH B TEIJIOBBIX IIPOLECCAX), IPH 3TOM HCTIOJIL30BATh MATEMATHYECKOE BHIPDKEHHE 3AKOHOB,
yKa3blBaTh yCJIOBHS IPUMEHUMOCTH ypaBHeHuUst Menneneesa—Knaneiipona;

® AHATU3UPOBATE H OOBSACHSTH SIEKTPHIECKHUE SIBICHUS, UCTIONB3Ys OCHOBHbIE MOJIOKEHHUS H 3aKOHDI SNICKTPOJMHAMHMKH (3aKOH COXpaHEHUS
GNEKTPUIECKOro 3apana, 3akoH KynoHa, NOTEHIMATbHOCTH 3EKTPOCTATHYECKOTO MOJISI, TPHHIUAI CYLEPIO3HUINU IIEKTPHYECKHX
MOJIEH, MPH TOM yKasblBast YCIOBHs HPHMEHUMOCTH 3akoHa Kyiona, a Tarxxke IIPaKTHYECKH BAXKHBIE COOTHOLICHHUS: 3aKoHBl OMa 1151
yHJacTKa [eTH A U 3aMKHYTOH STeKTPUYECKOid 1enu, 3akoH Jlxoyns—Jlenna, mpasuna Kupxroda, 3akoHbi ®apazest 1715 NEKTPOIIH3a);

® OIIMCBIBATH (PU3UIECKHE NPOTIECCHI U SIBICHHUS, HCTOTB3Ysl BETHIHHbI: [EPEMEILEHHE, CKOPOCTh, YCKOPEHHE, UMITYIIBC TENa U CHCTEMEI TEJ,
CHja, MOMEHT CHJIBI, NaBICHHE, NOTCHUMAIbHAS OJHEPIHs, KHHETHYECKas DHEPrHs, MEXaHW4eckas OHeprus, paGoTa CHJIBL
HEHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHIIA TSIKECTH, CHIIA YTIPYTOCTH, CHJIa TPEHHS, MOITHOCTh, JHEPIHs B3aUMOJICHCTBHS Tejla ¢ 3eMIéi
BOJIM3H €€ MOBEPXHOCTH, YHEPrHs yNpyroii aedopmaruu [PY’XHHBI, KOJMYECTBO TEMJIOTHI, abCOMIOTHAsS TemIepaTypa Tena, pabora B
TCPMOJIMHAMHKE, BHYTPCHHSAA SHEPTHsl HICAIBHOTO OJIHOATOMHOTO Ta3a, paboTa HIeaqbHOTO ra3a, OTHOCHTENbHAS BIAKHOCTE BO3/yXa,
KIIJl wnaeanbHOro TeIIOBOrO JBUratesis; 3JEKTPHYECKOe MoJle, HanpsKEHHOCTE  SJIEKTPUYECKOTO TIOJIS, HANPSUKEHHOCTH OIS
TOHUCHHOIO 3apsiia WIH 3apsHKCHHOrO IIapa B BaKyymMe M B JIMIIEKTPHKE, IOTCHIHMAN 3JIEKTPOCTATHYECKOTO IOJIS, PasHOCTh
MOTCHUHATIOB, JICKTPOABHKYINAS CHIlA, CHIIA TOKA, HANPSHKEHHE, MOLIHOCTh TOKA, dJIeKTPUYEcKas EMKOCTh ILIOCKOTO KOHJIEHCaTopa,
COTIPOTHBIICHHUE y9aCTKa NEHH C MOCIE/0BATENbHbIM H NapalICbHBIM COEMHEHHEM PE3HCTOPOB, SHEPIHs 3JIEKTPHYECKOro MOJis
KOHJIEHCATOPa;

® OOBACHSTE OCOOEHHOCTH NIPOTEKAHHsI (PU3HIECKUX ABICHHI: MEXaHHYECKOE IBHKEHHE, TEIIOBOE IBHIKCHHE YacCTHIL BELECTBA, TEIIOBOE
pasHoBecHe, OpOYHOBCKOe JBHKeHME, mU(Qy3Hs, HCHAPeHHe, KHMIICHHE M KOHJEHCAIHS, IUIABICHHE W KPHCTaJLTH3aIHS,
HapaBJICHHOCTE TCILIONCPCAaTH, SICKTPU3ALMSA Tell, SKBHIOTCHIMATIBHOCTh TOBEPXHOCTH 3aPSUKEHHOTO TIPOBOIHUKA;

® MPOBOJIUTE HUCCIIENIOBAHUE 3aBHCHMOCTH OAHOM (PM3HYECKOH BEIHYMHBI OT JPYrol ¢ HMCIOJIb30BAHHEM HOPSIMBIX M3MEPEHUM, MPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNbTaThl MONYYEHHOH 3aBUCHMOCTH (M3MYECKUX BETHUMH B BHIE rpaguKoB ¢ y4ETOM
abCOIOTHBIX IIOTPENIHOCTEH H3MEPEHHI, JeNaTh BHIBOMIBI 110 PE3yIILTATaM HCCIIE/IOBAHUS

® IPOBOIATH KOCBEHHBIE H3MEPEHUS (PM3UYECKUX BETMYHH, [IPH 3TOM BBIOHPATh ONTHMAIBHBIH METOJ H3MEPEHHMS, OLEHUBATh a0COJIIOTHRIE
¥ OTHOCHTE/IbHBIC MIOTPEIIHOCTH HPAMBIX H KOCBEHHBIX H3MEPEHHIA;

¢ IpOBOJIATE OTIBITEL MO NPOBEPKE MPEIOKEHHOH THMIIOTE3BI: IUIAHUPOBATH JKCHEPHMEHT, COOMPATh SKCIEPHMEHTANBHYIO YCTaHOBKY,
aHaM3UPOBATE MOJYUYCHHBIE PE3YJIBTATHI U JICNIATh BBIBOJ O CTATYCE MPEII0KEHHOH THITOTE3bI;



e cobmoaTh paBuia 0e30MacHOro TpyJaa Mmpu IPOBEACHHUU MCCIICIOBAHNN B paMKax y4eOHOIro SKCIEpHMEHTa, MPaKTHKyMa U yuebHo-
HCCIIENOBATENBCKON W IMPOSKTHOM JIEATEIBHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIBHbBIX YCTPOICTB 1 1aGopaTOpHOro 000PYMOBAHMS;

e pelaTh pacyEéTHHIC 3a/1a4M C ABHO 3aJ@aHHOU U HEABHO 3aJaHHOM (hHU3MUYECKOH MOJIE/IBbIO: HA OCHOBAHUWHW aHalN3a yCIOBHUA 000CHOBBIBATH
BHIOOp (PU3HUECKON MOJIENH, OTBEYArOIIeH TpeOOBaHUsIM 3aau, [PUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H [OCTYJIAThl
(hHU3NYECKUX TEOPHH TIPH UCIONB30BAHHH MATEMAaTHYECKHX METOJIOB pelICHHs 3a/1ad, IIPOBOIHTE pacyéThl Ha OCHOBaHMHM MMEIOLINXCA
TMAHHBIX, AaHATU3UPOBATh PE3YIBTAThl B KOPPEKTHPOBATH METO/bI PEIIEHHS C YyYETOM MOJIyYEHHBIX PE3YJILTAaTOB;

e peuraTh Ka4eCTBEHHbIC 33JIa9H, TpeGylolHe IPUMEHEHHs 3HAHUH U3 PasHbIX Pa3jieioB Kypca (dusuku, a TaKke WHTETpalMy 3HAHWA W3
JPYTHX MPEIMETOB €CTeCTBEHHO-HAYYHOrO [UKJIA: BRICTPAHBATH JIOTHYECKYTO HENOUKY paccy K/IeHH# ¢ Onopol Ha U3yHUeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS;

 JICIIOIF30BATh TEOPETHYECKHE 3HAHMS JUIl OOBSICHEHHS OCHOBHBIX [PUHIMIIOB paboThl H3MEPUTENBHBIX IPHOOPOB, TEXHUICCKUX
YCTPOIICTB M TEXHOJIOIHYECKUX ITPOIIECCOB;

® IPUBOJIMTH NIPUMEPHI BKIIAJIa POCCHHCKUX H 3apy0eKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B 00BsICHEHHE MPOLECCOB OKPYIKAOLIETO
MHpa, B pa3BUTHE TCXHUKHU U TEXHOJIOTHIA, '

® aHA/IM3UPOBATL U OIECHHBATL TOCIE/ICTBUSA OBITOBON ¥ MPOU3BOJCTBEHHOM JIESITEIIbHOCTH 4YENOBEKA, CBI3aHHOH C (puzHUeCKUMH
POIECCaMH, C MO3HIHMH 3KOJOIHYeCKOMH 6e30macHOCTH, MPEICTABICHUH O PallMOHAILHOM MPUPOJIONONB30BAHMH, & TAKKE pasyMHOM
UCITONB30BAHUH JIOCTHIKEHHI HAYKHA W TEXHOJIOTHH JUIS JalbHEHIIIEro pasBUTHS Y€IOBEIECKOTO oOiecTra;

e IPUMEHSATH pPa3IMYHbIE CIIOCOOBI  pabOTBI ¢ urdopmanuei  (QU3HIECKOro COJEPIKAHHS C  HCHOJIB30BAHMEM  COBPEMCHHBIX
MH(OPMAIIHOHHBIX TEXHOJOTHH, IIPH 5TOM HCII0JIB30BaTh COBPEMEHHbIC uH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJisl TOUCKA, nepepaboTKu M
npeabaBiieHrs y4eOHOH H Hay4HO-TIONYJISpPHOH uHpOpMaIMK, CTPYKTYPUPOBaHHS W WHTEPIpETalud uH(popMaLUK, TIOTY4YEeHHOH U3
pa3MYHBIX MCTOYHMKOB, KPUTHYECKH aHAIM3MPOBATh I0JydYaeMyio WH(OPMAIIMIO ¥ OLIEHHBAThL €€ JOCTOBEPHOCTH KaK Ha OCHOBC
UMEFOIIMXCS 3HAHN, TaK ¥ HAa OCHOBE aHAITW3a HCTOYHMKA HH(pOpMAIIHH;

® IPOABJIATh OPraHU3AlMOHHBIE W TO3HABATE]BHBIC YMEHHs CaMOCTOSTEIBHOTO npHOOpEeTEHNsI HOBBIX 3HAHUWI B MPOIECCE BBINOIHEHUA
[POEKTHBIX U Y4eOHO-HUCCIIEIOBATEIbCKAX paboT;

epaboTaTh B TpYIIE C HMCHOJHEHHEM pasIMYHBIX CONHANBHBIX polleii, TuIaHupoBaTh PabOTy TPYIIbI, PAlMOHAILHO PaCHpEICIATh
NeSaTeNbHOCT, B HECTAHIAPTHBIX CHUTYyallMsaX, aJIeKBaTHO OLEGHHBaTh BKJIAal KaXJIOro wW3 Yy4JaCTHUKOB TpYIIBl B peleHue
paccMaTpuBaeMoi poOIeMBb;

® [IPOSIBIISATH MOTHBALHIO K Oy 1y1en mpodeCcCHOHAIBLHOMN e TETBbHOCTH M0 CIENUAIbHOCTAM (HU3UKO-TEXHUYECKOTO TIPOQHUILS.

K koruy obydenus B 11 Kracce npeiMeTHBIE Pe3yNbTaThl Ha yriyOJNEHHOM YPOBHE NOJDKHBI OTpaXkaTh cOopMHPOBAHHOCTE y 00yYarOIUXCs
YMCHHIA:



e [OHMMATh POJTh (GU3HKH B IKOHOMHYECKO, TEXHOJIOTHYECKOH, COLHATBHOM B ITHUCCKOH cepax AesTENBHOCTH YeNOBeKa, POjib U MECTO
u3MKH B COBPEMEHHOH HAY4YHOH KapTHHE MHpA, POJIb ACTPOHOMHH B MPAKTHYECKOH NEATCIBHOCTH HEJIOBEKa 1 najbHedIneM HayyHo-
TEXHHIECKOM PA3BUTHHM, 3HAUEHHE ONHUCATEIBHOM, CHCTEMATH3UPYIOIIEH, 00BICHHTEIBHON 1 HporHocTiHyecKkoil GpyHxuui GusndecKoi
TEOPHH — EKTPOAMHAMUKH, CIICLMAIBHOM TEOPHH OTHOCHTEIFHOCTH, KBAHTOBOH dusuky, poib pu3ngeckoil Teopun B HOpMHPOBAHUU
IIpeICTaBICHUN O (PH3UUECKOH KapTHHE MHpPA, MECTO (PU3UUCCKOM KapTHHBI MHpPa B o01IeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IpeICTaBlIeHui O IPHPOJIE;

e pasIMYaTh yCIOBHs NPUMEHMMOCTH Mozenedl (u3MYecKux Tem H TPOLECCOB (sBJIEHMIT): OQHOPOJHOE SMEKTPHYECKOE U OTHOPOIHOE
MArHUTHOE TOJIs, FAPMOHMYECKHe KONeGaH s, MaTeMaTHIeCKHi MasTHHK, UealbHBI IPYKHHHBIH MasTHHK, rapMOHUYCCKHE BOJHEL,
HeanbHbli KoJeGaTeNbHbI KOHTYp, TOHKas JMH3a, MOJIeTel aToMa, aTOMHOI'0 s/ipa U KBAaHTOBOH MOJIEJIH CBETA;

e pasnuuaTh yCiOBHs (IPaHMIbL, 00JIACTH) NPUMEHAMOCTH (DH3MIECKHX 3aKOHOB, MOHMMATDH BceoOmmi xapakTep (yHIaMeHTaIbHBIX
3aKOHOB U OTPaHHYEHHOCTh HCII0JIb30BaHHs JaCTHBIX 3aKOHOB;

e AHATM3UPOBATE ¥ OOBACHATH HIECKTPOMATHUTHBIE MPOLECCH] U SBJICHMSL, HCNIOJIB3Ysl OCHOBHBIC MOJIOKCHHUS H 3aKOHBI JNCKTPOMHAMHUKI H
CTICIMATLHON TEOPHH OTHOCHTENBHOCTH (3aKOH COXPAHEHHS OIEKTPHYECKOro 3apsija, cHia AMIepa, Chia JlopeHnia, 3aKoH
3JeKTPOMArHUTHOM HEAYKIWMH, ipaBuio Jlenna, ceasb D/1C caMOMHAYKIMY B S/IEMCHTE 3JIEKTPUYECKON LeTH CO CKOPOCTHIO H3MEHEHHS
CHUJIBI TOKA, TTOCTYJIAThI CTIENUAanbHOM TeOPHH OTHOCHTEIbHOCTH DUHIITEHHA);

