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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo ydeOHOMy mpeametry «Puzukay (yriayOJaeHHBIH
ypoBenb) s 10-11 kmaccoB (mpeameTHas oOnacTh «EcTecTBEHHO-HAay4YHbBIC
OpeIMEThI») COCTaBlIeHa Ha OcHOBe TpeOoBaHMII K pe3yjlbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTebHON MpOrpaMMbl CpeaHEro oO0miero o0pa3oBaHUs
®denepanabHOro rocyJapcCTBEHHOr0 00pa30BaTENBHOIO CTAHIAPTa CPEAHETO OOIIEro
00pa3zoBaHus, yTBEPKACHHOTO puKkazoM Munmnpocsemenuss 17 mas 2012 Ne 413
(B pemakuuu ot 12 aBrycta 2022 Ne 732) (manee — ®I'OC COO), denepanbHoit
o0pa3zoBaTeIbHON MporpaMMbl cpenHero oOmiero ooOpazoBanus, dDenepanbHOU
pabouelt mporpaMmsel o y4eOHOMY npeaMeTy «Pu3nkay, a Takke OpUEHTUPOBAHA
Ha TICJIeBbIe TPHOPUTETHI, chopmyaupoBanHbie B DenepanbHON pabouei
IPOrpaMMe BOCIIUTAHHUS.

[leneBbIM MPUOPUTETOM BOCHUTATENBbHOW pabOTHl BSTCKON rymaHuUTapHOMI
TUMHA3UM  SIBJSIETCSL  CO3/IaHUE  ONArONMpHSITHBIX  YCJIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLMAJIBHO 3HAYMMBIX 3HAHWI — 3HAHUN OCHOBHBIX HOPM H
Tpaauluii TOro oOIIEecCTBa, B KOTOPOM OHHU JKUBYT. B pamkax ypoka ¢usuku
JOCTHKEHUE ITOCTaBICHHON LIEJIY BOCIIUTAHUS PEAIU3YETCS YePE3:

- HCIIOJIb30BAHME BOCIUTATENbHBIX BO3MOXKHOCTEH CoJlep)KaHusl y4eOHOro
peaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAKIAHCKOTO TIOBEICHHS,
IPOSIBJICHUSI YEJIOBEKOJIIOO0MS M JO0OPOCEPIEeYHOCTH; MOA00P COOTBETCTBYIOIIUX
TEKCTOB JIJIsI YTCHHUSI, 33]1a4 JIUISl pEIICHUS, MPOOJIEMHBIX CUTYAIUH SISt 00CYXKICHUS
B KJIACCE;

- IPUBJICYCHHE BHUMAHUS IIKOJIBbHUKOB K LIECHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH, OpraHu3alus ux padoThl ¢ MOJIy4aeMO Ha YPOKE COIUATBHO
3HAUUMOM MHPOpMaLMEe — WHUIMUPOBAHHE €€ OOCYXKICHMs, BbICKa3bIBAaHUS
yUYalMMHUCs CBOETO MHEHHMS 110 €€ TTOBOJY, BRIPAOOTKH CBOETO K HEH OTHOIICHUS;

- YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUM MEXIy YYHUTEIEeM U €ro
YUYEHUKaMH, CIHOCOOCTBYIOIIMX  IO3UTHUBHOMY  BOCIPHUATHIO  yYalIUMUCS
TpeOOBaHUN U MPOCHO yuWTENs, TPUBJICUCHHUIO UX BHUMAHUA K 00CYy»XJaeMoil Ha
ypoke uHpopmaiuu, akTMBU3allMK UX MO3HABATEIbHOU EATEIbHOCTH;

- MOOYXJeHUE MIKOJbHUKOB COONIOAATh Ha YPOKE OOMICTIPUHSITHIE HOPMBbI
NOBEJCHMS, MpaBuia OOIIEHUS CO CTapIIMMH (YUYUTENsIMH) M CBEPCTHUKAMU
(LLIKOJIbHUKAaMM ), PUHIMUIIBI YYEOHON JUCIUIUIMHBI U CaMOOPTaHU3AIINH;

- IPUMEHEHHUE HAa YPOKE MHTEPAKTUBHBIX (POpM paboThl yyarmmxcs, Haubosuee
3¢ ()EeKTUBHBIX HA Pa3HbIX CTYNEHSAX 00pa30BaHus;

- BKJIIOYEHHE B YPOK DIIEMEHTOB MPOEKTHO-UCCIIEN0BATEIbCKON
NESATENbHOCTH, YTO JaeT MIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HAaBBIK
CaMOCTOATEIBLHOTO PEUIEHUSI TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
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opopMieHUS COOCTBEHHBIX WJECH, HABBIK MMyOJUYHOTO BBICTYIUICHUS TMEpe]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PCHHUS.
BocnuTeiBarommii moteHIMana ypoka (U3UKH pEeaM3yeTcsl 4epe3 Io00p
BOCIIUTBIBAIOIIETO COJECPKAHUS MaTepuaia, B OCHOBE KOTOPOTo JiexaT 0a3oBbIC
HAIlMOHAJIbHBIE  IIEHHOCTH:  MATPUOTU3M,  COIMAJbHAs  COJUIAPHOCTH,
IPaKJAHCTBEHHOCTh, CEMbs, TPyAd H TBOPYECTBO, HAyKa, TPaJAUIIMOHHBIC
POCCHIICKHE PEIUTUHN, UCKYCCTBO U JIUTEPATYpa, IPUPO/Ia, YEIIOBEUECTBO.

ObIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
«PU3UKA» (YI'JIYBJIEHHBIN YPOBEHD)

N3yuenne xypca ¢Gu3uku yriayOnEHHOTO YPOBHS TO3BOJIAET PEAM30BAThH
3aa4u MPOPECCUOHAIIBHOW OpPUEHTAIINH, HAIIPABJICHO Ha CO3J]aHUE YCIIOBUW IS
MPOSIBIICHUSI CBOMX HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJarommmcsi, KOTOpble HEOOXOMUMBI JJiS TPOJOJDKEHHs 00pa3oBaHUsS B
opraHu3anusx MpoPecCHOHATLHOTO O0pa3oBaHUs MO0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM ¥ MH)XCHEPHBIM CIEIUATBLHOCTSIM.

B mporpamme 1o ¢pusuke onpeaensroTcs MiIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oO0mero oOpa3oBaHUsA: JWYHOCTHBIE,
MeTanmpeIMeTHbIe, TMpeaMeTHeie (Ha  yriayOn€éHHoMm  ypoBHe). Haydno-
METOJIOJIOTUYECKOM OCHOBOM [iIsi  pa3pabOTKu TpeOOBaHM K JIMYHOCTHBIM,
METanpeIMEeTHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0YyYalollUXCsi, OCBOUBIIUX
mporpaMmy 1o (pu3rKe Ha ypoBHE CPETHETo 0011ero 00pa3oBaHus Ha YIIIYOIEHHOM
YpOBHE, SIBJISIETCSI CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3uke BKIIOYAET:

IUTAHUPYEMBIE PE3YJIHTATHI OCBOCHUSI Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE PEIMETHBIE pe3yIbTaThI 110 ToJaM O0yUeHHUS;

coziepkaHue yuyeoHoro npeamera « Pusnkay mo rojgaM 00y4eHusl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (PU3UKH JJI1 COCTABJIEHUSI CBOMX pabOUUX MPOrpaMM.

[Iporpamma mo ¢u3vMKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUYHTEICH U
IPEIOCTABISET BO3MOXKHOCTH JUIS pEaTM3alldd  Pa3IUYHBIX METOIUYCCKUX
MOJIX0JIOB K TIPENojaBaHui0 (U3UKA Ha YIIIYOJIEHHOM YPOBHE TIPHU YCJIOBHH
COXpaHEHHUs 00s3aTENFHON YaCTH COACP KaHUS Kypca.

duznka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPUPOJblI, BHICTyINas B
KayecTBE y4eOHOTO MpeaIMeTa B IIKOJIC, BHOCUT CYNIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUi 00 okpy:xaronieM mupe. IIKoabHBIN Kypc GU3HKU — CUCTEMOOOpa3yIOIIUi
JUISI €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETOB, MOCKOJIBKY (DU3UYCCKUE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB U SBJICHUM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
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npuMeHeHue (U3NUECKUX 3HAHWM OINpeeiiIo Xapakrep U OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTHM B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOSHHUS KOCMOCa,
MOJIyYeHHsSI HOBBIX MAaTEpPHANIOB C 3aJaHHBIMH CBoOMicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAHUE YMEHHUI MPUMEHSTh HAYYHBIA METOJ MO3HAHUS
IIPY BBIMOJTHEHUU UMU YYEOHBIX UCCIIEIOBAHU.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa30BaHus MOJIOKEH
P A, KOTOPbIE MOYKHO PaCCMaTpUBaTh KaK MPUHILIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHal U3 BCEX pa3lielioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Mmarepuan Kypca (HU3MKU
o0beMHEH BOKpPYr (Qusnueckux Teopuil. Beaymum B Kypce sBISETCS
dbopMUpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3MUECKON HAayKH, OCMBICICHUE CBSI3U PA3BUTHS
(bU3UKH ¢ pa3BUTHEM OOIIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
U DKOJIOTMYECKUMU IpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc (usuku yrinyOn€HHOTo ypoBHS
npeArnoiaraeT 3HaKOMCTBO € ITUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
NPUWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEJCTABICHUI W COBPEMEHHBIE TEXHUUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoes skonocusayuu peamu3yeTcss TOCPEICTBOM BBEJECHUS DIIEMEHTOB
colepKaHUs, TMOCBAIIEHHBIX SKOJOTMYECKUM NpoliemMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHBI C PAa3BUTHEM TEXHHUKW U TEXHOJIOTMH, a Takxke 0O0CYXJAeHUs
npo6JieM palMOHAIEHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHus MPOrPaMMBI 1O (PU3UKE JOJKHO OBITh MOCTPOEHO HA
MPUHITMIAX CHCTEMHO-ACATEIHPHOCTHOTO moaxoaa. Jms pusuku peamuzamms 3THX
MPUHITMTIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUH CAMOCTOSATEILHOTO SKCIIEPUMEHTA KaK
MIOCTOSTHHO JIeHCcTBymomero (akrtopa yuebHoro mpouecca. s yrayOnéHHOTO
YPOBHS — 3TO CHUCTEMa CAMOCTOSTEIIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,
BKIIIOYAIONIETO (PPOHTAIbHBIC YYEHUYECKHE OMBITHI TMPU HM3YyYEHUH HOBOTO
MaTepuana, JaboparopHbie padoThl U pabOTH MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanu3amnuu GU3NIecKoro MpakTukyma. B mepBom citydae mpakTHKyM
npoBoautcs Ju6o B koHme 10 m 11 xmaccoB, nuMOO moOcCie MEpBOr0 W BTOPOTO
MOJIYTOAMI B KaXJIOM M3 3TUX KiaccoB. BTopoil cmocod — 310 mHTErpanus padot
PAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pabOT, KOTOPBIE MPOBOJATCA B MPOIECCE
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u3yueHust pasnena (temsl). Ilpu 3Tom mox paboramMu MpakTHKyMa MOHUMAETCS
CaMOCTOATEJIBHOE  HCCIEJOBAaHUE, KOTOPOE NPOBOAUTCS MO PYKOBOICTBY
CBEPHYTOr0, 0000IMEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIMH.

