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HNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 6a30BOro ypoBHsI Ha YPOBHE CpeaHero odimero oOpasoBanus pa3paboTaHa
Ha OCHOBE TOJIOXKEHUH 1 TpeOOBaHUH K pPe3ysIbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTENbHON MPOrpaMMBl,
npexncrasiaeHHbx B PT'OC COO, a takke ¢ yuéroMm (enepanbHoii pabodel mporpaMMbl BOCITUTaHUS U
KOHLICTIMHM TpernoaaBaHusi ydyeOHoro mpeamera «®Pusmka» B 00pa3OBaTENbHBIX OPraHU3ALMAX
Poccuiickoit @enepannu, pearu3yomux OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBIL.

CogepxxaHre mTporpaMMbl MO (PU3WKE HAMPaBICHO Ha (POPMUPOBAHME €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa obydarommxcst 10—11 kmaccoB npu oOydernn nx pusuke Ha 60a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeITeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢pusmke coorsercTByeT TpedoBanusim @I'OC COO
K IJIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM W METANpPeIMETHbIM pe3yJbTaTaM OOY4YEeHHs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTb pPEAM3alUU MEKIPEAMETHBIX CBS3el (PU3UKH C €CTECTBEHHO-HAYYHBIMH
yueOHBIMH MpenMeTaMu. B Hell onpenenstoTcss OCHOBHbBIE LIS U3y4YeHHs (PM3UKH HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaThl OCBOSHHsS Kypca (IM3MKH.  JIMYHOCTHBIE,
MeTarnpeaMeTHbIE, MpeaMeTHbIe (Ha 6a30BOM YPOBHE).

IIporpamma o pusmKe BKIIOYAET:

® IIJJAHUPYEMBIE pPE3yJbTAaThl OCBOCHHUS Kypca (U3MKM Ha Oa30BOM ypOBHE, B TOM YHCIE

NPEAMETHBIEC PE3yJIbTAThI IO ToAaM O0YUeHNS;

e conepxxaHue yuebHOro npeamera «Pusznka» 1o rogam oOyueHusl.

Qdusnka kKak Hayka O HamOoyiee OOIMMX 3aKOHAX MPUPOABI, BBICTYMAsi B KadecTBe y4eOHOro
npeaMera B IIKOJE, BHOCHUT CYLIECTBEHHBIH BKJIAJ B CHCTEMYy 3HAHHH 00 OKpy’KaroIleM MHpe.
[IxonpHBIA Kypc (QHU3UKH — CHCTEMOOOPA3YIOIIMH AT €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢busnueckoii reorpadueii u acrponomueil. Mcrnonb30BaHre U aKTUBHOE MPUMEHEHHe (PH3UUeCKIX 3HAHUN
OTpeneNsieT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe >HEPreTHUKH, TPAHCIOPTA,
OCBOEHMsI KOCMOCA, TOJyYeHHs] HOBBIX MATE€PHAJOB C 3aJaHHBIMU CBOWCTBAMU M ApPYyrux. MsyueHue
($u3MK1 BHOCUT OCHOBHOH BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHON KAPTHHBI MHpa O0YYarOLTIXCS,
B (OopMHpOBaHHE YMEHHH NPUMEHATb HAY4YHBIH METOA TO3HAHUS NPU BBIIOJHEHWH HMH Y4YeOHBIX
UCCJIEIOBAHUM.

B ocHOBY kypca ¢pu3uKu [ ypOBHS cpenHero odimero odpa3oBaHus MOJOKEH Psii uaeH, KOTOpbIe
MOYKHO PacCMaTPHUBATh KaK MPHHLIMIIBI €r0 TOCTPOSHHSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEHW KypC SIBJISCTCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepuaj W3 BCEX pasfesioB (U3HMKH, BKJIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaKk H
COBPEMEHHOM (PU3HKHL.

Hoesn eenepanuzayuu. B cooTBeTcTBHM ¢ Hell Marepuan Kypca (QU3NKH OObEAMHEH BOKPYT
¢usnyeckux Teopwil. Bemymum B kypce sBisiercs (OpMHUpOBaHHE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BEIIECTBE U TMOJIE.

Hoesn eymanumapuzayuu. EE peannzauus TNpPEANoNaraeT HCIOIb30BAHHE T'yMaHUTApHOTO
noTeHmana GU3NIECKOil HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHUs (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJIOTHUECKUMH MTPOOIEMaMH.

Hoes npurnaonoit nanpasnennocmu. Kypc Gusuku npeamnonaraet 3HaKOMCTBO C ITUPOKUM KPYTOM
TEXHUYECKHX M TEXHOJIIOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPHUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs NOCPEACTBOM BBEICHHUS SJIEMEHTOB COJEPIKAHUS, TTOCBSIIEHHBIX
SKOJIOTUYECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a
TakxKe 00CyKaeHHs mpodeM paLlOHAIBbHOTO PHUPOIOTIONB30BAHMUS H HKOJIOTHYECKOH O€30MacHOCTH.

CrepkHEBBIMH 3JIEMEHTaMH Kypca (H3MKH Ha YpOBHE cpemHero odiiero oOpa3oBaHUs SIBISEOTCS
¢usnueckne Teopun (PpopMHUpOBaHHE MPENCTABICHUI O CTPYKTYpe NMOCTPOCHHs (PH3HMUECKOH TEOpHH,
poiu pyHAAMEHTAbHBIX 3aKOHOB M IIPUHLMIIOB B COBPEMEHHBIX MPEACTABICHHUAX O MPUPOAE, FPAHUIIAX
NPUMEHIMOCTH TEOPHH, ISl OMHCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IIPOLIECCOB).

CHCTEeMHO-IIESITENPHOCTHBIN MOAX0A B Kypce (U3NKU peaju3yeTrcs IPeXAe BCEro 3a CUET
OpPTaHU3aLH SKCIIEPUMEHTAIBHON AedTenpHOoCTH o0yuatommxcsi. [t 6a30Boro ypoBHs Kypca Gpu3uku —
3TO HMCIOJIB30BAHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1abopaTopHBIX pador,



KOTOpbIE B mporpaMme no ¢usnuke oObeAnHEHbl B OOMMHA CIHUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Beinenenne B yKa3aHHOM IepedyHE Ja0OPAaTOPHBIX pPabOT, MPOBOAWMBIX [UIsI KOHTPOJS M OLEHKH,
OCYILIECTBIISIETCS YUACTHUKAMU 00pPa30BaTENIbHOIO MPOIecca UCXOASI U3 OCOOEHHOCTEH TUIAHUPOBAHMS U
ocHameHus1 kabunera ¢usukm. Ilpu >TOM oOOecreunmBaeTcsi OBIaneHHE OOYHAIOLIMMUCS YMEHUSIMH
NPOBOIUTh KOCBEHHBIC M3MEPEHHs], UCCIENOBAHNUS 3aBUCUMOCTEH (PH3MUECKUX BEJIMYMH M TOCTAHOBKY
OTIBITOB 11O TIPOBEPKE MPEATOKEHHBIX THITOTE3.

Bonpmoe BHUMaHME YAENsSETCS PEIIEHHIO PAcUETHBIX M KA4eCTBEHHBIX 3amad. Ilpm sTtoMm mms
pPAacUYETHBIX 3a7ad MNPHOPUTETOM SBJSIOTCA 3a7addl C SBHO 3aJaHHOH (PH3MUECKOW MOJEINbIo,
MO3BOJISIFOIINE TPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a1a4 MPUOPUTETOM SIBISIFOTCS 3a/1aHUST HA
OOBsSICHEHHE TMpOTeKaHWs (U3NUECKUX SIBICHUH M MPOIECCOB B OKPYKAOIIEH SKU3HHU, Tpelyroue
BbIOOpa (PU3MUECKON MOJENHN AJIsl CUTYaLuH MPAKTHKO-OPUEHTHPOBAHHOTO XapPaKTepa.

B cooreerctBun ¢ tpeboBanusimu PI'OC COO k marepuaibHO-TEXHUYECKOMY OOECTIEUSHHIO
yaeOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3MKH HAa YPOBHE CpenHero odiero oopa3oBaHus NOJIKEH
U3y4aThCs B YCIOBHAX MPEIMETHOrO KabmHeTa (PU3MKU WM B YCJIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
MPEeIMETOB €CTeCTBEHHO-HAyYHOro nHKia. B kaOuHere (U3MKU JNOKHO OBITh HEOOXOmuMOe
nabopaTtopHoe OOOpyHOBaHUE sl BBIMOJNHEHHUS YKA3aHHBIX B NpOrpaMMe Mo (pU3NKe Y4eHHYECKHX
NPaKTUYECKUX padoT U IEMOHCTPALMOHHOE 00OPYAOBaHHE.

HeMmoHcTpanmornHoe obopynoBaHue (POPMHUPYETCS B COOTBETCTBHM C NMPUHLUIIOM MHUHHMAaJIbHON
IOCTaTOYHOCTH MU O0ECNEeUMBAET IOCTAHOBKY NEPEUYHCICHHBIX B MPOrpamMme Mo (U3MKE KITFOUYEBBIX
OEMOHCTpPAlMid ANl  HMCCIENOBAHUS HM3Y4YaeMbIX SIBJICHUH H  MPOIECCOB, OJMIHMPHYECKUX U
(yHAaMEHTANbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

Jlaboparoproe oOopynoBaHuE sl YUEHHYECKHUX MpPaKTHYecKHux paboT Qopmupyercs B Buae
TEMATHYECKNX KOMILIEKTOB M O0ECHeunBaeTCsl B pacyére OJHOTO KOMIUIEKTa Ha JIBYX OOYYarOIIHXCS.
TemaTuueckne KOMILIEKTHI JJaOOPaTOpPHOTo 000PYIOBaHUS AOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJIB30BAHNH aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX N3MEPHUTEIbHBIX CHCTEM B
BUziEe UG POBBIX JTaOOPATOPHIL.

OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKH B 001EeM 00pa30BaHUH SIBIIFOTCS:

e (opMupoBaHHE HHTEpeca M CTPeMJICHHs OOYHYAIOUIUXCS K HAYYHOMY HM3YYECHHUIO IPUPOJBI,

Pa3BUTHE UX WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® DPa3BUTHE MPENCTABIEHUI O HAYYHOM METO/e MO3HAHMA U (POPMUPOBAHHUE UCCIIEAOBATENLCKOTO
OTHOILIEHUS K OKPYKAIOLITUM SIBJICHHSIM;

e (opMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJIbTaTa U3yueHUs] OCHOB CTPOCHUS MaTEPUU
U pyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (QopMupoBaHue yMeHHUIl OOBACHATH SIBICHHUA C HCIOJb30BAHMEM (PH3HMUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTEJbCTB,

e (opMupoBaHUE TPENCTABICHUH O POJM (PU3UKHU AJsT PAa3BUTHUS OPYTUX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne 3THX Lesel o0ecreYnBaeTcsl peleHneM CIeIyoIuX 3a1ad B MpoLecce HU3ydeHHs

Kypca (HM3UKH Ha YPOBHE CpeHEero odmero oopa3oBaHus:

e npuoOpeTeHne CUcTeMbl 3HaHUH 00 00muX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsT MEXaHUKY, MOJEKYJAPHYI (HU3HUKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (U3HMKY H
3JIEMEHTBI aCTPOQU3HKH;

e (opMupOBaHHE YMEHHI MPHUMEHSATh TEOPETUYECKHE 3HAHWUA NIl OOBACHEHHS (U3NIECKHUX
SIBJIEHUH B IPUPOAE U ISl IPUHATHS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM XKI3HH,

® OCBOEHHE CIOCOOOB pELIeHMs Pa3IMYHBIX 3a7ad C SIBHO 3alaHHOW (YU3NYECKOH MOJEINBIO,
3a1a4, IMOAPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (PU3MUecKOW MOAeNH, aaeKBaTHON
YCIIOBUSIM 33]1a4H;

® T[OHMMaHue (U3HYECKUX OCHOB M TPHHLUIIOB JEHCTBUA TEXHHYECKUX YCTPOWUCTB M
TEXHOJIOTHYECKHX MPOLIECCOB, X BJIUSHUS HA OKPYIKAIOIIYIO CPEny;



® OBJAJCHHE METOAAMH CAMOCTOSITEJIbHOTO IUJIAHMPOBAHUS M TPOBEHCHUS (UINIECKHX
SKCIIEPUMEHTOB, aHAIN3a W UHTEPIpeTanuyd WHPOPMALUH, OMNpPEIENCHHsI ITOCTOBEPHOCTH
MOJIyY€HHOTO PE3yJIbTaTa,
® (CO3laHU€ YCJOBHH Ui pPa3BUTHUS YMEHHH MOPOEKTHO-HUCCIEAOBATENbCKON, TBOPYECKOM
IesITeIbHOCTH.
Ha m3yuenune ¢usuku (6a30BbIli YPOBEHBb) Ha YPOBHE CpeaHero odiiero odpa3oBaHUs OTBOIUTCS
136 yacos: B 10 kiacce — 68 yacos (2 yaca B Hezeomo), B 11 kmacce — 68 4acoB (2 "aca B HEIETO).
IIpennaraembiii B mporpamme mo (U3MKe MepeyeHb JaOOPaTOPHBIX M IMPAaKTHYECKHX padot
SBJIIETCS PEKOMEHJOBAHHBIM, YUHUTENb AENaeT BBHIOOP MPOBEACHUsS Ja0OpaTOPHBIX paboT M OMBITOB C
y4€TOM WHINBUAYAJIbHBIX OCOOEHHOCTEH 00yHarO X CS.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Paszpen 1. ®dusuka u MeTOABI HAYYHOI0 MO3HAHUSA

®dusuka — Hayka O npuponxe. Hayunble MeTOombpl MNO3HAaHUA OKpy»Karowero wmupa. Pomb
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TO3HAHUS PUPOIBL. IKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue pusndeckux siBjieHUH U nponeccoB. Hay4nble runore3sl. @usnueckue 3aKOHbI U
TeopuH. I paHULIBI MPUMEHUMOCTH (PU3NIECKIX 3aKOHOB. [IpHHINMI COOTBETCTBHSI.

Ponb u mecto ¢pusuku B POpMHPOBAHUN COBPEMEHHON HAyYHOW KApTHUHBI MHPA, B MPAKTHUYECKON
NEeITEIbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U POBBIE U3MEPUTENbHbIC TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBrkeHHE. OTHOCUTENBHOCTb MEXaHMUYecKOoro nasikeHus. Cucrema oOTcuéra.
TpaexTopusi.

[Tepemeruenue, CKOpOCThb (CpeaHsIst CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHaTbHON
TOUYKH, UX MPOEKLIUU Ha OCU cUCTeMBbl koopauHaT. CloskeHHe NepeMeLeHU U CI0KEeHHE CKOPOCTel.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TPSMOJMHEHHOEe ABIKeHHe. [ paduku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMeLleHNs] MaTepUaJbHON TOUKU OT BpEMEHU.

CBoOonHoe mageHue. YCKkopeHrne CBOOOTHOTO MaieHusI.

KpuBonuneitHoe nBuxeHue. JIBUKEHHE MAaTEPUATbHON TOUKH MO OKPY>KHOCTH C MOCTOSTHHOW IO
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHas CKOpocTh. Ilepwog u dwacrota oOpalueHus.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue ycTpolcTBa M MpPaKTUUYECKOE MPUMEHEHME: CIUJOMETP, [BM)KEHUE CHApsIOB,
LIEITHBIE U PEMEHHBIE ITEPENAYHN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, MILTFOCTPALMsI KUHEMATHYECKUX XapaKTePUCTHK JABM)KEHUS.

[IpeobpazoBanne NBIKEHHH € HCIIOIB30BAHHEM MPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyX€ U B Pa3PEKEHHOM IIPOCTPAHCTBE.

Habmronenne nrokeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

Hsmepenne yckopeHust CBOOOIHOTO MaeHMs.

Hanpasienue ckopocTH npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

Hsydenne HepaBHOMEPHOIO ABUKEHUS € LEJIbI0 ONPENEIEeHUsI MTHOBEHHON CKOPOCTH.

Hccnenosanue COOTHOLIEHUS] MEXKAY MyTSIMH, IPOUIEHHBIMU TEJIOM 32 MOCE10BATENbHbIE PABHbBIE
MIPOMEXYTKH BPEMEHU MPH PaBHOYCKOPEHHOM JIBUXKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOMN HYJIIO.

HsydeHne NBM>KEHHs IIAPUKA B B3KON *KUIKOCTH.

UzydeHue nBUKEHUS Tena, OpOIEHHOrO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

Ilpuauun orHocutensHOCTH l'ammnes. llepselii 3akoH HbroToHa. HMHepuuanbHble CHCTEMBI
OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnoduunu cuii. Bropoit 3akon HetoToHa ayist mMaTepuanbHON
ToukHU. Tperuii 3akoH HBIOTOHA 17151 MaTEpPUAIBHBIX TOUYEK.

3akoH BceMUpHOTo TAroteHus. Cuna TsoxecTu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buae! TpeHus (mokost, ckonbxeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIbXKEeHUs U cuiia TpeHus nokosi. Kosdduument tperns. Cuna CONpOTUBIIEHUS TPU IBUKEHUHU TENa B
JKUJIKOCTHU WJIU rase.

IToctynarenbHOE U BpalaTeIbHOE JBHKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpalueHus. [lneqo cuinbl. Y ciioBus paBHOBECHs TBEPAOTO TENA.



TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: MOAIINITHUKHY, ABH)KEHNE HCKYCCTBEHHbIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBReHue HHEPLIMU.

CpaBHeHue Macc B3aUMOJEHCTBYIOIINX Tl

Bropoii 3akon HeroTona.

Hsmepenue cum.

CrnosxxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opManuu.

Hesecomocte. Bec Tena npu yCKOPEHHOM NOABEME U MAJECHHUH.

CpaBHeHue CUJl TPEeHHUs MOKOsI, KAaU€HHUSI U CKOJIbXKEHMUSI.

VYcoBus paBHOBecHsl TBEPAOTO Tena. Buael paBHOBeCHS!.

Yuenuueckuii oxcnepumenm, rabopamopusie pabont

Uzyuenue nuxkeHns Opycka Mo HaKJIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY)KUHE U PE3HHOBOM 00pasiie, OT
ux pedopmanuu.

Hccnenosanue ycaoBuil paBHOBECHs TBEPAOIO Teja, UMEIOIIEr0 OCh BpPall€HHUs.

Tema 3. 3akonsl coxpanenus 6 mexanuxe

HUmryneC MaTepuanbHOW TOYKH (TeNa), CHCTEMBbl MaTe€pHajbHBIX TOYeK. KMMmynbc cuibel u
M3MEHEHHe UMIyJibca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBIKEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunerndeckas sHeprust MarepuaibHOH Toukn. Teopema 00 N3MEHEHUN KHHETHYECKON YHEPTHH.

ITorenumanbHast »Heprusa. IloTeHuumanpHas 3Hepruss ynpyro nehOPMHUPOBAHHON MPYKUHBL
[ToreHumanbHast SHEPrus Texa BOIN3U MOBEPXHOCTH 3EMITH.

[ToreHumanbHbBIe U HEMOTEHIMATbHbBIE CHITbL. CBsI3b Pa0OThI HEMOTEHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKOH SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHUsI MEXaHUYECKON SHEPTUu.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckue ycTpoiicTBa U NMpakTUUECKOe MPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBIM MUCTOJIET,
IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJbCa.

PeakTuBHOE NBHKEHHUE.

[Tepexon MOTEHUMANBHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot

UzydeHne abCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBA3M padOThI CHIIBI C M3MEHEHHEM MEXaHHYeCKOH SHEepruu Tella Ha IpuMepe
pacCTsKEHUsS] PE3UHOBOIO JXKIyTa.

Pasnea 3. MoaexkyasipHasi pU3HKA H TEPMOAHUHAMHKA

Tema 1. Ocnogsl MOIEKYIAPHO-KUHEMUUECKOU MeopUl

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPHUH M HX OIBITHOE OOOCHOBaHUE.
BbpoyHoBckoe nBmwxkenue. Juddysms. Xapaktep ABIKEHHS W B3aMMONEHCTBHS YaCTHI] BEINECTBA.
Monenu CTpOoeHUs ra3oB, KUAKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE HTHX
Monenei. Macca u pazmepsl Mosiekyt. KonnuecTso Bemectsa. [locrosaaas ABorampo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenb uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U1€aTbHOIO
raza. AOCONIOTHasE TemIeparypa Kak Mepa CpefHell KHHETHYEeCKOH SHEPTHU TEIUIOBOTO JBIDKEHHS
yactul rasa. Illkana temnepatyp Kenbsuna. I'azoBble 3akoHBL YpaBHeHue Menneneesa—Kianelpona.
3axon /laneroHa. HM30ompoueccs! B HaeantbHOM ra3e ¢ MOCTOSTHHBIM KOJIM4eCTBOM BemecTsa. [ papudeckoe
NpeACTaBICHUE H30MPOLIECCOB: H30TEPMa, H30X0pa, n3odapa.

TexHUUecKue yCTPONUCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbIThl, JOKA3BIBAIOLINE AUCKPETHOE CTPOECHHE BELIECTBA, (poTorpaduu MONEKys OpraHMYeCKUX
COeTMHEHU.

OmnbiTe! 0 TUDPY3UHU KUAKOCTEH U Ta30B.

Mopnenb OpOYHOBCKOTO IBHIKEHUSI.

Mopnens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOEHCTBUS.

Mogenp, WIMIOCTPUPYIOLIAs IPUPOY JABJIEHMsI ra3a Ha CTEHKH COCyaa.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UAEAJTbHOIO rasa, H30MpOoLecChl.

Yuenuueckuii sxcnepumenm, rabopamopnsie pabomuol

OmnpeneneHne Macchl BO3[yXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEPEHHH OO0bEMa KOMHATHI,
JaBJIEHUs] U TEMIepaTypbl BO3/lyxXa B HEll.

Hccnenosanue 3aBUCHMOCTH MEXly TTapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnoest mepmoounamuru

TepmonuHaMuieckas cucremMa. BHyTpeHHSS SHEPrusl TEPMOAMHAMUYECKON CUCTEMBI H CITOCOOBI €€
u3MeHeHus1. KonmuecTBo TeruioTsl U padota. BHyTpeHHssT 3HEPruss OAHOATOMHOIO HIEANbHOrO rasa.
Bunb! Tenonepenaun: TEMIONPOBOAHOCTb, KOHBEKLIMSA, U3JIyueHHe. Y AelbHas TEIJIOEMKOCTh BEIIeCTBa.
KonuuecTBo TemnoTs! npu Teronepeaaye.

[Monsitue o0 ammuabatHoM mpouecce. IlepBuiii 3akoH TepMoauHamuku. [IpuMeHeHHe MepBOro
3aKOHA TEPMOAMHAMUKH K H3omnpoueccaM. ['paduieckas naTepnperanus padoThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCTh POIIECCOB B MPUPOZE.

