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Pa6ouas nporpamma nucuuruinHbl «Pu3nka» paspaboTaHa Ha OCHOBE:!

®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 (pen. ot 16.04.2022) «O6 oOpa3zoBanuu B
Poccuiickon ®@enepanun»;

denepanbHOr0  TOCYIapCTBEHHOTO  00pa30BAaTEIBHOIO  CTAaHAApTa CPEOHEro  OOIIero
oOpazoBanus (yrBepkaéH IIpukazom MunucrepcTBa oOpa3oBaHus ¥ Hayku Poccuiickori denepanuu
ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022);

denepadbHOTO  TOCYZAapCTBEHHOTO  oOpazoBarenbHoro  crangapra (DPI'OC)  cpemnero
npodeccruonansHoro obpazoBanusi 1o crenuansbHOCTH 19.02.12 «TexHoyoruss MpoayKTOB MUTAHUS
JKUBOTHOTO TPOUCXOXKJICHUS», YTBEPKICHHBIM MPHKa30M MUHHUCTEpCTBA OOpa30BaHUS W HAYKH
Poccuiickoit @enepannu ot 18.05.2022 r. Ne 343.

[TpumepHoli pabodeil mTporpamMmbl cpemaHero obmiero obpasoBanus «®Duznka» (6a30BBIN
YPOBEHB)

[TpumepHoii mporpamMmbl BochuTaHus (omoOpeHa pemieHueM (denepanpbHOro  yuyeOHO-
METOJIMYECKOr0 00BETMHEHHMS 110 001meMy o0pa3zoBanuto, MpoTokoa oT 02.06.2020 Ne 2/20).

CocTraBurelinb: g//{ffﬁ%éx‘k‘..ﬁ,c s HeprmnHa E.C.
PabGouass mporpamma paccMOTpeHa W YTBEpXKJCHa Ha 3aceJaHud Kadeapbl TYMaHUTApHBIX U

€CTECTBEHHO-HayYHbIX TuciuIInH (mpotokon Nell ot 30.06.2023 r.)

3aBeayromuii kadeapoii: Y i g = Bacuaenko O.B.
y p / (/ L et —_

PaGouass mporpamMmma paccMOTpeHa W yTBEpXKJEHA Ha 3aceIaHUU MPEIMETHOH (I[UKIIOBOW) KOMHCCHHU
(mpotokoi Nell ot 30.06.2023 r.)

£ // .
Ilpeacenarens npeaMeTHOH (HUKJIOBOH) KOMHCCHH // g 3Bsairuna O.B.

3aBenyrommii oraesenuem CIIO I'opnaanos C.A.




1. MACIIOPT PABOYEN MPOTPAMMBI JJUCIHHUIIJIUHBI

1.1. O6;1acTh NPUMEHEHUS IPOTPAMMbI
Pabouas mnporpamma aucummumHbel COO.01.06 «®Pusuka» sBISETCS YaCTbIO OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHONM MPOTPaMMBI TOJATOTOBKH CHEIUAIUCTOB CPEIHEro 3BeHa II0
cnenuanbHoCcTd 19.02.12 «TexHonorus OpoaAyKTOB MUTAHUS )KUBOTHOI'O IPOUCXOKICHU.

1.2. MecTo aucuuniaunbl B ctpykrype OIIIICC3
Huctunmraa COO0.01.06 «@Dwusuka» sBigeTcs Y4eOHOW TUCIUIUIMHON 0053aTeNbHOMN
npenmetHoit obnactu «EcrectBennsie Haykn» OI'OC cpemnero obmiero odpazoBaHust u 6a30BOM
JUCIMILTMHON o01eo0pa3oBaTenbHoil noaroroBku CIIO u peammusyercs B I u Bo I cemectpax npu
CpOKE ToJTydeHHsI cpeiHero npodeccruonansHoro oopasosanus 3 roga 10 mecsies.

1.3. Lesn u 3a5a4u JUCHUILIMHBI, IVIAHMPYeMble Pe3y/1bTAThl 0OCBOCHHS yueOHOM
AUCHMIIMHBI:

Heabro pucunummbsl COO0.01.06 «®usuka» ¢GopMupoBaHME HHTEpeca M CTPEMIIEHHUS,
0o0yJarommxcs K HaydYHOMY H3Y4YEHHIO NPHPOJIbI, Pa3BUTHE HX MHTEIUIEKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH M pa3BUTHE MPENCTaBICHUH O HayyHOM MeEToJe I03HaHUsA M (OpPMUPOBaHHE
MCCIIEZI0BATEIbCKOr0 OTHOLIEHUS K OKPY>KaIOILUM SIBJICHUSIM.

