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HNOACHUTEJBbHAA 3AIINCKA

Pabouas nmporpamma y4deOHOro Kypca «Pu3nka» Ha YpOBEHb CpenHero oduiero obpa3zoBaHMs AJIs
oOyuaromuxcst 10—-11-x kmaccoB HOY — rumHazum « MOCKOBCKasi )KOHOMHUYECKAs IIKOJIA» pa3pado-
TaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

*  ®@enpepanbHOro 3akoHa ot 29.12.2012 r. Ne273-®3 «0O6 obpazosanuu B Poccuiickoit De-
aepaLymny,

*  mnpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTeepkaennu (enepaibHOro roc-
yAapCTBEHHOTO 00Pa30BaTEIHLHOIO CTAaHAAPTa OCHOBHOTO 00IIEro o0pa3oBaHUs;

*  mnpukaza Munnpocsemenust ot 18.05.2023 r. Ne371 «O06 yTBepxnenun denepanbHoit 00-
Pa30BaTENILHON MPOrpaMMBbl CPETHETO 00IIero 0Opa3oBaHUsY,

*  mpukaza Munnpocsemenust ot 22.03.2021 r. Ne115 «O6 yreep:xnenunn [lopsinka opranu-
3aIlUM ¥ OCYIIECTBIICHUS] 00pa30BaTeNIbHON AESITEIbHOCTU TI0 OCHOBHBIM 0011e00pa3oBa-
TEJBHBIM MPOTrpaMMaM — OOpa30oBaTENbHBIM MPOrpaMMaM HAaudaJbHOTO OOIIEro, OCHOB-
HOro 00I1ero u cpegHero oduiero 00pa3oBaHUsmY;

*  CII2.4.3648-20 «CanutapHO-3MTHIEMHOJIOTHUECKHE TPEOOBAHUS K OPraHU3aLUSAM BOCTIH-
TaHUsI U OOy4YeHHs1, OTABIXA U O3OPOBJICHHUS A€TEH U MOJIOAEIKINY, YTBEPIKACHHBIX TOCTA-
HOBJICHUEM T'JIABHOT'O CAHUTAPHOro Bpada ot 28.09.2020 r. Ne28;

* CanlluH 1.2.3685-21 «['urneHnueckue HOpMATUBBI U TPeOOBaHUS K obecrieueHuro Oe3-
OTACHOCTH M (UJIH) O€3BPEIHOCTH /ISl 4eJIOBeKa (PaKTOPOB Cpebl OOUTAHUSY, YTBEPIKACH-
HBIX [TOCTAHOBJICHUEM TJIABHOI'O CAHUTApHOro Bpaya oT 28.01.2021 r. Ne2;

*  KOHLENIWHU Pa3BUTHs PU3NIECKOro oOpa3oBaHus, YTBEPKIECHHOH pacropsbkenueM Ipa-
BUTENLCTBA OT 24.12.2013 Ne 2506-p;

*  (enepanbHOIl paboueii mporpamMmsl 1o yueOHOMY npeamery «Pusnka» 0a30BOro ypOBHSIL.

IIporpamma BKJIHOUAET:

- IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca PU3UKH Ha Ga30BOM yPOBHE, B TOM UHCIIE TPEIMETHBIE
Pe3yabTaThI 10 rogaM 00yUeHus,

- conepkanue yuebnoro npenmMeta «Pusnka» no ronam oOydeHus;

- TEMAaTUYECKOE TUTAHUPOBAHKE C YKa3aHUEM KOJMUYECTBA YACOB HA M3yUEHHE KaXKOH TEMbI U XapakK-
TEPUCTUKON YueOHOH NesITEIPHOCTH YUAIIUXCS, PEAIN3yeMON PU U3YUEHHH 3TUX TEM.

ITpu pazpabotke paboueii mporpaMmMel B TEMAaTHYECKOM TUIAHUPOBAHUU YUITEHBI BO3MOXKHOCTH HC-
MOJIb30BAHUS 3JIEKTPOHHBIX (LIH(PPOBBIX) 00PA30BATENBLHBIX PECYPCOB, SBIISIOMUXCS YueOHO-METO-
IMYECKUMH MaTepuajaMu (MyJIbTUMEIUHHBIE IPOTPAMMBIL, 3JIEKTPOHHBIE YIEOHUKN M 3a1la4HUKH,
3JIEKTPOHHBIE OUOIMOTEKH, BUPTYAIbHBIE JTa0OPATOPUHN, UTPOBBIE IPOTPAMMBI, KOJUIEKLIUU LIU(PO-
BbIX 00pa30BaTENbHBIX PECYPCOB), peann3yromuMu nuaaktunieckne Bosmoxkanoctu UKT, conepika-
HHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa3oBaHUU.

OBILIAA XAPAKTEPUCTHUKA YYEBHOT' O IPEJIMETA «®PU3UKA)>

du3nka Kak Hayka o Hanbosee 00IUX 3aKOHAX MPUPOIIbI, BBICTYTIAast B KAYEeCTBE Y4eOHOro mpen-
MeTa B LIKOJIe, BHOCHUT CyI€CTBEHHBII BKJIA/l B CUCTEMY 3HaHHI 00 okpyskaromeM mupe. LIIKkombHbIH
Kypc PHU3UKH — cUCTEMOOOPa3yIOIHi JIsl €CTECTBEHHO-HAYYHBIX yUeOHBIX PEAMETOB, IIOCKOJIBKY
¢du3nveckue 3aKOHBI JIEXKAT B OCHOBE NPOLIECCOB M SIBJICHUH, U3y4aeMbIX XUMUeEH, Onosnoruei, ¢pu-
3UUeCKO reorpaduei u actponomueil. Mcrnonb30BaHie U aKTUBHOE NMPUMEHeHHEe (PU3NIECKUX 3HA-
HUI OmpernenseT XxapakTep ¥ pa3BUTHE Pa3HOOOPA3HBbIX TEXHOJOTHH B cepe SHEPreTHKH, TpaHC-
MOPTa, OCBOEHUsI KOCMOCA, MOJYYEHHsI HOBBIX MAaTE€PHAJIOB C 3aJJaHHBIMU CBOMCcTBaMu U Ap. M3yde-
HUe (PU3MKH BHOCUT OCHOBHOH BKJIaJ B (POPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa y4a-
muxcst, B (POPMUPOBAHHE YMEHHH MPUMEHATb HAYYHBIH METOX MO3HAHHS NPH BBINOJHEHUH UMHU
y4eOHBIX UCCIICIOBAHHMIA.

B ocHOBy kypca hu3uKM CpeaHel MKOIbI MOJOXKEH Psif HIAeH, KOTOPbIE MOXKHO PacCMaTpUBATh
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KaK MPUHLHUIIBI €T0 MOCTPOSHHSI.

Hoesn yerocmnocmu. B cOOTBETCTBUY C HEW KyPC SIBIISIETCS JIOTHYECKU 3aBEPLIEHHBIM, OH COZIEp-
JKUT MaTepual U3 BCEX PasaesioB PU3NKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEH-
HOU (pU3UKH.

Hoes zenepauzayuu. B cooTBeTCTBHM C HEH MaTepual Kypca GU3uKu 0ObeIMHEH BOKPYT PHU3H-
yecknx Teopuil. Benymum B kypce siBisiercs: GOpMUPOBAHNUE NPEACTABICHNUN O CTPYKTYPHBIX YPOB-
HSIX MaTE€PHH, BEIECTBE U TMOJIE.

Hoesn cymanumapuzayuu. EE peanuzauus npennoaraeT UCMOIb30BaHUE I'yMaHUTAPHOTO TIOTEH-
1uana Gpu3nuecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, & TAKKE C
MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTHYECKHUMHU NPOOIeMaMu.

Hoesn npurnaonoii nanpasiennocmu. Kypc Gusvku npeamnonaraet 3HakOMCTBO € LIMPOKUM KpPy-
rOM TEXHUYECKHX M TEXHOJIOTUYECKUX MPHJIOKEHUH H3YUEHHBIX TEOPHHA U 3aKOHOB.

Hoesn rxonocuzayuu peanusyercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB CONEPIKAHUS, MMOCBSIIEH-
HBIX 3KOJIOTHUECKUM IPpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TeX-
HOJIOTHH, a TaKke 00CyKIeHHs MpobiieM paliOHAJIBHOTO MPHUPOIONONB30BAHUS U HKOJIOTHIECKOH
0€e30macHOCTH.

CrepKHEBBIMU 3JIEMEHTAMHU Kypca (PU3UKH CPpEeAHEH IKOIbI SBISIFOTCS pusndeckue reopuu (pop-
MUPOBAHHE MPEICTABIEHHI O CTPYKTYPE MOCTPOSHUsI PU3UUECKOHN TEOPUH, POJTH (PYHIAMEHTAIBHBIX
3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MIPUPOJE, IPAHUIAX TPUMEHUMOCTH TEO-
P, 1JIs1 OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHH U MPOLIECCOB).

CucTeMHO-IesTeTbHOCTHBIN NIOAXO B Kypce (PM3UKH Peasi3yeTcs MPEeXKIe BCEro 3a CUET OpraHu-
3aLM U SKCIIEPUMEHTAIIBHOH IesITebHOCTH oOyUatomumxcs. J{is 6a30Boro ypoBHs Kypca pu3uku — 310
UCTIONIb30BAHUE CUCTEMBbI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX SKCIIEPIMEHTOB U JJaOOpaTOpHBIX pabdorT,
KOTOpBIE B ITPOrpaMMe OObEAMHEHBI B 00N CIIFCOK YYEHUUECKUX MPAKTHUECKUX paboT. Brinenenue
B YKa3aHHOM IepevHe JadopaTopHbIX PadOT, MPOBOAUMBIX IJIi KOHTPOJISI U OLIEHKH, OCY IIECTBIISIETCS
yYaCTHHUKaMH 00pa30BaTeNbHOrO MPOLecca UCXOA U3 OCOOCHHOCTEH TEMAaTHYECKOrO TUITAHUPOBAHMS
U ocHaeHus kaburera ¢usuku. [Ipu sTom obecneunBaeTcst OBIaeHNe 00YHYaOIMMUCS YMEHUSIMU
MPOBOANUTH KOCBEHHBIE H3MEPEHUSI, NCCIIEIOBAHMS 3aBICUMOCTEH (PU3NUECKUX BEIMIHH U IOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bonpimoe BHUMaHME yaenseTcs peIeH0 PaCUETHBIX U KaueCTBEHHBIX 3aaa4. [1pu sTom st pac-
YETHBIX 33/1a4 MPUOPHUTETOM SIBJSIFOTCS 33a7a4H C SIBHO 33JaHHON (PU3NIECKON MOJEIBIO, TIO3BOJISIIO-
Y€ MPUMEHSTh U3Y4YEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OTHOTO pas3zelia Kypca, Tak U HHTe-
IPUPYsI 3HAHUS U3 Pa3HBIX pa3nesoB. st KaueCTBEHHBIX 3aa4 MPUOPUTETOM SIBIISTFOTCS 3aJaHHSI HA
oOBsicHEeHHe MPOTeKaHus (PU3UYECKUX SIBJICHUH U MPOLIECCOB B OKPY KAIOIIEH JKU3HHU, TpeOyromue
BbIOOpa (PH3HUECKON MOJENHN AJIsl CUTYaLUH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorsercTBuu ¢ TpedoBanusimu @I'OC COO k maTepuaibHO-TEXHUYECKOMY O0ECIIeYSHHIO
yaeOHoro npouecca 6a30BbIii ypOBEHb Kypca (PU3MKHM B CpeIHEH IKOJIe NOJDKEH U3y4YaThCs B YCIIO-
BUSIX NPEAMETHOro kKabwHeTa (U3UKM WM B YCIOBUSX WHTETPUPOBAHHOIO KaOWHETa MpPEeaMETOB
€CTeCTBEHHO-HAYUHOTro UKJIa. B kabunere ¢pusnku nomkHo ObITh HeOOX0aUMOE 1abopaTopHoe 000-
PyAOBaHUE AJIs BBITIOJHEHNS YKA3aHHBIX B IPOrpaMMe YHEHHYECKUX MPAKTHUECKUX PadOT U IE€MOH-
CTpallMOHHOE 00OPYIOBAHUE.

OEJN U3YUEHUSA YYEBHOI'O TPEJIMETA «®PU3UKA»

OCHOBHBIMU LIENISIMU M3YYE€HUS (PU3UKU B 001EeM 00pa30BaHUH SIBIITFOTCS

— ¢opMHUpOBaHHE HHTEPECA U CTPEMIICHHSI O0YHarOIIUXCS K HAYYHOMY U3YUEHHIO MPUPOABIL, Pa3BH-
THE WX UHTEJUIEKTYAIbHBIX 1 TBOPYECKHIX CIIOCOOHOCTEH;

— pa3BUTHE MPENCTABIEHUI O HAyYHOM METOAE MO3HAHU U (OpPMUpPOBAHHE HCCIIEIOBATEIBCKOTO
OTHOILIEHHS K OKPY KAIOLITUM SIBJICHHSIM;

— ¢opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa M3YYEHUSI OCHOB CTPOCHUS] MATEPUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHY;

— ¢opMupoBaHHE YMEHHUH OOBSICHATD SIBJICHHUS C UCTIOJIb30BAHINEM (PU3NYECKUX 3HAHUH M HayYHBIX
IOKa3aTeIbCTB,



— ¢opMHUpOBaAHHE MPEACTABICHUNA O POJU (PUIUKHU IS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, T€X-
HUKHU U TEXHOJIOTHI.

JlocTiokeHne 3TUX 1eneil obecrneynBaeTcsl peleHneM CIeyomuX 3aa4 B MMPOLECcCce N3yUeHUs

Kypca (pHU3HKN Ha YPOBHE CpEeAHEro o0Iero o0pa3oBaHus:

— npuoOpeTeHne CUCTeMbl 3HaHUH 00 O0ImUX (PU3NIECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsT MEXAaHUKY, MOJEKYJSIPHYIO (PH3HKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3HKY M 3Je-
MEHTBI aCTPOPHU3UKHY,

— ¢dopMupOBaHHE YMEHUH MPUMEHSTh TEOPETHUECKUE 3HAHUA [T OOBACHEHNUS (PU3MUYECKUX SIBIIE-
HUI B IPUPOAE U ISl IPUHSTUS MPAKTUIECKUX PEIIEHUH B MOBCEAHEBHON JKU3HY,

— OCBOEHHE CMOCOOO0B PEIIEeHUs PA3IMUHBIX 337144 C SIBHO 3aJaHHON (pU3NUECKON MOMIEIBIO, 3a/1ad,
NOJPa3yMEBAIOIINUX CAMOCTOSITENIbHOE CO3JaHNe (PU3NIECKON MOIENH, aIleKBATHON yCIIOBHUSIM 3a-
nauuy,

— NMOHUMAaHHe (PU3UUECKUX OCHOB U MPHUHLIUIIOB ACHCTBHUS TEXHUYECKUX YCTPOHCTB U TEXHOJIOTH-
YECKHX MPOLIECCOB, UX BIMSHUSA Ha OKPYIKAIOLIYIO CPEay;

— OBJIQICHHUE METOaMH CAMOCTOSITEJIbHOIO TUTAHUPOBAHUS M MPOBEACHUS (PU3NIECKUX SKCIEPH-
MEHTOB, aHaJN3a U MHTEPIPEeTaLNU WHPOpPMALNH, ONMpPEeeHUs] JOCTOBEPHOCTH MOJYyYEHHOTO
pe3yJbTara,

— CO3[1aHU€ YCAOBUM ISl Pa3BUTHUSL YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUECKOUN IeATENb-
HOCTH.

MECTO YYEBHOI'O IIPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooreerctBun ¢ ®I'OC COO dusuka sBisiercs: 00s3aTebHBIM MPEIMETOM HA YPOBHE CPEIHETO
oOrmero oOpasosanus. JlaHHas mporpamMma npeaycMaTpuBaeT usydeHne Gu3uKu Ha 6a30BOM yPOBHE B
o0béMe 136 1 3a nBa roga oOyuenns no 2 1 B Heaemo B 10 u B 11 kinacce. B Tematudeckom rutaHupo-
BaHuu 171 10 u 11 knaccos npeanonararoTcs pe3eps BPEMEHH, KOTOPBIN YUUTENb MOXKET UCTIOJB30-
BaTh IO CBOEMY YCMOTPEHHIO, U MMOBTOPHUTEIBHO-0000IIAOIINE YPOKH.



