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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpEIHEro 00Iero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHMH W TpeOOBaHUI K pe3yiIbTaTaM OCBOCHHS OCHOBHOM
oOpasoBatenbHON MporpamMMmel, TipeactaBieHHbXx B PI'OC COO, a Ttakxke ¢ yu€toMm deaepaabHOn
paboueil mporpaMMbl BOCIIMTAHHUSI M KOHIICTIMHU TpernojaBaHus ydyeOHoro npeamera «Duzuka» B
oOpa3zoBaTeNbHBIX  OpraHm3anusx  Poccuwiickoit ~ denepanuu,  peamu3ylOmUX  OCHOBHBIC
o0pa3oBaTesIbHbIE IPOTPAMMBI.

Copneprkanue mporpaMmsl 1o (U3MKE HAIpPaBIeHO Ha (OPMUPOBAHME €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa obOydaromuxcss 10—11 kmaccoB mpu oOydeHnHn Ux (Pu3NKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO moaxoaa. [Iporpamma no ¢pusuke COOTBETCTBYET TPeOOBAHUAM
OI'OC COO x mniIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpEAMETHBIM pPE3yJIbTaTaM
Oo0y4eHHUs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb PEATH3ALMU MEXKIIPEIMETHBIX CBsA3eH (DU3HMKU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LIETU U3Yy4EHUS
¢u3MKKN Ha YpOBHE CpelHEero oOIiero o0pa3oBaHUs, IJIAHUPYEMBIE PE3ylbTaThl OCBOCHHS Kypca
(MBUKH: TUYHOCTHBIE, METAaNPEIMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma o u3suke BKIIOYAET:

IUTAHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (pu3uky Ha 6a30BOM ypOBHE, B TOM UHCJIE IPEIMETHBIE
pe3yabTaThl O rojiaM O0yUeHUs;
cojiepkanue yueoHoro npeamera « Pu3ukay 1o rojgaM 00y4eHusl.

dwu3nka Kak Hayka 0 HamOojee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B KaueCTBE Y4eOHOTO
mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIIAJ B CHUCTEMY 3HAHHI 00 OKpYXarolleM MUpeE.
[IxonmpHBINA Kypc GU3NKH — CHCTEMOOOPA3YIOMIUH )T €CTECTBEHHO-HAYYIHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE TMPOIIECCOB U SIBICHUM, M3y4aeMbIX XHMHEH,
omonorueii, pusudeckoi reorpadueii u acrpoHomueil. Mcrons30BaHne W aKTUBHOE MPUMEHCHHE
bu3nuecKux 3HAHWH OMNpeAeNseT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
JHEPreTHKH, TPAHCIOPTA, OCBOSHHUS KOCMOCA, IOJYYCHHsS HOBBIX MATEPHAJIOB C 3aJIaHHBIMH
cBoiicTBamMu U Apyrux. M3yuenue Gpusuku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa OOy4arommxcs, B (OPMUPOBAHWE YMEHHH NMPHUMEHSTh HAyYHBIH METOJ
MO3HAHUS TPY BHIMOTHEHUHU UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca ¢u3MKu A5 ypOBHS CpeqHETo 00IIero oOpa3oBaHUs MOJOXKEH Pl UACH,
KOTOpPBbIE MO’KHO PacCCMaTpPUBATh KaK MPUHIIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHUECKH 3aBEPLIEHHBIM, OH
COAEP)KUT MaTepuall W3 BCeX pa3feioB (hM3MKH, BKIIOYAET KAaK BOIPOCHI KIACCHYECKOH, Tak H
COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepuasl Kypca (pU3MKH OOBEAMHEH BOKPYT
¢buznueckux teopuil. Begymum B Kypce saBisercs GopMHpOBaHHE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. EE peanuzanus npeanonaraeT HCHOIb30BaHUE T'yMaHUTApHOIO
noTeHIMana (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHA (PH3UKH C pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMHu.

Hoesa npuknaownoti nanpaenennocmu. Kypc Qu3uku npeanonaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes  sronoeusayuu peanu3yercss IOCPEICTBOM  BBEACHUS  JJIEMEHTOB  COACPXKaHMA,
MOCBAIIEHHBIX 3KOJOIMYECKUM IpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C PAa3BUTHEM
TEXHUKA M TEXHOJIOTHH, a Takke OOCYXIEHHs MpoOJeM PalMOHAIBHOTO MPHUPOAONOIH30BAHUS H
HKOJIOTUYECKOI 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHMS
ABISAIOTCS  (u3ndeckue Teopuu ((popMupoBaHHE TMPEACTaBICHUN O CTPYKType MOCTPOCHHS
¢usmueckol TeopuH, poinM (PyHIAMEHTAJIBHBIX 3aKOHOB M TPUHLIMUIIOB B COBPEMEHHBIX
IIPEACTABICHUAX O MPUPOJE, I'PaHULAX NPUMEHUMOCTH TEOPUH, Ui ONMCAHUS E€CTECTBEHHO-
HAaYYHBIX SBJICHUH U MIPOIIECCOB).

CucTreMHO-IeTENBHOCTHBIN MOAXO0/ B Kypce (U3MKH pealn3yeTcsl MpekIe BCEro 3a Cuér
OpraHu3alui HKCIEPUMEHTAIBHOW JesATeNbHOCTH oOydaromuxcs. s 0a3oBoro ypoBHs Kypca
(GU3MKM — 3TO HUCIHOJB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KpPAaTKOBPEMEHHBIX AKCIIEPUMEHTOB H
nabopaTOpHBIX paboT, KOTOPBIE B ITpOrpamMme 1o pu3uKe 00beIMHEHbI B 00NN CIUCOK YUEHHUUECKUX
MpaKTHYECKUX paboT. BrineneHue B yka3aHHOM IepedHe JabopaTOpHbIX paboT, MPOBOIUMBIX IS
KOHTPOJISI M OLICHKH, OCYIIECTBIISAETCS Yy4YaCTHUKAMHU O0pa3oBaTENBHOrO Ipolecca MCXOAs U3
O0COOCHHOCTEH MJIaHUPOBaHUS W OCHalleHUs KabuHeta Qusuku. Ilpu sTomM obecneunBaercs
OBJIaJIeHHE OOYyYaIOIMMHCS YMEHHSIMH TIPOBOJUTh KOCBEHHBIE M3MEPEHHs, HCCIIEIOBAHUSA
3aBHCHUMOCTEN (1)I/I3I/I‘IGCKI/IX BCJIMYHH U MOCTAHOBKY OIILITOB IO IMTPOBEPKE MPCIIIOKECHHBIX THITIOTE3.

Bonbiioe BHUMaHUE yaenseTcsl peIeHUI0 PacuUETHBIX U KayeCTBEHHBIX 3a1ad. [Ipu stom s
pacu€THBIX 3aJa4 MPHOPUTETOM SBISAIOTCA 3aJayd C SBHO 33JaHHOM (PU3MUECKOW MOJEbIo,
MO3BOJIAIOIINE MPUMEHSATH U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jena Kypca, Tak
U UHTETpUpPYS 3HAHMS M3 Pa3HbIX pa3fenoB. Ui KaueCTBEHHBIX 3aJad MPHUOPUTETOM SIBISIOTCA
3a/laHusl Ha OOBSACHEHUE MPOTEKaHUsS (PU3NYECKUX SIBJICHHUH M MPOLECCOB B OKPYXKAIOIIEH JKU3HU,
TpeOyromire BbIOOpa GU3NUECKON MOIEIH Il CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PI'OC COO k MaTepHaIbHO-TEXHHUECKOMY 00eCIeueHUI0
ydueOHOro mpoiiecca 0a30BbIN YpOBEHb Kypca (DU3UKHU HAa YPOBHE CpeaHEro odimiero odpa3oBaHUs
JIOJKEH M3Y4aThCs B YCIOBHSX MPEAMETHOrO KaOMHeTa (PU3UKHU U B YCIOBUSAX HHTETPUPOBAHHOTO
KaOWHETa TMPEIMETOB ECTECTBEHHO-HAY4YHOro Iukia. B kabOuHeTre GU3MKHA JODKHO OBITH
Heo0X0AuMoe J1TabopaTopHOe 000pyI0BaHUE I BBIIOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (u3nke
YUYEHUYECKUX MPAKTUUYECKUX PadOT U JEMOHCTPALIMOHHOE 000pyI0BaHUE.

JeMoHcTpamimonHoe  obopynoBanue (GopmMupyercss B COOTBETCTBHM C  IPHUHIIMIIOM
MUHHMAJIbHON JOCTATOYHOCTH W OOECIICUMBACT IOCTAHOBKY IEPEYUCICHHBIX B TPOTrpaMMe IO
(1)I/I3I/IK€ KIIFOYECBBIX )ICMOHCTpaHI/Iﬁ AJie UCCIICAOBAHUA HN3YyYACMbIX SIBJICHUU U mponeccCos,
OIMITUPUYECKUX U (PYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHH.

JlabopatopHoe 00OpyIOBaHUE AJII YUEHHYECKUX MPAKTUYECKUX padoT popmupyercs B BUAEC
TEMaTHYECKMX KOMIUIEKTOB U 00€CIIeUnBaeTCs B pacuéTe 0JJHOr0 KOMIUIEKTa Ha IBYX 00YUJaIOIUXCS.
TemaTnueckre KOMIUIEKTHI J1a0OpaTOPHOTO OOOpPYIOBAaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJOTOBBIX W IHM(POBBIX MPHUOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX TaOOPATOPHIA.



OCHOBHBIMU HOeJsIMU U3YUCHU A (I)I/ISI/IKI/I B 06IJ_ICM O6pa3OBaHI/II/I SABJIAIOTCA

dhopMHUpOBaHKE MHTEPECA U CTPEMJICHHUS 00YYaIOMNXCsl K HAYYHOMY M3yUYEHHUIO TIPUPOIbI, Pa3BUTHE
WX UHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABIECHUNA O HAy4HOM METOJE IMO3HAHHMS W (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOUIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dhopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pPE3ysIbTaTa M3y4YEHHUS OCHOB CTPOCHHS MaTepuu U
(dyHIIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUe YMEHUN OOBICHSATH SBJICHUS C HCIOJIb30BaHMEM (DU3MUECKHX 3HAHWM M HAYYHBIX
JI0KA3aTeJILCTB;

dbopMUpoOBaHUe MIPEJICTABICHUI O poiu (GPU3UKU IS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
¥ TEXHOJIOTHH.

