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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YypPOBHE CpPEIHEro O0O0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpasoBarenbHON Tporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroM (denepanbHOM
paboueii mporpamMmbl BOCIIUTAaHUS U KOHLENIUMHU IpenoAaBanus yuyebHoro npeamera «dusuka» B
oOpa3oBaTenbHBIX  opranmsanusx  Poccuiickoit ~ ®Dexepanuu,  peaqu3ylOIIUX  OCHOBHBIE
o0pa3zoBaTenbHbIC POTPAMMBI.

Copep:xanue mporpaMMsbl 1o (pU3MKe HaIpaBIeHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyvaromuxcs 10—11 xmaccoB mpu oOydeHun ux gusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeILHOCTHOTO moaxo/a. [Iporpamma no usuke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO x mniIaHUpPYEeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METallpeIMETHBIM pe3yJbTaTaM
oOyueHus, a TaKKe€ YYUTHIBAET HEOOXOIUMOCTh peau3alliid MEXIPEAMETHBIX CBA3eH (PU3MKU C
€CTECTBEHHO-HAYYHBIMU YY€OHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE 1€/ U3y4eHUS
(GU3MKN HAa YpOBHE CpeAHero oOimero oOpa3oBaHUSs, IITAHUPYEMBIC PE3yJbTaThl OCBOCHUS Kypca
(U3HKY: IMYHOCTHBIC, METAMPEAMETHBIE, TPEJMETHEIC (Ha 0a30BOM yPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IUIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (HU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozep:xaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0yueHusl.

®du3uka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KayecTBE Y4eOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIJIQ[ B CHUCTEMY 3HAHHHA 00 OKpYXKArolleM MUpE.
HIkonbHBINH KypC PU3UKH — CHCTEMOOOPa3 YOIl IS €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SBJICHUMN, M3Y4aeMbIX XUMHEH,
Ouosiorueit, pusudeckoil reorpadueit u acrpoHomueil. Mcrnonb3oBaHue U akTHBHOE MPUMEHEHHUE
(GU3NYEeCKUX 3HAHWHA ONpeAessieT XapaKTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MMOJYYCHHS HOBBIX MaTEpPHAliOB C 3a/JaHHBIMU
CBOWCTBaMHM U JIpyrux. M3ydenue pu3uKu BHOCUT OCHOBHOH BKJIaJ B ((OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa o0ydaromuxcs, B (GOpMHUPOBAHHE YMEHHUH NPUMEHSTh HAy4YHBI METO.X
MO3HAHUS TPU BBHIOJHEHNU UMU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBy kypca ¢u3MKu IJis YPOBHSI CPEIHETO OOIIero 0Opa30oBaHUs TOJIOXKEH P UIEH,
KOTOPBIE MO’KHO PacCMaTpUBAaTh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3MKH, BKIIOYAET KaK BOIPOCH KIACCHUYECKOH, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM ¢ HeM MaTepuan Kypca (GU3HKU O0ObETUHEH BOKPYT
¢usnueckux teopuid. Benynmm B kypce siBisieTcs: GOpMUpOBaHHE MPEACTaBIECHUI O CTPYKTYPHBIX
YPOBHSAX MaTEPUH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. EE€ peanusanusi mpeanosiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
MOTeHIMaNa (PU3NIECKOW HAyKH, OCMBICIICHHE CBSI3HM Pa3BUTHS (DU3MKH C pa3BUTHEM OOIIECTBA, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuxnaomoii nanpasnennocmu. Kype QU3MKU mpeanoiaraeT 3HaKOMCTBO C IIMPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEICTBOM BBEACHMSI DSJEMEHTOB COJEpKaHus,
MOCBAIIEHHBIX 3KOJOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkkKe 0OCYKAECHUs MpOoOJIeM PalMOHAIbHOIO IMPUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEeMEHTaMHM Kypca (HU3MKM Ha YpOBHE cpefaHero oOmiero oOpa3oBaHUS
ABJIAIOTCS  (u3nueckue Tteopuu ((popMupoBaHHE MPEICTABICHUM O CTPYKType IMOCTPOEHUs
¢busnyeckoil Teopuu, posn (QYHIAMEHTAIbHBIX 3aKOHOB M IPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSX O IPHUPOJE, TpaHUIAX IPUMEHUMOCTH TEOpHUHM, JUIsl ONUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eATEeIbHOCTHBIN MOAX0A B Kypce (PU3MKHM peanu3yercss Mpexe BCero 3a Cyer
OpraHu3alK SKCIEPUMEHTAIBHON JAedTeNbHOCTH oOywaromuxcs. [y 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCMOJb30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTopHbIX paldoT, KOTOpblE B mporpamMme mo (u3uke oOBeAWHEHBI B OOMIMHA CHUCOK
YUYCHMUYECKUX IpaKTHUeCKUX paloT. BelneneHue B yka3zaHHOM IepedHe Ja0opaTOpHBIX padoT,
IIPOBOJIUMBIX JUIsl KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKaMK 00pa30BaTeIbHOTO Mpolecca
UCXO/Ad W3 OCOOCHHOCTEH IUTAHUPOBAaHMS M OCHamleHWs KkaOuHera ¢usuku. [lpu sTOM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHCS YMEHHSIMH IPOBOJAWTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB 10 IIPOBEpKE
IIPEUIOKEHHBIX THIIOTE3.

Bbosiblioe BHUMaHME yeIsIeTCsl PELCHUIO pacuETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu atom s
pacu€THBIX 3aJad NPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 3aJaHHON (U3UYECKON MOJENbIo,
[I03BOJISIFOIIME IPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOT'O pa3jielia Kypca, Tak
U MHTErpupys 3HaHMUS U3 pasHbIX pas3zenoB. [l KaueCTBEHHBIX 3aJad MPUOPUTETOM SBIISIOTCS
3aJJaHUs Ha OOBSICHEHUE NMPOTEKaHUs! (PU3MUECKUX SBICHHH W MPOLECCOB B OKPYXKAroIleH >KHU3HH,
TpeOytoniye BbIOoOpa pU3ndecKo MOIEH ISl CUTyallK IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECIIeUEHUTO
y4eOHOro mpoiecca 06a30Bblii ypoBeHb Kypca (M3MKHU Ha YpOBHE CpeHEro oOIiero oOpa3oBaHus
JIOJKEH U3Yy4aThCsl B YCIOBUAX MPEIMETHOr0 KabrHeTa (PU3MKH WK B YCIIOBUAX HHTETPUPOBAHHOTO
KaOMHETa TPEAMETOB €CTeCTBEHHO-HAy4HOro IHKiIa. B kabunere GU3UKM JOMKHO OBITH
HeoOxouMoe J1JabopaTopHOe 000pyAOBaHKE JUIsl BBIIIOJIHEHUS YKa3aHHBIX B porpamme 1o (pusuke
YYEHMUYECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMOoHCTpallMoOHHOEe  00opynoBaHHe (OPMHUPYETCSs B  COOTBETCTBHUM C  IPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M OOECnedyrMBaeT IMOCTAHOBKY MNEPEUYUCIEHHBIX B IMPOrpaMMe IO
(u3MKe KIIOUEBbIX JEMOHCTpalUWid A HCCIEJAOBAaHUS M3y4aeMbIX SBJICHMM U IPOIIECCOB,
SMIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 000pyJOBaHUE Ul YICHUYECKHX MPAKTHUECKUX paboT GopMupyercs B BHIE
TEMaTUYECKHX KOMILJIEKTOB U 00€CIeYrBaeTCs B pacuéTe 0IHOT0 KOMIUIEKTa Ha ABYX 00y4YaroIuxcsl.
Tematuueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOpPYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHUM QAHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKe KOMIIbIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHME UHTEPECA U CTPEMIICHHUS O0YUaIOIIMXCS K HAYYHOMY M3YUYEHUIO IPUPOJIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUA O HAyYHOM METOJE TIO3HAaHUS M  (POPMHUPOBAHUE

