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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOTO YpOBHSI HA YPOBHE CpPEJHEro OO0IIEro o0pa3zoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHWU K pe3yiabTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTenbHOM Tporpammbl, mpenactaBieHHbix B ®I'OC COO, a Takke ¢ y4éTtom
dbenepanpHOl pabodeil mMporpaMMbl BOCITUTAHUS W KOHIICTIIIMH TPETOJaBaHUs y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTelIbHBIX OpraHu3anusax Poccwiickoit dDeneparun,
pEATN3YIOIINX OCHOBHBIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Coneprxanue mporpamMMbl Mo (pu3uKe HampaBiIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4HOW KapTWUHBI Mupa oOydaromuxcs 10 kimaccoB nmpu oOydeHnu ux (u3NKe Ha 0a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIHbHOCTHOTO Toaxoda. Ilporpamma mo ¢usmke
cootBeTcTBYeT TpeboBanusm PI'OC COO k mIaHUPYEMBIM JTHYHOCTHBIM, MPEAMETHBIM U
METalpeMETHBIM  pe3yJibTaTaM OOyd4eHHs, a TaKXe YYHUTBIBAET HEO0O0XO0JAUMOCTh
peanm3any  MEXKIPEIMETHBIX CBs3ed (U3UKH C EeCTECTBEHHO-HAYYHBIMU YUEOHBIMU
npenMeramu. B Hell onpenensroTcss OCHOBHBIE 1[eTH U3Y4eHUS (GU3UKN HA YPOBHE CPETHETO
o0rmiero oOpa3oBaHus, IAHUPYEMbIC Pe3yIbTaThl OCBOCHUS Kypca (PM3WUKU: JIMYHOCTHEIE,
MeTarpeaMeTHbIe, TpeMETHbIE (Ha 0a30BOM YpPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (u3mku Ha 0a30BOM YpPOBHE, B TOM

YuCIie MPEeIMETHBIE PE3YJIbTATHI [0 F0JIaM 00 y4EeHUS;

e coxaepxanue yueOHoro npeamera «dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O Hambosee OOMMX 3aKOHaxX MPUPOJIbI, BBICTyNAs B KadeCTBE
y4eOHOro MpeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUI 00
okpyxkatomem Mupe. [IKoapHBIH Kype PU3UKH — CHCTEMOO0Opa3yIOIui Il €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, TOCKOJBbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBICHUHM, W3y4aeMbIX XHUMHEH, Ouonoruen, ¢usmueckoi reorpadueilt u
actpoHoMuel. Vcmonp30BaHre W aKTUBHOE MPUMEHEHUE (QU3MUECKUX 3HAHUN OMPEENsIeT
XapakTep W Pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTHUH B cdepe DHEPTETUKH, TPAHCIOPTA,
OCBOCHMSI KOCMOCA, MOJY4YEHUsI HOBBIX MaTepUajoB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHUX.
N3ydenne (u3ukum BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHHH MPUMEHSITh HAYYHBIA METO]]
MMO3HAHUS TIPU BBITIOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca Gu3MKH U1 YPOBHS CpPEeIHEro 00IIero oOpa3oBaHUs ITOJOXKEH PsiJl
uJel, KOTOPbIE MOKHO PacCMaTPUBATh KaK MPUHIHUIIBI €r0 [10CTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KYpC ABJISIETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJIEP>KUT MaTepuaj U3 BCEX pa3feoB (U3UKU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca GU3NKUA OObEIUHEH
BOKPYT (u3uUecKux Teopuil. Bemymum B Kypce siBisieTcss GOpMHUPOBAHNUE TIPEACTABICHU I
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peammsanus  mpennosaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMana (U3NIECKON HayKH, OCMBICICHHE CBS3U Pa3BUTHs (DU3UKH C
pazBuTHEM OOIEecTBa, a TakXke C MHPOBO33PECHYECKHMMH, HPABCTBEHHBIMH W
AKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kypc ¢usukum mpeamonaraer 3HaKOMCTBO C
ITUPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJOTUYECKHX MPUIOKEHUN M3YYEHHBIX TCOPUU U
3aKOHOB.

Hoes sxonoeuzayuu peamsyercs MOCPEICTBOM BBEICHHS SJIEMEHTOB COJCPKAHUSA,
MOCBSIIIEHHBIX  OKOJIOTUYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKW M TEXHOJOTUW, a TaKke OOCYXICHHs MpoOJeM paluoOHATHHOTO
MIPUPOIOTIONH30BAHUS U SIKOJIOTUIECKOM O0€30MMacHOCTH.

Ctep>KHEBBIMH dJIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus
ABISIOTCS (hru3ndecKkue Teopuu ((HopMupoBaHHUE MPEICTABICHUNA O CTPYKTYpPE MOCTPOCHUS
¢dbusndeckol Teopuu, poiiv (PyHIAMEHTATHHBIX 3aKOHOB M TPHHIIMIIOB B COBPEMEHHBIX
MPENCTaBICHUSAX O TMPUPOJIE, TpaHUIAX MPUMEHUMOCTH TEOPWUM, JJII OIHCAHHS
€CTECTBEHHO-HAYYHBIX SIBICHUH U TPOIIECCOB).

CHCTeMHO-IeATeIbHOCTHBIM TIOAXO0/ B Kypce (PM3UKU pEaTM3yeTcsl MPEX]Ie BCETO 3a
CU€T OpraHu3alMy SKCIEPUMEHTAILHON JesaTenbHOoCTH oOydvaronuxcs. [lms 6a3oBoro
YPOBHSI Kypca (U3UKH — ITO HCIOJIb30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B ITpoTrpamMMe 1o GU3NKe 00bETUHEHBI B
OOIUi CIMUCOK YYEHWYECKHUX MPAKTUUECKUX DPAOOT. BhimeneHue B yKa3aHHOM IEpEUHE
nabopaTtopHbIX paboOT, MPOBOAMMBIX JUIS KOHTPOJS M OIEHKH, OCYIIECTBIISICTCS
ydacTHUKaMu 00pa3oBaTENBLHOTO MpoIlecca UCXOJs M3 OCOOEHHOCTEH IUIAaHUPOBAHHS U
ocHameHusi kabuneta Qusuku. [Ipm 3TOM oOOecrmeunBaeTCs OBIAJCHUE OO0YUYAIOIIUMHUCS
YMEHHSMU TPOBOJANTh KOCBEHHBIE M3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (pr3mdecKkux
BEJIMYMH U IMOCTAHOBKY OTMBITOB TI0 MPOBEPKE MPENT0KEHHBIX TUITOTES.

Bonbioe BHMUMaHME yIenseTcsl PEIICHUIO Pacu€THBIX M KadeCTBEHHBIX 3aaad. [lpwu
ATOM IS pacu€THBIX 3a71a4 MPUOPUTETOM SIBIISTIOTCS 3a/1a4 C SIBHO 3aJaHHOW (U3HUECKOM
MOJICNIbI0, TIO3BOJISIIOIIME TMPUMEHSATh HM3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3jiesia Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. [[1s kauecTBEeHHBIX
3a]1a4 MIPUOPUTETOM SIBJISIOTCS 3aJlaHUs HAa OOBsICHEHUE TTPOTEKaHUs (PU3NUYECKUX SBICHUN
M TIPOIECCOB B OKPYXKAIOIICH >XM3HU, TpeOyromue BbIOOpa (U3HMUECKOW MOJCTH IS
CUTYaIlM1 MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanmsimu PI'OC COO k wmaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnio yuyeOHOTo mpoiiecca 0a30BBId ypOBEHb Kypca (PU3WKH HA YPOBHE CPEIHETO
oO1ero o0pa3oBaHus JOHKEH U3y4aThCsl B YCIOBHSAX MPEAMETHOro KabuHera (pU3uKu uiu
B YCJIOBHUSIX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B
kaOuHeTe (QU3MKU JOKHO OBITh HeoOXonumoe JadoparopHoe OO0OpyJdOBaHUE IS
BBITIOJTHEHUSI YKA3aHHBIX B MpOrpaMme Mo (PU3MKE YYECHUYECKUX MPAKTHUYECKUX pabdoT U
JIEMOHCTPAIIMIOHHOE 000py/I0BaHNE.