COJAEPXKXAHHUE YYEBHOI'O IPEJIMETA «®HU3UKA» (FA3OBBIl YPOBEHD)

10 kaace

PA3JIEJI 1. ®U3UKA U METO/IbIl HAYYHOI'O I1IO3HAHUA

®dusnka — Hayka o mpupozae. Hayunbsle MeTOABI MO3HAHUS OKPY KArOLIEro Mupa. Posie sxcnepumenTa
U TEOPHUH B MPOLIECCE TO3HAHUS PUPOIBL. IKCIIEPUMEHT B (PU3HKE.
MonenupoBanne pU3MYECKUX SBIEHUH U npoueccoB. Hayunble runore3sl. OU3NUecKne 3aKOHbBI U
Teopun. I paHULIbI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIHIT COOTBETCTBUSI.
Ponp 1 mecto ¢pusuku B GOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI MHUPA, B MPAKTHYECKON
NEeATEJIBHOCTH JIIOJIEN.
Hemoncmpayuu

1. Ananorossle U IU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. KunemaTuka

Mexannueckoe asrxkeHre. OTHOCUTENBHOCTb MEXaHUIECKOro ABnxkeHus. Cucrema orcuéra. Tpaek-
TOpUSL.
[lepememenue, cKOpOCTh (CPEAHssT CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOPEHHE MaTepHUaIbHON
TOUKH, UX MIPOEKLUH HA OCU CUCTeMbI KoopauHaT. CliokeHue nepeMeLleHni U CIOKEHUE CKOPOCTEM.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIDKeHHE. | paduki 3aBUCHMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, MyTH U MepeMeLeHNs] MaTePUaIbHON TOUKU OT BPEMEHU.
CBobOoaHoe nageHue. YckopeHrne CBOOOTHOTO MaIeHUSI.
Kpusonuneiinoe neuxenue. [[sukeHrne MaTepUaIbHON TOYKH MO OKPYKHOCTHU C TOCTOSTHHOM MO MO-
OyJIFO CKOPOCTBIO. Y TJIOBAsi CKOPOCTD, JIWHEHHasi ckopocTk. [lepuon u vactora obpamenus. LleHTpo-
CTPEMUTENBHOE YCKOPEHHE.
Texnuueckue ycmpoucmea u npaKmuyecKoe npumMeHeHue: CII0METp, IBUKEHUE CHAPSI/IOB, LIEMHbIe
U peMEHHBIE ITEpPEaan.
Hemoncmpayuu

1. Mopenb cucTeMbl OTCUETa, MILTFOCTPALUs KUHEMAaTHYECKIX XapaKTePUCTHUK JBH)KEHUS.

2. Ilpeobpa3oBanue NBUKEHUHN C HCMIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

3. ITaneHnue Ten B BO3AyXe U B PA3PEKEHHOM IIPOCTPAHCTBE.

4. HabnroneHue NBHXKEHUS Tea, OpPOIIEHHOTO MO YTIIOM K TOPU30HTY M FTOPH30HTAJIBHO.

5. U3mepeHne yCKOpeHust CBOOOTHOTO MaICHHUSI.

6. HanpasneHne cKOpOCTH NPU ABUKEHUH 11O OKPYKHOCTH.
Yuenuueckuit sxcnepumenm, 1abopamopsie pabomot

1. U3yueHne HepaBHOMEPHOI'O ABUKEHUS C LEJIbI0 ONPENENeHNUsI MTHOBEHHON CKOPOCTH.

2. UccnepoBaHue COOTHOLIEHUS MEXKy Ty TIMU, IPOMACHHBIMU TEJIOM 34 ITOCJIEIOBATEIIBLHBIE PaB-

Hble TIPOMEXYTKHU BPEMEHHU MPU PABHOYCKOPEHHOM JIBMJKEHUH C HauyaJbHONH CKOPOCTBHIO, pPaB-
HOH HYJIIO.
3. M3yueHne IBM>KEHMs IIAPUKA B BSI3KOU JKHIKOCTH.
4. VI3yueHue IBUXKEHUS Teja, OPOIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

ITpuaumn otHocutenbHOCTH I'anuines. Ilepsbiit 3akon HeroTona. MHEpLManbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepno3uiuu cuii. Bropoit 3akon HeloToHa 11t MatepuaabHOM
ToukHd. Tpernii 3akoH HBIOTOHA 17151 MaTEpUAIBHBIX TOUEK.

3akoH BceMupHOTo TAroteHus. Cuna tsxecTu. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenne. Bune! Tpenus (mokos, ckoibkeHust, kaueHns1). Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHus
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CKOJIbXKEHUS U cuiia TpeHus: nokos. Kosgumuent tpenus. Cuna CONpOTHBICHHS MPH JBUKEHUU
Teja B JKUAKOCTH WJIH rase.
[ToctynarenpHOE U BpaliaTeIbHOE IBHKEHNE a0COFOTHO TBEPAOTO TEA.
MoMeHT cuiibl OTHOCUTENBHO OcH BpateHus. [lnedo cunbl. YcaoBus paBHOBeCHUs TBEPIOTO Tea.
Texnuueckue ycmpoiicmea u npakmuveckoe npumeHenie: MOAINITHUKY, IBIKEHNE UCKYCCTBEHHBIX
CIIy THUKOB.
Hemoncmpayuu
. SIBneHune uHepuun.
. CpaBHeHHe Macc B3aUMOJENHCTBYIOIIUX Tl
. Bropoii 3akon HeroTOHA.
. U3mepenue cu.
. CnoxxeHue cui.
. 3aBHCHMOCTb CHJIBI YIIPYTOCTH OT AedopMannu.
. HeBecomocTh. Bec Tena npu yCKOpEHHOM NOABEME U MTAACHUH.
. CpaBHeHUe CUJI TPEHUsI MTOKOSI, KAUE€HUS U CKOJIbKEHUS.
9. YcnoBus paBHOBeCHs TBEPAOTO TeJa. Buabl paBHOBeCHS.
Yuenuueckuit sxcnepumenm, 1abopamopusie pabomnl
1. M3yuenne nBukeHust Opycka 1o HaAKJIOHHOH MIIOCKOCTH.
2. UccnenoBaHue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3MHOBOM 00pasLe,
OT uX nedopMaluu.
3. UccaenoBaHue yCIOBHUI paBHOBECHS TBEPIOTO TeJIa, UMEIOLIET0 OCh BPALLCHHUS.

0 ~1J NN AW~

Tema 3. 3aK0HBI COXpaHeHHUsI B MeXaHUKe

HNmmyibC MaTepuabHON TOUKHM (TeNa), CHCTEMbl MaTePUAIbHBIX TOUEK. IMITyJIbC CHITBI U M3MEHe-
HUE UMIIyJIbCa TeJa. 3aKOH COXPaHeHUsI UMITyJibca. PeakTHBHOE IBHKEHUE.
Pabota cutel. MOITHOCTE CHITBL
Kunernueckas sHeprus MarepuaibHOi Toukn. TeopeMa 00 N3MEHEHNH KMHETHYECKOH SHEPTUH.
[TorenumanbHas sHeprus. [loTeHUMaNbHAs SHEPrUst ynpyro aeGopMUpoOBaHHOH npyKuHbL. [loTeH-
L[HaJIbHast SHEPTHs Tesa BOJIU3U TIOBEPXHOCTH 3eMITH.
[ToreHumanbHBIE U HETIOTEHIHATbHBIE CHIIbL. CBs3b pabOThl HENMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEePTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHUs] MEXaHUYECKOI SHEPTUH.
Yhpyrue u Heynpyrue CTOJKHOBEHHUS.
Texnuueckue ycmpoicmea u npakmu4eckoe npumMenerlie: BOJOMET, KONEP, NPy KUHHbIN MUCTOJIET,
IBHKEHUE PaKeT.
Hemoncmpayuu
1. 3akoH coxpaHeHHs] UMITyJIbCA.
2. PeakTUBHOE NBUIKEHHUE.
3. Ilepexon MOTEHIMATBLHON SHEPTUN B KHHETHUECKYIO B OOPaTHO.
Yuenuueckuit sxcnepumenm, 1abopamopsie padomot
1. M3yuenune abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO ABYX OAWHAKOBBIX HUTSIHBIX MAsTHUKOB.
2. UccnenoBanue CcBsi3u pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHWYECKOH SHEPrHH Tella Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KIYTa.

PA3JAEJI 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeopuH

OCHOBHBIE ITOJIOKEHHSI MOJIEKY JISIPHO-KHHETHYECKOH TEOPHH U UX ONBITHOE 000CHOBaHHE. bpoyHOB-
ckoe nBwkenue. luddysus. Xapakrep IBMKEHUS U B3aUMOAEHCTBUS YacTHUIl BewecTsa. Moaenu
CTPOEHHS ra30B, JKUAKOCTEH U TBEPABIX TEJT U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MO-
neneit. Macca u pasmepsl moniekyJi. Konmuectso Bemectsa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH H1€aJIbHOTO
raza. AOCONIOTHAsI TEMIIepaTypa Kak Mepa CpenHell KHHETHUECKON YHEPTUU TEIIJIOBOTO ABMKEHUS
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yactul rasa. Illkana temnepatyp KenbBuna. I'azoBble 3axoHbl. YpaBHeHue Menneneesa—Kua-
nefipona. 3akoH JlanpToHa. M3omponeccs! B naeanbHOM ra3e ¢ mOCTOSIHHBIM KOJTMYECTBOM BEILECTBA.
I'paduueckoe npencraBieHne H30MPOLIECCOB: U30TEPMa, H30X0pa, U3obapa.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue. TepMoMeTp, bapomerp.
Hemoncmpayuu
1. OmbIThI, JOKA3BIBAIOLINE JUCKPETHOE CTPOCHHE BeliecTBa, Gororpaduu MOJEKYJ OpraHuye-
CKHUX COCIUHEHUM.
2. OnbiTel o AU Py3un )KUAKOCTEHN U ra30B.
3. Monesbs OpOyHOBCKOTO IBHKEHHUSI.
4. Mogens onsita IlITepHa.
5. OnpIThL, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOAEHCTBHSI.
6. Monenb, HUTIOCTPUPYIOLIAas NPUPOAY AaBJIEHMs ra3a Ha CTEHKH COCyJa.
7. OnbIThL, MWUTIOCTPUPYIOLIKE YPABHEHUE COCTOSIHUS UAEANbHOIO Ta3a, H30MPOLECCHL
Yuenuueckuit sxcnepumenm, 1abopamopsie pabomot
1. Onpenenenne Macchl BO3AyXa B KJIIACCHOH KOMHATe€ HA OCHOBE M3MEPEHHH 00BbEMa KOMHATHI,
JaBJIEHUsI U TEMIIEPATyphbl BO3/lyXa B HEll.
2. UccnenoBaHue 3aBUCHMOCTH MEXAy NapaMeTpaMH COCTOSIHUS Pa3pesKeHHOrO rasa.

Tema 2. OcHOBBI TEePMOAMHAMHMKH

TepmoauHamudeckast cucteMa. BHYTpeHHssI SHEPTHs TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €&
u3MeHeHus1. KonmuecTBo TerunoTsl u paboTta. BHYTpeHHss SHEPrusi ONHOATOMHOT'O HAECATBHOTO ras3a.
Buasl Tenonepenadn: TEIIONPOBOIHOCTL, KOHBEKLINS, U3y4YE€HUE. Y 1eJIbHAs TEIUIOEMKOCTD Belle-
cTBa. KOonn4ecTBo TEIIOTEI IPU TEIIONEpeaaye.
[Tousitue 06 anuabaraoMm nporecce. Ileppriii 3akoH TepMoaHAMUKH. [IpiMeHeHre epBOro 3aK0Ha
TEPMOAMHAMHUKH K m3omnpoueccam. ['padpudeckas narepnperanus paboThI rasa.
Bropoii 3akon TepmoanHamuki. HeoOpaTuMOCTh MPOLIECCOB B MPUPOZE.
Ternnobie MammHbL. [IpUHIUNBI TEHCTBUS TETUIOBLIX MammuH. [IpeoOpa3oBaHus SHEPTUU B TEILIO-
BbIx MarmHax. KITJ] Teruiosoit mamunabl. [{ukn Kapro u ero KITJ{. Dkosoruueckue mpoOieMsl Ter-
JIOOHEPrEeTUKH.
Texuuueckue ycmpoiicmea u npakxmuyeckoe NpuMeHeHue: TBUTaTeIb BHYTPEHHErO CrOPaHusi, ObITO-
BOH XOJIOAUJIbHUK, KOHAULIMOHED.
Hemoncmpayuu

1. 3mMeHeHne BHYTpPEHHEH SHEPTHH TeJla IPU COBEPLICHUH PadOThI: BbUIET NPOOKH U3 OYTHIIKH

NOJ AEHCTBUEM CHKATOrO BO3JyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe myTéM TpeHus (BU-
TIEOIEMOHCTPALIHS ).

2. I3MeHeHne BHYTPEHHEH SHEprun (TeMIepaTyphbl) Tejia Py TeIuonepenaye.

3. OmnbIT o aguadaTHOMY PACLIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHHBOM).

4. Mopnenu napoBoii TypOHMHBI, IBUTATENSI BHYTPEHHETO CrOPAHMS, PEAKTUBHOTO IBUTATEIS.
Yuenuueckuit sxcnepumenm, 1abopamopnsie pabonit

1. U3mepeHue yneabHON TENIO0EMKOCTH.

Tema 3. ArperaTHblie cocTosiHus BemecTBa. @a3oBble nepexoabl

[TapoobpasoBanue u koHneHcaus. Mcnapenue u kunenne. AOCONMIOTHASI U OTHOCUTEIbHAS BJIAXK-
HOCTb Bo3ayxa. HacelmeHHbIH map. Y aenpHas TEemioTa napooOpa3oBaHus. 3aBUCUMOCTb TeMITepa-
TYPBI KUINIEHUA OT AaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amop@Hble Tena. AHU30TPOINSI CBOWCTB KPUCTAIUIOB. Kumgkue
kpuctajuibl. CoBpeMeHHble MaTepualbl. [1naBnenne u kpucramnzauus. Y aejapHas TerioTa niasie-
Hust. CyOnmumanmst.

YpaBHeHHE TEMIOBOrO OanaHca.

Texnuuecxkue ycmpoiicmea u npakmu4eckoe npumeneHue: TUTPOMETP U MICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHUU MOJYUYCHUA COBPEMEHHBIX MAaTCPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIIOB, U HAHOTCXHOJIO-
T'hH.

Hemoncmpayuu



1. CBolicTBa HACBHIIIIEHHBIX MAPOB.
2. Kunenue npyu NOHU>KEHHOM AaBJIECHUU.
3. CriocoObI n3MepeHHst BIAKHOCTH.
4. HabnroneHue HarpeBaHUs M TUTABJICHUS KPUCTAJUTMIECKOTO BELIECTBA.
5. JleMOHCTpanus KpUuCTaIoB.
Yuenuueckuit sxcnepumenm, 1abopamopnsie pabont
1. U3MepeHne OTHOCUTENBHON BIAXXHOCTH BO3yXa.

PA3JAEJI 4. OJIEKTPOAUHAMUKA

Tema 1. DnekTpocTaTuka

OnexTpuzanus Tel. DJIeKTpuueckuil 3apsn. JlBa Buaa snexkTpuueckux 3apsiaos. IlpoBogHuky, nu-
3JIEKTPUKH U MOy IPOBOJHUKH. 3aKOH COXPaHEHMsI SJIEKTPUUECKOT0 3apsija.
Bzaumoneticteue 3apsinos. 3akoH Kynona. TodeuHbIH 3JIEKTPUUECKU 3apsia. DIEKTPUIECKOE MOJIE.
Hanpsxk€HHOCTh 3nekTpudeckoro nodsi. IlpuHnun cynepnosuuuu 3jeKTpUdeckux nonen. Jluaumn
HaNPsKEHHOCTH 3JIEKTPUYECKOTO MOJS.
Pabora cun snektpoctatrueckoro nojsi. Ilorenuunan. PasHocTe moteHuumanos. [IpoBonHuky U au-
3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. Juanekrpudeckas NpOHULIAeMOCTb.
OnexTpoémkocTb. KoHneHcaTtop. DNeKTpoEMKOCTh MJIOCKOTO KOHIEHCATOpa. DHEPIus 3apsiKeHHOTO
KOH/IEHCaTOopa.
Texnuueckue ycmpoiicmea u npaKmuyecKoe npuMeHenue: 3JIeKTPOCKOIL, SJIEKTPOMETP, dJIeKTPOCTa-
TUYECKas 3aI11Ta, 3a3€MJICHHE SJIEKTPOIIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN amlmapar, CTpyii-
HBII IPUHTEDP.
Hemoncmpayuu

1. YCcTpoRCTBO M NpUHLIMI AEHCTBUS SJIEKTPOMETPA.

2. BzaumonencTeue Ha3IEeKTPU30BAHHBIX TEJI.

3. DnexTpuueckoe noJie 3apsKeHHBIX Tel.

4. IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

5. DnekTpocTaTuiecKas 3alinTa.

6. JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM IOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTU IUJIOCKOIO KOHJIEHCATOpa OT IUIOLIAAU IUIACTHUH, PACCTOSHMUS

MeXy HUMH U ANBJIEKTPUUECKON POHUIIAEMOCTH.

