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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno @u3uke 0a30BOro YypOBHS Ha YPOBHE CpEIHErO
o01iero oopa3oBaHus pazpaboTaHa HA OCHOBE MOJIOKEHUN U TPeOOBaHUMN K
pe3ylibTaTaM  OCBOECHHMSI OCHOBHOM  00pa3oBaTeIbHOW  MPOTrpaMMBlI,
npeactaBieHHbIX B DI'OC COO, a takxe ¢ yuétoM QeaepanbHoil paboueit
IpOrpaMMbl BOCIIUTAHUS U KOHLETILMH MPENOoJaBaHus y4eOHOro mpeiMeTa
«Duzuka» B 0o0pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit deneparuu,
peanu3yroX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI.

Copeprxanue mporpaMmbl 1o (pu3uke HarpaBiIeHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOyuatomuxcs 10—11 kiaccoB npu
oOyueHun wux ¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO Tonaxona. IlporpaMma 1o (QuU3MKE COOTBETCTBYET
tpeboBanusamM OI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM  pe3yibTaTaM OOyYeHHs, a TakXKe YYHUTHIBAET
HEOOXOJMMOCTh ~ pEaJM3alli  MEXIPEIMETHBIX CBsi3ed  (QU3HKUA ¢
€CTECTBEHHO-HAYYHBIMH Y4Ye€OHBIMH TNpeaMeraMu. B Heil ompenenstorcs
OCHOBHBIE 1€MW U3y4YeHUs (PU3UKK Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus, IUIAHHpPYEMbIe pe3yJbTaThl OCBOCHUS Kypca (DU3UKHU:
JUYHOCTHBIE, METaNpeAMETHBIC, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha 6a30BOM YpOBHE, B
TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;
conepkanue yueOHoro npeamera «Pu3nkay Mo rojgam o0ydeHusl.

dusnka Kak Hayka o HanboJjee 001X 3aKOHaX IPUPO/IbI, BEICTYIIAs B
KayecTBE y4yeOHOro mpeaMera B IIKOJIE, BHOCHUT CYIECTBEHHBIN BKJIAJ B
cucteMy 3HaHHWi 00 okpyxkatomeM wmupe. LlkombHbI Kypc GU3MKH —
CUCTEMOOOpa3yIoIUi Ui €CTECTBEHHO-HAYyUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SBICHUH,
U3y4aeMbIX  XUMHUEH, Ouomorueir, ¢usnueckod reorpadueid u
actpoHomHell. Mcnonb30BaHME W AKTHUBHOE NPHUMEHEHHE (PU3HYECKHX
3HAHUKA OMpEEsIeT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B
chepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TMOJYYEHHS HOBBIX
MaTEpHAIOB C 3aJaHHBIMA CBOWCTBAMU U Jpyrux. M3ydenwe ¢usnku
BHOCUT OCHOBHOM BKJIaJl B (DOPMUPOBAHKNE €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa oOydyaromuxcs, B (OpPMUPOBAHHE YMEHUW NPUMEHSTh HAY4YHBIN
METOJ] TO3HAHUS TP BHIMOJHEHUU UMHU YYEOHBIX UCCIEOBAHUM.

B ocHOBY Kkypca ¢pu3uKu 111 YPOBHS CpEeIHEr0 00Iero o0pa3oBaHus
MOJIOKEH Psii UJIe, KOTOPhlE MOXKHO paccMaTpUBaTh KaK MPUHIUIIBI €T0
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kype SBISIETCS
JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pa3feloB
(u3KMKHM, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM
(du3nku.

Hoes eenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepual Kypca PU3UKU
0o0BbeUHEH BOKPYr (Qu3nyecKux Teopuid. Bemymum B Kypce sBiseTcs
(GopMupOBaHUE TMPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEILECTBE U TOJIE.

Hoes  eymanumapusayuu. E€  peanmmzaumss  mpenmosiaraet
UCIIOJIb30BaHME TYMAHUTApHOTO TOTEHIHala (PU3NYECKOM  HAyKH,
OCMBICJICHUE CBSI3U Pa3BUTHUSL (PUBHMKHU C pa3BUTHUEM OOIIECTBA, & TAKXKE C
MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U 3KOJIOTMUECKUMU MPOoOIeMaMH.

Hoes npuxnaonoiu nanpaenennocmu. Kypc ¢dusuku mnpeamnosaraet
3HAKOMCTBO C UIMPOKHUM KPYrOM TEXHUYECKUX W TEXHOJOTHYECKUX
NPUIOKEHU I U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuszayuu peaan3yeTcsi OCPECTBOM BBEJICHUS 3JIEMEHTOB
coJiepKaHusl, OCBSAIIEHHBIX YKOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TaKxke
oOcyXJeHus  TpoOsieM  palMOHaNBbHOTO  MPUPOJONOIB30BAHUS U
HKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH JJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpEIHETO
obmero oOpa3zoBaHus sABIAOTCS Gu3udeckue Teopun (popMupoBaHUEe
NPEJICTaBICHUNH O CTPYKType MOCTPOEHUs (HU3UYECKOM TEOpHH, POJIU
¢yHIaMEHTaTbHBIX ~ 3aKOHOB M  TNPUHIWIOB B  COBPEMEHHBIX
NPEACTABICHUAX O MPUPOJAE, TIpaHULAX MPUMEHUMOCTU TEOPUM, IS
OINMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0A B Kypce (U3MKH pean3yercs
IPEKJE BCETO 3a CYET OPraHU3ALMM DKCIIEPUMEHTAIbHOU AESTEIBHOCTH
oOyuatotuxcs. s 6a30Boro ypoBHs Kypca (pU3HKH — 3TO UCIOJIB30BaHUE
CUCTeMbl  (POHTAJIBHBIX  KPAaTKOBPEMEHHBIX  3KCIEPUMEHTOB U
n1a0opaTOpHBIX paboOT, KOTOpbIEe B MporpaMMme Mo (u3uke oObeTUHEHBI B
OOImMIi CNHCOK YYEHWYECKUX TMpaKTUYECKuX pabor. Breinenenue B
yKa3aHHOM IepedHe JabopaToOpHbIX paboT, MPOBOJUMBIX AJII KOHTPOJS U
OLIGHKH, OCYILECTBISICTCSI YyYaCTHUKaMU 0O0pa30BaTeIbHOrO mpolecca
UCX0JIsl U3 OCOOCHHOCTEW MJIAaHUPOBAHUS M OCHAIllCHUSI KaOMHETa (PU3HKHU.
I[Ipu »TOoM oOOecneumBaeTcsi OBJIAJICHUE OOYYAIOIUMUCS YMEHUSIMU
IIPOBOJUTh KOCBEHHbIE HM3MEPEHUS, HCCJIEJAOBAHHUS  3aBHCHMOCTEH
(pM3HYECKUX BEJIMYMH U IOCTAHOBKY OINBITOB 10 MPOBEPKE MPEIOKEHHBIX
TUIIOTE3.



bonpimioe  BHUMaHWE — yACNSETCS — PEIICHUIO  PACUETHBIX |
KaueCTBEHHBIX 3a7ad. [Ipm 3TOM miisa pacu€THBIX 3a7ad TPHOPUTETOM
SIBJISIIOTCSI 3aJ1a4U C SIBHO 3aIaHHOM (PU3MYECKOU MOJIENbI0, MO3BOJISIIOLINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjena
Kypca, TaK 1 MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aesioB. )i KaueCTBEHHBIX
3a/lady MPUOPUTETOM SIBJISIOTCSA 3aJaHUsl Ha OOBSCHEHHWE MPOTCKAHUS
¢u3ndecKux SBICHUI W MPOILECCOB B OKPYKAIOMIEH XKHU3HH, TPeOyIomIme
BbIOOpa (PM3UYECKON MOJCIH JJIS CUTYaIlMU NMPAKTHKO-OPUECHTUPOBAHHOTO
XapakTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k marepuaibHO-
TEXHUYECKOMY 00eCTIeueHHI0 yueOHOro npoiecca 0a30Bblii YPOBEHb Kypca
¢u3MKM Ha ypoOBHE CpeaHEro 0OIero oOpa3oBaHUs JOJDKEH M3y4aThCs B
YCIOBUSAX  MPEAMETHOrO  KaOuHeTa (QU3MKKM WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B
kabuHete (UMK  JOJDKHO  OBITh  HeoOXoaummoe  JabopaTopHOE
o0opyaoBaHUE I BBIMOJIHCHUS YyKa3aHHBIX B IporpamMme Mmoo Qu3MKe
YUYEHUYECKHUX MPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JlemoHCTpanmoHHoe 00opyAoBaHUEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00ECIeYMBAET MOCTAHOBKY
NEPEUNCICHHBIX B MporpaMmme no (U3MKe KIIOYEBBIX AEMOHCTpALUN s
UCCJICIOBAaHUS HW3Y4YaeMbIX SIBJIEHUW W TPOLIECCOB, JIMIUPHUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe o0OOpymOBaHWE I YYCHHYECKHX TPAKTUUYCCKUX
paboT dhopMupyeTcs B BUJE TEMATHUECKUX KOMILJIEKTOB U 00€CIIeUrnBaeTCs
B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHdeckue
KOMIUIEKTHI J1ab0opaTOpHOTO O0OpPYAOBAHUS JIOJDKHBI OBITH IMOCTPOCHBI HA
KOMIUJIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX W IU(MPOBBIX MPUOOPOB, a
TaKK€ KOMIBIOTEPHBIX HW3MEPUTETBHBIX CHUCTEM B BHUAEC MHQPPOBHIX
nabopatopuii.