JlemoHCcTparimonHoe 00opynoBanue (HOpPMHUPYETCS B COOTBETCTBUU C TPHHIIUIIOM
MHHUMAJILHON JOCTaTOYHOCTH M 00€CIICUrBACT TOCTAHOBKY IEPEUMCICHHBIX B IPOrpaMMe

mo (U3MKE KITIOYEBBIX JEMOHCTpAMi IS WCCIEIOBAHUS M3Y4aeMbIX SIBICHUA U
MPOIIECCOB, SMIMUPUYECKUX U (DYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMEHEHUH.
JlaGoparoproe 00OpymoBaHHE ISl YICHHUECKUX MPAKTHUECKUX paboT Gopmupyercs
B BHJI€ TEMAaTUYECKHX KOMIUIEKTOB M OOECIEYMBACTCS B pacyéTe OJHOTO KOMIUIEKTa Ha
IBYX oOydJarommxcs. TemaTudeckue KOMIUIEKTHI J1a00paTOpHOTO OO0OPYHOBAHMS JTOJKHBI

OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUH aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(PPOBBIX JTAO0PATOPHIA.
OCHOBHBIMH TETISIMH U3y4deHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHre MHTEpECAa M CTPEMJICHHS OOYYaIOIUXCS K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX UHTEIVICKTYAThHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJIe¢ TMO3HaHWS W (POpMUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTara H3YUYEHUS OCHOB
CTpOCHHS MaTepuu U PyHTaMEHTaIbHBIX 3aKOHOB (PH3UKH;

dbopMupoBaHUE YMEHUH OOBSICHATH SIBICHHUS C MCIIOJIb30BAaHUEM (HHU3UUSCKHUX
3HAHWW U HaYYHBIX JIOKA3aTEIIbCTB;

dbopMupoBaHue TPEACTaBIEHUH O poidu GU3NKKA I Pa3BUTUA  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrykeHne 3TUX Ieaci oOecrednBaeTCs PEIICHUEM CIICAYIOIIUX 3a71ad B MPOIEcCce
M3y4deHHUs Kypca (GU3HKH Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus:

MpUOOPETEHUE CUCTEMBbl 3HAHUKM 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX, BKJIIOYast MEXaHUKY, MOJIEK YISIPHYIO busuKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY U AJIEMEHTHI acTpO(DU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS
(bu3nYecKuX SBICHUN B TPHUPOAEC W JUISl TPUHATHA TPAKTUYECKUX DEIICHUN B
MMOBCEJIHEBHOM JKU3HHU,

OCBOCHHME CIIOCOOOB pEIIEHUs Pa3IM4YHBbIX 3a7a4 C SBHO 3aJaHHON (PU3HMUYECKOU
MOJICNIBbIO0, 3ajad, MOAPa3yMEBAIOIIUX CaAMOCTOSITEILHOE CO3MaHue (HU3UUECKOU
MOJIENH, aJICKBATHOW YCIOBHUSM 33]1a4H;

MOHUMaHue (PU3NIECKUX OCHOB M MIPUHITUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYXKAIOLLYIO CPENY;

OBJIQICHUE METOJAAMH  CaMOCTOSITEIbHOTO  IUIAHWPOBAHUSL U MPOBEJCHUSA
(Gu3NYeCKNX OKCICPUMEHTOB, aHAIW3a ¥ HHTEpPIpeTanuu  HHPOPMAIINH,
ONPEACIICHUS JOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3[IJaHHE YCIIOBMM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JAEATEIILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIli YPOBEHb) HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHus
orBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 uvaca B Henemwo) [Ipemnaraemsblii B
mporpaMme 1o (u3uMKe TmepeueHb JTa00paTOPHBIX U TPAKTHYECKUX pabOT SBISIETCS



PEKOMEHIOBAaHHBIM, YUUTEIb JIeJIaeT BHIOOP MPOBEACHUS JTAOOPATOPHBIX PAOOT U OMBITOB C
y4€TOM UHANBUAYATBHBIX 0COOEHHOCTEN 00yJaronuxcs.



COJAEPKAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O NO3HAHUS

®dusuka — Hayka o npupoje. Hayunble METOAbl MO3HAHUS OKPYXKArOILIETO
mupa. Posnp 3KkcnepuMeHTa W TEOpUM B IPOLIECCE TMO3HAHUS NIPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (GU3NUECKUX SIBIEHUN U mporeccoB. HaydHble rumoTesbl.
duznyeckrue 3aKOHbI U TeOpUU. ['paHUIlbl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHUMI COOTBETCTBUSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWU COBPEMEHHOM HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AnarnoroBeie U 1UGPOBBIE HIMEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKEHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUallbHOM TOYKH, MX MPOEKIHH HAa OCH CHUCTEMbl KOOPJIMHAT.
CiioxeHue nepeMeIeHn U CII0KEHNE CKOPOCTEHN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEITHOE aBMxKeHue. ['paduxu
3aBHCHUMOCTM KOOPJMHAT, CKOPOCTH, YCKOPEHHs, MyTH U NEepEMEIICHHS
MaTepUaIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKkopeHue cBoOOOHOTO MajIeHMUS.

KpuBoimHetHOE  IBW)KEHHME. J[BM)KEHHME  MarepualbHOM  TOYKH IO
OKPYKHOCTH C MOCTOSHHOM 1O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHHAS
ckopoctsk. [lepron u yactora oopatienus. LIeHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JIBUKEHHUE CHAPSI0B, IEMTHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mopnenbs cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMAaTUYECKUX XaApPaKTEPUCTUK
JIBUKEHUS.

[IpeoGpa3oBanue ABMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO31yX€E U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmroneHue nABM)KEHHsI Tella, OpPOLIEHHOTO MOJ YIVIOM K TOpPU30HTY H
TOPU30HTAIBHO.



H3mepeHune yCKopeHus CBOOOTHOTO TaICHHUS.

Hamnpasnenne ckopocty npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yueHne HEpaBHOMEPHOIO ABMIKEHUS C LEIBK ONPEJCICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOWIEHUSI MEXAY MYTSMH, HPOWIEHHBIMU TEJIOM 3a
MOCJIE/IOBATENIbHBIE PaBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBU>KECHUU C HAYaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne 1BUKEHUS IapUKa B BI3KOW KUJIKOCTH.

W3ydenne nBHKEHUA Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [aymmnes.  IlepBbli  3akoH  HbroTOHA.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnio3unuu cui. Bropoit 3akon HproToHa
JUIS MaTepUAIbHOM TOYKU. TpeTuii 3akoH HproTOHA 111 MaTepualibHbIX TOYEK.

3akoH BcemupHOro TtsaroreHus. Cuna Ttsxectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHUs CKOJIbKEHUS U cuia TpeHus: nokosi. Koadgduiment tpeHus.
Cuita conpoTHUBIIEHUS NTPU ABUKEHUH TEJIA B )KUAKOCTH WM Ta3e.

[loctynartenbHOE 1 BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuiIbl OTHOCHTENBHO OCHU BpamieHus. Ilmedo cuibl. YcioBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yecKkne yCTpOMCTBA W NPAKTHUUECKOE IPUMEHEHUE: MOJAIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBreHHe UHEPLINH.

CpaBHEHHME MacC B3aUMO/JIEH CTBYIOIIUX TElL.

Bropoi 3akon HproToHa.

N3mepenue cuil.

CroxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AehopMaliui.

Hesecomocts. Bec Tena npu yCKOpEHHOM NMOABEME U TIAJICHUU.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuti sxcnepumenm, nabopamopHie pabomol

M3ydenue nBrxeHns OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTHA CUJI YIPYIOCTH, BO3HMKAIOIIMX B NPYKUHE U
pe3nHOBOM oOpa3slie, OT ux AehopMaIivH.