® aHAJIM3UPOBATH U OOBICHATH KBAHTOBBIE TIPOLECCHI H SBICHHS, UCTIONB3Ysl MOJOKCHUS KBAaHTOBON (pu3HKH (ypaBHeHHE DHHIITEHHA JJIs
dorosdpexta, neppbIi U BTOPOH MOCTYNIATHI Bopa, MpUHIMN COOTHOIIEHHs HeompenenénHocteld I'eiisenbepra, 3aKOHbl COXPAaHCHHS
3apAI0BOTO M MAcCOBOTO YHCEI M HEPTHH B AJNEPHBIX PEaKIUAX, 3aKOH PajIHOaKTHBHOTO pacmiaza);

e OIUCHIBATH (DH3MUCCKHE TPOUECCHl W SIBJIGHMS, MCIOJb3Ys BCIUYMHBL HANPHKEHHOCTb  HICKTPUHECKOro 1o, TOTCHIHA
3NIEKTPOCTATHYECKOTO MMOJIsl, PA3HOCTh HOTEHIMANOB, 3JIEKTPOABIKYIIAS CUNA, HHIYKIHUA MArHATHOTO MOJIA, MAarHMTHBIA TMOTOK, CHJIa
AMriepa, MHIYKTHBHOCTB, SMEKTPO/IBIKYIIAS CHIIa CAMOMHAYKIHH, SHEPrHsl MarHUTHOT'O MOJIs POBOJHAKA € TOKOM, PETSITUBUCTCKHUH
HMITYJIbC, TIOJTHAs SHEPrHsi, SHEPrHs MOKOs CBOOOJHOM YAaCTUIBL, SHEPIH M UMITYJIBC (poToHa, MACCOBOE YHCIIO M 3aps/l AApa, SHEPrus
CBSI3U A1PA;

© 0OBSCHATH OCOOEHHOCTH TPOTEKAHUS (PU3MUYECKUX SBJICHUM: NEKTPOMArHUTHAs MHAYKIMSA, CAMOMHIYKIHUS, PE30OHAHC, uHTepdepeHns
BoH, AHbpaKIHs, JUCTepCHst, OTHOES BHYTPEHHEE OTPAKEHHE, (POTOIECKTPHYCCKHH sddexr (poroadpdekr), ansda- u OGera-pacnaibl
a7iep, raMMa-u3IyqeHne suep, Gu3HIecKue IPUHIIHITET CIEKTPAIBHOTO aHa/In3a | paboTh! nazepa;

e ONpe/IENsITH HAMPABICHHE HHAYKIMH MArHUTHOTO MO IPOBO/IHMKA C TOKOM, CHIIBL Awmmnepa u cunbl Jlopenna;

® CTPONTH H306paXKEHHE, CO3[aBAEMOE IIIOCKUM 3€PKaIOM, TOHKOH JTHH30H, H PaCCUMTLIBATE CTO XapaKTCPHCTHKH;



¢ [IPUMEHATH OCHOBOIIOJIArAIOIIUE aCTPOHOMHYECKHE IMOHATHS, TEOPHH H 3aKOHbI JUIS aHanu3a U oObACHEHHS (H3WYECKUX TPOIECCOB,
IIPOUCXOIAIIUX B 3BE3JaX, B 3BE3AHBIX CHCTEMAaxX, B MEXKIaIAKTHYECKOH cpele; JABHIKEHHsT HEOECHBIX TeJ, JBOJIIOIHAHA 3BE3 H
Bcenennoit;

© [I[POBOJIUTH HMCCEA0BAHUE 3aBUCHMOCTEH (DU3MYECKMX BEIMYMH C MCHOJIb30BAHUEM MPSMBIX H3MEPEHHI, TMPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHpOBATH pe3ysibTaThl MONYYEHHON 3aBUCUMOCTH (HU3MYECKUX BEIMYHMH B BHJE IPaUKOB ¢ YU4ETOM abCOIIOTHBIX
MOrpelIHOCTER H3MEPEHUH, JIENIaTh BLIBOIBI 110 PE3YJIbTATaM HCCIICI0BAHMS,

® [IPOBOJINTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BEIWYMH, IPH 3TOM BBIOMPATH ONTUMAIBHBIN METO/ H3MEPEHHS, OLIEHUBATh a0COIIOTHbIE
U OTHOCHTEBbHBIE MOTPEITHOCTH NPSIMBIX U KOCBCHHBIX H3MEPEHNI;

® IPOBOJIUTL OMNBITEI IO NPOBEPKE MPEJIOKEHHOH THIIOTE3bl: IIAHUPOBATh JKCHEPUMEHT, COOHpATh JKCIEPUMEHTANBHYIO YCTAaHOBKY,
AHAJIM3HPOBATE ITOJYUYEHHBIE PE3YILTATEI U JI€/1aTh BBIBOJ O CTATYCE MPEIOKEHHOW THIIOTE3EI;

© OTIUCHIBATH METO/BLI MOJIYYEeHHUs HAYUYHBIX aCTPOHOMHYECKUX 3HAHM;

e coOmoaTh npaBuia 0e30MacHOro TPyAa MPH MPOBEJCHUH HCCIeI0BaHuil B pamkax yueOHOTO 3KCIEpHMEHTa, MPaKTHKyMa H y4ebHO-
HCCIIEIOBATENLCKON U MPOEKTHOM JEATENLHOCTH C HCIIONBb30BAHHEM U3MEPHTENIBLHBIX YCTPOHCTB U 1abopaTtopHoro o00pya0BaHUS;

e pemiarthk pacy€THBIE 3a/1aYM C ABHO 3aJaHHON W HEIBHO 3a/laHHOH (PU3UYECKOH MOJENbIO: Ha OCHOBAaHWH aHalW3a YCJIOBHS BBIOHpPATh
(IJHSH"{GCKHG MOICIH, OTBCHANOIIHE TpGGOBaHHHM 3aiavyy, INpHMCHSTL C[JO])MYJ'IBI, 3dKOHBbI., 3dKOHOMEPHOCTH H IMOCTYIAThI (IJHBH‘!CCKHX
TEOPHH IIPH HMCHOJIB30BAHMH MAaTEMaTHYCCKHX METOJIOB peIleHHs 3ajiad, [MPOBOJIMThL PAcdEThl HA OCHOBAHHUH HMMEIONIMXCS JIAHHBIX,
aHaIM3HPOBATh PE3YJIbTaThl U KOPPEKTHPOBATHL METO/B] PEIICHHS C YYETOM MOJTYUYEHHBIX Pe3yJIbTaTOB;

e pelarh KayeCTBEHHbIE 3a/1a4i, TpeOylomue NpUMEHEHNs 3HaHUI U3 PasHBIX pa3fieioB Kypca (QU3UKH, a TAKOKe MHTETPAlUH 3HAHUH U3
JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [HKJIA: BHICTPAUBATh JIOTHYECKYIO LEIOYKY PAcCyKACHUI ¢ OMOpoii Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKHE SIBJICHUS;

® HICIIOJIL30BATh TEOPETHUYECKUE 3HAHHWS IS OOBACHEHHS OCHOBHBIX HPUHIMIOB pabOThl W3MEPHUTENBHBIX NPHOOPOB, TEXHHUECKHX
YCTPOWUCTB U TEXHOJOTHYECKUX MPOLIECCOB;

® [IPUBOJIUTH IIPUMEPHI BKII1a POCCUNHCKUX M 3apyOEkKHBIX yUEHBIX-(QU3MKOB B Pa3BUTHE HAYKH, B OOBICHEHHE TPOIECCOB OKPYIKAFOIIETO
MUPAa, B pa3BUTHE TEXHUKU M TEXHOIOTHH;

® AHAIM3HPOBATEL W ONECHHBATHL IMOCIEACTBHSA OBITOBOH M IPOU3BOJCTBEHHOM IESITEIBLHOCTH 4YeJOBEKa, CBI3aHHOW C (HU3HYIECKHMH
IpOLIECCaMy, C MO3UIMI 3KONOrHYeCKol 0e30MacHOCTH, MPEACTaBIeHHH 0 PalMOHATBHOM IPHPOAOTIONB30BAHNH, @ TAKOKE Pa3yMHOM
MCIIOJIB30BaHUY JIOCTH)KEHHH HaAYKH M TEXHOJIOTUH /i JajdbHEHIIEero pa3BUTHs YEIOBEUECKOT0o 001IecTBa;

®IDUMEHATL pa3IMuHble CcHocobel paboTel ¢ wuHpOpMamuel (U3UUECKOr0 COJEpIKAHHS C  HCIOJMB30BAHHEM COBPEMEHHBIX
UH(POPMAIIHOHHBIX TEXHOIOTHMH, NIPH 3TOM HCIOJB30BaTh COBPEMEHHbIE HH()OPMALUMOHHBIE TEXHOJIOTHH Ul MOUCKA, mepepaboTku U
npeabaBIeHHsT y4eOHOH M Hay4YHO-NOIMYISApHON uHMOpMAIUU, CTPYKTYPHPOBAaHUS W HMHTEpHpeTanuu uH(OpPMAIHH, MOJYYECHHOH H3



pa3IAYHbIX MCTOYHUKOB, KPHTHYECKH aHAIH3UPOBATH MOTydYaeMyrO MHPOpPMAIMIO M OLEHUBATH € JOCTOBEPHOCTH KaK Ha OCHOBE
UMEIOIIMXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAIM3a UCTOUYHUKA HH(POpMALIHU;

® [IPOSIBIISITH OPraHU3AlMOHHBIC W TIO3HABATENbHbIE YMEHHs CaMOCTOSTEIBLHOIO MPUOOPETEHHsI HOBBIX 3HAHHH B IPOLECCE BBIIOIHEHUS
MPOEKTHBIX U y4eOHO-HCCIeOBATENBCKUX paboT;

epaboTare B TPyIIE C HCIOJNHEHHEM pa3IUYHbIX COLHANBHBIX PONCH, MIAHHPOBATL pabOTy TIPYMIbI, PalMOHAIBHO pacHpeessiTh
JIeATENLHOCT, B HECTAHJAPTHBIX CHTYalMsAX, a/IeKBaTHO OLEHUBATh BKIAJ KaXKJOr0 H3 YYaCTHUKOB TIPYNIbl B pEHICHUE
paccMaTpuBaeMoil podJIeMBsl;

e [IPOSIBIIATE MOTHBAIIHUIO K OYIyIIeif TpodecCHOHANBHOMN AeSTENBHOCTH 10 CIIEIHATBHOCTAM (U3NKO-TEXHHYECKOT0 MPOQUIIL.
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IIpoBepsiembie TpeGoBaHHS K Pe3y/IbTATAM OCBOEHHH 0CHOBHOI
ob0pasosaTenbHoii nporpammel 10 (k1ace)

Kon
IPOBEPSIEMOI0
pe3yibTara

[IpoBepsieMble peIMETHBIE PE3YIBTATH OCBOCHHS OCHOBHOI 00pasoBaTelbHOM MPOrPaMMBI CPEIHETO 00IIEro 06pa3oBaHHus

10.1

/leMOHCTPHPOBATh Ha MPHMEPAX PONB U MECTO (HU3UKH B (hOPMHPOBAHHH COBPEMCHHOM HAyYHOH KapTHHBI MUpA, B Pa3BUTHH
COBPEMECHHON TEXHHKH M TEXHOJIOTHIA, B IPAKTHYECKOH AESTEIRHOCTH IIEOIei

10.2

YUHTBIBATE TPAHMITEI TPHMEHCHHS H3YUYEHHBIX (DU3HUECKHX MOJIeIei: MarepuaibHas TOYKa, MHepLHaIbHAA CHCTEMa OTCYeTa,
abCOMIOTHO TBEPJIOE TEJO, HICATBHBIN ra3; MOJENH CTPOCHHS Fa30B, KHIKOCTEH 1 TBEP/ILIX TEJI, TOUCUHbIH HTEKTPHICCKHIA 3aps]
- [IpH peleHHH (PU3MUECKHX 3a/1ay

9.3

Pacnosuasath (usmueckue sBieHus (MPOLECCH) U OOBIACHATD MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIIPHO-KHHETHIECKOH
TCOPHH CTPOCHHSA BCIICCTBA M SIEKTPOJMHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOIMHEHHOE JBIDKCHHE, CBOGOIHOE
MajicHuC TEJl, NBMKEHHE IO OKPYXKHOCTH, MHEPIHS, B3anmojeHcTBHe Tenm: Auddysus, GpOyHOBCKOE IBHIKEHHE, CTpOCHHE
JKUJIKOCTEH M TBEPJBIX Tell, W3MEHeHHe o0beMa Tel MpH HArPEBAHUHM (oxnax/IeHun), TEIIOBOE pPAaBHOBECHE, HCIAPEHHE,
KOH/ICHCALA, TIIABIICHHE, KPHCTATA3AIMS, KUICHHE, BIQKHOCTh BO3/yXa, IOBBIICHAE JABICHHS I'a3a [PH €ro HArpeBaHuH B
3aKpBITOM COCYJIE, CBA3b MEXKTY lapaMETPaMH COCTOSIHHSA I'a3a B M30IPONECCax; SMeKTPH3allHs Tell, B3aHMO/ICHCTRIE 3apsii0B

10.4

OmnucbiBaTh MeXaHWYeCKOe JIBHKEHHE, HCIOJbB3YS (pu3nYecKMe BENMYMHBL KOODAMHATA, HyTh, NEpPEMEIICHHE, CKOPOCTh,
YCKOpEHHEC, Macca Tena, CHMja, MMIYJIhC Tela, KMHETHYeCKas 3HEprus, IOTCHIHAILHAS DHEPTHUsl, MeXaHudeckass pabora,
MEXaHMYECKas MOLUHOCTB; [P ONIMCAHUH NPABHIIEHO TPAKTOBaTh (PM3MYECKHI CMBICH HCHOMB3YeMBIX BEIHYHH, HX 0603HAYCHNS
W €/IUHUILB], HAXOMHTE (OPMYIIBI, CBA3BIBAIOIIHE JAHHYIO PH3HYECKYIO BEJIMYUHY C JIPYTUMH BETHYHHAMHU

10.5

OnuceiBath H3ydeHHBIC TEIUIOBBIE CBOHCTBA Tel M TEILIOBBIE SBJICHHS, MCTIONB3Ysl (DU3MYECKHE BEIMYMHBL JaBJeHHE rasa,
TeMIICpaTypa, CpeHAs KHHCTHYECKas SHEPrHsA XaOTHYECKOTO MBIKEHHS MOJEKYI, CpeJHEKBaIPATHYHAS CKOPOCTH MOJIEKY,
KOTHHECTBO TEIIIOTHI, BHYTPCHHsIS SHEPrud, padora rasa, KodQQHIMEHT TNOIE3HOTO NEHCTBHS TEIIOBOIO JBHIATEIS: pu
ONHCAHUH NPABUILHO TPAKTOBaTh (YU3UYECKHI CMBICH HCIONB3YEMBIX BEIHYHH, MX OOO3HAYCHUS W CJIHHUIIBI, HAXOJHThH
opmyiibL, CBA3BIBAIOTIHE JAHHYIO (U3HUECKYIO BETHUHHY ¢ APYTHMH BEJTHUHHAM




10.6

OnHCHIBATh W3yUCHHBIE JIEKTPHUECKHE CBOMCTBA BElIECTBA M HJIEKTPHYCCKME SBIEHHA (NPOLECCHI), UCTONB3Ys (QH3HICCKHE
BEJIMYMHBL: DJIEKTPUUECKUI 3apsifl, 3JEKTPUYECKOE MOJie, HANPSKEHHOCTh MOJIs, MOTEHLHAN, Pa3sHOCTh IMOTCHIHMAIOB; MpH
ONUCAHWH TPABHIBHO TPAKTOBATH (DU3UYECKHII CMBICI MCIIOJBL3YEMBIX BEIMYHH, HX OOO3HAYCHHS M CHHHHIBI YKa3bIBATh
(GopMyIIBL, CBA3BIBAOIINE JAHHYIO QU3HYECKYIO BEJIMUUHY C IPYTUMH BeJIMYHHAMH