B nporpamme mno (¢usuke cucTeMa YYEHHUYECKOIO SKCIIEpUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM TepeuHeM. Brioop
TEMATUKU JJIS1 3TUX BUJOB YUYEHHUYECKHX MPAKTHUYECKUX Pa0dO0T OCYIIECTBIISECTCS
y4aCTHUKaMU 00pa30BaTeIbHOrO MPOIiecca UCXO/Is U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHallleHus KaOuHera ¢usuku. [Ipu sToM obOecneunBaeTcs
OBJIaJIeHHE OOYyYaloIUMUCS YMEHHUSIMHU TPOBOJUTH MPSMble KM KOCBEHHBIE
U3MEpPEHHUs, WCCIEAOBAHMS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH U IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIesieTCs PEIICHNI0 PACUETHRIX M KAYECTBEHHBIX 3a/1ad.
[Tpu 5TOM a71st pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33JIa4H C SIBHO 3a/1aHHOM
U HEABHO 3aJ]aHHOM (M3HUECKON MOJIEbIO, MO3BOJIAIONINE TPUMEHSITh U3yUYEHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszzesia Kypca, TaK U UHTErpupys
NpUMEHEHHUE 3HAHUI U3 pa3HbIX pa3nesnoB. g KadeCTBEHHBIX 3a/1a4 TPHOPUTETOM
ABJISIIOTCSL  3aJlaHusl Ha OOBSCHEHUE/NPEJICKA3aHUE NPOTEKAHUS (PUIUYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’KaloIlel >KU3HM, TpeOyrolire BbiOopa (hr3ndYecKon
MOJIETU U1l CUTYaIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecreueHunto yueOHoro npouecca Kypc pu3uku yriyOI€HHOro YpoBHSI HA YPOBHE
cpeaHero oOiiero 00pa3oBaHUs JOHKEH HM3Yy4aThCA B YCIOBUSIX MPEIMETHOTO
kabuneta. B kaOuHeTre GU3MKH JOMKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
00opymoBaHUE ISl BBITIOJTHEHHSI yKa3aHHBIX B TPOrpaMMe M0 (PU3UKE YUEHUIECKIX
OMBITOB, JA0OPATOPHBIX pabOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALlMOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyAoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHLMIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (u3HKe KIIOYEBBIX JIEMOHCTpALMNA s
UCCIIEIOBAHUA  HM3y4aeMbIX SBJIEHUH U  MPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o0OOpymoBaHWE MJIs YYECHWYECKHX TMPAKTHYECKUX padboT
dopmMupyeTcsi B BUJIE TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIEeUnBaeTCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydalomuxcsi. TeMaTHuecKHe KOMIUIEKTHI
nabopaTopHOro 00OpPYAOBaHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BU/JIE LIU(PPOBBIX 1a0OpaTOpUil.

HEJIM N3YYEHUA YYEBHOI'O ITPEJIMETA
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«®U3UKA» (YTJTYBJIEHHBIN YPOBEHD)

OCHOBHBIMH HEJISIMU U3yUYeHUs HU3UKH B 00111eM 00pa30BaHUU SIBJISFOTCS

e (opMHpOBaHUE HHTEpECa W CTPEMJICHHS OOYy4YaroIIUXCs K HayqdHOMY
W3YYEHUIO TPUPOJIbI, PAa3BUTHE MX HHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U POPMHUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpPOBAHUE HAYYHOTO MUPOBO33PECHUS KaK PE3ysibTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHUE YMEHUN OOBSACHATH SBJICHUS C  UCIIOJIb30BaHUEM
bU3UYECKUX 3HAHUW U HAYYHBIX JIOKa3aTEIbCTB;

e (opMHpOBaHUE MPEICTABICHUN O pOIU (PUUKUA I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TNPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHANILHON AESTEIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOJATOTOBKA K
JanbHeWIeMy 00y4eHHIO B 3TOM HalpaBJICHUHU.

JlocTrkeHre 3TUX Iejed 00ecrieuyrMBaeTcsl PelIeHuEM CIEAYIONIUX 3ajay B

nporecce U3ydeHus Kypca (U3UKHU Ha YPOBHE CPETHETO 00I1Iero oopa3oBaHus:

e TMPUOOpPETEHUE CUCTEMBI 3HAHUHN 00 00X PUZNUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAS MEXAHUKY, MOJCKYIApHYIO (U3HKY,
AIIEKTPOANHAMHUKY, KBAHTOBYIO (PH3UKY U DJIIEMEHTHI acTPO(PHU3UKH;

e (opmMupoBaHme yMEHWII TNPUMEHSATH TEOPETUYECKHWE 3HAHUA IS
oObsicHeHMsI (U3WYECKUX SIBJICHUHA B TPUPOAEC H I TNPUHATHS
MIPAKTUYECKUX PEUICHUH B IOBCEIHEBHOMW KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS pa3IWYHBIX 3aJad C SIBHO 3aJIaHHOMN
dbusnueckoii MoJzeIbl0, 3a7ad, IMOJPa3yMEBAIOIIUX CaAMOCTOSITEIbHOE
co3fanue (PuU3nYecKoi MOJIEIH, aJIeKBAaTHOM yCIOBUSM 33/1a4H, B TOM YUCIIE
3a/1a4 UH)KEHEPHOT'0 XapaKTepa;

e TMOHUMaHHWE (PUBNYECKUX OCHOB W MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAQJCHHE METOJIAMH CAaMOCTOSITEIBHOTO IJIAHUPOBAHUS W TPOBEIACHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAIM3a U WHTEpHpeTanud HUHPOpMaINH,
oTpe/IeIeHHs JOCTOBEPHOCTHU MOJIYYEeHHOTO pe3ysIbTaTa;

e CO3/IaHWE YCIIOBUM JJIsi Pa3BUTHSA YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JESATEIHHOCTH;

e pa3BUTHE HHTEpeca K cdepam MNpodecCUOHAIBHON AEsTeIbHOCTH,
CBSI3aHHOU ¢ (PUBHKOM.
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B cootBerctBum ¢ tpeboBanusimu DOI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs ydeOHoro mpeamera «@Pu3MkKa» HAa YpOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCA, I[UIAHUPYIOMUMH MPOJOIKEHUE
o0pa30BaHus M0 CHEMUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

MECTO YYEBHOI'O IPEJIMETA
«®U3UKA» (YTJYBJIEHHBIN YPOBEHB) B YYEFHOM ILJTAHE

B cootBerctBun ¢ ®I'OC COO y4eOHblid mpeameT «Dusznka» BXOIUT B
npeaMeTHYI0 00sacTh «EcTecTBeHHO-HAay4HbIe MTpeaAMeTh». Ha uzyduenue ¢usuku
B 1011 kmaccax cpemHero oOmiero oOpa3oBaHUs Ha YIUIYOJIE€HHOM YpPOBHE B
yuebHoM 1utaHe otBouTes 340 yacos: B 10 kitacce — 170 gacoB (5 yacoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).
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COJEPKXAHHUE YYEGHOI'O NIPE/IMETA
«®U3UKA» (YTJIYBJEHHBIN YPOBEHD)

10 KIIACC

Paznen 1. Hayunblii MeTO MO3HAHNSI MPUPO/BI.

®duszuka — pyHIaMeHTaIbHas Hayka o pupojie. HayuHblii MeToa no3HaHUs U
METO/bI UCCIICIOBAHUS (DU3NYECKUX SIBJICHUU.

DKCHEpUMEHT U TEOpHUs B TpoIllecce TMO3HaHWs mpuponsl. HabmrogeHue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH (AHAJIOrOBbIE U LU(PPOBHIC
U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocTn  w3MepeHmit  pu3myeckux  BenwuuH  (aOCOMIOTHAS U
OTHOCHUTEJIbHA).

MopaenupoBaHue PpU3NUECKUX SBICHUN M MPOIECCOB (MaTepHalibHas TOYKa,
a0COIOTHO TBEPIOE TEIIO, UACATbHAS KUAKOCTh, UICATHHBIN Ta3, TOUCUHBIN 3aPsi).
I'unores3a. @usnuecknii 3aK0H, TPAHULIBI €T0 TPUMEHUMOCTH. PU3NYECKast TEOPHUs.

Pons u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKOMN NEATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepeHnne cuibl TOKa U HAPSIKEHUS B LEMU TOCTOSIHHOTO TOKA IMPU TOMOIIIH
AQHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HaKoMCTBO ¢ nudpoBolt nadoparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bu3MUecKrX BETUYUH MPU MOMOIIHU KOMIBIOTEPHBIX JATUUKOB.

Pa3gen 2. MexaHnuka.

Tema 1. Kunemamuxa.