HccnenoBanue ycinoBUM paBHOBECUs TBEPAOrO TeIa, HUMEIOLIETO OCh
BpAILLCHUS.

Tema 3. 3aKkonvl cCOXpaneHUus 6 MEXAHUKE

Nmnynbc maTepuaibHOM TOUKHM (TeNla), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynsc cuibl U U3MEHEHHE HMIYJbca Tella. 3aKOH COXPAHEHHS HMMITYJbCA.
PeakTuBHOE IBUKECHHE.

Pabota cuiabl. MOIITHOCTD CHUJIBL.

Kunernueckas sHeprusi marepuaibHON TOouku. Teopema 00 U3MEHEHUU
KUHETUYECKOW SHEPTHUU.

[loreHuunanpHas SHEPTHUSL. [loreHuunanpHas SHEPTHS yIIpyro
nepopMupoBaHHOM — TpykuHbI.  [loTeHIManbHAs  SHeprus Tena  BOJNU3HU
MOBEPXHOCTH 3EMJIH.

[loTeHuManbHble U HENOTCHLUAIbHBIE  CHIIBL. CBs3p  paboOTHI
HEMOTECHIMAIBHBIX CHJI C W3MEHEHHEM MEXAaHWYECKOW SHEPTUM CUCTEMBI TeElN.
3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4YeCKHe YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED,
NPYXKUHHBIW MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMANTBHOM SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomol

M3ydenne a0CONIOTHO HEYIMPYroro yjaapa C MOMONIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBA3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKON >HEepTruu
TeNa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosexkyasipHast Gu3nka 1 TEepMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYJIIPHO-KUHETUYECKON TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. uddysusa. Xapaktep IBUKEHUS U
B3aMMOJICWCTBHSl YaCTUI] BeHIeCTBA. MoOJAENN CTpOEHUs Ta30B, XUIKOCTEH U
TBEPABIX TEJl U OOBSICHEHUE CBOKCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pazmepsl Mmonekyin. KomnuectBo Benectna. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa n e€ msmepenue. lllkana temnepartyp
Llenbcus.



Mogens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISPHO-
KMHETUYCCKON TEOpHH HJIeaIbHOro Ta3a. AOCOIIOTHAs TeMIeparypa Kak mepa
CpeIHEN KWHETUYECKOW SHEPIHM TEIUIOBOTO JABMKEHHMS dYacTtuil rasza. [llkama
temneparyp KenbBuHa. ['a30Bble 3aK0oHBI. YpaBHeHne MeHneneeBa—KiianepoHna.
3akoH [anbroHa. M3ompoliecchl B UI€AILHOM Tra3e ¢ MOCTOSSHHBIM KOJHWYE€CTBOM
BelecTBa. ['paduueckoe mnpencTaBieHHe H3OMPOILIECCOB: HM30TEpPMa, H30X0pa,
u3obapa.

TexHuYeckrue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThI, JTOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OnbITel 10 TUMQY3UU KUTKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JIBHKEHUS.

Moguens onbiTa IlTepHa.

OnBITHI, JIOKa3bIBAIOIIINE CYLIECTBOBAaHUE MEXKMOJIEKYIIIPHOTO
B3aUMO/JICUCTBUS.

Mojenb, WIIIOCTPUPYIOIas TPUPOAY JIaBJICHHUS Ta3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUA UJCATBHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuti sxcnepumenm, 1abopamopHvie pabomol

OrnpeneneHre Macchl BO3/yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TTapaMeTpaMu COCTOSIHUSL pa3pesKeHHOTO
rasa.

Tema 2. Ocrogvt mepmoouHamuKku

TepMoauHamuueckas cucTeMa. BHYTpEHHSIE SHEPTHUS TEPMOJIUHAMUYECKON
CUCTEeMBI U crocoObl €€ n3meHeHus. KomnuecTBo TemiaoTel U padboTta. BHyTpeHHssI
SHEPrusi  OJAHOATOMHOTO  MJACAIbHOTO  raza.  Buubel  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUSA, U3Iy4YCHHUE. Y I€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuyecTBo TEIIOTHI MpHU TEIUIONEPEAAYE.

[lonsitue o0 amuabatrHOM Tiporiecce. IlepBBIi 3aKOH TEPMOJMHAMMKH.
[IpumeHneHne mepBOro 3aKOHAa TEPMOAMHAMHMKH K u3ompolieccaM. I'paduueckas
WHTEpIpeTalus padoThl rasa.

BTtopoii 3akoH TepmonHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHIMIBI ~ JEHCTBUA ~ TEIUIOBBIX  MAIIHWH.
[IpeobpazoBanust ’HEpPruu B TEIUIOBBIX MariuHax. KoapduuueHT mosie3HoTo
neicTBus TeroBod MamuHbl. [lukn KapHo u ero xosd@uimeHT moje3HOTO
JEHCTBHS. DKOJIOTHYECKHE MPOOIEMbI TETIOOHEPTETUKH.



TexHu4yeckne yCTpoiCTBA W TMPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOPaHUsI, OBITOBOM XOJIO UIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEPTHH Tela TMPU COBEPIICHUU PAOOTHI: BHUIET
npoOKH W3 OYTBUIKM TOJ JCWCTBUEM CXKAaToro BO3/AyXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUIC0IeMOHCTpaIus).

M3MeHeHnne BHyTpeHHEN SHEpruu (TeMIeparyphbl) Tena Mpu TeIionepeaaye.

OnpiT MO anuabaTHOMY pACHIMPEHUIO BO3lyXa (OMBIT C BO3JYIIHBIM
OTHUBOM).

Monenu napoBo# TypOWHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuti sxcnepumenm, 1abopamopHvie pabomol

N3mepenue yneabHOU TeI10EMKOCTH.

Tema 3. Aepecamniwie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanuie u KoHueHcanusa. Vcnapenue u kumneHue. AGCONIOTHAs |
OTHOCHUTEJIbHAS BIIAKHOCTh BO3AyXa. HacellieHHbIM mnmap. YAelbHas TeIioTa
napoobpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucramumueckue 1 amopdHbIe Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. JXuakue kpuctawibl. CoBpeMeHHbIe MaTepuanbl. [lnaBinenue u
KpUCTAJUIU3alMs. Y AelibHas TerioTa miaBiaeHus. Cyonumanus.

VYpaBHeHHE TEMIIOBOTO OallaHca.

TexHu4yeckue yCTpPOMCTBA M MPAaKTHUECKOE IPUMEHEHHE: THTPOMETP H
TICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJYyYEHHUs COBPEMEHHBIX MaTepualioB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenuve rmpu moHWKEHHOM JIaBJICHUH.

CnocoObI M3MEpEHHUs BIaKHOCTH.

HabGnronenne HarpeBaHus v IJIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCcTparus KpUCTAILIOB.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3mepeHune OTHOCUTENBHOMN BIQKHOCTH BO31yXa.

Pa3nen 4. JiekTpoanHamMmuKa
Tema 1. dnekmpocmamuka
OnexTtpu3anusl Tell. ONEKTPUYECKHM 3apsAn. JBa BHIa DIEKTPUYECKHUX

3apsioB. [IpOBOJHUKH, JMAJCKTPHKHA M IOJYIPOBOJHUKH. 3aKOH COXPaHCHHS
EKTPUIECKOTO 3apsia.

B3aumopaeiictBue 3apsa10B. 3akoH Kynona. ToueuHblil 37E€KTpUUECKUN 3apsi.
Onektpuueckoe mone. Hampsox€HHOCTh  3nekTpuyeckoro mnons.  [lpuHinun



CYNEPIO3UIH DIIEKTPUUYECKUX TOJECH. JIMHUM HaNpsiKEHHOCTH SJIEKTPUYECKOTO
TIOJIA.