TernnoBbie MammHbl. [IpUHIUNBI ASUCTBHS TEIUIOBBIX MamwH. lIpeoOpa3oBaHus 3HEPrHU B
TeroBblXx MamuHax. Kosdduument mnonesnoro apeiicteust TeroBodt mamubbel L{uka Kapao u ero
k03 (ppuLmeHT mone3Horo AeHCTBUs. DKOJOTHUECKHE MTPOOIEMBI TETIIOIHEPTETHUKH.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPHUMEHEHHE. IBUraTeslb BHYTPEHHEro CrOpaHMs,
OBITOBOM XOJIOAMIBHHUK, KOHAHLILOHED.

Jlemoncmpayuu

U3MeHeHNe BHYTPEHHEH YHEPTHUHU Teja MPU COBEPIIEHUH PabOThL BBUIET MPOOKU U3 OyTBHUIKH TIOA
IEeWCTBUEM C)KaTOro  BO3Myxa, HarpeBaHue »upa B JATyHHOH TpyOke myTéM  TpeHus
(BUI€OEMOHCTpALINS).

H3meHeHne BHyTpeHHEN SHEPTUH (TEMITEPATyPhl) TeJla MPH TeIUIonepenaye.

OmnpIT o anuadaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLTHBIM OT’HUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHMsI, PEAKTUBHOTO ABUTATENS.

Yuenuueckuii sxchepumenm, nabopamopusie pabomuol

HsmepeHune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnsie cocmosnus eemjecmea. Mazosvie nepexoovt

[TapoobpazoBanue u koHaeHcauus. McnapeHue u kureHue. AOCONIOTHAST W OTHOCHTENbHAS
BJIQKHOCTb BO3ayxa. Haceimenasiii mnap. VYaenpHas Teruiota mapooOpa3oBaHusl. 3aBHCHMOCTh
TEeMIIEPaTypbl KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucrammumueckue u amopdHbie Tena. AHH30TPOIUS CBOWCTB KpUCTALIOB. JKunkue
kpuctaiibl. CoBpeMeHHble MaTepuaibl. [InaBnenue u kpucramusauus. Y aeiabHasl TEIJIOTa IJIaBJISHMUS.
Cybmumarnusi.

YpasHeHue TerioBoro danaHca.

TexHuueckue yCTpoHCTBa U NMpaKkTUYeCKOoe MPUMEHEHNE. TUTPOMETP U NICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH MOJY4Y€eHHUs] COBPEMEHHbBIX MaTE€PHUAIOB, B TOM UHCJIE HAHOMATEepUaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChILIEHHbBIX M1aPOB.

Kunenue npu noHU>XeHHOM J1aBJIEHUU.

CriocoObl M3MepeHus BIasKHOCTH.

Habmronenne HarpeBaHus M MJIaBIEHUS KPUCTAJUIMIECKOTO BEIECTBA.

JleMOHCTpanysi KPUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

HsmepeHne OTHOCUTENBHOM BIaXKHOCTH BO3AYXA.



Pa3nen 4. daexkTpoauHaMuka

Tema 1. dnexmpocmamura

OnexTpuzanus Tel. JJekTpuueckuid 3apsan. JlBa Buaa sjekTpudeckux 3apsios. IlpoBogHukwy,
IOU3JIEKTPUKU U TIOJTYNPOBOAHUKH. 3aKOH COXPAHEHUs 3JIEKTPHUUECKOro 3apsija.

Bzaumoneticteue 3apsinoB. 3axkoH Kynona. Todednsldl 3JeKTpUUECKUN 3apsid. DJIEKTPUUECKOE
none. Hanpsok€HHOCTh 35tekTpuyeckoro nouss. [IpuHimn cynepno3uimu 3jekTpudeckux nosed. Jlnaun
HaNPSKEHHOCTH 3JIEKTPUYECKOTO OIS

Pabora cun snektpocratudeckoro mossa. llorennman. Pasnocte morenumanos. IlpoBomHuku u
IOU3JIEKTPUKHU B AJIEKTPOCTATHYECKOM Mouie. JuanexTpuyueckas NpOHULAeMOCTb.

OnekTpoémkocTh.  KonaeHcatop.  DJEKTPOEMKOCTb  IUIOCKOTO  KOHAEHCATopa.  JHEprus
3apsKEHHOTO KOHEHCaTopa.

TexHuueckue ycTpoWCTBa U IpaKTUYECKOE IPUMEHEHHE: DJEKTPOCKON, 3JIEKTPOMETD,
ANIEKTPOCTATHYECKAs 3AIIUTA, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBINA ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLIAI AEHCTBUS SJIEKTPOMETPA.

BzaumMopelicTBue Ha3JEKTPU30BAHHBIX TEL.

DJNEKTPUUECKOE TI0JI€ 3aPSIKEHHBIX TEL.

IIpoBOIHUKHU B 3IEKTPOCTATUYECKOM IOJIE.

DJNEKTPOCTATUYECKAs 3aIIUTA.

JIN3IEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TIOCKOTO KOHAEHCATOPA OT IUIOINAAH TUIACTUH, PACCTOSIHUS MEXIY
HUMH U JU3JIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

Yuenuueckuii sxchepumenm, nrabopamopusie pabomuol

HsmepeHne 351eKTpOEMKOCTH KOHAEHCaTopa.

Tema 2. IHocmoannwiit s1ekmpudeckuii mox. Toku 6 paziuunsix cpeoax

DNeKkTpuueckuil TOK. YCJIOBMsI CyIIECTBOBaHUS dJeKTpuueckoro Toka. Mcrounuku toka. Cuia
Toka. IToCcTOsIHHBINI TOK.

Hanpsoxenue. 3akon OMa 1iis yyacTka LemnH.

DNeKkTpuueckoe CONpOTUBJIEHHE. YJeJbHOE compoTuBieHue BeuiecTsa. [locienoBarenbHoe,
napajuleJibHOe, CMEIIaHHOE COeIMHEeHNE TPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxxoyns—JIeHmna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABMIKYLIAs CHUJIa U BHYTPEHHEE COMPOTUBJIEHHE MCTOYHHMKA TOKA. 3akoH OMa Jisl MOJHOM
(3aMKkHyTOI) 3nekTprueckoi nenu. KopoTkoe 3aMbIKaHUe.

DNeKTpOHHAs MPOBOAMMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COINPOTUBJIEHHUS METaJUIOB OT
TeMriepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[MonynpoBonankn. COOCTBEHHAs! M IPUMECHAs! TIPOBOAMMOCTD MOJIyNpoBOAHUKOB. CBOMCTBA p—N-
nepexona. [1oxynpoBogHUKOBBIE TPHOOPHL

DNeKTpUUecKUil TOK B pacTBOpax M paclliaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHYECKAs JUCCOLUALUS.
DNEKTPOIH3.

DnexTpuueckuil TOk B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN paspsan. Monnus. [1nasma.

TexHuueckue ycTpoiicTBa M MPAaKTHUUECKOE IPUMEHEHME: aMIIepMETp, BOJBTMETP, PeoCTarT,
UCTOYHUKHM TOKA, 3JIEKTPOHArpeBaTeNbHbIE NPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPBI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIA OHOA, TEPMUCTOPBI M (POTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIM IHON,
raJibBaHUKa.

Jlemoncmpayuu

HsmepeHune cunbl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS LWIMHAPUUYECKUX MPOBOJHUKOB OT JUIMHBI, MJIOLAAN ONEPEYHOro
CeueHUs U MaTepuana.

CwmelnanHOe cCOeTUHEHNE TPOBOHUKOB.



[Ipsimoe u3mMepeHne IeKTPOABIDKYIIel cuibl. KOpoTkoe 3aMbIKaHHe ralbBAHMYECKOTO 3JIEMEHTa U
OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBHCUMOCTb CONPOTHBIICHHSI METAJUIOB OT TEMITEPATYPBI.

IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBsoii pa3psaa 1 IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI MPOBOIUMOCTD THOJA.

Yuenuueckuit oxcnepumenm, rabopamopnuie pabonvt

UzydeHne cMeaHHOro COSIMHEHNsT PE3HCTOPOB.

UsmMmepenHue 35eKTPOABIIKYLIEH CHITBI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTHBIICHUS.

Habmonenue snekTponnsa.

MexnpeameTHbIe CBSI3H

Uzyuyenne kypca ¢usukm Oa3zoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C  YYETOM
COIEPIKATENBbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meowcnpeomemnvie nonsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHUE,
Hay4yHbld (pakT, rHmoTesa, (QulMYecKas BeNWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, SKCICPUMEHT,
MOZIETUPOBAHKE, MOZIEIb, U3MEPEHHE.

Mamemamuxa: peumieHne CUCTEMbl YPaBHEHWH, JHHEHHas (yHKOMs, mapadona, rumepOona, uX
rpadpuKu ¥ CBOICTBA, TPUTOHOMETpUYECKHE (QYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKLUH Ha OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe ABIDKEHUE B JKUBOW mpupone, Auddysus, ocMoc, TemaooOMeH KUBBIX
OpPTaHu3MOB (BUBI TEIIONEPEAAYH, TETNIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBJICHHS B JKHBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAsI
Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KXKUIAKOCTEM U Ta3oB, JJICKTPUYECKUE CBONMCTBA METAJIOB,
3NEKTPOIUTUYECKAs TUCCOLIMALINS, TAIbBAHUKA.

leoepaghus: BnaxxHOCTB BO31yXa, BETPBL, OapOMETp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHNe ABMKEHUH C UCTIONIB30BAHUEM MEXaHHU3MOB, YUET TPEHHS B TEXHHKE,
MOJIIUITHUKY, UCIIONb30BaHME 3aKOHA COXPAHEHMs MMITYJIbCA B TEXHHUKE (pakeTa, BOJOMET U NIPyTHE),
IBUTATEeNlb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOW XOJOIMJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJIyYeHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATHYECKAsT — 3aIUTa, 3a3eMJICHHE OJJIEKTPONpUOOpOB, KCEPOKC, CTPYHHBIA  IPHHTED,
3JIEKTPOHATrPEBATENbHBIE TPUOOPHI, JIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATbBAHUKA.
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Pa3nen 4. daexkTpoauHaMuka

Tema 3. Maznumnoe noine. I1eKmMpoMaZHUMHAA UHOYKUUA

IlocTrosiHHBIE MarHuTHL B3auMonmeincTBue NOCTOSIHHBIX MarHuToB. MarmutHoe mnose. Bekrtop
MAarHUTHOM WHAYKLUHU. lIpyHUMI Cynepno3uuuy MarHUTHBIX MOJeH. JIMHMM MarHUTHOM WHAYKLUH.
KapTuna nuHUI MarHuTHOW MHAYKLWHU MOJIS1 MOCTOSSHHBIX MAarHUTOB.

MaruutHOe nose npoBOAHUKA ¢ TOKOM. KapTuHa JTMHMI MHAYKIUHA MAarHUTHOTO MOJIsSL AJIMHHOIO
IPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLEBONO NPOBOAHMKA, KaTywKH ¢ TokoM. OmbiT Opcrena.
B3anmopelicTBre NPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib U HAIPABJICHHE.

Cuna JlopeHua, e€ Monynb W HampasieHue. [[BuxkeHue 3apspkeHHOM 4acTULbI B OJHOPOIHOM
MarHuTHOM nojie. Pabora cubl Jlopenna.

SlBnenne  snekTtpomMarHuTHOM — MHAykuuu.  IloTok  BekTOpa  MArHUTHOW  WHAYKLMH.
DNeKTPOABIKYILIAs CUJIa MHAYKLUU. 3aKOH 3JIEKTPOMarHuTHON nHAykuuu Papanes.