10.7

AHATH3HPOBATH (PU3UYECKHE MPOIECCHI U ABJNCHHS, HCTIONB3Ys PU3MIECKHE 3aKOHBI H NPUHLMIbBL: 3aKOH BCEMUPHOTO TATOTCHHA, I,
II u III 3akonsl HBIOTOHA, 3aKOH COXPAHEHHS MEXAHHYECKOH 3HEPrHH, 3aKOH COXPAHCHUS MMITYJIbCA, IPHHIMI CYIEPIO3HIHH
CHJI, IPHHIIAT PABHOIPaBHs HHEPUHAIBHBIX CHCTEM 0TCYETa; MOJIEKYJISPHO-KMHETHIECKYIO TCOPHIO CTPOCHHS BELIECTRA, ra30BbIC
3aKOHBI, CBA3b CPEIHEll KHHETHUeCKOH SHEpruy TEIUIOBOTO JBHIKEHHS MOJIEKYJ ¢ abCOMOTHON TeMIepaTypoi, MepBbii 3aKoH
TEpPMOJIMHAMUKH; 3aKOH COXPAHEHHs SJIEKTPHYECKOTo 3apsja, 3aKoH KynoHa; mpH 5TOM pasinyarh CIOBECHYIO (bopMyITHPOBKY
34KOHA, ET0 MATEMATHYECKOE BHIPAKEHHE U YCIIOBHS (TPaHHULIbL, 00IaCTH) IPHMEHHMOCTH

10.8

OOBSCHAITH OCHOBHBIC PHHIIAIE! JICHCTBAS MAIIHH, TPHOOPOB H TEXHIYECKHX YCTPOHCTB; Pasiuyarh yCIOBHS HX O€301acHOro
HCIIONB30BaHKS B TIOBCEHEBHON KU3HH

10.9

BBINONHATD SKCHEPUMEHTHI 10 MCCIIEJOBAHAIO (BU3MYSCKHX ABJIEHMH M MPOLECCOB € MCNONL30BAHMEM MNMPAMBIX M KOCBCHHBIX
W3MepeHHil; mpH 3ToM (OPMYyIHpoBaThH mpobIeMy (3amady) M THIOTE3y y4eGHOro SKCIEPHMEHTA, COOMpaTh YCTAHOBKY M3
IPEUIOKEHHOTO 000PYI0BaHHS, TPOBOAUTH OTILIT ¥ (GOPMYTHPOBATE BBIBO/IbI

10.10

OCyIIeCTBIATE NpsIMbIe B KOCBEHHbIE H3MepeHust (PU3HYECKHX BETHUHH; IPH 9TOM BbIOHPATh ONTHMANBHBIH CHOCO0 H3MEpEHHs 1
HCIIOJIB30BATh H3BECTHDIC METO/[bI OLEHKH MOTPEITHOCTEH H3MEPEHHH

10.11

Vccnenosarh 3aBHCHMOCTH MEXKIY (H3HYECKMMHM BEIMYMHAMH C MCHOJIL30BAHHEM [PSMBIX U3MEPEHHH; IpPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yNbTaThl TOJYYEHHON 3aBHCHMOCTH (H3MYCCKHX BEIWYAH B BHAC Tabmun U
rpaduKoB, JieNaTh BLIBOIBI 1O PE3y/IbTaTaM HCCIICI0BAHU

10.12

Cobmonarh mpaphia OE30MACHOTO TpyAa TpH TIPOBENCHWH HCCIENOBAHWH B paMKax yueOGHOrO SKCIEPUMEHTa, ydeOHO-
HCCITEIOBATE/BCKOM 1 ITPOSKTHOI JeSTENFHOCTH C UCIOIB30BAHAEM H3MEPHTEIBHBIX YCTPOICTE U 1a00paToOpHOro 000pyI0BaHHS

10.13

Pemarh pacueTHBIE 3aja4y C SBHO 3aJaHHON (hH3MuecKOd MOMENbIO, UCHOMb3Yysl (U3HYSCKHE 3aKOHBI W NMPUHIMIEL, Ha OCHOBE
aHAJIM3a YCIOBHS 3a/laul BHIOUPATh (PH3UYECKYIO MOJCHb, BBUIEIAThH (U3nUeCKie BeIHIUHbL U (opmyIibl, HEOOXOAHUMBIE IS €€
pelenusl, IPOBOAUTE PACYeThl B OLEHUBATH PEATIbHOCTD MOJYYEHHOI0 3HAUCHHS (hu3HYeCKOi BeTHUUHBI




10.14 Pemats KayecTBEHHBIE 3a/laUH: BHICTPAHUBATEL JIOTHYECKH HENPOTHBOPEUYMBYIO IIEMOUYKY PAcCyKIACHHH C OMOPOH HAa HM3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHUS
10.15 Mcnonp30BaTh MpH pelieHUH yueOHBIX 3ajjad COBpEMEHHBIE HH(OpPMAIIMOHHBIE TEXHONOTHH IS TOHCKA, CTPYKTYPHPOBaHHS,
UHTEPIIPETALIMA W OpeJCTaBieHus y4eOHOH M HayqyHO-NONYJSPHOH HHOOPMAIMH, NOMYYEHHOM M3 pa3jMYHBIX HCTOYHHUKOB;
KPUTUYECKH aHAIM3UPOBATH TOTY4YaeMyIo HH(POpMAIIHIO
10.16 [TpuBOIMTH, MpHMEpPHl BKJIalla POCCUHUCKHX U 3apyOEKHBIX YUYCHBIX-(DH3UKOB B pa3BUTHE HAyKH, OObsCHEHHE IPOLECCOB
OKPY’KaIOIIero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH
10.17 Hcnonp3zoBarh TeopeTHUECKHUE 3HAHHS 110 (PU3UKE B NOBCEAHEBHON JKH3HM Ui obecneueHus: 0e30naCHOCTH NpU oOpallieHuu ¢
npubopamMu M TEXHHUYECKHMH YCTPOMCTBAMU, ISl COXPAHEHHS 3J0POBBS M COOMIOJEHUS HOPM 9KOJOIMYECKOro IOBEJCHHS B
OKpYXarolieh cpeze
10.18 PaGorars B rpyrine ¢ BBINOJHEHHEM pPa3IMYHbBIX COLMAIBHBIX POJICH, IJIaHUPOBATHL padOTy IpYIIbl, PAMOHAIBHO paclpeIesiTh
00513aHHOCTH U [UIAHUPOBATH JICSITEIBHOCTh B HECTAHJAPTHBIX CUTYAIUIX, aA€KBATHO OICHUBATH BKJIAJ KAXKI0T0 U3 YUYACTHHKOB
IPYIIIbI B pelIeHHe paccMaTpUBaeMoi mpobiieMsbl
IMporepsiembie 31emenTnl cojiepxkanns (10 knaee)
Kon Kon [IpoBepsiemMbie 3JIEMEHTHI COJICPIKAHMS
pazjiena | mpoBepsieMOT
0 3JIEMEHTa

OU3BUKA U METOJIbI HAYYHOI'O ITO3HAHUWSA

1.1 O®usuka - Hayka o mpupoze. HayuHble MeTO/Bl MO3HAHMs OKpy’Karoiiero mupa. Poilb 3KCliepuMEHTa M TEOpPHH B
MPOLIECCE MO3HAHMS TPHPOJABL. DKCIEPUMEHT B (PU3UKE

1.2 MopenupoBanue (pu3ndecKux siBiieHuid u nporeccoB. Haydnbie runorespl. @usnyeckie 3aKOHBI M TeOpHH. |'paHHIIBI




OPUMEHHUMOCTH (u3udeckux 3akoHoB. [Ipunnun coorsercTBHA. Poiib 1 MecTo (pU3HKH B (POPMHPOBAHHH COBPEMEHHOMN
HAYYHOH KapTUHBI MHPA, B IPAKTHYECKON JEATEIBHOCTH JIHOJIeH

2 MEXAHUKA
2.1 KMHEMATHUKA
0 I Mexanunueckoe apuwkenue. OTHOCHTENBHOCTh MEXaHUUECKOr o ABMKeHUA. Cucrema otcyera. TpaekTopus
212 Ilepemenienne, cKOpPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MATEPHATBHON TOYKH, HX MPOCKIHH
Ha OCH cHcTeMbl KoopauHat. CnokeHne mepeMeIieHHid B CIIOKEHUE CKOPOCTeit
213 PaBHOMEpHOE M paBHOYCKOPEHHOE TMpSMONMHEHHOe [BHKeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHHUSI, TyTH U NEePEeMEICHI MaTePHATEHON TOYKH OT BPEMEHH
2.14 Croboanoe nagenue. Y ckopenue cBOOOTHOIO MaaeHMs
2.1.5 KpuBonuneiinoe apuxeHue. PaBHOMepHOe IBMIKEHHE MATEPHANBHONH TOUYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTE,
nuHeHHas ckopocTh. Ilepunon u wacrora. LleHTpocTpeMuTENEHOE YCKOPEHHE
2.1.6 Texnuueckue ycTpoicTBa: CIUAOMETD. JABHIKEHUE CHAPSIOB, LICTTHBIC H PEMEHHBIC TIepeaun
2.1.7 IIpaktuyeckue paborbl. HM3mepenue MrHOBeHHOH CKOpoCcTH. McciiesjoBaHHE COOTHOLICHHS MEKAY MYTAMH,
NPOMICHHBIMH TEJOM 3a TI0CIEJ0BATENbHBIE pPAaBHBIE MPOMEKYTKH BPEMEHH HPU PABHOYCKOPEHHOM JBHIKEHUH C
HavyalbHON CKOPOCTBIO, paBHOW Hyno. M3ydyeHue JBHIKCHMS IHapUKa B B3KOW KHMIKOCTH. M3yueHue NBUKEHHs Tena,
OpOIIEHHOTO FOPU3OHTAIILHO
2.2 JMHAMUKA
2:2.1 ITpunmun otHOCcHTenbHOCTH ["aymnes. [leprrit 3akon HeroTona. MHeplinaibHble CHCTEMBI OTCYeTa
222 Macca tena. Cuna. [IpuHIMN Cyneprno3uiiiy CHIl
223 Bropoii 3akon Herotona juis MarepuainbHON TOYKH B HHepHuansHOH cucteme otcyera (MCO). Tpernit 3akon Hetotona




A1 MaTepHallbHbIX TOYECK

224 3akoH BcemHpHOro Tsrotenns. Cuna Tspkectu. [epsast kocMudeckas ckopocTs. Bec Tena

2.2.5 Cuna ynpyroctu. 3akon I'yka

22.6 Cuna tpenus. Cyxoe tpenme. Cuna TpeHHS CKONBXKCHHS M CHia Tpenus nokos. Koapduiment tpemus. Cuia
COIPOTHUBIICHHMS TIPH JIBUKEHHH TeJa B JKMJIKOCTH HJTH rase

22.7 ITocTynaTensHoe u BpamareabHOE ABWKEHHE aOCOIIOTHO TBEPAOTO Tena

228 MOMEHT CHIIBI OTHOCHTENBHO OCH Bpatenus. [lnevo cunbl. YenoBus pasHosecus TBepaoro tena 8 UCO

229 Texnuyeckue ycTpoicTBa: MOJMMUITHUKY, JBHIKEHUE HCKYCCTBEHHBIX CIIYTHUKOB

2.2.10 [IpakTyeckue pabotel. M3ydenme apmxeHusi Opycka M0 HAKJIOHHOW IUIOCKOCTH HOJ ACHCTBHEM HECKONBKHX CHIL
WccenenoBanne 3aBHCHMOCTH CHJI YHIPYTOCTH, BOSHHKAIOIIMX B JeOPMHPYEMOi TPYXKHHE W PE3UHOBOM oOpasie, oT
BEMYHHBI UX aedopmanmu. Mecnenoanne yciioBuii paBHOBECHS TBEPIOrO Tella, UMEIOIIET0 OCh BpallleH sl

2.3 3AKOHbI COXPAHEHHWS B MEXAHUWKE

23.1 Wmnynec MaTepraabHO# TOUKH, CHCTEMbBI MAaTePHATBHBIX TOUeK. VIMITyIIbC CHIIBI B H3MEHEHHE HMITyIIhca Tena

232 3akon coxpanenus umimyisca B UCO. PeakTHBHOE ABHIKEHUE

233 Pabora cuibl

234 MoOITHOCTD CHJIBI

2.3.5 Kunernueckas sneprus MaTepuaabHON TOYKH. TeopemMa 0 KHHETHYECKOH SHepIuu

2.3.6 [lorenuuansnas sueprus. IloTenmmansHas sHeprus ynpyro maedopMupoBaHHON npyxusbl. [loTeHmuanbHas sHeprus
TeJla BOIM3U MOBEPXHOCTH 3eMITH

2.3.7 [ToreHnuanbHble W HemoOTEHIMaNbHBIC CHIBL CBsi3b pabOTHI HEMOTEHIHANBHLIX CHJ ¢ M3MCHEHHEM MEeXaHHYEeCKOM




SHCPTHH CHCTCMEI TEIL. 3akon COXpaHEeHHA MEXaHUYCCKOH SHEPIuH

2.3.8 Yipyrue u Heynpyrue CToJKHOBEHHS

2.39 Texnudeckue ycTpoicTBa: IBHKEHHE PAKET, BOJOMET, KOIED, MPYKUHHBL THCTOTET

2.3.10 IIpaxTiaeckue paborel. M3ydeHne cBsisu cKOpoCTeif Tel pH HEYIPYroMm yaape. WccnenoBanue cBsi3u paboThl CUIIBI C
U3MCHCHHEM MEXaHMUYECKOH YHEPTHHU Telia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM

3.1.1 OCHOBHBIE TOJIOKEHUS MOJIEKY/ISPHO-KHHETHIECKOH TEOPHH. bpoynosckoe ppmwxenne. Juddysus. Xapaktep
JIBHIKEHHS ¥ B3aUMOJICHCTBHS YacTHI] BEIIECTBA

3:1.2 Mozieni CTpOeHHS ra30B, JKHIKOCTEH H TBEPAEIX TeM H 00BICHEHHE CBOMCTE BEIECTBA HA OCHOBE ITHX MOJIETCH

3.1.3 Macca monekyin. Konuuecrso Bemectsa. [Tocrosunas ABoraapo

% ;

3.1.4 Terosoe pasnoBecue. Temmneparypa u ee usmepenne. Illkana Temneparyp Llenbcus

3:1.5 Mopnens mneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KHHETHYECKOH TEOPHH HIeaTbHOro ra3a

3.1.6 AbGcomoTHas TeMIepaTypa Kak Mepa CpelHell KMHETHYECKOH SHEPrHH TEIUIOBOTO JIBHYKCHHS yactull rasza. Illkana
Temneparyp Kenbuna

31,7 Ypasuenne Knaneiipona - Menzeneesa. 3akon Jlanprona

3.1.8 ['a3oBbie 3akoHbl. M3ompomecchl B HACAILHOM rase ¢ MOCTOSHHBIM KOJHUYECTBOM BEIIECTRA: H30TepMa, H30X0pa,
n3obapa