Pabora cunm  anektpocrarmueckoro  moisg.  Ilorenmuman.  PasHocTh
MOTCHIUAIOB. [IpOBOJHMKM H IUAJIEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
JnsnekTpuyeckas NpOHUI[AEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATopa.
DHeprus 3apsiKEHHOTO KOHAEHCaTopa.

TexHUYeCcKrue yCTPOMCTBA M MPAKTUUYECKOEC NPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOHJEHCATOP, KOIMUPOBAIBHBIN annapar, CTpyHHbINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIUI JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBre HadIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TI0JI€ 3apSKEHHBIX TEI.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNEeKTpOCTaTUY €CKasl 3alUTA.

JIM3JIEKTPUKY B JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaropa OT IUIOIIaau
IIJIACTHH, PACCTOSHUS MEXY HUMHU U IUDJICKTPUYECKON MPOHUITAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH caTopa.

Yuenuueckuti sxcnepumenm, 1abopamopHvie pabomol

N3mepenune 251eKTpOoEMKOCTH KOHICHCaTopa.

Tema 2. Ilocmosannwtii 31ekmpuyeckuit mok. Toxu é paznuunulx cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMUS AJIECKTPUYECKOTO TOKA.
Hcrounnku Toka. Cumna toka. [IoCcTOSHHBIN TOK.

Hanpsixenue. 3akon Oma jyist ydacTka Ien.

DJIEKTPUUECKOE COMPOTHUBIICHHE. Y ACIBHOE COMPOTHUBIICHUE BEUIECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAaHHOE COECTMHEHUE MPOBOIHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJNIEKTPOABMIKYIIIAs CUJIa M BHYTPEHHEE COMPOTHUBICHHE HCTOYHHMKA TOKA.
3akon OMa Jij1s TTOJTHOM (3aMKHYTOM ) AiieKTpuueckor renu. KopoTkoe 3aMmbIkaHUeE.

DJIEKTPOHHAsE ~ MPOBOJUMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUSI METAIJIOB OT TeMmnepaTypbl. CBEpXNPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX IMYyYKOB.

[TonyrmpoBOJHUKH. CoOcTBeHHas 151 MIpUMECHas MIPOBOJIUMOCTD
noJTynpoBoJHUKOB. CBoMcTBa p—N-niepexoa. [TonynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUUYECKUM TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMUTOB.
DIIEKTPOIMTUYECKAS AUCCOLUALUA. DIECKTPOJIN3.



OnekTpuyeckuii TOoK B ra3zax. CamMoOCTOSITENIbHBIH M HECaAaMOCTOSITEIbHBIN
pazpsan. Monnus. [lnazma.

TexHnueckne YCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: aMIepMeTp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKA, DIIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOITYITPOBOTHUKOBBIN IMO/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaIpsHKEHUS.

3aBUCUMOCTb COINPOTHUBJICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TTONIEPEYHOr0 CEYEHUS U MaTepurala.

CwmenaHHOE COeTMHEHUE TIPOBOHUKOB.

[IpsiMmoe wu3MepeHue BIEKTpOoABMKYHIEH cuibl. KopoTkoe 3aMmbIKaHHe
rajibBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIEPATYpPHI.

[IpOBOIMMOCTB BIEKTPOIIUTOB.

HckpoBoli pa3psia ¥ IpOBOIUMOCTh BO3yXa.

OOHOCTOPOHHSA MPOBOAUMOCTD JTNOAA.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomol

N3ydyeHne cMEmaHHOTO COEANHEHUS PE3UCTOPOB.

H3mepeHne 31eKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snexTpomnusa.

MexnpeamMerHbie CBA3U

M3ydenne kypca gusuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTuKH,
OMOJIOTHH, XUMHUH, TEOTPAPUN U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIH (akT, rumores3a, (u3nyeckas BETUYMHA, 3aKOH,
Teopusl, HAOJIIOICHHE, IKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMbl ypaBHEHUM, JWHEWHas QyHKIUS,
napaboia, rurnepboia, ux rpa@ukyd U CBOMCTBA, TPUTOHOMETpUUECKHE () YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKINU HA OCU KOOPAUHAT, CIIOKEHHE BEKTOPOB.

buonoeusa: mexannyeckoe NBWKEHHE B >KMBOM mpupoze, auddysus, ocMoc,
TEIUI0O0OMEH KUBBIX OPraHU3MOB (BHJBI TEIUIONEpPEIayH, TEMJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KHBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII, MOJIb
BEIECTBAa, MOJSIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEIN, XKUAKOCTEH M



ra3oB, JJEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JIMCCOIUALINS,
rajibBaHUKa.

l'eoepaghus: BMaxXHOCTH BO3IyXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeodbpa3zoBaHUE JBUKEHHUI C HCIIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOAIIUIHUKN, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET U JpPYTUe€), JIBUTATENb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYUEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM YHCJIE HAHOMATEpUANIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3e€MJICHHE JJIEKTPONpPHOOPOB,
KCEPOKC, CTpYHHBIH pPUHTED, AJIEKTpOHArpeBaTeNbHbBIE npuodoPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAaHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro npeamera «du3nka» Ha ypoBHE cpeaHero olmiero oopasoBanus (60a30BbId YPOBEHB) JOJKHO
00eCcreunTh JOCTHKEHNE CIICTYIONUX JIMYHOCTHBIX, METAITPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIC pe3yJabTaThl OCBOCHUS yueOHOTO mpenMera «Dusrka» JOMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh
0o0y4Jarommuxcss PyKOBOACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEM TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OPHMEHTAIINH, TMO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
o01ecTBa, paclIupeHre KU3HEHHOTO OIbITa W OIbITa JCATEIHPHOCTH B IMPOIECCe peali3allid OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIBHOMN JEATEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA :

chOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YYAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
00111eCTBa;

MPUHATHE TPAAUITMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATHUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEIbHOCTh B HWHTEpPEcaXx TPaxJAaHCKOTO OOIIeCTBa, Yy4acTBOBATh B
CaMOYTIPABIICHUU B 00pa30BaTEIIbHOM OPraHU3aIINH;

YMEHHUE B3aUMOJICHCTBOBATh C COIMATLHBIMH HHCTUTYTAMHU B COOTBETCTBUHU C X (PYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTapPHOU U BOJIOHTEPCKOU JESITENBHOCTH;

2) NaTPHUOTHYECKOTO0 BOCITUTAHUS :

c(hOpMUPOBAHHOCTH POCCUICKOM TpaXK/IaHCKON UACHTUIHOCTH, TAaTPHOTU3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSAM POCCHHCKHX YUYEHBIX B 00JacTH (QU3UKH U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUA:

chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHNUS,



CIIOCOOHOCTh OILIEHWBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh Ha MOpPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B ICSITEIHOCTH YUEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHY€eCKOT0 BOCIUTAHNS :

ACTETUYECKOE OTHOIIIEHNE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (PU3NYECcKOil HayKe;

5) TpyA0BOTr0 BOCIUTAHMS

MHTEPEC K pa3InyHbIM chepam NpopeCcCHOHATLHON NesTeIbHOCTH, B TOM YHUCIIEC CBSI3aHHBIM C (DU3UKON U TEXHUKOM,
YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyyiiel mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH (PM3UKU HA TPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrMYecKOro BOCIIUTAHMSI:

chOpMHUPOBAHHOCTH IKOJIOTHYECKOU KYIbTYPhI, 0CO3HAHUE MIO0ATHHOTO XapaKTepa IKOJIOTHIECKUX MPo0IeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JIEVICTBUI B OKPYXKAIOILIEH CpEAE HA OCHOBE 3HAHUS L€JIEN YCTOMYMBOTO Pa3BUTUS
YeII0OBEYECTRA,;

paciIupeHue OIbITa ACITEIIbHOCTH KOJIOTHYECKOW HAMMPaBIEHHOCTH HA OCHOBE UM CIOIINXCS 3HAHUH 10 (DU3UKE;