Vuebnas pucuumumHa COO.01.06 «®usnka» OpUEHTHpPOBaHA HA JOCTH)KEHUE CIIEAYIOIIUX
3aaav:

- IpUOOpPETEHNE CUCTEMBbI 3HAaHUNH 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJIEKTPOAMHAMHKY, KBAaHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpo(U3uKY;

- (opMHUpOBaHME YMEHHH HPUMEHATh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHUS (PU3MUECKHX
SBJICHUH B IPUPOJIE U U1 IPUHATUS NPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

- OCBOEGHHE CIIOCO0O0B pEIIeHUs Pa3IMUHbIX 3aJ1ad C SIBHO 3aJaHHOMN (U3NYECKOil MoJenblo, 3a1a4,
MOJIPa3yMEBAOIINX CAMOCTOSITENIbHOE CO3/laHue (PU3NIECKOI MO/IeNH, aIeKBaTHON YCIIOBUSM 3a/1a4H;

- TOHUMaHME (HU3MYECKUX OCHOB M TPUHIMIIOB JEHCTBHUS TEXHHUYECKUX YCTPOMCTB W
TEXHOJIOTMUECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO CPEAY;

- OBJIAJIEHUE METOJAaMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS M MPOBEACHMS (PU3UUECKUX
HKCMEPUMEHTOB, aHajM3a U WHTEpIpeTalui HH(OopMalnu, onpeneaeHnus JOCTOBEPHOCTH MOIYYEHHOI0
pe3yJbTaTa;

- CO3JaHME YCJIOBUH M Pa3BUTHS YMEHUH TNPOEKTHO-HCCIENOBATENbCKONW, TBOPUYECKOM
JeSITENIbHOCTH.

IInannpyemble JINYHOCTHBIE Pe3yJbTAThl 0CBOCHHUS] Y4eOHOI JTUCHUIINHBI:

- TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTh B HMHTEpPECaxX I'Pa)KAaHCKOro OOIlecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUHU B LIKOJIE U JE€TCKO-FOHOIIECKUX OpraHU3alHsIX;

- LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM; JOCTHIKEHMSIM POCCHMCKHX
yu€HbIX B 00J1aCTH (PU3UKH U TEXHUKE;

- CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIECHHOCTHU, B TOM YHCJIE B IE€ATEIBHOCTH y4EHOIO;

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOr'O TBOPUYECTBA, MPUCYILETO
¢u3nyeckoil HayKe;

- HUHTEpeCc K pa3M4yHbIM cdepaM NpodecCHOHATbHOM JEesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOH M TEXHHMKOH, yMEHHE COBEpPIIATh OCO3HAHHBIM BBHIOOp Oymyieil npodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIaHbI;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M caMOOOpPa30BaHHMIO B 00NacTH (PU3UKUA Ha
MPOTSHKEHUH BCEH KU3HU;

- paclIMpeHue OMbITa JEeSATENbHOCTH JSKOJIOIMYECKOl HampaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

- c(hOpMUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(du3nvecKoil HayKu;



- OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH B IPOILCCCC U3YUCHUA (1)I/ISI/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICA0OBATCILCKYIO NCATCIIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

IInannpyemble MeTanpeaMeTHbIe Pe3yJabTAThl 0CBOCHUS] Y4eOHO JUCHUIINHBI:

- OIIPENeNIATh LM JIeATeIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPHH UX JOCTHIKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMAaTPUBAEMbIX (PU3UUECKUX SIBJICHUSX;

- KOOpPAMHHUPOBATb U BBINOJHATH pabOTy B YCIOBUSAX pEAIbHOTO, BUPTYaJBHOTO U
KOMOWHHUPOBAHHOI'O B3aUMOJIEH CTBHS;

- pa3BUBATh KPEATUBHOE MBIIUIEHNE IIPU PEIIEHUH )KU3HEHHBIX TPOOJIEM;

- BJaJeTh HAyYHOW TEPMHHOJOIMEH, KIIIOYEBBIMH MOHATHSAMU U METOJaMHU (HU3HUECKON
HaYKU;

- BJIQJIeTh HaBbIKAMHM y4eOHO-MCCIIEOBATENLCKON W NMPOEKTHOM JesITeNbHOCTH B 00JacTu
GU3MKH; COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pelleHHs 3ahad
bu3nYecKoro copepikaHus, IPUMEHEHUIO Pa3IMYHBIX METOO0B MO3HAHUS;

- BJAJETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEpIpETaluH,
IpeoOpa3oBaHUIO0 U NMPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX CUTyalUsiX, B TOM 4YHCJIE IPU CO3JaHUU
y4€OHBIX TPOEKTOB B 00J1aCTH (DU3HKU;

- BBIABIATh IPUYMHHO-CIIECTBEHHbIC CBSA3M M aKTyaJlM3UpOBaThb 3ajauy, BbIABUIaTh
rUNoTe3y e€ pelleHus,, HaXOAUTb apryMeHThl I OKa3aTelbCTBAa CBOMX YTBEP)KIEHHH, 3a1aBaTh
napaMeTpbl U KpUTEpUH PeIleHMS;

- AaHAJIM3UPOBATh MOJTYUYEHHbIE B XO/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KDUTUUECKH OLCHUBATb
UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX YCJIOBUSAX;

- CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3a]aul B 00pa30BaTEIbHOM IEATEIbHOCTH, B TOM
quciIe MPU U3Yy4eHUN (GU3UKH; 1aBaTh OL[EHKY HOBBIM CHUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIH OMBIT;

- YMeTh NEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTUYECKYIO 00JIACTh >KU3HENESTEIbHOCTH;
BBIJIBUTaTh HOBBIC MJIEH, MpeaiaraTb OPUTMHAJIBHBIC MOJXOJbl M PELICHHS; CTaBUTh MPOOJIEMBI U
3aJja4M, JOIYCKAIoIlIKe aJbTepHATUBHbIE PELICHMS;

- BJIaJIETh HaBBIKAMHU MOJY4YeHHs] MHPOpManuH (U3MUECKOrO COJEp’KaHUs M3 MCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEPIPETALINIO
UHGOPMAIIUH Pa3IMYHBIX BUAOB U (POPM IPEACTABICHUS; OLIEHUBATH JOCTOBEPHOCTh MH(OPMALINH;

- WCMOJb30BaTh CpEACTBa HH(GOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTMHA B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U OpraHU3al[MOHHBIX 3aJa4 C COOJIO/ICHUEM
TpeOOBaHUIl >PrOHOMHUKH, TEXHHKU O€30MaCHOCTH, THTHEHBI, pecypcocOepexeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOM 0€30MacHOCTH;

- CcO03/1aBaTh TEKCThl (PU3MYECKOr0 COMAEp)KaHHWA B pPa3NUYHBIX Qopmatax ¢ Y4ETOM
HazHaueHHs] MHPOpMAaLUU U LEJIEBOM ayqUTOPUH, BHIOMpAs ONTUMAJIbHYIO (OpMY IpEICTaBICHUS U
BU3YaJIU3allUH.

Ilnanupyemble npeAMeTHbIE Pe3y/IbTAThI OCBOCHUS Y4eOHOM ANCHUILINHBI:

3HaTh/ IOHUMATH:

- pacrmo3HaBaTh (U3MUYECKHE SBJECHUS (MPOLECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETUYECKOH TEOPUH CTPOCHMS BEIleCTBA U  3JIEKTPOAMHAMHKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHEIHOE JABM)KEHUE, CBOOOAHOE MaJeHUE Tell, IBUKEHHUE I10
OKPY)KHOCTH, HWHEpuMsi, B3aumojeictBue Tei; Au(p¢y3us, OpOYHOBCKOE JBM)KEHUE, CTPOEHHUE
KUAKOCTEH W TBEPIABIX TeJ, M3MEHEHHe o0bEMa Tesl MNpU HarpeBaHuU (OXJIAXKIEHUHU), TEIIOBOE
paBHOBEcCHE, MCIApEHHe, KOHJCHCALUs, MJIaBICHUE, KPUCTAJUIN3ALUs, KUIIEHUE, BJIAXKHOCTh BO3/YXa,
NOBBIIICHUE JABICHUS raza MPH €ro HarpeBaHUM B 3aKPBHITOM COCYZE, CBSI3b MEXAY IapaMeTpaMu
COCTOSIHHUS ra3a B U30Ipolieccax; AIEKTPU3aLus Tell, B3aUMO/Iel CTBUE 3aps/I0B;

- YYMUTHIBaTh TPAHUIBl MPUMEHEHUS M3YYEHHBIX (U3UYECKHX MOJeJel: MaTepHalibHas TOYKa,
MHepIuanbHas cucreMa oTcuéra, abCoMOTHO TBEPAOE TEJO, UACAIbHBINA I'a3; MOACIN CTPOSHHS Ta30B,
KUAKOCTEN U TBEPABIX TEN, TOYCUHBIN 3JIEKTPUUECKUN 3apsi P pelieHnn (prU3nuecKkux 3aaau;

- pacrmo3HaBaTh (U3MUYECKUE SBJICHUSA (TPOLECCH) M OOBACHATH HUX HA OCHOBE 3aKOHOB
SIIEKTPOJAMHAMHUKN ¥ KBAaHTOBOW (PM3MKM: dJIEKTpHUYEcKass MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBME MArHUTOB, 3JIEKTPOMATrHUTHAs MHAYKILHS,

ﬂeﬁCTBHe MArobMuTHOroO I1IoOJisi Ha IMIPOBOJHUK C TOKOM H HBHX(YMHﬁCH 3apsaa, 9JICKTPOMArHUTHBIC
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KosiebaHusT W BOJHBI, MPSAMOJMHENHOE pacHpoCTpaHEHUE CBETa, OTPa)XKEHUE, IPEIOMIICHHE,
uHTeppepeHus, Tudpakuus U MOIsIpU3alUsa CBETa, TUCHEPCHS CBETa; (POTOAIEKTpUUECKH 3(hPeKT
(potorddexT), cBeToBOE naBlieHWE, BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOAOPOIA,
€CTeCTBEHHAs M HCKYCCTBEHHAs PaIUOaKTHBHOCTb;