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexropus.

[lepemenienue, cCKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) U
YCKOPEHUE MaTepUajJbHONW TOYKH, MX IMPOEKIUMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHune nepeMenieHui 1 CI0KeHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTU, YCKOPEHHUS U MTyTH MaTEepUaIbHONW TOUYKH OT BPEMEHHU M UX
rpauku.

CBobOomHOe mMmajeHue. YCKOopeHue CcBOOOJIHOro mnajeHusd. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ] YIVIOM K TOPHU30HTY. 3aBHCUMOCTH KOOPJHUHAT, CKOPOCTHU M
YCKOPEHHUS MaTepUAIbHON TOYKH OT BpEMEHU U UX TpaduKH.
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KpuBonunennoe nBwxeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanus npeaesibHOrO NePEX0/ia U NU3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus: Npu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBHKECHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHMss ~ CBOOOJHOro  majeHusi  (PEKOMEHJI0BAaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenue nBUKEHHUS TeNa, OPOIIEHHOI0 TOPU30HTANIBHO. [I[poBepka rumnoresbl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTBIO Tea.

N3ydenne nBWKEHUSA Tella IO OKPYXHOCTHM C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia 0OpallleHns KOHUYECKOro MasiTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.
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[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
otHocuTenbHOCTH ["anmuies. HeunepuuanbHble cucTeMbl OTCYETa (OMpeesieHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna TspKecTd. 3aBUCUMOCTD YCKOPEHUS CBOOOTHOTO Ma/IEHHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil upoThl. JBrkeHrne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U CUIIA TPEHUS MOKOSI.
Koaddunment tpenust. Cuia conpoTUBIEHUS MTPU ABUKEHUU Tela B )KUJIKOCTH UITN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Hasnenune. I'mapocratnueckoe gasnenue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C TPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIINX B PE3YJIbTATE B3aUMOJICUCTBHUS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOIECH CUI IIPU JBHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS OpycKa Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.
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HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKHHE U
pe3uHOBOM 00pasIie, oT ux JaedopmManuu.

N3yuyeHue OBUMKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON depes
IErKuii OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
K02 (D PUITUEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CrnoxeHune cuil, MPUII0KEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTn Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3akonvt coxpanenusn 6 mexanuke.

NMnynec maTepuanbHON TOYKHM, CHCTEMBI MAaTEPUAIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. IIpencraBneHne o COXpaHEHHH
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunernueckass 3Hepruss MarepuaibHOW TOYKH. Teopema 00 HW3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.
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[lorennuanbHple W HENOTEHIMAJIbHbIE CWIbl. lloTeHHManbHas >SHEpPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B TPABUTALIMOHHOM II0JI€ OJHOPOJHOIO Imapa (BHyTpu W BHE Imapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn il WACAIBHOM KUAKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpy CBOOOTHOM MaJCHUMU.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3Mepenne KHNHETUYECKOW YHEPTUU TEJIA 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS 4YACTUIl BellecTBa. MOJEIN CTPOEHUs Ta30B, KUIAKOCTEN U
TBEPJBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX MoJieei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.
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TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenbs uaealbHOro ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPUU: YaCTHUIbI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcomoTHas
temrieparypa (mkaia temneparyp KensBuna). 3akon lanbToHa. M3ompoueccsl B
UJCAIbHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIIOTHOW TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW SHEPTUEN MOCTYNATENBHOIO TEMIOBOIO ABUKECHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YaCTHUI] BELIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETI000OMEHE MEXKy TOpsYei U XOJIOHOU BOJOM.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3yuyeHnne n30xXopHOTO Mporecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHELIHUX YCJIOBUM IJis
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYUH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauanmo TtepmoanHamMuku. CaMoOnpou3BOJIbHAS — penakcaius
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.
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Mogens uleanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHMUIA:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBus IPUMEHUMOCTH 3TOM MOJIENN: HU3KAsl KOHUEHTpAUWs YacTHUILl, BHICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. TemmoéMkocTh Tenma. VYAelbHass U MOJISpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r konuMyecTBa TEMJIOTH Mpu Temionepenaye. [lonstue o0
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOAUHAMUKHU. BHYyTpeHHss1 dHEeprus. KoanyecTBo TENIoThI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00siee XOJOAHOTO Tea K 6ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn KapHo.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHHUE OKPYXKAIOIICH Cpeibl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CNIbHBIA W KapOIOPAaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOIUINBA JIJIst
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIpoIiecca.
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KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3M DHEPTHM MEXMOJIEKYJISIPHOTO B3aUMOIECHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunexue. Y aenbHast TEIoTa
napooOpa3oBaHMUsl.

HacebllieHHblE W HEHaAchIIEHHbIE mapbl. KauecTBEHHas 3aBUCHMOCTD
MJIOTHOCTH U JIABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpucTtayyioB. IlnaBrmeHne W Kpucramuzanus. Y JIeldbHas TEIIOTa IUIABJICHUS.
CyO6numarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe paclimpeHue XKUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
paciipenyue. AHTapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrUn B Pa30BbIX MEPEX0JIAX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(DUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTHMYECKHUE TIPOLIECCHI:  KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojean HeHbIOTOHOBCKOM JKUIKOCTH.
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Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJIEHUS KPUCTAUINYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPECHUS HKUIKOCTEM.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3ydeHne CBOMCTB HACHILIEHHBIX MAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

UccnenoBanure 3aBucuMOCTH  Jedopmainuu  pe3suHoBoro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. dieKTpoaMHAMMKA.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HOHMAJIEKTPUKA U IOJYIPOBOJIHHKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apanoB. Toueunsie 3apsiabl. 3akoH Kymona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxkénnocts  anektpuueckoro nosid. IlpoOusiid  3apsn.  Jlunuwm
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCT JJIEKTPOCTATUYECKOTO IOJA. Pa3HOCT IMOTEHUHAIIOB U
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnman anexkTpocTaTHyecKoro nois. CBA3b HANPSKEHHOCTH IOJSA U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMI CyNepIIO3ULMN IIEKTPUUECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
O0eckoHeyHOU TIOCKOCTH. KapTuHbl JMHUI HampspDKEHHOCTH JSTHX TOJEH U
SKBUIOTEHLIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.
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[TapaiutenbHOE coeMHEHNE KOHIEHCATOPOB. [locienoBarenbHOe COeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX HIaPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHEprus EKTPUUYECKOTO MOJI 3apsXKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeol, npaKkmukym.

OrneHka Cujl B3aUMOJICUCTBUS 3apSKEHHBIX TEI.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsiKEHMUS ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [xoymns—Jlenma.
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MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

DJIC v BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 7151 TOJTHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBIKaHHE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCH: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETYUK DJICKTPUUECKOW SHEPTUU.

Hemoncmpavyuu.

N3mepeHne cuiibl TOKa U HaNPSHKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CUJIbBI TOKAa OT HAIpPSDKEHUS A PE3UCTOPA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

NccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJIC. KopoTkoe 3aMbIKaHHE TAIIBBAHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomuol, npaKmuxkym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBAaHMUS.

VYBenuuenue npejena u3MepeHust aMnepMmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTHUBIIEHUS] ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanre pa3HOCTH NOTEHIIMAIOB MEX Y ITOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccnenoBanye 3aBUCMMOCTH MOJIE3HONM MOLIHOCTH MUCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTbH COIPOTHUBIIEHHUS METAJIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX ITYYKOB.
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ITonynpoBOHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIJIEKTPOJUTHYECKAs AUCCOIMALIUS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOATENbHBIN
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue ycCTpoWCTBA MU MNPAKTUYECKOE IMPUMEHEHHE: ra30paspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOp, (HOTOIMOM, CBETOUO I, TAJIbBAaHUKA, PAPUHUPOBAHUE ME/IU, BhITUIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoli paspsa ¥ IPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE POBOAMMOCTY METAJIJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HabGmronenue anexrponusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBJIEHHS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AGCONIOTHBIE M OTHOCUTENBbHBIE MOTPEITHOCTH U3MEPEHUN (HPU3MUECKUX BEITUUHH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUW, HCCICAOBAHUW  3aBUCHMOCTEU
(¢u3nYecCKuX BENWYUH, MPOBEpPKA MNPEATIOKEHHBIX THUMOTe3 (BHIOOp M3 pabdor,
OMMUCAaHHBIX B  TEMAaTMYECKUX  pazlieJax «YUCHHYECKUU  HAKCIEPUMEHT,
nabopaTopHble padOThI, MPAKTHKYMY).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢pusuku yriay0néaHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YY4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHOZ0
no3nanuA: SIBICHUE, HAY4YHBIH (akT, rumote3a, (pusmueckas BeIWYMHA, 3aKOH,
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Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozcusa: vexanndeckoe ABM)KEHHUE B XKUBOM mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B TIPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHEe HAaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH M ra3oB, KUJIKUE KPUCTAIUIIBI, AIEKTPUUECKHE CBOMCTBA
METAJIOB,  JJEKTPOJIUTHYECKAas  AWCCOIMAIlNs, TallbBaHWKA, DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEIH, peméTdyaTbic KOHCTPYKIIMHU), WCITOJIB30BAaHUE 3aKOHOB COXPAHCHHS
MEXaHUKA B TEXHUKE (THPOCKOIN, BOJOMET W APYTHE), JABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTaMIIbI, TOTYITPOBOTHUKOBBIC TPUOOPHI, TaThBAHUKA.

11 KJIACC

Paznen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3auMopelicTBUEe TIOCTOAHHBIX MArHUTOB W MPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuWHAyKuuu. [IpuHUMN cynepno3unuu
MAarHUTHBIX MOJIEW. JINHUM MarHUTHOW UHIYKLIHH.

MarnutHoe 1ojie€ MPOBOJHUKA C TOKOM (TIPSMOI0 MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcrea.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBICHUE U MOAYJb. [BHKEHHE 3apsIAKEHHON YACTULIBI
B OJHOPOJHOM MarHuTHOM Tmose. PaGota cubl Jlopenna.