7) HeHHOCTH HAYYHOT'0 TIO3HAHMS

chOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOU JESITeTHhHOCTH, TOTOBHOCTh B MPOIIECCEe M3YYCHHS (DU3UKH OCYIIECTBIISITH TPOCKTHYIO
Y MICCIICZIOBATENBCKYIO NEATEIHHOCTh UHIMBUTYATHHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBHS

Ba3oBble JoruueckKkue JeHCTBUSA:
CaMOCTOSITEIBbHO (POPMYIUPOBATH U AKTYaTU3UPOBATH ITPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIIATH LU ACATEIIbHOCTH, 3aaBaTh IApAMETPhl U KPUTEPUU UX JOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBbIX (PU3NUECKUX SIBICHUSAX;



pa3pabarbiBaTh IUIaH DPEIICHUS TPOOJIEMBbI ¢ y4€TOM aHali3a MMEIOIIUXCS MaTepUalbHBIX W HEMaTepHaIbHBIX
pECYpCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITEIbHOCTb, OIICHMBATh COOTBETCTBUE PE3YyJIbTAaTOB MM, OIICHUBATh PUCKHU
MIOCIICICTBHUI JESITeIbHOCTH;

KOOPAWHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBHSAX PEATbHOTO, BHPTYaIbHOTO K KOMOMHHUPOBAHHOTO
B3aHMMO/JICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHHE IPU PEIICHUN KU3HEHHBIX ITPOOJIEM.

ba3oBbie uccienoBareIbCcKue e CTBUSA.

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUCBBIMU MTOHATHIMU U METOJIaMU (PU3HUECKOI HAYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-MCCIIEIOBATEIILCKON U MPOEKTHON NEATENHHOCTH B 00MacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB peIieHusl 3anad (U3MUECKOro COACpIKaHUsS, TPUMEHEHHUIO
Pa3IMYHBIX METOOB ITO3HAHMS;

BIAJCTh BUJAMH JICATCIPHOCTH IO IIOJYYCHHIO HOBOIO 3HAHUS, €Tr0 HHTEPIpETAlMH, IPpeoOpa30BaHUIO H
MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHMsIX, B TOM YHCIIE TP CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (DU3HKY;

BBISIBJISITh IPUUYMHHO-CIIEJCTBEHHBIC CBSI3U U aKTYaIM3UPOBATh 3a7a4y, BbIBUTATh TUIOTE3Y €€ pPEelIeHUs], HaXO/IUTh
apryMEeHTHhI JJIsl I0Ka3aTelIbCTBA CBOMX YTBEP KICHUMN, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJE PEIICHHS 3a/ladyd Pe3yibTaTbl, KPUTUUYECKU OLIEHUBATHh HMX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh W (HOPMYITHPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BATEIBHOW NEATETLHOCTH, B TOM YHUCIIE MPU H3y4ECHUU
busuKy;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEAJiaraTh OPUTHHAIBHBIE TTOIXO/IbI U PEIICHHUS;

CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMYCKAIONHE aTbTEPHATHBHBIC PEIICHUS.

Padora ¢ undopmanmueii:



BJIQ/ICTh HAaBBIKAMHM TMOJydeHuss uHbopManuu (U3HNYECKOTO COAEpKaHUS W3 MCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISITh MMOUCK, aHAJIN3, CHCTEMATU3AlUI0 U MHTEPIIpETaInio HHHOPMAIIMKA PA3INYHbIX BUJOB U
dbopm IpeICcTaBICHUS;

OIICHUBATh JI0CTOBEPHOCTH MH(OpMAITHH;

UCIIOJIb30BaTh CPEACTBA WH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIIEHWH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPTaHU3AlMOHHBIX 3a7a4 C COONIOZeHUEM TpPeOOBAaHUN JPrOHOMUKH, TEXHUKH O€30MMaCHOCTH,
THTHUEHBI, PECYpCOCOEPEIKEHUS, TPABOBBIX U ITUYECKUX HOPM, HOPM WH(DOPMAITMOHHON O€30MIaCHOCTH;

CO3/aBaTh TEKCThl (U3MYECKOTO COJEPKaHWsA B PA3NUYHBIX (opmarax ¢ yd€ToM Ha3zHaueHUs WHOOpPMAIMU |
IIEJIEBON ayAUTOPHUH, BRIOUpasi ONTUMAIbHYIO (JOPMY MPEICTABICHUS U BU3yaTU3aIIHH.

KoMMyHHKATHBHbIE YHUBEpPCAJbHbIE yUeOHbIE 1eii CTBUS:

OCYIIECTBIISITh OOIIEHNE Ha YPOKaxX (PU3UKH U BO BHE-YPOUHOH JESITETLHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOHQIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIHKTHL,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAH/HON Y MHIUBUIYAJILHON pabOTHI,

BHIOMpATh TEMATHUKY M METO/BI COBMECTHBIX JEHCTBHIA C yIETOM OOIINX HHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJIeHa
KOJUICKTHBA,;

NIPUHAMATE TIETd COBMECTHOW AEATETHbHOCTH, OPTaHU30BbIBATh U KOOPIUHHUPOBATH JIEHCTBHS MO €€ JOCTHKEHUIO:
COCTaBJISITh TUIAH JCWCTBHIA, paclpeieNisiTh POJIU C Y4ETOM MHEHHH yYaCTHHKOB, OOCYXKIAaTh PE3YJIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaKJOTO0 YYacCTHHKA KOMAHJbI B OOIIMN pe3yJbTaT 1O pa3pabOTaHHBIM
KPUTEPHSIM;

npejyiaraTb HOBBIE TPOEKTHI, OLIEHUBATH UJICH C TIO3UIIMHA HOBU3HBI, OPUTHHAILHOCTH, TPAKTUIECKON 3HAYMMOCTH;

OCYIIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE IIOBEACHWE B PA3JIMYHBIX CHTYAIMsIX, MPOSBIATH TBOPYECTBO U
BOOOpaxeHue, ObITh MHUIIMATUBHBIM.

PerJIHTI/IBHLIe YHUBEPCAJTbHBIC yqeﬁﬂme [[eﬁCTBHH



Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISITh IMO3HABATEIBHYIO JEATENHHOCTh B 007acTh (DU3UKH U aCTPOHOMHU, BBISBISTH
po0JIeMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIILHO COCTABJISITh TUTAH PEUICHUS PACYETHBIX W KAYECTBEHHBIX 3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKON
paboThI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUH;

JTaBaTh OIICHKY HOBBIM CUTYAIIHIM;

pacmupATh paMKH Y4€OHOTO TTpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHU;

JIeNiaTh 0CO3HAHHBIN BHIOOD, ApTYMEHTHUPOBATH €T0, OpaTh Ha ceOS OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (DOPMUPOBAHHWIO W TPOSBICHUIO JPYAWIMH B 00JIaCTH (PU3UKHU, TMOCTOSHHO IOBBINIATh CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalldsSM, BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTH, OIEHUBATH COOTBETCTBHE PE3yIhTATOB
TEIISIM;

BJIQJICTh HAaBBHIKAMH TIIO3HABATEIHHOW pPEICKCHU KaK OCO3HAHMSI COBEPIIAEMBIX JICHCTBUH M MBICIUTEIHHBIX
IIPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI pe(PIICKCUU IS OIICHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHHS;

YMETb OIEHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS TI0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX MPU aHATN3E PE3YIHTATOB JIEATCILHOCTH,

NPUHUMATH ce0s, TOHNMAasi CBOM HEOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX MPU aHATN3E PE3YIHTATOB JIEATCILHOCTH,

IpU3HABaTh CBOE MPABO M MPABO APYIHX Ha OIIUOKH.