8. DHeprus 3apsAKEeHHOr0 KOHAEHCaTopa.
Yuenuueckuit sxcnepumenm, 1abopamopusie pabomot

1. U3mepenue 3aeKTpOoEMKOCTH KOHAEHCATOpA.

Tema 2. IlocTosiHHBII J/1eKTPHYeCKHH TOK. TOKHM B pa3/IMYHBIX cpeaax

DneKkTpuueckuil TOK. Y CI0BUs CYLECTBOBAHMSI AJleKTpudeckoro Toka. Mcrounnku Toka. Cuna Toka.
ITocTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa ans yyacTKa LEenu.

DnexkTpuueckoe CONpoTUBIIEHUE. Y IeNbHOE CONpoTHBiIeHUe BelecTBa. [locienosarenbHoe, napan-
JIeNIbHOE, CMELIaHHOE COeUHEHNE TPOBOAHUKOB.

Pabora snexrpuyeckoro Toka. 3akoH Jkoyns—Jlenna. MOMHOCTD IEKTPUIECKOTO TOKA.

3/1C u BHyTpeHHEE CONMpPOTHUBIIEHHE UCTOYHMKA TOKA. 3aKOH OMa Ui OJTHOH (3aMKHYTOH) 3JI1eK-
Tpuyeckon uenu. Kopotkoe 3ambikaHue.

DJeKTpOHHAsl MPOBOAUMOCTb TBEPIBIX METAJIOB. 3aBUCUMOCTb CONPOTHUBIEHUS METAJIOB OT
TemnepaTtypbl. CBEpXNpPOBOAUMOCTD.

DnexTpuyueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

Ionynposopauku. CobCTBEHHAs U MPUMECHAs! TPOBOAUMOCTD IOy TPOBOAHUKOB. CBOICTBA p—7i-
nepexona. [1oxynpoBogHUKOBBIE TPHOOPHL.

DNeKTpUUecKUl TOK B pacTBOpax U paciuiaBax 3JEKTPOJIUTOB. DJIEKTPOJUTHYECKAs] JUCCOLMALIUS.
DNEKTPOIH3.

DnexTpuyueckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [1nasma.
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Texnuueckue ycmpoicmea u npakmuyeckoe npuUMeHenue: aMInepMeTp, BOJIBTMETP, PeocTaT, UCTOY-
HUKHU TOKA, 3JIEKTPOHArpeBaTeNbHbIe PUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CO-
NPOTHBJICHHS, BAKYYMHBIH MO, TEPMUCTOPBI U POTOPE3UCTOPBIL, TIOTy IPOBOJHUKOBBIN U0, Trallb-
BaHUKA.
Hemoncmpayuu
1. M3mepeHune CUIIbI TOKA U HANIPSIKEHMUSI.
2. 3aBUCHUMOCTb CONPOTUBJIEHUS LHUIUHAPUUECKHUX MPOBOJHUKOB OT AJIMHBI, IJIOLAAH OTe-
PEYHOro ceyeHus U MaTepuana.
. CMmelnaHHOE cOelMHEHHE TPOBOHUKOB.
IIpsimoe nzmepenue IJ1C. KopoTkoe 3amblkaHie rajbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYT-
PEHHEro CONpPOTUBJIEHMUSI.
3aBHUCUMOCTb CONPOTUBIIEHHUS] METANIJIOB OT TEMIIEPaTy phl.
ITIpoBOAUMOCTD 3JIEKTPOJIUTOB.
Hckposoii pa3psn U IPOBOAUMOCTb BO3yXa.
8. OmRHOCTOPOHHSISI MPOBOAUMOCTD AUOAA.
Yuenuueckuit sxcnepumenm, r1abopamopsie padomot
1. U3yueHne CMEIIaHHOTO COEIUHEHUSI PE3UCTOPOB.
2. Usmepenne DJ1C uCTOYHMKA TOKA U €0 BHYTPEHHETO CONPOTHUBIIEHUS.
3. HaGmronmeHue 351eKTposu3a.

..lkw

oW

11 kaace
PA3JAEJ 4. OJIEKTPOAMHAMUKA

Tema 3. MarauTtHoe noJie. JJIEKTPOMATHUTHAS] HHAYKIHS

ITocTosinHbIe MarHuThl. B3auMoaeicTere NOCTOSSHHBIX MAarHUTOB. MaruutHoe noJie. Bextop maruur-
HOU uHAykimu. [IpuHImn cynepno3suuun MarHuTHeIX nostel. Jlnnun MarantHon nany kuun. Kapruna
JIMHUNA MAarHUTHOM MHAYKLIUU TOJIsI TOCTOSIHHBIX MarHUTOB.
MarnutHoe nose NpoBoJHUKA ¢ TOKOM. KapTuHa JMHMNA MHAYKLIHUH MAarHUTHOIO TOJIs AJMHHOTO
MPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOA-HUKA, KaTylIKU ¢ TOKOM. OnbIT Jpcrena.
B3anmonelicTBue NPOBOAHUKOB C TOKOM.
Cuna Amrmepa, e€ MOIyJIb U HalPaBJICHHE.
Cuna Jlopenua, e€ MoayJib 1 HanpasiieHue. [[BrskeHne 3apskeHHOM 4aCTULIbI B OAHOPOAHOM MarHUTHOM
niojie. Pabora cuiel Jloperta.
SBnenue snekrpoMarHuTHOM MHAYKOUHU. [loTok BekTopa MarHuTHON MHAyKUMU. DJC MHAYKIUU.
3aKOoH 3JeKTpoMarHuTHol uuaykuuu @apanest.
Buxpesoe anexrpudeckoe nose. 3/1C uHAyKLUN B NPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B Of-
HOPOJIHOM MarHUTHOM IIOJIE.
IIpasuno Jlenna.
WnnyxtusHoCTh. SBieHue camonuaykuuu. IC caMOMHAYKIMHU.
DHeprusi MArHUTHOTO MOJIS KaTyIIKU C TOKOM.
DJNEKTPOMArHUTHOE TOJIE.
Texnuueckue ycmpoticmea u npakmuyeckoe npumMeHerle: OCTOSTHHbIE MATHUTBI, 3JIEKTPOMArHUThI,
3JIEKTPOABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL], MHAYKLMOHHAS NeYb.
Hemoncmpayuu
1. OmpeiT Dpcrena.
2. OTKJIOHEHHE BJIEKTPOHHOIO MyYKa MArHUTHBIM TOJIEM.
3. JInHUM MHOY KUK MATHUTHOTO TIOJISL.
4. BzaumonencTeue 1ByX NPOBOJHUKOB C TOKOM.
5. Cuna Amnepa.
6. [eticterue cuibl JIopeHIa HA HOHBI SJIEKTPOJIUTA.
7. SIBneHune 371€KTPOMarHUTHON UHAY KLIUH.
8. Ilpasuio Jlenna.
9. 3aBucumoctb I/IC MHAYKLUH OT CKOPOCTU U3MEHEHHUSI MAarHUTHOTO OTOKA.
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10. SIBnenue caMOUHIY KLU,
Yuenuueckuii sxcnepumenm, 1abopamopsie pabomot
1. U3ydeHre MarHuTHOIO MOJIst KaTyIIKU C TOKOM.
2. Uccnenosanue NeNCTBUs OCTOSTHHOIO MAarHUTa Ha PAMKY C TOKOM.
3. UccnenoBaHue sIBICHUs 3JIEKTPOMArHUTHOW MHY KLIWH.

PA3JIEJI 5. KOJIEBAHUA U BOJIHbBI

Tema 1. MexaHu4eckue H 3JIEKTPOMATHHTHbIE KoJie0aHusl

KonebarenpHast cuctema. CBoOogHbIE MexaHuueckne Konebanus. I 'apmonnueckue konedanus. 1le-
pHoJ, YacToTa, aMruiuTya u (aza konedanuii. [1pykuHHBIA MasTHUK. MaTeMaTU4eCKUil MasiTHUK.
YpaBHeHHue rapMoHNYecKHX konebanuil. IIpeBpammenre sHEpruy IPU TapPMOHIMYECKUX KOJICOaHUSX.
KonebarenpHbiit kOHTYp. CBOOOAHBIE HIEKTPOMArHUTHBIE KOJIEOAHUs B HA€aTIbHOM KoJieOaTeIbHOM
KOHTYpe. AHAJIOTUS MEXKIY MEXaHIMUECKUMH U 3JIEKTPOMAarHUTHbIMH Kosebanusimu. @opmyna Tom-
COHA. 3aKOH COXPaHEHHsI YHEPTHU B HICATBHOM KOJIe0aTeIbHOM KOHTYPE.
[Ipencrasienue o 3aTyxawImux KonebaHmsax. BeiHy KneHHbIe MexaHnueckue Konebanus. PesoHaHc.
BbIHY KI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.
ITepemennelii Tok. CHHYCOUANbHBIN TepeMeHHbIN TOK. MOIIHOCTD IEPEMEHHOIO TOKa. AMIUIUTY -
HO€ U JAEeNCTBYIOLIee 3HAU€HNE CUJIbI TOKA U HAMPSKEHUS.
Tpanchopmarop. IIpousBoacTso, nepenaya u MOTpeOICHUE IEKTPUISCKON SHEPTHU. IKOJIOTHYE-
CKH€ PUCKHU MPHU MPOU3BOACTBE djekTpodHepruu. KynpTypa ucnonb3oBanus 3J1€KTPOIHEPTUU B TIO-
BCEIHEBHOMN JKU3HU.
Texnuuecxkue ycmpoiicmea u Hpakmuveckoe npumeHeHue: dIeKTpUIeCcKuil 3B0HOK, TeHepaTop rnepe-
MEHHOI'0 TOKa, JJMHUH 3JIeKTpornepenay.
Hemoncmpayuu
1. HMccnenoBanue napamMeTpoB KouedaTeNbHON CUCTEMBI (IPYKUHHBIA MM MaTEMAaTUIECKHA Ma-
ATHUK).
. HabGmoneHue 3aTyxaromux kojieOaHui.
. UccnenoBanme CBOWCTB BBIHYKICHHBIX KOJEOaHUI.
. HaGmroneHue pesoHaHca.
. CBOOONHBIE HJIEKTPOMArHUTHBIE KOJieOaHusI.
. OcummnorpaMmel (3aBHCUMOCTH CHJIBI TOKAa M HANPSKEHUST OT BPEMEHHU) IJIS SJIEKTPOMArHUT-
HBIX KOJIeOaHU.
7. Pe3oHaHC MpH MOCIEN0BATEIbHOM COEAMHEHUH PE3UCTOpa, KaTyLIKU WHAYKTUBHOCTH U KOH-
JieHcaTopa.
8. Monenpb JUHUH 3JIEKTPONEPEnauH.
Yuenuueckuit sxcnepumenm, 1abopamopsie pabomot
1. HMccrnenoBanune 3aBUCHMOCTH NEPHOAA MaNbIX KOoJeOaHWH Ipy3a Ha HUTH OT JJIMHBI HUTH U
MAacchbl Ipysa.
2. UccnenoBaHue NepeMEHHOIO TOKA B LIEMH U3 MOCJIEN0BATEIbHO COEJUHEHHBIX KOH/IEHCATOPA,
KaTyIIKU U PE3UCTOpa.

NN kWD

Tema 2. MexaHn4eCKHe H 3J1€KTPOMATHHTHBIC BOJIHbI

MexaHnudeckue BOJHBI, yCiIoBus pacnpocrtpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHus U AJMHA
BoJHBL. [ lonepeunsre u mpononbHbIe BOSMHBL. MHTEpdepenys n nudpakips MEXaHMIECKUX BOJTH.
3Byk. CxopocTs 3ByKa. ' pomkocTs 3ByKka. Beicora ToHa. TemOp 3ByKa.

QHGKTpOMaFHI/ITHbIe BOJIHBI. Y CJIOBHS H3JIYUCHUA SJTCKTPOMArHUTHBIX BOJIH. Braumuas OpucHTAl A

BCKTOPOB E, E, VB BHGKTpOMaFHHTHOﬁ posiHe. CBolicTBa SJICKTPOMArHuTHBIX BOJIH. OTPAKCHUE, TIPEC-
JOMJICHHE, nonsipu3anus, nudpakuus, narepdepeHnns. CKOpoCTb IEKTPOMArHUTHBIX BOJIH.
ITkama SJICKTPOMATrHUTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArHuTHBIX BOJIH B TCXHUKE U 6bITy.
IIpuHuMnEl panuoCBsI3u U TeaeBuaeHus. Pagquonokamnus.

DJEKTPOMArHUTHOE 3arpsI3HEHNUE OKPY KAIOIIEH CpeIbl.
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Texnuueckue ycmpoiicmea u NPakmuyeckoe npumMeHene:; My3blKalbHble HHCTPYMEHTBI, YIIbTPa3By-

KOBAasi AMArHOCTHKA B TEXHUKE U MEAULIMHE, pajap, paIuoONPHUEMHHUK, TEJIEBH30D, aHTEHHA, TeJe(OH,

CBY-nieun.

Hemoncmpayuu

. ObpazoBanue U pacpoOCTPAHEHHE MOMIEPEUHBIX U POJOJIBHBIX BOJIH.

. Konebmrommeecs Teno kak HCTOYHHK 3BYKa.

. Habmonenne oTpaskeHus1 1 MpeoMIIeHI MEXaHUUECKHX BOJH.

. Habnronenune natepdepeHunn u audpakinu MEXaHUIECKHX BOJIH.

. 3BYKOBOH pe30HaHC.

. HaGmronmeHue CBSI3M POMKOCTH 3BYKa M BBICOTHI TOHA C AMITTUTYIOW U 4aCTOTON KOeOaHuH.

. MccnenoBanmne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, PEIOMIICHHUE, MOJISIPU3ALHS, H-
¢bpakuus, uaTEpHEPEHIHS.

NN RN =

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsiMonuHelHOEe pacnpOCTpaHEHHE CBETa B ONHOpPOAHOHN cpene. Jlyu
cBeta. ToueuHbIll HCTOYHUK CBETA.
OTtpaxeHue cBera. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B TUIOCKOM 3epKalie.
[Ipenomnenne cBeta. 3aKOHBI MPEJIOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTenb npenomieHus. [lomn-
HO€ BHyTpeHHee oTpakeHue. [IpenenbHblil yrof MojgHOro BHyTPEHHETO OTPasKEeHUS.
Hucniepcus csera. CinoxHbIi coctas Oeroro ceera. Liser.
Cobuparomue n paccenparoiue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHUE U ONTHYECKAas CHIia
TOHKOH JH3BI. [locTpoerne n3obpakeHni B COOMPAIOIIINX U PaCCEMBAIOIIUX JIMH3aX. PopmyJia TOH-
KOH JIMH3BIL. Y BeJIMUeHHE, TaBaeMOe JIMH301.
[Ipenensl NpUMEHUMOCTH F€OMETPUUECKON ONTHUKH.
BonHosast orrruka. MHTepdepenuus cera. KorepeHTHbIe HCTOUHUKH. Y CIIOBHS HAOMFOICHUST MAKCHMY-
MOB ¥l MUHUMYMOB B HHTep()EPEHLIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.
Hudpakuus csera. AudpakunonHas pemérka. YcioBue HaOMOAEHUs TIIaBHBIX MAaKCHUMYyMOB IIPU
naleHU MOHOXPOMATHUYECKOTO CBETA HA MU PAKIIMOHHYIO PELIETKY .
Ilonspusauus ceera.
Texnuueckue ycmpoiicmea u Hpakmuyeckoe npuMeHerue.; O4Kky, Jiymna, poroanmapar, mpOoeKIIMOHHBIHA
annapat, MUKPOCKOIL, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PAKINOHHAS PELIETKA, MTOJISIPOU.
Hemoncmpayuu
[IpsimonHEEHOE pacpocTpaHeHNe, OTPAKEHUE U MpesioMiIeHne cBeta. Onruaeckue npuOopsL.
ITonnoe BHyTpeHHee oTpaskeHue. Mopenb CBETOBOAA.
UccnenoBanne CBOHCTB U300paKEHUH B JIMH3AX.
Mogenu MUKPOCKOINA, TENECKONA.
Habnronenne nntepdepeHiuu ceera.
Habmronenne qudpakium ceera.
Habronenne qucnepcun ceeTa.
ITonydeHue criekTpa ¢ MOMOLIBIO TPU3MBIL.