Buxpesoe anexktpudeckoe 1nose. JJIeKTPOABIDKYINAs CHJla MHAYKLUU B IPOBOJHUKE, IBIKYILIEMCS
MOCTYNATEIbHO B OMHOPOJHOM MarHUTHOM MOJIE.

IIpasuno Jlenna.

HNHaykTUBHOCTD. SIBIeHNE CAaMOMHAYKLMU. DIEKTPOABUKYIIAsl CHUJla CAMOMHAYKLIUU.

DHeprusi MAarHUTHOTO MOJIS KaTyIIKU C TOKOM.



DJNEKTPOMATrHUTHOE TOJIE.

TexHuueckue ycTpoicTBa U NMpaKkTUYECKOe IPUMEHEHHE: TOCTOSIHHBIE MAarHUTBI, 3JI€KTPOMAarHUThI,
3JIEKTPOABUIATEINb, YCKOPUTEINN 3JI€MEHTAPHBIX YACTULl, UHAYKLIIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEeHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIUY MarHUTHOTO MOJISL.

B3anmonelicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHIa HA HOHBI 3JIEKTPOJIUTA.

SIBneHune 31eKTPOMAarHUTHON UHIYKLIUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIIKYIIEH CHUIIbI MHAYKLUU OT CKOPOCTH U3MEHEHUsI MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

H3yueHne MarHuTHOTO Mol KaTyIIKU C TOKOM.

Hccnenosanue AeiCTBUs MOCTOSIHHOTO MAarHUTA HA PAaMKY C TOKOM.

Hccnenosanue sIBIEHUs SJEKTPOMAarHUTHOM MHYKLIHH.

Pazaen S. Kosie6anusi u BoJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOLEOAHUN

KonebarenpHast cucrema. CBoOOngHBIE MexaHUUeckue Kosebanus. ['apMoHHueckne KoneOaHus.
ITepuon, wactora, amruiutyna u ¢asa konebanuil. [IpyKuHHBI MasTHUK. MaTeMaTUYeCKUN MasITHHK.
YpaBHeHHe rapMoHn4eckux konedanuil. IlpeBpaiienne sHEPTUy Npu rapMOHUYECKHX KOJIEOAHMUSX.

Konebarenpubiii  koHTYp. CBOOONHBIE  BJIEKTPOMATHUTHBIE  KOJCOAHWS B HUICATBHOM
KoyebaTeNbHOM KOHTYpe. AHAJOTHS MEXIy MEXAaHHUYECKUMH H 3JEKTPOMATHMTHBIMU KOJIEOAHUSMU.
@Popmyna TomcoHa. 3aKOH COXpaHEHHs SJHEPTUN B UAEATBHOM KOJeOaTebHOM KOHTYpE.

[IpencraBnenne o© 3aryxaromux KojeOaHMsIX. BBIHYXIEHHbIE MeXaHH4YeCKHe KoleOaHus.
Pe3onaHc. BeIHY KIeHHBIE 3JIEKTPOMArHUTHBIE KOJEOaHMS.

Ilepemennelii Tok. CuHycOMJalbHBI IEpPEMEHHbII TOK. MOIIHOCTL MEPEMEHHOrO TOKa.
AMIUIUTYAHOE U IeHCTBYIOLIee 3HaUEHNE CUJIbI TOKA U HAIIPSIKEHMUSI.

Tpancopmarop. IlpomsBoxcTBo, mnepenada ©  NOTPeONCHHE  BJIEKTPUUECKOH  SHEPTHM.
DKOJIOTHYECKUE PUCKU TMPU MPOU3BOACTBE dJeKTposHepruu. KyapTypa Ucronb30BaHUsl 31EKTPO3HEPTUU
B [TIOBCEJJHEBHOM JKU3HHU.

TexHudeckue yCTpPONWCTBA M MNPAKTHYECKOE NPUMEHEHHUE. JJIEKTPUYECKUNH 3BOHOK, TE€HEpaTop
MEPEMEHHOr0 TOKa, JJMHUHU 3JIeKTporepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KojeOaTeNbHOW CHCTEMBl (MPYXXKUHHBIA WM MaTeMaTHYECKUH
MAasITHUK).

Habmonenue 3atyxaromux KoJieOaHui.

UccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOAHHH.

Habmonenue pesonanca.

CBoboaHble 3IeKTPOMArHUTHBIE KOJIEOaHMS.

OcumutorpaMMsl (3aBUCHMOCTH CHJIBI TOKAa M HANPSDKEHHSI OT BPEMEHH) IJISl 3JIEKTPOMArHUTHBIX
KonebaHui.

Pesonanc mnpu mociaenoBaTENbHOM COEIMHEHUM pe3UCTOpa, KATyLUIKW HMHIYKTUBHOCTH U
KOH/IeHCaTopa.

Mogenp TMHUHU 3JIeKTpOoIepeialu.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

HccnenoBanue 3aBHCUMOCTH MEPHOAA MaJIbIX KOeOaHUH rpy3a HAa HUTH OT JJIMHBI HUTH 1 MacChl
rpysa.

Hccnenosanue nepeMEeHHOrO TOKa B LEMM U3 IMOCIEAOBATEIbHO COEIUHEHHBIX KOHAEHCATOopa,
KaTyIIKU U PE3UCTOpa.
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Tema 2. Mexanuueckue u 3;1eKmMpoMaAZHUNIHbBLE GOTHbL

MexaHnunueckue BOJHBIL, ycioBus pacnpoctpaHeHus. [lepuon. CxkopocTh pacpocTpaHeHUs U AJIMHA
BouiHBL [lonepeunblie u npoaonpHbIe BOJIHBI. MHTEpdhepeHus u audpakius MEXaHUIECKUX BOJIH.

3Byk. CxopocTth 3Byka. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONeKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUS HU3JMY4YEHHUs] JJIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHtanus BekTopoB E, B, V B anexTpomarautHo# BojHe. CBOHCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpa’KeHHe, MpeoOMIICHUEe, moJsipusanus, nudpakuus, narepdepenuus. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. IIpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMNBEI panuOCBsI3U U TeneBUAeHus. Paguonokanys.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPY Karollel cpenbl.

TexHuueckue ycTpOHCTBA W MpPaKTUUYECKOE IPUMEHEHHE. MY3bIKalbHble HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, pajap, pajiuONpUEMHUK, TEJIeBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 PacpOCTPAHEHHE NOMIEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmomeecst Teno Kak HICTOYHUK 3BYKA.

Habmronenne oTpakeHHst U IPETOMIICHHS] MEXaHUIECKHUX BOJIH.

Habmronenne unrepdepeHnm u nuppakunu MEXaHHYECKUX BOJH.

3BYKOBOH pPe30HAaHC.

HaOmonenue CBs3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUTUTYIOW U YaCTOTON KOJeOaHUH.

Hccnenosanue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXK€HHE, MpesIOMIIeHHe, MOJspU3aLus,
mudpakuus, nHTEpGEpPEeHIUS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsimonuHelHOe pacHpOCTpaHEHHE CBETa B OAHOPONHOM cpene. Jlyu
cBeTa. TOUeUHbIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300pakeHUH B IIIOCKOM 3epKalie.

[Ipenomnenne cBeta. 3aKOHBI NPENOMIIEHHUsS] cBeTa. AOCOJIOTHBIN TOKa3aTeNlb MPETOMIICHHUS.
ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yros NOJHOTO BHYTPEHHETO OTPaKeHMUSI.

Hucniepcus csera. CinoxkHbli cocta Oenoro csera. Liger.

Cobupatomue n paccenBaroliie JUH3bL ToHKas nrH3a. POKYCHOE PacCTOsTHHE U ONTHYECKast CHJIa
ToHKON NuH3BL [TocTpoeHune nzoOpakeHuit B COOMPAIOIINX U PACCEHBAIOINUX JIMH3aX. PopMyJia TOHKOH
JIMH3BIL. Y BEJIMUEHHE, TaBaeMOe JIMH30M.

[Ipenensl NPpUMEHUMOCTH F€OMETPUUECKON ONTUKH.

Bonnopasi ontuka. Mutepdepenmnust ceera. KorepeHTHbIe WMCTOYHUKU. YCJIOBUS HAOIONEHUS
MakCUMyMOB M MHHHUMYMOB B HWHTeP(QEPEHILMOHHONW KapTHHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpakuus csera. JuppakunonHas pemeérka. Y cioBue HaOMOIEHUS TIIaBHBIX MAaKCUMYyMOB IIPH
NaleHU MOHOXPOMATHYECKOTO CBETa Ha MU PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckue yCcTpOHCTBA M NPAKTUYECKOE MPHMEHEHWe: OdYKH, Jyma, (oToammapar,
NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAsl OINTHKA, IU(PPAKIMOHHAS pPeIuéTKa,
MOJIAPOUSL.

Jlemoncmpayuu

[IpsimonmHEHHOE pacpOoCTpaHEeHHe, OTPaKEHUE U npesioMmiieHue ceera. OnTuaeckue npudophl.

ITonnoe BHyTpeHHee oTpaxkeHHe. Monieab CBETOBOAA.

HccnenoBanue cBOHCTB N300paKeHUH B JIMH3AX.

Mogenu MUKPOCKOIA, TEIECKONA.

Habmonenue natepdepeHiuu ceera.

Habmonenue qudpakuum ceera.

Habmonenue qucrnepcuu ceTa.

ITony4eHue crexTpa ¢ OMOLIBIO TPU3MBIL.

[TonyueHne cnekTpa ¢ MOMOIIBI0 U(PPAKLIUOHHON PEHIETKH.
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Habmronenne nosnsipusaniy cBeTa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot
Hsmepenune nokasaTesns NpesoMIIEHUs CTEKJIA.
UccnenoBanue cBOHCTB N300pasKEHUH B JIMH3AX.
Habmonenue qucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI cienHATbHONH TEOPUH OTHOCHTEJIbHOCTH
I'pannubl NOPUMEHMMOCTH — KJIACCUYECKOM MexaHukH. [IlocTynaTel chnenuanbHOW — TEOpHUH
OTHOCHUTEJIBHOCTH. MUHBAPUAHTHOCTb MOAYJSL CKOPOCTH CBETa B BaKyyMe, MPHUHLUI OTHOCUTEJNBHOCTU
OiHITeHA.
OTHOCUTETBHOCTD OJJHOBPEMEHHOCTU. 3aMe/JIEeHUE BPEMEHHU U COKPALL€HUE JITTUHBI.
DHeprusi U UMIYJIbC PENATUBUCTCKOMN YaCTHULIbL.
CBs13b Macchl C SHEepruel U UMIYJIbCOM PENIATUBUCTCKOMN YacTULbl. DHEPrus MOKOsI.