HCCIIEI0BATEIBCKOTO OTHOILEHUS K OKPY KAIOIIUM SIBIICHUSM;
e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HU3Y4YE€HUS OCHOB CTPOEHMS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



¢dbopmMupoBaHUE YMEHHUN OOBSCHATH SIBJICHUS C MCIOJIb30BAaHUEM (U3NUYECKUX 3HAHUHM U
HAaYYHBIX JI0Ka3aTeJIbCTB;

(dbopmMHUpOBaHKE MTPEACTABICHUNA O PO (PU3UKH JJIS PA3BUTUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHHE 3TUX IIejell O0O0ecrevYrBaeTCs pEIICHUEM CIEAYIOIUX 3aJad B MpPOIecce
M3Yy4eHHS Kypca (GU3UKH HA YPOBHE CPEIHEr0 O0IIeTro 00pa30BaHuUs:

NpUOOPETEHUE CHCTEMBl 3HAHMK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHUAX, BKIOYAsT MEXaHUKY, MOJEKYISAPHYIO (U3HKY, IEKTPOJAHMHAMUKY, KBAHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

(dhopMUpOBaHHE YMEHHI MPUMEHSTH TEOPETHUSCKUE 3HAHUS JIsI OOBSICHEHUS (PU3UUECKHIX
SIBJICHUI B TIPUPOJIC U JIJIsl IPUHSTHUS TIPAKTUYECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,
OCBOCHHE CIIOCOOOB PEUICHUS Pa3IMYHBIX 33/1a4 C SIBHO 3aJJaHHOH (hPU3MYECKON MOJIEINBIO,
3aj1a4, MOAPa3yMEBAOIIUX CAMOCTOSATEIBHOE CO3aHne (PU3NICCKOI MOICITH, aJJIcKBAaTHOM
YCJIOBHSIM 3a]1a4H;

NMOHUMaHWe (U3NYECKUX OCHOB M IPHHIMUIIOB ICHCTBUS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJAMH CaMOCTOSITEILHOTO TUTAHUPOBAHHSI W TPOBEICHHS (HU3HYCCKHX
IKCIIEPUMEHTOB, aHAJIM3a U WHTEPIPETAMA WH()OPMAIIUHU, ONPEACICHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO PE3ybTaTa;

CO3JIaHME YCJOBHUU MJIsi Pa3BUTHS YMEHHU MPOEKTHO-HCCIEI0BATENbCKOM, TBOPUYECKOM
JESITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpelHEro oOIiero oOpa3oBaHUs
orBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Heziento), B 11 kmacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamme no (u3MKe NepeueHb JIaOopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEH/IOBaHHBIM, YUHUTENb JIeJaeT BEIOOp MPpOBeACHUs Ja00paTOPHBIX paboT U ONBITOB
C y4€TOM UHIUBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. dusuka u MeTOABI HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o mpupoje. Hayunele MeToasl mo3HaHUA OKpyXkaromero mupa. Pomib

OKCIICPUMCHTA U TCOPUHU B IMPOLCCCC MO3HAHUA ITPUPOIBI. 3KCHCpI/IMCHT B (pI/ISI/IKC.

MOI[CJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUI U MponeccoB. Hay‘-IHLIC runote3bl. OU3nvecKue

3aKOHBI 1 TCOPHH. FpaHI/IHBI IPUMEHUMOCTHU CI)PISI/I’—I@CKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBHSIL.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHON HaydHOHl KapTUHBI MHpa, B

MPAKTUYECKOM IEeATETLHOCTH JIFO/ICH.

Jlemoncmpayuu
AHanorosbsie ¥ U(PPOBLIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka
MexaHquCKOe JOBUXKCHUC. OTHOCI/ITCHBHOCTB MCEXAaHHUUYCCKOI'o ABHUXCHUNI. CI/ICTeMa

otcu€ta. Tpaekrtopus.



[lepemerienue, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOUKH, UX MPOEKIIMU HA OCU CHUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHU u
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBobOogHOe najzieHne. Y cKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxeHue. [IBH>KEHHME MATEpUAIIBHOM TOYKM IO OKPYXKHOCTH C
MIOCTOSITHHOM 10 MOJIYJIFO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEWHAs cKopocTs. [lepuoxa u yactora
oOpartenusi. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnyeckue ycTpoiicTBa U NPaKTUIECKOE IPUMEHEHUE: CIIUAOMETP, ABH>KEHUE CHAPSI0B,
LICTIHbIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCTIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOIO JBUKEHMSI C LIENIbIO ONPEIEICHHS] MTHOBEHHON CKOPOCTH.
HccnepoBanue COOTHOLIEHUS MEXKIY YTSAMU, MPORAECHHBIMH TEJIOM 3a [10CJIE10BaTEIbHbIE

paBHbIE TIPOMEKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenne nBUKEHUS MAPUKaA B BI3KOW KUIKOCTH.

W3yuenne nBUKEHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocuTensHOCTH ["anmwites. Ilepsslii 3akoH HeroToHa. MTHEpIMabHBIE CHCTEMBI
OTCYETa.

Macca tena. Cuna. IlpuHnmn cynepnosunmu cwi. Btopoi 3akoH HberoToHa nmms
MaTrepualbHOM TOUKU. TpeTuit 3akoH HbroTOHA 1711 MareprallbHbIX TOYEK.

3aKkoH BceMHpHOro TAroteHus. Cuna Tsokectd. [lepBasg kocMuueckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckonbxenus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuma
TPEHUsSI CKOJIBXKEHUS U cuia TpeHus nokos. Koapumument tpenus. Cuna COnpoTUBIECHUS TpU
JBUKEHUH TeJa B )KMIKOCTH WJIU Trase.

[ToctynarenbHoe U BpalateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpallleHus. [1nedo cuiibl. Y caoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: IOAINIHUKY, JIBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeopMaIiu.



HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAUYEHUSI U CKOIBKECHUSI.

VYcnoBus paBHOBeCcHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccenepoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TEJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHbl coXpanenus 6 MexaHuke

Nmnynbc MatepualibHON TOUKHM (T€a), CHCTEMbI MaTepUaIbHbIX TOUEK. MMmynbC cuitbl u
M3MEHEHNE UMITYJIbCca Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprus maTepuanbHOW TOYKU. Teopema 00 M3MEHEHUU KHUHETHYECKON
JHEPTHUH.

[TorennmaneHast sHeprus. [loTeHnmanpHas sHEprus yrnpyro aeGopMupoBaHHON MPYKUHBI.
[ToTenuuanpHas >Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTenunanpHble W HEMOTEHIUANbHbIE CcUIbl. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM IHEPIrUr CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue ycTpoMCTBa M NMPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanmne cBsa3M pabOTHl CHUIBI C W3MEHEHHEM MEXaHHMYEeCKOW SHEpruu Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKTYTa.

Paspnen 3. MoaekyasipHasi GU3MKa ¥ TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OcHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOI TEOPUHU M UX ONBITHOE 00OCHOBaHHUE.
Bpoynosckoe neuxenue. Auddysus. Xapakrep ABUKEHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. Konnuectso Bemectsa. [loctositHHas ABorazapo.

TemoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens uneansHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETHYECKOM TEOpUU
uaeanbHOTO ra3za. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpeqHell KMHETHYeCKOH SHepruu
TEIUIOBOTO JIBMKeHUs dacTull rasa. lllkana remneparyp Kenbuna. I'a30Bble 3aKOHBI. Y paBHEHUE
MenpneneeBa—Knanelipona. 3akon /lanbrona. M3onporeccsl B HAEaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpencraBieHue H30MPOLECCOB: M30TEPMa, HM30X0pa,
nzo0bapa.