9. Ilony4enune criekTpa ¢ IOMOLIBIO TU(PPAKITHOHHON PEIIETKH.

10. HaOmroneHue moJisipu3alii CBeTa.
Yuenuueckuit sxcnepumenm, 1abopamopnsie pabonil

1. U3mepeHue nokasaTesst IpeOMIICHUS CTEKIIA.

2. UccnenoBaHue CBOMCTB U300paKEHUH B JIMH3AX.

3. HaGmroneHue nucrnepcun CBeTa.

e A e

PA3JIEJI 6. OCHOBBI CITIEITUAJILHOM TEOPUU OTHOCHUTEJILHOCTHU

I'panu1pl NPUMEHUMOCTH KJIACCHYECKOW MexaHUKU. IlocTynarsel cenuaabHON TEOPUN OTHOCUTENb-
HOCTH. HWHBAapUAHTHOCTb MOIyJsl CKOPOCTH CBE€Ta B BaKyyMe, MPHHLMUI OTHOCUTEIbHOCTH
OH-1TelHa.

OTHOCUTETBHOCTD OJHOBPEMEHHOCTU. 3aMe/JIEeHUe BPEMEHH U COKPALL€HUE JIJTMHBI.

DHeprusi U UMITYJIbC PENATUBUCTCKOMN YaCTHULBL.
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CBs13b Maccel € 3HEpPrUel U UMITYJIbCOM PENATUBUCTCKON YaCTULIbl. DHEPIHs MOKOsI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Dj1eMeHTHI KBAHTOBOH ONITHKH

®otonbl. Popmyina [Inanka cBsi3u SHEPrun (OTOHA C €ro YaCTOTOH. DHEPTHUS U UMITYJIbC (POTOHA.
Otkpeitue u uccnenoanne Gorosddexra. Onbrrel A. I'. Ctonerosa. 3akons! porosddekra. YpasHe-
Hue DiiHiretriHa st GoToaddexra. «KpacHas rpanuna» gorosddexra.
Hasnenne ceera. OnbiTel I1. H. Jlebenena.
XHUMHUECKOE IECTBUE CBETA.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumenerue: HOTOINEMEHT, (POTOAATUHK, CONHEUHAsI
Oatapesi, CBETOIHO/.
Hemoncmpayuu

1. @oTo3ddekT Ha yCTAaHOBKE C IUHKOBOH IJIACTUHOM.

2. UccnenoBanue 3akOHOB BHeIHETo (oTodddekra.

3. Cseroauon.

4. Conneunas Oarapes.

Tema 2. CTpoenne atoma

Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesHuro [J-uactun. [lnanerapHast Monenb
aroma. [Tocrynater bopa. U3nyuenne u nornomenne GOTOHOB NMPH MEPEX0/ie aTOMa € OTHOTO YPOBHS
SHepruu Ha apyroi. Buael cnexktpos. CriekTp ypoBHEH 3HEprUH aToMa BOOPOAA.
Bonnossble cBolicTBa yactuu. Bonnel ne bpoiinsa. KopiyCkyasipHO-BOJIHOBOM Ayainu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JTyUeHHE.
Texnuueckue ycmpoticmea u Hpakmuyeckoe npumenene: CeKTpaJbHbIH aHAIN3 (CIIEKTPOCKOI), Jla-
3ep, KBAHTOBBII KOMIIBIOTED.
Hemoncmpayuu

1. Monens ombita Pesepdopna.

2. OnpeneneHue JJIMHbBI BOJHBI Jla3epa.

3. HabnroneHue MTUHEHYATHIX CIIEKTPOB U3JyYESHHUSI.

4. Jlazep.
Yuenuueckuit sxcnepumenm, 1abopamopusie pabomot

1. HaOmroieHue THHEHYATOro CIEKTpa.

Tema 3. ATomHoOe sIAPO

OKCIepUMEHTBHI, AOKa3bIBAIOIIUE CIOKHOCTb CTpOeHUs Aapa. OTKphITHE PaTUOAKTUBHOCTH. OTBITHI
Pesepdopna mo onpenesieHuto coctaBa paguoakTUBHOTO n3nyueHus. CBoiictea anbda-, 6era-, ramma-
n3ny4eHus. BausHue pannoakTUBHOCTH Ha JKUBBIE OPTaHU3MBbl.
OrtkpeiTre npoToHa 1 HeHTpoHa. HykimorHast Monens sinpa I eiizenOepra—MWBanenko. 3apsa siapa. Mac-
coBoe uucIo saapa. Mzoromnsl
Anbda-pacnian. DNeKTPOHHBIA U TO3UTPOHHBIN Oera-pacnazn. ['aMma-usnydeHue. 3akOH paarioak-
TUBHOTIO pacrnaja.
DHeprusi CBsi3M HYKJIOHOB B sigpe. AnepHble cuibl. Jledekt macchl saapa.
Snepneie peakumu. [lenenue u CUHTE3 saep.
Anepnsiii peaxtop. TepmosinepHsblil cunTes. [IpobiemMbl 1 EPCIEKTUBHI IIEPHON SHEPTETUKU. DKO-
JIOTHYECKHE aCIIEKTHI sIIePHON SHEPreTHKH.
DneMeHTapHble YacTUllbl. OTKPbITHE TO3UTPOHA.
MeToas! HAOMOIEHHS U PETHCTPALIUHN 3JIEMEHTAPHBIX YaCTHILI.
@dyHnaMeHTaIbHbIE B3auMoaeicTBus. EqMHCTBO husnyeckoil KapTHHBI MUpPA.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. N03UMeTp, kamepa BunbcoHa, saepHbIit
peakTop, aToMHasi bomba.
Hemoncmpayuu

1. CuéTynK HOHU3UPYIOIIUX YaCTHULL.
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Yuenuueckuii sxcnepumenm, 1abopamopusie padomot
1. MccnenoBanue TPEeKOB YacTHI (TIO TOTOBBIM (oTorpadusim).

OBOBIIAIOIIEE ITIOBTOPEHUE

Ponpb pu3uku 1 acTPOHOMHHN B 5 KOHOMHUYECKOH, TEXHOJIOTHYECKON, COLMANbHOM U STHUECKOH ce-
pax AeATeNbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU U ACTPOHOMHH B COBPEMEHHON HAyYHOH KapTHHE
MUpa; posib pU3NIEcKoil Teopun B (OPMUPOBAHUM NMPEACTABICHUN O (PU3NIECKON KapTHHE MHUPA,
MecTO (PU3NIECKOH KapTHHBI MHpa B O0IIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaB-
JIEHUH O NIPUPOJE.

MEXIIPEAMETHBIE CBA3U

Uzyuenne kypca Gpuzrku 6a30Boro ypoBHs B 11 k1acce OCyIIECTBISIETCS C YIETOM COAEPIKATEbHBIX
MEKIPEIMETHBIX CBSI3eH ¢ KypCaMy MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpaduy U TEXHOJIOTHH.

Mesicnpeomemivie NOHAMUA, CE6A3ANHbBLE C U3YUEHUEM MEMO0008 HAYUHO20 NOZHANUS: SIBIIEHUE,
HAy4HBINA (hakT, runoresa, pu3ndeckas BEIMINHA, 3aKOH, TEOPHs, HAOMIOIEHHUE, SKCIIEPUMEHT, MO-
IeTUPOBaHKE, MOZIEIb, U3MEPEHUE.

Mamemamuka: pemeHue CUCTeMbl YPAaBHEHUH, JUHeWHass QyHKus, mapabosa, runepOona, ux
rpadpuKu U CBOMCTBA; TPUTOHOMETPHUECKHE QYHKIIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOB-
HO€ TPUTOHOMETPUIECKOE TOXKIECTBO; BEKTOPHI H MX MPOEKIIMU HA OCH KOOPIWHAT, CIOKEHUE BEK-
TOPOB; NMPOU3BOAHBIC 3JEMEHTAPHBIX (PYHKIUH, MPU3HAKU MTOA0OUS TPEYTOJIbHUKOB, ONpeaesieHIe
TUIOMIAN TUTOCKUX (Uryp u o0béma Ted.

Buonozua: mexaanueckoe ABIKEHUE B )KUBOH npupone, 1uddys3usi, 0cMoc, TeIIo00OMeH JKUBBIX
OpPTraHu3MOB (BUBI TEIUIONEPENAYH, TEITIOBOE PABHOBECHE), SJIEKTPUIECKHE SIBJICHUS B )KUBOW NPH-
poze; SNEKTPUIECKHE SIBJICHHUS B JKUBOH MPHUPOE, KONeOATENbHbIE IBHKEHUS B )KUBOW MPUPOLIE, OTI-
TUYECKUE SIBJICHUSI B )KUBOH MpUpOAe, NeHCTBHE paANalliK HA SKHBbIE OPTAHU3MBI.

Xumua: 1UCKpETHOE CTPOCHHUE BEIECTBA, CTPOSHUE ATOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIP-
Hasl Macca, TETUIOBbIE CBOHCTBA TBEPIBIX TEJI, XKUIKOCTEH U ra30B, HIEKTPUUECKUE CBOHCTBA METAal-
JIOB, 3JIEKTPOJIUTHYECKAS] TUCCOLMALINS, TaJbBAHUKA, CTPOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUINYE-
CKasl CTPYKTypa TBEPABIX TEJ, MEXaHI3MbI 00Pa30BaHNS KPUCTAJUINIECKON PELIETKH, CIIEKTPATbHBIN
aHau3.

T'eozpagpus: BnaxxHOCTH BO3MyXa, BETPBI, OapOMeETp, TEPMOMETP; MArHUTHBIE MOJOCA 3EMITH, 3a-
JIeKY MATHUTHBIX Py, (POTOCHEMKA 3€MHOI TOBEPXHOCTH, TIPEACKA3AHIE 3EMIIETPSICEHHH.

Texnonozus: npeoOpa3oBaHe NBUKEHUN C UCTIOJb30BAHUEM MEXaHHU3MOB, YUET TPEHUS B TEX-
HUKE, TIOAIIUITHUKY, UCTIOJb30BAHNE 3aKOHA COXPAHEHMs MMITYJIbCA B TEXHUKE (pakera, BOJOMET
U T. 11.), ABUTaTeJIb BHYyTPEHHETO CrOPaHMs, MapoBas TypOHHa, ObITOBOH XOJOAMIBHUK, KOHIULHO-
HEp, TEXHOJIOTUH IOy YeHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEX-
HOJIOTHH, 3JIEKTPOCTATHUYECKAS 3aIUTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUH-
TEpP, 3JIEKTPOHArpeBaTeJbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE NMPHOOPHI, TaJbBAHHUKA, JUHUU
3JIEKTPOIEpeayd, TeHepPaTop MEPEMEHHOIO TOKA, 3JEKTPOIBUTATENb, MHAYKLUNOHHAS T€Yb, panap,
PamUONIPHEMHUK, TENEBU30p, aHTeHHA, TenedoH, CBU-neub, mpoeKIMOHHBIN anmapar, BOJOKOHHAS
ONTHKA, COJIHEYHAsI OaTapes.
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HTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YHEBHOI'O HPEAMETA «@U3UKA»
HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUS (FA30BbIU YPOBEHD)

Ocgoenne yueOHoro npenmera « Pusnkay Ha ypoBHE cpemHero obiero odpasoaHus (0a30BBIiA
YPOBEHB) NOJKHO 00eCeunBaTh JOCTIIKEHHUE CICAYIOIHUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TPE-
METHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JJMYHOCTHBIE PE3VJIbTATHI

TI'pasicoanckoe 6ocnumanue:

— c¢(OpMHUPOBAHHOCTD TPAKAAHCKON MO3MLMK OOYYArOIIErocsl KaK aKTUBHOIO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IIecTBa,

— MPUHATHE TPATULIHOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTHUECKUX U JEMOKPATHYECKUX LIEHHO-
CTel,;

— FOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTb B MHTEPECaX I'PaKIaHCKOro OOIIEecTBa, y4acTBO-
BaTh B CAMOYIIPABJIEHUH B IIKOJIE U JETCKO-IOHOLIECKUX OpraHU3aLUsIX;

— yMEHHE B3aMMOJCHCTBOBATh C COIMAJIBHBIMI MHCTUTYTAMH B COOTBETCTBUH C MX (PYHKIMSIMHU U
Ha3HA4YEeHUEM;

— IOTOBHOCTb K T'YMAHUTAPHOMN U BOJOHTEPCKON AESTEIbHOCTH.

Iampuomuueckoe éocnumanue:

— ¢(hOpMHUPOBAHHOCTb POCCHICKOHN IPaXKIaHCKON HACHTUYHOCTH, TATPHOTH3MA,

— [IEHHOCTHOE OTHOILIEHHE K T'OCYJIapCTBEHHbIM CUMBOJIAM, JTOCTHIKEHUSAM POCCUHCKUX YUEHBIX B
obnactr PU3UKHU U TEXHUKE.

/yxoeno-npascmeennoe 6ocnumanue:

— ¢(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHMS,

— CcOCOOHOCTh OLICHMBATH CUTYALIMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSCh HA MO-
paJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B 1€ATEIbHOCTU YUEHOT O,

— OCO3HAHHE JIMTYHOTO BKJIA/IA B TIOCTPOECHHUE YCTOHYMBOTO OyAyIIero.

Icmemuueckoe eocnumanue:

— 3CTETUYECKOE OTHOLIEHHE K MHPY, BKIIFOYAst 3CTETHKY HAyYHOrO TBOPYECTBA, MPUCYLIETO (PHU3H-
YECKOHN Hayke.

Tpyooeoe socnumanue:

— UHTEpeC K pa3InyHbIM chepaM npodhecCHOHANBHON NEeATENbHOCTH, B TOM YHCIIE CBA3aHHBIM C (pH-
3UKOW U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayuei mpodeccnu U peasn30Bbl-
BaTb COOCTBEHHBIE JKU3HEHHBIE IIJIAHBI,

— FOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO M caMO00pa30BaHUIO B 00JacTH (PU3MKH HA MPOTSI-
JKEHUU BCEH JKU3HU.

JKonrozuueckoe eocnumanue:

— ¢(OpPMHUPOBAHHOCTb 3KOJIOTHUECKON KYJIBTYPbI, OCO3HAHHE TII00aIBHOIO XapaKkTepa 3KOJOrnye-
CKHUX Tpobiiem;

— IJIAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUN B OKPY KAIOLIECH Cpele Ha OCHOBE 3HAHUS LENel
yCTOWYUBOTO pa3BUTHs YEJIOBEYECTBA,

— paclIMpeHue OMbITa AesTENbHOCTH 3KOJIOIMYECKOM HAIIPaBI€HHOCTU HA OCHOBE UMEIOIIMXCS 3Ha-
HUI 110 pU3UKeE.

Ilennocmu nayunozo no3nanus:

— c¢(hOpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PH-
3U4ECKON HAyKH,

— OCO3HaHUE LIEHHOCTH HAYYHOH NeATEeNIbHOCTH, TOTOBHOCTDh B MpOLiecCce M3yUeHHs! (PU3UKU OCy-
LIECTBJIATH IPOEKTHYIO U UCCIEN0BATENbCKYIO NEATENbHOCTD MUHAUBUAYAJIBHO U B IPYIIIIE.

B mpouecce nocTHkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI CpeHero odmiero 06-
pas3oBaHus 110 pu3NKe y 00yHAIOLTNXCS COBEPLICHCTBY €TCS 9MOYUOHATbHBII UHMEIIeKM, TIPETIoNa-
rarumii ¢hopMUPOBAHHOCTD:

— CAMOCO3HAHU51, BKIIOYAIOIIET0 CTIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BUAETD
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HAIPaBJICHUS PA3BUTHUS COOCTBEHHON SMOLIMOHAIBHON Ceprl, ObITh YBEpEHHBIM B cebe;

— CaMOpe2yIUpo6aHisl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBENIEHUE, CIIOCOOHOCTh aNaNTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUAM H TPOSBIISATH
r'HOKOCTD, OBITh OTKPBITHIM HOBOMY,

— HympenHeii Momueayul, BKIIOYAOIEH CTPEeMIICHHE K JOCTIKEHHUIO LIEIH U YCIIEXY, ONTHMHU3M,
WHHLUATUBHOCTh, YMEHHE NIEHCTBOBATh, UCXO/S U3 CBOUX BO3MOJKHOCTEH,

— oMhamuu, BKIIOYAIOIEH CriocOOHOCTb MOHUMATh 3MOLIMOHAIBHOE COCTOSIHHE IPYTHX, YIUTHIBATD
€ro MpHU OCYIIECTBJICHUN OOLIeHNs], CIOCOOHOCTD K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COYUANBbHBIX HABBIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTD BBICTPAUBATH OTHOLICHUS C APY TUMH JIFO IbMH,
3a00TUTBCS, IPOSBIISITH HHTEPEC U Pa3peraTh KOHQIUKTHI.