OcCHOBHBIMH TIEJISIMU  U3Yy4YeHUs (U3uku B 00meM o0pa3oBaHUU
SIBJISTFOTCSI:
dbopMupoBaHUE WHTEpEca W CTPEMIICHHS OOYYalOmUXCS K HAYYHOMY
W3YYCHHUIO TIPUPOJBI, Pa3BUTHUE HMX HWHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];
pa3BHUTHE MPECTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (DOPMUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMIEHUS K OKPY/KAIOITUM SIBIICHUSIM;
dbopMHupOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUH OOBSCHITH SBICHUA C  HCIOJIb30BaHUEM
(GU3HUECKUX 3HAHUIN M HAYIHBIX JOKA3aTEIbCTB;

dbopMupOBaHUE TPEACTABICHUN O POMU (PUUKH ISl PA3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue STUX IeJie oOecredruBaeTCsl pelIeHUeM CISAYIOIIUX
3a/1a4 B TIpoliecce U3yueHHs Kypca (PU3MKK Ha YypPOBHE CPEIHETO OO0IIEero
o0Opa3zoBaHusi:
npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznyecKux
3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKIIIOUAs MEXaHUKY, MOJICKYJISIPHYO
GU3KMKYy,  DJIEKTPOAWHAMHUKY, KBAHTOBYH  (PU3MKYy W  DJIEMEHTHI
acTpo(Pu3UKH;
dbopMHUpOBaHNUE YMEHUH TPUMCHATh TCOPETHYCCKUE 3HAHUSA IS
0oOBbsICHEHHS (U3MYCCKUX SIBICHHH B TMPUPOJIE M IS TNPUHATHA
NPAKTUYCCKUX PEIICHUHN B TOBCEIHCBHOM JKH3HU;

OCBOCHHE CIOCOOOB PEIICHUS pa3IMYHBIX 3aJad ¢ SBHO 3aJaHHOU
dbu3uYeckord MoJenblo, 3a7ad, IOAPa3yMEBAIOIIUX CaMOCTOATEIBHOE
co3ganue GuU3NUeCKO MOJACIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

NoHMMaHHe (U3HUUYECKUX OCHOB U TPHUHIUIOB JEHUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay;

OBJIaJICHUE METOAaMHU CaMOCTOSATENbHOTO TUIAHUPOBAHUS W IMPOBEACHUS
¢u3nUecKnX SKCHEPUMEHTOB, aHAIM3a U HMHTEpIpEeTaluu UH(opMaIuu,
OTIpEJICIICHHSI IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yibTaTa;

CO3JaHME YCJIOBHUM ISl PA3BUTHS YMEHHUH MPOECKTHO-HUCCIIEI0BATEIBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO
obmero obpaszoBanus otBoautcs 136 wacos: B 10 xmacce — 68 gaco (2
yaca B HeJento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsriii B mporpamme 1o ¢Gu3HNKe NepedeHb JTa0OPaTOPHBIX H
MPAKTUYECKUX pa0OT SIBISIETCS] PEKOMEH/IOBAHHBIM, YUUTENh JEIaeT BEIOOP
NIPOBEJICHUS JIA0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM MHAMBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.

COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTObI HAYYHOI' 0 TO3HAHMS



Odusnka — Hayka o0 1pupone. HayyHble MeTOObI ITO3HAHUA
OKpykarouiero Mupa. Poib sxcnnepuMeHTa U TEOpUU B IIPOLIECCE IO3HAHUSA
IPUPOABL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (QuU3MYECKUX SBJIEHUM M TmporeccoB. Hayunbie
runore3pl. PuU3nMyecKue 3aKOHBl U TEOpUU. ['paHUIBl IIPUMEHUMOCTH
¢u3znuecknx 3aKoHOB. [IpUHIUIT COOTBETCTBUS.

Ponb u Mmecro ¢uszuku B (HOpPMHPOBAHUM COBPEMEHHOM Hay4dHOM
KapTUHBI MUPA, B IPAKTUYECKOMN ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosslie U HU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe  ABHKeHHE. OTHOCHUTEIBHOCTh  MEXaHHYECKOrO
nekeHus. Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CKOPOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTH )
U YCKOPEHHE MaTepUalibHOM TOYKH, UX MPOEKIMU HAa OCH CHUCTEMBI
koopauHat. CinoXeHue NePeMEIICHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE TMPSIMOJIMHEUHOE JIBUYKCHHUE.
I'padukn 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, NyTH U
NepeMEIICHUs] MaTepUAIbHON TOYKHU OT BPEMEHHU.

CBoboaHoe mazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmmHeitHoe nBukeHue. JIBH)KEHHE MATEpUAIIBHOM TOYKH 10
OKPYXKHOCTU C TOCTOSHHOM MO MOJAYJIIO CKOPOCTBHIO. YTJIOBas CKOPOCTb,
JIMHEWHAs CKOPOCTb. ITepuon u 4acTroTa oOpartieHus.
[{eHTpOCTPEMHUTEIIBHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA U MPAKTUUYECKOE MPUMEHECHUE: CIIUIOMETD,
JIBU>KEHUE CHAPSJI0B, LICITHBIC U PEMEHHBIE NIEpEeaaUH.

Jlemoncmpayuu

Mopgens  cuctembl  OTCYETA, WJUIIOCTpALMsA  KMHEMATUYECKUX
XapaKTEPUCTUK JBHXKCHHUS.

[IpeoOpa3oBaHne  ABWKCHHH €  HCIIOJB30BAHHEM  TPOCTHIX
MEXaHH3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGnronenue naBuxeHus Tena, OPOIIEHHOTO MOJI YIJIOM K TOPU3OHTY
Y TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO TaJICHUS.

Hanpagnenne ckopocTy pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEPaBHOMEPHOTO [JIBUXKEHHUS C LEJIbI0 OINPEICIICHUS
MI'HOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXKAY MYTSIMHU, TPONAECHHBIMU TEJIOM
3a  TOCIEIOBATEJIBHBIE  paBHBIE  MPOMEXYTKHM  BPEMEHU  MpPHU
PaBHOYCKOPEHHOM JABWKEHUHU C HAYaJIbHOW CKOPOCTHIO, PAaBHOW HYIIIO.

N3ydyeHue nBUKEHUS LIAapUKa B BA3KOU KUIAKOCTH.

Nzyuenue nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun otHocutTenbHOCTH [amuies. Ilepseit 3akoH HbroToHa.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuninun cynepno3unuu cwi. Bropoil 3akoH
HeroTona pns marepuanbHOW TOuYkM. Tpernd 3akoH Herorona miis
MaTepHuaabHbIX TOUECK.

3akoH BceMUpHOTO TroteHusa. Cuina tsokectu. [lepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (oKosi, CKOJIbKEHUS, KaueHus1). Cuna TpeHusl.
Cyxoe Ttpenue. Cuna TpeHHUS CKOJIBKEHUS M CUJa TPEHUS MOKOS.
Kosdpdumment tpenus. Cuna cONpoOTHUBIEHUS NpU ABUKEHUH Tela B
YKUJIKOCTH WJIU rase.

[locTynarensHOoe M BpamaTelibHOE JBHKEHHE aOCONIOTHO TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpauieHus. [liedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuyecknue  yCTpOMCTBA M IPAKTUYECKOE  MPUMEHEHHE:
MOJUIUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HUKAKOIIUX B
MPY>KUHE U PE3UHOBOM 00paslie, OT UX JAePOopMaluu.

HccnenoBanue yciioBuld paBHOBECHs TBEPIOTO TENA, UMEIOLIETO OCh
BpAaILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

Nmnynbe maTepuanbHOM TOYKM (TeNa), CUCTEMbl MaTepUaIbHBIX
To4eK. VIMITyIbC CUIIBI 1 U3MEHEHHE MMITYJIbCA TEJd. 3aKOH COXPAHEHUS
uMIyJibca. PeakTuBHOE IBUKEHHUE.

Pabota cunbl. MOIIIHOCTB CHJTBI.

Kunernueckast »osHeprusi MarepuaibHoW Touku. Teopema 00
U3MEHEHUN KUHETUYECKOMN IHEPTHUHU.

[TorennmanbHass  3Heprus. [loTeHIManbHasT BHEPTUS  yOPYro
neopMupoBaHHONW TpyXuHBL. [loTeHIMaNbHAS DJHEpPrus Tejaa BOIHU3U
NOBEPXHOCTH 3E€MJIU.

[TorenuuanbHple W HEMOTEHIUMANbHbIE CHJIBL. CBsI3b  pabOTHI
HEMOTEHIMAJIbHBIX CUJ C M3MEHEHHEM MEXAHUYECKOW DHEPrUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTHUN.

VYpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpONCTBA M NMPAKTUUYECKOE MPUMEHEHUE: BOJIOMET,
KOIEpP, NPYKUHHBIA MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxtuBHOE IBIDKEHUE.

[Tepexo 1 MOTEHIMAIBLHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomol

N3ydyenue abCONIOTHO HEYNPYroro yjaapa ¢ IIOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanne cBsizu pabOTHI CHIIBI C M3MEHEHHEM MEXaHHUYECKOU
SHEPIUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pazagea 3. MosekyasipHasi pu3suka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU U HUX
ombITHOE OOOCHOBaHWE. bpoyHoBckoe npmxenue. uddys3usa. Xapaxrtep
JBW>KEHUS U B3aMMOJICMCTBUS YAaCTHUI BellecTBa. MOIeIn CTPOEHHUSI ra30B,
KUJKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mogzener. Macca u pasMepsl MoJekyn. KomndecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. [llkama
temreparyp Llenscus.



Mopens wnnpeanmpHOro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUHM HICANbHOro rasa. AOCOJIOTHas Temmeparypa Kak
Mepa CpeHeld KMHETUYECKOW YHEPIUuH TENJIOBOTO JABMKEHMS YAaCTHL Ta3a.
Illkana  temnepatyp KenpBuna. ['a3oBble  3aKOHBL.  YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporneccsl B naeaaibHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHune
U30IPOLIECCOB: U30TEpPMa, N30X0pa, u3o0apa.

TexHuueckne yCTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbITel,  AOKa3bIBAIOIIME  JUCKPETHOE  CTPOEHUE  BELIECTBA,
dboTorpaduu MOJIEKYJI OPraHMYECKUX COETUHECHUMN .

OnpiTel 10 MU PY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mopnaens onbita lTepHa.

OnbITel, JOKa3bpIBAIOIIME  CYLIECTBOBAHUE  MEKMOJEKYJISPHOTO
B3aUMOJECHCTBHUS.

Mogenb, WIITIOCTPUPYIOWIAsl MPUPOAY AABICHHUS ra3a Ha CTEHKH
cocyna.

OnbIThl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS MACANBHOTO ras3a,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE
u3MepeHnit 00bEMa KOMHATHI, IaBJIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMu  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoOuHaAMUKU

TepMoanHamuueckas cucTeMa. BryTpeHHsis JHEpPIrus
TEPMOJAMHAMUYECKON CHUCTEMBbI U CIocoObl €€ u3MeHeHus. KomnnyecTBo
TEIUIOTHI U paboTa. BHyTpeHHss 2HEpTUs OJTHOATOMHOTO HI€AbHOTO rasa.
Bunsl Temnonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, HW3IIyYEHUE.
YnenpHasg  TEIIOEMKOCTH  BemecTBa. KoanWyecTBO  TEIUIOTHI  NIPH
TerIonepenaye.

[Tonsitue 06 aguabaTHOM Tiporiecce. [lepBolii 3aKOH TEPMOTMHAMUKH.
IIpumeneHne mnepBOro 3aKOHAa TEPMOJMHAMUKM K  HM30IPOLIECCAM.
I'paduueckas untepnperaius paboThI rasa.

Bropoit 3akoH TepmoaumHamuku. HeoOpaTumocTh mpoiieccoB B
IIPUPOJIE.



TemnoBble MamuHbl. [IpUHIMIBI  JEUCTBUS TEIUIOBBIX MAIIIHUH.
[IpeoOpazoBanusi SHepruM B TEIUIOBBIX MamuHax. Koadduiment
IIOJIE3HOrO0  AedcTBUA  TeroBod Mammebl. [{ukn Kapno wu  ero
KO3(QPUIIMEHT  MOJE3HOr0  JIEUCTBUA.  DKOJOTHYECKHE  IpoOJIeMbl
TETJIOOHEPTETUKH.