MarnauTHoe noJse B BeiecTBe. PeppoOMarHeTUKH, Mapa- U TMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHMMCHCHHUC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kaprna  nuHMM  WMHOYKUMM  MAarHUTHOTO  MOJS  MOJIOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaptrnHa nvHMI MarHUTHOM MHAYKIMU TOJISI JNIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccienoBanne MarHUTHOTO OISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBrieHME BJIEKTPOMArHUTHOM WHAYKIWU. [lOoTOK BeKTOpa MarHUTHOU
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJIe.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B LENW MOCTOSHHOTO TOKAa.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
1€Yb, COJICHOU/I, 3alUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUH B MATHUTHOM MOJIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.
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[IpaBuno Jlenua.

[Tamenne MarauTa B allOMHHUEBOU (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIMU BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OINHUCAHHE.
DHepreTuueckoe OnmucaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTYaMU KoJie0aHUM €€ CKOPOCTH U YCKOPEHHS.

Ilepuon u uactora koneOanuid. Ilepuon ManabiX CBOOOIHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
PezonancHas kpuBas. BinusHue 3aTyxaHWss Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHus MPEACTABICHHUIN 00 MIeaTbHON MOIETU IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.
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W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHUs IHEPTUHU B UICATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TPOU3BOJACTBE IIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUHU 3JIEKTpOIIepe1ay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Monenb 3JIeKTPOMarHuTHOTO FeHepaTopa.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.
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Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTYUIKY U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMACHUMHbBLE 60JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. [leproj, CKOpPOCTh pacHpoCTpaHEHHs W JJMHA BOJIHBI.
CBolicTBa MEXaHMUYECKHUX BOJH: OTpa)K€HHE, MpEIOMIIEHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

ObpazoBanue 1 pacCIpOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

Koneobmnromeecs Te10 Kak HCTOYHUK 3BYyKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsspu3anys, nudpakius, nHTepdepeHns.

Oo6napyxeHue nHHPAKPACHOTO U YIbTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.
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N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeEHOE pacHpOCTpaHEHHUE CBETA B OOHOPOAHOM cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTEINbHBIN NTOKa3aTeab npenoMiieHus. [IocTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JJIUH BOJIH MPU NIEPEX0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaykeHue. [IpenenbHblid yroa MOJHOIO0 BHYTPEHHETO
OTpaKEHHUS.

Cobuparomire 1 pacceuBaroiue JUH3bl. ToHKas TnH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO MOKa3aTens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xox nyda, MPOLIEANIETrO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolnX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaromas cnocoOHOCTs. ['1a3 Kak ontuuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHUKOB. [Ipumepbl Kiacchueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHn4yeckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: OYKH, JyIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenomieHus CBETa.

Hab6mronenune noaHoro BHyTpEeHHEro oTpakeHusi. MoJienb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue rmokazaress NpeaoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHMSI OT BewlecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxkeHus B CHCTEME U3 MIIOCKOIO 3epKaia U JTUH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3ydenne noyisspusannm CBETa, OTPAXKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nuaTepPEpeHIINN JJA3€PHOTO N3JIYUYECHHS Ha IBYX LIEIAX.

Habnronenue nucnepcun.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenne 1imHbl CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cIelIUAJIbHOI TEOPHMH OTHOCUTEJILHOCTH.

I'paHuIBEl TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH. [oCcTymaTsl cienuanbsHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrue U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbI. DHEPTHUs
ITOKOSI.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEISITUBUCTCKUX 4YacTUL (MO
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenienns Buna. I'nnoresa [1nanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiTel A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakawollyro moBepxHocTh). Ombitel I1. H.
JleOenena.

BousinoBsle cBoricTBa yactul. BoisHsl ne bponnsd. [{nuHa BoaHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nsmepenuii B Mukpomupe. COOTHOILIEHUSI HEOIpeAeTEHHOCTEN
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dekTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue potopesucropa.

N3mepenune nmocrosiaaoi [Imanka Ha ocHOBe nccieaoBanus Gorosddekra.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3ny4yenue u nornomierre GOTOHOB MPU MEPEXOAE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaja. DJIEKTPOHHBIH M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jle@ekt macchl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapl perucTpauy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTHHBI MUPA.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.
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Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
acTpoHOMuH. [IpUMEHMMOCTh 3aKOHOB (DM3MKH JUIsI OOBSCHEHUS MPUPOJbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IMOCIIENOBATEIBHOCTH. BHYTpeHHEE cTpoeHue
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66sa. Pazboeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

Habnronenus 3BE3nHOro HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.
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O0o001ieHne U cucTeMaTu3alus CoAepXKaHus pa3lesioB Kypca «MexaHuKay,
«MonekynsipHas GpU3HKa U TEPMOTUHAMUKAY, « DIEKTPOAUHAMUKAY, «Konebanus u
BOJIHB», «OCHOBBI CHELUAIBHOM TEOPHUH OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Pons ¢usuku wu acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, 3HAUEHUE OIMHUCATEIbHOW,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
busnueckoi Teopuu, poiib GU3HUECKONM TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca dpuszuku yriayonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MAaTeMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOpUs, HaONIOJEHUE, 3SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO. BEKTOpPBI M MX MPOEKIHMH Ha OCH KOOPJIWHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX GyHKUUN. [lpu3Haku 1omoOMs TPEyroJbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JIBUKEHUST B JKMBOW MPUPOJE, SKOJOTMYECKHE PHUCKU TPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIULMHE, OINTUYECKHE SBJIECHUS B >KHUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJ, MEXaHNU3Mbl 00pa30BAHMS KPUCTAIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3QJI€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIeKTpoBUTaTENb SIKOOM, reHepaTop NMEPEMEHHOTO TOKa, MHAYKIMOHHAs IedYb,
JMHUM 3JIEKTPONEpead, IEKTPOABUraTeNb, pajap, paIuonpUEMHUK, TEIEBU30pP,
anTeHHa, TteiepoHn, CBY-meub, yapTpa3ByKoBass JHArHOCTHUKAa B TEXHUKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COHEYHasi OaTapesi, CHyTHUKOBBIE
NPUEMHHUKH, SAEPHAS SHEPreTUKA U DKOJIOTMYECKUE ACIIEKThI €€ Pa3BUTHS.
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IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI

N3yuyenue pu3mku Ha ypOBHE CpeJIHEr0 00IIero 00pa3oBaHus HAIIPABJICHO Ha
JOCTIKEHHUE OOYYaroNIMMHUCS JUYHOCTHBIX, METAlpEeAMETHBIX M TMPEIMETHBIX
PE3yNIbTaTOB OCBOEHHUS YU€OHOTO MIPEeMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS yueOHOTO npeaMera « PU3uKay JOJKHbI
OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICATEIBHOCTH B MPOILIECCE PEaTr3allui OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOMN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:
rPaKAAHCKOr0 BOCIIUTAHUSA:

e chOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMHU 00YYAIOIIETroCs KaKk aKTUBHOTO

¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

e MPUHATUE TPATUIUOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO AEATEIIBHOCTh B HHTEPECAX IPAKIAHCKOTO
oOIecTBa, yd4acTBOBaTh B CaMOYIPaBICHWU B  00Opa30BaTEIHHOU
OpraHu3alny;

e YMEHHE B3aMMOJEHUCTBOBATH C COUMATbHBIMU HHCTUTYTAMHU B COOTBETCTBUH
¢ uX QyHKIHUSIMU U HA3HAYCHUEM;

e TOTOBHOCTbH K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3MKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHUS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B ACSATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B MOCTPOEHUE YCTOMUHUBOIO OyayIIETO.

ICTETHYECKOr0 BOCIIMTAHUS:

e JCTETHMYECKOE OTHOUIEHHWE K MHUpPY, BKJIKOYasg OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIET0 (PU3NYECKON HayKeE.
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e HHTEPEC K Pa3IMYHBIM cepam mpodecCHOHATBHON NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynymieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE >KHM3HEHHBIE
TUTaHbL;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHHUIO B 00J1aCTH
(bU3HMKY HA TIPOTSKEHUN BCEH KU3ZHM.

IKOJIOTHY€ECKOr0 BOCTIUTAHUS:

e Cc(hOPMUPOBAHHOCTH JKOJOTUYECKOW KYJIbTYpbI, OCO3HAHHE TJI00aIHLHOTO
XapakTepa SKOJOTUYECKUX TTPoOIIieM;

e IJIJAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUI B OKpYXKaloIIeW cpele Ha
OCHOBE 3HaHUS 1eJIel YCTOMUYMBOrO pa3BUTHS YEIOBEUECTBA;

e pACHIMPCHHME OTBITA JICITCIBHOCTH SKOJOTWYECKON HANpaBIICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 110 (PU3MKE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e c(hopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS (PU3UYECCKON HAYKH;

e OCO3HAHHME IICHHOCTH HAyYHOH JEeSATEIBHOCTH, TOTOBHOCTh B IIPOIIECCE
U3Y4YCHHS (U3MKHA OCYIIECTBIATh IPOCKTHYIO W HCCIIEI0BATEIbCKYIO
NESATENHHOCTh MHIMBUIYAJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATDI

B pesynwpraTte uzyuenus Gpusuku Ha ypoBHE CpETHETO 001Iero oOpa3oBaHus y
oOyuaromerocss  Oyayr  choOpMUpOBaHbI  CjeAylOlIHe  MeTanpeaMeTHbIe
pe3yJbTaThl:  TIO3HABATEIbHBIE  YHUBEpPCAJIbHBIE  ydeOHBIE  JCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4eOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS IEATEILHOCTD.