METAITPEJIMETHBIE PE3VYJIbTATbBI

YHusepcajbHble NO3HABATE/NbHbIE AeiiCTBUS

Ba3zoevie 1ozuueckue oeiicmeus:

— CaMOCTOATENBHO (OPMYJIUPOBATh M AKTYaJH3UPOBATh NPOOJIEMY, pacCMaTpPUBAaTh €€ BCECTO-
POHHE;

— OTIPENEeISITh LENH ACATENbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH UX AOCTHIKEHUS,

— BBISIBJIATb 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBAEMBIX (DH3MUECKUX SBICHUSAX;

— pa3pabarTbIBaTh TUIAH PELICHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIINXCS] MAaTePHANIbHBIX U He-
MaTepHaIbHBIX PECYPCOB,

— BHOCHTb KOPPEKTHBBI B IESITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LEJISIM, OLIEHUBATh
PYICKH MOCTIEICTBUH eSITETbHOCTH,

— KOOPAMHHUPOBATH U BBIMOIHATE PabOTy B YCIOBUSAX PEAbHOTO, BUPTYAJIbHOIO H KOMOMHHPOBAH-
HOTO B3aUMOJCHCTBHSI,

— pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIIEHIH KU3HEHHBIX POOIeM.

Ba3zoesie ucciedosamenvckue oelicmeus:

— BIIJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMH U METOIAMH (PU3HUECKON HAy KU,

— BJIAJIETh HABBIKAMH y4€OHO-MCCIENOBATEIbCKON U IPOSKTHOM NEeSITEIbHOCTH B 00J1acTH (PU3UKHY;
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TIOMCKY METOZIOB peLIeHHs 3a1a4 pusnde-
CKOT'O CONIEPIKaHMsI, MPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHMS,

— BIIJIETh BUJIAMH JIESITEILHOCTH IO MOJyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALNH, TPeodpa3o-
BAHUIO M IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCIE MPH CO3TaHUN YUeOHBIX
MPOEKTOB B 00JIACTH (PU3HKH;

— BBISIBJIATh IPUYUHHO-CJIEZICTBEHHBIE CBSI3U U aKTyaJM3HPOBAThH 3a/1a4y, BBIABUIaTh THIIOTE3Y €€
peLIeH s, HAXOIUTh apTyMEHTHI ISl JOKAa3aTeNbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh TapaMeTPhl
U KPUTEPUU PEIICHUS,

— aHAJIM3UPOBAThH MOJYYECHHBIE B XOJ€ PEIICHUS 3a7a4ud Pe3yJbTaThl, KPUTUYECKU OLCHWBATH MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHUSX;

— CTaBUTbH U HOPMYJIUPOBATH COOCTBEHHBIE 33124 B 00Pa30BATEIbHON NESITEIbHOCTH, B TOM YHCJTIE
NpU U3y4eHNH PU3HKH,

— J1aBaTh OLIEHKY HOBBIM CUTYalHsIM, OLEHHBATh MPUOOPETEHHBIH OIBIT,

— yMeTb NIEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00JIACTb XKU3HEAESTETbHOCTH,

— yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX O0NacTel;

— BBIJIBUTaTh HOBBIE HJIEH, MPEJIaraTb OPUTHHAJIBHBIE MTOIXOABI M PEIIEHUS], CTABUTH MPOOJIEMBI U
3a/1a4H, Oy CKAOIINE AbTEPHATHBHBIE PEIIEHIS.

Paboma c unpopmayuei:

— BJIQJIETh HABBIKAMH TOJy4YeHUS HHPOpMaLNU (PU3NIECKOTO COAEPIKAHUS U3 UCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIbHO OCYILIECTBIISITh MIOMCK, aHAJIHN3, CUCTEMATH3ALUI0 U HHTEPIPETALIUIO UH-
dbopmanmy pa3IUYHBIX BUIOB B (POPM MPEICTABICHUS,

— OIICHUBATh JJOCTOBEPHOCTh HH(OPMALHIH;

— HCIOJIB30BATh CPEACTBa WH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B PELICHUU
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KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3allMOHHBIX 3a4a4 € CO6J'II'0I[€HI/IGM Tpe6OBaHHﬁ op-
TOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBbIX U 3TUYECKHX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH,

— C03/1aBaTh TEKCTHI (PU3HUECKOTO COMEPKaHUsI B pa3iMuHbIX (hopMaTax ¢ yI4ETOM Ha3HAYESHUS WH-
dbopmanmu 1 1eNIeBOH ay JUTOPHH, BBIOMPAsi ONTUMANIBHYIO (JOPMY MPENCTaBICHUS H BH3YaIU3a-
ouu.

YHuBepcajbHble KOMMYHHKATHBHBIE 1eliCTBHSI

Obwenue:

— OCYIIECTBIIATH OOIIEHUE Ha YPOKax (PH3HKH M BO BHEYPOUHON AEATENbHOCTH,

— pacro3HaBaTh MPEANOCHUTKH KOHMINKTHBIX CUTYallMid U CMATYATh KOH(JIMKTBI,

— Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPENICTB.
Coemecmnasn dessme/ibHOCHb:

— [MOHUMATh U UCTIONB30BATh MPEUMYIIECTBA KOMAHAHON U HHIUBUAYAJIbHOH padoThI;

— BBIOMPATh TEMATHKY W METO/BI COBMECTHBIX JEHCTBUI C y4ETOM OOLINX HHTEPECOB U BO3MOXK-
HOCTEH KaXKA0T0 4JIeHa KOJIJIEKTHBA,

— MIPUHUMATb 1IeJTH COBMECTHOH AEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH NEHCTBHSI IO
€€ OCTMKEHUIO: COCTABJIATD IUIAH NEUCTBUH, PACIIPEAEIIATh PO C Y4ETOM MHEHUH Y4aCTHUKOB,
00CY>KaTh pe3yJIbTaThl COBMECTHOM padoOThI,

— OIICHHUBATb KaUY€CTBO CBOETO BKJIAJa M KAXKIOTO YUYACTHUKA KOMAH bl B OOIIUI pe3yJIbTaT Mo pas-
pabOTaHHBIM KPUTEPHSM,

— IpeUIaraTb HOBbIE MPOEKTHI, OLIEHNBATH U/IEU C MMO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, PAKTHYE-
CKOHM 3HAUYMMOCTH,

— OCYIIECTBJIATh MO3UTHBHOE CTPATETHUECKOE IMOBENECHHUE B PA3JIMYHBIX CHUTYALUSX, MPOSBIATH
TBOPUYECTBO 1 BOOOpaskeHUe, ObITh HHULIUATUBHBIM.

YHuBepcajibHBIC PeryJasiTHBHBIC 1eHCTBHS

Camoopzanuszayun:

— CaMOCTOATENBHO OCYIIECTBIIATH TIO3HABATENbHYIO AEATEIBHOCTh B 00NAaCTH (PU3UKU U aCTPOHO-
MUH, BbIABJISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBaTH COOCTBEHHBIE 3a1a4H;

— CaMOCTOATENBHO COCTABIIATH IUIAH PELICHUS] PACYETHBIX M KAU€CTBEHHBIX 3aJ1ad, TUIAH BBIOJIHE-
HUSI MIPAKTHYECKOH pabOThl C YUETOM HMEIOLIUXCSl PECYypCcOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOUTEHUN;

— J1aBaTh OLIEHKY HOBBIM CUTYalHsIM,

— pacUIupsATh paMKH y4eOHOrO MpeaMeTa Ha OCHOBE JIMUHBIX MPEATIOUTEHHI,

— JieJ1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PELICHHUE;

— OIICHUBATb MPHUOOPETEHHBIH OTIBIT;

— cnoco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULNH B 00MacTH (PU3UKHU, MMOCTOSIHHO I1O-
BBIIIATH CBOUM 00pa30BATENbHBIN U KYJIbTYPHBINA YPOBEHb.

Camoxonumpois:

— J1aBaTh OLIEHKY HOBBIM CHUTYaLlMsIM, BHOCUTb KOPPEKTUBBI B IE€ATEIbHOCTD, OLICHUBATh COOTBET-
CTBHE PE3YJIBTATOB LIEISM,

— BJIa/IETh HABBIKAMH NTO3HABATEIBHON pe(IeKCHH Kak OCO3HAHHSI COBEPIIAEMbBIX AEHCTBUHI U MBIC-
JUTEBHBIX MPOLIECCOB, X PE3yJIbTATOB M OCHOBAHHI, MCIOJB30BATh MPUEMBI pedpIeKCUn AJis
OLIEHKU CHTYyalllH, BBIOOPa BEPHOTO PEIIEHUS,

— yMeTb OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PELICHHUS MO UX CHIDKEHHIO,

— MPUHUMATh MOTHUBBI M APTYMEHTBI IPYTHX MPH aHAIH3€E PE3YJIbTATOB AESITEIbHOCTH.

IHpunamue cebsn u opyzux:

— MPUHUMATh ce0sl, MOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA,

— MPUHUMATh MOTUBBI M APTYMEHTHI IPYTHX MPH aHAIN3E PE3YJIbTATOB NS TEIbHOCTH,

— MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKU.
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ITPEAMETHBIE PE3VYJIbTATDBI

10 kaace

B nmpouecce nzyuenus kypca ¢pusznku 6a30Boro yposHs B 10 kjlacce yHeHHK HAYUUTCA:

— IEMOHCTPHPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKHU B HOPMUPOBAHUH COBPEMEHHOI HAy4YHON
KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTHUECKON EATEIbHOCTH
JIIOelt;

— YYHUTBHIBATh TPAHULBI NPUMEHEHUS] U3YYEHHBIX (PU3NYECKHX MOJEJeH: MaTepuaibHas TOUKA,
WHepLHAIbHAs CHCTeMa OTCYETa, aDCOMOTHO TBEPAOE TENO, HACATBHBIN ra3, MOJAEIH CTPOSHHS ra-
30B, JKUAKOCTEH U TBEPABIX TEJI, TOUSUHBIN SJEKTPUIECKUN 3apsA/ P peLIeHNH PU3UUECKUX 3a7ad,;
— pacrno3HaBaTh (pU3NUYECKUE SBJICHUS (MPOLIECCHI) H OOBSICHITH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETHUECKOH TEOPUH CTPOSHUS BEIECTBA M SJIEKTPOJANHAMHKH: pABHOMEPHOE 1 paB-
HOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE, CBOOOTHOE MAJCHUE TeJl, ABIKEHHE 10 OKPY)KHOCTH,
UHEpLsI, B3auMoencTBre e, nuddy3us, OpOyHOBCKOE ABIKEHUE, CTPOSHHE KUIKOCTEH U TBEP-
IBIX TeJl, U3MEHEHHe 00BEMa TeJ MPHU HarpeBaHUU (OXJAKACHUH), TEIJIOBOE PABHOBECHE, HCIape-
HHUeE, KOHIEHCALUS, TUTABJICHUE, KPUCTAJUIU3ALINS, KHITIEHUE, BIAXKHOCTh BO3/yXa, MOBBILICHUE J1aB-
JIEHUsI ra3a NP ero HarpeBaHUH B 3aKPBITOM COCYJE, CBSA3b MEKAY MapaMeTpaMH COCTOSTHHSA ra3a B
U30TPOLIECCax; SIEKTPU3ALMS TeJ, B3aUMOACHCTBUE 3aPsiIOB, HJIEKTPUUECKasl POBOANMOCTD, TEIl-
JIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE IEHCTBHSI TOKQ;

— OIUCBIBATh MEXAHUYECKOE IBIDKEHHE, UCTIONB3Y sl PU3NUECKHUE BETMUNHBL KOOPAUHATA, My Th, e~
peMeleHne, CKOpOCThb, YCKOPEHUE, Macca Tea, CHIla, UMIYJIbC TeJa, KHHETUYeCKast SHEPTHs], IIOTeH-
L[aJIbHasl SHEePTUs, MeXaHu4eckas paboTa, MeXaHW4YeCKass MOLIHOCTD, IPH OMHCAHUHM MPABUIBHO
TPAaKTOBaTh (PM3MUYECKUI CMBICT UCTIOIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS M €AMHULIbI, HAXOAUTD
(bopMy B, CBS3BIBAIOLINE AHHYIO (PH3MUECKYIO BETMUNHY C IPYTHMHU BEJINIHHAMY,

— OMMUCHIBATh U3YUYEHHBIE TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIE SIBICHHS, UCTIONB3Ys (PU3NIECKHE
BEJIMYHMHBI. JABJIICHUE ra3a, TEMIEPaTypa, CPEAHs KHHETHUECKAs! SHEPTHS XaOTHUECKOTO JBMKEHUS
MOJIEKYJI, CPEAHEKBAIPATUIHAS CKOPOCTH MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHSL, pa-
6ota rasza, KO3QPUIHEHT MOJE3HOrO NEHCTBUS TEIJIOBOTO JBHUIATENsl, IPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PM3MUYECKUI CMBICT UCTIOIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS M €AUHULIbI, HAXOAUTD
(bopMy B, CBA3BIBAIOLINE AHHYIO (PH3MUECKYIO BETMUNHY C IPYTUMH BEJINYHHAM,

— ONHUCHIBATh N3YUEHHBIE JIEKTPUIECKIE CBOHCTBA BEIECTBA, SJICKTPUIECKUE SBJICHHS (ITPOLIECCHI)
U 3JIEKTPUYECKYIO TIPOBOAMMOCTD PA3JIMYHBIX CPEMI, UCTIONB3YS (PU3NUECKHUE BEIMIHHBI: JIEKTpUYe-
CKHUH 3apsif, SJIEKTPUIECKOE MOJIe, HANPSDKEHHOCTD TOJIS, MOTEHINAJ, Pa3HOCTh MOTEHIIUAJIOB, CHIIA
TOKA, HJIEKTPUUYECKOE HANpPsKEHUE, dJIeKTpudeckoe conporusnenue, 2J1C, paboTa Toka; mpu onuca-
HUH TPaBHIJIBHO TPAKTOBATH (PU3HMUECKUI CMBICI UCTIONBb3YEMBIX BEJIMYHMH, UX O003HAUEHHS U €1~
HUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEJIHMUHUHY C APYTUMH BEIHYH-
HaMH;

— aHAJM3UPOBATH (PU3UUECKHE MTPOLECCHI U SBJIECHHS, HCIIONB3Ysl (PU3NIECKUE 3aKOHBI U IIPUHLIUITBL
3aKk0H BceMupHOro tarorenus, I, 11 u IIl 3akonsl HeroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOH SHEp-
I'MH, 3aKOH COXPAHEHUS MMITYJIbCA, TIPUHLMIT CYNEPIIO3ULMH CHJI, TPUHLIUI PABHOMIPABUS MHEPLH-
AJbHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, ra30BbIE 3a-
KOHBI, CBsI3b CPEJHEH KMHETHYECKOU

SHEPTHH TEIUIOBOTO IBUKEHUSI MOJIEKYJI ¢ aDCONMIOTHON TeMmepaTypoi, epBhIid 3aKOH TEPMOIUHA-
MUKH; 3aKOH COXPaHEHHS

3IEKTPUUECKOTO 3apsiaa, 3akoH KyioHa, 3akoH OMa, 3aKOHBI

MOCJIEIOBATENBHOTO M TAPAJJIEIbHOTO COEIUHEHUS MPOBOIHUKOB, 3aKoH JDkoyns—IJleHna; npu
5TOM Pa3INYaTh CIOBECHYIO

(bOopMyIHPOBKY 3aKOHA, €M0 MATEMATHIECKOE BBIPAKEHNE U YCIOBUS (IpaHHULbI, O0JIACTH) MPUMEHH-
MOCTH,

— OOBSACHATH OCHOBHBIE MPUHLMUITEI NEHCTBHUSI MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOHCTB; pas-
JMYaTh YCJIOBHS UX O€30MacHOrO MUCIIONIb30BAHUS B TOBCETHEBHON JKU3HH,