JlocTibkeHHe 3TUX 1ienieii o0ecnedrnBaeTcs peIeHUEM CIIeIyIONHX 3a/1a4 B IIPOLIECCEe U3YUCHHS
Kypca (pU3MKH Ha YpOBHE CpeIHEro o01ero oopa3oBaHus:

npuoOpeTeHne CHUCTEMBbl 3HAHHK 00 O0mUX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKJIIOYasi MEXaHUKY, MOJICKYSPHYIO (PU3HKY, SJEKTPOIMHAMHKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI
acTpou3ukwy;

(dbopMUpOBaHHE YMEHUHN MPUMEHAITh TEOPETUUCCKUE 3HAHUS IJIS1 OOBSICHEHUST (PU3NICCKUX SIBICHHIA
B IIPUPOJIC W JIJISl IPUHSTHS PAKTUYECKUX PEIICHHUHA B TIOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB PEILICHUS Pa3IMYHBIX 337ay C SIBHO 3a/JlaHHOW (U3MUECKON MOJeNblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/laHue (DU3MYECKOW MOJENH, aJCKBATHOW YCIOBUSM
3aJa4u;

MOHUMaHKe (PU3HMYECKUX OCHOB U IIPUHIIMIIOB JICHCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEy;

OBIIQJICHUE  METOJaMH  CaMOCTOSITEJIFHOTO  IUTAHUPOBAHHUSI ¥ TMPOBEJCHHS  (PU3HUSCKUX
OKCIICPUMCHTOB, aHaJIW3a W HHTCPIIPETAlln I/IHCI)OpMaI_[I/II/I, OonpeaciicHud AJOCTOBCPHOCTU
MOJTyYCHHOTO Pe3yIbTaTa;

CO3/IaHME YCIIOBHM JUISI pPa3BUTUS yYMEHUH IPOEKTHO-HMCCIENIOBATEIBCKOM, TBOPYECKOU
JESITETLHOCTH.

Ha wusydyenme ¢usuku (6a30BbIi ypOBEHBb) Ha YpPOBHE CpPEIHETO OOIIEro o0pa3oBaHUs
orBoautcsa 136 yacoB: B 10 kiacce-68 uacos(2 pasza B Heaeno), B 11 kmacce- 68 vacos (2 pasa B
HEJIEI0).

[Ipenyaraemplii B porpamme 1o (U3UKe MepeyeHb JabopaTOPHBIX W MPAKTUYECKUX padoT

ABIISICTCSI PEKOMEH/I0BaHHBIM, YUUTENb JAeJaeT BEIOOP MPOBECHHS JTa00PATOPHBIX padOT U OIBITOB C
y4€TOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00yJaroIUXCs.

COJAEP)KAHUE OBYYEHUA



10 KJIACC

Pasnen 1. @usnka u MeTOAbl HAYYHOI'O NIO3HAHUS

®uszuka — Hayka o mnpupoge. Hayunele MeTOnbl NO3HaHUA OKpyXkaroumero mupa. Pois
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢u3nyuecKux sBICHUH U mpoueccoB. Hayunsle rumorespl. dusznueckue
3aKOHBI ¥ TeOpUH. | paHHIIbI MPUMEHUMOCTH (pU3HUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Porp m Mmecto ¢u3uku B (GOpMHpPOBAHMM COBPEMEHHOW HAy4HOH KapTUHBI MHpa, B
MIPAKTUYECKON AESITETbHOCTH JIFO/ICH.

Jlemoncmpayuu

Amnanorossle U IU(PPOBBIE H3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Pazgen 2. Mexanuka
Tema 1. Kunemamurxa

Mexannueckoe nBrxeHne. OTHOCHTENBHOCTh MEXAaHUYECKOTO ABMKeHUsA. CHucreMa OTcuéTa.
Tpaexropus.

Ilepemerienue, CKOpPOCTb (CpeIHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaJbHOW TOYKH, MX MPOEKIHMH Ha OCU CHUCTeMbl KoopauHaT. ClokKeHHe NepeMelleHUul U

CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEWHOE [BMXKEHHE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEpEMEIICHHs MaTePUAIbHOM TOUKH OT BPEMEHHU.

CBobOoHOE majeHne. Y CKOpeHne CBOOOIHOTO TIaCHHS.
KpuBonuneiinoe nBuxeHue. JBUKeHUE MaTepUaIbHON TOUKH IO OKPYXKHOCTH C ITOCTOSIHHOM
0 MOYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIWHEWHAass CKOpocTh. [leproa m vacrtota oOpamieHusl.

LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoMCTBa U IIPAKTUYECKOE NPUMEHEHHE: CIIMIOMETp, IBUKEHHE CHApsIOB,
LIEITHBIE U PEMEHHBIE NIEPEIayH.

Jlemoncmpayuu

MOI[CJII) CHCTCMBI OTC‘-IéTa, HIITIOCTpalrd KUHEMATHYCCKUX XAPAKTCPUCTUK ABHUIKCHU.



IIpeoOpa3oBaHue NBUKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3ayXe U B Pa3peKEHHOM MNPOCTPAHCTBE.

Habnoienne ABm>keHus Tena, OpOIIEHHOTr0 MO/ YIII0M K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

Hanpasnenue ckopocTH MpH JIBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopHie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPENEICHUS] MTHOBEHHONH CKOPOCTH.

HccnenoBanne COOTHOUIEHMSI MEXKIY IyTSIMH, NPONAECHHBIMH TEJIOM 3a IOCJIENI0BATEIIbHBIC
paBHBIE POMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBH)KEHUU C Ha4aJIbHOM CKOPOCTHIO, paBHOI
HYJIIO.

N3yueHune nBuKeHUs apUKa B BI3KOU KUJIKOCTH.

W3yuenue nBuxeHus teia, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocurensHOoCcTH ['amwites. IlepBeii 3akoH HeroToHa. MHepumanbHbIE CUCTEMBI
oTcuéra.

Macca Tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1151 MaTepruaibHOU
Touku. Tpernii 3akoH Hpl0TOHA J1s1 MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tsxecTu. IlepBast kocMuueckast CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoybxeHus, kaueHnus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHMsI CKOJBXEHHUS U cuia TpeHus nokod. Koapouuuent tpenus. Cuiia CONPOTUBICHUS NPU
JBUKEHUU TeJa B )KMIKOCTH UJIU Ta3e.

HOCTynaTeHBHOC H BpallaTCJIbHOC IBUKCHUC a0COJIFOTHO TBépI[OFO TCIa.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcinoBus paBHOBECUS TBEPAOIO
Tena.

TexHuueckue yCTpOﬁCTBa U HOpPaKTUYCCKOC IIPUMCHCHHUC: TOAMIMIIHUKH, JABUIKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu
SIBrieHne nHepuuH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.



Bropoii 3akoH HeroTOHA.

H3mepenue cu.

CroxxeHue Cuil.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT JIe(hOpMaItim.

Hesecomocts. Bec Tena rnpu yCKOPEHHOM NOIBEME U MTAJCHHH.
CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHHUS.
YcnoBus paBHOBECHs TBEPAOIO Tena. Buasl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol
Nzyuenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YITPYTOCTH, BOSHUKAIOIINX B IIPYKUHE M PE3HHOBOM 00pasIie,
oT uX aedopmarum.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.
Tema 3. 3aKoHbBl COXpaAHEHUA 8 MEXAHUKE

Nmnynbe MaTepualibHOM TOYKHM (TeNa), CUCTEMBbl MAaT€pUANbHBIX TO4eK. MMMyibC cuibl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHUs UMITyJibca. PeakTHBHOE ABUKEHUE.

PabGora cunbl. MOIIHOCTD CHJIBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 HM3MEHEHUH KHUHETHYECKOMH
SHEPTUH.

[lorenunanbHas 3Heprud. IloreHuumanbHas sHeprus ynpyro Ae(OpMUPOBAHHOHN IPY>KUHBL.
[TorennmanbHast SHEPrys Tesla BOJU3U MOBEPXHOCTH 3EMJIH.

HOTCHHI/IaHBHHe N HCIIOTCHHOUAJIBHBIC CHIJIBI. CBs13b pa6OTBI HCIIOTCHOUAJIBHBIX CHI C
U3MEHEHHEM MEXaHUYECKO OHCPIruu CUCTCMBI TCIIL. 3aKkoH COXpPaHCHUA MEXaHUYECKOMH SHCPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpPOMCTBA U INPAKTUYECKOE IIPUMEHEHME: BOAOMET, KOIEpP, IPYKUHHBII
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIKEHUE.

Hepexon MOTEHIIHAIBLHOMN OHCPIrUur B KUHCTUYCCKYIO U O6paTHO.



Yuenuueckuiui sxcnepumenm, nabopamophvie pabomul
N3yuenne abcoIt0THO HEYNIPYIOro yapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M padOTHI CHIIBI ¢ U3BMEHEHHUEM MEXaHMUYECKOW YHEPTUU Tejia Ha MpuMepe
pacTsKEHUS PE3MHOBOIO KIyTa.

Paznen 3. MogiekyJisspHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYIAPHO-KUHEMUYECKOIL INeopul

OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUU U HX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe asmxkenue. Juddys3us. Xapakrep ABMKEHHS U B3aMMOJCHCTBHS YacTHIl BEILECTBA.
Mogenu cTpoeHus ra3oB, KHIKOCTEH U TBEPIBIX TEJI U OOBICHEHHE CBOWCTB BELIECTBA HA OCHOBE
3THX MoJeneil. Macca u pazMepsl Moiiekyil. Konnuectso Bemectsa. [loctosinaast ABoraapo.

Tennosoe paBHOBecue. Temieparypa u e€ usMepenue. lllkana remneparyp Llenascus.

Mopnens wuneansHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHUUECKONH TEOPHUH
UJeaIbHOTO ra3a. AOCONIOTHASI TEMIIEpaTypa Kak Mepa CpeHEed KMHETUYECKOW SHEPTrUU TEIIOBOTO
IBYKeHMs yacTull rasa. [llkana remnepatyp KenbBuHa. ['a30Bble 3ak0HBI. YpaBHeHHE MeHneneeBa—
Knaneitpona. 3akon Jlanbrona. M3omporiecchl B HI€aqbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduyeckoe npeacraBieHne H30MPOLIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME JTUCKPETHOE CTPOCHUE BeHiecTBa, (oTorpaduu  MOJIEKYI
OpraHUYECKUX COCTUHEHUI.

OmnbITel 10 TG Y3UN KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHS.

Mogens onbita llTepHa.