3.1.9 Texuunveckue ycTpoiicTBa: Tepmomerp, 6apomerp

3.1.10 Ilpaktuueckne paGotel. M3Mepenme macchl BO3fyXa B KIAacCHOM KoMmHate. MccienoBaHme 3aBHCHMOCTH MEXLy




rapaMeTpamMy COCTOSHHS Pa3peKeHHOT0 ras3a

32 OCHOBbI TEPMOJIMHAMWKN

3.2.1 Tepmomuamuteckas cucteMa. BHyTpeHHsIst SJHEPIHS TEPMOIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHUS

322 KonuuectBo Termnots! u pabota. BuyTpeHuss sHeprusi 0JHOATOMHOI'O HIEaJLHOro rasa

323 Buasl Teruionepenadd: TEIUIONPOBOAHOCTh, KOHBEKIHA, H3aydeHue. TernoeMKocTh Tena. YJlelnbHas TEIIOeMKOCTh
BeniecTBa. PacueT kommdecTBa TENIOTHI IPH TEILIONEpeIade

324 IlepBbiii 3akoH TepMoauHAMHKH. [lpuMeHeHHe MEpBOro 3akoHa TEPMOJMHAMMKH K u3ompoueccam. I'paduueckas
MHTepnpeTanus paboThl raza

3.2.8 Tennopeie marmuubl. [lpunnunel aeiicTBus TemnoBblX MaumH. IIpeoOGpasoBanust HEPrHH B TEIUIOBBIX MAallHHAX.
Kosdhdumuent nonesroro aeiicteus (nanee - KI1/1) terosoii mammuel. [ukn Kapuo u ero KI1/]

3.2.6 Bropoii 3akon TtepmoguHamMukd. HeobpatumocTs mporeccoB B mnpupoje. Temiosbie ABUraresd. DKOJOTHYECKHE
NpoOJIeMBI TEeTIOIHEPIETUKH

327 Texnudeckue ycTpoiicTBa: JIBUTaTellb BHYTPEHHETO CrOpaHus, ObITOBO XOIOAMIBHHK, KOHIUIHOHED

3.2.8 [TpakTrueckue padboTel. M3MepeHne yIeIbHON TEII0EMKOCTH

33 ATPEI'ATHBIE COCTOAHKA BEILECTBA. ®A30BBIE ITEPEXO/IbI

331 [lapoobpazoBanue u koHjaeHcauus. Vicmapenwe M KumeHue. YenbHas TemwioTa napooOpa3oBanus. 3aBHCHMOCTH
TeMIIEPATypPhl KUIIEHUS OT JaBICHUS

332 AGcomoTHAs 1 OTHOCHTENBHAS BIAKHOCTE Bo3AyXa. Hackimennsii nap

3.3.3 Teepmnoe Tteno. Kpucrammuyeckune W amopdHble Tena. AHH30TPONMA CBOMCTB KpUCTALIOB. JKUIKHE KpPHUCTAIUIBL
CoBpeMeHHBIE MaTepHaIbl

3.3.4 ITnaBnenue U KpucTALIH3aIMs. Y AeTbHAs TeroTa miasinesns. Cybnumanus




3.3:5 VpaBHeH#e TEIUIOBOro Oananca

3.3.6 TexHHUECKHE YCTPOMCTBA: THTPOMETP U TICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TI0JIyYeHHS COBPEMEHHLIX MaTCpHATIOB,
B TOM YHCJIe HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH

3.3.7 [Tpaktiyeckue paboThl. M3MepeHne BIQKHOCTH BO3yXa

- DJIEKTPOAMHAMMKA
4.1 DJIEKTPOCTATHUKA

4.1.1 DrieKTpU3anus Tel. DIeKTpudecKuii 3aps. Jlsa Bujia STeKTPHYECCKUX 3aps/ioB

4.1.2 [TpoBOIHAKH, JUITCKTPUKU H TTOTYIPOBOTHUKH

4.1.3 3aKOH COXpaHEHHs DIEKTPUYECKOTO 3apsaa

4.1.4 B3anmoeiicTre 3apsioB. 3akoH Kyiona

4.1.5 Dnextpudeckoe nojie. HampsokeHHOCTb DIEKTPUUECKOro noist. IIpHHIMI Cymepro3uIim. JluHuKM HaANPsHKEHHOCTH
NEKTPHYECKOTO OIS

4.1.6 PaGoTa cun aexTpoctarudeckoro nojs. Iloreniman. PazHocTh MOTCHIHAIOB

4.1.7 [IPOBOAHHUKY M JAMINEKTPUKA B MOCTOSHHOM DJIEKTPHUYECKOM More. JiudieKTpriecKas NpOHUIEaeMOCTh

418 DnexTpoeMKocTh. Konencarop. DJIEKTPOEMKOCTE MJI0CKOI0 KOHICHCATOPA. DHeprus 3apsyKeHHOTO KOHIeHCaTOpa

4.19 TexHuYecKHe YCTPOMCTBA: HIEKTPOCKOII, JIEKTPOMETP, JIEKTPOCTATHYCCKAN 3alluTa, 3a3€MIICHHC 3NEKTPOTIPHOOPOB,
KOHIEHCATOP, KCEPOKC, CTPYHHBIH IPUHTEP

4:1.10 IMpakTudeckue padboThl. M3Mepenune 30eKTPOEMKOCTH KOHJIEHCATOpa

4.2

[MTOCTOSHHBINA DNEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEIAX




42.1 YcioBusl cyIecTBOBaHHUS MOCTOSHHOTO 3IEKTpHYecKoro Toka. Ucrtounuku Toka. Crita Toka. [TocTosHHBIH TOK

4.2.2 Hanpsxenne. 3akon Oma JUis ydacTka Lemu

423 DIEKTPUYECKOE COMPOTUBIICHHUE. Y ICNBHOE CONPOTHBIEHUE BELIECTBA

4.2.4 IMocnenoBatenbHOE, NapaieIbHOE, CMEIIAaHHOE COeIUHEHUE TPOBOTHHKOB

4.2.5 Pabota anektprudeckoro Toka. 3akon J[xoyis - Jlenma

4.2.6 MOIIHOCTE NEKTPUUYECKOTrO TOKA

4.2.7 dNIeKTpoABIKYas cuia (nanee - DJIC) U BHYTpeHHEE CONMPOTHUBICHHE HCTOYHHKA TOKa. 3akoH Oma Juis DOJIHOH
(3amMKHYTOH) anekTpuueckoii nenu. Koporkoe 3aMpikanmne

428 DNEKTPOHHAS TPOBOJMMOCTL TBEPJbIX METAIOB. 3aBHCHMOCTH CONPOTHBICHHS METAIOB OT TeMIEepaTyphbl.
CBepXIPOBOIAMOCTE

4.2.9 Dnexrpudeckuii Tok B Bakyyme. CBOMCTBA SMEKTPOHHBIX YyYKOB

4.2.10 [lomynposomuukn. CoOcTBeHHas M IIpUMEcHas TPOBOJUMOCTB TONyNnpoBoaHuKkoB. CBoWcTBA p-n  mepexoja.
[TonynpoBoHUKOBBIE TPUOOPEI

42.11 DNEeKTPUYECKUI TOK B 3NEKTPONUTAX. DIEKTPOIUTUUECKAS THCCOIHAIHS. DIEKTPOIIH3

42.12 Onexrpudeckuii Tok B razax. CaMOCTOSTENbHbIH U HECAMOCTOATEBHBIN paspsl. PasiuuHble THILI CAMOCTOSTENLHOIO
paspsiaa. Monnus. [Tnasma

42.13 Texnugeckue yCTpOHCTBA: ammepMeTp, BOJIBTMETP, PEOCTaT, HCTOUYHHMKH TOKa, SJIEKTpOHArpeBaTelibHble MPUOOPHI,
ANEKTPOOCBETUTENILHBIE IIPUOOPHI, TEPMOMETD CONPOTHUBICHUS, BAKYYMHBIH JHOM, TEPMUCTOPHI U (POTOPE3UCTOPEL,
HOJYTIPOBOHMUKOBBIH THOJ, FrAJIbBAaHUKA

4.2.14 IpakTrueckue paboTel. M3yuenne cMemIaHHOro COeHHEHUsT PE3UCTOPOB.

H3MepeHHe B,Z[C HCTOYHHKA TOKA U €70 BHYTPEHHETO COIIPOTHBIICHH. Habnmonenune JJICKTPOJIH3a




IIposepsiemblie TPeOOBAHHSI K Pe3yJabTaTaM 0CBOCHHS OCHOBHOM
ob6pasoBaTesibHOI nporpammsel (11 Kiace)

Kon
IIPOBEPSIEMOT0
pe3ynbrara

[IpoBepsieMble TIpeIMETHRIE PE3YJILTATEI OCBOCHUS OCHOBHOM 00pa3oBaTelibHO mporpaMmBl cpeinero obmero obpasoBanns

11.1

JleMOHCTPHPOBATh Ha TIpHMEpPax poJib U MecTo (pU3MKU B GOPMUPOBAHMM COBPEMEHHOH HAYYHOW KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHHUKH U TEXHOJIOTHH, B MPAKTHYCCKOH AEITENBHOCTH JIOJIEH, IENOCTHOCTh H €AMHCTBO (DH3HUECKON KapTHUHBI

MUpa

VunuTHIBATE IPAHMILI IPUMEHEHHST M3YUCHHBIX (PU3HYECKUX MOJIENei: TOUeUHBIH 3MEeKTPUYSCKUH 3aps, saepHas MOJeNb atoma,
HYKJIOHHAs MOZIETh aTOMHOTO sIpa Py pelleHnd (QU3nYecKux 3a1ay

PacniosnaBarh (usuyeckue siBieHus (TPOIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB JJIEKTPOJMHAMHKM M KBAaHTOBOH (DM3HKH:
SNIEKTPUYECKas. HIPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOe, MArHUTHOE JCHCTBHS TOKa, B3aUMOJIEHCTBHE MAarHHWTOB,
5J€KTPOMArHiTHas HHAYKIUS, JCHCTBHE MArHUTHOTO TMOJS HA IMPOBOJHHUK C TOKOM W JBHXKYLIMMHCS 3apsl, 3JEKTPOMarHUTHbIC
KonmeGaHusl W BOJHLL, MNPSMOJMHENHOE paclpoCTpaHEHWE CBETa, OTpaXKeHue, MpeliomiieHHe, uHTepdepeHuus, MMPpakinus u
nojaspusalus CBeTa, JucHepcHsi cmera, ¢oroanexrpudeckuii sddexr (PoToaddekr), cpeToBoe jgaBieHHE, BO3ZHUKHOBCHHE
JIMHEYaTOTo CHEKTPpa aToMa BOJOPO/ia, €CTeCTREHHAs U UCKYCCTBEHHAs! PaJHOaKTUBHOCTD

11.4

OnuchiBaTh M3YyYeHHBIE CBOMCTBA BelIECTBA (AJIEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE, OJIEKTPUYECKYIO IMPOBOAMUMOCTH
PasIMyYHBIX CPe/) M JIEKTPOMATHUTHBIE SBICHUS (MPOLECCHI), HCTONB3ys (PU3HYECKHE BEIHYHMHBL SJIEKTPHYECKHI 3apsi, cuiia
TOKa, JJIEKTPUYECKOE HAIPSHKEHUE, SIEKTPHUECKOe CONPOTHBICHUE, Pa3sHOCTh moreHmmanos, JJIC, pabora ToKa, HHIYKIHS
MAarHMTHOrO 1ojs, cuia Ammepa, cuna JlopeHia, HHAYKTHBHOCTE KAaTyLIKH, SHEPIUsl JIEKTPHYECKOr0 M MAarHUTHOTO MOJIEH,
[EPHOJ U YacToTa KojeOaHuii B KoebarebHOM KOHTYpe, 3apsi/i ¥ CHJIa TOKa B MPOLIECCE FapMOHUYECKHX SJIEKTPOMArHUTHBIX
Kosiebanuii, (POKYCHOE pAcCTOSIHHE W ONTHYECKas CHJIA JIMH3BI, NMPU ONHCAHUH IPABHIIBHO TPAKTOBAaTh (H3MYECKHH CMBICIT
HCIONB3YEMBIX BEJIHYMH, X 0003HAYEHHS M eJMHHIBI; YKAa3bBaTh (GOPMYJIBI, CBS3BIBAIOLIME JAHHYIO (PH3UYECKYIO BEIHYUHY C
JAPYTHMH BETHYHHAMH




OnuceBaTe H3yYeHHBIE KBAHTOBBIE SBIEHHUS U MPOLECCHI, HCMOMB3Ys (PH3UYECKHE BEIHUUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUTHHA BOJIHBI M YacTOTa CBETA, SHEPIUA M UMITYJIbC (POTOHA, IIEPUOJ MOTypaciaza, SHEPTHs CBSI3H aTOMHBIX SIEP; IPH OTIUCAHHH
[PaBUIILHO TPaKTOBAaTh (PU3MYECKHH CMBICH HCHOJIB3YEMBIX BEJIWYHH, HX 0O0O3HAYECHWS W CAMHMIIBL, YKa3biBaTh (HOPMYIIbL,
CBS3BIBAIOIINE JaHHYIO PH3MYECKYIO BETMYUHY C APYTHMH BEJTMYAHAMH, BEIMHCIISATh 3HaYeHHe (PH3UYECKON BEIHUHHEI

11.6

Ananu3upoBath ()U3MYECKHE IIPOLECCHl M SBICHMS, HCHONB3YS (H3UYECKHE 3aKOHBI M IMPUHIUILL 3aKoH OMa, 3aKOHEI
TOCIEI0BATENBHOTO M IapalIeNbHOr0 COEAMHEHUS TPOBOJIHUKOB, 3aKoH Jxoyiis - JleHna, 3aK0H 3JIeKTPOMArHUTHON UHIYKIIUH,
3aKOH NPAMOJIMHEHHOT0 PacIpOCTPAHEHUs CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHbI IPEJIOMIICHHS CBETA, YpaBHEHHe DHHINTEHHA
st poroaddexTa, 3aKOH COXpaHEHHUs SHEPIUH, 3aKOH COXPAHEHUSI HMITYJIbCa, 3aKOH COXPAHECHUS JIEKTPUYECKOTr0 3aps/a, 3aKoH
COXpaHEHHsI MacCOBOTO YHCIa, MNOCTynaThl bopa, 3akOH paJMOaKTHBHOIO pachaja; [pH 3TOM pasjiduarh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe BBIPAKEHHUE H YCIOBHS (TPAHUIIBL, 00IaCTH) IIPUMEHHMOCTH

1.1.7

Onpenenﬂ'r b HalpaBJICHHUE BEKTOPAa HHAYKIIMH MariuTHOT'O 110JI4 [IPOBOJHHUKA ¢ TOKOM, CHJIBI AMnepa H CHIJIBI HO]JEHI_[B_

11.8

CTpOI/ITh H OITHUCBIBATE H306pa}KCHHC, CO31aBacMoOC IMIOCKHM 3€PKaJIOM, TOHKOM JTHH30H

11.9

BBITIONHATE SKCIIEPHMEHTHI MO HCCIACAOBAHMIO (DU3HYECKHMX SIBICHHI U MPOLECCOB C HCIONB30BAHHEM NPAMBIX M KOCBEHHBIX
U3MEPEHUI; Tpu 3ToM (opMyaHpoBaTh HpobieMy (3agady) M THOOTe3y y4eGHOro sKCIepuMeHTa, coOMpaTh YCTAHOBKY M3
MpeJUIOKEHHOro 000py10BaH s, IPOBOJINUTE ONBIT H (POPMYITHPOBATH BBHIBOIBI

11.10

OCYU.[CCTBJ'IHTB NPAMBIC H KOCBEHHBIE H3MEDPEHHNA CbH3H‘!€CKP‘IX BCIIHYHH, IIPH 3TOM BBIﬁHp&TB ONTHMABHBIH CII0C00 H3MEPCHHA H
HCIIOJIBL30BATE H3BECTHBRIC METO/IBI OILIEHKH norpemaocreﬁ H'_}MepCHHﬁ