TexHu4eckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHEIr'0 CrOpaHusi, OLITOBOM XOJIOJUIBHUK, KOHIUIITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEPrHM Tela MPU COBEPIICHUU PaOOTHI:
BBUIET MPOOKU U3 OYTHUIKH MO IEUCTBUEM CXKAaTOTrO BO3/lyXa, HArpEBaHUE
a¢upa B TaTyHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEW »dHEpruu (TemiepaTypbl) Telna MOpH
TEeIJIonepeaaye.

OnpIT 110 aMabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenun mnapoBoil TypOWHBI, JBHTaTeiis BHYTPEHHETO CrOpaHusl,
PEaKTUBHOIO JIBUTATEIIA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

[lapooOpa3oBanne u KoHIeHcauus. VcrmapeHue U KUIICHHE.
AOCoN0THasE ¥ OTHOCHUTENbHAS BJIAXKHOCTh BO3lyxa. HachlmeHHbIN map.
VYaenbHass TemnoTa mapooOpa3oBaHUsS. 3aBUCUMOCTh  TEMIEPATYPHI
KUIIEHUS OT IaBJICHUSI.

Teépnoe temo. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOIHUS
cBOMCTB KpuctamuioB. JXunkue kpuctaiwibl. COBpeMEHHbIE MaTepualbl.
[InaBneHne W  KpUCTaIM3aUus. YJelbHas TEIUIOTa  IUIABJICHUS.
CyO6numarnmus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP
U TCUXPOMETP, KaJOPUMETP, TEXHOJIOTUHM TMOJIYyYECHHS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEeHUSs BIAXKHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS] KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCcTaJlIoB.

Yuenuueckuii skcnepumenm, nabopamophwvie pabomoi



I/ISMepeHI/IC OTHOCHUTEIbHOM BIIAYKHOCTH BO3ayXa.

Paznen 4. DaekrpoauHaMuKa

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tei. DIEKTPUUYECKU 3apsia. [IBa BUIa 3JIEKTPUYECKUX
3apsaaoB. [IpOBOJHMKM, JHMAJIEKTPUKA U TMOJYHPOBOJHUKU. 3aKOH
COXpPaHEHUS NEKTPUUECKOTO 3apsa.

B3anmoperictBue 3apsnoB. 3akoH Kynona. ToueuHsbli 3J1€eKTpUYECKUI
3apsa. ODJeKTpudeckoe Ioje. Hanpsk€HHOCTh 3JIEKTPUYECKOTOo TOJIS.
[IpuHIMIT Cynepno3uLNU INEKTPUUECKUX MoJie. JIMHUKU HAnpsiKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGora cun anexkrpocratudeckoro mois. Ilorennuman. Pa3HocTh
NOoTEeHIUANOB. [[pOBOAHUKN U AUAINEKTPUKHU B DJIEKTPOCTATUUYECKOM TIOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

OnekTpoe€MKoCcTh.  KoHzaeHcaTtop.  DJIEKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOpa. DHEPTUS 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne  ycTpoMcTBa M MNPAKTHYECKOE  NPUMEHEHUE:
ANEKTPOCKOI, 3JEKTPOMETP, BJIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMHUPOBAJIBHBIM armapar, CTPYHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonericTBrE HA3JIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThuecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM T10JIE.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSIHUS MEXKAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopA.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. I[locmoaunstii 3nekmpuueckuit mok. Toxu 6 paziuunvix
cpeoax

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO
Toka. Mctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTKa LENU.

DJIEKTPUYECKOE  CONPOTHUBJICHHE.  YJIEIIBHOE  CONPOTHUBIICHUE
BemlecTBa. l[locinenoBarenbHoe, mapauiebHOE, CMEIIAHHOE COCIUHEHHE
MIPOBOJHUKOB.



PabGora anextpuyeckoro Toka. 3akoH Jlxoymns—Jlenuna. MomiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYILASI CUJIAa U BHYTPEHHEE COMPOTHBICHHE HMCTOYHHUKA
Toka. 3akoH Owma s TOJHOW (3aMKHYTOM) AJIEKTPUYECKOM IIEIH.
Kopotkoe 3ampikanue.

DJIEKTPOHHASI MPOBOJAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh
CONPOTHUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[MonynpoBoguuku. CoOCTBeHHass W TPUMECHas MPOBOJUMOCTH
nonynpoBoaHukoB.  CBoiicTBa  p—N-nepexoaa. IlonynpoBoAHUKOBBIE
npuOOpEI.

DJIEKTPUYECKUM TOK B pacTBOpax M pacillaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUAIUA. DIEKTPOJIU3.

DIIEKTPUUECKUM TOK B razax. CamocTosSTeNbHbBIN 151
HECAMOCTOSITENIbHBIN pa3pan. Momuus. [lnazma.

TexHuueckue yCTpoNUCTBa M MPAKTUUECKOE NMPUMEHEHHE: aMIIEPMETD,
BOJITMETP, PEOCTAT, UCTOYHUKHU TOKA, dJIEKTPOHArpeBaTEIbHbIE TPUOOPHI,
AIEKTPOOCBETUTEIbHBIE puOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBIN IO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIHI
ZIMOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIWHIPUYECKUX IPOBOJHHKOB OT
JUTMHBI, TUTOIIAAN TOTIEPEYHOr0 CEUCHHS U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsiMoe u3mMepeHue MEKTPOABHAKYIIEH CUIIbl. KOpOTKOE 3aMbIKaHUE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NPpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AUOJA.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepeHne »IEKTPOABUKYIIECH CHUJIBl HCTOYHHUKA TOKAa M €ro
BHYTPEHHETO CONPOTUBIICHUS.

Habnronenue anexrposusa.

MexknpeaMeTHbIe CBA3H



N3yuenne kypca ¢uszuku 0OazoBoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS C YYETOM COIEPKATENBHBIX MEKIIPEAMETHBIX CBA3EH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpadru 1 TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C HM3YYEHHEM METOJOB
HAyYHOTO IMO3HAHUA: SIBJICHUE, HAy4dHbId (akT, runotesa, (unmveckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOJIOIEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE,
MOJENb, U3MEPEHHE.

Mamemamuxka: pemieHue CUCTEMbl ypaBHEHUH, JIMHEWHas (DyHKIuS,
napabona, runepbona, X rpadukd U CBOICTBA, TPUTOHOMETPUYECKHUE
(GyHKIMU:  CHHYC, KOCHUHYC, TaHIE€HC, KOTAHI'€HC,  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBl M HMX NPOEKIUM HA OCH
KOOpPJIMHAT, CJIIOKEHNE BEKTOPOB.

buonocusn: mMexannueckoe ABUKEHUE B JKUBOW Mpupoje, nuddysus,
0CMOC, TEIIOOOMEH >KMBBIX OPTaHU3MOB (BHJIbI TEIIOTIEPEIayH, TEMI0OBOE
paBHOBECHE), JIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE AaTOMOB H
MOJIEKYJ, MOJIb BEILIECTBA, MOJISIPHASI MAacca, TEIJIOBbIE CBOMCTBA TBEPABIX
T€I, KUIAKOCTEM W Tra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJIUTHYECKAs IUCCOLMAIMs, TaTbBaHUKA.

l'eoepaghus: BTaXXHOCTH BO3/TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUE JIBIDKEHHH €  HMCIOJIb30BAHUEM
MEXaHU3MOB, Y4Y€T TPEHUS B TEXHHUKE, IOAUIUIHUKH, HCIOJIb30BAHUE
3aKOHA COXpPaHEHMs MMIyJIbca B TEXHHUKE (pakeTa, BOAOMET U IpYrue),
JBUTATEllb BHYTPEHHETO CropaHus, TmapoBas TypOuWHA, OBITOBOM
XOJIOAWIBHUK, KOHJIWLMOHEpP, TEXHOJOTHH IMOJIYyYEHUS] COBPEMEHHBIX
MaTEpHAIOB, B TOM 4YHUCJIE HAHOMAaTE€pUalOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATUUECKasT 3allUTa, 3a3eMJICHHE 3JIEKTPOIpHOOpPOB, KCEPOKC,
CTPYUHBIN IIPUHTEDP, 3JIEKTPOHATIPEBATEIbHBIE npuOoPHI,
AIIEKTPOOCBETUTENIbHBIE PUOOPHI, TaJIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAs UHOYKUUA

IlocTostHHBIE MarHmThl. B3amMoaelcTBHE ITOCTOSIHHBIX MAarHHUTOB.
MarnautHoe none. Bektop MarautHOrM nHAYKOKUU. [[puHIMIT cynepno3unun
MarHuTHeIX moJied. JIuHun ™MarHutHOM uWHAYKIUU. KapTthHa nIuHUN
MarHuTHOM MHAYKIIMU MOJISl MOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oje MpOBOAHHMKA ¢ TOKOM. KapThHa JMHUN WHIYKIIUA
MArHUTHOTO TMOJs JJIMHHOTO MOPsIMOrO MPOBOJAHUKA M 3aMKHYTOrO



KOJIBLIEBOTO  IMPOBOJHMKA, KATyIIKA ¢ TOKoM. OmbeIT Opcrena.
B3aumopenicTBre NpOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna Jlopenua, e€ moaysib U HarpaBieHue. J[BkeHUE 3apsoKeHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM nose. Pabota cunbl Jlopenia.

SIBiieHne 3JIeKTpOMarHUTHONM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
MHIAYKIHAW. DJIEKTPOABIKYIIAs CUJIA UHAYKIHH. 3aKOH 3JIEKTPOMArHuTHOM
uHaykuuu dapanes.

BuxpeBoe s5ekTpudecKkoe nojie. DIEKTPOABMKYIIAsA CHIIa UHAYKIHAU
B MPOBOJHUKE, JBMXKYILIEMCSI MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM
oJIe.

IIpasuno Jlenua.

NHOyKTUBHOCTD. SIBIIEHME CaMOMHAYKUMU. DIEKTPOJABHKYLIAs CUila
CaMOUHIYKIIHH.

DHeprusi MarHUTHOTO TOJIL KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbIE

MarHUTHI, AJIEKTPOMArHUTHI, AJIEKTPOJIBUTATEND, YCKOPUTEIHU
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS ME€Yb.
Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHNE INEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBWKYILIEH CHJIBI HHAYKIUUA OT CKOPOCTHU
VU3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBrieHnEe cCaMOMHIYKIIMH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

UccnenoBanue siBNEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Pa3nen 5. Kose0anusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KoJj1edanus
KonebarenrHas cucrtema. CBOOOIHBEIE MeEXaHHUYECKHE KojacOaHUS.
lapmonnueckue koneOanus. Ilepuon, wacrora, ammautyaa U ¢asa



koneOanuii.  IlpyxuHHBIA  MadATHUK. MaTemMaTHUYEeCKUH  MAasTHUK.
VYpaBHeHue rapmMoHuueckux KojieOanuil. IlpeBpamieHue sHEpruu mnpu
rapMOHUYECKUX KOJIEOAHUSAX.

KonebarenbHbiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIEC KOJIEOaHUS
B UJI€aJIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUsl MKy MEXaHUYECKUMU
U DJEKTPOMArHUTHBIMU KoneOanusimu. Dopmyna Tomcona. 3akoH
COXpAaHEHUS YHEPTUU B UCATBHOM KOJEOATEIbHOM KOHTYPE.

[IpencraBinenne o 3aTyxarolux KojneOaHusX. BbiHyXaeHHbIE
MexaHuueckue kosnebanus. Pezonanc. BeiHyXAeHHbIE 3JEKTPOMArHUTHbHIE
KoJIe0aHMUs.

[lepemennslii TOK. CMHYCOUIANBHBIA NMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYTHOE U AEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsHKEHUS.

Tpancopmatop. IlpousBoacTBo, mepemaua u  noTpebieHue
ANEKTPUUYECKOW HHEPruu. OKOJOTMYECKHE PUCKH TPH TMPOU3BOACTBE
anekTpodHeprun.  KynbTypa  HCHOJIB30BaHMS  DJEKTPOIHEPIMU B
MOBCEIHEBHOM KM3HHU.

TexHuuecknue  ycTpoMcTBa M NPAKTUYECKOE  MPUMEHEHUE:
ANEKTPUYECKUI  3BOHOK, TEHEpATop IMEPEMEHHOr0 TOKa, JIMHUU
ANEKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanrne mapamMeTpoB KoieOaTeIbHON CUCTEMBI (TIPYKUHHBIN
WM MAaTEMAaTHYECKUU MAsITHUK ).

HabGmonenne 3aTyxaronx KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKISHHBIX KOJICOAHUH.

Ha6monenue pe3onanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMMbsl  (3aBUCUMOCTH  CHUJIBI TOKA W HANpPSHKEHUs OT
BPEMEHU) JIJISl DIIEKTPOMArHUTHBIX KOJICOAHHIHA.

Pe3onanc npu mocienoBaTebHOM COCIMHEHUN PE3UCTOPA, KATYIIKH
VHJYKTUBHOCTH Y KOHAEHCATOPA.

Mojenb JIMHUY 3IEKTPONEpEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

UccnenoBanne 3aBUCHMMOCTH IEpUOJA MajbIX KOJeOaHUM rpy3a Ha
HUTH OT JJIMHBI HUTU U MAacCChI IPy3a.

HccnenoBanne nEpeMEHHOrO0 TOKa B ILENU W3 IOCIENOBATENBHO
COCAMHEHHBIX KOHACHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60TIHbL



Mexannueckue BOJIHBI, YCIOBUSI — pacnpocTpaHeHus. [lepuon.
CkopocTh pactpoCTpaHeHUs U JIJTMHA BOJIHBL. [lonepeuHbie U MpoaOabHbIE
BOJIHBL. HTepdepeHius u nudpakins MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Breicota ToHa. TemOp
3BYKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUSI U3ITYUYEHUS JIEKTPOMArHUTHBIX
BOJIH. Bzaumuas opuenrauus BektopoB E, B, V B anekrpomarHuTHOM
BostHe. CBOMCTBa AJEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPETOMIICHHE,
noJisipuszanus, rudpakuus, uaTepdepeHius. CKopocTh IIEKTPOMArHUTHBIX
BOJIH.

[lIkxana 2eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI pagUOCBS3U U TeJEBUICHU. Pannuonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HCHUE OKPYKAIOIIEH CpeIbl.

TexHnuueckue  ycTpodcTBa W TPAKTHYECKOE  NMPUMEHEHUE:
MY3bIKQJIbHBIE UHCTPYMEHTHI, YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U
MEIUIMHE, pajiap, paJluonpuEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
neyb.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiud MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOU
U 4aCTOTOM KoJieOaHMIA.

HccnenoBanne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPa’KCHHE,
IPETIOMIICHHE, TTOJSIpU3aIus, AU paxius, HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHetHOE pacpoOCTpaHEHHE CBETA B
ogHopoaHou cpeae. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxkeHus cBera. lloctpoeHue
N300pa)KEHUH B TIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIM
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiit
yroJ HOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Jucnepcus ceera. CnoxxHbIN cocTaB 6enoro ceeta. L[BeT.

CoOwuparoiue M pacceuBarolie JuH3bl. ToHKas nuH3a. DOKYCHOE
pacCTOsSIHUE U ONITUYECKas CHJIa TOHKOM JIMH3KI. [locTpoenue nzobpaxeHui



B cOOMparonMX W pacceuBarolmMX JuH3ax. PopMyna TOHKOH JIMH3BI
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosas ontuka. Uatepdepenuus ceeta. KorepeHTHbIE MCTOYHUKH.
VYcnoBus HaOMIOACHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTHUHE OT ABYX CUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus ceera. Judpaximonnas pemérka. Y cioBrue HaOMIOACHUS
IJIaBHBIX MaKCMMYMOB IIpU MaJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne yCTpoHUCTBa M MPAKTUUECKOE MPUMEHEHHUE: OUKH, JIYTIa,
doToanmapar, MPOEKIIMOHHBIM  ammapaT, MHKPOCKOI,  TeJIeCKoTl,
BOJIOKOHHAs OTNTHKA, AU(GPAKIIMOHHAS PEIIETKA, IMOISIPOUI.

Jlemoncmpayuu

[IpsmonHEHOE paclpOCTPAaHEHUE, OTPAXKEHHUE U MPEIOMIICHUE
ceera. OnTudeckue mpuOoOpsHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TeJIECKOMa.

HaGmonenne naTepdepeHnm cBera.

HaGmonenune nudpakuuu cBera.

HaGmonenune nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tonyuenne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmronenue nmonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

N3Mmepenue nokasarens NperoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paXeHUH B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MexXaHuku. lloctynarts
CIICLIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH  MOIYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTA DHHIITEHHA.

OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE BpPEMEHH W
COKpAILICHUE JIJIVHBI.

DHEPrus U UMIYJIbC PEISITUBUCTCKON YaCTULBI.

CBsA3bp MacChl C 3HEPTHEN U UMITYJIbCOM PENSTUBUCTCKOW YACTHULIBIL.
DHEPrus MoKosl.



Paszpnen 7. KBanroBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. Dopmyna [Inanka cBs3u 3HEpruu PoToHa C €ro 4acTOTOM.
DHeprust 1 UMIYJbC GOTOHA.

OtkpeiTe u uccienoanue porodPpdekxra. Onbitel A. I'. Cronerosa.
3akonbl (ororddekra. VYpaBHenuwe OitHmTedHa g (dorodddexra.
«Kpacnas rpanuna» porosddekra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckue  ycTpodWcTBa W TPAKTUYECKOE  MPUMEHEHUE:
¢doTornemMeHT, PoToaaTINK, CONHEUHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro GoTodddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Peszepdopna mo paccesHuio o -
yactull. [Lmanerapnas mopmenb aroma. I[loctynatel bopa. M3nydenue u
norjoiieHrue GOTOHOB MPH MEPExXojie aToMa ¢ OJHOT0 YPOBHS SHEPTUH Ha
npyroil. Bunel ciektpoB. CIIEKTp YpOBHEN SHEPrUU aToMa BOAOPOAA.

BosnnoBbeie cBoiicTBa yactuul. Bomabl e bpoits. KopnyckynspHo-
BOJIHOBOM JTyQJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyecknue  yCTpOMCTBA W IPAKTUYECKOE  MPUMECHEHHE:
CIEKTPaJIbHBIN aHANIU3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTEP.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYUICHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

HaGmronenne nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTBI, JIOKa3bIBAIOIIME CJIOKHOCTb CTPOCHHUS  sipa.
OtkpeiTHe paguroakTuBHOCTUH. OmnbiThl Pesepdopna mo omnpeneneHuro
cocTaBa paJMOaKTUBHOrO wu3nyudeHus. CBoictBa anbda-, Oera-, ramma-
u3iy4yeHus. Biusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.



OtkpeiTHEe TIpOTOHa W HeuTpoHa. HykinoHHas wmoxens sAnpa
I'eiizenbepra—Banenko. 3apsa sapa. MaccoBoe uucio siapa. M3oTomsl.

Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBINA OeTa-pacnaj. ['amma-
U3JIy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnajia.

DHeprusi CBSI3W HYKJIOHOB B sipe. Snepubie cuibl. Jledekt Macch
Aanapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepuwiit  peaktop. Tepmosimepubiii  cunte3.  [IpoGnembr  u
MEPCIEKTUBBI SIICPHOW DHEPTeTUKU. ODKOJOTHUYECKUE ACTEKThl SACPHOMU
SHEPreTUKHU.

DnieMeHTapHbIe YacTUlbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMHU JIEMEHTAPHBIX YaCTHIL.

dyHnaMeHTanbHble  B3auMOJICWCTBUS.  EnuHCTBO  (pu3HUECKOU
KapTUHBI MUpa.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: HO3UMETD,
kamepa Bunbcona, siiepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TUnK HOHU3HUPYIOIIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Otanbl pa3BUTUA acTpoHOMUU. [IpuKIagHOE U MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3B&3mHoro Heba. CosBesnusi, sSpKUe 3BE3BI, ITUTAHETBI, HX
BUJIMMOE JIBUKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTMBHOCTh. Mcrounuk sHepruu CoiiHIa |
3BE31.  3BE3ABI, WX  OCHOBHBIE  XapakTepucTuku. Juarpamma

«CTEKTPATBHBIN KJ1ace — CBETUMOCTBY. 3BE31bI TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3]
TJIaBHOM MOCJIEIOBATEIBHOCTH. BayTtpennee CTPOEHUE 3BE3 .

CoBpeMeHHbIe TPEACTaBICHUS O MPOUCXO0XKACHUU U 3Bomonuu ColHIa U
3BE3/1. DTambl )KMU3HU 3BE3I.

Muieunsiii Ilyte — Hama [Manaktuka. Ilosmoxxenue u nBUKEHUHE
Conmnuna B lamaktwke. Tumbl ranakTuk. PaguoralakTuku W KBaszaphl.
YeEpHble ObIpbI B Ipax TATAKTHK.

Bcenennasi. Pacmiupenue Bceenennoil. 3akon XaO0Ona. PaszOeranue
ranakTuk. Teopust bosbmioro B3peiBa. PennkroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.



Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaGmionenust  HEBOOPYKEHHBIM ~ TJIa30M € HCMOJb30BaHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUN ISl OMpENIeNICHUs] TOJOKEHUsI HEeOEeCHBIX
OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHble co3Be3ausi (CeBepHOro
MOTYIIAPHS U APKUE 3BE3/BI.

HaGmonenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O0o01maomiee NOBTOPEeHUE

Pons pusuku u acTpoHOMHUHM B IKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M ATHUYECKOUN cdepax NesTeTbHOCTH YeJIOBEKa, POJib U MECTO
bU3UKM ¥ acTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTUHE MHUpa, POJib
dbuzudeckoi Teopuu B (HOPMUPOBAHUU TMPEJACTABICHUN O (HU3NUECKOM
KapTUHE MHpa, MECTO (U3MUEeCKOol KapTUHBI MHUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPECTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0Oa3oBoro ypoBHs B 11 Kkiacce
OCYILIECTBIIIETCS. C YYETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C HM3YYEHHEM METOJ0B
HAyYHOTO IIO3HAHHUA: SBJICHUE, HAy4HbIH (akT, TUnoresza, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHHE, HKCIIEPUMEHT, MOJEIUPOBAHUE,
MOJEJNb, U3MEPEHHE.

Mamemamuka: pelieHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GyHKIIMU:  CHUHYC, KOCHUHYC, TaHI€HC, KOTaHT€HC,  OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbl M HMX IMPOEKIHU Ha OCH
KOOPJIMHAT, CJIIOKEHUE BEKTOPOB, TPOU3BOJIHBIC dJIEMEHTAPHBIX ()YHKIIHA,
NpU3HAKA TOJ00MSI TPEYTOJbHUKOB, OIpEETICHHE IUIOMAAN TIIIOCKUX
buryp u o6BpEMa Teu.

buonoeus:  3neKTpUYECKUE  SBJICHUS B JKMBOW  NPUPOJE,
Kosie0aTeIbHbIe JBWIKEHUS B JKUBOM MPHUPOJE, ONTUYECKHUE SIBICHUS B
YKABOW NIPUPOJE, AEUCTBUE PAIUALIMU HA )KUBBIE OPTaHU3MBI.

Xumusi: CTpPOCHUE aTOMOB M MOJIEKYJ, KPHCTAJUIM4YECKash CTPYKTypa
TBEPABIX TeEJl, MEXaHU3Mbl OOpPA30BaHMS KPUCTAIIMYECKOW PEIIETKH,
CIIEKTpaJIbHbIA aHAIU3.

l'eocpaghusi: mMarHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MArHUTHBIX PV,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnono2us: TAHUM DIJIEKTPOIIEpEIad, FT€HEpaToOp NEPEMEHHOIO TOKa,
3JEKTPOJBUTaTENb, HWHAYKUHWOHHAs I€4b, pajgap, pPaauoONpUEMHUK,



TeJaeBU30p, aHTeHHa, TenedoH, CBU-meub, NpOEKIMOHHBIN ammapar,
BOJIOKOHHAsI OTNITHUKA, COJIHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IPOI'PAMMOBI
o OU3UKE HA  YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

OcBoenue ydeOHOrO mpeamera «dDu3uka» Ha YPOBHE CPEIHETO
obmero o6Opa3oBanusi (0a30BBIM  ypOBEHB) JOJDKHO  OOECTIEUHUTH
JOCTIKEHUE CIICTYIONUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIHTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHS ydeOHOro mpeamera «Duzmka
JTOJDKHBI ~ OTpakaTh  TOTOBHOCTh U CIIOCOOHOCTH  OOYYaronIuxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH IMO3UIMEH JTUYHOCTH,
CUCTEMOW  IICHHOCTHBIX  OpPHMEHTAIlM{, TO3UTHUBHBIX  BHYTPEHHUX
yOEXKIeHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
oO1iecTBa, pacuidpeHre >KU3HEHHOTO OIbITa M OIbITA JESITEIHLHOCTH B
MpOIECCe  pealu3alldd  OCHOBHBIX  HAIPaBIICHUH  BOCIUTATEIBLHOU
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKITAHCKONW TO3HMIIMK O0OydYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO OOIIECTBa;

NPUHATHAE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHYECKUX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B HHTEpecax
rpakJaHCKOTO  OOIIecTBa, Y4yacTBOBaTh B  CaMOYIPABJICHUH B
00pa3oBaTeILHOM OpraHU3aIiu;

YMEHHE B3aMMOJCHCTBOBATh C COIMAJbHBIMU MHCTUTYTaMH B
COOTBETCTBUHM C UX (QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM IE€ATETBHOCTH;

2) MATPHOTHYECKOT0 BOCTIHTAHMS :

c(hOPMHUPOBAHHOCTh POCCHMCKOW TPaKJIAHCKOHW  HJICHTHYHOCTH,
MaTpUOTHU3MA;

IICHHOCTHOE  OTHOIIEHHWE K  TOCYJAapCTBEHHBIM  CHMBOJIaM,
JTOCTHIKEHHUSIM POCCUNUCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

chopMUPOBAaHHOCTL ~ HPABCTBEHHOTO CO3HAHUS,  ITHUYECKOTO
TOBEICHUS,



CIOCOOHOCTh OLIEHHBATh CHUTYAallMIO M NPUHUMATh OCO3HAHHBIE
peLICHHsI, OPUCHTHUPYSCh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH,
B TOM YHCIIE B IEATCIHOCTH YIEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IIOCTPOECHUE YCTONYHUBOTO OYIyIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY HAydHOI'O
TBOPYECTBA, IPHUCYIIETO PU3HUECKOM HAYKE;

5) TPy/10BOro BOCIIUTAHMS :

HHTEPEC K Pa3IuYHbIM chepaM MpodheCcCHOHATBHOM AeITEIbHOCTH, B
TOM YHCIE CBS3aHHBIM C (U3UKOH W TEXHHUKOH, yMEHHE COBEpIIAThH
OCO3HAHHBIM BBIOOp OyayIneil mpodeccuu U peaan30BbIBaTh COOCTBCHHBIE
’KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHI0 M CaMOOOpa30BAHHIO B
obacTi (pHM3KMKH HA TIPOTHKECHUH BCEH JKU3HU;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

C(OPMHPOBAHHOCTH  DKOJIOTHYECKOH  KyIbTYpPHl,  OCO3HAHHE
r1100aIbHOTO XapakTepa KOJOTHYECKUX IPOOIIEM;

IUIAHKPOBAHKE U OCYILECTBIEHHE IEHCTBHI B OKPYXKAOIIEH cpesie Ha
OCHOBE 3HaHUS IIeJIe YCTOMYNBOIO Pa3BUTHsI YEIOBEUECTBA;

pacIIMpEHHe OIbITa JEATEILHOCTH YKOJIOIMUYECKON HAIPaBICHHOCTH
Ha OCHOBE MMEIOIIMXCS 3HAHUHN 110 (QU3HUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (DU3NUIECKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOM JEATEIBHOCTH, TOTOBHOCTH B
nporecce  u3ydeHHss — QU3MKM  OCYHIECTBISATH  NPOCKTHYIO |
HCCIICIOBATEIbCKYIO JCSITEIbHOCTh HHANBHIYaIbHO M B IPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue aAeiicTBUS:

CaMOCTOSITEIbHO (POpMyNIMpOBaTh U AaKTyaJU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh UEIU ACSATEIbHOCTH, 3aJaBaTh MapaMETpbl U KPUTEPUH
WX JOCTUKCHUS;

BBIBJISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS] B PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;

pa3palarbiBaTh IUJIaH pelieHus NOpoOJeMbl ¢ Y4YETOM aHalu3a
MMEIOIINXCS MATEPUATIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JACSATCIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIHHOCTH;

KOOPJIWHUPOBATh W BBIMIOJHATH PAOOTy B YCIOBHSIX pPEATBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KpPEATHBHOE MBINIJICHUE TIPH PEIICHUM KU3HCHHBIX
npooseMm.

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

BJIQJICTh HAYyYHOW TEPMHHOJIOTHEH, KIIOUYEBBIMH TIOHATUSIMH U
MeToIaMH (PU3NYECKON HAYKHU;

BJIQJICTh HABBIKAMU  Y4YCOHO-WCCIICAOBATEILCKOW H  TPOSKTHOU
AesTeNbHOCTH B o0jacTh (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETIFHOMY TOMCKY METOJOB peIIeHUs 3anad (U3HIECKOTO
coJiep KaHus, TIPUMECHCHHIO Pa3JIMYHbIX METOI0B ITO3HAHWS;

BJIQJICTh BHJIAMH JCATEIBHOCTH TIO IMOJTYYEHHUI0O HOBOTO 3HAHUS, €T0
UHTEPIIPETAIINH, MPEOOPa30BaHUI0 U MPUMCHCHHIO B PA3JIMYHBIX YUCOHBIX
CUTyallusX, B TOM YHCJIE TPU CO3JAaHUM YYCOHBIX IMPOCKTOB B 00JIaCTH
(1076370478

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBS3M U aKTyaJU3HpPOBATH
3a/layy, BBIJBUTATh THUMNOTE3y €€ pelleHusi, HaXOAUTh ApPTyMEHTBI JIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUM, 3aJaBaTh MapaMeTphl U KPUTEPUH
pElIeHHUS;

aQHAM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3aJlayd PEe3yNbTaThl,
KPUTHUYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBUSAX;

CTaBUTHh U (POpMyIHpPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU DU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYalldsM, OIICHUBAaTh MPHOOPETEHHBIN
OTIBIT;

YMETh TEPEHOCUTh 3HAHUS O (U3MKEe B MPAKTUUECKYI0 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJIECH, Tpejararb OPUTHHAIBHBIC TOIXOIBI U
pEIICHHS;

CTaBUTh TIPOOJEMBI W 3aJa4d, JOMYCKAIONINE albTePHATUBHEIC
pEIICHHS.

Pab6ora ¢ ungopmaumeii:

BJIQJICTh  HABbIKAMH  TIOMy4YeHHs HWHopMarmuu  (QU3UIECKOTO

ColepKaHWsl W3  HMCTOYHUKOB  PA3HBIX  THUIIOB,  CAaMOCTOSITEIHHO



OCYIIECTBJISITh TOMUCK, aHaJIM3, CUCTEMATU3AlMI0 W HHTEPIPETALMIO
MH(pOpMAIH Pa3IMYHbIX BUJIOB U (DOPM MpPECTaBICHUS;

OLICHMBATh JI0OCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh CPEJICTBA MHPOPMALMOHHBIX U KOMMYHHMKAaLMOHHBIX
TEXHOJOTUA B  PEIIEHWHM  KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX H
OpraHU3allMOHHBIX 3aJady C COONIoIeHHEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTHMEHbI, pPecypcocOepeKeHHs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30MacHOCTH;

co371aBaTh TEKCTHI (PU3HUUYECKOTO COJIEPKAHUS B Pa3IUYHbIX (hopMaTax
c yuéToM Ha3HayeHus HUH(OpMALMM U 1EJIEBOM ayAUTOPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YyaTH3ALIUU.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBJIAThL OOIIEHHEe Ha Yypokax (U3UKH U BO BHE-YPOUHOMU
NEeSATeIIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKM KOH(MIUKTHBIX CUTyallud W CMSTYaTh
KOH(DJIMKTHI;

pa3BEPHYTO H JIOTMYHO H3JaraTb CBOK TOYKY 3pEHUSA C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh M  UCIOJb30BATh IPEUMYLIECTBA KOMAHIHOW W
UHANBUAYaTbHON paOOTHI;