VY obyuaromerocst 6yayT chOpMUPOBAHBI CICAYIOMNE 0a30BbIe JOTHYeCKHe
AelicTBHS KAK YACTh MO3HABATEIbHBIX YHHBEPCAJIbHBIX YU€OHBIX TeCTBHIi:

e CaMOCTOSITCILHO  (OpMYJIMpOBaTh MW  aKTyalIM3UPOBATh  MPOOIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;
e OMPENCIATh IENH ICATCIHHOCTH, 33JaBaTh IapaMeTPbl M KPUTEPHH HX
JOCTUKEHUS;

e BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpHUBaEMbIX
(bu3MUECKUX SBICHUSX;

e pa3pabaThIBaTh TUIAH PEHICHHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIIXCS
MaTepUATBHBIX U HEMATepUATbHBIX PECYPCOB;

e BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE

g€3¥HBTaTOB CIIsIM, OLICHUBATh PUCKU IMOCICACTBUU ACATCIbHOCTHU,
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e KOOPJAMHHPOBATH W BBHINOJHATH pabOTy B YCIOBUAX PEATbHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

e Ppa3BHUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIEM.

Y oOyuaromerocss  Oynyr  chopmupoBaHBI  cleayomue — 0a3oBble
HCCJeA0BaTebCKNe TeiiCTBUS KAK YacTh MO3HABATEIbHBIX YHHBEPCAJIbHBIX
yueOHBbIX J1eHCTBHIA:

e BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHITHUSIMH U METOJAMHU

bu3nvIecKor HayKH,

e BIQACTh  HABBIKAMU  y4e€OHO-HCCIIEIOBATEIILCKOM W IIPOEKTHOMH
NEATeTLHOCTH B 00JIacT (PU3HMKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOMCKY METOJIOB peIIeHHUs 3aJad  (PU3HIECKOTO
COJIEpKaHMsl, TPUMEHECHHIO PA3JIMUYHBIX METOJ/IOB IMO3HAHUS;

e BIQACTh BHUJAMU JEATCIBHOCTH [0 TOJYYCHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIpETAIlU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyaIlUsX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
buzuky;

e BBISBIATh MPUYUHHO-CJICJACTBEHHBIC CBS3U M aKTyallU3UPOBaTh 3ajiauy,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAuTh apryMeHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJACHUH, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelieHus;

e QHAJIM3HUPOBATH TOJIYYEHHBIE B XOJI€ pEUICHUS 3aJa4d Pe3yIbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCITOBUSX;

e cCTaBUTh U (OpMyIUpPOBaTh COOCTBEHHbIE 33Jaud B 0Opa30BATEIBLHOMN
NESATETbHOCTU, B TOM YUCIIE TIPU U3YUYECHUU (PUBUKH;

e J1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIbIT;

e YMEThb NEPEHOCUTh 3HAHUSA MO (PHU3MKE B NPAKTUUECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

e YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTElH;

e BBIIBUTATh HOBBIC UJIEH, MPEIAraTh OPUTHHAIBHBIE TIOIXO/IBI M PEIICHUS;

e CTaBWTH MPOOJIEMBI U 33291, TOMYCKAIONTUE aThTEPHATUBHBIC PEIICHMUS.

VY oOyuatomerocsi OyayT chOpMHPOBAHEI CICIYIONINE YyMeHHsI PadoTaTh ¢
HHpopManMeil Kak 4YacThb MO3HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
JelCTBUM:

e BIIAJIETh HABBIKAMU MOTyUYCHUS HHOOPMAITUU (PU3UUECKOTO COIEPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISITh TOUCK,
aHajJu3, CHCTEMATH3allMI0 M HMHTEPHPETAUI0 HH(POpMAIMU pPa3IHIHBIX
BUJIOB 1 ()OPM TIPE/ICTABIICHNUS,

e OIIEHUBATDH JJOCTOBEPHOCTH MH(POPMAIIHH;
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e HCIMOJb30BAaTh CpEICTBA HMHGOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 33Jlad C COOJIOJICHUEM TPEOOBAHUN SPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THIMEHBI, pecypcocOepeKeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3UYECKOTO CoONEpKaHUs B Pa3IUYHBIX (opMarax C
yu4€TOM Ha3HaYeHUs HMHGPOpMAllUM U IIeJIEBOM ayJuTOpUM, BbIOHMpas
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaJTU3AIIUH.

VY oOyuaromnerocss OyayT chOpMHpPOBAHBI CIEAYIONIME YMEHHsI OOIIeHus,
COBMECTHOM /JeSITeJIbHOCTH KAK YaCTh KOMMYHHUKATHBHBIX YHUBEPCAJIbHBIX
yueOHBbIX J1eHCTBHIA:

e OCYHIIECTBISATH OOIICHWE Ha YpokKax (QU3UKK ¥W BO BHEYPOUHOU

JESITeNbHOCTH;

e pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMi H CMSr4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

e TIOHMMATH U MCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHTHOW M MHINBUIYaTbHOU
paboThI;

e BBIOMpaATh TEMATHKy U METOJbI COBMECTHBIX JICHCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

e TMpPHUHMMATH M COBMECTHOM JEATEIbHOCTH, OPraHW30BHIBATh U
KOODIAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTABIIATH IUIaH
NEUCTBUH, pacipeiesTh PoJid ¢ YYETOM MHEHUH YyYaCTHUKOB, OOCYK/1aTh
pe3yabTaThl COBMECTHOM paboTHI;

e OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKJOTO YYaCTHHKA KOMAaHIbI B
OOIIMii pe3yNabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e TIpenjaraTb HOBBIE€ NPOEKTHI, OLIEHWBATH HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAIBLHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

e OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMUYECKOE IMOBEACHHWE B Pa3IMYHbIX
CUTYaIUsIX, TPOSBIIATH TBOPUECTBO U BOOOpaKEHNE, OBITh MHUITHATHBHBIM.

Y  ofOyuatomerocs  OyayT  chOpMHpPOBAaHBI  CIEIYIONIUE  YMEHUS
CAMOOPTaHU3AIMM KAK YAaCTH PEeryjasTHBHBIX YHUBEPCAJbHBIX Y4eOHbIX
JelCTBUM:

e CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENbHYIO JIEATEIBHOCTh B 00IaCcTH

(GU3MKU ¥ aCTPOHOMUU, BBISBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4M;
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e CaMOCTOSITEIBHO COCTAaBJIAThH IJIAH PEIICHUS PACUETHBIX U Ka4€CTBEHHBIX
3a/iay, MJIaH BBIMOJHEHUS MPAKTUYECKON padOThl C YYETOM HMMEIOIINXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTCHUI;

e JIaBaTh OIEHKY HOBBIM CUTYaIUsIM;

e pacCHIUPSTh paMKH Y4EOHOTO MPEAMETAa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

e JleNaTh OCO3HAHHBIN BBHIOOpP, apPryMEHTUPOBATH €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

e OIICHUBATH NMPUOOPETEHHBIN OIBIT;

e CMocoOCcTBOBAaTh (HOPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIULIMUA B 0OJIACTH
(Gu3MKHU, MOCTOSTHHO MOBBIIATH CBOW 00pa30BATENbHBIM M KYJIbTYPHBIN
YPOBEHb.

Y oOyuaromerocs  OyayT  chOpMHUPOBaHBI  CIEAYIOIIME  YMEHHS
CAMOKOHTPOJIsI, SMOIMOHAJIBHOT0 HHTEJIEKTA KaK YacTH PeryJsiTHBHBIX
YHHUBEPCAJIbHBIX Y4eOHBIX J1e/iCTBUIA:

e JIaBaTh OIICHKY HOBBIM CHTYAIlUSIM, BHOCUTh KOPPEKTUBHI B ICITCIHHOCTD,

OIICHMBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

e BIIAJICTh HaBbIKAMHU TIO3HABATEIBLHON pe(IeKCMM Kak OCO3HAHUS
COBEPIIAEMbIX JEHCTBUN M MBICITUTEIIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB U
OCHOBAHMUI;

e HCIIOJBH30BaTh MPUEMBI pe(ICKCHH IJIs OLICHKU CUTYyaIuH, BEIOOpa BEPHOTO
pEIICHMUS;

e YMETh OIICHWBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHUIO;

e TMPUHMMATh MOTHBBI M apTyMEHTHl APYTHX MPH aHAIHM3E pPE3yJbTaTOB
TeSTEIIBHOCTH;

e TPUHUMATH Cce0s1, TOHNMAs CBOM HEIOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHBBI M apTyMEHTHl APYTHX MPHU aHAIHW3E pPE3yJbTaTOB
TeSITEIIPHOCTH;

e TMPHU3HABATH CBOE MPABO U MIPABO IPYTUX HA ONTHOKH.

Y  oOyuaromerocss  OyayT  chOpMHpPOBAaHBI  CIEIYIONINE  YMEHUS
IMOIMOHAJLHOTO HHTE/UIEKTA KAK YacTH PeryJsiTUBHBIX YHHBEPCAJIbHBIX
y4eOHBIX J1eHCTBUIA:

e CaMOCO3HaHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE
HYMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AYMOIIMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B ce0e;

e CaMOPETYJIHMPOBAHUA, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIIOCOOHOCTH aTanTHUPOBATHCS K
OMOIIMOHAILHBIM HU3MEHEHUSIM M TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




e BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHHIO LIEIU
U yCHEXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JAEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>XHOCTEH;

e OMIATHH, BKJIIOYAIOMIEH CIHOCOOHOCTh IIOHMMATh SMOIMOHAIBLHOE
COCTOSIHUE JpPYTUX, YYUTBIBaTh €r0 IIPH OCYIIECTBICHUU OOIICHMUS,
CITOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHHUIO;

e CONMATBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTPauWBaTh
OTHOILIGHHUS C JPYTUMH JIIOJIbMH, 3a00THThCS, TPOSIBISATH HHTEPEC U
paspemniatb KOHQIUKTHI.