OHBITI:I, JOKA3bIBAKOIIINEC CYHIGCTBOBaHI/IG Me)KMOJ'IeKYJ'ISIpHOFO B3aI/IMO)1€I\/JICTBI/I$I.
Mopenb, WUTIOCTPUPYIOIIAs MPUPOTY IaBJICHHSI Ta3a Ha CTEHKH COCY/Ia.

OnBITHI, WUTIOCTPUPYIOLTUE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3/yXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MepeHH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

Hccnenopanue 3aBUCHUMOCTH MCXKAY MapaMeTpaMu COCTOAHUA pa3pCiKCHHOTO rasa.



Tema 2. Ocnoebl mepmoounamuxu

TepmoanHamuueckass cucTeMa. BHYTpeHHsISI SHEprus TEpMOJMHAMUYECKOW CHCTEMBI U
criocoObl €€ m3MeHeHus. KonmdyecTBo TemnmoTel u paboTa. BHyTpeHHsisE dHEprusi 0JHOATOMHOIO
UJealbHOTO Ta3a. Buabl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIUS, M3IydeHHE. YenbHas

TGHHOéMROCTBBGHK%TB&LKOHHHBCTBOTEHHOTBIHPHTBHHOHepeHaq&

[Nonsitue 06 agmabaTHOM mporecce. [lepBrIii 3akoH TepMoauHAMUKHU. [IpuMeHeHue IepBoOro
3aKOHA TEPMOJMHAMMKH K H3ompoieccaM. ['padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTh TIPOIIECCOB B MPUPO/IE.
TernoBbie mMammHbl. [IpUHIUIBI TEHCTBHUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHust SHEPTUH B
TeIuIoBbIX MamMHax. KoagdunuenTt nonesnoro aeicTsus teroBoid MamuHbl. Luxin KapHo u ero

KOA((ULIMEHT MOJE3HOr0 IEHCTBUS. DKOJIOTHYECKHUE TPOOIIEMbI TEIII0IHEPTETHKY.

TexHu4eckue ycTpoiMCTBa U MPAKTUYECKOE IPUMEHEHHUE: JBUraTeIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

H3menenne BHyTpeHHEH SHEPTUU TeJla MPU COBEPIIEHUH PaOOTHI: BBIIET MPOOKH U3 OyTHUIKH
Mo JIEHCTBUEM CHXKATOTO BO3[yXa, HarpeBaHue dQupa B IJATYHHOW TpyOke NyTEM TpEeHUS
(BuaEOIEMOHCTpAITHS ).

N3meHneHne BHyTpeHHEHN 3Hepruu (TemMmepaTypsl) Tea Ipy TeIionepeaye.

OmnbIT 110 aAMabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHOM TEMITOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooGpa3zoBanne u koHaeHcanus. Vcrnapenue u kureHne. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQXHOCTh BoO3ayXa. HachblmeHHbI map. YnenbHas TeIioTa napooOpa3oBaHUs. 3aBUCHUMOCTD
TEMIIEpaTypbl KAIIEHUSI OT AaBJICHUS.

Teépnoe Tteno. Kpucrammueckue u amop@Hbie Teiaa. AHU30TPONHUS CBONCTB KPUCTAJIIOB.
Kunkue kpucrtamisl. CoBpeMeHHble MaTepualbl. [lnapnenre u kpucramunzauus. Y aeiabHas TerioTa
riasnenus. Cyoaumanusi.

VYpaBHeHuUE TEIJIOBOro OaiaHca.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TMCHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJYyYEHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMAaTEepUaoB, U

HaAHOTCXHOJIOTHUH.

Jlemoncmpayuu



CBoiicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npu moHM>XEHHOM JaBJICHUH.

Crioco0Ob1 M3MEPEHUS BIAXKHOCTH.

Habuntoienre HarpeBaHus U IJIABJIEHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMOHCTpaIusi KpUCTAJIOB.

Yuenuueckuu sxcnepumenm, 1abopamopHie pabomul

HSMCpeHI/Ie OTHOCHUTEIbHOMN BIaXKHOCTH BO3ayXa.

Paznea 4. DiexkrpoauHamMuka
Tema 1. dnekmpocmamuka

OneKTpu3anus Tell. DIeKTpUIeCKui 3apsaa. JBa Buaa ayekTpudeckux 3apanoB. [IpoBogHuky,
JOUDJIEKTPUKHU U TTOTYIPOBOJIHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsaa.

Bsaumopericteue 3apsanoB. 3akoH Kynona. TodeuHslil 27€KTpUUECKUN 3apsil. DJIEKTPUUECKOE
nosie. Hanpsox€HHOCTh aniekTpudeckoro mnosid. [IpuHOMI Cynepno3uiuu 3JI€KTPUYECKUX TMOJeH.

JIuaun HaHpH)KéHHOCTI/I QJICKTPHUYCCKOT'O T10JIA.

Pab6oTta cun QJICKTPOCTATHUYCCKOI'O I10JIA. HOTGHI_II/IaJ'I. Pa3zHocTh INOTCHINAJIOB. HpOBOI[HI/IKI/I n
AUSJICKTPHUKHU B JICKTPOCTATUYCCKOM II0JIC. ,Z[HC)JICKTPH‘ICCK&SI IMPOHULACMOCTD.

OnekTpoéMkocTb. KonaeHcaTtop. ONeKTpOEMKOCTh IIOCKOrO KOHJEHCAaTopa. JHEprus
3apsKEHHOT0 KOHEHCATOPA.

TexHuueckne yCTpPOWCTBA M TNPAKTUYECKOE INPHUMEHEHHUE: JJIEKTPOCKOIN, JIIEKTPOMETP,
AJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHHE HJIEKTPONPUOOPOB, KOHIEHCATOp, KOMUPOBAIbHBIN
armapar, CTpyWUHBINA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUIL ACUCTBUS IIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.

DNEKTpUUYECKOE TI0JIE 3apsyKEHHBIX TEII.

[IpoBOHMKH B IEKTPOCTATUUECKOM IIOJIE.

SHCKTpOCTaTI/I‘ICCKaH 3aluTa.

JIMDIeKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
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3aBUCHMOCTD BHGKTPOéMKOCTI/I IIJIOCKOT'O KOHACHCATOPA OT IUIOMIAAW IIJIACTUH, PACCTOAHUA
MCXKIY HUMHU U [[HBJIGKTpI/I‘{eCKOﬁ IMPOHUITACMOCTH.

DHeprus 3apsyKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuui sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtit Inexkmpuueckuii mok. Toxu ¢ paznuunsix cpedax

DJIEKTPUUYECKUHM TOK. Y CIIOBHSI CYIIECTBOBAHUSA dJIEKTpUYecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 17151 yqacTKa LIETIH.

DJIEKTPUYECKOE COIMPOTHUBIICHHE. YIETbHOE CONpPOTUBIEHUE BemiecTBa. llocnenoBaTenbHoe,
napaieIbHOE, CMEIIIAHHOE COCIMHEHHE MPOBOTHUKOB.

PaGora anektpudeckoro Toka. 3akoH Jlxoymsi—JIeHia. MOIIHOCTH 3JEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAsl CHWJIa U BHYTPEHHEE CONPOTHBIIEHWE HMCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOH (3aMKHYTOM) 2JIEKTpHUecKoi 1enu. KopoTkoe 3aMbIkaHHeE.

SJ'IGKTpOHHaH IMPOBOAUMOCTD TBép)II)IX METaJIOB. 3aBUCUMOCTD COIIPOTUBJICHHA MCETAJIJIOB OT
TEMIICPATYPHI. CBCpXHpOBOI{I/IMOCTb.

OnexTpudeckuil TOK B Bakyyme. CBOICTBA 371€KTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTb  IOJIYIIPOBOJHUKOB.
CgoiicTBa p—n-nepexona. IloaynpoBogHKOBbIE TPHUOOPHI.

DJEKTPUYECKUI TOK B pacTBOpax M paciulaBax »3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JIUCCOoLMaus. DINEKTPOIU3.

DJIEKTpUYECKUN TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN pa3psia. MosHus.
[Tna3ma.

TexHnueckrue yCTpOMCTBA M IMPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHHMKH TOKA, HJIEKTPOHArpeBATEIbHBIC MPUOOPHI, DJIEKTPOOCBETUTEIHHBIC PUOOPHI, TEPMOMETP

COIIPpOTUBJICHUS, BaKYYMHLIﬁ AUnOoa, TCPpMUCTOPBI U (bOTOpC?»PICTOpLI, HOJ'IyrIpOBOI[HI/IKOBHﬁ AnOon,
raJbBaHHUKa.

Jlemoncmpayuu
N3mepenue cuiibl TOKa U HAPSHKSHUS.

3aBUCHMOCTD CONIPOTUBJICHHUA HNWIMHAPUYCCKHUX TPOBOAHHUKOB OT [JJHWHBI, IUIOIAAA
IMOINIEPECUYHOT0 CCUYCHUA U MaTCpHraia.

CMmemanHoe COCAMHCHHUEC IMPOBOJHUKOB.
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HpHMOe HU3MCPCHUC BHGKTPOI[BI/I)KYH_IGI\/'I CHIJIBI. KOpOTKOG 3aMbIKaHUC TaJIbBAHHUYCCKOI'O
OJICMCHTA U OICHKA BHYTPCHHECTO CONIPOTUBJICHU.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB JEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSAS IPOBOUMOCTD TUOJIA.

Vuenuueckui sxcnepumenm, rabopamopmule pabomal

N3yueHne cMemaHHOTO COCAMHEHUS PE3UCTOPOB.

N3mepenune 37eKTpoIBHKYILEH CHITBl HICTOYHUKA TOKA M €T0 BHYTPEHHETO CONPOTHUBIICHHUSI.

Hab6nronenue snexrpomnusa.

MexnpeamMeTHble CBA3U

W3yuenne kypca ¢usuku OazoBoro ypoBHs B 10 Kilacce OCyIIECTBIAETCS C Y4ETOM
COJZIepKATEITHHBIX MEKIPEAMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduun u
TEXHOJIOTHH.