TexHuueckue ycTpoiicTBa U IPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu



OneIThl, JOKa3bIBalONIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu  MOJIEKy
OpPraHUYECKUX COCIUHECHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Ompenenenre Macchl BO3JyXa B KIACCHOM KOMHAT€ HAa OCHOBE H3MEpeHUil 00bEéMa
KOMHATBI, JAaBJICHUS U TEMIIEPATYpbl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cuctemMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmuecTBo TemioTel U paboTa. BHyTpeHHsIsI SHEPTHs 0HOATOMHOTO
UJeanbHOro ra3a. Buasl temnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IenbHas
TEII0EMKOCTD BellecTBa. KoauyecTBo TEIIOTHI IpU TEIUIoNepeaaye.

[lonstne 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKY K M3omporeccaM. [ padudeckas naTepnperanus padoThI rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMoCTs IPO1IECCOB B MPUPO/IE.

Tennossie mammubl. [IpuHnunel qeiicTBUS TemnoBbIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TeIuIoBbIX MamnHax. Koaguiment noneznoro aeictsus TemioBoit Mamuusl. L{ukia KapHo u ero
KO3((HULKMEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKHUEe TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE IPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEW SHEpPruu Tena MNpU COBEpLIEHUH paOOThI: BBUIET MPOOKH U3
OYTBIIKHU MO AEHCTBUEM CKAaTOTO BO3/IyXa, HarpeBaHUe Apupa B JaTYHHOU TpyOKe MyTEM TPEeHUS
(BH1€0IEMOHCTpALIHS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanus eeujecmea. Pazosvie nepexoonl

[TapooGpa3oBanue u KoHAeHCarus. Micnapenne u kumneHune. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh Bo3ayxa. HacklmeHHblil map. YaenbHas TeroTa mnapooOpa3oBaHHs. 3aBUCHMOCTb
TEMIIEPATypPbl KUIIEHUS OT 1aBJICHUS.

Tépnoe teno. Kpucranmnuyeckue u amopdHbie Tena. AHU30TPOMIHS CBOMCTB KPHUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaibl. [lnaBneHue W Kpuctaumszanus. Y IeiabHas
TerioTa masieHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpONCTBa M NPAKTUYECKOE NPUMEHEHHWE: TUIPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MTOJIYYEHHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHMCJIE HAHOMATEPHUAJIOB,
1 HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.



Kurnenue npu moHNXEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

HaGmroieHne HarpeBaHusl U IUIaBJICHHST KPUCTAUTHUECKOTO BEIIECTBA.
JleMOHCTpanus KpHCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomol

M3mepeHne OTHOCUTEIBEHOM BIaXKHOCTH BO3/yXa.

Paznen 4. DaekrpoauHaMmnka

Tema 1. Inexmpocmamuka

OnekTtpuszanust Tell. OJNEKTpUYecKuid 3apsn. JIBa Buaa dSIEKTpUYECKHX — 3apsoB.
[IpoBOAHMKY, TUANEKTPUKH U IOJYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

BszaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHblli  aseKTpUYecKUil  3apsi.
Onektpuueckoe mnojne. HampsxéHHocTh anekTpuyeckoro mnois. [lpuHuun cynepnosuuuu
AIEKTPUYECKUX NoJeh. JINHNKM HanpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabota cun anexrpocrarnueckoro nosist. [lorennuan. Paznocts norenmmanos. [IpoBogauku
U AUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM ToJe. JuanekTpudeckas NpOHUIIAEMOCTb.

OnekrpoémkocTh. KoHpeHcarop. DNEKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. OJHEPIus
3apsPKEHHOT0 KOHJIEHCATOpA.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE MNPHUMEHEHHUE: 3JIEKTPOCKOIN, AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpPOB, KOHAEHCATOP, KOMUPOBAIbHbBIN
anmnapar, CTpyWHBbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA YIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30OBAHHBIX TETI.

DNEKTPUUECKOE 110JIE 3apsSKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPA OT IUIOIAAH IJIACTUH, PACCTOSHUS
MEXY HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJEKTPUUECKOTro TOKa. MCTOUHMKHM TOKa.
Cuna toka. [TocTosSIHHBIN TOK.

Hanpspokenne. 3akon Oma U1 ygacTka LETH.

DnexTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COINPOTHBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOmHOCT AIEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa 11
IIOJIHOM (3aMKHYTOM) aneKTpuueckoil nenu. Koporkoe 3amMbIkaHue.

DNeKTpOHHAsl MPOBOJIUMOCTb TBEPABIX METAIIOB. 3aBUCHMOCTb CONPOTUBIIEHUS] METAJIJIOB
oT Temreparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonHuku. CoOCTBEHHass W TMPUMECHAsT MPOBOJUMOCTH TOJYIPOBOIHHUKOB.
CaoiictBa p—N-nepexona. I1omynpoBoJHUKOBEIE TPUOOPHI.



DJIEKTPUYECKUH TOK B PAcTBOpax M paciulaBax ndJIEKTPOIUTOB. DJIEKTPOJIUTHUECKAS
Jucconuanus. IeKTPoIIn3.

DnexTpuuecKuid ToK B razax. CaMOCTOATEIbHBIM U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Ina3zma.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTarT,
UCTOYHHMKH TOKA, ODJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BaKyYyMHBIA  JMOJ, TEPMHCTOPl U  (POTOPE3UCTOPHI,
IIOJTyIIPOBOIHUKOBBIN 1MOJ1, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTh CONPOTHUBIIEHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUIMHBL, IUIOLIAAU
IIOTIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe m3MepeHue dIeKTpoABMKYIIEH cuibl. KOpoTKOe 3aMbIKaHHE TajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEI O CONPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIOB OT TEMIIEpaTyphl.

[IpoBOIUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa ¥ MPOBOJUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMeIaHHOIO COeAMHEHUS PE3UCTOPOB.

N3mepenue a1eKTpoABMKYILEH CHIIBI HICTOYHUKA TOKA U €M0 BHYTPEHHETO CONIPOTUBIICHMUSL.

HabGmronenue snexrpomnusa.

Me:xnpeameTHble CBSI3U

Nzyuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C yUYETOM
COJIepKATENBbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nonsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJO0B HAyYyHOTO MO3HAHUS:
SBJICHHE, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOJIEeHHeE,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHM, TMHENHHas (pyHKIM, napadoa, runepoora,
ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPbl M MX MPOEKLIMU HAa OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanuueckoe NBUKEHHE B KUBOU mpupoae, muddysus, ocMoc, Term1oo0MeH
KUBBIX OPraHU3MOB (BUJIbI TEIUJIONEpEIayH, TEIJIOBOE PAaBHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKABOU IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAasi Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEH W Ta30B, 3JEKTpUUECKHE
CBOMCTBA METAJJIOB, AJIEKTPOIUTUYECKAs AUCCOLUAIINS, TalbBaHHKA.

T'eoepaghus: BaxXHOCTB BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIINIHUKHN, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HMMILyJIbca B TEXHHUKE (pakeTa,
BOAOMET W JpYrHWe), JBHUTaTelb BHYTPEHHEro CropaHWs, TapoBas TypOWHA, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH NOJyUYEHUSI COBPEMEHHBIX MAaT€pHaIOB, B TOM YHUCIIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTWH,  DBJEKTPOCTAaTHYECKas  3allMuTa,  3a3eMJICHHE



ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEpP, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIHHBIC TIPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoOAEHCTBHME NOCTOSHHBIX MAarHMTOB. MarHutHoOeE IOJE.
Bekrop marautHON uHAYKIUU. [I[pyuHIUIT Cynepno3uliui MarHUTHBIX oJed. JIMHUY MarHUTHOM
nHAyKUud. KapTuHa TMHUI MarHUTHOW MHIYKLUU OISl HOCTOSIHHBIX MarHUTOB.