INPEJMETHBIE PE3YJ/IbTATBI

10 KIIACC

MOHMMATh  pPOJb  (PU3UKK B  DKOHOMUYECKOH,  TEXHOJOTHUYECKOMH,
HKOJIOTUYECKOH, COLIMANBHOM 1 3TUYECKOM cepax AesaTeIbHOCTH YeI0BeKa, POib U
MeCTO (DM3UKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA, 3HAYCHHUE OMHCATEIHHOM,
CUCTEMATU3UPYIOIICH, OOBSACHUTEIHHOH ¥  MPOTHOCTHYECKOW  (DyHKIIHIA
(bu3nuecKol TEOPUN — MEXaHUKH, MOJICKYJIIPHON (DPU3UKHU ¥ TEPMOIUHAMUKH, POJTH
¢dusnueckoir Teopuu B (POPMUPOBAHUM TMPEACTABICHUN O (DU3UYECKON KapTHUHE
MUpa;

pasznuyaTh yCIOBUS MPUMEHUMOCTUA MOJielell (GU3NYECKUX Tel U MPOIECCOB
(sIBNEHMWIT): WHEpIUambHAs CUCTeMa OTCYE€Ta, aOCOMIOTHO TBEPIOE TEo,
MaTepualibHas TOYKa, pPaBHOYCKOPEHHOE [IBIDKEHHE, CBOOOJHOE TajcHHE,
a0COJIFOTHO ympyTas aedopMaiius, aOCOIIOTHO YIPYroe M aOCOIIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJICNIA Ta3a, MKUIAKOCTH U TBEPAOTO (KPUCTAIUIMYECKOTO) Tea,
UJealbHbIN Ta3, TOUEUHbIN 3apsijl, OJJHOPOIHOE IEKTPUUECKOE MOJIE;

paznuyaTh yCIOBUSA (TpaHUIBl, O0JacTH) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI xapakTep (yHIAaMEHTaJbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBIICHATH MEXaHUYECKUE MTPOIIECCHI U SIBIICHUS, UCTIONIb3YsI
OCHOBHBIE TIOJIOKEHUS U 3aKOHbI MEXAaHHMKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, POPMYITBI KHHEMATUKU PABHOYCKOPEHHOTO IBHXKEHH S, TPeoOpa3oBaHus
lanunes [ CKOpOCTM W MEPEMEIIEHHUs, 3aKOHbl HBIOTOHA, NPUHUUII
OTHOCHUTENBHOCTH ['anuies;, 3akOH BCEMHUPHOTO TITOTEHHS, 3aKOHBI COXPAaHEHUS
UMITyJIbCAa W MEXaHUYECKOM DHEPruM, CBs3b pPabOThl CHJIBI C HU3MEHEHUEM
MEXaHUYECKOW JHEpruu, YCIOBHUS pPAaBHOBECHs TBEPIOTO Teja), NpPHU HTOM
UCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh YCJIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: TMpeoOpa3zoBanuii [amuies, BTOporo u
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TPEThEro 3akOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS HUMIYJIbCAa U MEXaHHYECKOU
SHEPIruM, 3aK0OHa BCEMUPHOTO TSATOTEHHUS;

aHAIM3UPOBAaTh M OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBICHHS, HCIOIb3YS
ocHoBHble nonoxkeHust MKT u 3akoHBI MONIEKYISIpHON (DUBUKU U TEPMOTUHAMUKH
(CBsI3b TaBJICHUS UJCATIBHOTO ra3a co CpeHel KMHETUUECKON SHEPTrUuei TEeIIOBOro
JNBKEHUS U KOHLIEHTPALlMEN €ro MOJEKYJ, CBS3b TEMIIEpATypbl BELIECTBA CO
CpeaHEN KWHETUYECKON »SHEpruer TEIUIOBOrO [BHJKEHHUS €ro YacTHIl, CBS3b
JABJICHUSI WJEAJBbHOIO Ta3a C KOHIEHTpAalMed MOJIEKYJ U €ro TeMIEpaTypoH,
ypaBHeHHEe MeHneneeBa—KnaneipoHa, MepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHUsI DHEPruu B TEIUIOBBIX Mpolieccax), MNP HTOM HCIOJIb30BaTh
MaTE€MAaTH4YECKOE BBIPAKEHHUE 3aKOHOB, YKAa3blBaTh YCJIOBUS IPUMEHHUMOCTH
ypaBHeHus: Menneneesa—Knaneiipona;

aHAJIM3UPOBATh U OOBICHATH DJEKTPUUECKUE SBJICHUS, UCIIOIb3YsI OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI DJIEKTPOJAMHAMHMKHU (3aKOH COXPAHEHMS 3JIEKTPUUECKOTrO
3apsifa, 3akoH KynoHa, MOTEHIUATBHOCTh AJIEKTPOCTATHYECKOTO MOJIs, MPUHIIUI
CYyNEepHO3UIIUA  IJIEKTPUYECKUX  TOJ€H, TMpU HTOM  YyKa3blBasg  yCJIOBHS
npuMEeHUMOCTH 3akoHa KyloHa, a Takke NMpPakTUUYEeCKHW Ba)KHbIE COOTHOIICHMUS:
3akoHbI OMa JJis y4JacTKa IENU W ISl 3aMKHYTOM AJIEKTPUYECKOM IIENH, 3aKOH
Jlxoyns—Jlenua, npaBuia Kupxroda, 3akonsl @apajest 11 2JIEKTPOJIN3a);

OMUCHIBaTh (UBUYECKUE TPOLECChl W SIBJCHUS, HCIOIb3YysSd BEIUYUHBI:
nepeMeIIeHne, CKOPOCTb, YCKOPEHUE, UMIYJIbC TeJla U CUCTEMbI T€Jl, CUJIa, MOMEHT
CUJIBI, JJaBJICHUE, TOTCHIIMAIbHAS YHEPT U, KHHETUYECKasi DHEPrUsl, MeXaHU4ecKast
SHEprusi, paboTra CWibl, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSHKECTH, CUJia
YOPYTOCTH, CHJIa TPEHMS, MOLIHOCTb, DHEPTUs B3aUMOJECHCTBUS Tena ¢ 3eMIEN
BOIM3U €€ MOBEPXHOCTH, PHEPrus ympyroil negopmariuu nNpy>KUHbI, KOJTUYECTBO
TEIJIOThI, a0COJIIOTHASL TEMIIepaTypa Tena, paboTa B TEpPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrus UACATHLHOTO OJTHOATOMHOTO I'a3a, padoTa UeaabHOIro ra3a, OTHOCUTENIbHAs
BIIAXXHOCTh BO3Ayxa, KIIJ[ maeanbHOro TEMIOBOrO ABUTATENS; JJIEKTPUUECKOE
noJie, HANPSHKEHHOCTh JJIEKTPUYECKOTO MOJs, HANPSAKEHHOCTh MOJISI TOYEYHOTO
3apsiia WM 3apsHKEHHOrO Iapa B BaKyyMe€ M B JUAJIEKTPUKE, MMOTEHIHAI
AJEKTPOCTATUYECKOr0 TOJII, Pa3HOCTh MOTEHUMAJIOB, 3JEKTPOABMKYIIAS CHUIIA,
CUJla TOKa, HaNpsSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIGHCATOpa, COMNPOTUBICHUE Yy4yacTKa LENU C IMOCJIEeJA0BaTeNbHbBIM U
napauielibHbIM COCIMHEHUEM PE3UCTOPOB, SHEPrUs dSIECKTPUUYECKOTO MOJs
KOH/JIEHCATOPa;

OOBSCHATh OCOOCHHOCTH TPOTEKaHUS (U3MUYECKUX SBICHHUM: MEXaHUYECKOE
JNBUKEHHE, TEIUIOBOE JBUXKEHHME 4YaCTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOe nBWXKeHHe, auddy3us, ucrmapeHue, KUICHUE W KOHJCHCAIWs,
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IUTABJICHUE W KPUCTAJIM3ALIMsI, HAIPABICHHOCTh TEIUIONEPENAUH, SIEKTPU3ALINS
TeJ1, 3KBUIIOTEHIIMAIBbHOCTD IIOBEPXHOCTH 3aPsKEHHOTO ITPOBOAHUKA,

IPOBOJIUTh MCCIEAOBAHUE 3aBUCUMOCTHU OJHON (PU3NUECKOW BEJIUYUHBI OT
APYrol C HCIIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUN, IIPU 3TOM KOHCTPYHMPOBATH
YCTAHOBKY, (PUKCUPOBATh pPE3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BUJE IPapUKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHUH,
JenaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCIIEI0BAHUS,

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU YTOM BIOUPATh
ONTUMAJIbHBIA METOJ] U3MEpPEHHUs, OLIEHUBATh AOCOJIOTHBIE U OTHOCHUTEIIbHbBIE
NOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH OINBITHI IO MNPOBEPKE MNPENJIOKEHHOM THUIOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT, CcOOUpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY, aHaJU3UpPOBATh
MOJIYYEHHBIE PE3YNBTATHI U JI€JIATh BBIBOJ O CTATyCE MPEIOKEHHON TUIIOTE3BI;

coOroaTh MpaBuiia 0e30MacHOro TpyJa MpHU MPOBEACHUM HMCCIEIOBAaHUN B
paMKax y4eOHOro HKCIIEpUMEHTA, MPAKTHKyMa U y4yeOHO-HCCIIeOBATEIbCKON U
IIPOCKTHOM JIESTENBHOCTH C HCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U
1ab0paToOpHOro 00OPYAOBAHMS;

pemaTh pacuéTHbIE 3341 C SIBHO 3aJJaHHOM U HESIBHO 33JIaHHOU (hH3UYECKON
MOJIETIbI0: Ha OCHOBAHMM aHaJIU3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (hHU3MUECKOM
MOJIETIM, OTBEYaKIled TpeOOBaHUAM 3aJayd, NPUMEHSTb (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyNaThl (U3UYECKUX TEOpUM TPU HCIOJIb30BAHUU
MAaTEMATHYECKUX METOJOB PEUIEHUs 3aJad, MPOBOAUTH PACUETHI HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METOBI
pEeLIEHNs C YY4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pelarb Ka4YeCTBEHHbIE 3a7auu, TpeOyIole MPUMEHEHNS 3HaHUN U3 Pa3HbIX
paszenoB Kypca (U3MKH, a TAaK)K€ WMHTErpallMd 3HAHUW W3 JPYruX MPEeIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA: BBICTPAUBATh JJOTUYECKYIO LIETIOYKY PACCYKIACHUN C
OTIOPO¥ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS,