Medsicnpeomemmvie noHsamus, CBI3aHHBIE C U3YYCHHEM METOA0B HAyYHOTO NO3HAHMS: SIBIICHHE,
HAy4YHBIA (akT, runore3a, (uU3NYeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE, SKCIIEPHMEHT,
MOJICTUPOBaHNE, MOJIENb, H3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBI ypaBHEHHH, TMHEHHAs QyHKIM, napadoia, runepoona, ux
rpaduKd M CBOMCTBA, TPUTOHOMETpUYECKHE (GYHKIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTCHC,
OCHOBHOE TPHUTOHOMETPHUECKOE TOKAECTBO, BEKTOPHI M MX MPOEKIMU HAa OCH KOOPAHMHAT, CIIOKECHHUE
BEKTOPOB.

bBuonoeus: Mexannueckoe IBUKEHUE B KHUBOH mpupoae, Aud@ysus, ocMoc, TEII00OMeH
’KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAayH, TEIUIOBOC PABHOBECHE), DJIEKTPUUYECKUE SBICHUS B
YKUBOU MPUPOJIE.

Xumus: TUCKpPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAst Macca, TeIUIOBbIE CBOWCTBA TBEP/BIX TEJ, )KUAKOCTEH M ra3oB, 3JEKTPUYECKUE CBOWCTBA
METAJUIOB, SJEKTPOIUTUYECKAs TUCCOIMAIINS, FaJIbBAHUKA.

I'eoepaghus: B1a)XHOCTh BO3IyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: ipeoOpa3oBaHue JIBU)KEHHH C HCIIOJIB30BAHUEM MEXAHHW3MOB, YYET TPEHUS B
TEXHUKE, TOAIIUITHUKH, UCTIOJIb30BAaHIE 3aKOHA COXPAaHEHHS UMITYJIbCA B TEXHHKE (paKeTa, BOJOMET
U Jpyrue), JABUTATENIb BHYTPEHHETO CrOpaHus, TapoBas TypOHWHa, OBITOBOM XOJIOIWIBHUK,
KOHJIMITUOHED, TEXHOJIOTHH TTOTYUYEHHs] COBPEMEHHBIX MaTePHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U

HaHOTEXHOJIOTHH, AJIEKTPOCTATHYECKas 3aIlNTa, 3a3€MJICHHUE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, FJIEKTPOHATpEBaTEIbHbIE MTPUOOPHI, DIEKTPOOCBETUTENbHBIE IPUOOPHI, ralbBaHHKA.
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11 KJIACC

Pazpnen 4. DiekTpoauHaAMUKA

Tema 3. Maznummnoe none. IneKmpoOMacHUMHAA UHOYKUUA

[locTrosiHHBIE MarHuTHL. B3anMozaeiicTBiEe MOCTOSIHHBIX MarHuToB. MarHuTtHoe mnoiie. Bekrop
MarHuTHOM MHAYKIuU. [IpuHIMn cynepno3nuny MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM MHIYKIUY.
KapTtuna nuHui MarHUTHOW MHAYKIMHY N0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJ€ NPOBOJHMKA C TOKOM. KapThHa nMHMI HMHIYKIMHM MarHMTHOTO IOJIS
JUIMHHOTO MPsIMOTO IIPOBOJHUKA U 3aMKHYTOT'O KOJIBIEBOTO MIPOBOJAHUKA, KATYIIKH C TOKOM. OnbIT
Opcrena. BzanmopeiicTBue MPOBOAHUKOB C TOKOM.

Cuna Ammepa, €€ MOyINb U HalpaBleHUE.

Cwuuia Jlopeniia, e€ MOIyib M HampaBiieHue. J[BukeHre 3apsyKEHHON YaCTHIbI B OJJHOPOJIHOM
MarHuTHOM noJje. Padora cubl JlopeHna.

SlBieHne  MEeKTpOMarHUTHOW  HMHAYKOMU. [IOTOK BEKTOpa MAarHUTHOM  WMHIYKLIMH.
DIIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHIYKIMU Papajes.

BuxpeBoe »snekrpuyeckoe moje. OJEKTPOABMKYINAS CHJa WHIYKIUA B TMPOBOIHHUKE,
JBHKYILEMCS ITOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[TpaBuio Jlena.

NHayKkTHBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBIIKYIIAs CHJIa CAMOUHTYKITUH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

Texuudeckue yCTpOﬁCTBa U TOPAKTHYCCKOC IMPUMCHCHUC! IHOCTOSHHBIC MAarHuThlI,
QJICKTPOMAIrHUThI, SJICKTPOABHUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIl, MHAYKIIUOHHAA IICYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.
JIvHMH WHAYKIIMA MAarHUTHOTO TIOJIS.

B3anMozeiictBre 1ByX NIPOBOJHUKOB C TOKOM.
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Cuna Amnepa.

HevictBue cuiibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.
SIBieHMe AIMEKTPOMArHUTHON UHYKIIUH.
[IpaBuno Jlenna.

3aBHCHMOCTD 3JI€KTpOIIBH)Ky1H€fI CWJIbl MHAYKIUHU OT CKOPOCTHU HM3MCHCHHA MArHuTHOI'O
IIOTOKa.

SIBrieHne cCaMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

I/ISYLIGHI/IC MAarHmuTHOT O I10JIA KaTYHIKI/I C TOKOM.

HccenenoBanue neiCTBUSA TOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABiIeHUs 3JIEKTPOMAarHUTHOM UHIYKLIHH.

Pazgea 5. Kosedanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoMazHumHble KojieoOanus

KonebarenpHas cuctema. CBOOOHBIC MEXaHUYECKHE KoJieOaHus. [ apMoHMUecKre Koie0aHus.
[lepuon, yactoTa, aMmruinTya u ¢aza konedanuid. [IpyxuHHBIN MasTHUK. MaTeMaTHUeCKU MasiTHUK.
VYpaBHeHUe rapMOHHUYECKUX KoJieOanuid. [IpeBpaiiienre sHEpTUr MPY TAPMOHUYECKHUX KOJICOaHUIX.

Konebarenpupiii  KOHTYp. CBOOOIHBIE JJIEKTPOMAarHMUTHBIE KOJEOAHUS B  HACAITHHOM
Kose0aTeIbHOM KOHTYpPE. AHAIOTHS MKy MEXaHMUECKUMHU U DJIEKTPOMAarHUTHBIMU KOJICOaHUSMHU.

®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B UI€AJIBHOM K0JIEOATEIbHOM KOHTYDE.

[IpencraBinenue o 3aryxaronmx KoyieOaHusX. BBIHYXIEHHBIE MEXaHHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUsI.

ITepemennbiii Tok. CUHyCOMAQNBbHBIM TMEPEMEHHBIH TOK. MONIHOCTh MEPEMEHHOrO0 TOKA.
AMIUTUTYIHOE U JEHUCTBYIOIIEE 3HAUCHHUE CUITBI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBojacTBo, mnepenaya M MOTPEOIEHUE HIEKTPHUECKOM DHEPrumu.
DKOJIOTHYECKHEe PHUCKM TpU TPOU3BOACTBE dJeKTpodHepruu. KynbTypa ucnonb30BaHus

3JIEKTPO3HEPTUHU B MOBCEHEBHOM KU3HH.

TexHuueckue yCTpOﬁCTBa " MPAKTUYCCKOC MPUMCHCHUC! BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK, T'CHCPATOP
MNEPEMEHHOTO TOKA, JIMHUHA JJICKTpOoHepeaay.

Jlemoncmpayuu
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HccnenoBanue mapaMeTpoB KoNIeOATENbHOW CHCTEMBI (MPYKUHHBIA WM MaTeMaTHUECKHUN
MasITHHK).

HabGmonenue 3atyxaroniux KoueOaHui.
HccnenoBanue cBOWMCTB BEIHYX ICHHBIX KOJICOAHUN.
HaGmonenue pe3onanca.

CBoOOIHBIC PJICKTPOMArHUTHBIE KOJICOAHHMS.

OcmworpaMmbsl — (3aBUCHMOCTH ~ CHJIBI  TOKa M HampsDKeHWsT OT  BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu IMmocIea0BaTCIbHOM COCOAUMHCHUN PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH H
KOHACHCaTOopa.

Monenb TMHUY 3IIEKTpOIIepe1ayun.
Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

HccnenoBanue 3aBUCUMOCTH NepUoOJa MaJIbIX KOJeOaHW Trpy3a Ha HUTH OT JUIMHBI HUTU H
Macchl rpysa.

HccnenoBanue nepeMEHHOro TOKa B LIENH U3 MOCIEI0BATEIBHO COEMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 80JIHbL

MexaHn4yeckre BOJIHBI, YCJIOBHS pacrpoctpaneHus. [lepuoa. CkopocTh pacnpoCTpaHEHHS U
uHa BOJTHEL [lomepednsle U MpoaoibHbIC BOMHBL MHTEphepeHIrs u Tudpakius MEXaHHISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHuTHBIC BOJHBL. YCIOBUS W3JIYYCHHS SJECKTPOMArHUTHBIX BOJH. BzammHas
opueHTanusi BeKTopoB E, B, V B anexrpoMarautHoi BonHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHUeE, pesioMJIeHHUE, MOJISIpU3aITHs, nudpakiys, uHTEepEepEHIIUS. CxkopocTb
3JEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpoOMarHUTHBIX BOJH. [IprMeHeHNe AIeKTPOMAarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIMIIBI pagroCBsI3u U TeneBuAcHus. Pagunonokarus.

DIIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIICH CPEIbI.

TexHudeckne yCTpOWCTBA W TIPAKTHYECKOE TMPHUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAUIIMHE, pagap, paIuonpuUEMHUK, TEIEBU30pP, AaHTEHHA,

tenepon, CBU-neus.

Jlemoncmpayuu
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OO0pa3oBaHue U pacpOCTPaHEHNE OTIEPEUHBIX U MPO/IOJIBHBIX BOJIH.

Konebmromeecs Teino kak HICTOYHUK 3BYKa.

Habmonienne otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenne naTepdepeHnnu u qudpakimin MEXaHHIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmtoieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAOW U 9aCTOTON KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH: OTPa)KEHUE, IIPEJIOMIICHUE, TOISpU3aLus,
nudpaxus, MHTepQepeHLs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonHEeTHOE pacIpOCTPAHEHUE CBETA B OAHOPOIHOM cpeae. JIyu
cBeTa. ToueuHblli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHni B TIJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI TIPEIOMJICHUSI CBeTa. AOCOMIOTHBIN MOKa3aTelb MPETOMIICHHUS.
[lonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yrol MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro certa. Lger.

Cobuparoiue U paccenBaronie JUH3bl. ToHKas JuH3a. DOKYCHOE PacCTOSHUE U ONTHYECKast
cuia ToHKOM uH3bL. [locTpoeHue n3o00pakeHnii B COOMparoIIKX U paccenBaromux JuH3ax. Gopmyia
TOHKOM JIMH3BI. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

Bonnoras ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHHUKHU. Y CJIIOBUSI HAOIOICHUS
MaKCUMyMOB U MUHHMYMOB B MHTEP(QEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX

HCTOYHUKOB.