Pa3znen 7. KBantoBas pusuka
Tema 1. demenmopl KGAHMOBOI ONMUKU
®otonbl. Popmyna [lnanka cBsi3u HEprun (POTOHA C €ro YaCTOTONW. DHEPTUS U UMITYJIbC (POTOHA.
Otkpeitne u uccnenosanue ¢orospdexra. Ombitet A. I'. CromeroBa. 3akoHbl (orosddexTa.
Ypasuenue JiiHireliHa 1 poroaddexra. «Kpacnas rpannna» Gorosddexra.
Hasnenne cera. OnbiTel I1. H. Jlebenena.
XHUMHUECKOE NENHCTBHE CBETA.
TexHuueckue yCcTpoiCTBa M MPAKTUUECKOE NMPUMEHEHHe: (OTO3JIEMEHT, (OTONATUHK, CONHEYHAS
Oarapesi, CBETOTHO/.
Jlemoncmpayuu
®DoroaddexT Ha YyCTAaHOBKE ¢ LIMHKOBOH TJIACTHHOM.
UccnenoBanue 3akoHOB BHeIIHETO GoTodddexra.
Cseroauon.
Conneunas Oatapest.
Tema 2. Cmpoenue amona
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuro o -dactui. IlnanerapHas mozaenb
aroma. Iloctynarer bopa. M3nydenue u noriomeHue (GOTOHOB MPH MEPEXOAE aTOMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Bunel cnexktpos. CriekTp ypoBHeH SHEpruu aToMa BOAOPOAA.
Bonnossle cBolicTBa yactuu. Bonnel ne bpoiina. KopnyckyisipHO-BOJTHOBOH Ayainu3M.
CroHTaHHOE U BBIHYKIEHHOE U3JTyUeHHe.
TexHUUecKne yCTPOWCTBA M IMPAKTHYECKOE NMPUMEHEHHUE. CIEKTPAIbHBIN aHaIu3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbiTa Pesepdopna.
Onpenenenue JIMHBI BOJHEI J1a3epa.
Habmronenne muHeRYaThIX CIIEKTPOB H3TyYEHHS.
Jlazep.
Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot
Habmonenue muHEHUaTOro CrIEKTpa.
Tema 3. Amomnoe adpo
OKCIEpPUMEHTBI, AOKa3bIBAIOINE CIIOXKHOCTb CTpoeHMs sAnapa. OTKpbITHE PpPaguOaKTUBHOCTU.
Omneitel Pe3epdopaa mo ompeneneHno cocTaBa paAnOakTHBHOrO m3nydenus. CpoiicTBa aibda-, Oera-,
ramMMa-usjyueHus. BiusiHue paniuoakTHBHOCTH HA JKUBbIE OPraHU3MBL
OtkpeiTHE TIpOTOHA U HeHTpoHa. HyknmonHas mopnens sinpa I efizenOepra—lBanenko. 3apsin sapa.
Maccosoe uncno siapa. U3oronsr.
Anbda-pacnan. ONeKTpOHHBIH M TO3UTPOHHBIN Oera-pacman. ['amma-m3mydeHue. 3akoH
panloaKTUBHOIO pacnana.
DHeprus CBsi3U HyKJIOHOB B siape. Anepublie cubl. ledekt maccsl smpa.
Snepneie peakunu. [lenenue u CUHTES aep.
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Anepusiii peaxtop. TepmosimepHblii cuHTe3. IIpoOiaeMbl U MEPCHEKTHBBI SIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIAEPHOMN SHEPTeTUKU.

OneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtoap! HAOMOIEHHUS U PETHCTPALIUN 3JIEMEHTAPHBIX YACTHILI.

DyHnaMeHTaTbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYEeCKOl KapTHHBI MHpA.

TexHuueckue yCTpONHCTBA U MPAKTUYECKOE NMPUMEHEHHE: NO3UMETp, KaMepa BunbcoHa, saepHbIi
peakTop, aromHast bomba.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLIUX YaCTHILI.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

UccnenoBanue TpekoB 4acTull (IO roTOBBIM (hoTorpadpusim).

Pa3aen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Ortanbl pa3BuTHs acTpoHoMuu. [IpukianHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUMU.

Bun 3Bé3nH0r0 Heba. Co3Be3nus, sipkue 3BE3/bL, TUNIAHETHI, UX BUANMOE IBH)KEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sneprun ConHua U 3B€3A. 3BE3MbI, UX OCHOBHBIE
XapakTepucTuku.  JluarpamMma  «CHEKTpaibHbIH  KJAcC —  CBETUMOCTb».  3BE€3Abl  IJIaBHOM
MOCJIEI0BATENBHOCTH. 3aBUCHMOCTbh «Macca — CBETHMOCTb» AJis 3BE3]] INIABHOH IOCIENOBATENbHOCTH.
BnyTtpennee ctpoenue 38€31. CoBpeMeHHbIe MPEACTABIEHUs O NPOUCXOKAEeHUHU U 3Bomomu CojHLa u
3BE371. DTambl XKU3HU 3BE3N.

Muineunsiii Ilyte — Hama I'anaktuka. Ilonoxenue u nBuwkenne ConHua B Iamaktuxe. Tumbl
ranakTuk. PaguoranakTuku U kBasapbl. UEpHbIE ObIPBI B Apax rajakTUK.

Bcenennas. Paciimpenne Beenennoit. 3akoH Xa66ma. PasGeranmne ramaxtuk. Teopust bonbmoro
B3pbIBA. PETMKTOBOE H3ITydYeHHE.

MaciraOHasi cTpykTypa Beenennoli. MeraranakTuka.

Hepeménnblie mpobiemMbl aCTPOHOMHUH.

Yuenuueckue natdnooenus

HabmroneHnss HEBOOPYKEHHBIM TIJIa30M C HCIIOJNB30BAHMEM KOMITBIOTEPHBIX TMPIJIOKEHUH ISt
OTIPeNEeNIeHUs TOJIOKEHHsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO NIaTy. OCHOBHBbIE co3Be3usi CeBepHOro
MOy LIAPHSI U IPKUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [Tytu.

O0o0maromee nosTopeHue

Ponp ¢usukm u acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTMYECKOH, COLMAJIBbHON W 3THUECKOU
cepax nesITeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOW HAy4YHOH KapTHHE
MHpa, poib (PU3NIECKOH Teopur B (OPMHUPOBAHNH MPEACTABICHUH O (pU3HUeCKOl KapTHHE MHpA, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOLIEM pPsiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX INPENCTaBJICHUN O
npupozne.

MexnpeaMeTHbIe CBSI3H

Usyuyenne kypca ¢usukm Oa3zoBoro ypoBHs B 11 Kjacce OCYIIECTBIIETCS C  YYETOM
COZePIKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTUH.

Meowcnpeomemnvie nonsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO MO3HAHUS: SIBIICHHE,
Hay4yHbld (pakT, rHmoTe3a, (QulMYecKas BENWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, DSKCICPUMEHT,
MOJIEJIMPOBaHHE, MOAIENb, U3MEPEHHUE.

Mamemamuxa: pelmieHnue CUCTeMbl YPaBHEHUH, TPUTOHOMETPHUECKHE (PYHKLMHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKLMHU HA OCH
KOOpIMHAT, CJOXXEHHE BEKTOPOB, IMPOU3BOIHBIC JJIEMEHTAPHBIX (PYHKUWH, NPU3HAKK TOAOOHS
TPEYTOJIbHUKOB, ONPEAETICHNE TUIOLIAIN TUIOCKUX GUryp u o0bpéma Te.

buonoeusn: >nexTpudeckue SIBIEHUS B JKUBOW Npupopae, KosedaTeNbHbIE IBIKEHHS B SKUBOU
IIPUPOJie, ONITUYECKHE SIBJICHUS B KUBOI NPUPOAE, AeHCTBUE pallallii Ha JKUBbIE OPTaHU3MBbI.

Xumua: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIM4YecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHUs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIH3.

13



l'eocpacpus:  marHUTHBIE TIONMIOCA 3€MJIM, 3aJIe)KM MATHUTHBIX pya, (POTOChEMKA 3eMHOMU
MOBEPXHOCTH, MPEICKA3aHUE 3EMJICTPSICEHU.

Texnonocusn: NVHUM 3JIEKTPOIEpenay, TEeHEpaTop MEPEeMEHHOrO TOKa, SJEKTPOABUTATENb,
WHAYKIHOHHAS TeYb, panap, paguonpuéMHUK, TeJIeBU30p, aHTeHHa, Ttenedon, CBU-meup,
MPOCKLIUOHHBIH amnmnapar, BOJIOKOHHAS ONTHKA, COJIHEYHas! Oartapest
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INTIAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Puszmka» Ha ypoBHe cpemHero obdmero odpaszoBaHusi (0a3oBbIi
ypOBeHb) JOJI’)KHO O6eCHeLII/ITb AOCTUXKCHUE CICAYOIUX JIMYHOCTHBIX, METATIPEAMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npeamera « PU3uKay AOJKHBI OTPaKaTh FTOTOBHOCTD
U CITOCOOHOCTh OOYYarOIUXCsl PyKOBOACTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JTMYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpPHEHTALMWH, TO3UTHBHBIX BHYTPEHHUX YOEXKNEHUH, COOTBETCTBYIOIINX
TPATULMOHHBIM LIEHHOCTSIM POCCHHCKOrO OOIIECTBAa, PACIIUPEHHE >KU3HEHHOTO OINbITa M OIBITa
IESATEIbHOCTH B MPOLECCE PEATH3ALM OCHOBHBIX HAIPABJICHHH BOCIIMTATEIBHON AEATENbHOCTH, B TOM
YHCIIe B YaCTH!

1) rpaskaaHCKOro BOCIUTAHUS:

c(pOPMHUPOBAHHOCTh TPAKIAHCKOH MO3MLMH OOYYAIOLIErocss Kak aKTHBHOIO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTrO O0IecTBa;

NPUHATHE TPATULHOHHBIX O0IIEYEIOBEUECKIX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENIbHOCTh B MHTEPECAX IPAsKIAHCKOro OOIIECTBa, Y4aCTBOBATH
B CAMOYIIPABJICHHH B 00pa30BaTEeIbHON OPTraHU3aLHH;

yYMEHHE B3aMMOJAEHCTBOBATh C COLUANBbHBIMA HHCTUTYTAMU B COOTBETCTBHU C UX (PYHKLIUSIMH U
Ha3HAUYCHUEM;

TOTOBHOCTDb K TYMaHUTAPHOH 1 BOJIOHTEPCKOH NESTETBHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

c(pOpPMHPOBAHHOCTb POCCHICKOM IpakKIaHCKOW UIEHTHYHOCTH, MATPUOTHU3MA,

LIEHHOCTHOE OTHOLICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHCKHUX YYEHBIX B
obnactu GU3UKU U TEXHUKHU,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(pOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIGHWBATh CHTYalMI) M TNPUHAMATb OCO3HAHHBIE PEIICHUs, OPHUEHTUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YUEHOTO,

OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE YCTOMYHUBOrO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOIIEHHE K MHUpPY, BKIOYas S3CTETHKY HAyYHOIO TBOPYECTBA, MPHCYIIETO
dusnveckoil Hayke;

S) TpyaoBoro BocnuTaHusi:

UHTEpeC K Pa3In4dHbIM cepam MpodecCHOHATBHON NESTENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
$u3nKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOpP Oyayined mpodecchu U pean30BBIBATH
COOCTBEHHbBIE YKU3HEHHBIE TUIAHB,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa3oBaHMIO B 00OjmacTu (PU3MKU Ha
MPOTS’)KEHUH BCEU JKU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(pOPMHPOBAHHOCTb  SKOJOTMYECKOW  KYJBTYpPbI,  OCO3HaHHME  TIJIOOAIBHOTO  XapakTepa
SKOJIOTUYECKHX MPOOIIeM,;

MJJAHUPOBAHUE U OCYLUECTBJICHUE NEUCTBUM B OKPYKAIOLIEH Cpene Ha OCHOBE 3HAaHUA LeNei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,

pacUIMpeHne OINbITa eATENbHOCTH 3KOJOTMYECKOW HAINpPaBICHHOCTH HAa OCHOBE HMEFOIIHUXCS
3HaHUH 1O PU3HKE,

7) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO pPa3BUTHS
bu3nveckoil HayKH;

OCO3HAHHME ILIEHHOCTH HAy4YHOH MEsTeNbHOCTH, TOTOBHOCTb B TpOLIECCE HU3Y4YeHHsS (PUINKU
OCYILIECTBIISATh MMPOEKTHYIO U UCCIIENOBATEIBCKYIO NESITeIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
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METANPEAMETHBIE PE3YJBbTATHI

Ilo3HaBaTeIbHBIE YHHBePCAJIbHBbIE YUeOHbIE AeiicCTBUSA
ba3oBrble JornyecKkue 1eHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, pACCMATPUBATD €€ BCECTOPOHHE,

OTIPENeNATD LeNN NeATENbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUHN HX TOCTHIKECHUS,

BBISIBJIITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3NUECKHX SIBICHUSX;

pa3pabaThiBaTh TUIAH peIIeHHUs] MpOOJeMBI ¢ YYETOM aHaiInM3a HMEIOLINXCS MaTepHaTbHBIX H
HEMaTePUAbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESITEIBbHOCTh, OLEHHBATH COOTBETCTBHE PE3YJIBTATOB IIEJSIM, OLEHHBATH
PYICKH TTOCIIEICTBUH eI TEbHOCTH;

KOOPAWHUPOBATb M  BBINONHATH paboTy B  YCIOBHUSAX  PEANbHOTO, BHUPTYAJIBHOIO H
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHIH KU3HEHHBIX TPOOIeM.