YMeTh:

- ONUCHIBATh MEXAaHUYECKOE JIBIIKEHUE, HCIIONB3Ys (PU3NUECKHE BEINYMHBI: KOOPAMHATA, MYTh,
nepeMelIeHrne, CKOpPOCTh, YCKOpEHHe, Macca Tela, Cujla, UMIIYJbC Teja, KUHETHYecKas HHeprus,
NOTEHIMAIbHAs YHEPIHsl, MEXaHU4YecKas padoTa, MeXxaHU4YecKasi MOLUIHOCTh; IIPU OMUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3MYECKUM CMBICI HCHOJIb3YyEMbIX BEJIUYMH, WX OOO3HAUYECHMUS U EIUHMIIBI, HaXOIUTh
(bopMyITbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYUHY C APYTHUMH BeTUYNHAMU;

- OIMCHIBATh N3YYCHHBIE TEIJIOBBIC CBOMCTBA TEN M TEIIOBBIC SBJICHHS, UCTIONB3Ys (hU3HUECKHe
BEJIMYMHBL: JIaBJICHHE Ta3a, TeMIIepaTypa, CPEAHssl KMHETHYECKas DHEPrus XaOTHUYECKOTO JBHKCHHS
MOJIEKYJI, CpeTHEKBaIpaTUYHas CKOPOCTh MOJIEKYJI, KOJMYECTBO TENJIOThI, BHYTPEHHSS dHEeprus, padbora
raza, KOO(QQUIMEHT MOJIE3HOr0 AeHCTBUS TEIJIOBOrO JIBUTaTElNs; P ONMCAHUU MPABUIBHO TPAKTOBAThH
¢u3nYecKril CMBICI HCHOJb3YEMBbIX BEIUYHMH, UX OOO3HAUEHUS M EIUHUIBL, HAaXOIUTh (OPMYIIBL,
CBS3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJTMUYHUHY C IPYTHUMH BEIUYMHAM;

- ONKMCHIBATh H3YYEHHbIE D3JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIIEKTPUUECKHUE SBJICHUS
(mporecchl), HCNONb3Ys (PU3MUECKUE BEIMUYMHBL: BJIEKTPUUYECKUN 3apsill, 3JIEKTPUUYECKOe TI0Je,
HaMpPsHKEHHOCTD TMOJIs, TOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;

- OINUCHIBaTh HM3yYEHHBIE CBOWCTBAa BEIIECTBA (DJIEKTPUUECKHWE, MArHUTHBIC, ONTHUYECKHE,
AIIEKTPUUECKYIO TMPOBOJMMOCTDh PA3JMYHBIX Cpel) U SJICKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTOJNB3Ys (pr3HUecKrue BENWYUHBI: DIEKTPUYECKUN 3apsij, cuja TOKa, HJIEKTPHYECKOE HaIpsLKEHUeE,
AJIIEKTPUUYECKOE COIMPOTUBIICHHUE, PAa3HOCTh moTeHImanoB, DJC, pabora Toka, WHIYyKIHS MarHUTHOTO
nojsi, cuina Amiepa, cuia JlopeHua, HHIYKTUBHOCTb KaTYIIKH, SHEPIHsl JJIEKTPUUECKOI0 U MAarHUTHOT'O
nojiei, mepuoa M 4vacrora KosebaHuil B KosieOaTelIbHOM KOHTYpE, 3apsa U Cujla TOKa B Ipoliecce
TapMOHUYECKUX JICKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE pacCTOSHUE U ONITUYECKas CUJIA JIMH3BI; TPU
OMHCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKHI CMBICI HCHOJB3YEMbIX BEIUYHMH, UX OOO3HAYCHHS U
eIMHUIIBI, YKa3bIBaTh (OPMYIBI, CBA3BIBAIONIME MJAaHHYIO (U3HUYECKYI0 BEIHYUHY C APYTUMHU
BEJIMYMHAMM;

- ONMKCHIBATh W3YUYCHHbIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCIONb3Yys (PU3UUEeCKHe BETUUYUHBL:
CKOPOCTb 3JI€KTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPrus M HMIYJIbC (OTOHA,
MepUoJ| TMOoJlypaclaaa, SHEpPrust CBSA3M ATOMHBIX SAEp; MPU OMUCAHUHM TPABUIBHO TPAKTOBATH
(Gu3MUECKUil CMBICI MCIOJIb3YEeMbIX BEIMYUH, UX OOO3HAUEHUS M E€AMHUIIbI; YKa3blBaTh (OPMYJIbL,
CBSA3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTMMHU BEJIMYMHAMH, BBIYUCISATH 3HAYCHUE
¢bu3nyecKkoil BeITHMUNHBI,