BBIOMpATh TEMAaTHUKy M METOJIbl COBMECTHBIX NIEUCTBHHM C yu&€TOM
OOIIX UHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WieHA KOJICKTHBA;

IPUHUMATh LM COBMECTHOM JESATEIbHOCTH, OpPraHU30BBIBaTh U
KOOPIMHUPOBATh JEUCTBUS N0 €€ JOCTWKEHHUIO: COCTAaBJIATh IUIaH
JENUCTBUH, paclpeAesiaTh POJIU C YIETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3YNBTaTHl COBMECTHOM pabOTHI;

OLICHUMBATh KAYECTBO CBOETO BKJIAJIa U KAKJAOT0 YYACTHHKA KOMAaHJbI
B 00IIUI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBbIE MPOEKTHI, OIIEHUBATh UAEU C MO3UIUU HOBU3HBI,
OPUTMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMUHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE yUeOHbIE 1eHCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATEJIbHYIO [EATEIbHOCTh B
obmactu (UMK U aCTPOHOMHH, BBISIBISTH NPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;



CaMOCTOSITEJIbHO  COCTaBIATh IUIAH  PEHIEHUS  Pacu€THBIX U
KaueCTBEHHBIX 3aJ1ay, TUIAH BBIMOJHEHUS MPAKTUUECKON paboThl ¢ yu4€ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEATIOUTECHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuiupsiTb paMKd Y4eOHOTO TIpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHN I,

nenaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTbH 3a PEUICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JSPYAUIUU B
obnmactu (U3MKHU, TOCTOSHHO TIOBBIIIATH CBOWM 00pa3oBaTEIbHBIN
KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyalldsiM, BHOCUTh KOPPEKTHBHI B
NEeSATEeIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM;

BJIAJIETh HaBBIKAMHU T[I03HABATEIIBHOW pe(dIIeKCun Kak OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUI U MBICIHMTENIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pedJIeKCUU MJisi OLICHKH CHUTYyalluu, BHIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIIECHUS 10 UX
CHUKEHHUIO;

IPUHUMATh MOTHUBBI U apTyYMEHTHI APYTUX IPH aHAIHU3€ PE3YyIbTaTOB
NEeATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMast CBOU HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MPHU aHAIHU3€ PE3YyIbTaTOB
NEeATENbHOCTH;

pU3HABATH CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B npouecce a0CTUXEHHS JHYHOCTHBIX pE3YJbTaTOB OCBOEHUS
nporpaMMbl 1Mo (pU3MKe JJI1 YPOBHS CpPEIHEro 00IIero oOpa3oBaHUS Y
oOydJarommxcs COBEPIIEHCTBYETCS AMOIMOHATBHBII UHTEJUIEKT,
npeAnoJaraminii chopMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKJIIOYAIOMIETO CIMOCOOHOCTh IOHUMATh  CBOE
AMOIMOHAIBLHOE COCTOSIHWE, BUJIETh HAIPABIICHUS Pa3BUTUSA COOCTBEHHOMU
AMOIMOHAILHOM c(epbl, ObITh YBEPEHHBIM B CEO€;

CaMOpPETyJIMpOBaHUsA,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CHOCOOHOCTH
aJanTUPOBATHCA K AMOILMOHAIBHBIM U3MEHEHHUSIM U MPOSIBISATH TMOKOCTD,
OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHUBALIMM, BKIIIOYAIOIICH CTPEMIICHUE K JOCTUIKEHUIO
LIEJIA U yCIIEXY, ONTUMHU3M, UHUIIUATUBHOCTb, YMEHUE I€MCTBOBATH UCXOAS
U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh SMOLMOHAIBHOE
COCTOSIHUE [JIPYyTUX, YYUTHIBATh €ro NpPH OCYUIECTBICHUU OOILEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPAUBATH
OTHOWIEHHUS] C JAPYTMMH JIIOJIbMH, 3a00TUTHCS, MNPOSABIATH HMHTEpEC U
paspeniatb KOHGIUKTHIL.

IHPEAMETHBIE PE3YJIBTATBI

K koHny obOydsenus B 10 kiacce npeaMeTHbIE pe3yibTaThl Ha
0a30BOM ypOBHE JOJKHBI OTpa)kaThb COPMUPOBAHHOCTh Y OOYYarOIHUXCS
YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb M MeCTO (U3UKH B
(OopMUPOBAaHMM COBPEMEHHOM Hay4YHOM KapTUHbI MHpA, B PpPa3BUTHH
COBPEMEHHON TEXHUKU U TEXHOJOTHMH, B IPAKTUYECKON IEATENBHOCTH
JIFOIEH;

YUUTHIBaTh TPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOJEIEH:
MaTepuaigbHas TOUYKa, HWHEpIHUAbHAs cHCTeMa OTCUéTa, aOCONIOTHO
TBEPAOE TENO, MACAIbHBIM a3, MOIEIM CTPOCHHUS Ia30B, JKUIKOCTEH H
TBEPABIX TEJ, TOUEUHBIN JEKTPUUECKUN 3apsj IPU PEIIeHUH QU3NUYECKUX
3az1ad;

pacro3HaBaTh (pu3nueckue sBIEHUs (Ipouecchl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXAaHHUKH, MOJICKYJIIPHO-KUHETUYECKON  TEOpUHU
CTpOEHUS  BEUIECTBA M JJIEKTPOJMHAMHUKH:  PaBHOMEpPHOE U
PABHOYCKOPEHHOE MNPSIMOJIMHEWHOE JBHUYKEHHE, CBOOOJHOE MaJeHUe Tell,
IBMKEHHE IO OKPYKHOCTH, MHEpLUs, B3auMozeWcTBue Tei, nudpdysus,
OpOYHOBCKO€ JIBUKEHHE, CTPOCHUE )KUJKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0béMa Ten MNpU HarpeBaHWU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHUE,
UCIIApEHME, KOHJEHCAlWs, IUIABICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BIQ)KHOCTb BO3JYyXa, IMOBBIIICHUE HABJICHUA ra3a IPU €r0 HAarpEBAHUU B
3aKpBITOM COCYZE, CBS3b MEXKAY IIapaMETpaMH COCTOSHHUSA Tras3a B
M30IIPOLIECCAX, JIIEKTPU3ALUS TEII, B3aUMOJCUCTBHE 3aPsI0B;

ONKCHIBATb MEXAHUYECKOE JBM)KCHHE, HCIONIB3Ysd (PU3NYECKUE
BEJIMYMHBI: KOOPAHUHATA, IIyTh, [IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca
TeNa, CHJIA, HUMIYJIbC Tela, KUHETUYECKass DHEpPrus, IOTCHLIHAJIbHAS
DHEPrusi, MeXaHn4yeckas: paboTa, MEXaHUYECKasi MOIIHOCTb; IIPU ONUCAHUU
IIPABWJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH, UX



0003Ha4YeHUsI U €IUHUIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIONINE JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMHU BETUYUHAMU;

OMUCHIBATh U3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIC SIBJICHMUSI,
UCIIONB3Ysl (PU3UYECKHE BEJIMUMHBI: JAaBJICHHE ra3a, TeMIlepaTrypa, CpeIHssl
KUHETHYeCKast SHEPTUS Xa0THUYECKOT0 JIBKEHUSI MOJIEKYI,
CpeIHEKBaJpaTUUHAsE ~ CKOPOCTh  MOJIEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHsISI dHEprusi, padora raza, K03(pGUIMEHT MOJIE3HOTO EUCTBUS
TETJIOBOTO JIBUTATEJS; MPU OMUCAHUU MTPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJI MCTOJIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHMIIbI, HAXOJAUTh
dbopMysibl, CBS3bIBAIOIINE JAaHHYIO (U3HMYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAM;

OMHUCHIBATh H3YYCHHBIC DJEKTPUUECKHUE CBOMCTBA BEIIECTBA W
ANIEKTPUYECKUE SIBJICHUS (IIPOIIECCHI), UCIIONb3Ys (DU3NUYECKUE BEITUYUHBI:
ANEKTPUUECKUM 3apsiji, DJICKTPUYECKOE TOJe, HANpsHKEHHOCTh MO,
MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPU ONMMCAHUU TTPABUIILHO TPAKTOBATh
(U3UYECKUIM CMBICI UCTIOIb3yEMbIX BEIMUMH, KX 0003HAYCHUS U CTUHUIIBI;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIUYUHY C
OPYTUMHU BEJIMYMHAMU;

aHANMM3UPOBATh (U3MUECKHE TIPOLECChl U SBIEHUS, HCIOJIb3YS
dbu3uYecKre 3aKOHBI U MMPUHIIMIIBL: 3aKOH BceMHupHOro Tsrorenus, I, 11 u 111
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsS MEXAHWYECKOW HHEPruH, 3aKOH
COXpAaHEHMsS] HMMIIyJbCa, NPUHUUII CYNEPIO3ULINU CUJI, T[PUHIUI
PAaBHOIIPAaBUS  MHEPIHUAIBHBIX  CHUCTEM  OTCU€Ta,  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSl BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b
CpeAHEN KHHETHYECKOM SHEpPruu TEIUIOBOTO JBHKEHHUS MOJEKYH C
aOCONIOTHON TeMIepaTypol, TMepBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHMs JIEKTPUUECKOro 3apsiaa, 3akoH KyioHa, pu 3TOM pa3inuyaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE U
ycJIoBHS (TpaHUlLlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIUIIBI JCUCTBUA MAIIWH, MPUOOPOB H
TEXHHYECKUX  YCTPOWCTB, pas3nuyaTh yCIOBUS WX  O€30MacHOro
UCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI TI0 MCCIEOBAHUIO (PU3MUECKHUX SIBICHUN
U TPOLIECCOB C HCIOJb30BAaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHUU, MpU
3ToM  QopMynupoBaTh MpodlieMy/3ajadyy W TUIOTE3y  Y4yeOHOTro
AKCHEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OpY/IOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;



OCYIICCTBIISITh TPSAMBIE W KOCBCHHBIC MW3MEpPEHUS (PU3HUECKHUX
BEJIMYMH, TPH OTOM BBIOMPATh ONTHUMAIBHBIA CHOCO0 H3MEpPEHUS H
WCITOJIb30BaTh U3BECTHBIC METOJIBI OIICHKHU MOTPEITHOCTEH N3MEPEHUI;