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUTsI OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
padOThl U3MEPUTENIBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOMUCTB U TEXHOJOTMYECKHX
IIPOLIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUMCKHUX U 3apyOekKHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

aHaAJIM3UPOBaTh U OLIEHWBATH MOCJEICTBUS OBITOBOM M MPOU3BOJCTBEHHOU
JESITeIbHOCTH YeJIOBEKa, CBSI3aHHOM C (M3MUYECKHMHU IpOLIeCCaMH, C MO3ULUIN
JKOJIOTUYECKON 0€e30IacHOCTH, IIPECTABICHUN 0 pauMoOHAIBHOM
IIPUPOJIOIIONIB30BAHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAHUM JOCTH)KECHUN HAYKU U
TEXHOJIOTUH JUIS JAIbHEHIIIEr0 pa3BUTHS YEIOBEYECKOro OOIIeCTRa;
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MPUMEHSTh Pa3IMYHbIE CMOCOOBI paboThl ¢ uWHboOpMammeil (Gpu3nIecKoro
coJiepKaHUsl C HMCTOJIB30BAHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH,
P ATOM HCTIOJIb30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIE TEXHOJIOTHH IS TTIOUCKA,
nepepadoTKu U TPEAbABICHUS Y4eOHON M HaydHO-TIOMYJSpHON HH)OpMaIuy,
CTPYKTYPUPOBAHUS W WHTEpPIpETAui WHGOPMAIINH, TOJTYYCHHOW U3 Pa3IudYHBIX
UCTOYHUKOB, KpUTUYECKU aHATM3UPOBATH MOJTy4aeMy0 HH(POPMAIIKIO U OLIEHUBATh
e€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a
UCTOYHUKA UH(POPMAIIUK;

NPOSBIIATH OPraHU3aAlMOHHBIE U MMO3HABATENIbHBIE YMEHUSI CAMOCTOSI TEILHOTO
NpUOOPETEHHs] HOBBIX 3HAHMM B MPOIECCE BBIMOJIHEHUSI MPOEKTHBIX U Y4eOHO-
UCCIIeI0BaTEIbCKUX PaboT;

paboTath B TpyMIe C WCIOTHCHUEM pa3IUYHBIX COIMANBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAMOHATBHO PpACHpPEENITh ACATEeIHLHOCTh B
HECTaHAAPTHBIX CUTYalUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB
TPYMIBI B pEIICHHE pacCMaTpUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTHBAIMIO K Oyaylied MnpopeccuoHaNbHOU NEATETbHOCTH IO
CIEHHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIISL.

11 KJIACC

MMOHUMATh POJIb (PU3HKHA B YKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMATbHON 1
ATUYECKON cepax AesITENHbHOCTU YEIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOU
HAay4YHOM KAapTHHE MUpa, POJIb AaCTPOHOMHMHM B MPAKTUYECKOU JEATEIBbHOCTU
YeJOBEKa M JAJIbHEWIIEM  HAyYHO-TEXHUYECKOM  pPa3BUTUH, 3HAYCHHUE
OMHCATENIbHON, CHUCTEMATHU3UPYIOIIEH, OOBSCHUTEIBHONM ¢ MPOTHOCTUYECKOMN
byHKIUN  PU3NYECKOW TEOpUU — DIEKTPOAMHAMHUKHU, CHEIUAIbHOU TEOopUHr
OTHOCUTEIHHOCTH, KBAHTOBOU (PU3UKH, poJib (pr3ndeckoil Teopuu B HOpMUPOBAHUH
IpeICTaBIeHU 0 (PU3NYECKON KapTUHE MUPA, MECTO (DU3NYECKON KapTHUHBI MUpPa B
o0IIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUMN O TPUPOJIE;

pasznuyaTh yCJIOBUS MPUMEHMMOCTUA MOJielell (PU3NYEeCKUX Tel U MPOILIECCOB
(sIBJEHMIT): OJHOPOJIHOE JJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE MOJs,
rapMOHUYECKHUE KOJieOaHUsI, MaTEMaTUUYECKUN MasiTHUK, UAEaJbHBIN MPYKUHHBINA
MasiTHUK, TapMOHHUYECKHE BOJIHBI, HJI€aJbHbIA KOJeOaTeIbHbII KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO /Ipa U KBAHTOBOW MOJIEIN CBETA;

paznuuath ycJoBHS (TpaHUIBI, O0JacTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHMMAaTh BceoOImUi xapakTep (yHIAMEHTaJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH DJEKTPOMAarHUTHBIC MPOIECCHl U SIBJICHHS,
WCIIOJIb3Ysl OCHOBHBIC TOJOKEHUSI U 3aKOHBI JJICKTPOAUHAMUKH U CIEIMAJIbHOU
TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXpPAaHEHHUS SJCKTPUUECKOTO 3apsijia, Cuiia

nokyMeHAMEIS DA el ONERI8, 3aKOH DJIEKTPOMArHUTHOM MHIAYKUMH, NpaBwio JIeHna,
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cBi3b DJIC caMOMHIYKIIMM B D3JIEMEHTE SJICKTPUUECKOW IIENH CO CKOPOCTHIO
U3MEHEHUsI CHJIBl TOKa, MOCTYJNaThl CIEUAIbHOM TEOPUH OTHOCUTEIBHOCTHU
OWHIITENHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SIBJICHUS, HUCIOIb3YS
MOJIOKEHUSI KBaHTOBOM (u3uku (ypaBHeHue OiHIITeHHa a1 Qorodddexra,
NEPBBIM U BTOPOU MOCTyaThl bopa, MpUHIIMIT COOTHOIIEHUSI HEONPEAeIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpaHEHUs 3apsSI0BOTO U MAacCOBOTO YHUCEN W DHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJIMOAKTUBHOIO PacIiajia);

ONMKCHIBATh (U3UUECKHE TPOILECCHl U SIBJICHUS, HCIONb3YysS BEIUYUHBI:
HANPsHKEHHOCTD AJIEKTPUUECKOTO TOJISI, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIS,
Pa3HOCTh MOTEHILIUAJIOB, AJNEKTPOJABMKYIAS CUJIA, WHIYKIUS MArHUTHOTO MOJIS,
MarHuTHBIA TOTOK, CWJIa AMIiepa, HUHAYKTUBHOCTb, D3JICKTPOJBIDKYILAs CHJIa
CaMOUWH/TYKIIMH, SHEPTUSI MAarHUTHOTO TIOJISI IPOBOIHUKA C TOKOM, PEIIITUBUCTCKUIN
UMITYJIbC, TIOJHAs DHEPrus, SHEPIHs IMOKOS CBOOOJHOM YacTHIIbI, SHEPTUs U
UMITYJIBC (DOTOHA, MACCOBOE YUCIIO U 3apsi]l si/ipa, DHEPTUSI CBS3U S/Ipa;

OOBSCHSTH 0COOCHHOCTH MIPOTEKAHUS bu3nYecKux SIBJICHUM
AJIEKTPOMArHuTHAs WHAYKIMS, CAaMOUHAYKIIUs, PE30HAHC, UHTEpEpeHIIUsl BOJIH,
mudpakius, AUCIEPCHUs, TMOJHOEC BHYTpPEHHEE OTpakeHHue, (POTOIIEKTPUUECKUN
adpdexr (bororddexr), annda- u OGera-pacnanbl saep, raMMa-u3ITydeHHUE sep,
dbu3nYecKre NPUHITUIIBI CIEKTPAILHOTO aHaIN3a U paboThI Ja3epa;

ONPENEATh HAMIPABICHUE UHAYKIIMM MAarHUTHOTO TIOJIsI TPOBOJIHUKA C TOKOM,
cuiel Amnepa u cuisl JIopeHua;

CTPOUTh U300pakeHue, CO3/1aBaeMOe IMJIOCKUM 3€pKajioM, TOHKON JTUH30U, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJArarolie AacTPOHOMUYECKUE TMOHATHS, TEOPUU U
3aKOHBI ISl aHAJIn3a U OOBSICHEHUS] (PU3UYECKUX MPOILIECCOB, MPOUCXOIANIUX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTaTaKTUUYECKON Cpejie; NBUKEHUSI HEOECHBIX
T€J1, PBOJIIOIUM 3BE3 U BeeneHHoi;

MPOBOJUTH  KCCIICIOBAHUE  3aBUCUMOCTEH  (U3MYECKUX BEJIUYUH C
UCIIOJb30BAaHUEM TMPSMBIX H3MEPEHUH, MNpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpPOBATH PE3YJIBTATHI TOJYICHHON 3aBUCUMOCTH (PU3NUYECKUX BETTUYHH B BUJIC
rpaduKoB ¢ Y4ETOM aOCOIIOTHBIX TMOTPENTHOCTEH M3MEPECHHM, JIENaTh BHIBOBI 110
pe3yabTaTtaMm UCCIIEA0BaHus;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PHU3NYECKUX BEIMUMH, IPU DTOM BHIOUPAThH
ONTUMAJIbHBIA METOJ] W3MEPEHHUs, OILICHUBATh aOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPELIHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH ONBITHI O MPOBEPKE MNPEMJIOKEHHONM THUIOTE3bl: IUIAHHUPOBATH
IKCIIEPUMEHT, COOUpaTh OJKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YNIBTATHI U I€JIaTh BBIBOJ O CTATYCE MPEIIOAKEHHON TUIOTE3BI;
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OIUCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;

coOmo1aTh npaBuia 0€30MacHOro TpynAa MPU INPOBEACHUM UCCIEIOBAHUNA B
pamMKax ydeOHOIro 3KCIEpUMEHTa, NPAaKTHUKyMa M y4eOHO-HCCIIEeI0BATENbCKON U
IPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOHCTB U
1ab60paToOpHOTO 00OPYAOBAHMS;

pemaTh pacuéTHbIE 3a7a4H C SBHO 33JaHHOW U HESIBHO 3aJ]aHHON (pu3mueckoi
MOJICTIBIO: HAa OCHOBAaHWHW aHalHM3a YCJIOBHS BBIOMpATh (PU3MYECKHE MOJIEINH,
OTBEHaloIIMe  TpeOOBaHUSAM  3aJauyd, TNPUMEHATH  (OPMYNbI,  3aKOHHI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUECKUX TEOpUH TMPHU HCIOIB30BAaHUU
MaTeMaTHYeCKUX METOJOB PELICHHs 3a7ay, MPOBOIUTH PAacYEThl HA OCHOBAHUU
UMEIOIIUXCS JIaHHBIX, AHAJM3UPOBATH PE3yJAbTaThl U KOPPEKTUPOBATH METOJBI
pelIeHus ¢ Y4ETOM MOJTYyYEHHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIE 3a7a4uu, TPeOyome MPUMEHEHUsT 3HAHUN U3 Pa3HBIX
pas3zenoB Kypca (QU3MKH, a TakKe HHTETpalud 3HAHUN M3 JPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BEICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYXKICHHM C
OTIOpO¥ Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS,