Ba3oBble nccnenoBarebCKue JeHCTBUS !

BJIAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATUSMHI M METOAaMH (PU3NIECKON HAyKH,

BJIAJIETh HABBIKAMHU y4eOHO-HCCIENOBATENBCKONH U MPOEKTHOM NEATENbHOCTH B 00JMacTu (PHU3UKH,
CHOCOOHOCTBEO M TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY TIOMCKY METOMOB pPELIeHMs 3a1a4 (PU3UUEcKOro
CoZlep KaHuUs1, TPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS,

BJIANETh BHOAMH JESTEJbHOCTH IO TOJNYYEHHIO HOBOTO 3HAHMSA, €ro HHTEPIPETaLHH,
npeoOpa3oBaHUI0 W MPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX CHUTyalMsX, B TOM YHCJIE TPH CO3IAHHUH
y4eOHBIX MPOEKTOB B 001acTH (HU3HKH,

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIC CBSI3M U AKTYaJH3UPOBATh 3a/ady, BBIABUIaTh THIOTE3y €€
peleHns], HaXOAWTb APTyMEHTHI U JIOKA3aTeNIbCTBA CBOMX YTBEP)KACHUH, 3a7aBaTh MapaMmeTpbl U
KPUTEPHH PELICHHS,

aHAJIM3UPOBATh TNOJYYECHHbIE B XOAE PEIICHUS 3aJadd Pe3yJbTaThbl, KPUTHUECKH OIEHHBATh WX
JIOCTOBEPHOCTb, MPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 331a4l B 00Pa30BATENIbHON AEATENbHOCTH, B TOM YHCIIE
NpU U3y4eHUH PUHKH;

JaBaTh OLIEHKY HOBBIM CHTYalMsIM, OLEHHBATh IPUOOPETEHHBIH OIIBIT,

yMETb IEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTb KU3HENESTEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUA U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE U/IEH, IPEJIaraTh OPUTHHAIbHbIE TOIXOABI H PEIICHHS,

CTaBHUTh NMPOOJIEMBI U 337a4H, JOMYCKAIOINE aJIbTEPHATUBHBIC PELICHMUSI.

Pa6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMH TOJNYyYEHHUs] WHPOpMAUUK (PU3MUECKOro COAEPIKAHUS U3 MCTOYHHKOB PA3HBIX
TUTIOB, CAaMOCTOAITENIbHO OCYIIECTBJIATh I[OWCK, AHAJN3, CHUCTEMATH3AalMI0O M HHTEPIPETALHIO
UH(POPMALNUU PAa3IMYHBIX BUIAOB U (POPM MPENCTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIHH,

UCTIONB30BaTh CPEACTBA WH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B PELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3allMOHHBIX 3a7ad ¢ coOmofeHneM TpeOoBaHMIA
SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PeCypcoCOepeKeHHs], MPABOBBIX M ITHUYECKUX HOPM,
HOpPM MH(POPMAITMOHHOH 0€30MacHOCTH,

CO371aBaTh TEKCTHI (PU3NYECKOTO COAEPIKAHUS B PA3NMUHBIX (opMaTax ¢ YIETOM Ha3HAUSHHS
UH(pOPMALIUHU 1 LIEIeBOH ayJUTOPHUHU, BBIOMPAs ONTHUMAJIbHYIO (POPMY NPEICTABICHUS 1 BU3YAIN3aLIUH.

KommyHukaTHBHBIE YHUBepcaJdbHbIe YieOHble JeHCTBHUS:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaxX (PU3UKH U BO BHEYPOUHOH e TENbHOCTH,
pacIio3HaBaTh MPEANOChUIKHA KOHQINKTHBIX CUTYallMi U CMSATYaTh KOH(JIMKTBI,
Pa3sBEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOUKY 3PEHHUs C HCIIOJIb30BAHUEM SI3IKOBBIX CPEACTB;
MOHUMATh U UCIIONIb30BaTh MPEUMYIIIECTBA KOMAHIHONW U MHANBHUAYAJIbHOH padoThI,
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BBIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX JIEHCTBUH C y4€TOoM OOIHMX HMHTEPECOB M
BO3MOJKHOCTEHN KaXK[Or0 4JIeHA KOJUIEKTUBA,

MIPUHUMATD LIeJId COBMECTHOH A€STEebHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS MO €€
JOCTIDKCHHUIO. COCTaBJIATH IUTAH ACUCTBUMN, paCHpenessiTb pONIM € y4ETOM MHEHUN YYaCTHUKOB,
00CyKIaTh pe3yJbTaThl COBMECTHOH padoThI,

OLICHUBATh Ka4eCTBO CBOETO BKJIQAa M KaXAOTO YYaCTHHUKA KOMAaHMAbI B OOIIMH pe3ysnbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeajaraTb HOBblE IPOEKTBHL, OLIEHMBAaTh MJEU C TO3ULMM HOBM3HBL, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPAaTErMuyeckoe IOBENEHHE B pPAa3jIMUHBIX CUTYyaLUsX, MPOSBISTH
TBOPYECTBO U BOOOpaskeHHE, OBITh MHUIIHATHBHBIM.

PeryisiTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS
Camoopranuzauus:

CaMOCTOSITEJIbHO OCYINECTBIIATh NIO3HABATENbHYIO ESITEIbHOCTD B 00JacTH (PU3UKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH B (POPMYJIHUPOBATH COOCTBEHHBIE 3314,

CaMOCTOSITEJIbHO COCTAaBJIATD TUIAH PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a/1a4, TUIaH BBITOJHEHHUS
NPaKTUYECKOH paboThI C YUETOM UMEIOLITHXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTEHUI,

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM,;

PaCLINPATH pAaMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPENNOYTEHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIIEHHE;

OLICHUBATh MPUOOPETEHHBIHA OITBIT,

crocoOcTBOBaTh (OPMHUPOBAHHMIO U TPOSIBJICHUIO SPYAMLMN B 0OOnacTu (PU3HUKH, IMOCTOSIHHO
MOBBIIIATH CBOH 00Pa30BATENbHBIN U KYJILTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH HHTE/JIEKT:

JaBaThb OIIEHKY HOBBIM CHTYAallUsiIM, BHOCUTb KOPPEKTHBBI B [EATEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIAJETh HABBIKAMHU IO3HABATENIbHOW pe(IEKCHH KaKk OCO3HAHMS COBEpIIAEMBIX ACHCTBUI U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YJITATOB U OCHOBAHUIL,

HCTIOJIB30BATh MPUEMBI peIIEKCHH sl OLIEHKH CUTYALMH, BEIOOpPa BEPHOTO PEIICHUS,

YMETbh OLIEHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATH PEIICHHS 10 HX CHIKEHUIO,

MPUHUMATh MOTHBBI U APTYMEHTHI JPYTHX TIPH aHATH3E PE3YIBTATOB NEATEIbHOCTH,

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTBI APYTUX MPU aHAIN3€E PE3YJIbTATOB e TEIHHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B npornecce moCTHKEHMS INYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTPAMMBI 110 (PU3UKE I YPOBHS
cpemHero oOmero oOpa3oBaHUs y OOYYArOIIMXCS COBEPIICHCTBYETCS OMOIMOHAJIBHBIA HHTEJUICKT,
npeanonararomui copMUpPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSTHHE, BUETh
HATIPABJICHUS] Pa3BUTHS COOCTBEHHON 3MOLIMOHALHOU c(hephl, ObITh YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE
NOBEICHNE, CIIOCOOHOCTh aalTUPOBATHCS K SMOLMOHAIBHBIM H3MEHEHHUSM U TPOSIBJISATE THOKOC T, OBITH
OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTIDKEHHIO LN M YCIEXY, ONTHMHU3M,
UHULUATUBHOCTh, YMEHHE IEHCTBOBATH NCXOMS U3 CBOUX BO3MOXKHOCTEH,

SMIIATHH, BKIOYAOMEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YUYHUTHIBATH
€ro MPH OCYIIECTBICHNH OOIEHHsI, CIOCOOHOCTD K COUYBCTBHIO U COTIEPEKIBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTD BBICTPAMBATD OTHOLICHUS C APYTUMH JIFOJbMH,
3a00TUTBCS, TIPOSBISITh HHTEPEC U Pa3peraTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI
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K xonmy oOyuenust B 10 kiacce npeagMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE TOJIKHBI OTPAKaTh
cpOpPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

IE€MOHCTPUPOBATh HA MPUMEpPax poiib U MeCTO (HU3MKH B (POPMUPOBAHUH COBPEMEHHON HAy4HOM
KapTUHbl MHUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKHM W TEXHOJOTHH, B MPAKTUYECKON IesATENbHOCTH
JIIOJet;

YUUTBIBATh TPAHULBl TPUMEHEHHUS HM3YYEHHBIX (PU3MUECKHUX MOAeNeil: MaTrephajbHas TOYKa,
WHepLHAIbHasE CUCTeMa OTCUETa, a0COMIOTHO TBEPAOE TEJO, MACANBHBINA ra3, MOIEIH CTPOCHUS ra3os,
JKUIKOCTEH U TBEPIBIX TEJI, TOUSUHBIN 3JIEKTPUIECKHUH 3apsii MPU pelieHn: PU3NIECKUX 3a1aY;

pacmno3HaBaTh (pusndeckue sBieHUs (MPOIEecChl) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM CTPOEHMS BELIECTBA U 3JIEKTPOJWHAMUKU PAaBHOMEpPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBIDKEHHE, CBOOOMHOE MAJCHUE TEJ, BIKEHHE IO OKPYKHOCTH,
UHepLs, B3aumozeicTeue ten, auddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHUE JKUIAKOCTEH M TBEPIBIX
TeJN, W3MEHEHHe Oo0bEéMa TeNn NpU HarpeBaHUM (OXJAKACHHUH), TEIUIOBOE PABHOBECHE, HCIAapEHHE,
KOH/IeHCallUs, IJIaBleHHe, KPUCTAJUIU3alys, KUIeHHe, BIAKHOCTh BO3/lyXa, MOBbIIIEHUE JaBJEHMs rasa
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBsI3b MEXIY MapamMeTpaMu COCTOSIHUS Tas3a B U30IpoLeccax,
3JIEKTPU3ALMS TeJl, B3AUMOJEHCTBUE 3aPsI/IOB;