— BBITIOJIHATH HKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PH3MUECKUX SIBJICHUH U POLIECCOB C MCIIONIB30Ba-
HUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA: IPH 3TOM (HOpMyJIUpOBaTh NpodiIeMy/3aaady U TUIIOTE3Y
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yueOHOTro HKCHePHUMEHTa; COOMPATh YCTAHOBKY K3 MPEIIOKEHHOT0 000pY 10BAHUSI, MPOBOIUTD OIbIT
U (opMyIHpOBaTEH BBIBOIIBL,

— OCYLIECTBJIATD MPAMbBIC U KOCBCHHBIC U3MCPEHUA (1)I/ISI/I"IGCKI/IX BEJIMYNH, IIPU 3TOM BbI6I/IpaTb OIl-
TUMAJTBLHBIN CHOCO6 HU3MEPECHUA U UCTIOJB30BATh U3BECTHBLIC METOAbI OLICHKH HOFpeLHHOCTefI u3IMe-
peHuti;

— HUCCJICOAOBATH 3aBUCUMOCTHU MEKAY (1)I/ISI/I"IGCKI/IMI/I BEJIMYHMHAMU C UCITOJIB30OBAHUEM MPAMBIX U3ME-
PEHHUI: IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YJIBTATHI IOy YEHHON 3aBUCUMOCTH
(1)I/ISI/I"IGCKI/IX BCJIMYHH B BUJC Ta6.]'II/IL[ u l"pa(bI/IKOB, ACJIaTb BBIBOABI IO PE3YJIbTaTaM UCCIICAOBAHUA,

— cobunroath mpasuia 0€30MacHOro TPyAa MPHU MPOBEACHHH MCCJEIOBAHUI B paMKax y4eOHOro
SKCIEePUMEHTa, YueOHO-UCCIIeI0BATEIbCKOM U MPOEKTHON AESTeNbHOCTH C HCIOIb30BAHHEM H3Me-
PUTEJBHBIX YCTPOICTB U 1aOOPaTOPHOrO 00OPYAOBAHUS,

— pelaTh pacy€THBIE 3a1a4H C SIBHO 3a1aHHOM (PU3MYECKOM MOJEINbIO, UCTIONb3Ysl PU3HYecKue 3a-
KOHBI U IPUHIUIIBL, HA OCHOBC aHaJIM3a yCJIOBUA 3ada4n BbI6I/IpaTb (1)I/ISI/I"IGCKYI'O MOIECJIb, BBIOCIIATD
(u3nueckre BeTUYUHbBI U (POPMYJTbI, HEOOXOAUMBIE IS €€ PEeIIeHUs], TPOBOIUTD PACUETHI U OIICHU-
BaTh PEAbHOCTD MOJyYEHHOTO 3HAUYEHUs (PH3NUECKOH BETMUNHBI,

— peuaTh KQUECTBCHHBIC 3aa4l. BBICTPAUBATDL JIOTUYCCKHU HCIIPOTUBOPCYHUBYHO LECTIOYKY PACCY K-
I[eHI/Iﬁ C OHOpOfI Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U (1)I/ISI/I"IGCKI/IG SAABJICHUSA,

— HUCMOJIB30BAaTh MPHU PCIICHUN yLIe6HbIX 3aaa4 COBPEMCHHBIC I/IH(bOpMaLII/IOHHbIe TEXHOJIOTHUH OJIA
MIOUCKA, CTPYKTYPHUPOBAHNUS, UHTEPIIPETALINH 1 NPEACTABICHNS Y4eOHON 1 Hay YHO-TIOIY JIIPHON MH-
q)OpMaL[I/II/I, HOqueHHOﬁ N3 PA3JIMYHBIX UCTOYHHUKOB, KPUTUYCCKH aHAJIU3UPOBATDH MOJYy1aCMYH0 UH-
dbopmarnuio;

— TPUBOIUTH NMPHUMEPHI BKJIAa POCCUICKUX H 3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH,
0OBSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHII;

— UCTIOJB30BATh TCOPECTUICCKUE 3HAHUA T10 (1)I/ISI/IKG B HOBCGHHGBHOP'I JKHU3HHU OJ1d 06ecnequI/I$[ 663-
OTIACHOCTH MPH 0OpaleHny ¢ nprudopaMu U TEXHUIECKUMH yCTPOUCTBAMH, AJISl COXPAHEHHUS 370PO-
Bbsl M COOJTFO/IEHHSI HOPM 3KOJIOrMYEeCKOTO TIOBEACHHSI B OKPY KAIOLIeH cpene;,

— paboTarh B TpyIIe C BBINOJHEHUEM PAa3JIMYHBIX COLMAJIBHBIX POJIEH, IJIAaHUPOBAaTh PadboTy
rpymmbl, paiuOHAJIBHO PACTIPEACTIATD O6ﬂ3aHHOCTI/I U IJIAHUPOBATDL ACATCIIBHOCTE B HCCTAHAAPTHBIX
CUTyalUdaXx, aACKBATHO OLICHUBATH BKJIAA KAXKJAO0r0 U3 YHAaCTHUKOB I'PYIIIbI B PEIICHUE paCcCMaTpUBa-
€MOi TPOOIeMBI.

11 knace

B nmpouecce nzyuenus kypca ¢puznku 6a30Boro yposHs B 11 kjacce y4eHHK HAYyUUTCA:

— IEMOHCTPHPOBATDH Ha MPUMEPAX POJIb U MECTO (PH3UKHU B HOPMHUPOBAHUH COBPEMEHHOI HAy4HON
KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOU TEXHUKH M TEXHOJIOTHi, B MPAKTHYECKOH AESTeIbHOCTH
JrO/1eH, IEeJIOCTHOCTh U €IUHCTBO (PU3UUECKOH KapTHHBI MUDA;

— YYHTBIBATh [PAHULIBI TIPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOJENEH: TOYSUHbIH IEKTPUIECKUit
3apsif, JIyd CBETa, TOYEUHBIH HCTOYHHK CBETA, siIEPHAs MOAEIb aTOMA, HYKJIOHHAS! MOZI€Tb aTOMHOT'O
sapa MpH peLieHur GU3NUECKUX 3a1ad;

— pacno3HaBaTh (PU3NUECKUE sIBIEHUS (TPOLIECCh) M OOBSICHATD X HA OCHOBE 3aKOHOB 3JICKTPOIH-
HAMUKH U KBAHTOBOW (PU3MKH: B3aMMOICHCTBIE MATHUTOB, 3JISKTPOMArHUTHAS] MHAY KLU, AeHCTBUE
MarHUTHOT'O TOJIs HA MPOBOAHUK C TOKOM M JBMIKYLIHICS 3apsif, SJeKTPOMAarHUTHbIE KOJeOaHus U
BOJIHBI, IPSIMOJIMHEITHOE PacIPOCTPAHEHUE CBETA, OTPAKEHHUE, TPEIOMIIEHHE, HHTephepeHIus, T1-
bpakums 1 NOISIPU3aALUS CBETA, TUCTIEPCHs CBeTa; poTosaekTpuaeckuii s¢dext (porosddexr), cBe-
TOBOE /IaBJICHHE, BO3HIKHOBEHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAS M HCKYC-
CTBEHHAsl PaAHOAKTUBHOCTD;

— OMMUCHIBATh W3yUYEHHBIE CBOHCTBA BEILIECTBA (JEKTPUUECKHE, MATHUTHBIE, ONITHYECKHE U JJIeK-
TPOMATHUTHBIE SIBJIEHUS (MPOLIECCHI), MCIIONB3Ys (PU3MUECKHE BETMUMHBL 3JIEKTPHUECKHH 3apsif,
CHJIa TOKA, SJIEKTPUUECKOE HATPSDKEHHE, SJIEKTPUIECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIINAJIOB,
3/1C, pabota TOoKa, MHIYKIUSI MAHUTHOTO TOJIsI, cvita Amnepa, cuia JIopeHa, HHIyKTHBHOCTD Ka-
TYIIKH, SHEPTHS SJIEKTPUIECKOTO U MArHUTHOTO TIOJIeH, MEPHOJ M YacTOTa KojiebaHuii B konedaremnb-
HOM KOHTYpE, 3apsii U CHJIa TOKa B NPOLIECCE MAPMOHUYECKHUX 3JIEKTPO-MArHUTHBIX KOJIeOaHMH,
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(pOKyCHOE pacCcTOSIHHE U ONTHYECKAasl CUJIa JIMH3bL, TP OMUCAHUH TPABIJIBHO TPAKTOBATh (Pu3Hye-
CKHIi CMBICJT UCTIONIb3Y €MbIX BEJIMYHH, MX 0003HAUYEHHS U €AMHULIbI, YKa3bIBaThb (POPMYJIbI, CBS3bIBA-
IOLIHE JAaHHYIO (HU3NYECKYIO BEIMYUHY C JPYTUMU BEJIMUNHAMUY,

— ONHCHIBATh M3YYEHHbIC KBAHTOBBIE SIBJICHHS M MPOLECCHI, UCTIONB3Ys (PU3UUECKHE BETHMYHHBL:
CKOPOCTb 3JIESKTPOMATrHUTHBIX BOJIH, AJIMHA BOJHBI M 4ACTOTA CBETA, SHEPTHUSI U HMITYJIbC

(oTOHa, MepUOA MOy pacHaga, IHEPrHsl CBSI3U ATOMHbBIX SIIEP;

IPH OMUCAHUH MPABUIBHO TPAKTOBATH (PUIHUECKHI CMBIC] UCTIONIb3YyEeMbIX BEJMUUH, UX 0003Ha4e-
HUSI 1 €JUHULBL, YKAa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3UUECKYIO BEJIHMYHHY C APYTHMH
BEJIMYMHAMH, BBIYUCISIT 3HAUEHHE (PU3HMYECKOI BEJTUMYHHBI,

— aHAJTU3UPOBATH (HPU3NUECKUE TPOLIECCHI U SIBJICHHS, UCTIONB3Ysl (PU3HUECKIE 3aKOHBI U MPUHLHITBL!
3aKOH 3JIEKTPOMArHUTHOM MHIYKLIMH, 3aKOH MPSMOJMHEHHOTO pacpOCTPAaHEHHsI CBETA, 3aKOHbBI OT-
pPa’KeHHs CBETa, 3aKOHBI MPEJIOMIICHHS CBETA; ypaBHEHUe DifHIITeHHA 1i1s poTorddekTa, 3aKOH COo-
XpaHEHUs SHEPTHHU, 3aKOH COXPAHEHHS IMITYJIbCA, 3aKOH COXPAHEHHUS 3JISKTPHUUECKOT0 3apsi/a, 3aKOH
COXpaHEHHsI MACCOBOI'0 YHCJIa, MOCTYJIaThl bopa, 3aKOH pagroakTUBHOTO pacraaa; mpu STOM
pasznuuaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BbIpaKEHHUE M YCJIOBHs (rpa-
HUIIBI, 00J1aCTH) IPUMEHH-

MOCTH,

— ONpeneNsATh HATIPaBJICHUE BEKTOPA UHAYKLIUH MarHUTHOTO TOJIs MPOBOAHUKA C TOKOM, CHJIbI AM-
nepa u cuinsl JIopeHua,

— CTPOUTD U OMHUCHIBATH N300paKEeHHEe, CO3[[aBaeMOe MJIOCKUM 3€PKaJIOM, TOHKOMH JIMH30M;

— BBINIOJIHATH SKCIIEPUMEHTBI 10 HCCIIEIOBAHNIO (PU3UYECKUX SIBJICHHI 1 MPOLIECCOB C HCIOJb30Ba-
HHEM MPSMBIX U KOCBEHHBIX M3MEPEHHIA: mpu 5ToM (HOPMyIHpOBaTh npobieMy/3amady U TMIOTe3y
yueOHOTr0 SKCIePUMEHTa; COOMPATh YCTAHOBKY K3 MPEIJIOKEHHOT0 000pY 10BAHUS, TPOBOIUTD OIbIT
U (OpMyJIHPOBATH BBIBOJIBI;

— OCYLUECTBJISITh MPSIMbIE M KOCBEHHbBIC N3MEPEHUsT PU3MYECKHUX BEJIMYMH, PH 3TOM BBIOMPATH OI-
TUMaJIbHBIH CIIOCO0 M3MEpPEHHs M MCIOJIb30BaTh M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3Me-
peHuti;

— HCCJIEI0BATh 3aBUCUMOCTH (PM3HUYECKUX BEJIUYUH C HCIOIb30BAHHEM MPSIMbIX U3MEPEHHA: MPH
3TOM KOHCTPYHMpPOBAThb yCTAHOBKY, (PUKCHPOBATH pe3yJsibTaThl MOJYYSHHOW 3aBUCHMOCTH (pU3UUe-
CKHMX BEJIMYUH B BUJE TaOJHL U rpadMKOB, JeNIaTh BBIBOJBI MO PE3yJIbTaTaM UCCIISOBAHHUS,

— coOmonath npaBuiia 0€30MacHOro TpyZAa MpPU MPOBEISHUH HUCCIENOBAHUI B paMKax y4eOHOro
SKCIEePUMEHTa, YueOHO-UCCIIeI0BATEIbCKOM U MPOEKTHON AEATeNbHOCTH C HCIOIb30BAHHEM H3Me-
PUTENBHBIX YCTPOHCTB U 1aOOPaTOPHOTo 00OPYAOBAHUS,

— peliaTh pacy€THBIE 3a1a4H C SIBHO 3a1aHHOH (PU3MUIEeCKOi MOJEINbIO, UCTIONb3Ysl Pu3HyYecKue 3a-
KOHBI U MPUHLUIIBL, HA OCHOBE aHAJIN3a yCJIOBHUS 3a/1a41 BBIOMPATh PH3HYECKYIO MOJEIb, BIIEIATD
(usnueckre BeTUUUHbI 1 HOPMYJIbL, HEOOXOAMMBIE ISl €€ PEIIeHMUs, TPOBOIUTD PACUETHI M OLIEHH-
BaTh PEAJbHOCTb MOJYYEHHOTr0 3HAYEeHHUs (PU3UYECKON BETUUHHBI,

— pewiaTh Ka4eCTBEHHbIE 33J]a4. BbICTPAUBATH JIOTHYECKH HETPOTHBOPEUUBYIO LIETIOYKY PacCy K-
IeHUi ¢ ONOPOil HA M3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBIICHHUS,

— WCTIOJIb30BATh MPU PELICHUH Y4eOHbIX 3a7a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHUH JIJIsI
MOMCKA, CTPYKTYPUPOBAHNUS, MHTEPIIPETALIUH U NMPEACTaBICHHs Y4eOHOM U Hay YHO-TIONYJISIPHOMN HUH-
(opmarLuy, MONYyYSHHOW 13 PA3INYHBIX HCTOYHUKOB, KPUTHYECKU aHATU3UPOBATH MOJIy4aeMyt0 HH-
dbopmanuio;

— OOBSCHATH MPUHLIUIBI ACUCTBHS MALIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB; pa3inyuaTh yCio-
BUsI UX O€30MACHOrO HCIOIb30BAHKS B TIOBCEIHEBHOM JKU3HH,

— NPUBOAMTH MPUMEPBI BKJIAJA POCCHICKUX U 3apyOeKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHUE MPOLIECCOB

OKPY’KaIOLIEero MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIOJb30BaTh TEOPETHYECKHE 3HAHMUS MO (HU3MKE B MOBCEAHEBHOMN JKU3HU AJis1 oOecredeHust Oes-
OMACHOCTH MpH 00paIleHHH C MPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IJIsl COXPAHEHHUS 310PO-
Bbs M COOJTFO/IEHHSI HOPM 3KOJIOIMYECKOTO TIOBEICHHSI B OKPY KAIOLIeH cpene;

— paloTraTh B rpymIe C BBINOJHEHUEM Pa3IMYHbIX COLMAJbHBIX POJICH, MIAHUPOBATH PadOTy
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IPYIIIBL, PALIHOHAIBHO PACIIPENeiTh OOA3aHHOCTH U TUIAHUPOBATh ACSITEIbHOCTD B HECTAHIAPTHBIX
CUTyalusiX, aA€KBaTHO OLICHUBATh BKJIAJ KaXXA0r0 U3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMaTPUBA-

€MOM TPOOIeMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 kaacc (68 4)
JesiTeIbHOCTD DNeKTPOH-
Conepsxanue no OcHoBHBIE YUHTes ¢ ye- Hble U Hu(-
Tema DOrOC BHABI TOM padoueii poBbIe 00pa-
AesITeJIbHOCTH | MPOrpaMMbl BOC- | 30BaTeJIbHbIE
NUTAHUSA pecypcsbl
PA3JEJ 1. ®PUNKA U METOJblI HAYYHOI'O HIO3HAHUA (2 4)
dusuka u O®usuka — Hayka o | Pabora B rpynme | 3Hanue  mpasua | IIporpamMmbl
METObI npupozne. HayuHsle | mo noarotoske MIOBEICHUS B | PU3UKOHA.
HAay4HOTO METOJIbI TO3HAHUST | KOPOTKHUX CO00- KJlacce, mkonae, | ®m3uka 7-11
MO3HAHUS OKpY>KaroIlero LIIEHUH O pONIU U | AOMA; OTPULATENb- | KIL
(23) mupa. Ponb skcne- | mecte pU3MKM B | HO€ OTHOLIEHUE K

pPUMEHTa U TEOPUU
B IIpoLiecCe MO3Ha-
HUS IPUPOJIBL.
OKCHepUMEHT B
¢dusnke.
MonaenupoBanue
(U3NUECKUX SIBJIE-
HUN U IPOLIECCOB.
Hayunsie rumno-
Te3bl. Pusnueckue
3aKOHBI U TEOPHH.
I'pannue! npume-
HUMOCTH (pu3nde-
CKHX 3aKOHOB.
ITpunumn cooTBeT-
CTBUSI.