MCTIOJIb30BaTh TEOPETUUCCKUE 3HAHMUS TSI OOBSCHEHUSI OCHOBHBIX MPUHITUTIOB
paboThl U3MEPHUTENHHBIX TPUOOPOB, TEXHHUECKUX YCTPONUCTB M TEXHOJOTHIECKIX
HPOIIECCOB,

MPUBOUTH TPUMEPHI BKJIa1a POCCHMCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXAIOUIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh W OLIEHWBATH TOCJEICTBUS OBITOBOM M MPOW3BOJCTBEHHOU
JESITENFHOCTH YEJNOBEKa, CBSI3aHHOW C (U3MUECKUMHU IMPOLIECCaMH, C TMO3UIUI
JKOJIOTUYECKON 0€30MacHOCTH, IIPECTABICHAN 0 palOHAIIBHOM
IPUPOJIOTIONH30BAHIH, @ TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHKCHHUM HAYKU U
TEXHOJIOTUI JUISl TadbHENIIEro Pa3BUTHS YEIOBEUECKOr0 00IIECTBA;

NPUMEHATh Pa3WYHbIE CIOCOOBI paboThl ¢ HH(pOpManuen QUINIECKOTo
COJIEp’KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH,
U 3TOM UCTIOIB30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHH AJIs IOUCKA,
nepepaboTKu U MPEIbsIBICHUS Y4YeOHON W HAyYHO-TOMYJISIpHON HH(pOpMaluy,
CTPYKTYpUPOBaHUS M HWHTEPIpETAli WH(POPMAIUH, MOJIYYCHHON U3 Pa3IMYHBIX
UCTOYHHUKOB, KpUTHUECKH aHAJIM3UPOBAThH MOJIy4aeMyt0 HH()OPMALIUIO U OLICHUBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIN3a
UCTOYHUKA HHPOPMAIIUH;

HpPOSIBISATH OPraHU3aMIOHHBIE U TTO3HABATENIbHBIE YMEHUSI CAMOCTOSITEIIBHOTO
OpUOOpETeHHs] HOBBIX 3HAHUN B IMPOLIECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEILCKUX paboT;
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paboTaTh B TpyHIe C WCIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh palbOTy TPYMIbl, PAlUMOHATIBHO pAaCHpPENessTh NEATeIbHOCTh B
HECTAaHJAPTHBIX CUTYAIUsX, JICKBATHO OLICHWBATh BKJIAJ KaXXJOT0 U3 YYACTHUKOB
TPYIIBI B pEHIEHUE paccMaTprUBaeMOn MPOOIEMBI;

NPOSBIIATh MOTHBAIMIO K Oyaymied mpodecCHoHalbHOW JeATEIbHOCTU 10
CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO TPOQPHIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmmyecTBo yacoB
HaumeHoBaHue pa3jiesioB M TEM NPOTrPaAMMbI djekTpoHHbIe (LU(poBbHIE)
n/n Kourpoubnbie | IIpakTuyeckue
Bcero o0pa3oBaTejIbHbIE pecypchl
padoThI padoThI
Pasznen 1. HAYUHBIVM METO/] TIO3HAHUS ITPUPO/IbBI
. bubnmoreka [JOK
11 Hayunslil MeTOA MO3HAHUSA TPUPOABI 6 https://m.edsoo.ru/fL6b68d7
Wroro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 | Kunemarnia 10 L https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.2 1
Auramika 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 | Crariia teépyoro rena > 1 htps://m.eds00.ru/f16b68d7
bubmuoreka [JOK
2.4 3aKOHbBI COXpAaHEHUS] B MEXaHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro mo pasueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
. bubmuorexa [[OK
3.1 OCHOBBI MOJIEKYIISIPHOKHHETHYECKON TEOPUH 15 1 https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2 T T 2 1
3 epMoArHaMHUKa. Ter1oBble MallIHbI 0 https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUA BemecTBa. Pa3oBbie 14 1 bubnuoreka I[TOK

MepexX0/abl

https://m.edsoo.ru/f16b68d7
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Uroro no pazneny 49
Paznen 4. 9JIEKTPOJAMHAMUKA
bu6nuoreka [JOK
411 Onextpiiecioe nore 24 1 https://m.edso0.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [TocTOSTHHBIN ATEKTPUISCKUN TOK 24 1 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 | Towu B pasmnibix cpeaax 6 https://m.edso0.ru/f16b68d7
Uroro no pazneny o4
Paznen 5. PU3NUYECKUN TIPAKTUKYM
. bubnmoreka [JOK
o1 1 Dusnieckuit npaxTHKyM 16 16 https://m.edso0.ru/f16b68d7
Wroro mo pazneny 16
bu6mmoreka [JOK
Pescpiioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KIIACC

KoanuectBo yacoB
Ne daekTpoHHbIe (LU (PpOBHIE)
HaumeHoBaHUe pa3/iejioB H TeM MPOTrPaMMbI KonTpoabusie | IIpakTuueck
n/n Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThI ue padoTbl
Paznen 1. QJIEKTPOANHAMUKA
bu6maunoreka [JOK
11| Maruumsoe nore 14 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
12 DIICKTPOMATHHTHAS HHIYKIIKS 13 1 https://m.edso0.ru/39859ef1
Hroro no pazmeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
21 Mexarmuieckie konebanus 10 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.2 DneKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859ef1
bu6mmoreka [JOK
2.3 MexaHu4yecKue 1 3JeKTPOMarHUTHBIE BOJTHBI 10 1 https://m.edsoo.ru/39859ef1
Bbu6munorekxa [JOK
2.4 2 1
Omrriia > https://m.eds00.ru/39859ef1
Hroro mo pasnery 60
Pasznea 3. OCHOBBI CIHHIEITUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
31 Octosst CTO > . https://m.eds00.ru/39859ef1
HUroro mo pazneny 5

Paznenr 4. KBAHTOB

T AACIT T IND7XIT T U

=
S
=
is|
=

&

A
X

JIORYMEHT TIOANVICAH 3/TEKTPOHHO TIOATCEIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
ABTOHOMHOE YYPEXXAEHMUE "BATCKASI 'YMAHUTAPHASA TMMHA3USA C
YINYBJIEHHBIM U3YYEHUEM AHITIMIACKOIO AA3bIKA", BosnonkaHnHa
Banepwvsa BnagumupoBHa, AvpekTop ruMHasmMmn
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4.1 KopnyckyisipHO-BOJIHOBOH Ayannu3M 15 bubmrorexa HOK
' PIYCKYJIAP . Y https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
4.2 Duzuka atoma S https://m.eds00.ru/39859¢f1
4.3 dus3nka aTOMHOTO sSIpa ¥ JIEMSHTAPHBIX YaCTH 5 bubmnorexa HOK
) P p H https://m.eds00.ru/39859¢f1
Hroro mo pasnery 25
Pa3nen 5. DJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU
bu6mmoreka [IOK
51 DIeMEHTHI aCTPOHOMHH B aCTPOPU3UKH 12 httos://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUBUUYECKHUN [IPAKTUKYM
. bub6maunorexa [JOK
6.1 | Pusmieckuii npakTHiym 16 16 https://m.eds00.ru/39859¢f1
HWroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTu3zanus U 0000IEHHE TPEIMETHOTO
CoJIep KaHUs U OIbITA JCSITCIIBHOCTH, bub6mmoreka [JOK
7.1 . 15
MpHUOOPETEHHOro MU U3y4eHUH Kypca gusuku 10 — https://m.eds00.ru/39859ef1
11 knaccoB
Hroro no pazneny 15
bu6munoreka [JOK
Pesepsroe Bpems 10 https://m.edso0.ru/39859¢ef1
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 4 16
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka (yrayonennsiii ypoBens) 10 xiace/ Kabapaun O.®0., Opnos B.A.,
Openunk J2.E. m ap.; mon penakmuedt I[lunckoro A.A., Kabapmuna O.D.,
AxkmmonepHoe oouiectBo «M3aatensctBo «IIpocBemnieHne»

®dusuka (yrayonennsiii ypoBens) 11 kiace/ KabGapaun O.®., Opnos B.A.,
Openunk D.E. m ap.; mon penakmueirt I[luackoro A.A., Kabapmuna O.D.,
AxkrmonepHoe obmiectBo «M3aarensctBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Meroaudeckne pekoMmeHaanuu kK ydeOHuky Kabapmuaa O.®. 10 kmacc /
AxkmmonepHoe odmiectBo «M3aatensctBo «lIpocBemnienne»

Metoanueckue pekoMmeHganuu k yueOnuky Kabapmmna O.®. 11 xmacc /
AxkrmmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETHU UHTEPHET

®enepanbubiii mopran «EauHoe conepxkanue o0IIEro oOpa3zoBaHHSY -
https://edsoo.ru

[Topran «Poccwuiickas 3I€KTpOHHAS MIKojIa» - https://resh.edu.ru

Caiir ®OI'BHY «MHcTUTYyT CTparerum pa3BUTHS OOpa3oBaHUsN» -
https://instrao.ru

Caiitr ®I'BHY «®UIIN» - https://fipi.ru

bubnuoreka nudposoro oopazoBaTenpHOro KoHTeHTa hitps://urok.apkpro.ru/
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