- aHaJIM3UpOBaTh (U3UYECKHE MPOLECCHl U SBJICHMS, HCIOJB3YsAd (U3MYECKHEe 3aKOHBI U
OPUHLHUIBE: 3aKOH OMa, 3aKOHBI MOCIENOBAaTENbHOTO M MapajuleIbHOI'O0 COEIWHEHHUS IPOBOJAHHUKOB,
3aKkoH JIxoynsa-JIeHna, 3aK0H 3JIEKTPOMarHUTHOW HHIYKLUH, 3aKOH IPIMOJUHENHOIO PACIPOCTPAHECHUS
CBETa, 3aKOHbl OTPAXKEHMsSI CBETA, 3aKOHBl MPEJIOMJICHHUS CBETa; ypaBHEHUE OUHINTEWHA Ui
doTtorddexTa, 3aKOH COXpAaHEHHUS DHEPrUM, 3aKOH COXPAHCHHS] HUMITYJIbCAa, 3aKOH COXPAHEHHS
AIIEKTPUYECKOr0  3apsiia, 3aKOH COXpaHEHUS MaccoBOro 4YHcia, TOCTynaTel bopa, 3akoH
pPalMOaKTUBHOTO pachaja; TMpH dSTOM pa3lIudyaTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa, €ro
MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 00IaCTH) IPUMEHUMOCTH;

- pemath pacu€THbIC 3a7a4d C SIBHO 33JaHHON (PU3MUECKON MOJENbI0, UCHOb3Ys (pru3nueckue
3aKOHBI U MPHUHILMIBI; HA OCHOBE aHaJIM3a YCIIOBUS 3aJauM BBIOMpPATh (U3UYECKYIO MOJIENb, BbIIEIATh
¢du3nyeckre BeIMUYUHbBI U POpMYJIbl, HEOOXOJUMBIE IS €€ pelIeHMs], TPOBOAUTh pacuéThl U OLICHUBATD
peanbHOCTh MOIY4EHHOTO 3HaUYeHUs (PU3UYECKON BETUYHHBI;

- pemaTh KadeCTBEHHBIC 3aJa4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO [EMOUYKY
paccyXJIeHHui ¢ Omopoii Ha N3y4YEeHHBIEC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3MUECKUE SIBIICHHUS.

HCNO0J1b30BAaTh NMPUOOpPETEHHbIe 3HAHUSI M YMEHHSl B NPAKTHYECKOW JesiTeJILHOCTH W
NMOBCEAHEBHOM KU3HM JIJISA:

- UCIOJb30BaTh TEOPETHUECKHE 3HAHUA MO (U3UKE B MOBCEIHEBHOW JKU3HU Uil oOecredeHus
Oe3omacHOCTH HpH OOpallleHMM ¢ MNpudopaMu M TEXHUUYECKUMHU YCTPOMCTBAMHU, AJI COXPaHEH s

3JI0POBbSI M COOJTIOIEHUSI HOPM SKOJOTMYECKOro MOBEACHUS B OKPYKAIOIIEH cpefe;
6



- paboTtaTh B TPYIIE C BBITOJHEHUEM pPA3JIMYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH paboTy
TPYIIIbBI, PAIIMOHAIGHO PACIPENEIATh OOS3aHHOCTH W IUIAHUPOBATH JCATEILHOCTh B HECTAHIAPTHBIX
CUTyaIlusX, aJeKBaTHO OICHWBATh BKJAJ KaXJOro W3 YYaCTHHKOB TPYNIbl B PCIICHHUE
paccMaTpuBaeMoi TPoOJIEMBI;

- ICIOJIb30BAaTh MPHU PEIIeHNH Y4eOHBIX 3a]]a4 COBPEMEHHbIE WH(POPMAaLIMOHHBIE TEXHOJIOTUHN IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMM M TPEACTABICHUS Y4eOHOM ¢ HAYYHO-TIOMYJISIPHOU
uH(pOpMAIUH, TMOJYYCHHOW W3 PA3IMYHBIX HMCTOYHUKOB;, KPUTHUYCCKH aHAIM3UPOBATH IOy4aeMYIO
uH(pOpMaIHIO.

1.4. KoaimuecTBO 4acoB Ha 0CBOeHHE Y4eOHOI TN CUUILIUHBI.

VYyeOHnas Harpyska (Bcero) 108 yaco, B TOM 4HCIIe:

- o0s13aTenpHAs ayJUTOpHAs yueOHas Harpy3ka oOyuatomerocs - 102 gaca;

- caMocTosTeNIbHas paboTa o0yyaromnierocss — 6 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

2.1. O6beM AMCUMIIMHBI M BBl Y4e0HOH padoThl

Bun yuyeOHbIX 3aHATHIT

O0LEéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3ka (Bcero) 42 66 108
Oo0s13aresibHAsi ayIUTOPHAs Harpys3ka (Bcero), B TOM 36 66 102
yucie:
- JIEKLIUU 18 22 40
- IPaKTUYECKUE 3aHATUA 18 44 62
CamocTosiTesbHAasA padoTa 6 - 6
Koncyabranmu - - -
®opMa NpoMeKYTOYHOH aTTeCTALMU MO JMCHUILINHE
-nuddepeHnpoOBaHHBIN 3a4eT - + -