B nporecce qocTrKeHN THYHOCTHBIX PE3YyIbTATOB OCBOCHHSI IPOTPAMMBI 1O (PU3HKeE Ui YPOBHS CpeIHEro o0ero
00pa3oBaHus y 00YUarONINXCsl COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIJIEKT, MPEANoIaralonuii CQOpMUPOBAHHOCTD:

CaMOCO3HAHMSI, BKJIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE IMOLMOHAIBHOE COCTOSIHWE, BUJICTh HAlpaBICHUS
pa3BUTHS COOCTBEHHON 3MOLIMOHAIBLHOM cepbl, ObITh YBEPEHHBIM B CE0€;



CaMOPETYJIUPOBAHUSA, BKJIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHUE,
CIIOCOOHOCTD aJIaITHPOBATHCS K AMOIIMOHATBHBIM U3MEHEHUSM U IIPOSIBISATHh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAILIMH, BKIIOYAKOIIECH CTPEMIICHUE K JOCTHUKEHUIO €M U YCIEXY, ONTUMHU3M, HHUIIMATUBHOCTb,
YMEHUE JICMCTBOBATh UCXOS U3 CBOUX BO3MOYKHOCTEW;

OMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHHE MAPYTUX, YYUTBIBATH €ro IIpH
OCYIIIECTBIICHUH OOIIEHHUSI, CTIOCOOHOCTh K COUYYBCTBHIO U COIIEPEKUBAHUIO;

COITMAIPHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTpAWMBaTh OTHOIIEHUS C APYTHMMH JIFOJbMH, 3a00THTHCH,
IPOSIBISATh MHTEPEC U pa3peniaTh KOH(IMKTHI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 Kkjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh Yy 00YYAIOLIUXCSl YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3UKU B (DOPMUPOBAHUM COBPEMEHHOW HAy4yHOU KapTUHBI MUpPa, B
Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUUYECKOMN JAESITEIbHOCTH JIFOJICH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (PM3UYECKUX MOJIEICH: MaTepualibHas TOYKa, MHEPIUAIbHAsl CUCTEMa
oTcuéra, abCOJIOTHO TBEPJOE TEJIO, UJICATbHBIM Ta3, MOJEIU CTPOCHUS Ta30B, KUIKOCTEH W TBEPJIBIX TEN, TOYCYHBIH
AJIEKTPUYECKUH 3apsij] IPU pelieHun (GU3NIeCcKuX 3aj1ad;

pacro3HaBaTh (U3MYECKHUE SBJICHHUS (IIPOIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHWUKHU, MOJICKYJSIPHO-
KMHETUYECKON TEOPUU CTPOEHUS BEIIECTBA W JJICKTPOJUHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE
JBIDKEHUE, CBOOOIHOE TaJIeHHUE T, JBHXKEHHE TI0 OKPYKHOCTH, MHEPLIMS, B3auMoieiicTBue Tel, 1uddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE KHUJKOCTEH M TBEPIBIX TEJN, U3MEHEHHE 00BhEMaA TeJl MPU HarpeBaHUU (OXJIAKJCHUM), TEIJIOBOE
paBHOBECHE, HCIApeHUE, KOHJEHCAIlWs, TUIaBJICHUE, KPUCTAUIM3allusl, KHUIIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE
JIABJICHUSI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpamMu COCTOSHMS ra3a B M30Ipolieccax,
AIEKTpU3aALUS TEJl, B3aUMOACHCTBUE 3apsJI0OB;

OTNHUCBHIBATh MEXAaHWYECKOE JIBUKEHHUE, HUCIONb3yd (PU3MUEeCKHue BEIUYUHBI: KOOpJWHATA, NYyTh, MEpeMEIcHUE,
CKOpOCTh, YCKOpPEHHE, Macca Teja, Cujla, UMITYJbC Tella, KWHeTUUeCKas YHEPTHsl, TOTCHIMAIbHAs YHEPTHUS, MEXaHUYeCKas



paboTa, MexaHH4YeCKass MOIIHOCTh; MIPU ONMUCAHUU MPABUJIBHO TPAKTOBATh (PM3UUYECKUN CMBICI UCHOJIb3YEMbIX BEJIIMYMH,
UX O0O0O3HAaYeHHUS U €IUHUIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMHU
BEIIMYNHAMUY;

OIHCHIBaTh U3yUEHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIIOBBIE SIBJICHUS, UCTIONb3Ysl (PU3NUYECKHE BEJIUUMHBI: JaBICHUE
rasa, TeMIleparypa, CpeiHssl KUHETHYECKasi SHEPIHsl XaOTUYECKOrO JBM)KEHHUSI MOJIEKYJI, CPEIHEKBAIPAaTUYHAS CKOPOCTh
MOJIEKYJI, KOJUYECTBO TEIUIOThl, BHYTPEHHSS SHEprusi, pabora raza, KO3(QQUIMEHT MOJE3HOTO JAEHCTBUS TEIIOBOIO
JIBUTATEINS; MPU OMMCAaHUM MPaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCHOJB3YEMBIX BEJIWYHH, UX 00O3HAuUCHHUS U
eIMHULIb], HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3HMUECKYIO BETUYUHY C IPYTUMU BEIMYMHAM;

ONKCHIBATh HM3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SIBJICHUS (MPOLECCHI), UCHOJbB3Ys
¢u3nyeckre BETUYHMHBI: AJIEKTPUUECKUIM 3apsij, SJIEKTPUUYECKOe Iojie, HampsLKEHHOCTh MO, MOTEHLHAl, Pa3HOCTb
NOTEHIMAJIOB; MPH OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICI HCIOJNb3YEMBIX BEJIMYMH, UX OO03HAYCHUS U
eIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUMUHY C IPYTUMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SBJICHMS, UCIIONIb3Ys (PU3NUeCKHe 3aKOHbI U MPUHIIMUIIBI: 3aKOH BCEMUPHOTO
tarotenusi, |, Il u Il 3akonbl HploTOHA, 3aKOH COXpaHEHUSI MEXAHMYECKOW HHEPTUU, 3aKOH COXPAHEHUS MMIYIhCA,
OPUHIMI CYNEpPHO3ULMU CUJ, NPUHLMI PAaBHONPABUS HHEPLHUAIBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KUHETUYECKYIO
TEOPUIO CTPOECHHMSI BELIECTBA, FA30BbI€ 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW 3HEPTHH TEIUIOBOIO JBUIKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMIIepaTypoil, IEPBBI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsiaa, 3akoH KyioHa,
OpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHHE W YCIOBHS (IPaHUIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHLHUIIBI ACWCTBUA MAIIMH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS HUX
0€30I1aCHOI0 UCIOJIb30BAHUS B IOBCEIHEBHOMN KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI 1O MCCIETOBAHUIO (U3NYECKUX SIBICHUN M TPOIECCOB C UCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHUH, MpH 3TOM (HOPMYIHpOBaTH MPOOIEeMYy/3aJady W THIOTE3y y4EeOHOTro SKCIEPUMEHTa, COOMpPATh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000pyI0BaHUS, IPOBOJIUTE ONBIT U (POPMYJIUPOBATh BBIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEJIUYUH, IPU STOM BHIOMpATh ONTHUMAJIBHBIN CIOCO0
U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METOAbl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;



UCCIIEIOBATh 3aBUCUMOCTH MEXNY (PH3UYECKHMMH BETUYMHAMHU C WCIOJIB30BAHUEM MPSMBIX U3MEPEHHI, P ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTATHI MOTYyIEHHONW 3aBUCUMOCTH (PU3NISCKUX BETUYMH B BUJIC TAOJIUI U
rpaduKoOB, JIeTaTh BBIBOJIBI 110 PE3yJbTaTaM HCCIEIOBAHUS;

coOirroiaTh TpaBuiIa O€30MacHOTO TpyJa NpH TNPOBEICHHH HCCICIOBAaHWNA B paMKax y4eOHOro 3KCIEpPHMEHTA,
y4e0HO-MCCIIEIOBATEIILCKOM H  MPOCKTHOH JICATEIBHOCTH C  HCIIOJIb30BAaHHEM H3MEPHUTEIBHBIX  YCTPOHCTB W
71a060paTOPHOTO 0OOPYAOBAHHS;

perath pacyEéTHBIE 331aUd C SBHO 3aJIaHHONW (PH3UYECKON MOJIENbI0, MCIIONB3Yys (PU3MUECKHUE 3aKOHBI M TPUHITUIIBL,
Ha OCHOBE aHAJM3a YyCJIOBUS 3a7a4d BBHIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MYCCKHE BEIWYUHBI U (POPMYIIHI,
HEOOXOMMBIE ISl €€ pEIICHHS, MPOBOAUTH PACYEThl M OICHWBATh PEATbHOCTH IMOJYYCHHOTO 3HAYCHUS (PU3NICCKOU
BEJIMYUHBL;

pemaTh KaueCTBEHHBIC 33/1a4M: BBICTPAWBAThH JIOTHYCCKH HEMPOTHBOPEUYMBYIO IEMIOYKY PACCYXJICHUH C ONOpoi Ha
U3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUCCKUEC SBIICHUS;