ONHUCBHIBATh MEXAHUYECKOE IBM)KEHHUE, HCIONb3ysl (PU3MYECKHe BEIWYHMHBI KOOPIWHATA, ITh,
nepeMeleHe, CKOpPOCTb, YCKOpEHHEe, Macca Tena, CHJla, UMIYJIbC Tejla, KUHEeTHYecKas OSHeprus,
NOTEHIMAbHAs SHEPTHsl, MeXaHu4deckast paboTa, MEXaHHUYECKasi MOILIHOCTb, NPU OMHUCAHUH MPABHIIBHO
TPAaKTOBaThb (PU3MUECKHI CMBICI HCIIOJb3YEMbIX BEIMYHH, X OOO3HAYEHUS M E€IMHULBI, HAXOIUTh
(bopMyJIBI, CBA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BEJIMUUHY C APYTUMH BEITMUYNHAM,

OIHCHIBATh WU3YUEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJIECHUS, HCIONB3Ys (PU3NUECKHE
BEJIMUMHBI. JIaBJIEHUE TIa3a, TeMIIepaTypa, CPEenHssl KUHETHYeCKas SHEPIUs XaOoTUYECKOTO JBMXKEHUS
MOJIEKYJI, CPEeIHEKBAIPaTUIHAsE CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHS SHEPTHs, paboTa
raza, Ko3((pUUUEHT MONe3HOro AEHCTBUS TEIIOBOTO IBUTATEINSL, NMPH ONMHCAHUU MPABIIIBHO TPAKTOBATH
$u3nyecknii CMBICT HCIIOJNIB3YEMbIX BEJIHYWH, MX OOO3HAYEHHs M EOUHHLI, HAaXOAWTH (POPMYIIHL,
CBSI3bIBAIOINUE TAHHYIO (PU3NYECKYIO BETMYUHY C APYTHMH BEITHIHHAM,

ONMCHIBATL H3YYEHHbIE D3JIEKTPUUECKHE CBONCTBA BeLIECTBA M JJEKTPUYECKHE SIBJICHMUS
(mpoueccel), HCIONB3yst (U3NUECKUE BEIMYMHBL SJEKTPUUECKUN 3apsiz, JJIEKTPHUYECKOE TIOJe,
HaNpsDKEHHOCTb MMOJIA, NMOTEHLMAd, Pa3HOCTb IOTEHIMANOB, MNPU OMNMCAHWU MPAaBUIBHO TPAaKTOBATh
¢bu3nyeckuil CMBICI HCIIONB3yEMbIX BEJMYMH, UX OOO3HAUEHHWs] W EOUHHILBL, yKa3bIBaTh (POPMYJIBI,
CBSI3bIBAIOINME NAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEJIHUUHAMUY,

aHATU3UPOBaTh (PU3MUYECKHE MPOLIECCHI U SIBICHUS], UCTONB3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIUIIBI:
3ak0H BcemupHoro tsarorenus, I, II u III 3akonbr HeroTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKON SHEPruu,
3aKOH COXPAHEHHUs HUMIyJbCca, MPUHLMUI CYyNEeprIO3ULIUU CHJI, NMPUHLUII PaBHOIPAaBUS HHEPLIUATbHBIX
CUCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOpPUI0 CTPOEHHUsS BEIEeCTBA, a30Bble 3aKOHbBI, CBS3b
CpenHel KUHETUYEeCKOH SHEPTHH TEIJIOBOTO ABM)KEHHUSI MOJIEKYJ ¢ aOCOIOTHON TeMnepaTypoil, MmepBblIii
3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsaa, 3akoH KynoHa, npu 3ToM pazingarh
CJIOBECHYIO (hOPMYJTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHHLBI, OOJIACTH)
NPUMEHUMOCTH,

OOBSICHATh OCHOBHBIE TPHHLMUIBI ACHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nIuYaTh yCIOBUS UX O30MACHOT0 UCMOIB30BAHUS B TOBCEAHEBHOM JKU3HH,

BBIMOJIHATh OKCIEPUMEHTHl IO HCCIEJOBAHMIO (PU3NYECKUX SBJICHUH M TPOLIECCOB C
UCTIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHUH, mpu 3ToM (opMmynupoBark mpobiemy/3agady |
THIIOTE3y yueOHOT0 3KCIEePUMEHTa, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOrO 00OPYIOBaHUS, IPOBOIUTH
OMBIT U (POPMYJIMPOBATH BBIBOJIBL,

OCYIIECTBIIATh NPSAMbIE U KOCBEHHBIE H3MEPEHHs (PU3MUYECKUX BEJIHYWH, NMPH 3TOM BHIOUPATH
ONTUMANIBHBIA CHOCO0 HM3MEPEHHs W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPEHN,

UCCIIENOBATh 3aBHUCHUMOCTH MEXIy (PU3MUECKUMH BEJIUYUHAMH C HCIIOJB30BAaHUEM IPSIMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThI MOTyUYE€HHONH 3aBUCUMOCTH
bu3NIeCKUX BENNYMH B BUJIE TaONUI 1 rpauKOB, AeJIaTh BHIBOJBI IO PE3YJIbTATAM UCCIICAOBAHUS,
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cobnroaTh mpaBuiia OE30MacHOro TPyAa MPH MPOBEICHUH HCCIEAOBAaHHN B paMKax y4eOHOro
SKCIEPUMEHTa, y4eOHO-UCCIIENOBATEeIbCKOM W NPOEKTHOH JEATENbHOCTH C  HCIOJb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JTA0OPaTOPHOTO 000PYAOBAHUS,

peuiate pacuéTHble 3a7a4dll C SIBHO 33JaHHOW (PU3NYECKOW MOAENbI0, MCIOJB3Ys (PHU3HYECKUe
3aKOHBbI W MPUHIUIIBI, HA OCHOBE aHaJM3a yCJIOBHs 3a1a4dl BbIOUPATh (PU3HUECKYIO MOEINb, BbIIEIATD
busnyeckre BEMUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIleHHs], TPOBOIUTh PACUEThl U OLIEHUBATH
peasbHOCTh MONY4EHHOTO 3HaUeHHs (PU3UIECKON BEIUYHHBI,

pemiaTh KauyeCTBEHHbIE 3aMayd. BBICTPAHBATh JIOTHYECKU HEMPOTHBOPEYHMBYIO  IEMOYKY
paccysKIeHul ¢ OMOPOii Ha W3yUeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKHe SBJICHUS,

UCTIOJIb30BATh TPH PEIeHUH y4eOHbIX 3a7a4 COBpPeMEHHble HH(POPMAIMOHHbIE TEXHOJOTHH s
MOUCKA, CTPYKTYPHPOBAHUS, HHTEPNPETALMH U TMPEACTABIeHUs] y4eOHOW W Hay4YHO-MOMYJISPHOMN
uHpOpPMALIMK, TIOJYYEHHOW W3 Pa3UYHbIX MCTOYHHMKOB, KPUTHUECKH aHAIU3UPOBATh MOJYYaEMYIO
uH(pOpMaLHIO;

NPUBOAUTH TIPUMEPHI BKJIaa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DH3HKOB B PA3BUTHE HAYKH,
00BsSICHEHHE MPOLIECCOB OKPYIKAKOIIErO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJIB30BATh TEOPETUYECKHE 3HAHHUS MO (PH3MKE B TOBCEAHEBHOM KM3HM MJIsi OOeCTeueHUsI
OezomacHOCTH Tpu OOpaiieHud ¢ mnpubopaMud U TEXHHYECKUMH YCTPOHCTBAMHM, [UIsl COXPAHEHWUSI
3I0POBbS M COOJTFOICHUS] HOPM DKOJIOTMYECKOro MOBEACHHS B OKPYKaloLel cpene;

paboTaTh B TPyIINe C BHIMOJHEHHEM Pa3IMYHbIX COLUANBHBIX POJIEH, MIIaHUPOBaTh paboTy TPYIIIbI,
palMOHAIBHO PaCIpeneNaTh 00S3aHHOCTH U TUIAHHUPOBATH JESTENbHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
alIeKBaTHO OIIEHUBATh BKJIAJ KAKIOTO M3 YYaCTHUKOB IPYIIIbI B PELIEHHE PACCMATPHUBAEMOI MPOOIEMBI.

K konity oOyuenusi B 11 kjacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE TOJIXKHBI OTPAsKATh
chOPMHUPOBAHHOCTD Y OOYYAFOIIUXCST YMEHUI!

JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MeCTO HU3HKH B (POPMUPOBAHHH COBPEMEHHON HAy4HOM
KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHON TEXHMKH WM TEXHOJIOTHH, B MPAKTHYECKOW NESITENbHOCTH
JIFO/Iel, IEJIOCTHOCTh U €IUHCTBO (PHU3UUECKOI KapTHUHBI MUPA,

YUUTBIBATh TPAHUIIbI MPUMEHEHHUS] M3YYEeHHBIX (U3MUYECKUX MOJEJEH: TOYEUHBIH DIEKTPUUECKUI
3apsif, Jiyd CBETa, TOYEUHBbIH HCTOYHHK CBETa, siIepPHAs MOJENb aroMma, HYKJIIOHHAs MOENb aTOMHOI'O
sipa Py perteHny PU3HIeCKuX 3a1ad,

pacrmo3HaBaTh (pU3NYECKUe SBJICHHUs (TMPOIecChl)) M OOBSICHSITP HMX HAa OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKM W KBAaHTOBOW (DM3HMKH. DJIEKTPUYECKAas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE NEHCTBUS TOKA, B3aWMOJEHCTBME MArHUTOB, 3JIEKTPOMArHUTHAS WHIYKIIHS,
NEWCTBUE MAarHWTHOTO TMOJII Ha MPOBOAHUK C TOKOM W ABHKYIIUHCS 3apsil, A3JIEKTPOMArHUTHBIE
KoneOaHWss W BOJIHBIL, MPSIMOJMHENHHOE paclpoCTpaHEHHE CBeTa, OTPAXKEHHE, MpPEJIOMIICHHUE,
unTepdepeHnus, nudpakuus U MONAPU3ALMUS CBETa, OUCTEepcHsi cBera, (oTodjekTpudeckuil 3¢ ekt
(poroaddext), cBeTOBOE MAaBieHWE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOIOpPOAA,
€CTeCTBEHHAsI U UCKYCCTBEHHAS PaIMOaKTHBHOCTH,

OMUCBHIBATL H3y4YEHHbIE CBOMCTBAa BelleCTBA (DJIEKTPUYECKHE, MACHHUTHBIE, ONTHYECKHUE,
AJIEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPEM) U 3JIEKTPOMArHUTHBIE SIBJICHUs (TIPOLIECCHI), UCTIONB3YS
(busnyeckre BETUYUHBI dJIEKTPUYECKHUH 3apsi/l, CHUJIa TOKA, JIEKTPHUECKOE HAIPSDKEHUE, SJIEKTPUIECKOE
COIPOTHBIIEHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYINAs CHia, paboTa TOKA, MHAYKIIUS MarHUTHOTO
noJisi, cuna Amrepa, cuia JIopeHiia, MHAYKTUBHOCTb KAaTYIIKH, SHEPTUS SJIEKTPUYECKOTO U MarHUTHOT'O
noJjied, mepuoj M 4acTota KosnebaHHil B KoieOaTeNbHOM KOHTYpe, 3apsi M CHJia TOKa B MpPOLIECCe
rapMOHHYECKUX 3JIEKTPOMATHUTHBIX KoJjieOaHui, POKYCHOE PacCTOSIHUE U ONTHYECKAs CHIIA JIWH3BI, TIPU
OMUCAHUM TPABHJIBHO TPAKTOBATh (DU3UYECKUU CMBIC] HCIOJb3YEMbIX BEIMUYWH, UX OOO3HAYEHUS U
€MUHUIIbI, YKa3biBaThb (HOPMYJIbI, CBS3BIBAIOIIME MAHHYK (DU3MYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAMU,