2.2. Temaruueckuii njaan u coaep:xkanue gucuumanubl CO0.01.06 «Duszukay

HaﬂMeHOBaHHepa3I[eJIOB
H TEM

Conep:xaHue y4yeGHOro MaTepuaja, JIabopaTopHble H NMPAKTHYECKHEePadOThl, CAMOCTOSAITe/IbHAsI padoTa
o0yuyalonuxcs

O0neM yacoB

1 cemectp

Pasnea |. Beenenue

Tema 1.1.
Beenenne

Jlekuus, ypok. Ou3uka - Hayka o npupoje. HayuHbsie METObI TO3HAHUS OKPYKAOLIEr0 MUpa. Polb 3KCiepuMeHTa U
TEOpHH B Tpolecce TO3HAHWSI MPUPOABL. OKCIepuMeHT B ¢u3uke. MojenupoBanue (QU3HMUECKUX SBICHUH U
nporeccoB. Hayunsie runoressl. dusnueckue 3aKOHBI U TEOPHH. | paHULBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[lpunun coorBercTBUs. Pomb u Mecto (u3ukn B (QOpPMHUPOBAaHMM COBPEMEHHOW HAYYHOW KapTHHBI MHUpa, B
MPaKTUYECKOH IEATEIbHOCTH JIIOJIEH.

Paszgea I1. Mexanuka

Tema 2.1.
Kunemaruka

Jlekuusi, ypok. Mexanndeckoe IBrKeHHE. OTHOCHUTENBHOCTH MEXaHMYECKOro ABMkeHHs. Cucrema orcyéra.
Tpaekropus. Ilepemenienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaJIbHON
TOYKH, MX MPOEKIUHM HA OCH CUCTeMBl KoopauHatr. ClOXEeHHE TepeMElIeHUH M CIO0XEHHE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJHHEHHOE ABUXKeHHE. | pauku 3aBUCHMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHM S, IYTH U MIepEeMENICHHs MaTepUaIbHON TOUYKH OT BPEMEHH.

Jlexmms, ypok. CBoOogHOE TazieHne. Y cKopeHne cBo0oaHoro nagaeHus. KpuBonuHeliHoe ABMkeHUe. [[BrkeHune
MaTepHaNIbHON TOYKH MO OKPYKHOCTH C MOCTOSHHOW IO MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAas
ckopocTb. [lepuon u yactora obpamieHus. LleHTpoCTpeMUTENbHOE YCKOPEHUE.

[IpakTHyeckoe 3aHsiTHe. Pemenune 3amady Ha paBHOMEPHOE W PaBHOYCKOPEHHOE JABMO)KEHHE, JBMKEHHE I10
OKpyXHOCTH. VccnenoBanne rpauKoB 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH M IE€peMeEIlCHUS
MaTepuaJbHOM TOUKH OT BpeMEHH. 3aBUCHMOCTH

Tema 2.2.
Jlnnamuka

Jlexkmms, ypok. IIpuHumn otHocurensHocTH [anmnes. [lepssiil 3akoH HeroToHa. MHepunambHbIE CHCTEMBI OTCUETA.
Macca tena. Cuna. [puniun cynepno3uiuu cuil. Bropoii 3akoH HeioToHa J1st MaTepHaIbHON TOUKH. TpeTwii 3aK0oH
HproToHa A1 MaTepHaibHBIX TOYEK. 3aKOH BceMUpHOro TsroreHus. Cuna Tsokectu. IlepBas kocMuueckasi CKOPOCTb.
Cuua.

Jlexkuusi, ypok. ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenust (mokosi, cKonbxeHus, kadenus). Cuna
Tpernsi. Cyxoe Tpenue. Cuila TpeHHsI CKONBKEHHS W cuia TpeHus mokos. Koaddumuent tpenus. Cua
COIPOTHBJICHUS NIPU JBIKCHUH TeNa B )KUAKOCTH WiM Tase. [locTynarensHoe u BpaliaTeabHOe ABUKEHUE a0COIIOTHO
TBEPAOrO TeNa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaleHus. [1neuo cuiibl. Y caoBHs paBHOBECHSI TBEPAOro Tea

HpaKTH'{eCKoe 3anaTHe. PemecHue 3aJa4 Ha MNPUMCHCHUC 3aKOHOB JUHAMUKU [IJId 00BSICHECHUS JABHKCHU S|
Pa3JIMIHBIX TCIL.