MaruuTHO€E 1O0J€ NMPOBOJHHUKA C TOKOM. KapThHa JWMHHUM MHIYKIMM MAarHUTHOTO MOJIS
JUITMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOI'O KOJBIIEBOTO MPOBOJHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeicTBre MpoBOJIHUKOB C TOKOM.

Cuinia AMniepa, €€ MOJyJIb M HallPaBJICHHE.

Cuna Jlopenna, €€ MoAyJdb | HampapiieHue. J[BI)KEHHE 3apsDKCHHOM YacTHIBl B
OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SBneHue HIIEKTpOMAarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKLUU.
DNEeKTpOABMKYIIAS CUJla MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM nHAykuuu dapanes.

BuxpeBoe anekrpuyeckoe moiie. DNEKTPOABIDKYILAs CUIa HHIAYKIUU B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISl KATYIITKA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpPOWCTBA Y TPAKTUYECKOE TMPUMEHEHHE: TIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

IIpasuio JleHna.

3aBUCHMOCTD DJICKTPOJBMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO TIOJIST KATYIIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnegoBanue siBIEHUS 371€KTPOMAarHUTHON MHIYKIUU.

Pa3nen 5. Koje0anusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOAEOAHU
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KonebatenpHas cucrema. CBOOOMHBIE MexXaHWYEeCKHWe Koyebanus. [‘apMoHMueckue
konebanusa. Ilepumon, uactora, amrmumryna u ¢asza konebaHuid. Ilpy>KUHHBIH MasTHUK.
MaremMaTruecKuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Koniebanuit. [Ipespaiienne sHepruu npu
rapMOHUYECKUX KOJIEeOaHUsX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KoJe0aTeNbHOM KOHTYype. AHAJIOTus MEXKIYy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B HUJEAIBHOM KOJeOaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxarolmux KojeOaHUsAX. BbIHYyXIeHHbIE MeXaHHMUECKUE KOJeOaHus.
Pe3onaHc. BeiHyX1eHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

Ilepemennbiii Tok. CHHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUITYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepemaya U NOTPeOJIEHUE 3IIEKTPUUECKONW 3HEPIUu.
DKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AJIeKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJEKTPO3HEPTUU B [TOBCEIHEBHOM KU3HH.

TexHnuyeckue ycTpolicTBAa M INPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

UccnepoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TPYKUHHBIN UM MaTeMaTUYECKHUI
MasTHUK).

Habmoienue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUH.

Ha6mnronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcumsiorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa M HampsDKEeHMs OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc mpu mocnenoBaTelbHOM COEIMHEHUM PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monens TMHUY 3IIEKTPONIEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanme 3aBUCMMOCTH MEPHOJIa MaJIbIX KoJeOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanne MNepeMEHHOTO TOKa B ILENM W3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yclaoBHs pacripoctpaHenus. [lepuon. CkopocTb pacnpocTpaHeHus
u januHa BonHbl. [lomepeunsle M MpojoJibHbIE BOJIHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus Bektopos E, B, V B anexkTpoMarautHoil BosHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TpeloMJIeHHe, mojspuzauus, audpakuus, uHTepdepenuus. CKopocTb
JJNEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. [IpyMEHEHME JJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguoCBsI3U U TeleBUACHUA. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.
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TexHuueckue yCcTpoWCTBAa W NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE W MEIUIMHE, paaap, paJluONpUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

Kone6mtonieecs Tesno Kak HICTOYHUK 3BYKA.

HaGmotenne oTpaskeHus U IPEIOMIICHUS MEXaHUIECKUX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaOmoienne CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTON
KoJIeOaHuH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IMPEIOMIICHHUE,
nossgpuzanus, rudpakuus, tHTephepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpssmonrHeHOE pacpOCTpaHEHUE CBETA B OJTHOPOAHOM Cpefe.
JIyu cBeta. ToueuyHblil HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKaie.

[Ipemomiienne cBeta. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA — TOKa3aTellb
npenomienus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yroja MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Coluparoriiue W paccewBaroimue JHH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE U
ONTHYECKasi CHila TOHKOW JinH3bI. [locTpoeHne n3o0pakeHuil B COOMPAIONIUX U PAaCCEHBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBass omnrtuka. HWurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
Ha0II0JIEHNs MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [QudpaxkinuoHHas pemérka. YciloBue HaOMIOACHHUS TIABHBIX
MaKCUMYMOB TIPH aJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOHCTBA W MPAKTHUYECKOE NpPHUMEHEHHWE: OYKH, Jyma, ¢oToammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUS.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpoCcTpaHEHUE, OTPaKEHHE U MpejomiieHHe cBera. OnTudeckue
pUOOPBHI.

[TonHoe BHYTpeHHEE oTpakeHre. Mojienb CBETOBOIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Mopenu MUKpOCKoOTa, TEJIECKOIa.

Habmonenue naTepdepeHInm cBera.

Hab6monenue qudpakuum cBera.

HabGmronenue qucnepcuu cBeta.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITMOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokasaresns nIpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
Habntonenue nucnepcuu cBeta.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
I'paHuuBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOW TEOpUH
OTHOCUTEIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyme, MPUHLUII
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBs13b MaccChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTUSI TTOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®otonsl. Dopmyna [Tnanka cBs3u sHeprun (HOTOHA C €r0 YaCTOTON. DHEPTHS U UMITYJIBC
dhoToHa.
OtkpeiTue u wuccnenoBanue Qoroadpdexra. OmbiTet A. I. CroneroBa. 3aKoHBI
doroaddexra. YpasHenne DitHmTeitHa as porodrpdexra. «KpacHas rpanumnay porodddexra.
Hasnenue ceera. Onwitsl [1. H. JleGenena.
XHUMHUYECKOE JIEUCTBUE CBETA.
TexHuueckue ycTpoHCTBa M IpaKTHYECKOE NpUMEHEHHue: (HoTorneMeHT, (POToaaTyHK,
coJIHEeuHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®dotor(hPeKT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoHOB BHeIIHEro ¢poro3ddexra.
Cseroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OneiTel Pezepdopna mo paccesnuto o -uactuu. IlnaHerapHas
Mmojenb atoMa. Iloctynarel bopa. U3nyuenue u mornomenue ¢GoTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CEKTp ypOBHEN SHEPIHMHU aTOMa BOJIOPOIA.
BosiHoBbI€ cBolicTBa yacTull. Bomuel ae bpoinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyUEHHE.
TexHuueckue yCTpoiicTBAa M NPAKTHUECKOE IPUMEHEHHME: CIEKTPAJIbHBII aHaIu3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeRvaThIX CeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
Habmtonenune nuHeuaToro crekrpa.
Tema 3. Amomnoe a0po
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OKCIEPUMEHTHI, TI0KA3BIBAIOIINE CI0KHOCTh CTPOEHUS s11pa. OTKpBITHE PAAMOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHuio cocraBa panoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausiHue paJioakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.

OTtkphITHE IPOTOHA U HEeHTpoHA. HykionHas monens sapa ['eitzenOepra—Banenko. 3apsi
sapa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacniaa. DIEKTPOHHBI M MO3UTPOHHBIM Oera-pacnaa. ['aMma-u3mydeHue. 3aKoH
paZAMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

S nepubie peakuuu. JleneHue u CUHTE3 sAEp.

Snepubiii  peaktop. Tepmosinepubiii cunHTe3. IIpoOremMbl W TNEPCIEKTUBBI  SACPHOU
SHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI AEPHON SHEPreTHUKH.

DneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaONIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dynnaMeHTaIbHBIE B3aUMOACHCTBHUSA. EAMHCTBO (hM3NYECKOI KapTHHBI MHpAa.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoOa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOorpadusiM).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKHU

Oransl pa3BUTHS acTpoHoMHH. [IpuKkiiagHOE M1 MUPOBO33pEHYECKOE 3HAYEHHE ACTPOHOMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucreMa.

Connue. Conneunass aktuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKU. /[narpamMmma «CHeKTpalibHbIN KJ1acCc — CBETUMOCTbY. 3BE3/1bI ITaBHON
MOCJIEZIOBATEBHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE31  TJIaBHOM
IIOCIIE0BATENbHOCTU. BHyTpeHHee cTpoeHne 3BE34. (COBpEeMEHHBIE TPEACTABICHUA O
IIPOUCXOXACHNUN U 3BoJtolnu CoslHIA U 3BE31. DTalnbl )KU3HU 3BE3L.

Muieunsiii [IyTe — Hamia ["anaktuka. [lonoxxenne n nukenne Connua B ['anaktuke. Tunbl
rajakTuk. PaguoranakTiky 1 kBazapsl. YEpHbIE IBIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmupenue Bcenennoii. 3axkon Xa06ma. Pasberanue ramaktuk. Teopus
bonbiioro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabmntoneHus: HeBOOPYKEHHBIM TIJ1a30M C MCIIOJIB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIpeZieNIeHUs TOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmtonenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE

Ponp ¢u3wkn m acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIIBHOW |
THUYECKOHN chepax AesaTeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3MKHU U aCTPOHOMMHU B COBPEMEHHON
Hay4YHOW KapTHHE MHpa, poJib (u3nyeckord Teopurd B (HOPMHUPOBAHHMH MPEJACTABICHUN O
¢u3nveckoil KapTUHE MHUpPa, MECTO (PU3UUECKON KapTUHBI MHpa B OOILEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.
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MesknpeamMeTHble CBSI3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJZIepKATENBbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemusvie nowsmus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMSL:
SBJICHWE, HAY4HbIH (akt, rumores3a, (uznyeckas BEIMUMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
MPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOAHBIC 3JIEMEHTApHBIX (DYHKIHA,
MPU3HAKH MTOJI00MS TPEYTOJIbHUKOB, OTpeAeICHNE TUIOMIAAN TUNIOCKUX GUTyp U 00bEMa Tell.

Buonoeus: >nexTpuyeckue siBICHUS B )KUBOM NPUpPO/IE, KoeOaTeabHbIC IBHKEHHS B )KUBOU
IPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJIE, AEUCTBUE paluallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTalLIMYecKas CTPYKTypa TBEPIABIX TeE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelIETKH, CIIEKTPaJIbHbIN aHAIH3.

l'eoepaghus: marHuTHBIE NOOCA 3€MJIM, 3aJI€KH MarHUTHBIX PyH, GoTOoChEMKA 3eMHON
MIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSACCHUM.

Texnonoeus: JTMHUM 3IIEKTpoOINepeiad, FeHepaTop MepeMEHHOro TOKa, 3JEKTPOABUraTelb,
WHAYKIUOHHAS TeYb, pajnap, paJuONpUEMHHUK, TEJIeBH30p, aHTeHHa, Tteiedon, CBY-meun,
MIPOEKIIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOoro mnpenvera «dusmka» Ha YpPOBHE cpeaHero ooOimiero o0pa3oBaHUS
(6a30BBIil YPOBEHB) JOMKHO 00ECTICYUTH JOCTHKEHUE CIEIYIONIMX JTHYHOCTHBIX, METAIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS YydeOHoro mnpeamera «Pu3nKa» JOJKHBI OTpPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTAM POCCHICKOro 00IIeCTBa, pacllupeHNe KU3HEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B IIPOLIECCE peaau3alii OCHOBHBIX HAIPABJICHUNM BOCIMUTATEIBHON
NEeATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH I'PaXkK/IaHCKOMN MO3UIUU 00Y4aIOIIErocs Kak akTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOT0 00111eCTBa;

NPUHATHE TPAJUIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHMUYECKHMX U JAEMOKPATHUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B HHTEpPECax TPa)JaHCKOro OOLIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3aliu;

YMEHHUE B3aMOJCHUCTBOBATh C COIIMATILHBIMI HMHCTUTYTaMHU B COOTBETCTBHH € MX (DYHKLIUSIMHU
Y Ha3HAYCHHUEM,;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUA:
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c(hOpPMHUPOBAHHOCTb POCCUICKON TPaXXTaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCHICKUX YIEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIICHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢usnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K pa3IndHbIM cepam npodeccHoHaTbHON AeSITeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOl W TEXHWKOW, yMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC KIU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO M CaMOOOpa30BaHHIO B 00IacTH (DU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpBl, OCO3HAaHHE TJIOOAIBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEUCTBUN B OKPY KAIOLIEH cpelie Ha OCHOBE 3HAHUS LieJiei
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpeHue OIbITa JEATSILHOCTH YKOJIOTHISCKOW HAPABICHHOCTH Ha OCHOBE UMEIOITHXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nuecKoil HayKu;

OCO3HAaHWE IEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTH B TIpOIECCEe M3ydeHUsS (DH3UKH
OCYIIECTBIATH MPOEKTHYIO M UCCIIEIOBATENCKYIO NESTENIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTeibHBIE YHHBePCcAJbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble JJjornueckue aAeMcTBUs:
CaMOCTOSITENTLHO  (POPMYIHpPOBATh M aKTyaJIM3UPOBaTh MPOOIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;
ONPEACIIATH eI JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
pa3pabarbiBaTh IJIaH PEHICHUs MPOOJIEMBbI C YIETOM aHAM3a UMEIONINXCS MaTepUalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OILICHUBAThH pI/ICKI/I HOCJIGI[CTBI/Iﬁ ACATCIIbHOCTH,
KOOPJAMHUPOBATb M BBIIOJHATH pPa0OTy B YCIOBUSAX pEAITBHOTO, BHUPTYaIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.
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Ba3oBble uccienoBarejabLCcKue NeicTBUA .

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (DU3HUECKON HAYKU;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEAOBATEIHCKOM W TPOEKTHOW IEATEIILHOCTH B 00JacTH
(bu3KUKHN, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY METOJOB pEIIeHMs 3a1a4y
(bu3MYECKOro cofiep aHusl, MPUMEHEHHUIO Pa3IMYHbIX METOI0B MTO3HAHMS;

BJIQJIETh BHUJIAaMHU JICATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpPIpETallUu,
peoOpPa3OBaHUIO U MPUMEHECHUIO B PA3NIMYHBIX YU4EOHBIX CHTYAIMSIX, B TOM YHUCIE MPH CO3JIaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyallu3UPOBATh 3aJ1auy, BbIBUTATh THIIOTE3Y
e€ pellIeHus], HaXOUTh apryMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapamMeTpbl
Y KpUTEPUU PEILICHUS;

aHAJIM3UPOBATH MMOJIYYCHHBIE B XO/I€ PELICHUS 3314 PE3YNIbTaThl, KpUTHUECKU OLIEHUBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIOBHSIX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4ll B 00pa30BATEIBHON JCSITEILHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU TOJY4YeHHs] WHPOpManuu (PU3NYecKoro cojiepaHus U3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIILHO OCYIIIECTBIIATH MMOUCK, aHAIN3, CHCTEMATH3aIIUI0 U MHTEPIIPETAIIUIO
WH(pOpMaIUU Pa3TUIHBIX BUOB U (OPM MPECTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

MCIOJIb30BaTh CPEICTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B peUICHUH
KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M OPTaHM3AIMOHHBIX 3a/ad C COONIofieHueM TpeOOoBaHMIA
SPrOHOMUKH, TEXHUKHU 0€30T11aCHOCTH, TUTHEHBI, PECYpCOCOEPEIKEHHUS, TPABOBBIX M A TUYECKUX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEPKaHUs B PA3IMUHBIX opMaTax ¢ y4ETOM Ha3HAuUCHUS
nHpoOpManuu W I1EJIeBOM ayJAWTOPUHU, BHIOWpas ONTUMAIbHYIO (OpPMY TPEACTAaBICHUS W
BHU3yaJIA3aIUH.

KoMmyHuKkaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

OCYILIECTBIISATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHyaIbHOH paboThI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX AEMCTBHM C Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KakJ10TO YJieHa KOJUIEKTHBA;

IIPUHUMATD LIEJI1 COBMECTHOW J1€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH AECUCTBHUS
110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIIPEAEIIATh PO ¢ Y4ETOM MHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a U KaKIOr0 YYaCTHMKA KOMaHbl B OOLIUI pe3ysnbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;
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IIpeaIaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJEU C IO3ULUU HOBHU3HBI, OPUIHHAJIBHOCTH,
IIPAaKTUYECKOW 3HAYMMOCTH;

OCYLIECTBJIATH MIO3UTUBHOE CTPATETUUYECKOE IOBEICHNUE B PA3JINYHBIX CUTYyalLUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaXeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anmus:

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENbHYIO MACATEIBHOCTh B 00NAaCTH (PHU3UKH U
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS IPAKTUYECKON PA0OTHI C yUETOM HMEIOLUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN
Y NIPEINOYTECHUM;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 001acTU (PU3UKHU, MTOCTOSHHO
MOBBIIIATH CBOM 00PAa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IJMOIHOHAJILHBIH HHTEJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIa/IETh HAaBBIKAMHU [MO3HABATEJIbHON pPeQUIEKCHH KaK OCO3HAHMS COBEPILAEMBIX JEHCTBHUI U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHHUS 110 UX CHHKEHHIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTATOB JCSITCIBHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpornecce gocTHKEHUSI TMYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI IPOrpaMMBbl N0 (GU3UKE JIs
YPOBHSI CpeaHEero oO0miero oOpa3oBaHus y OOYYarOIIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, Mpernonaraimui chopMUpPOBAaHHOCTD:

CaMOCO3HaHUS, BKIJIIOYAIOIIErO CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOIIMOHAIBHOU Cepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIUpOBaHUsl, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJCHHE, CIIOCOOHOCTh ATaNTHPOBATHCS K OMOIMOHAIBHBIM W3MEHEHUSM U TPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAllUM, BKJIOYAIOUIEH CcTpemiieHHe K JOCTHKEHHIO IIeId U yCIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/ISI H3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHATIBLHOE COCTOSHUE JPYrHX,
YUUTHIBATh €TO MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C APYTUMU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.
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MNPEIMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKH W TEXHOJIOTHM, B MPaKTUYECKOU
JIeATSIIHHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YYEHHBIX (PU3MYECKUX MOJIeNeil: MaTepuanbHas TOYKa,
WHEepLHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJIO, WACAIbHBIM ra3, MOJIEIU CTPOCHUs
ra3oB, KUAKOCTEH W TBEPIBIX TeJl, TOUCUHBIM SJIEKTPUUECKUN 3apsi]l MpU PElIeHUU (PU3NUECKUX
3ajauy;

pacrno3HaBaTh (U3HUYECKUE SIBIICHUS (MIPOIECChI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKON TEOpHUH CTPOCHMSI BEIIECTBA M DIIEKTPOJUHAMHUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOTHOE NaJICHUE Tel, IBUKEHUE
10 OKPY)KHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBM)KEHUE, CTPOCHUE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel NpPHU HArpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE
paBHOBecHe, HCIApeHHe, KOHICHCALUS, IUJIaBJICHUE, KPUCTAIUIM3AIUS, KUIIEHUE, BIAKHOCTD
BO3/lyXa, MOBBIIICHUE JaBIICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBSI3b MEXKIY
rapaMeTpamMH COCTOSIHUS ra3a B U30MPOLIECCAX, IEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/IOB;

OIMCHIBATh MEXAHMUYECKOE IBIKEHHE, HCIIONIB3Ys (PH3MUECKUE BETMUMHBI: KOOPINHATA, MTYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHe, Macca Teja, Cujla, UMITYJIbC Tella, KMHETUYecKas SHeprus,
NOTEHIMaJIbHAsl JHEPrusi, MexaHuyeckas paboTa, MeXaHM4YecKas MOIIHOCTb;, IpPH OINUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUECHUS U €TUHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO PU3NYECKYIO BEIMUMHY C IPYTUMU BEJINYUHAMU;

OIMCHIBATh U3YYEHHBIE TEIUIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBIICHUS, UCIIONIB3Ys (PU3UUYECKHe
BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIepaTypa, CpeAHssl KWHETUUECKasi S3HEPrusl XaOTUYECKOT 0 IBUKEHUS
MOJIEKYJ, CPEIHEKBaApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTHUS,
pabora raza, K03 PHUITMEHT MOJIE3HOTO JEHCTBUS TETUIOBOTO JABUTATENIS; IPU OMMMCAHUH TTPABUIIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCHOIb3yEMBIX BEJMYMH, UX 0003HAUYEHUS U €AMHUIIbI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUUHAM;

ONMCHIBATh H3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U JJIEKTPUUYECKUE SBIICHUS
(mporiecchbl), UCHONB3YS (U3NYECKUE BEIMYHMHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTPUYECKOe TOoJe,
HaNpsLKEHHOCTD MMOJISA, MOTEHIMAll, Pa3HOCTh MOTEHIIUAJIOB; MIPH OMMCAHUU MPAaBUIBHO TPAKTOBATH
(bu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE NPOLECCHl U SBJICHHS, HUCIOJB3YS (QU3NYECKHEe 3aKOHBI U
MPUHLIMIBL: 3aKOH BcemupHoro TsroreHus, |, |l u Il 3akonsl HploToHa, 3aKkoH coxpaHeHUS
MEXaHUYECKOH PHEpruu, 3aKOH COXPAHEHHUS HUMIIYJbCa, MPUHLUI CYNEPIO3UIMUA CUJ, MPHHLIUI
paBHONpPABUs MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON YHEPIHH TEIJIOBOTO ABMKEHUS MOJIEKYJ
¢ aOCOIOTHOM TeMITepaTypoOi, MePBHIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS dJIEKTPUIECKOTO
3apsina, 3akoH KynoHa, TpuW 3TOM pa3nuyarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMUIBI JEHCTBUS MalIlH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOTO MCTOIb30BAHUS B IOBCEIHEBHON KU3HU;
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BBITTOJIHATE OKCIIEPUMEHTHl I10 HCCJICAOBAHMIO (U3UYECKUX SBICHHH W IPOLECCOB C
UCIIOJIb30BAHUEM TPSIMBIX H KOCBEHHBIX U3MEPEHHH, ITPU 3TOM (popMynupoBarh npodiiemMy/3aaqy u
TUMOTE3y y4eOHOro SKCIePUMEHTa, COOMpaTh YCTAHOBKY W3 TMPEIJIOKCHHOTO O000pYHAOBaHUSA,
MPOBOANTH OTIBIT ¥ (POPMYINPOBATH BHIBOJIBL;

OCYIIECTBIIATH NPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIMYUH, IIPU STOM BBIOUPATH
ONTHMAIBHBIA CHOCOO0 M3MEPEHHs M WCIIOJIb30BaTh W3BECTHBIC METO/BI OLCHKH MOIPEIIHOCTEH
U3MEPECHU;