UCTIOJIb30BaTh MIPH PEIICHUW YYEOHBIX 3aad COBpPEMEHHBbIC WH(POPMAIIMOHHBIC TEXHOJIOTHH JIIS ITOMCKA,
CTPYKTYPUPOBAHUS, HHTCPIPETAIIMU M TPEICTABICHUAS YIeOHOW W HAYyJHO-TIONMYJIAPHOW WH(OPMAIWH, MOJTYyYCHHOH W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHICCKU aHATM3UPOBATH MOJTydaeMyr0 HH()OpMAIIHIO;

NPHUBOJNTH TPUMEPHl BKJIaJa POCCHHUCKHX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHC HAyKH, OOBSICHCHHE
IIPOIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETHUCCKUE 3HAHMS 1O (U3MKE B IMOBCEAHCBHOW >KM3HH JIJII 0OCCIICUCHUS OC30MMacCHOCTH TpH
oOpamieHUr ¢ NPUOOpPaMHU W TEXHUYSCKUMHU YCTPOHCTBAMHU, JIIi COXPAHEHUS 3JI0POBbS M COOJIOJCHHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXKAIOIIEH Cpere;

paboTaTh B IPYIIE C BHIIOJHECHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH PabOTy TPYIIIbI, PAIMOHATLHO
pacripeiesaTh 00S3aHHOCTA W TUIAHUPOBATH JICATEIILHOCTh B HECTAHAAPTHBIX CHTYAIUSAX, aJICKBATHO OICHUBATH BKJIAJI
KXXJIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIIEMBI.



JlesmenvHocme yuumerns ¢ yuemom padboueti npocpammbl 60 CHUMAHUSL

- HCIOJh30BaHUE COACPIKAHUS yaeOHOTO mpeaMeTa sl GOPMHUPOBAHUS Y 00 yJAIOIIUXCS POCCHIUCKUX TPATUITMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH, pOCCUHCKOTO NCTOPHUECKOTO CO3HAHMS HAa OCHOBE
UCTOPUYECCKOTO TIPOCBECIIICHNUS,

- TNpUBJICYCHHE BHUMAHUS 00YyYarOUIUXCs K IEGHHOCTHOMY aCleKTy M3y4aeMbIX Ha ypoKax MPEAMETOB, SIBIICHUN U
COOBITH, HTHUIIMMPOBAHUE 0OCYKICHNM, BRICKA3bIBAHUN CBOETO MHEHHUS, BHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHUS K
U3Yy4aeMbIM COOBITHSIM, SIBIICHUSM, JTUIAM;

- IPUMEHEHNE HHTEPAKTUBHBIX (HOpPM yueOHON paboThl 00 ydaroIIuXcs;

- moOyXJIeHne 00yJaroImuxcsi COONI0AaTh HOPMBI TIOBEJICHUS, TTPaBUIIa OOIICHHUS CO CBEPCTHUKAMHU U TIEaroramu;
YCTaHOBJICHUE U TIOAJEPKKY 100pOKeTaTeTbHOU aTMOC(ephl;

- opraHuzauus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YYaIOIIUXCS HA/l HEYCIIEBAIOUUMU
OJIHOKJIACCHUKAMH, B TOM YHCJI€ C 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTSIMH;

- MHUIMUPOBAHUE U TOJIEPKKA M CCIIEI0BATEIHCKON U IPOESKTHOM JeATENbHOCTH 00yJatoniuxcs B hopme
WHVBUIYaTbHBIX U TPYIIOBBIX TPOCKTOB; TPUMEHEHHE aKTUBHBIX (JOPM OpraHU3aINK YIeOHOU JEITENHhHOCTH HA YPOKE
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bubmuoreka [IOK
4.1 1
UICKTPOCTATH 0 https://m.edso0.ru/7f41bf72
4.2 [locTosAHHBIN neKTpUYECKUil TOK. TOKH B 12 bubmuorexa HOK
' Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacos DJIeKTPOHHBbIE
nugposbie
Nen/m | Tema ypoka Kontpoabhbie | JlaGopaTopHbie
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 ®dusuka — Hayka o npupoje. Hayunele 1 bubmmoreka [JOK
METO/IbI [IO3HAHUS OKPYXKAKOLIETO0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb 1 Mecto ¢puzuku B GopMupoBaHUT
2 COBPEMEHHOI (El)a YHOU K(I; IT)I/IHIli MHpa, B 1 bubmmorexa LOK
p . y p Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOCH
MexaHndeckoe IBUKEHHUE.
3 OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxeHus. [lepemMenienre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
. bu6mmorexa [IOK
4 PaBHOMEpHOE TPSAMOIMHENTHOE IBUKEHHE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHETHOE 1 bubnnorexa [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe nageHue. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOIO MMaJeHUsA https://m.edsoo.ru/ff0c39cc
7 KpuBonnHeliHoe nBUkeHuUE. [BuxkeHue 1 bubmuoteka LIOK
MaTepHaIbHOM TOUYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHOCUTENBHOCTH ["anuies.
. bubmuoreka [IOK
8 Nuepunanehble cucteMsl otcyeTa. [lepBbii 1
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uiuu 1 bubmmorexa [JOK
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cuit. Bropoit 3akoH Herotona juist
MaTepHuaIbHONW TOUKH

https://m.edsoo.ru/ff0c3be8

10 Tpetnii 3axkoH HproTOHA [U1s1 MaTepUaIbHBIX bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUPHOTO TAroTeHus. Cuia bubnnorexa [JOK

11
TshKecTH. [lepBast kocMuyecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. 3akon ['yka. Bec Tema htos-//m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpumnuent tpenus. Cuna BuGmiorexa [IOK

13 COTIPOTHUBJICHUS NP ABHUKEHUH TeJIa B

https://m.edso0.ru/ff0c3f76

KUIKOCTU WJIH ra3e
[ToctynaTenbHoE U BpalaTeabHOE

14 JIBIYKEHHE aOCOIFOTHO TBEPIOTO Tea. bubnuotexa [{OK
MowmenT cuibl. [1neuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tella
Hmnynsc MaTepuanbHOM TOUKH, CUCTEMBI

15 MaTepuaIbHbIX TOUeK. IMIybc cHIIbL. bubnumorexa [TOK
3aKoH coxpaHEeHUs umnyJnca. PeaktuBHOe https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
PaGora u MouHOCTH cuiibl. Kunetnueckas

16 SHEPTHS MaTepHAIBHONW TOUKHU. Teopema 00 Bubnuorexa LIOK
WU3MEHCHUU KHHETHYECKOW SHEPTUH hitps://m.eds00./0e4502
[ToreHumaneHas sHeprus. [loTeHnManbHas

17 SHEPIus ynpyro aeGpopMUpOBaHHON bubnnorexa LIOK
npykuHbl. [loTeHIManbHas S3HEPrus Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTU 3eMIIU

18 [ToTeHuManbHbIE U HEMOTEHI[UATbHBIE CHUITBI. bubnunorexa [JOK

CBs13b pabOTHI HEOTEHIIMATBHBIX CHJI C

https://m.edsoo.ru/ff0c478c
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U3MEHEHUEM MEXaHUYECKOU DHEPTUU
CUCTEMBI TeJI. 3aKOH COXPaHECHHUS
MEXaHWYECKOW dHEPTUU