OMUCBHIBATH M3yYEHHbIC KBAHTOBBIE SIBJIEHHS W TPOLECCHI, UCMOJB3Ys (DHU3MUECKUE BETUYMHBI
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JAJIHHA BOJIHBI M 4aCTOTA CBETA, SHEPTHsI U UMITYJIbC (POTOHA, MEPHO
NoJIypacmaaa, YHEPrust CBSI3H aTOMHBIX SiIep, MPH ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUIA CMBICIT
UCTIOJIB3YEMbBIX BEJHYMH, MX OOO3HAYEHHsI U €IUHHIIbI, YKA3bIBATh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(U3UYECKYIO BETUYHUHY C APYTHMH BETMYHHAMH, BBIYUCIISIT 3HAYEHHE (PU3HUECKOM BEJTMYHHBI,
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aHATM3UPOBaTh (PU3MUECKHE MPOLECCHI U SIBJICHUS, UCMONb3Yysl (PU3MUECKHE 3aKOHBI U MPHHLIUITBL:
3akoH OMa, 3aKOHBI MMOCIENOBATEIBHOIO U MAPAIJIEIbHOIO COSAMHEHUS MPOBOAHUKOB, 3aKOH JlKoys—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIUH, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI
OTpaKeHUsI CBETA, 3aKOHBI TPEJIOMJICHHsS] CBeTa, ypaBHeHHe OJiHInTeiiHa st (orodddexra, 3aKoH
COXPAHEHMsI SHEPTHHU, 3aKOH COXPAHEHUsS] UMITYJIbCA, 3aKOH COXPAHEHUs HJIEKTPHUECKOTO 3apsiaa, 3aKOH
COXpaHEeHHsI MAaCCOBOTO YHCJIA, OCTYJaThl bopa, 3aK0H paguoOaKTUBHOIO pacmana, MpH 3TOM Pa3jiMyaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe BBIPAXKEHHE M YCIOBUs (MpaHULbI, 001acTH)
NPUMEHUMOCTH,

ONpeNeNATh HANpPaBICHWE BEKTOpAa WHAYKIHMH MAarHUTHOTO TOJsI NMPOBOAHHMKA C TOKOM, CHIIBI
Awmrnepa u cunsl JlopeHua,

CTPOHTD U OMHCHIBATH N300paKEHHE, CO3aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATD OKCIMEPUMEHTBl 1O HCCIECJOBAHUI (PU3MYECKUX SIBJICHUH W MPOLECCOB C
UCTIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPEHUH: MpH 3TOM (OpPMYyJIHPOBaTH Mpolbiemy/3anady u
THIIOTE3Y y4eOHOT0 3KCIePUMEHTa, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOTO 000OPYAOBaHUS, TIPOBOIUTH
OTBIT U (POPMYJIMPOBATE BBIBOJIBL,

OCYIIECTBIIAT TPSIMbIE U KOCBEHHBIE M3MEpPEHMs] (PU3MUYECKUX BEIMYHH, NMPH 3TOM BHIOUPATH
ONTUMANIBHBIA CHOCO0 HM3MEpPEeHHs] M UCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEITHOCTEH
U3MEPEHN,

UCCIIEIOBATh 3aBUCHMOCTH (PH3MYECKMX BEJIMYMH C HCIOJBb30BAHHUEM NPSMBIX HW3MEPEHUH: IMpU
3TOM KOHCTPYHMPOBATb YCTAHOBKY, (PUKCHPOBATH PE3yNbTATHI IMOJYYEHHOH 3aBUCUMOCTH (PU3MYECKHX
BEJIMYHH B BUE TaOIHUI U rpadyKOB, A€NaTh BBIBOABI 110 PE3yJIbTaTaM HCCIIEIOBAHMS,

coOmonaTe mpaBuia OE30MaCHOrO TPyAa NPU NMPOBENCHHHM HCCIENOBAHUN B paMKax y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-HUCCIIENOBATENbCKOW M TMPOEKTHOH JeATENbHOCTH C  HCIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U 1ab0OpaTOPHOro 00OPYAOBAHUS,

pewmarb pacuéTHbIE 3aJa4yd C SIBHO 3aJaHHOH (PM3MYECKOH MOIENbI0, WCIOJB3Ys (pusmueckue
3aKOHBbI U MPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHA 3a/a4H BBIOMPATh (PU3NYECKYIO MOIENb, BBIACIATH
dusnyeckne BeNUINHBI U (HOPMYJIBI, HEOOXOANMBIE ISl €€ PEeIleHus], IPOBOANUTD PAaCUEThl M OLICHUBATH
PEaTbHOCTD MOJYYEHHOTO 3HaUSHHST (PU3NIECKON BEJINYHHBL,

pemarb KaueCTBEHHbIE 3a/a4yd. BBICTPAUBATH JIOTHYECKH HEMPOTHBOPEUYHMBYIO  LEMOYKY
pacCy>KIeHUH C OMOPOl Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SBICHNUS,

UCTIONIB30BaTh MPH PEIIEeHUH y4eOHBIX 3a7ad COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHMUS, HHTEPIPETALMU U TPEACTABICHUS Y4eOHOH M Hay4YHO-IOMYJSIPHON
UHpOpPMALUK, TOJYYEHHOW W3 PAa3JIMYHbIX HCTOYHHMKOB, KPUTHYECKH AaHAJM3UPOBATH IOJTYyHAEMYIO
uH(pOpMaLHIO;

OOBSICHATh TPUHLMIIBI ASHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pPa3invaTrh
yCIIOBHS UX O€30MacHOrO UCTIONb30BAHUS B TIOBCEIHEBHON JKU3HU,

NPUBOAUTE NMPUMEPHI BKJIaJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH,

UCITIONB30BATh TEOPETUYECKHE 3HAHMA 1O (PU3MKE B TOBCEIHEBHOW JKU3HU Ui OOECIIeYEeHUs
OesomacHOCTH TpU OOpalieHuu ¢ npudbopaMu U TEXHHUUECKUMH YCTPOHCTBAMHM, [UISI COXPAHEHHS
3I0pOBBS M COOIOIEHHUS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYIKAIOIIEH cpere;

paboTaTh B IpyMIie ¢ BBIMOJHEHHEM PA3JIUYHbIX COLHAIBHBIX POJIEH, TUIAHNPOBATh PadOTy IPYIIIILI,
PALMOHATIBHO pacIpeneNaTh 00S3aHHOCTH U IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CHUTYALUSX,
aIeKBaTHO OIIEHUBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIbI B PELICHHE PACCMaTPHUBAEMON POOIIEMBI.
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TEMATWNYECKOE NMN/1AHNPOBAHWE
10 KNACC

KonnyecTtso yacoB

HanmeHoBaHWe pa3fesioB 1 TemM

Ne n/n
nporpamMmbI Bcero

Pasgen 1. PU3NKA N METOAbl HAYUHOI O NMO3HAHNA
11 ®dun3nKa 1 MeTobl HayYHOro No3HaHma 2

MToro no pasgeny 2
Pasgen 2. MEXAHUKA

2.1 KunHemaTunka 5
2.2 [nHamuka 7
2.3 3aKOHbl COXpPaHEHNSA B MeXaHWKe 6

MToro no pasgeny 18

Pasgen 3. MONNEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUNKA
OCHOBbI MONEKYNSPHO-KUHETUYECKOM

31 9
Teopuu

3.2 OCHOBbI TEPMOAMHAMUKN 10

33 ArperaTHble COCTOSAHWNA BELLECTBa. 5

da3oBble Nepexobl
MToro no pasgeny 24
Pasgen 4. 9JIEKTPOANHAMUKA

41 AnekTpocTaTmka 10

4.2 MOCTOAHHbBIN 3M1IEKTPUYECKMIA TOK. TOKM B 12

KoHTponbHble  [NpakTnyeckume

ONeKTPOHHbIE

(undhpoBble)
obpasoBaTesibHble

pecypchbl

bnbnmnoteka LLOK
httDs://m.edsoo.ru/7f41bf72

bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnunoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72

bubnunoteka LIOK
httos://m.edsoo.ru/7f41bf72

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

pasfiMyHbIX cpejax httDs://m.edsoo.ru/7f41bf72
MToro no pasgeny 22
Pe3epBHoe Bpems 2

OBLEE KOJTIMYECTBO YACOB IO 68 3 3
NMPOIrPAMME
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11 K/TACC

KonnyecTtBo yacoB
HanmeHoBaHWe pasfesioB 1N TeM

Ne n/n NPOrPaMMb| Bcero KOHTpO/IbHbIE
paboTbl
Pasgen 1 9/IEKTPOANHAMUKA
11 MarHuTHoe none. NeKTpoMarH1UTHas 1 1
NHAYKUWA
WToro no pasgeny 1
Pas3gen 2. KOJIEBAHNA N BOJTHbI
21 MexaHWN4ecKme 1 3NeKTPOMarHUTHbIe 9
' KonebaHus
29 MexaHn4YecKne 1 3aNeKTpoOMarHUTHbIe 5 1
BOJ/IHbI
2.3 OnTuka 10
MToro no pasgeny 24

Pasgen 5 OCHOBBbI CI'IELI,I/IAI'IbHOVI TEOPUN OTHOCUTEJSIBHOCTK
OCHOBbI CrnewmasibHON Teopun

31 4 1
OTHOCUTENBHOCTU
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®UN3NKA
41 3neMeHTbl KBAHTOBOW OMTUKMK 6
4.2 CTpoeHue aToma 4
4.3 ATOMHOE A4po S
WToro no pasgeny 15

Pasgen 5. 9JIEMEHTbI ACTPOHOMWN N ACTPODPUNINKIN

lMpaKTnyeckne
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTtesibHble

pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41¢c97¢c

Bubnmoteka LIOK
httos://m.edsoo.ru/7f41¢c97¢c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97¢c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41¢c97¢c

Bubnmoteka LIOK
httos://m.edsoo.ru/7f41¢c97¢c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97c
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5.1 SNeMeHTbl aCTPOHOMMUU 1 aCTPOPU3NKM

WToro no pasgeny
Pasgen 6. OBOBLWARKOLULEE NMOBTOPEHUE

6.1 O6ob6LatoLee NOBTOPeHNE

WToro no pasgeny
Pe3epBHOE Bpems
OBLLEE KOJTMYECTBO YACOB MO NnPOrPAMME

68

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97c
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» ®uzuka, 10 kmace/ Msikumes I 4., byxosues b.b., Corckuit H H. non penakuumeii
IMapdenTtrenoit H A., AknmonepHoe obmecto «M3natenscTBo «IIpocBemenney

» ®usuka, 11 krace/ Msikuies I'.J1., byxosues b.b., Hapyrua B.M. non penakiueit
IMapdenTtrenoit H A., Akmoneproe obmmectBo «M3narenscTBo «IIpocBemenney

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJA
1. Coopnuk 3amau nmo ¢pusuke. 10-11 kmacesr: yued. mocodbue s odmeobpasosar.
opranm3anmii : 6a3ossiii yposeHnb / H A IlapdentbeBa. — 7-e uzn., nepepad. u non. — M:
IIpocsemenue, 2017.

NN PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET
POIII, 6ubnuoreka
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