Ponb u mecto ¢u-
3UKH B HOpMHUpO-
BaHUU COBpEMEH-
HOH HAy4YHOH Kap-
THUHBI MHpA,

B [IPAKTHYECKOU
NesTeNbHOCTH JIFO-
nen

MPaKTUYECKOH fe-
ATEIBHOCTH JIFO-
nen.

OcBoeHue OCHOB-
HBIX IIPUEMOB pa-
60TBI ¢ LN POBOI
nadopaTopueii o
¢dusnke

HapyuUIeHUsAM I10-
psimka B Kiacce,
IIKOJIE, K HEBBI-
MTOJIHEHHIO YEJIOBE-
KOM CBOHX 00sI3aH-
HOCTEH.

PA3JIEJ 2. MEXAHHUK

A (184, m3 Hux 1 4

— KOHTPOJIbHAs paboTa)

Kunemaruka

(5 1)

Mexanudeckoe
nBukenne. OTHO-
CUTEJIbHOCTb MeXa-
HUYECKOTO JBUKE-
Husa. Cucrema ot-
cuéra. Tpaekro-
pusi.
Ilepemernenue,
CKOPOCTb (CpemHsis

CKOPOCTb,

IIposenenue sxc-
MEePUMEHTA. U3Yy-
YEHUE HEPABHO-
MEPHOTO IBHXKE-
HUS C LEJIBEO
onpeneneHus
MTHOBEHHOM CKO-
pPOCTH; UCCIEN0-
BAaHME COOTHOLLE-
HUSL MEXIY

Hnrepec x npory -
KaM Ha MNOpUPOIE,

MOABUXHBIM  UI-
paM, Yy4YacTHIO B
CIHOPTUBHBIX  CO-
PEBHOBAHMSIX,

CTpPEMJICHUE HE CO-
BEpLIAThb To-

CTYIKH, YIPOXKar0O-
e

Poccutickas
3JIEKTPOHHAS
IIKOJIa
https://resh.ed
u.ru/.
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MTHOBEHHAas! CKO-
POCTB) U yCKOpe-
HU€ MaTepHalIbHOU
TOUYKH, UX MPOEK-
L[MU Ha OCH CU-
CTeMbl KOOPAMHAT.
CnosxeHue nepeme-
LIEHUH U CJIOXKe-
HUE CKOPOCTE.
PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE
JIBIDKEHUE
I'paduku
3aBUCUMOCTHU
,KoopAMHAT
,CKOpOCTH
YCKOpPEeHUs, yTH
U [IepeMeLIeHMs]
MaTepHUATbHON
TOYKH OT

.BpeMeHHU
CobonHoe nane-
HUE. Y CKOpeHue
cBOOOHOTO Tase-
HUS.
Kpusonuneiinoe
nBUKeHUe. /Brke-
HUE MaTepHalIbHOU
TOUYKH 10 OKPY K-
HOCTHU C IIOCTOSTH-
HOH IO MOAYJIIO
CKOPOCTBIO. YTIIO-
Basi CKOpPOCTb, JIU-
HEHAasi CKOPOCTb.
Ilepuon u wacrora
obpamenus. Llen-
TPOCTPEMUTENILHOE
YCKOpeHUe

, Y TSIMU
MPONAEHHBIMU
TEJIOM 32
MOCJIEIOBATEIbHbI
€ paBHBIC
MPOMEKY TKH
BPEMEHU TPHU
PaBHOYCKOPEHHO
M ABUKEHUU

C Ha4YaJIbHOMU
,CKOPOCTBEO
PaBHOM HYJIIO,

U 3yYCHHE
JBIKEHUS
LIapuKa B BA3KOM
JKAJKOCTH
OOmbsicHeHHE OC-
HOBHBIX MMPUHLIU-
TIOB JIEUCTBUSA
TEXHUYECKHUX
YCTPOMCTB, TAKUX
KaK: CIIUIOMETD,
LIETTHBIE U PEMEH-
HbIE TIepenayn
JBIDKEHUS, U
yCJIOBUH uX Oe3-
OMacCHOTO HC-
MOJIb30BAHUS B
MOBCETHEBHOMN
JKU3HH.

Pemenne pacuér-
HBIX 3a/1a4 C SIBHO
3amaHHOH pu3n-
YECKON MOAENBIO
C UCTIOJIb30Ba-
HUEM OCHOBHBIX
dbopMy 1 KTHEMA-
THKH.
IToctpoenue u
aHamu3 rpaduKoB
3aBUCUMOCTEN
KHHEMaTUIECKUX
BEJINYUH OT Bpe-
MEHH.
PacnioznaBanue
(pU3HUECKUX SIB-
JICHUH B y4eOHBIX
OMBITaX U OKPY-
JKaroLIeN KU3HU:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
NPSIMOJTUHEHHOE

COOCTBEHHOMY
3I0pPOBBIO U 0e3-
OIMAaCHOCTH.
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IBIIKEHUE, CBO-
OonHOE nageHne
TeJ, IBMKEHHE TI0
OKPY?KHOCTH.
Onucanue mMexa-
HHYECKOTO JBH-
JKEHUSI C UCTIOJb-
30BaHuEM (HH3H-
YEeCKUX BEJINYMH:
KOOPIHMHATA,
nyTh, epeMelLLe-
HHE, CKOPOCTb,
yCKOpEHHe.
Pabora B rpymnmax
NpH MJIAHUPOBA-
HUH, POBECHUH
U UHTEPIpeTaLiN
pe3yJIbTaTOB OIbI-
TOB, M aHAJTU3E
JOMOJTHUTEIbHBIX
HCTOYHHKOB HH-
dopmanmu no
TeMe

JnHamuka

(74)

IIpuHuun oTHOCH-
TenbHOCTH | anu-
nes. [lepBriil 3aK0H
Herotona. Unep-
LUAJIbHBIE CH-
CTEMBI OTCUETA.
Macca Tena. Cuna.
IIpuauun cynep-
no3uuuu cuit. Bro-
poii 3akoH Hbro-
TOHA ISl MaTepU-
aJIbHON TOYKH.
Tperuii 3ak0H
Herotona nnis ma-
TEPUATIbHBIX TOUECK.
3aKOH BCEMUPHOTO
taroteHus. Cuna
TsokecTu. llepBas
KOCMHYECKasi CKO-
pPOCTB.

Cuna ynpyrocTu.
3akoH I'yka. Bec
Tena.

Tpenue. Buner Tpe-
HUs (TTOKOS1, CKOJIb-
JKEHUSI, KAUEHUS).
Cuna tpenus. Cy-
xoe TpeHue. Cuna
TPEHUs

IIposenenue skc-
NepUMEeHTa. Uc-
cllelOBaHHe 3aBU-
CHUMOCTHU CHUJI
yIpPYTroCTH, BO3-
HUKAIOLIUX B IIPYy-
JKUHE U PE3UHO-
BOM 00pasiie, OT
ux pedopmarumy;
U3y4eHHe ABUXKe-
Hus Opycka

MO HAKJIOHHOM
IJIOCKOCTH;, UC-
clieJ0oBaHUe yCIlo-
BHI PAaBHOBECHS
TBEPIOTO TEIA,
HUMEIOLIETO OCh
BpallleHus.
Ob6mwsicHeHHE 0CO-
OeHHocTel pas-
HOMEPHOTO U paB-
HOYCKOPEHHOT'O
MPSIMOJIMHEMHOTO
IBUKEHMUSI, CBO-
OonHOrO MageHus
TeJ, IBUKEHUS
0 OKPY>KHOCTHU
Ha OCHOBE 3aKO-
HoB HrroTOHa,

HaBbikn  KoJIEK-
TUBHOH  y4eOHOU
NEeSITeIbHOCTH, B
TOM YHCIE TIpU
pa3paboTke u pea-
JU3aLUU  TBOpYE-
CKUX  TIPOEKTOB,
TOTOBHOCTb K KOJI-
JIEKTUBHOMY TBOp-
YEeCTBY; B3aUMOIIO-
Moue npu padore
B TIape U TpyTIe.
HWnanuuunposanue u
MO /IePIKKa Ucclie-
NOBATENbCKOM Ae-
STeTbHOCTH 00Y-
YA UINXCS B PaM-
Kax pean3aliu
UMH UHIUBHIY -
ANBHBIX U TPYTIIO-
BBIX HCCJIEIOBA-
TEJbCKUX TPOEK-
TOB, YTO JACT 00y-
YAIOIUMCSI BO3-
MO3KHOCTbH MPUOO-
pecTH HaBBIK Ca-
MOCTOSITEITBHOTO
pelIeHus] TEOPETH-
YECKOU MPOOIeMBI,

Enunas  xoi-
nexuust  [{OP
Ne 186504. Bu-
J€OPOJIUK-
aHUMaLMs
«CpaBHeHue
CUJIBI  TpEHHus
MOKOsl,  CHJIbI
TPEHUs] CKOJIb-
JKEHUS] U CUJIBI
TpeHUsl Kaue-

Hust  EnguHas
KOJIICKIIHS
1HOP No
186399. Bu-
IE€OPOJIHK-
aHUMAalHs

«Cuna TpeHus
npu  Xoaboey.

1HOP No
186305. Bwu-
JeOPOJIHK-
AHUMAIHIs

«Cuna TpeHus
MOKOsl M CHUJa
TPEHUs] CKOJIb-
JKEHUSD»
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CKOJIbJKEHUS U
CuJia TpEeHHUs Io-
kost. Koappumment
TpeHus. Cuna co-
MPOTUBJIEHUS TPU
IBUKEHUU TeJa B
JKUIKOCTU WU
rase.
IloctynarenpHoe 1
BpallaTeIbHOe
IBUKeHUe abco-
JIFOTHO TBEPIOTO
TeJa.

MOMEHT CHJIBI OT-
HOCHUTEJIbHO OCH
Bpauienus. [lnedo
CUJBL. Y CI0BUs
paBHOBECHS TBEP-
J0ro Tena

3aKOHA BCEMHUP-
HOT'O TATOTEHHUS.
OOmBsicHEHHE OC-
HOBHBIX MMPUHLIU-
IOB JCeHCTBHS
TEXHUYECKHX
YCTPOMCTB, TAKUX
KaK MOOIIUITHUKH.
OOmbsicHEHUE [IBU-
JKEHHUS UCKYC-
CTBEHHBIX CITyT-
HHUKOB.

Pemenne pacuér-
HBIX 33734 C SIBHO
3amaHHOH pu3m-
YeCKOH MOACIIbIO
C HCIIOJIb30Ba-
HHEM OCHOBHBIX
3aKOHOB U Hop-
MYJI TUHAMHKH.
Pacmio3znaBanune
(U3HUECKUX SIB-
JICHUH B y4eOHBIX
OMBITaX U OKPY-
JKAIOIIEH JKU3HH:
WHEPLUS, B3aUMO-
NEUCTBUE TEJL
AHnamu3 pusude-
CKHX TPOILECCOB U
SIBJIGHHUH C HC-
MOJIL30BAHUEM 34-
KOHOB U IIPUHLU-
IIOB: 3aKOH BCe-
MHUPHOTO TSITOTE-
uus, I, 11 u 111 3a-
koHbI HbIOTOHA,
MIPUHLUII CyTIep-
MMO3ULIMU CHII,
MIPUHIIUIT PaBHO-
MPaBHOCTH HUHEP-
LIMAJILHBIX CUCTEM
oTCuéTa

HaBBIK TE€HEPUPO-
BaHUs U oopmuie-
HUSI COOCTBEHHBIX
WJel, HaBbIK yBa-
JKUTEJIbHOTO OTHO-
HICHUS K YY3KUM
uaesiM, opopMIIeH-
HBIM B paboTax
OPYTHX UCCIIEA0-
BaTeJel, HaBbIK
1y OJTMYHOTO BBI-
CTYIUICHUS TIepen
ay IUTOpHEN, apry-
MEHTHPOBAHUS U
OTCTAauBaHUS
CBOEH TOYKH 3pe-
HUSI.

3aKoHbI
COXPaHEHUS B
MEXAHUKE

(61)

Hmnynsc matepu-
aJbHOU TOYKHU
(Tena), cuctemsl
MaTepUaJbHbIX TO-
yek. Umnynsc
CUJIBI U U3MEHEHUE
uMIyJibca Tena. 3a-
KOH COXPaHEeHUs!
uMmmynbca. Peak-
TUBHOE JIBIJKEHUE.

IIposenenue sxc-
NEpUMEHTA. U3Y-
yeHre a0COJIFOTHO
HEYIPyTroro
yaapa ¢ oMo-
IO ABYX OOJ1Ha-
KOBBIX HUTSHBIX
MasATHUKOB, UC-
CJIEIOBAHME CBSI3U
pPabOThI CHIIBI C

TlonoxxurenbHoOE
OTHOIIICHUEC K
yueOHOMYy  mpo-

LIecCy; yMEHHEe Be-
ctu cebs Ha ypo-
Kax; TO3HABATEJIb-
HbIE MOTPEOHOCTY;
noTpeOHOCTh pac-
LIUPSATL KPYyrosop;

Enunas  xoi-
nexkuust  [{OP
Ne 186828. «K
MTOHSITUIO

MOIIHOCTW.
Enunas  xoi-
nexuust  [{OP
Ne 186527.
«ITaposoii

JABUTATENb |
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KaK. BOJOMET, KO-
nép, NPy KUHHBINA
MTUCTOJIET.
OO0mbsicHeHUE 1BH-
JKEHUS PAKET C
OMNOpOH HA U3Y-
YeHHbIe Ppr3nde-
CKHE BEJIMYHUHBI U
3aKOHBI MeXa-
HUKH.
Hcnonb3osanue
IPU TIOATOTOBKE
coodueHni

O NMPUMEHEHHUH
3aKOHOB M€Xa-
HUKHU COBPEMEH-
HBIX HH(pOpMALH-
OHHBIX TEXHOJIO-
UM 115 TIOMCKa,
CTPYKTYpPHPOBa-
HUsI, UHTepIpeTa-
LIUH U TIPEACTaB-
neHust uHpopma-
LM, KPUTHYE-
CKMI aHaJIN3 MO-
JTy4aeMoit nHGpop-
Malyu

PA3JEJ 3. MOJIEKYJ/JIAPHAA ®U3NKA U TEPMOANHAMMUKA (24 4, u3 HuX 2 4 —
KOHTPOJIbHBIE PaboThI)

OCHOBBI
MOJIEKY JIAPHO-
KUHETUYEeCKO
Teopuu(9 1)

OcCHOBHBIE TTOJIO-
JKEHHUSI MOJIEKY -
JSIPHO-KUHETHYE-
ckol Teopun. bpo-
YHOBCKOE JIBIKE-
Hue. npdysus.
XapakTtep ABUXKE-
HUS U B3auMOJIel-
CTBUS YaCTHUI] Be-
mecTBa. Mogenn
CTPOEHHUS Ta30B,
JKUAKOCTEN U TBEP-
IIBIX TEJ U 00BsC-
HEHHE CBOMCTB Be-
IIeCTBa HA OCHOBE
3TUX MOAEJIEH.
Macca mosexy.J.
KommuecTBo Beme-
crBa. IlocTosiHHAs
ABoraznpo. Temno-
BOE PaBHOBECHE.
Temnepatypa u e€
uzmepenue. [lkana

IIposenenue skc-
MEPUMEHTA. OTpe-
JieJIGHHE MaCChl
BO3/1yXa B KJlacc-
HOI1 KOMHATe Ha
OCHOB€ U3Mepe-
HUH 00BEMA KOM-
HATbI, TaBJICHUS
U TEMIIEPaTypPbl
BO3/lyXa B HEW,
HCCIIeJOBAHUE 3a-
BUCHMOCTH
MEXAY MapamMeT-
pamMu COCTOSIHHSI
Pa3pEeKEHHOTO
rasa.
OO0mBsicHEHHE OC-
HOBHBIX MMPUHLIU-
OB JeHCTBHIT
TEXHUYECKHX
YCTPOMCTB, TAKUX
KaK: TEPMOMETP U
OapomeTp; U

Ilo3naBaTenbHBIC
noTpedHOCTH, TO-
TpeOHOCTh pacIiu-
piTh  KPyrosop,
NPOSIBJISATE  JTF000-
3HATEJIBHOCTD, Oe-
pPEKHOE  OTHOIIE-
HHE K pe3yJibTaTam
CBOETO Tpyaa,
TpyJAa APYTHX JIO-
IeH, K [KOJbHOMY
UMYIIECTBY, yueb-
HUKaM,  JIHYHBIM
BEIAM.