11.11

Hccnenosars 3aBUCUMOCTH (PU3HYECKHX BEITHYHH € HCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHHIA; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh pe3ybTaThl IIONY4EHHON 3aBUCHMOCTH (DM3WYECKUX BeJMYHMH B BHJE TaOauI W rpadMKOB, JeIaTh BBIBOJEI 1O
pe3ynbTaTaM UCCle0BaHUs

11.12

Cobmonate mpasuia Oe30acHOr0 TpyJda TNpH IPOBEINCHHH WCCIEJOBaHHN B paMKaX y4eOHOro SKCIEpUMEHTa, YueOHO-
MCCIIEI0BATEILCKON M IPOEKTHOM JIEITEIbHOCTH C HCIOJIB30BAHUEM U3MEPUTENBHEBIX YCTPOMCTB M 1ab0paTOPHOTo 000pYI0BAHUS

11.13

Pemare pacueTHble 3aa4M ¢ SBHO 3aJaHHON (PH3WYECKON MOJENBIO, HCHOJIb3Ys (PU3MYECKHE 3aKOHBI M MPHHIMIILL, HA OCHOBE
aHaM3a ycJIOBUs 3a/la4i BLIOUpPATh (PU3NYECKYIO MOJelb, BhIIEHATh (pU3ndecKkue BETHYMHLI H GOPMYIIbI, HEOOXOAUMBIE /ISl €€
peHIeHUs, IPOBOIUTE PACYETHI M OLEHUBATH PEATBHOCTH MOJYYSHHOTO 3HAUCHHS (PU3HYECKOMN BEJIHIUHEI




11.14 Pemath KayecTBCHHBIE 3a1aUl: BBHICTPAMBATH JOTHHUCCKH HENPOTHBOPEYHBYIO IEMOUKY paccyKIeHHH ¢ ONOpOH Ha U3YHUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H (hU3HUCCKHUE ABICHHUA

11.15 Mlcnonp30BaTh TPH pEUICHHH y4eOHBIX 3a7a4 COBPEMCHHBIC uH(pOPMAMOHHBIC TEXHOJIOIMU JULs MOUCKa, CTPYKTYPHPOBAHHS,
WHTEPHpPETALMA W TPEICTABICHHA yueOHOH W Hay4HO-MONYISIPHON HH(pOPMALIAH, MOJIy9eHHOH H3 pasIU4HBIX HCTOTHHKOB;
KPUTHYECKH aHAIM3UPOBATH MONyIacMyI0 uH(pOPMALIIO

11.16 OOBACHITHh IPUHIMIBI JCHCTBUA MAllHH, npubOpPOB M TEXHUHYECKHX YCTPOMCTB; pa3iu4arh YCJIOBHIA UX 0Oe30macHoro
HCIIONB30BAHMS B TIOBCETHEBHOM KU3HH

11.17 [IpuBOAUTL TPUMEPBI BKIA/AA pOCCHICKHX H 3apyOeiKHBIX y4eHbIX-(QU3MKOB B PasBUTHC HAYKH, B 00bsICHEHHE TIPOIIECCOB
OKPY/KAIOIEro MAPA, B Pa3BATUC TEXHUKH 1 TEXHOJIOTUi

11.18 Wenonp30BaTh TEOPETHYSCKUE 3HAHUS 110 du3EKe B MOBCEIHECBHOM JKHU3HH JUIA obecieyenus GE30MaCHOCTH NMPU OOpALICHHH €
npuboOpaMu U TEXHAYECKHMHU yCTpOHCTBAMH, VISl COXpaHeHus 310pOBbi H COOIIIOIEHHST HOPM JKOJIOTMYECKOro TMOBEACHHA B
OKpYy?KaroleH cpesie

1119 PaGoTrarh B IpYIIIE C BLIIOJHEHAEM PasIHIHbIX COLMANBHBIX PO, MIAHUPOBaTh PabOTy TPYIIBL paloOHANBHO PaCIPEaeTsiTh
06S3aHHOCTH ¥ [UTAHUPOBATH JEATEIBHOCTD B HECTAHIAPTHRIX CHTYaIMsIX, a/leKBaTHO OICHHBATH BKIJIAJL KAXKAOTO W3 yJaCTHUKOB
rpyIIbl B pEIICHAC paccMaTpiBaeMoil IpodeMbl

[IpoBepsieMble 3JIeMEHThI COACPKAHUS (11 kaace)
Kon Kox ITpoBepsieMble 2IEMEHTBI COJCPKAHUA
paszeina | MpoBepAeMOr
0 3neMeHTa
4 JIEKTPOJMHAMUKA

4.3

MATHUTHOE TTOJIE. DJIEKTPOMATHUTHASA MHAYKIMA




ITocTosgHHBIE MATHUTEL B3aumo/ieiicTBHE MOCTOSHHBIX MArHUTOB —‘

43.1

432 MaruuTHoe rosie. BeKTop MarHMTHOW HHAYKUUM. [IpUHITHIT CYNEpIIO3HITH. JIunuyw MarguTHOM MHIyKiuH. Kaptuna
JMHANA MArHATHON MHAYKIIHAH I10J1 NOCTOSIHHBIX MarHHTOB

433 MareuTHOe Moje MpoBOAHMKA ¢ TOKOM. Kaprima imHME MONS JUIMHHOTO HPAMOTO HPOBOIHHKA U 3aMKHYTOTrO
KONBIIEBOTO IPOBO/IHAKA, KaTymmku ¢ Tokom. Omeit Dperena. B3anMoaeHCTBIE IPOBOJAHMKOE C TOKOM

434 Cuna Ammepa, ee MOIYJIb M HallpaBJIEHHC

43.5 Cuna Jlopenna, ee MOAyJIb W Hanpasienue. JIpmkenne 3apsDKEHHOM YacTHIbl B O/THOPOJIHOM MArHUTHOM MOJIE. Pabota
cuiel Jlopenna

43.6 SIpnenne SIeKTPOMATHUTHOM HHITYKIHH

4.3.7 [ToToK BEKTOpa MarHUTHOM MHIYKIIMH

438 IJIC HHAYKIME. 3aKOH 371EKTPOMArHUTHOH HHIYKIIHH dapanes

439 Buxpepoe osnexrpuueckoe mose. DJIC mEIyKIMH B MPOBOIHHKE, JIBUKYIIEMCS] TIOCTYNATENbHO B OJJHOPOJIHOM
MarHuTHOM MOJIe

4.3.10 Ipasuio Jlenna

43.11 WHAYKTUBHOCTD. SBIECHHE CAMOMHIYKIIAH. DJIC caMOUH Ly KITUH

43.12 DHEeprust MAarHUTHOTO MOJIST KaTyHIKH ¢ TOKOM

4.3.13 DIEeKTPOMArHUTHOE T0JIe

43.14 TexHHUECKHE YCTPONCTBA: TIOCTOSHHBIC MATHHTBI, JIEKTPOMATHHTBI, JNEKTPOJBHIATElb, yCKOPHTETH 3JIEMEHTapHbIX
YacTHIl, HHAYKITHOHHAS Me4b

43.15 [IpakTnueckue paboThl. M3ydenne MarHHTHOTO MOJIS KATYIIKH € TOKOM. UccnemoBanue AeiCTBHUS MOCTOSHHOTO MarnuTa

Ha paMKy ¢ TokoM. McciesioBasue SBIeHHs SJIEKTPOMAr HUTHOH HHyKIHH




KOJIEBAHV Y1 BOJIHbI

3.1

MEXAHMUYECKHE U 3J1 EKTPOMATHUTHBIE KOJIEBAHVS

5.1.1 KoneGarenpuas cucrema. CBoGOmHBIE KONEOaHHS. ["apmonuueckne Konebanns. Ilepruoa, HacTota, amruTysa 1 dasa
KoJsiebanui

5.1.2 [pyKUHHBIA MasTHHK. MareMaTHUeCKHH MasTHHK

5.3 VpapHeHHE rapMOHHYECKHIX koneGannmit. KnHemaTndyeckoe U JHHAMHYECKOE OIHUCAHAC Kone6aTeTbHOTO JIBUKCHHA

5.14 [Ipeppainenye JHEPTHH MPH TapMOHHYCCKUX koneGanusax. CBs3p AMIUIATYIBI KojeOaHWH MCXOJHON BEIHYHMHBI C
AMIUIATYIaMHU Kojiebanuii ee CKOpOCTH H yCKOPEHH

5.1.5 Konebatensupiii KOHTYP. CBOOOAHBIE dIEKTPOMarHHTHLIC koJebaHus B HIcaIbHOM KojIebaTe IbHOM KOHTYPE. Amnanorus
MESK/Ty MEXaHHYECKHMH U DJIEKTPOMarHUTHRIMA konebanusmu. ®@opmyna Tomcona

5.1.6 3aKOH COXPAHEHNs SHEPTHH B UICAILHOM xoJsiebaTeIbHOM KOHTYpE

3.1.7 BeIHyKICHHbIE MEXaHHYCCKUC konebanus. Pesonanc. PesoHancHas Kpubas. BpIHyKICHHBIE DJIEKTPOMArHUTHLIC
KoJeOaHust.

5.1.8 I[TepeMeHHBbIH TOK. CunycouJalbHbIA riepeMeHHbIH TOK.

5.1.9 MoOMmHOCTb NEPEMEHHOT0 TOKA. AMIUTUTYIHOC H JIeiiCTBYIOIIEE 3HAYCHHE CUIIbI TOKA M HANPSKEHHA

5.1.10 Tpancdopmarop. [IponspojcTso, nepeiaia H norpebeHne INMEKTPUYECKOH SHEPTrUH. DKOJIOTHYECKHE DPHCKH IIpH
TIPOM3BOJICTBE IEKTPUICCKOH SHEPIHH. KyJbTypa HCIONb30BAHHs JIEKTPOIHCPIUl B MOBCETHEBHOM KHU3HU

5l Texnuueckue ycTpoiicTsa: ceficmorpad, 3JIEKTPHYCCKHi 3BOHOK, JIMHHMH 3JICKTPONEpe/at

5.1.12 Ipaxtiueckue padorsl. MccnenoBanue 3aBHCHMOCTH II€pHOJIa MANbIX KoneOaHuii Tpy3a Ha HUTH OT JUIMHBI HUTH ¥

Macchl rpy3a. Mceneioanne MepeMEHHOr0 TOKa B IENH 13 [IOCIIEIOBATENGHO COSTIMHEHHBIX KOHICHCATOPa, KaTy K| 1
pesucTopa




52 MEXAHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHuUecK e BOJHBL, YCIOBHs pacipocTpanenus. [lepro. CKOpPOCTB PACIpPOCTPAHCHUS H UTMHA BOJHEL. [Torniepe4Hbie
¥ [POJIOTBHBIE BOJTHBI

5.22 Nurepdepenitis u udpaKimas MEXaHHUICCKUX BOJIH

523 3eyk. CKOpOCTB 3ByKa. [ pOMKOCTE 3BYKa. Bricota Tona. TemOp 3ByKa

524 JNEKTPOMATHATHBIE BOJIHBL Y CIIOBHS H3ITyJCHHA JeKTPOMArHUTHBIX BOMH. B3anmHas opHeHTALHA BEKTOPOB E,Bu?
B 3JIEKTPOMArHUTHOM BOJTHE B BAKyyMe

525 CBOJiCTBA IEKTPOMATHATHBIX BOJIH: OTPAKEHHUEC, MPETOMICHHUE, nosspu3anus, Judpaxius, HHTephepeHIms. CropocTh
37€KTPOMAarHHUTHBIX BOJIH

5.2.6 [1Ixana 51eKTPOMArHUTHBIX BONH. [IpuMeHeHNE JICKTPOMArHUTHAIX BOJIH B TEXHUKE M OBITY

3.2.9 TIpUHIMIB] PAZMOCBSI3H U TEICBUICHH. Pamosiokarys. DIeKTPOMarHuTHOE 3arpsA3HCHHE OKpY’KarolleH cpeisl

52.8 TexHHYeCKHe YCTPOICTBA: My3bIKAIbHbIC HHCTPYMEHTEL, YIbTPasBykoBai JMATHOCTHKA B TEXHMKE U MEIMLUHE, pajaap,
paZHONpPHEMHHK, TEIEBU30D, AHTCHHA, tenedon, CBU-neysb

53 OTITUKA

531 [IpsmoJMHEHHOE PaclpoCTpaHCHHE CBETA B onHopoHo# cpene. JIyd ceTa

5.3.2 OTpakeHue CBeTa. 3aKOHBI OTPAKCHUS CBETA. [TocTpoerne H300paKeHNH B TIJIOCKOM 3€pKalle

5.3.3 [Ipenomiienre cBeTa. 3aKOHbI MPEIOMIICHHSA CBETd. AOCOMIOTHBIA TOKa3aTeNlb MPEJIIOMIICHHS

534 [ToHOE BHYTPEHHEE OTPAKCHHE. IIpesieNbHBIH YroJl MOJIHOrO BHYTPEHHEr0 OTPaKCHHA

3.3.3 Jucnepcust ceeta. ClONKHBIH COCTaB 6enoro ceera. Lpet

53.6 Cobuparommue ¥ pacceMBarolue JUH3bL. Tonkast nuH3a. DOKYCHOE pPACCTOSHHE W ONTHYECKas CHIA TOHKOW JIMH3BL




[TocTpoenue H300pakeHHH B COOHMpAOIINX U PACCEHBAIOIIMX JIMH3AX. dopmysa TOHKOH JTHH3BL VBennueHue, 1aBacMoe
JTUH30H

5.3.7 [Tpesenbl NPUMEHHMOCTH TEOMETPHIECKOH ONTHKA
53.8 Uureppepenmmst  ceera. KorepeHTHpIC HCTOYHHUKH. Venousi HAOMOAEHHS MAKCMMyMOB H MHUHHAMYMOB B
unTep(epeHIMONHOI KapTHHE OT JBYX CHH()A3HBIX KOTEPEHTHBIX HCTOUHHKOB
5.3.9 Jludpakuus cera. Juppakiuonnas perieTka. Venospue HaOMIOJAEHWS TIJIABHBIX MaKCHMYMOB IIpH  IaJCHHH
MOHOXPOMATHYECKOT0 CBeTa Ha TU(PPaKIHOHHYIO PEMIETKY
5.3.10 [MTonspu3anus ceeTa
5.3.11] Texuuueckue ycTpoHcTBa: OUKH, jyna, (poroammapar, NIPOEKIMOHHBI anmapar, MUKPOCKOII, TEJIECKOI, BOTIOKOHHAs
onTHKa, IM(paKHOHHAs PEIIeTKa, OJIIPOU
3342 IIpakTudeckue paboTel. M3mepeHHe NOKasaTess MPENOMICHH. Wccneopanie CBOMCTB H300pakeHWd B JIHH3AX.
HabmoaeHue JUCIIEPCHH CBETa
6 SJIEMEHTBI CTIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH
6.1 ['paHuIbl TIPEMEHAMOCTH KIIACCHYECKOH MEXaHUKH. [TocTynarhl TEOPHH OTHOCHTENBHOCTH: MHBAPHAHTHOCTH MOJYJIA
CKOpOCTH CBETa B BaKyyMe, IPUHIIHI OTHOCHTEILHOCTH DunmTenHa
6.2 OTHOCHTEILHOCTH OJIHOBPEMEHHOCTH. 3aMeIJICHHE BPEMCHHU U COKPAIIECHHE JITTHHBI
6.3 DHeprus U UMIIYJIbC ¢BOOOIHOM YaCTHULIBI
6.4 CBSI3b MACCHI C SHEPTHEH M HMITYJILCOM CBOOOJHON YaCTHIIBL. DHeprus MOKos CBOOOJHON JaCTULIB!
¢ KBAHTOBASI ®U3UKA
7l 3JIEMEHTHI KBAHTOBOU OIITUKU
Tuld ®oronst. opmysa [Lnanka cBsi3u SHEpruy GOTOHA C €ro 4acTOTOM. DHEpPrHst U UMILYIIbC (POoTOHA