Hudpaxuus cseta. JudpaxiumonHas pemeéTka. YcioBue HaOMIOAEHHs IIIaBHBIX MAaKCUMYMOB
IIPY NaIeHU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

[Tonsipusarus cBera.

TexHu4eckne YCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHWE: OYKM, JIyma, ¢oToanmapar,
MPOSKIIMOHHBINA ammapar, MHUKPOCKOI, TEJICCKOI, BOJIOKOHHAS ONTHKA, MU(paKIHOHHAS penéTkKa,
MTOJISIPOUT.

Jlemoncmpayuu

I[psimoniHEEitHOE pacpoCTpaHeHHE, OTPaKEHHE U IIpesIoMIIeHHE cBeTa. ONTHYECKHe MPUOOPEI.

Ilonnoe BHyTpeHHee oTpaxkeHue. Moaens CBETOBOA.
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HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.
Monenu MUKpOCKOIA, TEJIECKOTa.

Hab6mronenue natepdepeHimu ceera.

HabGmonenne nudpakmnmu cBera.

Hab6nronenue qucnepcuu certa.

Ilony4yenue crekrpa ¢ IOMOIIBIO IPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOMIbIO TU(PPAKIIMOHHON PEIIETKH.
HabGmonenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
N3mepenue nokaszatesis MpeaoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Hab6mronenue qucnepcun ceTa.

Pa3znen 6. OcCHOBBI crieMAIbHON TEOPUH OTHOCUTEILHOCTH

I'panuipl NpUMEHMMOCTH KiaccHMueckod MexaHuku. llocTymarsl crneuuanbHOH Teopuu
OTHOCUTEIFHOCTH: MHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCHUTEBPHOCTD OJJHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHHU M COKPAIIICHHUE JTMHBI.

SHGPFI/IH " UMITYJIbC pCHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs3b MACCHI C SHEPTrUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIbI. DHEPrUs MOKOSI.

Pasznen 7. KBpantoBas pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnaHka cBs3M 3HEPruM (POTOHA C €r0 YACTOTOW. DHEPrHsi U UMIYIIBC
¢dotoHa.

Otkpeitue u uccienosanue porodddexra. Onpiter A. I'. Ctonerosa. 3akonsl poTorddexra.
VYpasuenue DitHmreitHa s Goroaddekxra. «KpacHas rparumay hotodddexra.
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Hasnenue cBera. Onbitel I1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MpPaKTHYECKOE NPHUMEHEHHe: (OTOINEMEHT, (POTOAATUHK,
COJIHEYHast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(eKT Ha YCTaHOBKE ¢ IUHKOBOU MIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(PdekTa.

Cseroauos.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mogneinb aroma Tomcona. OnbiTsl Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas moeins
atoma. [loctynater bopa. Uznydyenue u normomenne GOTOHOB MPH MEPEX0JIe aTOMA C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Bunsl ciekTpoB. CEKTp ypoOBHEN SHEPIUHM aTOMa BOJOPO/A.

Bonnossie cBoiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynsipHO-BOTHOBOM 1yanu3M.

CroHTa"HHOE U BBIHYXXJICHHOC U3JIYUCHUC.

TexHuueckue ycTpoicTBa M NPAKTHYECKOE TPUMEHEHHWE: CIICKTPAIbHBIA  aHAJN3
(ciexkTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OnpeneneHue ATUHBI BOJIHBI J1a3epa.

HaOntoneHune nuHeHuaThIX CHEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habutoienne nuHeiyaToro cuekrpa.

Tema 3. Amomnoe aopo

DKCIEePUMEHTHI, JT0Ka3bIBAIOIIUE CIOXKHOCTh CTPOeHHs sAnpa. OTKphITHE PaIHMOAKTUBHOCTH.
OmnbiTel Pezepdopa o onpeneneHno cocTaBa paJuoakTUBHOIO u3nydeHus. CBoiicTsa anbda-, Oeta-

, FaMMa-nu3J1yuCHUAA. Bausuue pPaaArOaKTUBHOCTH HA JKUBBIC OPTraHU3MBbI.

OtkpeiTue npotoHa U HeWTpoHa. HyknmonHas mopnens siapa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uncio sapa. M3oTomnsl.
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Anbda-pacnaa. DJIEKTPOHHBIA W TMO3UTPOHHBIM OeTa-pacmaa. ['amma-uznyuyeHue. 3aKoH
PaaAMoOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledexT Mmaccol sapa.
Snepusle peakuuu. JleneHue U CUHTES SIED.

Snepuslif peaktop. TepmosinepHslit cunTe3. [Ipo6iieMbl U EPCIEKTUBBI SEPHON IHEPTETUKU.
DKOJIOTHYECKHE aCIIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.
MeTob! HaOMIOICHHUS U PETHCTPALIMH 3JIEMEHTAPHBIX YaCcTHUII.
®dynnaMeHTanpHbIe B3auMoeicTus. EnquncTBO (hrznyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoiicTBa M MNpaKTHUECKOE TNPUMEHEHHUe: J03UMeTp, Kamepa Buibcona,
SJIepHBIN peaKkTop, aToMHast ObomoOa.

Jlemoncmpayuu
CuéTynK HOHU3HUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU
Oransl pa3BuTus acTpoHoMuu. [lpukinagHoe u MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMHUHU.
Bun 3Bé3nnoro neba. Co3Besnus, ipkue 3BE3/1bI, INIAHETHI, KX BUJIUMOE JBUKCHUE.

CoHeuHas cucrema.

Connue. Conneunas akTuBHOCTb. Mictounuk sHeprun ComnHua v 3B€34. 3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTUKHU. JluarpamMma «CHEKTpajbHbIA KJIAaCC — CBETUMOCTH». 3BE3AbI  TJIABHOM
IIOCJIEIOBATEIbHOCTA.  3aBUCUMOCTb ~ «Macca  —  CBETUMOCTb» Ul 3BE37  IJIABHOU
II0CJIEI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHbIE INPEACTABICHUA O
IIPOUCXOXAECHNUHN U 3BoItoLMU CoJIHIA U 3BE311. DTalbl KU3HU 3BE3 L.

Mneunsiii [1yte — Hama ['anaktuka. Ilonoxxenue u nBuxenune Connua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B sIAPAX rajJaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06na. PazOeranue ranaktuk. Teopus
Bonbioro B3peiBa. PenrkroBoe u3mydeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
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Hepeménnsie mpo6ieMbl aCTpPOHOMUH.
Yuenuueckue nabnooenus

Habmtoiennss HeBOOPYKEHHBIM TIJ1a30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHHUH IS
OIpeJIeIeHUs] TIOJNIOKEHUSI HEOECHBbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3]US
CeBepHOro nosymapus 1 spkue 3BE31bl.

Hab6mronenus B reneckon Jlynsl, mianer, Maegyroro [lytu.
O06o0marnee NoBTOpeHUE

Ponb pu3ukM ¥ aCTPOHOMHHU B SKOHOMUYECKOH, TEXHOJIOTHUECKON, COLIMATBHON M 3THYECKOM
cdepax IeATeIbHOCTH YeJIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMHUM B COBPEMEHHON Hay4dHOH
KapTHHE MHpPA, poiib GU3NIECKOi TeopuH B (POPMUPOBAHUH MPEJICTABICHUH O (PU3NUECKOI KapTHHE
MHUpa, MeCTO (U3NYECKON KapTUHBI MHUpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-Hay4YHBIX
MPEJCTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3U

W3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 kiacce ocymiecTBisercss ¢ Y4€ToM
CoJIepKaTeIbHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XMMUHU, Teorpaduu u
TEXHOJIOTUH.

MeoicnpedmemHule noHamusi, CBSI3aHHBIE C U3yYCHHEM METOJ/I0B HAYYHOT'O TIO3HAHMSI: SIBIICHUE,
Hay4dHBIA (akT, THIoTe3a, (U3MYeckas BEIWYMHA, 3aKOH, TCOPHS, HAOIOJCHHE, SKCIICPUMEHT,
MOJEJIMPOBAaHKUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHH, TpPUTOHOMETpHUYecKue (YHKIUMU: CHUHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX ITPOEKIINH
Ha OCH KOOPAHMHAT, CJI0’KEHUE BEKTOPOB, POU3BOIHBIE AIIEMEHTAPHBIX (D YHKIIHA, TPU3HAKHU MTOT00US
TPEYTOJILHUKOB, OTIPE/IeTICHHE TUIOIIAIN TUIOCKUX (GUTYp U 00BEMa Tel.

Buonoeus: snekTpuueckue sSBICHUS B KUBOW MPHUPOJE, KOJeOaTeIbHbIE JABWKCHHUS B KUBOMH
MIPUPOJE, ONITUYECKUE SIBJICHUS B KUBOUM MPHUPOAE, NEUCTBUE paJuallii Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KDUCTAJIIMYECKAs CTPYKTYPa TBEPABIX TN, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MaTHUTHBIE TIONMIOCA 3EMIIM, 3aJIeKH MAarHUTHBIX Py, (QOTOChEMKa 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonozus: TMHUU DIIEKTPOIIEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, BJIEKTPOJBUraTellb, MHIYKIIMOHHAS
neyb, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Teaedon, CBY-neus, MPOeKIIMOHHBIN anmnapaT, BOJIOKOHHAs
OITHKA, COJTHEYHasi OaTapesl.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INTPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA
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OcBoeHnue yueOHoro npeamera «@u3nka Ha YpoOBHE CpeIHETO 0011ero oopa3oBaHus (0a30BbIi
YPOBEHB) MOJKHO OOECIEYHUTh JOCTHKCHHE CICAYIOIIMX JIMYHOCTHBIX, METaNpPEAMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS YyueOHoro mnpeamera «®Pu3MKa» HOIKHBI OTpa)xarTb
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroIuxcsi PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOUIMX TPaJULUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, PACHIMPEHUE KU3HEHHOTO
OMBITA U OIIBITA AEATEIBHOCTH B MPOILECCE PeaIN3allid OCHOBHBIX HANPABICHUN BOCIUTATEIbHOU
JEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTH I'PAKAAHCKON TO3UIMN 00YYAIOIIErocsi KAk aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00IIecTBa;

MPUHITHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX TyMAaHUCTUYECKUX U JE€MOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTH BECTU COBMCCTHYIO J[JCATCIBHOCTH B HHTCPCCAX TPAKIAHCKOTO O6HI€CTBa,
y4aCTBOBATh B CaMOYIIPABJICHUU B O6p3.30BaTCHLHOI>'I OpraHu3aluu,