UCCIICIOBATh 3aBUCUMOCTH MEXAY (QU3MUYESCKHUMH BEIUYHMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX HW3MEpPEHWH, TpU O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yJbTaThl  IOJYYCHHOW  3aBHUCHUMOCTH
dbu3MYecKuX BEIWYMH B BHUAE TaOmuIl U rpaduKoOB, JAEJIaTh BBIBOJBI IO
pe3yabTaTaM MCCIIeI0BaHUs;

coOioaTh MpaBuia  OE30MacHOro TpyJda TpPU  TIPOBEACHUU
UCCIIeIOBaHUA B pamMKax  y4eOHOro  SKCHepuMeHTa,  ydeOHo-
UCCJIEIOBATEILCKOM W TPOCKTHOM JESATETLHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemaTth pacy€THbIC 3a/1auu C SIBHO 3aJlaHHOU (PU3MYECKON MOJIEIBIO,
UCTIOJIb3Ysl (PU3MYCCKUE 3aKOHBI M TIPHHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJ1ayu BRIOMPATh (PU3UYECKYIO MOJICIb, BBIICIATh (PU3HUCCKUE BEIIMYUHBI
U (HopMyJIbl, HEOOXOMUMBIC IS €€ PEIICHHS, NPOBOAWTH PacUYEThl |
OIICHUBATh PEAIbHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NUECKON BEITUINHBI,

pemath  KaueCTBEHHbIE  3aJayd:  BBICTpAaWBaTh  JIOTHYECKH
HEMIPOTHBOPEUMBYIO I1ICTIOYKY PACCYXJICHUH C OMOpOd Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PUBHUECKUE SBICHUS;

UCIIONIB30BaTh TIPH  PEIICHHH Y4YeOHBIX 3a/Jad  COBPEMEHHBIC
uHOOpPMAIIMOHHBIC  TEXHOJOTUM JIJII  TOHMCKA, CTPYKTYpHpPOBaHUS,
UHTEpPOpETAllMd W TPEACTaBICHUS YYCOHOM W HAyIHO-TIOMYJISPHOU
uHQOpMalMK, TOJYYECHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHaJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

NPUBOJUTh TPUMEPHI BKJIaJa POCCHHCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TPOIECCOB OKPYKAIOIIETO MHPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOMN
KU3HU I oOecriedeHus: 0€30MacHOCTH MpU OOpalleHnH ¢ MpuOopaMu |
TEXHHYECKUMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 370POBBS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATH PA0OTY TPYIIIEI, PAIIMOHATBLHO PaCTIPENesiTh 00sI3aHHOCTH U
IUIAHUPOBATh JIEATETLHOCTh B HECTAHJAPTHBIX CHUTYyaIUSAX, aJeKBAaTHO
OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYIMIBI B PEIICHUE
paccMaTpruBaeMoOi MPOOIEMBL.



K konmy oOyuyenuss B 11 kiacce npeIMETHbIE pe3yJbTaThl Ha
0a30BOM YpPOBHE JOJIKHBI OTPakaTb CPOPMHPOBAHHOCTH y OOYUaIOIIUXCS
YMEHUU:

JEMOHCTPUPOBaTh HA TMpUMEpax pojib U MeCTo (QU3UKU B
dbopMupoBaHUM COBPEMEHHOM HAy4yHOW KapTUHBI MHpaA, B Pa3BUTUH
COBPEMEHHOM TEXHUKH W TEXHOJOTMW, B NPAKTUUYECKOU IEITEIbHOCTH
JOJIeH, IETOCTHOCTh U €IUHCTBO (DU3NYECKON KapTUHBI MUPA;

YUHUTHIBATh TPAHULIBI TPUMEHEHUS U3YUYCHHBIX (PU3UUYECKUX MOJEIICH:
TOYEYHBIN JJIEKTPUUECKHUI 3aps, Jy4 CBETA, TOYECUYHBIH MCTOUYHUK CBETA,
siepHas MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO $Jipa MpU PELUICHUN
du3znueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (IIPOIECCHI) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOW (DM3UKH: dJIEKTpUUECKas
MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JACHCTBUSA
TOKa, B3aUMOJICCTBHME MAarHUTOB, DJICKTPOMArHuTHasI HHIYKIUS, ICUCTBUE
MarHuTHOTO TOJiI HAa TPOBOJHUK C TOKOM U JBIDKYIIUHCS 3aps,
AIEKTPOMArHUTHBIE Kose0aHus U BOJIHBI, MPSIMOJIMHEWHOE
pacnupocTpaHeHHe CBeTa, OTpaKeHue, MpeJoMJIeHUue, HUHTepdepeHus,
mudpakiys U MoJsipU3alis CBeTa, AUCIepCHs cBeTa, (POTOIIEKTPUUECKUM
addekr (horoaddexr), cBeToBOE AaBieHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa  aTroMa  BOJOpOJAa,  €CTEeCTBEHHasi W  HUCKYCCTBEHHas
PaauOaKTUBHOCTH;

ONKUCHIBATh HM3YYEHHBIE CBOMCTBa BeUIECTBAa (DIJIEKTPUYECKHE,
MAarHUTHBIE, ONTHUYECKHUE, DJIEKTPUYECKYIO MPOBOJAMMOCTH Pa3IMYHbBIX
Cpea) M AIEKTPOMArHUTHBIE SBJICHHS (IIPOIIECCHI), UCTIONIB3Ys (hU3NUECKUE
BEJIMYUHBL:  DJIEKTPUYECKHM  3apsig, cCcuwia TOKa, SJIEKTPUYECKOE
HaIpsDKEHUE, JJIEKTPUYECKOE COMPOTHUBIICHHUE, PA3HOCTh IOTEHIHAJIOB,
ANEKTPOABMKYIIAS CUjia, padoTa TOKA, WHIYKIUS MAarHUTHOTO TIOJsI, CHJIa
Ammnepa, cuna JlopeHua, HMHIAYKTUBHOCTb  KAaTyWIKH, OJHEPIHs
ANEKTPUYECKOTO U MArHUTHOTO MOJIEH, MepuoJ U 4acToTa KoJjeOaHuW B
Koie0aTeTbHOM KOHTYpE, 3apsAll U CHJia TOKAa B TIPOIECCEe TaPMOHUYECKHUX
AIIEKTPOMArHUTHBIX KOJeOaHmii, JOKyCHOE PACCTOSTHHE M ONTUYECKAsl CHIIa
JWH3bI, TPU OMUCAHWUHW TPABUIBHO TPAKTOBATh (PU3UUECKHA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EAUHUIBI, YKa3bIBaTh
GbopMyIibl, CBSI3bIBAIONIUE JAHHYIO (U3UYECKYIO BEIUYUMHY C JPYyTUMHU
BEJIMYMHAMU;

OMUCHIBATh U3YYECHHBIC KBAHTOBBIC SIBIICHUSI U MPOLECCHI, UCIOIb3Ys
du3nYecKre BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M 4acToTa CBETa, PHEPrusi U UMIyJibc (OTOHA, MEPHUOJ MOIypacraja,



DHEPIusl CBSA3U ATOMHBIX SAEp, NPU ONMCAHWUU IPABWIBHO TPaKTOBAaTh
(U3HYECKHI CMBICT UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €IMHHULIBI,
yKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIIME AAaHHYIO (PU3MYECKYIO BEIUYUHY C
JOPYTMMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3HMUECKON BETUUMHBL;
aHANIM3UPOBATh (U3UYECKHE TMPOLECCHl W SBICHHUSA, HCIONb3Ys

¢uznueckre  3aKOHbl M OpUHOMOBL  3akoH  Oma,  3aKOHBI
[IOCJIEOBATEIIBHOIO M NApAJICIIBHOTO COCAWHEHMS IIPOBOJHUKOB, 3aKOH
Jlxoyns—JleHna,  3aKOH  DJEKTPOMAarHWTHOW  HMHAYKIMH,  3aKOH

NPSMOJIMHEHHOTO PACIpOCTPAHEHUs CBETA, 3aKOHBI OTPaXKEHUsI CBETa,
3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE DWHIITEHHaA st GhoTodddexTa,
3aKOH COXpPaHEHUsI DHEPruu, 3aKOH COXPaHEHUs HUMIYJbCca, 3aKOH
COXpaHEHHMS JICKTPUUECKOTO 3apsi/ia, 3aKOH COXPAHEHUsI MAaCCOBOTO YHUCIIA,
nocTynatel bopa, 3aKkoH paguoaKTHUBHOTO pacraja, IpH 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAKCHHUE U
ycJIoBHS (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH;

OTIPENICNIATh HAIPABIICHHE BEKTOpPAa HWHIYKIIMM MAarHUTHOTO IIOJIs
IPOBOJHHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHna;

CTPOUTh M OIHMCHIBATh H300paXEHHE, CO3/1aBaeMO€ IIOCKUM
3epKajoM, TOHKOW JIMH30M1;

BBITMIOJHATH SKCIEPUMEHTBHI O MCCIEOBAHUIO (PU3MUECKUX SIBICHUN
U TPOIIECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUI: Mpu
3TOM  (QOopMyIUpOBaTh MpodiieMy/3amadyy W THUIOTE3y  Y4eOHOTO
AKCIIEPUMEHTA, COOMpPATh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYIOBaHUS,
IPOBOAUTH OIBIT U (POPMYITHPOBATH BHIBOBL;

OCYIICCTBIISITh TpPSIMbIE W KOCBEHHBIE W3MEpPEHUs (PU3MUECKHUX
BEJIMYMH, TPH OTOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEpPEHUS H
UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH C UCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH: MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYHH B BUJC
TaOynIl ¥ TPaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

coOmomaTh MpaBwia 0E30MacHOTO TpyJa TMPU  TPOBEICHUH
UCCIEOBAaHUA B  paMKax  yd4eOHOro  SKCHEpPUMEHTa,  y4eOHO-
UCCIIEOBATEIbCKOM W MPOEKTHOM JAESTEIbHOCTH C HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U Ta00OPaTOPHOTO 000PYIOBAHUS;

pemaTth pacy€THbIE 3a/1aud C SIBHO 3aJJaHHOW (PU3MYECKOW MOJIETBIO,
UCTONB3Yys (U3NUYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4M BHIOMpaTh PU3HMYECKYIO MOJIEIb, BBIACIATh (PU3MUECKUE BEIIMUUHBI



u (GopMynbl, HEOOXOAMMBIE i €€ pEIIeHHs, MPOBOAWTH PACUYETHl U
OLIEHUBAThH PEATHLHOCTD MOTYUYEHHOTO 3HAUYCHUS (DU3HUECKON BEITNINHBI;

pemiate  KaueCTBEHHBIE  3a/Jadyd:  BBICTpAaWBaTh  JIOTHUECKH
HETMPOTHBOPEUMBYIO IETIOYKY PACCYXKACHHHA C OMOpO Ha H3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBIICHHUS,

UCTIOJB30BaTh MpPH pEIIeHUHM YYeOHBIX 3adad COBPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJOTMHM JJIs  TIOWCKA, CTPYKTYypHUPOBaHUS,
UHTEPOpPETAllMd W TPEACTABICHUS YYeOHOWM U HAyYHO-TIOMYJISPHOU
UHPOpPMAINK, TONYYCHHOH M3 pPA3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIyIaeMyI0 HHPOPMAITHUIO;

OOBSCHATH NMPUHIUIIBI JICUCTBHS MAIIMH, MPUOOPOB U TEXHUUECKHX
YCTPOWCTB, paziuyaTh yCIOBHS HMX O€30MacHOTO WCIOJIb30BaHUS B
TIOBCETHEBHOW JKU3HU;