OTKpBITHE H HCCIIE/I0BAHHE dotospdexra. Onbrret A.I'. CrosieTosa. 3axonb! porodddexra —‘

712
T3 VpasHeHue DHHIITEHHA IS dorospdexra. "Kpacnas rpannna’ porosddexra
7.1.4 Jlasnenne ceera. Ombrrbt [LH. JleGenena
115 Xumuyeckoe JeHCcTBAE CBETA
7.1.6 TexHuueckue ycTpoucTsa: (POTOIEMEHT, doTonaryuk, conHeuHas d6arapes, CBETOAHON
7.2 CTPOEHME ATOMA
721 Moxnens atoma Tomcona. Omprtsl Pesepdopaa mo uecineI0BaHnio crpoenus aroma. [[manerapnas MOJEIIb aTOMa
722 [loctynarsl bopa. W3iyueHne ¥ NMOTIOMICHHE (OTOHOB TIPH IEPEXOJe aToMa € OTHOr0 ypOBH SHEpPrHd Ha JPYroi.
Buipt criektpoB. CHEKTp ypOBHEH SHEprHy aTtoMa BO0po/ia
123 BojHoBbIe cBoiicTBa uyacTuil. Bommbl e Bpoiis. KoprnycKyisspHO-BOJIHOBOH JIyalli3M. Jludpaxiys 31EKTPOHOB HA
KpHcTaLax
7.2.4 CIIOHTAHHOE ¥ BBIHY/ICHHOE H3JlydeHue. Y CTPOHCTBO U IIPHHITUIL paboTsl Jiazepa
72,5 TexHHUeCKHe yCTPOHCTBA: CHEKTPaIbHbII aHATH3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN KOMIIBIOTEP
7.2.6 [IpaxTuueckue padboTel. Habmonenne JIMHEHYaTOro CreKTpa
T3 ATOMHOE 1/1PO
73.1 MeTo (bl HAOIIOAEHNUS ¥ PETHCTPALH NEMEHTAPHBIX TaCTHIL
132 OTKpbITHE PaMOAKTHBHOCTH. OnpiTel Pesepdopra mo ompeieNleHHio cocTaBa paanoaKTHBHOIO uanyuenust. CBOHCTBA
anb(a-, 6era-, raMma-u3nyuenus. Biusiue painoakTHBHOCTH HA JKHBBIC OPraHU3MBbl
733 OTKpHITHE NPOTOHA U HEHTPOHA. HyxnoHHas MOJENb A1pa [eiisenbepra - MBanenko. 3apsan aapa. MaccoBoe 9HCIIO

anpa. Y30Tomsl




7.3.4 Anbga-pacna. DIeKTPOHHbIH U MO3UTPOHHbIH Gera-pacnaz. 'aMma-u3nydenne. 3aKOH paJiInOaKTHBHOTO paciana
T35 DHeprus CBA3H HYKIOHOB B A/pe. SIiepHbIE CHIIbL JledexT Maccel gapa
7.3.6 SInepHbie peakuuu. JleneHne U CHHTES AJCP
7.3.7 Snepubiii peaktop. TepMosIepHBIH CHHTES. ITpo6GeMpl U NEPCIEKTURBI SIEPHON SHEPIETHKA. DKOJOTHYECKHE aCIICKThI
SJIEPHON DHEPTCTHKH
7.3.8 nemenTapHbie yacTHibl. OTKpITHE NMO3UTPOHA. DYyH/[AMEHTAIBHBIC B3aUMO/ICHCTBHS
1239 TexuudecKrne YCTpoHcTBa: 103HMET], Kamepa Buiibcona, SIepHBI peakTop, aroMHas 6omba
7.3.10 ITpaxruyeckue pabotel. MccnenoBannue TpEKOB HacTHIL (o roroBeM (oTorpadusim)
SJIEMEHTHI ACTPO®U3UKHU
8.1 Bu 3se3nnoro Heba. Cospesaus, SpKuUe 3Be3/Ibl, IIIAHCTBL, UX BUIMOC JIBAKCHHUE
8.2 Conneunast cucrema. [LianeTs! 3eMHOM rpyiibl. [L1aHETEI-THTAHTEl B UX CTTY THUKH, KapITUKOBbIC [IAHCTLI. Mausie Tena
ConHeyHoil CUCTEMBI
8.3 Comnue, porocepa u armochepa. ConHedHas akTHBHOCTE
8.4 Wcrounnk sueprun ConHna v 38e3/1
8.5 3Be3/bl, MX OCHOBHBIE XapaKTEPHCTHKH: Macca, CBETHMOCTB, PajHyC, TEMICparypa, MX B3aHMOCBA3D. Jlmarpamma
"CreKTpanbHBIH KJIAace - CBETUMOCTH". 3Be3/Ibl IIABHOM MOC/IEIOBATEILHOCTH. 3aBHCHMOCTh ""Macca - CBETHMOCTB'" JLIsl
3Be3]] TJIaBHOM MOCIe10BaTC/IbHOCTH
8.6 Buyrpennee crpoeHne 3e3/l. CoBpeMEHHBIC NPE/ICTABICHHS O IPOUCXOIKACHHH 1 spomoruu ConHIa | 3Be3/1. JTallbl
JKU3HU 3BE3M
8.7 Mreunsii Ilyth - nama [anaktuka. CnmpaibHas CTPYKTypa [anakTuKyW, pacrpelelieHue 3Be3], rasa H IIBUIH.

TMonosxenue u apuxkenne Coxnna B anaktuke. [nockas u cepryeckas NoACHCTEMbI I"anakTuK#




8.8 THIB! FATAKTHK. PaqioralakTHKH B KBa3apbl. YepHble JbIPBI B SpaX rajlakThii

8.9 Beenennas. Pacimpenne Beenennoii. 3akon Xa66ma. PasGeranne rajakTHK. Bospact u panuyc BeeneHHOH, T€OpHS
Bounbioro B3peiBa. Mosens "ropsueh Bcenennoit". PeIMKTOBOE H3IIyYCHHE

8.10 Maciurabuas ctpykrypa Beenennoii. MeraranakTuka. HepeneHnsie mpoOieMbl aCTPOHOMUH

I[Iposepsiembie Ha EI'D no pusuxe TpeOOBAHHSA
K pe3y/IbTaTaM OCBOCHHS OCHOBHO 00pazoBaTeILHOI NPOrPaMMbI
cpenero o6uiero 06pa3oBanus

o |

Kon TIpoBepsiemble TpeOOBaHHs K IPEIMETHBIM PE3y/IbTATAM OCBOCHIA OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbI CPEAHCIO oOmmer
IPOBEPAEMOTO obpazoBaHus
TpeboBaHus

1 ChopMHUPOBAHHOCTL YMCHHH pacro3HaBaTh (usHdecKue SIBICHUA (mporiecchl) B OOBACHATH HX HA OCHOBE M3YHCHHbIX 3aKOHOB

2 BiiajieHue OCHOBONONArAOIUMH (pH3HUCCKHMH NOHATHAMH H BETHYHHAMH, XapakTepu3yoIHMu (GU3HIECKUe IPOIECChI

3 ChopMHPOBAHHOCTh YMEHHH NPUMCHATE 3aKOHBI KITACCHYECKOH MEXaHWKH, MOJIEKYJsipHOH (u3MKH M TCPMOJMHAMHUKA,
3NeKTPOJIMHAMHUKH, KBAHTOBOH (W3MKH /Ul aHalM3a 1 06 BsICHEHNS ABJICHUH MHUKPOMEpa, MaKpOMHpa H MEraMupa, pasiatarhb
ycIoBus (TpaHuIlbl, 00MaCTH) TPHMEHAMOCTH (u3nUecKuX 3aKOHOB, TOHUMAThH BceoOmmii xapakrep QyH/IaMeHTaIbHBIX 3aKOHOB 1
OrpaHMYEHHOCTh MCIIONB30BaHMs YACTHBIX 3aKOHOB; AHAIM3UPOBATH (PU3HUECKUE MPOLECCHI, HCHOJB3Ys OCHOBHLIC NOJIO)KEH NS,
3aKOHBI 1 3aKOHOMEPHOCTH

4 ChopMHUPOBAHHOCTH YMEHHS Pa3INYaTh yCIOBHA MPAMEHAMOCTH MOJIENIEH (PU3MUECKHX TeT H MPOLECCOB (sBJICHUIA)

5 CopMHUPOBAHHOCTH YMEHMS PELIaTh PACYCTHBIC 3a/adh C SBHO 3aJAHHON M HESBHO 3aJ@HHON (M3MYECKOH MOJCIbIO: Ha

OCHOBAHWM aHAIA3A YCIOBHUA BHIOUPATh QU3MUCCKHE MOJENH, OTBEHAIOIIHE TpeGOBaHUAM 3a/[a4H, IPHMEHATH ($opMyIIbl, 3aKOHBI,




3aKOHOMEPHOCTH M TOCTY/aThl HU3HUECKUX Teopwil MpH HCIONB30BaHAN MATEMATHIECKIX MCTOJIOB pelieHus 3aj1a4, [POBOJUTH
pacdeThl HA OCHOBAHMM MMEIOIHXCS JAHHbIX. AHANM3MPOBATH PE3YJILTATHI H KOPPEKTHPOBATh METOMbI PEHICHHA C Y4eTOM
TONIYYEHHBIX PE3YJIbTATOB

PeinaTh KayeCTBEHHBIE 3a/1a4d, TpeOYIOIMEe NMPUMCHEHHA 3HAHWI W3 Pa3sHbIX Pa3/eoB MIKOILHOrO Kypca (Qu3uKH, a TaKKe
MHTErpal|i 3HAHMA U3 APYTHX NPEJMETOB ECTECTBEHHOHAYTHOTO [MKJIA: BHICTPAMBATE JIOTMYECKYIO IETIOUKY paccyKIeHHH ¢
omopoii Ha H3YUCHHBIE 3aKOHbI, 3AKOHOMCPHOCTH 1 busnUecKkue ABICHU

BiajeHre OCHOBHBIMH METOJIaMH Hay4yHOT0 Mo3HaHuA, MCIIONb3YEMBIMH B (pU3HKE: TTPOBOJUTE MPAMBIC H KOCBEHHBIC H3MEPEHUS
Gu3nUecKuX BEITUYHH, BHIOHpAst ONTHMANBHBIH CHOCO0 H3MEPEHUS U HCHONB3YS W3BECTHBIE METOJB! OIEHKH IOTPEIIHOCTEH
M3MepEeHuit, IPOBOJUTE HCCIICTIOBAHUC saBHCHMOCTelN (PH3HYECKUX BEIMUMH C MCHOJIB30BAHHCM TPAMBIX u3MepeHnil, 00BIACHATE
TOJy4eHHBIE PE3yJIbTaThl, HCHOIB3Y (u3uueckne TEOPUH, 3aKOHBI M MOHATH, H Jciarh BEIBOJIBI; COOMIONATh MpaBHIA
GezomacHoro TpyAa MNpH TPOBEACHUU JccaeloBaHMii B paMKax y4eOHOro OSKCIEpUMEHTa H yueOHO-HCCIeI0BATEILCKOI
JeTETHHOCTH € HCIIONB30BAHMEM I (POBBIX H3MEPHTCEILHBIX yCTpO#icTB B 1ab0paTopHOro o0opy/10BaHuUs

CdopmMHpOBaHHOCTh yMeHHUiT aHaTM3UPOBATh U OLCHHBATD nocaeacTeus OLITOBOH H MPOM3BOJICTBEHHOM NEATEIHHOCTH yeJIoBeKa,
cBA3aHHON ¢ (M3MUECKUMHU MpoleccamMmu, ¢ [TO3UIAI JKOJIOrHUecKoil 0e30TacHOCTH; TpeJICTaBIeHMii 0 panuoOHAIBHOM
IIPUPOIOIIOIE30BAaHAHN, a TAKKE pa3yMHOM HCIIOJIb30BAHHH JIOCTHIKEHUN HAyKH H TexXHOJIOrui Ui JalIbHEHINCro pasBHTHA
yeJIOBEYeCKOro 00mecTsa

OBnazeHne pasHUHBIME crocobamu paboThI ¢ undopmanmed (GU3NIECKOro CoLepHKanus ¢ HCMONB30BAHHCM COBPEMEHHBIX
uH(OPMAIHOHHBIX TEXHOIOTHH; PA3BUTHE yMeHHil KPUTHYECKOTO aHAIN3a H OUCHKH JI0CTOBEPHOCTH nosygaeMoit nHdpopManuu

10

CdopMHpOBaHHOCTH yMEHHMI TPAMEHATH OCHOBOIOJAralomue ACTPOHOMUYECKHE MOHSTUS, TCOPUH H 3aKOHBI I aHaJu3a H
06BACHEHHs PU3MICCKAX IPOLECCOB, MPOUCXOIAMINX Ha 3Be3/iax, B 3BE3/IHBIX CHCTEMaxX, B MEKTAIAKTHYECKO# cpelie; ABIKCHUA
HeOEeCHBIX TEJ, BOMIOLKHN 3BE3/] ¥ BceenenHoii

Tlepeyenb 5IEMEHTOB CO/IEPXKaHHs, IPOBEPACMBIX Ha EI'D o ¢usmke

Kon
paszuena/

Kon ITpoBepsieMbIi SJIEMEHT COJIEPIKAHMS
9JIeMEeHTa




TEMBI

MEXAHUKA

1.1

KUHEMATHKA

MexaHndecKkoe IBHIKEHHE. OTHOCHTEIBHOCTE MEXAHUYECKOTO JIBHIKCHHAL. Cucrema oTcuera

1.1.2

MarepuanbHas TOYKa. zZ 4 TPacKTOpHA

Ee panuyc-BeKTOp:

F(1)=(x(1).y(1).2(1)), 71 AF

TPaeKTOPHSL, E
riepeMeletue: - 2
REMSITY O >
%
MyTh. .
y %

CrnoxeHue nepeMelieHuii:

1

An ZA’E;*‘A’EU

CKOpPOCTh MaT€pUaIbHON TOUKH:

r
o B - ( V..U
= — =rF = &)
I x>y z)q
N Ar—0
D= = X,, aHaJIoTH4Ho v, =Y,, U, = Z,.
Ar Ar—0

1 1 1
CrnoxeHue ckopocTei: Uy =U; +U;.