Enunas koin-
nexuwusi LHOP
Ne 186696.
Buneoponux
«Tennosoe
paciuipeHue
TBEPAOro
Tena.

1HOP No
186458.
Crnaiig-moy
«TBépnele Be-
L1ECTBAY.
Enunas  xoi-
nexkuust  [{OP
Ne 151845.
3HakoBas
(xoMIIBIOTED-
Hasi ~ MOJeJb)
IOBIKEHUST MO-
JIeKyJI rasa.
1HOP No
186320.
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temnepatyp Llens-
cusl.

Monens uneanb-
Horo raza. OCHOB-
HOE YPaBHEHHE MO-
JIEKY JISIPHO-KHHE-
TUYECKON TEOPUH
U7EeaIbHOTO rasa.
AOCOIOTHAS TEM-
neparypa Kak Mepa
CpeAHel KHHeTHYe-
CKOW DHEPTHH Tel-
JIOBOTO ABMIKEHUS
yacTull rasa. ['azo-
BbI€ 3aKOHBIL. Y paB-
HeHue MeHnene-
eBa—Kunanelipona.
3akoH JlanbToHa.
Hzonpoueccsl B
U7eaTbHOM rase ¢
MOCTOSTHHBIM KOJTH-
YECTBOM BELIECTBA.
I'paduueckoe
MIPENCTABICHHE
H30MPOLIECCOB:
u3oTepMa, u30-
xopa, n3odapa

yCJIOBHI nX O€3-
OMAaCHOTO HC-
MOJIb30BAHUS B
MOBCEIHEBHOM
JKU3HU.
PacnioznaBanue
(pU3HUECKUX SIB-
JeHUN B y4eOHBIX
OTIBITaX U OKPY-
JKaroUIeN KU3HU:
o dysust, 6po-
YHOBCKO€ JIBUKE-
HUE.

Ornucanue Terio-
BBIX SIBJICHU C
UCTIOJIb30BAHUEM
dusnyeckux Be-
JIUYUH. JaBJICHUE
rasa, Temrnepa-
Typa, CPeIaHsIS KU-
HETUYeCKast SHEP-
TSl XAOTHYECKOTO
TOBUKESHHS MOJIE-
KYJI, CPeTHEKBAI-
paTu4Hasi CKO-
POCThb MOJIEKYJI.
Ananus pusnde-
CKUX TIPOIIECCOB U
SIBJIGHHUI C UC-
MOJIb30BAHUEM
MOJIEKY JISIPHO-KH-
HETHUYECKOHN T€O-
pPHUH CTPOCHUS Be-
IeCTBA, FA30BbIX
3aKOHOB, CBSI3H
CpeAHel KUHETH-
YECKOW 3HEPTrUn
TETJIOBOT'O IBU-
JKEHUST MOJIEKYJI C
abCOJIFOTHOM TeM-
nepaTypoi.
Pemenue pacuér-
HBIX 3a7a4 C SIBHO
3amaHHON pu3n-
YECKON MOAENBIO
C UCTIOJIb30Ba-
HUEM OCHOBHBIX
MOJIOKEHU N
MKT, 3aKk0HOB U
bopmyn Moneky-
JSIPHOU (PU3UKH.
Pabora B rpynmax

Crnaig-moy
«Ilomu- u mo-
HOKpH-
CTaJIbD).
Konnexuus
KPHUCTAJLIOB.
Mopnenu kpu-
CTAJUTMYECKUX
PELIETOK.
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MouiHoCTb dJeK-
TPUUYECKOTO TOKA.
O/J1C u BHyTpeHHee
COIPOTHUBJICHHUE
UCTOYHHUKA TOKA.
3axoH Oma aiis
NOJTHOH (3aMKHY-
TOM) 3NeKTpUIe-
ckon nenu. Kopor-
KO€ 3aMBbIKaHHE.
DIeKTpOoHHas Mpo-
BOAVMMOCTb TBEP-
IIBIX METAJLIOB. 3a-
BHUCUMOCTbB COTIPO-
TUBJICHUS] METaJI-
JIOB OT TeMIIepa-
Typbl. CBepxIpo-
BOJIUMOCTb.
DNeKTpUUECKUH
TOK B BaKyyMe.
CaolicTBa 371€K-
TPOHHBIX MTyYKOB.
ITonynpoBogHUKH.
CobcTBeHHas u
pUMECHast TPOBO-
IUMOCTb ITOJTYTIPO-
BOAHUKOB. CBOI-
CTBa p—Hn-Tiepe-
xopa. Iloxynpo-
BOJIHUKOBBIE TIPH-
OopBL.
DNeKTpUUeCKU
TOK B pacTBOpax U
pacruiaBax 3JeK-
TPOJIUTOB. DJIeK-
TPOJIUTHYECKAS
IVICCOLMALIHS.
DNEKTPOIH3.
DNeKTpUUeCKUi
TOK B rasax.
CamocTO-ATeNbHbI
Hu
HECaMOCTOSITEJIbHBI
M paspsn
Momnnus. [1nazma

npuOOPBkI, JIIEK-
TPOOCBETUTENb-
HbIe IPUOOPHI,
TEPMOMET) CO-
MPOTUBJICHHUSI, Ba-
KYYMHBIH THO,
TEPMUCTOPBI U
(bOTOPE3UCTOPHI,
TOJTy TPOBOIHU-
KOBBIM JHUOI,
rajbBaHUKa;, U
yCJIOBUM uX 0e3-
OMacHOTO MpHUMe-
HEHUS B MPAKTH-
YECKOM )KU3HHU.
Pemenne pacuér-
HBIX 3a/1a4 C SIBHO
3amaHHON pu3n-
YECKOU MOAEIIBIO
C UCTIOJIb30Ba-
HUEM OCHOBHBIX
3aKOHOB " (op-
My TeMsbl «Ilo-
CTOSIHHBIN 3JIEeK-
TPUYECKUN TOK».
PacnosnaBanue
(U3HUECKUX SB-
JeHUN B y4eOHBIX
OMBITaX U OKPY-
JKAOLEH KU3HU:
BAEKTPUIECKast
MPOBOJIUMOCTb,
TETUIOBOE, CBETO-
BOE, XMUMHYECKOE,
MarHuTHOE J1eii-
CTBUSA TOKA.
AHanus 31eKTpu-
YECKUX SIBJICHUH
U TIPOLIECCOB B
LETAX MTOCTOSTH-
HOT'O TOKa C UC-
MOJIb30BAHUEM
3aKOHOB: 3aKOH
Owma, 3akoHOMED-
HOCTH IOCJIEN0-
BaTEJILHOTO U Ta-
pajIeNbHOTO COo-
€AUHEHUs TIPO-
BOJHUKOB, 3aKOH
Jxoyna—
Jlenma.
Onucanue

MPOEKTOB, 4TO
nacT obyuato-
IIUMCsA BO3MOXK-

HOCTb NprodpecTu
HaBBIK CaAMOCTOSI-
TEJILHOTO PEIIeHUs
TEOPETUUECKON

poOJIeMBbI, HaBBIK
TeHePUPOBAHUSA U
oopmnenus coO-
CTBEHHBIX  HMAEH,
HaBBIK YBAKUTEJb-
HOTO OTHOIIEHUS K

9y KUM unesm,
oopmIIeHHBIM B
padotax  Opyrux
HccieaoBaTeNieH,

HAaBBIK  MyOJn4-
HOT'O BBICTYIIICHHSI
nepen ayAuTO-

puel, aprymMeHTu-
POBaHUs U OTCTau-
BaHHS CBOEH TOUYKH
3PEHUSL.

MPOBOJHUKOB
IIposepka 3a-
koHa Jlxoyis
— JleHna.
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KosebaTeIbHOM
KOHType. AHajo-
s MEXIy Mexa-
HUYECKUMH H 3JICK-
TPOMArHUTHBIMU
KOJIeOaHUSMH.
®opmyna Tom-
COHa. 3aKOH cOoXpa-
HEHUs SHePTHH B
U/IeaJIbHOM KOJIe-
0aTeTbHOM KOH-
Type.
IIpencrasnenue o
3aTyXaroMuX KoJjie-
Oanusx. BeHyX-
JCHHbIE MEXaHUYe-
CKue KoJieOaHusl.
Pe3onanc. BeiHyx-
TCHHBIE 3JIEKTPO-
MarHUTHbIE KOJIe-
OaHus.
IlepeMenHBII TOK.
CunycouaanbHbIN
MEPEMEHHBIN TOK.
MowHoCTE nEepe-
MEHHOT'O TOKa. AM-
TJIUTY AHOE U AeH-
CTBYIOLIIEE 3HAYE-
HHUE CHJIbI TOKA U
HATIPSKEHUSI.
Tpanchopmarop.
IIpoussoxactso, ne-
penaya u moTped-
JICHUE 3JIEKTpUIe-
CKOW DHEPTHH.
DKOJIOTHYECKHE
PHUCKU TIPU TIPOU3-
BOJICTBE 3JIEKTPO-
sHepruu. Kynsrypa
UCTIOJNIB30BAHUS
3JIEKTPOIHEPTHH B
MOBCEHEBHOU
JKU3HU

BJIEKTPUIECKHI
3BOHOK, T€Hepa-
TOP MEPEMEHHOTO
TOKA, JINHUU
3JIEKTpONepenay;
1 YCJIOBUN UX
6e3omacHoro npu-
MEHEHUSI B TPaK-
TUYECKOMN JKU3HU.
Pemenne pacuér-
HBIX 3a/1a4 C SIBHO
3amaHHOH Pu3m-
YECKON MOAENBIO
C UCTOJIb30Ba-
HUEM OCHOBHBIX
3aKOHOB U (Hop-
MYJI, OITUCBHIBAIO-
IMX MEeXaHUYe-
CKHE U BJIEKTPO-
MarHUTHBIE KOJie-
OaHwms.

Onucanue usy-
YEHHBIX MEXaHU-
YECKUX U 3JICK-
TPOMArHUTHBIX
KoebaHuii ¢ uc-
MOJIb30BAHUEM
dusnyeckux Be-
JIUYUH. IEPHOM U
qacToTta kKoneba-
HUM, aMIUIUTY 1a
u ¢asza koseda-
HUH, 3apsi U Cuia
TOKa B IIpOLiECCe
TFapMOHHYECKHIX
3IEKTPOMArHUT-
HBIX KOJICOaHUH.
Pemenue xaue-
CTBEHHBIX 3a7a4 C
ONOpOi Ha U3y-
YEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH,
OMNUCBIBAIOLINE
MEXaHHYECKUE U
3IEKTPOMArHUT-
HbIE KOJIeOaHusI.
Pabora B rpymmax
MPU TUTAHUPOBA-
HUH, POBENCHUU
U MHTEPIIPeTaLuN
Pe3yJIbTaTOB OIbI-
TOB, U aHAJIN3E
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3aBUCUMOCTh
«Macca — CBETHU-
MOCTB» JJ1d 3BE3]
rJIABHOM ITOCJIEH0-
BAaTEJILHOCTH.
BnyTtpennee ctpo-
eHue 3831, CoBpe-
MEHHBIE
MPENCTABJICHUS O
MPOUCXOXKICHUH U
sposmronuu CoJHia
U 3BE3]1. DTallbl
JKU3HU

3BE3M.

Muneunsnii IIyte —
Hama I"amakTuka.
Tlonoxxenne n nBU-
skenue CoJiHIIA B
T"amaxTuke. Tumnsl
rajgakTuk. Pagmo-
raJJaKTUKH

1 kBasapel. Yép-
HBbIE JIBIPBI B IZIpax
rajJJaKTHK.
Bcenennas. Pac-
mupenue Beenen-
HO.

3akon Xabbma.
Pas0eranue ranax-
THK.

Teopus bonbmoro
B3pbIBA. PenukTo-
BOE HU3-

JyUYeHHUE.
MacirabHas
cTpykTypa Beenen-
Hoil. MeTa-
rajlakTHKa.
Hepeménnslie npo-
OyeMBbl aCTPOHO-
MHH

Bcenennoii.
IIposenenue
HabroneHuit He-
BOOPYKEHHBIM
IJ1a30M C UCIMOJIb-
30BaHUEM KOMIIb-
IOT€PHBIX
MPUIIOKEHUN AJIs
orpeseNieHus Mo-
JIOKEHUS
HeOeCHBIX 00BeK-
TOB Ha KOHKpET-
HYIO [aTy: OCHOB-
HblE CO3BE3/Us
CesepHoro noJy-
Hiapust u

SIDKUE 3BE3/BI.
IIposenenue
HaOJIIOIeHUH B
Teneckon JlyHel,
riaHeT, Mneu-
Horo llytn

CucremaTusanus 1 060011eHHe MaTepuaia Kypca ¢uszuku (4

1)

Cucrematusa-
aus

u 00001IeHIE
MaTepuaa

Kypca
¢buzuku (4 1)

Ponb pusuku u
aCTPOHOMHHU B KO-
HOMUWYECKOH, TEeX-
HOJIOTHYECKOM, CO-
UAJTBHON U
STHUECKOH cepax
NEeSATETbHOCTH Ye-
JIOBEKA,

YyacTtue B auc-
KYyCCHH O POJIH
busuku u
aCTPOHOMHHU B
pa3Iu4HbIX che-
pax aesTeNbHOCTH
YeJIOBEKA.
Iloaroroska

3HaHWE W BBITIOJN-
HEHHE CaHUTAPHO-
TUTHEHUYECKIX
mpaBui, coOIoe-
HUE 370poBbe cOe-
peraromero  pe-
JKUMa JTHSL;

Cucrematusa-
aus

u 00001IeHIE
MaTepuaa

Kypca
¢buzuku (4 1)
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poJb U MecTo pu-
3UKU U aCTPOHO-
MHH B CO-
BPEMEHHOH Hay4-
HOH KapTHUHE MUDA,
poJb

¢dusngeckoii Teo-
pun B pOpMHUpPOBa-
HUH
MIPEACTABICHUH O
¢dusngeckoii kap-
THHE MHUPa, MECTO
¢dusngeckoii kap-
THUHBI MUpa B
o0rmeM psgy co-
BPEMEHHBIX €CcTe-
CTBEHHO-HAYYHBIX
MIPEACTABICHUH O
npupone

cooOwIeHnii 0 Me-
cTe pusudeckoi
KapTUHBI MUPA B
psiy COBpEMeH-
HBIX MIPECTaBIIe-
HUU O IPUPOJE.
Brinmonnenue
y4eOHBIX 3a7a-
HUH, JEMOHCTPHU-
PYIOLINX OCBOE-
HHE OCHOBHBIX
NIOHATHH, pU3N-
YECKUX BEJINIHH
U 3aKOHOB Kypca
busnku

10—11 knaccos

yBaKEHUE K TPy Ay
Y TBOPUYECTBY
CTapIIuX U
CBEPCTHHUKOB,;
HaBBIKH KOJIJICK-
TUBHOH y4eOHOM
NeSTeIbHOCTH, B
TOM YHUCJIE MIPU
pa3paboTke u pea-
JIM3aLUH TBOPUE-
CKHUX TPOEKTOB;
TOTOBHOCTb K KOJI-
JIEKTHBHOMY TBOP-
4YeCTBY; B3aUMOIIO-
Motk npu padore
B Mape U rpymnre.
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