UCCIIEI0BAaTh 3aBUCUMOCTH MEXIy (HU3MYECKHMH BEJIMYMHAMHU C HUCIOJIB30BAaHHEM HPSMBIX
U3MEpPEHHUH, TPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBATH pE3yJlbTaThl IONyYCHHOU
3aBUCHMOCTH (DM3MYECKUX BEJIUYUH B BHUJIE TAOJHIl ¥ rpaHKOB, JeNaTh BHIBOJBI 110 PE3yJIbTaTaM
HCCIIC/IOBaHMS;

co0Jro/1aTh MpaBuIIa 0€30MacHOro TPy/a MPH MPOBEACHUH UCCIIEIOBaHHUH B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4EeOHO-HCCIIEIOBATENILCKOW W TPOEKTHOM MAEATENBHOCTH C HCIIOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPAaTOPHOTO 000PYIOBaHUS;

pemaTh pacu€éTHBIC 3a[]a4 C SIBHO 3aJJaHHOH (PM3NYECKON MOJIENBIO, UCIIOIB3Ys (PHU3UIECKUe
3aKOHbl W TPUHIMIIB, HAa OCHOBE aHalM3a YCJIOBHUS 3aJaddl BBIOMpaTh (PU3NYECKYI0 MOJEINb,
BBIJICIIATH (PU3MUECKHE BETMYMHBI U (YOPMYIIbI, HEOOXOAUMBIE IS €€ PeHICHUs, IPOBOANUTH PACUETHI
Y OLICHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITMYUHEI,

peliath KaueCTBEHHbBIC 3aJa4yd: BBICTPAMBATh JIOTHYSCKH HEMPOTHBOPEUUBYIO IICTIOYKY
paccyXJIeHHi ¢ ONOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS;

UCIIOJIB30BATh NPU PEIICHUH y4eOHBIX 33]a4 COBPEMEHHBbIE MH()OPMAIIMOHHBIC TEXHOJIOTHH
IS IOWCKA, CTPYKTYPUPOBAHHUSI, MHTEPIIPETAIMY U MTPECTaBICHHS YIeOHOH 1 HAyYHO-TIOMYIISIPHOI
UH(OpMAIIMH, OTYICHHON U3 Pa3IMYHBIX UCTOYHMKOB, KDUTUYECKH aHATU3UPOBATH MOTYYAEMYIO
nH(pOpMalLIO;

MIPUBOIUTH ITPUMEPHI BKIIA/Ia POCCUICKHX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYIKAIONIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJIH30BATh TEOPETHUECKUE 3HAHUS 1O (PU3HMKE B TOBCETHEBHOW KU3HM JUISI 00€CTIeUeHUs
0€30macHOCTH TpU OOpAIIeHUH ¢ MPUOOpPaMHU M TEXHUYECKHMH YCTPOMCTBAMH, JUIS COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEIEHUS B OKpYXKarolIeil cpene;

paboTaTh B TPYNIIE C BBIMOJHEHHEM PA3IUYHBIX COIMANBHBIX POJIEH, IUIAHMPOBATh PabOTy
TPYIIIIBI, PAMOHATIBHO PaclpeeNsaTh 00SI3aHHOCTH U TUIAHUPOBATh JACATSILHOCTh B HECTAHIaPTHBIX
CUTyaIlMsIX, aJeKBAaTHO OICHMBAaTh BKJIAJ KaXIOrO W3 YYaCTHHKOB TPYINbI B pELICHUE
paccMaTpuBaeMoil MpoOIEMBI.

K koHmy oOydenuss B 11 KJacce mpeaMeETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHEI
oTpaxkaTh (HOPCUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPHMEPaX poJib U MecTO (pu3uku B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHWKH M TEXHOJIOTHH, B NPAaKTUYECKOM
AEATELHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3MUYECKOI KapTUHBI MUPA;

YYUTBIBATH TPAHUIBI [PUMCHEHHS] HM3YYCHHBIX (U3UYECKUX MOJCNCH: TOYCUHBIH
AIIEKTPUUECKUI 3apsil, TIyd CBETA, TOUCYHBI UCTOYHUK CBETA, sepHAs MOJEIb aToMa, HYKJIOHHAs
MOJIeTIb AaTOMHOT'O SIpa MPH PEUICHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMHUKN M KBAaHTOBOW (DM3MKH: 3JIEKTpUYECKash MPOBOANMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aMMO/ICHCTBIE MarHUTOB, 3JICKTPOMAar HUTHAs! HHYKITHS,
JEWCTBHE MAarHUTHOTO IOJIsl HA MPOBOJHHK C TOKOM M ABWXKYIIHUICS 3apsj, 3JIEKTPOMAarHUTHBIC
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Kosne0aHusd M BOJHBI, NPAMOJIMHEHHOE PpaclpOCTPAHEHUE CBETa, OTPaKEHHUE, IPEIIOMIICHHE,
uHTephepeHIys, AM(paKus 1 TOIIPU3aHs CBETa, JUCIIEPCUs CBeTa, (POToINeKTpruIeckuil a3pdext
(poTorddexr), cBeroBoe AaBICHHE, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJIOPOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAs PaJO0aKTUBHOCTb;

OINMCBIBATh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MarHUTHbIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEI) U 3JICKTPOMArHUTHBIC SBICHHS (IIPOLECCHI),
UCTOJB3Ys (PU3NUECKUE BEIIMYMHBI: SJIEKTPHUCCKUH 3apsi, CHIIa TOKA, SJICKTPUIECKOE HAPSHKEHHE,
JIEKTPUUYECKOE COINPOTHUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMXKYIIAs CUila, paboTa TOKa,
MHAYKIUS MarHUTHOTO IoJisd, cuia Ammepa, cuwia JlopeHla, HHAYKTUBHOCTh KaTYIIKH, SHEPIUs
AJIEKTPUYECKOTO U MarHUTHOTO TIOJIEH, MMEPHOJ U 4acToTa KojieOaHuil B KojeOaTenbHOM KOHTYpE,
3apsii U cuja TOKAa B MPOLIECCE TapMOHMYECKUX 3JICKTPOMArHUTHBIX KoyieOaHu#, (oKycHOe
paccTosiHUE U ONTUYECKas CUJIA JIMH3BI, IIPU ONHUCAHUM NPABUIBHO TPAKTOBATh (PM3UUECKUIN CMBICI
UCIOJIb3yEMbIX BEJINUMH, UX 0003HAUYEHUS U €IMHUILIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(GU3NIECKYIO BETUYMHY C IPYTHUMHU BEIIMYHHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, HCIIONIB3Ys (PU3NUECKUE BETUIUHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPrus U MMITYJIbC (OTOHA,
NepuoJl IMoJlypacnajga, SHEpPrus CBSI3M AaTOMHBIX fJep, NpPHU OINUCAHUU IPABHIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMS U €IMHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYI0 BEIMYMHY C IPYTMMHU BEIHMYMHAMH, BBIYHCISATH 3HAYCHUE
(U3HYECKON BETUMIMHBL;

aHAJIM3UpPOBaTh (U3UYECKUE IPOLECChl M SBJICHUS, UCHOJIb3ysd (U3MUECKUE 3aKOHBI U
HNPUHIUIBL: 3aK0H OMa, 3aKOHBI [TOCTIeI0BATENBHOTO U MapalIeIbHOTO COSNHEHHs IPOBOJHUKOB,
3akoH Jxoyms—JIeHna, 3akOH DJIEKTPOMArHUTHOM WHAYKIMHM, 3aKOH IPSIMOJMHEHHOTO
pacrpoCTpaHEHHsT CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, yYpaBHEHHE
OiHiTeitHa 11 porodddekra, 3aKOH COXpaHEHHs SHEPTHU, 3aKOH COXPaHEHHs] UMITYJIbCa, 3aKOH
COXpaHEHHMs JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHMs MacCOBOTO YHcia, MOCTyIaThl bopa, 3akoH
paIMOaKTHBHOTO pacmana, MpU OSTOM pa3linyaTh CIOBECHYIO (OPMYITHUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U yCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OIIpeJIeNIATh HallPaBJIeHUE BEKTOPAa MHIYKIIMHM MAarHUTHOTO TOJI TPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaeMO€ IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HWCCIEAOBAHUIO (U3NYECKUX SIBICHUH W TIPOIECCOB C
MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIA: TIPU 3TOM (OPMYJIMPOBATh MpodiiemMy/3agady u
TUIIOTE3y Y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MpPEUIOKEHHOro 000pyaoBaHuS,
MIPOBOJIUTH OTIBIT U ()OPMYITHPOBATH BHIBOJIBI;