NPUBOANTHh TPUMEPHI BKJIAJa POCCUHCKUX W 3apyOe)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOMN
KU3HM 711 oOecrieueHus: 6€30MacHOCTH TP OOpallleHUuH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHUS 370POBBS U COOIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

paboTaTh B IPYIIE C BHIIOJHEHUEM PA3UYHBIX COLIMAIBHBIX POJICH,
IUTAHUPOBATH PAa0OTY TPYIIIBI, PAIMOHATIBHO PACIIPEACNATh 00s3aHHOCTH U
IUTAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYallUAX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIMIbl B PpEIICHUE
paccMaTpuBaeMoi IPOOIEMEI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE Monyau nporpamMmel
No 11/i1 HanmeHoBaHMe pa3je/ioB U Konrpoan Ipakruye | (uugposbie) BOCIIUTAHUSA
- TEM MPOrpaMmbl Bcero |HbIE CKHue 06pa30BaTeJIle>Ie
padoThI padoThI pecypcsl
Pazngen 1. PU3UKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
1 centsiOps: JleHb 3HaHMIA;
11 ®du3MKa 1 METOIbI HAYYHOTO 5 bu6moreka [IOK 3 centsi6ps: JleHb okoHuaHus Bropoid
' MO3HAHMS https://m.edsoo.ru/7f41bf72 | MupoBoii BofiHbI, JleHb CoMMuapHOCTH B
0opr0e C TeppopH3MOM;
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK 1 oxrsiOpsi: MexayHapOIHbI  JIEHBb
21 Kunemarika > https://m.edsoo.ru/7f41bf72 | MOWIbIX monel;  Mexaynapomubii
— - JICHb MY3BIKH;
bu6moreka [IOK 4 okTA0pst: JIeHb 3aIMTHI KUBOTHBIX;
2.2 JnHamuka 7 5 oxrs6ps: Tl Ist:
https://m.edsoo.ru/7f41bf72 KTAOpA: S\CHb yIUTCILA,
25 okTs0psi: MexayHapoaHBIH JeHb
HIKOJBHBIX OHUOJIMOTEK;
Tperse BockpeceHbe OKTAOps: JleHb
oTLA.
4 HOs10ps1: JleHp HApOAHOTO €INHCTBA;
213 3aKOHBI COXpaHEHHSI B 6 1 1 bubmorexa [IOK 8 HOsOpst: JIeHb maMsTH MOrHOMINX TPU
MEXAHUKE https://m.eds00.ru/7f41bf72 | ucnonnenun cnysxebHbIX 00s3aHHOCTEL
COTPYAHHKOB OPTaHOB BHYTPCHHHUX JIEIT
Poccuu;
[Tocnemnee Bockpecenbe HOsIOPs: JleHb
Marepu;
Hroro no paszneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

3.1

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

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

3.2

OCHOBBI TEPMOAUHAMUKH

10

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

3.3

ArperaTHbI€ COCTOSHUS
BemecTBa. Ma3oBbIe MEPEXO /b

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

3 gekabps: JleHb ~ HEH3BECTHOTO
commgara;  MexXIyHapoAHBIH  JI€Hb
WHBAJIUIOB,;

5  nmekabps:  JleHp  1OOpOBOJIBIIA
(Bonontepa) B Poccum;

9 nexabps: enb ['epoeB OteuecTna;

12 nmexabps: Jewp KonHcTutyrmum
Poccuiickoit @enepanuu.

25 suBaps:  Jewb  poccuiickoro
CTY/ICHUECTBA;

27 SIHBapsL: Henb IIOJIHOT'O
OCBOOOXKICHUS Jlenunrpana oT
(armcTceKoi OJIOKaIbI, JeHb
ocBoOOxnenns:  Kpachoit  apmueit
KpyIHeHiero «iareps CMEepTH»
AymBun-bupkenay (OcBeHiuma) —
Jenp namsTu xepTB X0N0OKOCTA.

2 ¢eBpans: JleHp pa3rpoMa COBETCKMMH
BOWCKaMH HEMEIKO-(AaIIUCTCKUX BOWCK
B CranuHrpalckoit Outse;

8 (eBpaunst: JleHb poccHiCKON HAyKH;

Hroro no pazneny

24

Pazgen 4. JIEKTPOJUMHAMUKA

4.1

DJIEKTpOCTaTHKA

10

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

4.2

IToCTOSIHHBIN dIIEKTPUYECKUN
TOK. TOKHM B pa3inu4HbIX cpenax

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

15 eBpans: [eHp mamatd o
poCcUsTHaX, WMCTIONHSIBIIMX CITYKEOHBIN
nonr 3a mpegenamu OTedecTBa;

21 ¢eBpans: MexayHapOIHbBIA JEHb
PORHOTIO SI3BIKA;

23 ¢eBpans:  JleHb  3alUTHHKA
OrteuecTsa.

8 mapra: MexnyHapOmHBIA >KEHCKHUIt
JICHB;

18 mapra: Jlenp Boccoequuenns Kprima
¢ Poccueit;

27 mapra: BecemupHBIit 1eHb TeaTpa.

12 ampens: JleHb KOCMOHABTHK;

19 anpens: JleHp mamsTH O TeHOLMIE
COBETCKOTO0 HapoAa HaIUCTaMH M HX
NMocoOHMKaMM B Tonpl  Bemumkoi



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

OredecTBEHHOIN BOWHBI.

1 mas: Ilpazgaux Becust u Tpyna;

9 mas: Jlenn IToOempr;

19 mas: JleHb OETCKUX OOIIECTBEHHBIX
opranuzanuii Poccuu;

24 Mmasi: Jenn CJIaBSTHCKOM
MMUCBMEHHOCTH U KYJIbTYPHIL.

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 4
ITPOIT'PAMME
11 KIIACC
KoaunuecrBo 4yacos JJIEKTPOHHBIE Mony.u nporpamMmel
Ne HaumeHoBaHue pa3aesioB U
Konrpoas | Ilpakruue | (uudposbie) BOCIIMTAHUS
n/n TeM NMPOrpaMMbl Bceero
HbIE cKHe o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
Paznen 1. JIEKTPOAMHAMMUKA
1 centsiOpsi: JleHb 3HaAHMIA;
3 cents0ps: Jlenb oxonuanuss Bropoit
MHPOBOH BOWHBI, J[€eHb COMUAAPHOCTH B
6oprbe ¢ TeppopU3MOM;
8 ceHtsa0ps: MexayHapOaHbI JeHb
MarauTHOE HoJe. Bu6mmorexa LIOK PacpOCTpaHEeH!s TPAaMOTHOCTH;
1.1 11 1 3 _ 10 cenrs6psa: MexkayHApOIHBINA JEHb
DNEeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/7f41c97¢ | . XepTB DaImmaMa.
1 okTsa0psi: MexayHapOonHBIA JICHb
NOXKWIBIX JIIoJiel; MexXayHapoIHbli
JCHb MY3bIKH;
4 okTs0psi: JleHb 3aIInTHI JKUBOTHBIX;
5 okts0ps: JleHp yuaurens;
Hroro no paszneny 11



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

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1

Mexannueckue u
AJIEKTPOMArHUTHBIC KOJICOaHUS

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

2.2

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJHBI

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

2.3

Onrtuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

25 okTa0ps: MexIayHapoAHBIH I€Hb
IIKOJILHBIX OMOIHOTEK;

Tperbe BockpeceHbe OKTIOps: [leHb
oTIA.

4 HOs10ps: JIeHh HAPOIHOTO ANHCTBA;

8 HOs10pst: JleHbh maMsTH MOrHOIIKX MPH
UCTIOJIHEHHUH CITY)KEOHBIX 00s3aHHOCTEH
COTPY/IHUKOB OPT'aHOB BHYTPCHHUX JICT
Poccuu;

IMocnemHee BockpeceHbe HOSOps: JleHb
Marepu;

30 nHoa0ps: /[lenb I'ocymapcTBeHHOro
repba Poccuiickoii deneparym.

3 gekabps: JleHb ~ HEH3BECTHOrO
cojjara; MexayHapoHbII JICHb
WHBAJIH/IOB,;

5 opexabps:  [lenp  moOpoBonbla
(Bonontepa) B Poccun;

9 nexaodpsi: [lens ['epoeB Oreuectna;

12 nexabps: [Jlenp Koucruryuuun
Poccuiickoii @enepanuu.

Hroro no pazneny

24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

25 smBaps: JeHp  poccmiickoro

CTYACHYCCTBA,
27 STHBAPSI: Jenpb TIOJTHOTO
OCHOBBI CIEIMATIBHON TEOpUU bubmmoreka [IOK OCBOOOMICHHS Jlerunrpana oT
3.1 4 httos://m.ed 17§41697 armmcTckoit OIIOKa I, Jenb
OTHOCHUTEJILHOCTH ttps://m.edsoo.ru CI7C | (cpoGosaeHNs Kpachoii  apmmeii
KpYIHEHUIIEro wriarepst CMEPTH»
Aymun-bupkenay  (OcBenmmma) —
Jenp namsit sxepTB XO0JIO0KOCTA.
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW OTITUKH 6 bu6muoreka [JOK 2 despas: JleHb pasrpoMa COBETCKHMH



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.2

Crpoenue aToma

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

4.3

ATOMHOE SApO

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

BOWCKaMH HEMEIKO-(aIINCTCKUX BOWCK
B CranmHrpackoil OuTse;

8 deBpais: JleHb pOCCHIICKOH HAYKH;

15 ceBpamss: [enp mamMata o
poccusTHaX, HMCIONHSIBIINX CIY)KEOHBIH
Joir 3a npenenamu OTedecTBa;

21 ¢eBpans: MexayHapoqHBIH TE€HB
POIHOIO S3BIKA;

23 ¢eBpans:  JleHb ~ 3amUTHHKA
Orteuectna.

8 MmapTta: MexayHapOAHBIM JKEHCKHil
JICHB;

18 mapra: [lens Boccoenunenus Kpoima
¢ Poccueli;

27 mapra: BeceMupHBIit 1eHb TeaTpa.

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

12 anpens: JleHp KOCMOHABTHKH,
19 ampens: JleHp mamsTH O TEHOLHMIE

51 DNeMEeHTBI aCTPOHOMUU U 5 bubnuorexa [IOK COBCTCKOTO HAPOJA HALMCTAMH M HX
' acTpoU3UKI https://m.edsoo.ru/7f41c97c | mocobuukamu B romel  Bemukoi
OTeuecTBEHHOI BOWHBI.
1 mas: [lpazgauk Becusl u Tpyna;
Hroro mo pazgeny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

9 mas: Jlens [ToGenpr;

BubmuoTrexa L[OK 19 mas: JleHb MeTCKUX OOIIECTBEHHBIX
6.1 O6o0611aroiiee MOBTOpEHNE 4 . opranusaumii Poccum,
https://m.edsoo.ru/7f41c97¢c 24 Mast: Tewb CIABSIHCKOI
IIMCBbMCHHOCTH U KyJIbTypr.
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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