YMCHHC B3aHMMOIEHCTBOBATh C COIlUAJIbHBIMH HHCTUTYTaMH B COOTBCTCTBUU C UX (I)YHKLII/IHMI/I
1 Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIBHOCTH;
2) IaTPHOTHYECKOr0 BOCIIMTAHHUSI:
c(OPMHPOBAHHOCTb POCCUNUCKOM I'paX1TaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYIapPCTBEHHBIM CUMBOJIAM, OCTHKECHHUSIM POCCUHCKHX YIEHBIX B
obnacT (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUS
c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBEICHHUS;

CII0OCOOHOCTD OLCHUBATH CHUTYyAllUI0 W NPUHUMATL OCO3HAHHBLIC PCHICHUA, OPUCHTHPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIbHOCTH y‘IéHOFO;

OCO3HAHME JIMYHOTO BKJIa/Ja B IOCTPOEHUE YCTOWYMBOTO OYAYILEro;

4) 3C¢TeTHYECKOr0 BOCIIHTAHHUS:
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JCTETUYECKOE OTHOIIEHHE K MUpY, BKJIIOYAs 3CTETHKY HAaydyHOIO TBOPYECTBA, MPHCYILETO
¢bu3nveckoit HayKe;

5) TpynoBoro BocnuTaHus:
MHTEpEC K Pa3InYHbIM cepaM NpoecCHOHATBHOMN 1eATEIIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(U3MKOH W TEXHHUKOW, yMEHHE COBEpPIIAaTh OCO3HAHHBIM BBIOOpP Oyaymiedr npodeccuun u

pPCaIn30BbIBATH COOCTBEHHBIC )KU3HEHHBIE IIJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHHIO B 00JacTH (U3MKH Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh  JKOJIOTMUECKOM KYJIbTYPbl, OCO3HaHME TJI00AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JAEHCTBUH B OKPYKAIOUIEH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
yCTOfI‘IHBOFO Pa3BUTHA YCIIOBCUYCCTBA,

pacIlipeHe ONbITA ACSATEIBHOCTH 3KOJIOIMUECKON HAIpaBICHHOCTH HAa OCHOBE MMEIOLIMXCS
3HaHUU 10 (pU3HKe;

7) IHEHHOCTU HAYYHOI'0 MO3HAHUS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKOI HAYKH,

OCO3HAaHUE ILCHHOCTHU Hay‘IHOfI ACATCIBbHOCTH, T'OTOBHOCTb B IIPOLIECCE HIYUYCHUA (1)I/IBI/IKI/I
OCYHICCTBIIATL ITPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTh MHAWBUAYAJILHO U B TPYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3naBaTenbHBIE YHUBEPcAJIbHbIE YUeOHbIE NeCTBUS
Ba3oBble Jiornyeckue AeiicTBUA:

CaMOCTOSITENIFHO (OPMYIHPOBAaTh M AaKTyaJIM3UpOBaTh MpoOieMy, paccMmarpuBaTh €&
BCECTOPOHHE;

OIpEaACIATh LUCIIN ACATCIIBHOCTH, 3aaBaTh IMapaMETPbl U KPUTCPUH X JOCTUIKCHUA,
BBIABIIITh 3aKOHOMEPHOCTHU U ITPOTHUBOPEUYHUA B paCCMAaTPUBACMBIX (1)H31/I‘ICCKI/IX SIBJICHUSAX

pa3pabaThIBaTh IUJIaH pEHICHUs MPOOJIEMbl ¢ YYETOM aHajJu3a UMEIOIIUXCS MAaTEPUATIbHBIX H
HEMaTEepUaJIbHbIX PECYPCOB;
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BHOCUTBb KOPPCKTHBBI B JACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJIbTATOB ULCIIAM,
OLICHUBAThL PUCKHU HOCHGI{CTBI/Iﬁ JACATCIIbHOCTH,

KOOPDJMHUPOBaTh W BBIIOJIHATH pabOTy B YCIOBHSX PpEaIbHOTO, BHPTYaJbHOIO U
KOMOHMHUPOBaHHOT'O B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBINUICHUE TP PEIICHUH KHU3HCHHBIX MPOOJIEM.
Ba3oBble uccienoBareibCcKue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHSIMHI H METOIaMH (DU3MUECKON HAYKH;

BIIAJICTh HAaBBIKAMH Y4eOHO-MCCIIEIOBATEILCKONM W MPOEKTHOH MAESITeNbHOCTH B 0OJacTH
(GU3NKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB pEIICHHUsS 3aiad
(U3HUYECKOTO CONEPKAHUS, IPUMEHEHHUIO Pa3IMIHBIX METOIOB MTO3HAHUS;

BIAJCTh BUJAMH JCSATCIBbHOCTA 10 TMOJYYEHUIO HOBOTO 3HAHMS, €Tr0 WHTEPIIPETAINU,
npeoOpa3oBaHUIO0 U MIPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIWsIX, B TOM YHCJIE TPU CO3JIaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (hU3HKH,

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H U aKTyallM3UPOBaTh 3a/1a4y, BHIABUTATh TUIIOTE3Y €€
peIIeHHs, HaXOAUTh apTYMEHTHI JUIS JIOKA3aTelIhbCTBA CBOUX YTBEP)KIACHHM, 33/1aBaTh MapaMeTPhl U

KPUTEPHU PELICHHUS;

AHAJIM3UPOBATH MOJIYUYCHHBIC B XOZC PCHICHUS 3aJa9r PE3YyJIbTAThI, KDUTUYCCKHU OLICHUBATD UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUSX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4l B 00Pa30BATEIHHOU IESATEILHOCTU, B TOM
qHclie TPU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

YMETDb IICPEHOCUTL 3HAHUSA 110 (1)I/ISI/IK€ B ITPAKTUYCCKYIO 00J1aCTh KUBHEACATCIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIABHUI'daTbh HOBBIC UACHU, NIPCJIaraTb OpUIriHAJIbHBIC IMOAXOAbI U PCIICHUA

CTaBUTH HpO6HeMLI " 3aJlavui, JOITYCKArOINEC aJIbTCPHATUBHBIC PCIICHUS.

Pab6ora ¢ undgopmanmeii:

BJa/IeTh HABBIKAMHU TOJY4YeHHUS HHOOpMAIMK (PUIUYECKOTO COAEPKAHUS W3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATHL TOUCK, AHAJIN3, CUCTEMATHU3allUI0 1 UHTCPIIPETALIUIO
nH(bOpPMaIIMU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OILICHUBAThH JOCTOBEPHOCTh HH(POPMAIIHH;

HCIIOJIB30BAThH CPCACTBa I/IH(i)OpMaHI/IOHHI)IX U KOMMYHUKAlITUOHHBIX TEXHOJIOTUH B pPEICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allUOHHBIX 3a71a4 C COGJ’IIOI[GHI/IGM Tpe6OBaHI/Iﬁ

SPrOHOMHKH, TEXHUKH 0€301TaCHOCTH, TUTHEHBI, pECYPCOCOEPEIKEHHS, TIPABOBBIX M ATHYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30MMaCHOCTH;
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CO3/1aBaTh TEKCThl (DU3UYECKOTO COAEPKAHUSA B pazIMyHbIX (hopMaTax ¢ yuy€TOM Ha3HAuUCHHS
uHpOpMAIMM ¥ TIENICBOW ayAWTOPWH, BBHIOWpAs ONTUMAJIBHYIO (OpMYy MPEICTABICHUS W
BHU3YyaJIU3aLUU.

KomMmyHukaTnBHbBIe yHUBepcaibHble YueOHbIe 1eHCTBHUSA:
OCYIIECTBIISAThH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOHMINKTHBIX CUTYAIlMA U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
MMOHUMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOW U MHAUBUAYaJIbHON pabOTHI;

BBI6I/IpaTB TEMATUKY W MCETOAbl COBMCCTHBIX JIEUCTBUI C y‘-IéTOM O6H_II/IX HHTCPECCOB U
BO3MOKHOCTEH Ka)KJI0T0 YICHA KOJIJICKTHBA,

IMPUHUMATh LCIIN COBMECTHOI ACATCIIBHOCTH, OPIraHU30BbIBATH U KOOPAWMHUPOBATH I[ef/'ICTBI/I}I
o eé JOCTHMIXKCHHUIO: COCTABJIATD IIJIaH ﬂeﬁCTBHﬁ, pacpeaciATb poJini € y‘IéTOM MHEHHUU Y49aCTHUKOB,

00CYXIIaTh PE3yabTaThl COBMECTHON pabOTHI;

OIICHMBATh Kau€CTBO CBOET0 BKJIA/Ja U KAKJIOTO yYaCTHHKA KOMaHAbI B OOIIMUNA PEe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraT HOBBIE TPOEKTHI, OIEHUBATh HJIEM C MO3WIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBECHUE B PA3IMYHBIX CUTYALMSIX, IPOSIBISAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHbIe yHUBepPCaJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILIECTBIATh II03HABATENIbHYIO JESATEIbHOCTh B 00JacTH (U3MKH U
aCTPOHOMMHU, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX 3a]ad4, IUIAH
BBINOJIHEHHSI TPAKTHUECKON PabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U IIPEATIOYTEHUN;

AaBaThb OLICHKY HOBLIM CUTYAILIUAM,

pacIinupATb paMKHU y‘IC6HOFO npeaMeTa Ha OCHOBC JIMYHBIX Hpe,[[Ho‘ITeHHﬁ;
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JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh ()OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIUU B 00JIaCTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpO.TIB, IMONMOHAJbHBIA HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPCKTUBbBI B ACATCILHOCTb, OLICHUBATH
COOTBCTCTBUEC PEIYJILTATOB LCIIAM;

BJIJIETh HaBBIKAMH IMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBHUI U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;

UCIOJIb30BATh MPUEMBI peIIeKCHH ISl OLCHKH CUTYAIH, BEIOOpA BEPHOTO PELLICHHUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 10 UX CHUKECHUIO;

IPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTAaTOB JEATEIBHOCTH;

INPUHUMATB ce0s, TOHMMAsi CBOM HEJIOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI PYIUX IPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B mpornecce HOCTHKEHHS JTMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOrpaMMBbI MO (HU3UKE IS
YPOBHS CpeJHero oOmiero o0pa3oBaHUs y OOYy4arOIIMXCsS COBEPIIEHCTBYETCS SMOLMOHAIBbHBIN