Tema 2.3.
3aKoHBI COXpaHEeHMs B
MeXaHHKe

Jlexmms, ypok. Mmysipc MaTepraabHOI TOUKH (Tea), CHCTEMBbI MaTEPHATFHBIX TOUEK. VIMITYIIbC CHITBI M H3MEHEHNE
UMIlyJbca Tela. 3aKOH COXpaHEHHs uMIlyidbca. PeakTuBHOe JBukeHue. PabGora cuibl. MOIIHOCTH  CHIIBL
Kunernyeckass sHeprusi MarepuanbHOM TOo4YkM. Teopema 00 M3MEHEHMHM KHMHETHUYECKOM sHepruu. [loreHImanbHas
pHeprus. [loTeHnmanbpHas dHEPrus ynpyro aeOopMHPOBAHHOW NPYXUHBL [loTeHIManbHas SHEPrHsi Teiaa BOJIU3H
moBepxHOCTH 3eMiyM. lloTeHuuanbHble M HENOTEHIMAIbHBIE CHUJIBL. 3aKOH COXPAaHEHUS MEXaHWYeCKOW SHEprum.

Yupyrue v Heynpyrue CTOJIKHOBEHHUSI.




HpaKTH'—[eCKoe 3anaTue. Pemieane 3a/1a4 Ha 3aKOHbI COXPAHCHU A UMITYJIbCA U MEXaHUYECKOI OHEPruu. CBs13b
paGOTLI HEMOTEHIIMAIbHBIX CHJI C H3MEHEHHEM MEXaHNIECKON SHEPruu CUCTEMBI TCII.

Paznen Il1l. MonexkynsapHas ¢puzuka u TepMOAMHAMUKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOIl Teopuu

Jlexmms, ypok. OCHOBHBIE MOJOKEHUS MOJEeKyIsipHO-KuHeTrdeckoi Teopun (MKT) u mx ombiTHOE 00OCHOBaHHE.
bpoyHoBckoe nBukenue. Judoysus. Xapakrep IBHKEHUS U B3aUMO/AEHCTBYS YacTUll BelecTBa. MoJen CTpOeHHs
ras3oB, JKHJKOCTeH U TBEPABIX TN M OOBACHEHHE CBOMCTB BellleCTBA Ha OCHOBE ITHUX Mojeneil. Macca u pa3mepsl
mounekyn. KommuaectBo Bemiecta. IloctosiHHas ABoraapo. TeroBoe paBHoBecme. Temmeparypa u e€ m3MepeHUeE.
[[Ixana Temneparyp Llenascus.

Jlexkuus, ypok. Moznens uzneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU UJEaIbHOrO
raza. AOCOJIOTHasi TeMmrepaTypa Kak Mepa CpelJHed KHMHETHMUYECKOH SHEPriu TEIUIOBOTO JIBMIKEHHS YacTHIl rasa.
[llkana temmeparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHenue MenzaeneeBa-Knaneiipona. 3akon [lanbrona.
M3onporeccbl B HMACaNbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBiIeHUE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

HpaKTH‘[eCKOC 3anaTue. Pemienne 3a4a4 C MPUMCHCHHUEM OCHOBHOI'O YPABHCHU A MKT , Ha YpaBHCHUS COCTOSAHUS
NACAJIBHOIO ra3a, u30mponcCcChbl, BEIMUMCIICHUC CpeI[HefI KHHCETHYCSCKON OHCPIrun ABUKCHHUA MOJICKYIJI.

Tema 3.2.
OCHOBEI
TePMOIUHAMHKH

Jlekuus, ypok. Tepmonunamuueckas cucteMa. BHYTpeHHSSI SJHEPrusl TEPMOAUHAMUYECKON CUCTEMBI H CIIOCOOBI
eé m3meHeHusa. KomndyecTBoO TeminoTel u pabota. BHyTpeHHss sHEprus OAHOATOMHOI'O MJealbHOro rasza. Bumbl
TEIlIoNepeadn: TeIUIONPOBOIHOCTh, KOHBEKIUS, H3IydeHHE. Y IelbHasA TEILNIOEMKOCTh BemiecTBa. KomuuecTso
TEILJIOTHI IPU TEIUIONEpeaye.

Jlekuus, ypok. [lonstue 06 agmabatHom mpouecce. IlepBreiii 3akoH TepmonuHamuku. [IpuMmeHnenue mepBoro
3aKOHa TEPMOAMHAMHUKHM K u3ompoueccaMm. I['paduueckass uHTepnperauusi paboTel rasza. Bropoil 3akoH
TepMonuHaMuku. HeoOpaTuMocTh mpolieccoB B mpupoze. TemnnoBsle MamHbl. [[pHHIMNBI JEHCTBUS TEMIOBBIX
manmH. KI1J] TennoBoit mammnel. ukn Kapro u ero KITJ[. Dxonoruueckue npo6aeMbl TEJIO3HEPT€TUKH .