OCYIIECTBISTH PSIMbIE U KOCBEHHBIE U3MEPEHUST (U3NIECKUX BEJIWYHH, TIPU STOM BBIOMPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUs M HCIOJIb30BaTh WM3BECTHBIE METOJbI OLIEHKU IOTIPEIIHOCTEH
U3MEPEHMUI;

WCCIIEIOBATh 3aBHCUMOCTH (DMU3UYECKUX BEJMYWH C WCIOIB30BAHUEM IPSIMBIX W3MEPEHUI:
IpH STOM KOHCTPYHWPOBaTh YCTAaHOBKY, (HKCHPOBATH pE3yJIbTATHl IOJTYYEHHOW 3aBHCHMOCTH
($u3NYEeCKUX BETUYMH B BUJE TaOIUI] U TpaHKOB, AETaTh BHIBOJBI M0 pe3ysIbTaTaM HUCCIIEI0BaHMS;

co0uroaTh MmpaBuiia 6€30MacHOro TPy/aa MPH MPOBEACHUN HCCIeIOBAaHUN B paMKaxX yu4eOHOTOo
HKCIEPUMEHTA, Y4eOHO-HCCIIENOBATENbCKOM M MHPOEKTHOH JESTENbHOCTH C HCIOJIb30BaHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JIA0OPAaTOPHOTO 00OPYIOBAHHS;
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penate pacu€THBIC 3a/1a4U C SBHO 3aJJaHHOW (PU3NYeCKON MOJIENBIO, UCTIONb3Ys (hHU3NIecKue
3aKOHbBI W TIPHUHIMUIIBI, Ha OCHOBC aHaJin3a YCJIOBHUA 3aaadyu BI:IGI/IpaTI: (I)I/I?)I/I‘IGCKyIO MOACIb,
BBIJICJIATH (PU3UYECKUE BETUUNHBI 1 (DOPMYJIIbI, HEOOXOMMBIE 1 €€ PEeIICHHS, TPOBOIUTH PACUEThI
Y OLICHUBATh PEAbHOCTH MOJTYYEHHOTO 3HAaYEHUs (PU3NUECKON BEITMYUHEI,

peniate KaueCTBEHHbBIE 3aJayd: BBICTPAHBATh JIOTHUECKH HETPOTHBOPEUYMBYIO IICTIOUKY
paccyXJIeHH ¢ ONOpPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,

HCIIOJIL30BAaTh NIpU PCIICHUA y‘-ICGHbIX 3aaa4 COBPCMCHHBIC I/IH(i)OpMaLII/IOHHBIG TCXHOJIOI'UHN
IS IOWCKA, CTPYKTYPUPOBAHHUS, MHTEPIIPETAIMH U MTPEACTaBICHHUS YIeOHOM 1 HAyYHO-TIOMYJIIPHOM
UHpOpMAIHY, OTYIECHHON U3 Pa3IMYHBIX UCTOYHHKOB, KDUTUYECKH aHAJIM3UPOBATH MOTYIAEMYIO
nH(pOPMAIIHIO;

OOBSICHATh NMPUHLMUIBI JICHCTBUS MAalluH, IPUOOPOB U TEXHHUUECKUX YCTPOMCTB, pa3iuyarb
YCJIOBUSI X O€30I1aCHOTO MCIOJIb30BAaHMS B TIOBCEJHEBHOW JKU3HH;

MIPUBOIUTH ITPUMEPHI BKJIA/Ia POCCUICKHX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

HCIIOJIB30BATh TCOPECTUUYCCKUC 3HAHUS IO (1)I/I3I/IKC B HOBCCI[HGBHOfl KHU3HU 114 oOecrieyeHus
0e30MmacHOCTH TpU OOpaIleHNH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOWCTBAMU, JJISI COXPAaHECHUS
3JI0POBBS U COOJIIOICHHS HOPM SKOJIOTHYECKOTO TIOBEJICHHS B OKPY)KaIOIIEH cpefe;

paboTaTh B TPYNIIE C BBIMOJHEHUEM DPa3IMYHBIX COLMAIBHBIX POJeH, INIAHUPOBATh paboTy
TPYIIIIBL, PAIMOHAIBHO PACIIPEEIIATh 00sI3aHHOCTH U IJIAHUPOBATH ESTEILHOCTh B HECTaHIAPTHBIX
CUTyallMdX, aACKBATHO OLNCHUMBATH BKJIAJ KaXJ0ro #nW3 YYaCTHUKOB TIpPyHIlbl B PCHICHUC
paccMaTpuBaeMoil MpoOIEeMBl.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Kourpons IIpaktn  (uupposbie)
Ne ni/m pa3/iesioB M TeM
Bcero Hble yeckue o0pa3oBaTeib
NPOrpaMMblI
padoThbI padoThI HbI€ pecypchl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
bubnuoreka
®u3nKa U METOBI OOK
11 2
HAYYHOTO TIO3HAHUS https://m.edsoo
Tu/7f41bf72
Hroro no paszneny 2
Pa3znen 2. MEXAHUKA
bub.
2.1 Kunemaruka S) HHOIJ;HOTeKa
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2.2 7
Aumamika https://m.edsoo
Tu/7f41bf72
bubnuoreka
3aKOHbBI COXpPaHEHHUS B HOK
2.3 6
MEXaHUKe https://m.edsoo
Tu/7f41bf72
Utoro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
bubnuoreka
OCHOBBI MOJIEKYJIAPHO- HOK
3.1 . 9
KHHETHYECKOU TEOPHHU https://m.edsoo
Tu/7f41bf72
bubnmoreka
HOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edso0
Tu/7f41bf72
bubnuortexa
ArperatHbie COCTOSIHUSI
3.3 BerecTBa. ®a3zoBbie 5 LOK
' n ] https://m.edsoo
HEPEXOAR 1u/7F41bF72
Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnuoteka
HOK
4.1 1
DNeKTpOCTaTHKA 0 https://m.edsoo
Tu/7f41bf72
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ITocrossHHBII 110K
4.2 3eKTpuyYecKuit Tok. Toku 12 https://m.edsoo
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Hroro no paszneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68
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11 KJIACC

KosuuyecTBO 4acos DJIEeKTPOHHBI
HaumenoBanue
Ne Kourpoar IIpaktu e (uu¢posbie)
pa3aesioB U TeM
n/n Bcero  Hble yeckue o0pa3oBareib
NMPorpamMmbl
padoTbI paGoThI HblIe pecypchbl
Paznen 1. 9JIEKTPOJUHAMMUKA
Bubnuoreka
MarnutHoe mone.
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' i pm https://m.edso
Kt 0.ru/7f41c97c
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OCHOBBHI CIIEIIHATBHOMN

3.1 Teopun 4 1
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Pa3znea 4. KBAHTOBAS ®U3UKA

bubauoreka
LHOK

https://m.edso
0.ru/7f41c97c

4.1
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0.ru/7f41c97c
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bubauoreka
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https://m.edso
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