BhiuncleHHe TepeMelieHis W MyTH MarepraibHOH TOUKH [pH NPSIMOJIMHEHOM JIBH)KEHHH BJIONb OCH X TIO rpaduxy




3aBHCHUMOCTH Y, (t)

=
1.1.4 . r Av T

Vcekopenne MaTepraabHON TOUKH: 4 = X =D, = (ax, a,.a, ) 2

Ar—=0
Av, ' : .
a. = N =(v, ),, aHAJIIOIMYHO 4, = (UJ,. )’ o =(l{. )f :
Ar—0

1.1.5 PasHOMEpHOE NPAMOIUHENHOE IBHIKCHHE!

x(t) = x,+ U, 1

v, (1) =, = const
1.1.6  |PaBHOYCKOpEHHOE MPAMOJIMHEHHOS IBHIKCHHE!

2
at
x(r) =Xg + Uyt +—
' 2
v, (r) =U,, tal
a, = const
2 2
vy, — U, =2a, (Jc2 - x])
v, + 0,

[Ipu ABMKEHUH B OJTHOM HANpaBJICHUHN MYTh §= 5 =1

1.1.7 |Crobonnoe nagenue. Y cKopeHue cB0OOTHOTO

nagenuns. JIpmwkeHue Tena, OpOMEHHOro noj
yriaoM % K TOpH30HTY:




x(1) =X, + Uyt = X, + D, cOSA !
2 2
1 ,
y(r)=y0+t)0yt+§;—=y0+vﬂsma-t—g7

v, (£)=v,, =, cosa

v, (1) =0y, + gt =v,sina— gt

g=0
g, =—g=const

KpusonuneitHoe nBrkenne. J[Biikenne MaTepralibHOH TOUKH 110 OKPYXKHOCTH.
VrioBas ¥ JIMHEHHAsS CKOPOCThL TOUKH: U = ®R . IIpu paBHOMEPHOM JIBUKEHHU TOYKH 110 OKPYKHOCTH .

2

v o
LleHTpPOCTPEMHUTENBHOE YCKOPEHHE TOUKH: @, =— = ®’R . TTonHoe yckopeHHe MaTepHaibHOW TOUKH
L1103} R

1.1.2 Teepnoe reno. IloctynarenbHoe U BpalaTeIbHOE IBHAKEHUE TBEPIOTO Tena
1.2 JIMHAMMUMKA
1.2.1 Unepuuanbaple cucteMsl otcuera. [lepserii 3akon HeroToHa. LIpUHINIT OTHOCHTEIBHOCTH [Manunes
122 m
Macca tena. IlnoTHOCTE BeniecTBa: P = 7

1 2 3 1 1 1

s Cuia. TIpHHIHUI CyTepHOZUIHE CHIL: Fypuonenens = £1 15 + o0
1.2.4  |Bropoii 3akon HetoToHa: i MatepuaibHoi Touku B UCO

1

L. AL 7 .
F=ma; Ap=FAt npu F = const




-8 —

1.2.5 Tpernit 3axon Herorona s MaTepuaibHbIX = "~
1 1 3
touek: Fy, =-F), 12 F,,
1.2.6 m,m,
3aKOH BCEMHPHOIO TATOTEHHMS: CHJIbI TPUTIKEHUS MEXKLY TOUCIHBIMH mMaccaMmm paBHbl [ = G-—}éz—.
Cua Tsoxectd. LlenTp TshkecTH Tena. 3aBUCHMOCTD CUIIBI TSDKECTH OT BRICOTH h HaJ1 TTOBEPXHOCTBIO TUIAHETH! PaliyCOM Ry:
s GMm
(R, +h)
12.7 |Cuna yupyrocru. 3axon I'yka: Fx = -kx
1.2.8 Cuna tpenns. Cyxoe TpeHHE.
Cua TpeHUs: CKOJILKEHHUS: F,=uN,
Cuna Tperns nokost: Frp SHN
Kosddunuent TpeHu
.24 F,
JlaBnenue: P = 3
1.3 CTATUKA
1.3.1

MOMEHT CHJIBI OTHOCHTENBHO OCH BpALICHHs:
1
[M[=FI |, rme 1 - mreso cwibl F

OTHOCHTEJIBHO OCH, ITPOXOJISAIIEH Yepe3 TOUKY
O neprieHAUKYIAPHO PHCYHKY

Rl




—

1.3.2 r m];; +m2;‘2 s
Ileatp macc Tena. [leHTp Macc CHCTEMbI Mare HANBHBIX TOYEK: Tuw = . . . B OXHOPOJHOM Mojie THKECTH
p P p m, +m, +... P
g 2
(g = COﬂSt) [IEHTP MAacc Tejia COBMAIAET C €ro LeHTPOM TAKECTH
1.3.3 M +M,+..=0
Venous pasaosecus Teepaoro tena B UCO: y £ T
P = F+F+..=0
1.3.4 3axon [Tackais
1.3.5 JlaBneHue B KHUIKOCTH, noxosineiica B UCO: p=DPy + pgh
1.3.6 ' ;
"% 3axon Apxumena: Fap = =L s
ecnm Tero i xuakocts nokoares B UCO, 1o Fapx = pEV surrecn
VenoBure naBadus Ten
1.4 3AKOHBI COXPAHEHU S B MEXAHUKE
L [
14.1  |Wmmynsc MatepruanbHoi Touku: P =My
1.4.2 =D +1
S MIIyTbC CHCTEMBI Tell: P = P+ P+
1.4.3 3aKOH U3MEHEHHS U COXPAHECHUS UMITYJIbCA:

B MCO Alr) = A(IBI £ 352 + ) = F‘lnucmum +‘;?231{equr +1

1

r 15 I 1
B HCO Ap = A(p| +p2 +) =i , CCITH F;BHEIJ.IH 22 ‘Finueulu “Huan= 0

PeaxTUBHOE JIBUIKEHHE




1.4.4 |Pabora CuiIBl Ha MaJIOM [IEPEMEIICHHU: F

1.4.5 MOIIHOCTD CHIIBIL:
eciu 3a BpeMs Al paboTa CHIIbl H3MEHAETCSA
Ha A4, TO MOIIIHOCTb CHIJIbI

P_AA

=— =F-v-cosa
Ar Al—0

1.4.6 5 i) pz
KuHeTHuecKas 3Heprus MaTepualbHOM TOYKH: E. =——=<——,
2 2m

3aKOH H3MEHEeHHs: KAHETHUYECKON SHEPruH CHCTEMbl MATEPHATBHBIX TOICK: B UCO AE,,, =A;+A, +..

1.4.7 |TloTeHmuanbpHas SHEPrHs:
JUISt HOTEHIAANBHBIX CHI Ay = Eypgren ~ E; o = A i
TloTeHIMATbHAS SHEPTHS MATEPHAILHON TOIKH B OJHOPOIHOM IOJIE THKCCTH: Enorenn = mgh.

[MoTeHIMAaIbHAs SHEPrHs yIpyro aeGopMUPOBAHHOIO Tea:

g =

noveny 2

1.4.8 3aKOH H3MEHEHHs ¥ COXPAHEHHS MEXaHUIECKOH SHEPIHu:

Euex = Eiom + Enoren




B I/ICO AEMex = Asoex HEMOTEHIL CHA 3

B UCO AE,, = 0 , €CTTU Apeex nenorenn, cun — 0

15

MEXAHWYECKHME KOJIEBAHUA Y BOJIHbI

1.5:1

I"apMoHHUecKHE KonebaHus MaTepHaTbHOM TOUKH. AMIUIMTY A H (a3a konebanuil. Knnemarudeckoe OnMcaHue:
x(t) = Asin (ot +9,),
v, (r) =X,

a,()=(v,), =—0’x(r)=a,+ ®’x=0_rje X - CMEIIEHHE U3 TIOJI0KEHHS PABHOBECHS.

I
JlunaMA9ecKoe OMMCaHue:
2 :
ma, = -kx. rjie k =m®’ . D10 3HAUMUT, 9T0 Fy = -kx.

SHepreTHYecKoe ONKUCaHUe (3aKOH COXPaHCHH MeXaHMYECKOI SHEPrHuH):

2

m UZ kxz mu}iﬂ\'
4 — =% = ——=const
2 2 2 2

CBs13b aMIUTATY bl KOTeGaHuil CMEIIeH)s MaTePHAIbHOH TOUKU C aMILIHTY/IaMH KoJaebauuii ee CKOPOCTH M YCKOPCHUSA:

i

_ el
U, =04, a,, =04

1.5.2

. 2n 1
Tlepron u sactoTa Konebammit: 7' =—="—".
®

l

Ilepuo MabIX CBOOOIHBIX KOJIEOaHHH MATEMATHHECKOr0 MasATHHKA. T=2n
g




" . ’m
[Tepuon cBoOOIHEIX KONeOaHHH MPYKUHHOTO MasTHHKA: T =271 n

153 Bemyxnennsie konebanus. Pesonanc. PesonancHas kpusas

1.5.4 v
[Tonepeunsie u npo10IBHBIE BOJIHBL. CKOPOCTh PaCIPOCTPaHEHMs U JUTMHA BOJHbL: A =UT = v
Wntepdepennus u audpakius BOIH

1.5.5 |3Byk. CkopocTh 3ByKa

2 MOJIEKVIISIPHA S ®U3UKA. TEPMOJIMHAMMKA
21 MOJIEKYJISIPHA ST ®U3UKA

2.1.1 Mopenu crpoenus rasoB, KuAKOcTed M TBepasix Ten. Ilycre TepMmojamHamMmueckasi cucrema (Teno) coctoutr uz N
OJIMHAKOBBIX MOJieky:1. Torma konuuecTBo BemecTsa V= g;" = %,
rae Na - gncio ABoraipo, m - Macca cucreMsl (tena), H - monsipHas Macca BemiecTsa

2.12 TennoBoe ABMKEHHE aTOMOB U MOJIEKYJ1 BEIIECTBa

2.1.3 BzaumoieiicTBre yacTHII BelecTBa

2.1.4 | Iuddys3us. bBpoyHOBCKOE NBHKEHHE

2.1.5 Mopens uneansHoro raza 8 MKT

2.1.6 CRsi3p MEXIY HaBIECHUEM M CpeJiHeH KMHETHUYECKOH 3Hepruei nocTynaTe/ibHOro TErIOBOro JABHKESHUS MOJIEKYJ HASAIbHOTO

rasa (ocHoBHoe ypaBHeHne MKT):




1 = 3 ey 3 — 3 N
p=omn’ = 2| == | =2 £y, TiiE M - MacCa OHO MOIEKYIIEL, n=" - KOHIUCHTPAIHS MOTIEKYT

2.1.7 | A6comornas temneparypa: T =t°+273 K

2.1.8 | Cgsi3b TeMIepaTyphl ra3a co cpejiHeii KHHETHIECKOH SHEPrUei MOCTynaTebHOro TEMI0BOr0 ABHAKCHHA Cro MOJICKYII:

7:[”"0”_]:%?
2

nocT 2

2.1.9 |VYpasuenue p = nkT

2.1.10 |Mosenb HACATLHOrO ra3a B TEPMOAMHAMMKE:

{VpaBHCHHC Mennaeneesa — Knarneiipona

BripajkeHue A7 BHYTPEHHEH SHEPriu

Vpasuenue Menzeneesa - Kianeiipona (mpuMenumMbie GopMe! 3aIHUCH):

oV =T RT =vRT = NIT , p= P20

U 1

BhIpakeHue /s BHYTPEHHEH SHEPriH 0JHOATOMHOTO HACAILHOTO ra3a (MpUMEHHUMBbIC (opMBI 3aMHCH):

3 NsziﬂRT = chngpV

UzivRT:—
2 2 2

2.1.11 |3axon JlansToHa A7 IaBIEHNAsS CMECH Pa3peXKEHHBIX ra30B:
p=p1 Tt t..

2.1.12 | V30mporiecchl B pa3peskeHHOM rase ¢ TOCTOSHHBIM YUCIOM MOIeKyn N (C MOCTOSHHBIM KOJIMYECTBOM BemiecTsa V ):




m3otepma (T = const): pV = const,

u3zoxopa (V = const): % = const

14
nszobapa (p = const): T const

['paduueckoe NpeCTaBIeHAe H30MPOIECCOB Ha pV-, pT- u VI-mnarpaMmax.

OObeIMHEHHBIA ra30BhIN 3aK0H:

\Y
—=const
I

LIS [IOCTOSAHHOTO KOMH4eCTBa BpemiecTra vV

21.13 |Hacpmennsie u HeHacbimenHble napbl. KadecTBeHHas 3aBHCHMOCTH IUIOTHOCTH M JaBJICHHA HACBIIEHHOTO I1apa oT

TeMIepaTypsl, KX HE3aBUCHMOCTb OT 00beMa HACBIIICHHOT'O Mapa
2.1.14 |BnaxHOCTb BO3yXa.

pnap:l (T) p"'ﬂ‘Pa (T)
OTHOCHTEIIbHAS BIAKHOCTL: @ = = =
HACHINL, Mapa (T) puacmul. napa (f)
2.1.15 |M3MeHeHHe arperaTHbIX COCTOSHHMI BEIECTBA: HCIIApeHHEe H KOHICH AN, KUTIEHHE KAIKOCTH
2.1.16 |V3meHenue arperaTHbIX COCTOSHUM BEIIECTBA: MIIABJICHUE W KPUCTAILITH3AIHA
2.1.17 |IIpeobpasoBanue SHEPruu B (pasoBbIX Mepexoaax
2.2 TEPMOJMHAMMKA

2.2-1 TennoBoe paBHOBECHE U TeMIiepaTypa




222

BHyTpeHHSIS SHEPrHs

223 Temnonepesadya KaK Crocod W3MEHEHHS BHYTpeHHell dHepru 06e3 COBEPLICHUA pabotsl. Koupexiisi, TEMI0NpOBOAHOCTD,
U3ITy4EHHE
2.2.4 |Konu4ecTBO TEIUIOTHL.
VleIpHAs TEMIOEMKOCTH Bemectsa ¢: J = emAT
225 |Vnensnas Temiora napoobpasosanms L: Q = Lm.
V enpras Teriota masnenus A: @ =M,
Y ienpHAs TEIUIOTa CropaHus Tommsa q: Q = gm
22.6 |Dnementapuas pabota B TepMouHamuke: 4= PA V . Beramcrenue padoTh o rpaduKy npoiecca Ha pV-juarpamme
227 [lepBblii 3aKOH TEPMOJAMHAMUKH:
Q, =AU, +4, = (Uz FU|)+ 4.
Appabara:
0, =0= 4, =U, ~U, =-AU,,
2.2.8 | Bropoii 3aK0H TEPMOIUHAMHKH. HeobGpaTumbie MPOIIECChI
2.2.9 [TpuHLIEEL AeHCTBAS TEIIOBBIX MATIHH. KITA:
= s QoG _ 1 Ol
/8 - Orarp
2210 |Makcumansroe snagenne KIT/L. Tpkn Kapuo:




T =T T
a1 =Ty =~ = 1
HArp Harp
22.11 |Vpapuenne TenioBoro damanca: Q+Q+Q+..=0
3 JIEKTPOJIMHAMUKA
3.1 JJIEKTPUUYECKOE IIOJIE
3.1.1 DneKTpH3aIHs Tejl U ¢€ IPOABICHUS. dnexrpuueckuii 3apsa. /[Ba Buja 3apsiza. DieMeHTapHBIN SIEKTPHICCKHN 3apsl. 3aKoH
COXpaHEHNs EKTPUIECKOro 3apsiia
312  |BsanmojeiicTue 3apsnos. TodeqHbIE 3apPs/IBL. 3axon Kynona:
B O/IHOPOJTHOM BEIIECTBE C JMDIEKTPHUECKO MPOHUIIAEMOCTBIO &
. AR . ARA
F=k = A
er 4nee, r°
313 DnexTprueckoe moje. Ero JeicTsre Ha SICKTPUHIECKIC 3apsi /bl
3.14 r F
HanpsykeHHOCTh 3JIEKTPHIECKOTO MO E=
qrrpoﬁm.rﬁ
Iloxne ToueuHoro 3apsana: £, =~-5,
1
OJHOPOJIHOE ToJie: E = const .
KapTuHbl THHAI HANPSDKEHHOCTH STHX nonieit
315 [TOTEeHIHAIBHOCTE IEKTPOCTATHYECKOTO TOJIsL.