19

JlabopaTtopHast padota «MccnenoBanue
CBs3U pa60TbI CUJIbI C UBMCHCHUEM
MEXaHUYECKON SHEPTUH TeJia Ha TPUMEpPE
paCTsHKEHUS PE3HHOBOTO KTy Ta

20

KonTponbHas pabota no teme
«Kunematuka. Jlunamuka. 3aKkOHbI
COXPAHEHHUs B MEXAHHUKE»

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KHHETUYECKO# Teopun. bpoyHoBckoe
nekenne. Juddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS M B3aUMOACHCTBUS
YacTHUI] BEECTBA. MOJIENI CTPOEHHUS Ta30B,
JKUAKOCTEN U TBEPABIX TEN

23

Macca monekys. KonnuecTBo BeniecTsa.
[locTosinnast ABoraapo

24

TemoBoe paBHOBecue. Temnepartypa u e€
n3mepenue. llkana temneparyp Lenbcus

25

WUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIeparypa Kak Mepa
CpelHel KHHETUYECKON SHEPTUU JBIKEHUS
MOJIEKYJ1. Y paBHeHUE MeHeneeBa-
Knaneiipona

bu6mmorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ['a30BBIC 3aKOHEI

28

JlaboparopHas pabota «VccnenoBanue
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3aBUCUMOCTH MCIKAY IMapaMeTpaMu
COCTOSAHUA pa3pECKCHHOI'O ra3a»

I/Isonpoueccm B NJCaJIbHOM I'a3€ U UX

bubmuorexa [IOK

29 rpaduyeckoe npeacTaBlIeHNe https://m.edsoo.ru/ffoc570e
BuyTpeHnHss 3HEPTUs TEPMOAMHAMUYECKOU
30 CHUCTEMBI U CTIOCOOBI €€ U3MEHEHUS. bubnuotexa [{OK
KonnyectBo Temiorsl u pabora. BuyTpenHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJEATHHOIO ra3a
bubmuorexa [IOK
31 B Terutomtepe ey https://m.edsoo.ru/ff0c5c36
VY nenpHas TETUIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TEMI0THI IpH TEIIONEpeaaye. Bubmuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmnabaTtHbIi poriecc
33 IlepBblil 3aKOH TEPMOJAMHAMUKH U €T0 bubnuorexa [JOK
MPUMEHEHHE K U30MpolieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs npoiieccoB B MPUPOJE. bubnunorexa [JOK
BTtopoii 3aKk0H TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J TermoBoit bubmmorekxa [IOK
MallHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapnao u ero KI1/]
37 DKOJIOTHYECKHE MTPOOIEMBI
TETUIOPHEPTeTHKHU
38 O60o6maronmit ypok «MomnekymspHas bubnuotexa [{OK
¢uzuka. OCHOBBI TEPMOJUHAMUKID) https://m.edso0.ru/ff0c6938
Konrtponbnas padora o teme
39 «MonexynspHas pusznuka. OCHOBBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMUKI
40 [TapooGpazoBaHre U KOHICHCAIIHS. bu6mmoreka [IOK
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I/IcnapeHHe M KUIICHHUC

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS M OTHOCHUTEIbHAS BIIAYKHOCTD

bubmuoreka [IOK

41
Bo3yxa. HachllieHHBIN ap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
42 aMopdHBbIe Tena. AHU30TPOIHS CBOMCTB bubnnorexa [JOK
KpUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [InaBnenue n kpuctammzanus. Y ieiabHas bubmuorexa [JOK
TeruioTa riasiaeHus. Cyomumanus https://m.edso0.ru/ff0c6708
bubmmoreka [IOK
44 VYpaBHeHue TemioBoro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3anus Tell. DNEKTPUUECKUN 3apsil. bubnuorexa HOK
JIBa BHJ1a NIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[TpoBoHMKY, TUITEKTPUKH U
46 H(I))H MIPOBOJIHUKHU 3aIT<§H COXpaHEeHUs bubmorexa [OK
yHpoBoA ' P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsijia
47 B3aumopeiictBue 3apanoB. 3akoH KynoHa. bubnmnoreka [JOK
TodeuHbIil SIEKTPUUECKUN 3apsiT https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTD 3MEKTPUYECKOTO MOJIS.
48 IT I/Ii UII CyNIepIo3u Tﬁn ANEKTPUICCKUX bubmmorexa TIOK
p UH ynep H . P https://m.edsoo.ru/ff0c6df2
nosieil. JInuuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpOCTaTUYECKOTO MOJIS. bubnuotexa [{OK
ITorennuan. Pa3HoCTh NOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY U TUANEKTPUKH B
PoBoa P bu6mmoreka [IOK
50 AIIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
Jusnextpudeckast NpOHUIIAEMOCTb
" bubnuorexa HOK
51 DnekTpoéMkocTh. KoHmeHncarop nosmotera I

https://m.edsoo.ru/ff0c7126
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52

9J'IeKTpOéMKOCTB IIJIOCKOT'O KOHACHCATOPA.
3Hepr1/151 3apsAXKCHHOI'O KOHACHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas padota "N3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIIMTT NEWCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOMUPOBAJILHOTO arnapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHUE AIEKTPOIPHUOOpOB

55

DIEeKTpUUYECKHI TOK, YCIOBHS €ro
cymectBoBanus. [loctosHubIi TOK. Cua
toka. Hanpsixenue. ConpotupieHue. 3akoH
Owma miig yyacTka nenu

56

[TocnenoBarenbHOE, TApAJUICIBLHOE,
CMEIIaHHOE COSJIMHEHUE TTPOBOTHIKOB.
JlaGopaTtopHnas padota «3yuenue
CMEIIAHHOTO COSIMHEHUS PE3UCTOPOBY

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akoH [[xoyns-Jlenia

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axkoH OMa 15t HOJTHOM (3aMKHYTOM )

SHCKTqueCKOﬁ OeIu. KOpOTKOC 3aMBIKaHUC.

JlabopaTtopHast padota «3mepenne 3/1C
HCTOYHHKA TOKA U €TI0 BHYTPECHHETO
COTIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAs TPOBOJUMOCTb TBEPBIX
METaJJIOB. 3aBHCUMOCTH COITPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPHL.
CBepxnpoBOIUMOCTb

60

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
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SJICKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBCHHAS H

N bubnmuotexa [{OK
61 puMecHast mpoBoauMoCcTh. CBoiicTBa p—N- 1
https://m.edsoo.ru/ff0c84ae
nepexoa. [TomynpoBoIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B pacTBOpPaxX U
62 pacIuiaBax MIEKTPOJIUTOB. 1 bubnnorexa [IOK
DIEKTPONUTHYECKAs JUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUUYECKUI TOK B ra3ax.
P . . bubmmoreka [JOK
63 CaMOCTOSTEIIBHBIN ¥ HECAMOCTOSTSIIBHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsia. Moauus. [Tnazma
DneKTpuYecKue MPUOOPHI M YCTPONCTBA U UX
64 1} axgqecxoe 1| IEMCHEI:HI/IC };_[TI:IBI/IHB. 1 bubmorexa [OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacCHOCTH
. bubmuorexa [IOK
65 0606 C) 1
COTRIOHLEL YPOK (HICKIPOINTHAMHIRA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
66 «2QnekTpocTartuka. [locTosHHbII 1 bubnnorexa [IOK
ANEKTPUUECKHM TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsubiit ypok. KontponbHas pabota no 1 bubnnoreka [IOK
Teme "DneKTpoarHaMuKa" https://m.edsoo.ru/ffoc8c56
68 PezepBHbIit ypok. O600maronii ypox mno 1 bubnuorexa HOK
temaM 10 kiacca https://m.edsoo.ru/ffoc8f6c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

METOOAUYECKHUE MATEPHUAJIbBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NUHTEPHET