WHTEJIICKT, MPenoararomui choOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HaIPaBJICHUS Pa3BUTHSI COOCTBEHHON AYMOITMOHAIBHOM C(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJINPOBaHNs, BKIIIOYAOICT0 CAMOKOHTPOJIb, YMCHUC ITPUHUMATE OTBETCTBCHHOCTE 3a
CBOE IIOBCACHHUC, CIIOCOOHOCTH aalTUPOBATLCA K SMONUMOHAJIBHBIM HU3MCHCHUAM H IIPOABJIIATH

THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTWKECHHIO LEeJIN M YCHeXy,
ONTUMU3M, UHULIUATUBHOCTb, YMEHUE JCHCTBOBATH UCXOI U3 CBOUX BO3MOKHOCTEH;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IIOHHUMATh OMOOHUOHAJIIBHOC COCTOAHUC OPYTHUX,
YUUTBIBATH €T'0 IIPHU OCYIICCTBJICHUN O6III€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIMANILHBIX HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTHh BBICTpAMBATh OTHOIICHUS C JAPYTUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSABIIATH UHTEPEC U pa3peIiaTh KOHGIUKTHL.
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HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJiacce mpeaMeTHbIC pPe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha IMpHMEpax pojb M MecTo (U3UKU B (POPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTHHBI MHpA, B PA3BUTHM COBPEMEHHON TEXHUKH M TEXHOJOTUH, B IPAKTUYECKOH
NEeATEIILHOCTH JIIOIEH;

YUYUTBIBATH I'PAHUIIBI IPUMCHCHUA U3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICICH: MaTcpHrajibHasa TOYKa,
HHCpLHUAJIbHAA CUCTCMA OTCLIéTa, a0COIIOTHO TBépZ[OC TCII0, HCaIbHBIN ra3, MOACJIu CTPOCHUS Ia30B,
JKHIKOCTEHN U TBép)ILIX TECII, TOYCYHBIN 3HeKTpH‘{eCKI/Iﬁ 3apsa IIpu peuICHUN (1)I/IBI/I‘ICCKI/IX 3aaay,

pacrno3HaBaTh (hU3HUECKHE SIBICHUS (MPOLECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPHUH CTPOCHUS BEIIECTBA W AJIEKTPOJUHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JABMKEHUE, CBOOOIHOE MaJIeHHe Tell, ABMKEHUE
M0 OKPY>KHOCTH, WHEPIHS, B3auMoJeicTBUE Tell, AudQy3us, OPOYHOBCKOE IBIKEHUE, CTPOCHHE
KHUIKOCTEH U TBEPABIX TN, M3MEHEHHE O0BhEMa TeN NMpU HArpeBaHUH (OXJIAXKACHUHU), TEIUIOBOE
paBHOBecCHE, UCTIAPEHUE, KOHICHCAINS, TUTaBICHUE, KPUCTAJIIN3AlINs, KUTICHHUE, BIAYKHOCTh BO3/1yXa,
MOBBIIIICHHUE JTABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXKAY MapaMeTpaMu
COCTOSIHUS Ta3a B U30IIpoLeccax, MIEKTpU3aLus TeJl, B3aUMOECHCTBHE 3aps0B;

OIMCHIBATh MEXaHUYECKOE JBIKEHHUE, UCIIOIb3Ys (PU3NUECKHE BETUYMHBI: KOOPJMHATA, yTh,
IepeMeleHue, CKOpoCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYIbC Tejla, KUHETHYECKas DHEprus,
NOTEHIMATIbHAS HHEPrus, MEXaHWdeckas paboTa, MeXaHHUYECKass MOIIHOCTh; IPH ONHUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3MUECKUIT CMBICI UCIIOJIB3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIIbI,
HaXOJAUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BETHYNHAMU;

OIMHCHIBATh N3yYEHHBIC TEIUIOBLIC CBOWCTBA TEJ U TEIUIOBBIC SIBICHHUS, UCTIONB3Ys (PUINIESCKUE
BEJIMYMHBI: 1aBJIEHUE Ta3a, TeMIIepaTypa, CPEAHssI KUHETHYECKasi YHEPTHsl XaOTHUECKOTO JBUKCHHUS
MOJIEKYJI, CPEIHEKBAJApaTHUHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS DHEpPrus,
pabora raza, k0o3GPUIHEHT MOJIE3HOr0 ASUCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUH MPABUIIBHO
TPaKTOBATh (PU3UUCCKUI CMBICT UCTOIB3yEeMbBIX BEIIMYNH, NX 0003HAYCHUS U €IMHUIILI, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYUHY C IPYTUMH BETUYHHAM;

ONMCHIBATh M3YyYEHHBIC JJIEKTPUYECKUE CBOMCTBA BEILECTBA M DIIEKTPUYECKHUE SBIICHUSA
(mpoueccsl), UCHONB3Ysd (PU3UYECKHE BEIMUYUHBI: SJCKTPUUYECKHNA 3apsij, 3JIEKTPUYECKOE IIOoJIe,
HAIPsHKEHHOCTD TI0JIA, MOTEHIAAJ, PA3HOCTh MTOTCHIMAJIOB; IPU ONKMCAHUU IIPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICIT MCIOJIB3YEMBIX BEJIMYMH, UX 0003HAUYEHUS M €JUHMILIBL, YKa3bIBaTh (DOPMYIIBL,
CBSI3bIBAIOILME JTAHHYIO (PM3UUECKYIO BEJIMUUHY C IPYTMMHU BEIMYMHAMUY;

aQHATM3UPOBATh (U3MUYECKHUE TPOIECChl W SBICHUS, WCIONB3ysd (QH3UYEeCKHEe 3aKOHBI W
NPHUHIIUAIBI: 3aKOH BcemupHoro TsaroteHwus, |, Il u Il 3akonsr HploToHa, 3akoH coxpaHEHHs
MEXaHWYECKOH SHEPTHH, 3aKOH COXPAHCHHS WMITYJbCa, MPUHIUI CYICPIIO3UIUN CHJI, TPUHIIHIT
paBHOMPABUSI HHEPIUANBHBIX CHCTEM OTCYETa, MOJICKYISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHUS
BEIECTBA, T'a30BBIC 3aKOHBI, CBA3b CPEIHEH KHHETUICCKOW SHEPTUU TEIJIOBOTO JIBUKCHHS MOJICKYIT
¢ a0COIOTHOU TEMIIEpPaTypoil, MEPBhI 3aKOH TEPMOJTUHAMUKHU, 3aKOH COXPAHEHUS DIIEKTPUIECKOTO
3apsiga, 3akoH KymoHa, TpH 3TOM pa3iuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOEe BBIPAKECHHE U YCIOBUS (TPaHULIbI, 00JIACTH) MTPUMEHHUMOCTH;
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OOBSICHATH OCHOBHBIC IMPUHIUIIBL JIEHCTBUSA MallluH, HpI/I60pOB N TCXHHUYCCKUX YCTPOﬁCTB;
pasinvdaTtb YCJIO0BUA UX 0e30I1aCHOr0 MCIIOIL30BAaHHUS B HOBCGILHGBHOﬁ KU3HU,

BBIIIOJHATE SKCICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-I€CKI/IX SIBIECHUU H" mpoucccoB ¢
HCIIOJIb30BAHUEM PSMBIX U KOCBCHHBIX U3MEPEHHUIA, TIPH 3TOM (HOpMyIIUpoBaTh mpobiieMy/3aaauy u
TUIOTE3y Y4eOHOrOo HKCIEPHMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O000pYHIOBaHUSA,
MPOBOIUTH OTIBIT ¥ (HOPMYIIUPOBATH BHIBOJIBL;

OCYIIECTBIIATH MPSMbIE U KOCBEHHbIE U3MEpEeHHs (PU3NUYECKUX BEJIMYUH, IPU 3TOM BHIOMpATh
ONTUMAJILHBIN CHOCO6 HU3MCPCHHUA U HCNOJIb30BATH HU3BCCTHBIC MCTOJbI OILICHKU HOFpGH.IHOCTGfI
W3MEPEHHUI;

HCCJEeI0BaTh 3aBUCHMOCTH MEXAY (DU3MYECKHUMH BEJIWYMHAMH C UCIHOJIb30BAaHUEM MPSIMBIX
U3MEPEHUH, TpU STOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBATh pE3yibTAaThl IMOJTY4YEHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJAE TAOIUIl U IpaUKOB, J1€J1aTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIIEI0BaHUS;

co0umoaTh nMpaBuiia 6e30MacHOro Tpyla MpH MPOBEJCHUN HCCIIeI0BaHUN B paMKax y4eOHOTo
JKCHEPUMEHTA, Y4eOHO-HCCIEI0BATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIB30BAaHUEM
U3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYL0BaHMS;

pewaTh pacy€THbIE 3aJjauu ¢ SIBHO 33JaHHOM (hrU3MUYecKOW MOEINbIO, UCIONb3Ys (hU3HUECKue
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJa4i BBIOMPATh (PU3NUECKYIO MOJIENb, BBIJEISTh
¢u3nyeckue BeNUYMHBI U (HOpMysbl, HEOOXOOUMBbIE i €€ pEeLIeHUs, MPOBOAUTH PACUYETHI U
OLIEHUBATH PEATHLHOCTH MOTYYCHHOTO 3HAUCHUSI (PU3MUECKON BEIIMYHHEI,

piiaTb Ka4YCCTBCHHBLIC 3aJdaydu: BBICTPAUMBATL JIOTMYCCKH HCIIPOTHBOPCUYMBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C 01'[0];)0171 Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bHSquCKI/Ie SIBJICHUS

UCTIONIB30BATH PH PEIICHUH Y4eOHBIX 33]]a4 COBPEMEHHBIE HH(OPMAIIMOHHBIC TEXHOJIOTHH JUIS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TMPEICTABICHUS Y4eOHOH M HayYHO-TIOMYJISIPHOM
uH(pOpMaIMy, MOTYIeHHON M3 Pa3INYHBIX MCTOYHHUKOB, KPUTHUECKH AaHAIN3UPOBATH IOTy4aeMyIO
MHPOPMAILINIO;

MIPUBOUTH MIPUMEPHI BKJIaJ1a POCCUHCKUX U 3apyOS)KHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOT U],

HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU JJIsi 00ecredeHUs
0€30IacHOCTH MpH OOpallleHuH ¢ NpUOOpaMM UM TEXHUUECKUMH YCTPOMCTBAMH, JUIsl COXpPaHEHUS
3JI0pOBbsI U COOJIFOJICHHS HOPM KOJIOTHYECKOTO ITOBEICHUS B OKPYKaIOLIEH cpee;

paboTarh B rpylme ¢ BBITOJHEHHEM PA3JIMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYIIIBI, PALMOHATBHO paclpeAessaTh 00sI3aHHOCTH U TUIAHUPOBATh JESITEIbHOCTh B HECTAHJAPTHBIX
CUTyallWsIX, AaJEKBAaTHO OLICHUBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB TIPYNIbl B PELICHHE
paccMaTpruBaeMoil IpoOJIeMBbl.