Paznocth [MOTCHIHAIIOB H HAIIPAXKCHHC!

4, =4(¢,~9,)=—qAo=qU

HOTCHU,HEUIBHEIH SHEPIrys 3apsiia B JICKTPOCTATHYCCKOM ITOJIC!
W=q¢.

A=—AW

[ToreHnman 3neKTpOCTaTHYECKOTO MoIst: ¢ = —.
q

CBs3b HANpANKEHHOCTH I[I0JIA 1 PA3HOCTH NOTEHIHAIOB AT OJHOPOJHOTO 3JMECKTPOCTATHYCCKOIO ITOJI: U=Ed

3.1.6 [TpuHIMD Cynepno3uiMM JIEKTPUHECKHX MOJICH:
1 1 |
E:El + 2 +..., (P:(P! +(P2 o g
3,10 Bl . :
POBOZHUKH B 3JIEKTPOCTATHUECKOM TMOJIE. YCJIOBME PABHOBECHS 3apslOB: BHYTPM HPOBOJHHMKA £ —(), BHYTPH U Ha
MOBEPXHOCTH TIPOBOJHKKaA ¢ = const
3.1.8  [/lusneKTpUKH B 3IEKTPOCTATHUECKOM ToJe. J{naneKkTpryeckas IpOHUIAeMOCTh BEIecTBa €
3.1.9 q
Konzuencarop. DeKTpoeMKocTh Konencaropa: C = U
£g,S ,
DIEKTPOEMKOCTH IIOCKOTro Koujencaropa: C = =&eC,
3.1.10 |IlapannensHOe COEIUHEHUE KOHIEHCATOPOB:

q=q1 +tq2 + ..., U =U,=.., Cnapam.=C1 +Cy+ ...




ITocnenoBaTenbHOE COCTUHEHHE KOHJAEHCATOPOB:

1 1 1

— ] = —_ + -
Uu=u,+ Uat: oo 1 =102 T ienes Cnm_., C1 Cg
3.1:11 i e i
DHeprus 3apsKeHHOro Konaencaropa: W, = 4 = =2
pri=ap paMe="3""2 "2c
3.2 3AKOHBI [TOCTOSHHOI'O TOKA
3.2.1 Aq
Cuna Toka: 1 =— . TlocrosHuki TOK: 1 = const
Ar Ar—0
JLiist nocTostHHOrO Toka q = It
322 | Vcnopus cymecTBOBaHUs 3JEKTPHYCCKOrO TOKA.
Hanpsoxerne U u DJIC E
323 U
3axon Oma g yuactka nenn: [ = R
32.4 |DnexrpHueckoe CONPOTHBIECHHE. 3aBHCHMOCTb CONPOTHBIICHHA OJIHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI H CCHCHHA.
l
V eibHOE CONPOTHBIICHHE BEIECTRA. R= PE
3.2.5 A

Uerounnku Toka. DJIC ucrounnka toka: E =

CTOPOHHHX CHIT
—_—

q

BuyTpeHHee COMpOTUBIEHAE HCTOUHHMKA TOKA




3:2:6

3axon Owma Uil TOJNHOH (3aMKHYTOM) 3JIEKTPHYECKOH .y
E ,_._.-_ R
R+r

nenu: E=1IR + Ir, otkyma /=

32.7

HapaJUIC.}TBHOG COCIHHEHHE TIPOBOIHHKOB!

1 1 1
I:I|+[2+"-5U12U2:..., =_+RT+
apan I 2

[TocnenopaTebHOE COETHHEHHUE NIPOBOAHHUKOB!

U:U] +U2+..., ].] . 12:..., Rnoc"q:R| +R2+ s

3.2.8

PaGora snexrpuyeckoro Toka: A = [Ut.

3axon Jlxoyns - Jlenna: Q = I’Rt.

2

Ha pesuctope R: Q=A=I’Rt =[Ut = %r

St R

AA

MOIHOCTH 3NeKTpUUeckoro Toka: £ = i

Ar—0

U2
TerutoBasi MOIIHOCTH, BBIIE/AeMAas Ha pesucTope: P =R = Y =IU.

AA

CT. CHIL

At

MOIIHOCTS HCTOYHKKA TOKa: 1k = =EI

Ar—0

3.2.10

CBo0OOIHBIE HOCHTENH JIEKTPUYECKUX 3aps/IOB B MPOBOJIHUKAX. MexaHU3MBI TIPOBOIMMOCTH TBEP/IBIX METAIOB, PACTBOPOB
W PacCIlIaBOB JIEKTPONUTOB, ra3oB. [lonynposoaankn. [1oaynpoBoHUKOBBIH IO/




33 MAI'HUTHOE ITOJIE
331 Mexanuueckoe BS&HMO,I[EHCTBHQ MarauToB. Maruutnoe mone. Bexrop marauTHONW wHaykiuu. [IpuHipmn CYIEPIIO3HITHH
MarHUTHBIX I10JICH: B B +B +..
JliHME MHIYKIUH MarHUTHOro mons. KapruHa muHMI HMHIYKIMM MArdUTHOTO MO8 IOJOCOBOTO H IOIKOBOOOpa3HOro
[IOCTOSSHHBIX MAarHUTOB
3,32 Ompir Dperena. MarnuTHOE 1oJe MPOBOJHKKA ¢ TOKOM. KapTuHa THHHIT MHIYKIMH MATHUTHOTO HOJIS JUTMHHOTO psIMOTO
NPOBOJHHMKA U 3aMKHYTOTO KOJIBLEBOTO MIPOBOIHUKA, KATYHIKH C TOKOM
333 Cuna Amnepa, ee HalpaBJieHUE U BETHYMHA:
i . 1
F, = IBl sina rpe @ - Yroa Mexay HallpaBjeHHEM IIPOBOAHUKA U BEKTOPOM J3
L s ” 1 1
3.3.4 Cuna Jlopenna, ee HanpapieHue W Benuuuua: [, = ‘q|UB sma  rae ® - yroa MexJy BeKTopaMH L H B . JIBHKeHHE
3apPSKEHHOMN YaCTHULIBI B OIHOPOTHOM MAarHUTHOM I10J1€
3.4 DJIEKTPOMAT'HUTHASI UHJTY KIS
34.1 IToTok BekTOpa MAarHHTHON MHIYKLUH: ;?- B
a
@ =B,S=BScosa
3.4.2  |SBnenue snekrpoMarautHOM HHAYKIHA. DJIC HEAYKIHK
343 3aKOH 3I€KTPOMarHUTHOH HHAYKIuH Dapasies:

AD i
Ea T = —(I)‘_
Ai Ar—0




3.4.4 |DJIC wHAYKUMH B IPSMOM TPOBOHHAKE B
JUTHHO |, IBIKYIIEMCS CO CKOPOCTBIO U AN

T // \%J /
(U L1 ) B O{HOPOJIHOM MarHHTHOM Toze B: / % /

N
R

1 i L 1
IE,-| = Blvucoso., rae @ - yroa MeKAy BEKTOPOM B u HOpMAJIBIO /7 K IJIOCKOCTH, B KOTOPOH JieaT BeKTOphl [ M U ] eClIH

i LB ubLB,rol|E|=Bl

3.4.5 |IlpaBuno Jlenma

D
WH1yKTHBHOCTD: L= T um © = LI

Al .
Camonmaykis. DJIC caMONHTYKIMH: E,=-L—| =-L]

Ar—0

3.4.7 L

JHEprus MArHUTHOTO TIOJIS KaTyIIKH € TOKOM: W, =

3JIEKTPOMATHUTHBIE KOJIEBAHMS U BOJIHbI

KosebaTenbHOM KOHTYpE:

3.5.1 KonebarebHbII KOHTYD. CoboaHbie
HNIEKTPOMArHUTHBIC koneOanus B HJiealbHOM C I

{q (1) = Gax 51N (o +9,)

(1) =4, = O e cos (o + 0,) = I_..cos(ot +¢y)




2n 1

d®opmyna Tomcona: T =2n+LC , oTKyna © = ——="/—==.
OpMYJI OMCOH T KY L, T \/},?

CBsi3p aMIUTHTY/(BI 3apA/ia KOHJEHCATOpPA ¢ aMILIHTYJION CHIIBI TOKA IpH CBOGOJHBIX DIEKTPOMAarHUTHBIX KOJeOaHHAX B

1

max

w

HIeaabHOM KOJe0aTeIbHOM KOHTYPE: Jrmax

3.5.2 |3akoH coxpaHeHHs JHEPIriH B HACATEHOM KoJ1e0aTeIbHOM KOHTYPE:!
cu I O Al . onet
2 2 2 2
3.5.3 | BolHyX/ICHHbIE JJICKTPOMArHUTHLIC kosiebanus. Pesonanc
3.54 Ilepemerubiit Tok. [Ipon3BoaCcTBO, NEpeIaia u noTpebicHHe EKTPUYECKOH SHEPrAH
3.5.5 | CgoiicTBa 3eKTpOMArHUTHEIX BOJIH. B3auMHas OpUCHTAIHs BEKTOPOB B HIeKTPOMATHUTHOMH BOJIHE B BAKyyMe: ELBLE
35.6 |lllkama snexkTpoMarHUTHBIX BOJH. [TpuMeHeHHE JIEKTPOMArHHTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 I[IpssMoMHEHHOE pacpPOCTPaHEeHHE CBETA B onHOpo/HoiT cpee. TouedHbIH HCTOYHHK. Jlyu cBeta
3.6.2  |3axomsr otpaxenns cpera. ¢ =P
alp
3.6.3 |IlocTpoenne n3o0pakeHHH B MIOCKOM 3epKalle




3.6.4

3aKOHBI IPETOMIICHHS CBETA.
[penomienne ceeTa: 7,Sin @ =n,sinf},
AGCOMIOTHEIA TTOKa3aTellb [PeIOMIICHHS:

C
Page = .
1))
_h Yy
OTHOCHUTENBHEIN TTOKa3aTellb TIPEITOMIICHM A Poiu = ?7_ = 'I'_)_ 4
I 2

Xom nyuei B pU3Me.
COOTHOIIEHHE YacTOT ¥ COOTHOILIEHHE JUTMH BOJH IPU N1E€PEX0e MOHOXPOMATHYECKOIO CBETa Yepe3 rpaHuIly pasjesia ABYyX
ONTHYECKUX Cpel:

Vi =V, ik =mh,

3.6.5 [TosHOE BHYTPEHHEE OTPAYKEHUE.
[IpenenbHBlii  yroil MOJHOTO BHYTPEHHEro h< R,
OTpa’keHHUS:
" n
sinq,, =——=—+
nor'nl ”]
3.6.6 y I
Cobuparomue u paccenBarorue Jia3bl. Tonkas mH3a. ®OKYCHOE pacCTOSHUE U ONTHYCCKas CUIIa TOHKOH JIMH3BI: D= I3
3.6.7 |®opMyna TOHKO# JTHH3BL: d T
1
L.k 1
LN H F
d f F
. AN\
VBenuuenune, qaBaeMoe JIMH300: ~




/1

=

h

H d i

D<0=>F=—<0,
Do

B city4ae pacceHBaroIEeH JIHH3BI:

h|f
H d
3.6.8 Xoj ny4a, MPOUIEALIETro JTHH3Y MO/l TPOU3BOJILHBIM YIJIOM K €€ [IABHOH OTTHYecKol oci. [locTpoeHue H300paKeHIH TOYKH
¥ OTpe3Ka NpAMOii B COOMPAIOIIUX M PACCEHBAIONIMX JIMH3AX H MX CHCTEMAX
3.6.9 |®oroanmapar Kak onTHueckuit npudop. I'na3 kak onTH4ecKas CHCTeMa
.
3.6.10 |UnTtepdepeniusa cpera. KOrepeHTHLIE — UCTOTHHKH. Venopuss  HAOMIOAEHHMS  MAKCHMYMOB W MHHHMYMOB B
unTep(epeHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOUHHKOB:
A
MaKCHMYMBI - A = 21‘??5 S =0, 1, #2403,
A
MHHHEMYMBI - A = (2m+ 1)5 ,m=0,+-1,+/-2,+/-3, ..
3.6.11 |JIudpaxums csera. JAudpaxitnonnas peIneTka. VenoBue HabmoAeHusl MIABHBIX MAaKCHMYMOB IIPH HOPMallbHOM NaJcHHH
MOHOXPOMATHYECKOTO CBETa C JUTHHOH BOJIHbI A Ha pemeTKy ¢ neproaom d:
dsing, =mh m=0,+/-1,+-2,+/-3, ..
3.6.12 | Jlucmepcus cBeTa

KBAHTOBAS ®U3NKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOM IV AJIU3M




4.1.1 I'unote3a M. ITnanka o ksanrax. @opmysna Ilnanka: E =hv
4.1.2 he
®otonsl. Dueprus porona: £ =hv == L.
U » E hv h
MITyJibC (poTOHA: P=— ==
yise & € ¢ &
413 |Dorosddexr. Onpirel A.T'. Cronerosa. 3akons! horosddexra
4.1.4 |YpasHenue DiiHmreiiHa 11 porodddexra:
EdJDTOHa = ABhlxona + Exum maxs
he B _he mv’
rue E otona hv :Ta Ahb'x‘ma - hv'\‘? o K t] EKuHm.ax = —2]:&‘_ = eUmn
4.1.5 Jlapnenue cera. Jlapnenne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MIOBEPXHOCTD W HA TIOJIHOCTBIO MOITIOMAOIIYIO IIOBEPXHOCTD
4.2 OU3UKA ATOMA
4.2.1 Inanerapnas Moesn aroma
422 [Toctynatsl bopa. M3nyuenue u norsoiieHre (OTOHOB [PH EPEX0Jie aToMa ¢ OJHOr0 YPOBHSI SHEPTHU HA JIPYTOM:
he
hv!“” - r a ‘Eﬂ - E?ﬂl
4.2.3 |JluseiiuaTele CIEKTPHL.

CrexTp ypoBHEH YHEPIruy aToMa BOJI0Opoa:




~13,6 9B
E,,=——nz—3—,n=l,2,3,

4.3

®U3UKA ATOMHOI'O SJIPA

43.1

Hyxnouunas Mojielb siapa I'efisen0epra - MiBanenxo. 3apsi aapa. MaccoBoe unciio sipa. M3oTonst

4.3.2

Pain0akTUBHOCTD.

Anpda-pacnax: 7 X —53 Y +3He,
bera-pacnan.

DnexTponnbi P-pacnal ; AX =5, Y+ 2e+¥h
TMosurponusrt P-pacnan; ;X =7, Y + L

"amMma-u3rydeHue

433

[}
3aKoH pajMOAKTHBHOIO pacnana: N (1)= N, B Ty

{3
[TycTh m - Macca palHOaKTHBHOTO BEIICCTRA. Torna m(t)=m,-2 7

434

Sinepubie peakuun. JleneHue U CUHTES sep
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