K koHmy oOyuenus B 11 kJjiacce mpeaMeTHBIC pPe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(OOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:
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JIEMOHCTPUPOBAaTh Ha IMpHMepax pojb U MecTo (U3UKU B (OPMHPOBAHHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOH
NesITeIbHOCTH JII0/IeH, LIeJIOCTHOCTh U €TMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUYUTBIBATG TI'PaHUIBl TIPUMCHCHHA  HN3YUYCHHBIX (bHSquCKI/IX MO,I[CJ'IG?II TOYCYHBIN
BHGKTpI/I‘IeCKI/Iﬁ 3apdn, J1y4d CBCTa, TOYCYHBIN UCTOYHUK CBCTAa, AACPHAA MOJCJ/IbL aTOMa, HYKJIOHHAasA
MOJCJIb aTOMHOTO A/ipa IIPU pCIICHUN (bHSquCKI/IX 3aaa4,

pacrio3HaBaTh (U3MYECKUE SBIEHUS (TIPOIECCh) M OOBICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (PH3UKHU: AIIEKTPHUYECKAsi MPOBOJUMOCTB, TEIJIOBOE, CBETOBOE,
XHUMHUYECKOE, MAaTHUTHOE JICHCTBUS TOKA, B3AMMOJICHCTBIE MAarHUTOB, AJIEKTPOMArHUTHAS UHTYKIIHS,
JecTBUE MAarHUTHOTO TOJS Ha MPOBOJHHK C TOKOM M JIBHKYIIMICS 3apsijl, 3JEKTPOMAarHUTHBIC
KoyieOaHWsT W BOJIHBL, TPSMOJMHEWHOE paclpoCTpaHEHHWE CBETa, OTPaKEHHUE, IPEIOMIICHUE,
uHTEepEepeHIys, TUPPaKLIUs U MOIAPU3AIMS CBETA, TUCIIEPCHs CBETa, POTOITEKTpHUeCKuil ekt
(oTorddekr), cBeTOBOE MaBICHHWE, BO3HHMKHOBEHWE JIMHEHYATOrO CIIEKTpa aToMa BOAOPOAA,
€CTEeCTBEHHAsI U HCKYCCTBEHHAs paJIHOaKTHBHOCTD;

ONMCHIBATh H3YYECHHBIE CBOMCTBA BELIECTBA (MIIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO IMPOBOJUMOCTh PA3IUYHBIX CpPEA) U DIEKTPOMArHUTHbBIE SIBICHUS (TPOIECCHI),
UCTIONB3Ys (PU3MYECKHE BETMUMHBL: JIEKTPUUECKUM 3aps], Crjla TOKa, SJEKTPHUECKOE HANPSKEHHE,
ANEKTPUYECKOE COMPOTUBIIECHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs cuia, paboTa ToOKa,
MHAYKIHS MarHUTHOTO MOJs, cuwia Amiepa, cuia JlopeHna, MHAYKTUBHOCTb KaTyLIKH, SHEPrus
ANEKTPUYECKOTO U MAarHUTHOTO MOJIEH, MepUo M YacToTa KojeOaHui B KoyeOaTeNbHOM KOHTYpE,
3apsl M CWJa TOKa B TIPOLECCE TapMOHMYECKHX JIIEKTPOMArHMTHBIX KojebaHuil, ¢okycHoe
paccTOsIHUE U ONTUYECKas CUJjla JIMH3BL, IPU ONMHUCAHUU MPABUIIBHO TPAKTOBATh (PM3HUECKUNA CMBICI
MCTIOJIb3yEMBbIX BEJIMYHMH, UX 0003HAUCHUS ¥ €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE JAHHYIO
(bu3NYECKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU;

OIUCHIBATH N3YyUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3Ysl (PU3MIECKUEC BEIUYNHbI:
CKOpOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4aCcTOTa CBETA, SHEPTHsl M MMITYJIbC (POTOHA,
MepUo TOJypachaja, SHEprus CBSI3M ATOMHBIX sAep, NMPU OMMCAHWU TPABHIBHO TPAKTOBATh
(bU3NUeCKUl CMBICIT MCIIOJIB3YEMBIX BEJIIMYHMH, UX 0003HAUYCHHUS U CIAUHUIIBI, YKA3bIBATh (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DM3MUYCCKYIO BEJIHUYUHY C JPYTMMH BEIMYMHAMHM, BBIYHCIIATH 3HAYCHUEC
(U3HYECKON BEITMYNHBL;

aHaTU3UpOBaTh (PU3MUYECKUE TMPOLECCHl M SBJICHMSA, HCIONb3YS (HU3MUECKUE 3aKOHBI H
HIPUHIUIBL: 3aK0H OMa, 3aKOHBI [10CJIEI0BATEIBHOTO M NapaJICIbBHOTO COSAMHEHUsI TPOBOIHUKOB,
3akoH  Jxoynsa—JIeHna, 3akOH OJJEKTPOMATHUTHOM MHAYKLIMHM, 3aKOH IPAMOJIUHEHHOIO
pacrnpocTpaHeHHUsT CBETa, 3aKOHbl OTPaKEHHUsI CBETA, 3aKOHbBI IPEIIOMJICHHs CBETa, YpaBHEHHE
OnHIuTeHa 11 QoTorddeKTa, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXPaHEHMs IEKTPUUECKOro 3apsa, 3aKOH COXpPAaHEHHs MacCOBOI0 YMCIIa, OCTyaThel bopa, 3akoH
pPaZMOAaKTUBHOIO paclaaa, MpH ASTOM pa3indyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4ECKOE BbIPAXKEHHUE U YCIOBUS (TpaHMILIbl, 001aCTH) MIPUMEHUMOCTH;

OTpeeIIATh HalpaBiICHUE BEKTOpa MHIYKIUU MArHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHIIbI
Awmrnepa u cunsl JIopeHna;

CTPOUTH U OIIUCHIBATDH I/1306pa)KeHI/I€, CO31aBaCcMOC IIJIOCKUM 3€PKaJIOM, TOHKOM HI/IHSOﬁ;

BBINOJIHATh SKCIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3UYECKUX SBJICHUH M IPOLECCOB C
MCTIOJIb30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA: TIPH 3TOM (HOpMyTupoBaTh MpodiieMy/3anady u
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TUIIOTE3Y Y4eOHOIro SKCIEpUMEHTa, COOMpPaTh YCTAHOBKY M3 NPEJIOKEHHOro 000pynoBaHMA,
IIPOBOJAMTH ONBIT U (POPMYIHPOBATH BHIBOIBI;

OCYILECTBIISITH MPSIMBIE U KOCBEHHBIE U3MEPEHUs] (PU3UUECKUX BEIUYHH, TP 3TOM BBIOMPAThH
ONTUMAJIBHBII CIIOCOO M3MEpPEHMs] U HUCHOJIb30BaTh M3BECTHBIE METOAbl OLEHKH IOIpPEIIHOCTEH
U3MEPECHU;

HCCIIEeIOBATh 3aBUCUMOCTH (PU3NYCCKUX BETMUUH C UCTIOIB30BAHUEM MPSMBIX H3MEPEHUM : TIPU
ATOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YAbTAThI OJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUE TaONHIl U Tpa(UKOB, AeJIaTh BBIBOABI IO PE3yabTaTaM HCCIIEIOBAHUS;

co0umoaTh MpaBuiia 6e30MacHoOro Tpy/a MpH MPOBEACHUN UCCIIEIOBaHUI B paMKax y4eOHOTro
HKCHEPUMEHTA, Y4eOHO-HCCIEI0BATEIbCKOM M IPOEKTHOM JESATEIBHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BaHMS;

pewaTh pacy€THbIE 3aJjau C SIBHO 33JaHHOM (hU3MUYecCKOW MOEINbI0, UCIONb3Ys (hU3nUeCcKue
3aKOHBI U ITPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 331a4i BBIOMPATh (PU3NUECKYIO MOJIENb, BBIJENSTh
¢u3nyeckue BeNUYMHBI M (HOpMyJbl, HEOOXOOUMbIE Ui €€ pPEeLIeHUs, MPOBOAUTH PACUYETHI U
OLIEHMBATh PEAILHOCTD MOJIyY€HHOT 0 3HAaYeHUsI (PU3NUECKON BEITMYMHBI,

peiiaTb KAa4YCCTBCHHBLIC 3adavu: BBICTPAWBATL JIOTUYCCKU HCHOPOTUBOPCUHUBYIO MLCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU 1 (1)I/I3I/IIIGCKI/IC SABJICHUA,

MCTIONI30BATh IIPH PEIICHUH YI€OHBIX 3a71a4 COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIOTHH JUIs
IIOMCKA, CTPYKTYpUPOBAaHHUS, MHTEPIPETALUU U IPEACTABICHUS Y4eOHOM M Hay4dHO-TONYJISIPHOM
uH(pOpMaIMy, MOTyYeHHON M3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIy4aeMYIO
UHPOPMAILIHNIO;

OOBSICHATh TPUHIMIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX O€30M1aCHOr0 UCIIOJIb30BaHMsI B IOBCEHEBHOM KU3HY;

MIPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B O0BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUECKHUE 3HAHUS MO (pU3MKe B MOBCEIHEBHOW KU3HU sl oOecrieueHus
0€30MacHOCTH TpH OOpalIieHUuH C MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMU, JJISi COXPaHECHUS
3JI0pPOBbS U COOTIOICHHUS] HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B TpyNIe C BBITOJHEHHEM PA3JIMYHBIX COIUAILHBIX POJICH, TUIAHUPOBATh PaboTy
TPYIIIBI, PAMOHATBHO PAaCIpeAesaTh 00SI3aHHOCTH U TUIAHUPOBATD JCSITEIBHOCTh B HECTAHAPTHBIX
CUTyallusX, aJCKBAaTHO OIEHWBATh BKIAQJ KAXKJAOTO W3 YYACTHHKOB TPYIIBI B pEHICHHE
paccMaTpuBaeMoi poOIeMBbI.
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