[IpakTHYeckoe 3anaTHe. Perienne 3a1ay ¢ UCMOIB30BaHUEM MEPBOr0O 3aKOHA TEPMOJUHAMUKY, ITukia KapHo.
[IpeoOpa3oBaHysi 3HEPIUH B TEIJIOBBIX MAIlIMHAX

Tema 3.3.
ArperaTrHbie cOCTOSTHHSI
BelecTBa.
®da3oBble NMepexoabl

Jlexkmus, ypok. IlapooOpazoBanue W KoHueHcamus. VcmapeHue W KumneHue. AOCONMIOTHAsT M OTHOCUTEIIbHAsS
BIIQJKHOCTH BO3Myxa. HachlleHHbIH nap. Y aenbHas TersioTa napoodpa3oBaHusi. 3aBUCHMOCTh TEMIIEPAaTyphl KUTICHUS
or nasiieHus. TBEpmoe teno. Kpucrammmueckrie u amopdHble Tena. AHW30TPONHS CBONCTB KpuCTaiuioB. JKujkue
kpucTtaiuisl. CoBpeMeHHbIe MaTepuaibl. [ lmaBnenre u kpuctaimm3anus. Y aelnpHas Teriora miasieHns. Cyomumars.
YpaBHeHHe TerIoBoro OagaHca

[IpakTH4yeckoe 3aHATHe. Pemenue 3a1a4 Ha ypaBHEHHE TEIUIOBOTO OajlaHCca ITPY MEPeXo/ie BEIIECTBA U3 OHOTO
arperaTHoro COCTOSIHUS B JIPYTOe.

CamocTosiTeibHas1 paGoTa

Bcero 1 cemectp

42

2 cemecTp

Paznen V. Duekrponunamuka

Tema 4.1.
DJIEKTPOCTATHKA

Jlekuus, ypok. DJeKTpuzaius Teld OJeKTpuueckuil 3apsa. JIBa Buaa 3JeKTpUUECKUX 3apsjoB. [IpoBomHMKH,

TUAJICKTPUKH M TOJIYIPOBOAHUKHK. 3AKOH COXPaHEHHMsI BJIEKTPUUYECKOro 3apsana. BzammoneilictBue 3apsaoB. 3aKoH




Kynona. ToueuHslii anekTpudeckuil 3apsa. Diekrpudeckoe noie. Hanpsx€HHOCTh anekTpudeckoro nois. [IpuHnmn
CYNEpIIO3UINK  JJIEKTPHIECKUX Tojel. JIMHWM  HanpspkEHHOCTH — 9JIeKTpHUYeckoro mons. Pabora  cui
anekTpoctatudueckoro  mond.  llorenmman.  PasHocte  moreHnmanoB.  [IpoBOIHMKM W AMDIEKTPUKHA B
DIIEKTPOCTATUYECKOM TToJie. JIManmeKTprudeckasl MpOHUIIaeMOCTh. DIeKTpoéMKocTs. KoHaeHcaTop. DIeKTpOoEMKOCTH,
MJIOCKOI0 KOHJEHcaTopa. DHEprusl 3apsbKeHHOTO KOHIeHecaTopa.

HpaKTH‘leCKOC 3aHsATHe. PermeHne 3a1a4 Ha BRIUMCIICHHE CHJI B3aMMOACHCTBHS TOUYCUHBIX SJICKTPUYICCKUX 3aps10B,
HaIIPAKECHHOCTU JJICKTPUYCCKOro IMOJIA M MOTCHOUAJAa JJCKTPUYCCKOIo IOJA OJHOI0O M HECKOJIBKHX TOYCUYHBIX
DJICKTPUICCKUX 3apsA10B.

Tema 4.2. TlocTostHHBII
3J1eKTPHYeCKHIl TOK.
TokH B pa3IMYHBIX
cpenax

Jlekus, ypoK. DJICKTPUUCCKUNA TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPHUECKOro Toka. Mcrounuku Toka. Cuiia
toka. IloctosHHBIA TOK. Hampsokenme. 3akoH Oma 1isi ydacTka LemH. OJIGKTPUYECKOE COMPOTHBIICHHE.
YaenbHOoe  conporuBicHue — BemecTBa. IlociienoBaresnbHOe, HapaulebHOE, CMEIIAHHOE  COEAUHEHUE
MpoBOAHUKOB. Pabora snexkrpuueckoro Toka. 3akoH xoys-Jlenna. Momnocts anekrpuueckoro toka. 3/C u
BHYTPCHHEE COINPOTUBIIEHUE HCTOYHWKA Toka. 3akoH Oma s TMONHOW (3aMKHYTOH) DJIEKTPUUYECKON IeMu.
KopoTkoe 3amMbIKaHueE.

Jlekms, ypok. DIeKTpOHHAS MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCHUMOCTH COMPOTHUBICHHUS METAJIOB OT
TeMiiepaTypel. CBEpXIPOBOAMMOCTh. ODJEKTPHUUECKHH TOK B BakyyMe. CBOHCTBa SJIEKTPOHHBIX ITYYKOB.
[TonmynpoBoauuku. CoOCTBEHHAss W TpPUMECHas IMPOBOIUMOCTH IMONXYNpOBOAHMKOB. CBoiicTBa p-N-mepexona.
[ToynpoOBOAHUKOBBIE  MPUOOPHL.  DJIEKTPUYECKHH TOK B PacTBOpax M paciljlaBax  dJIEKTPOJHUTOB.
DIIEKTPOIUTUYECKAS AUCCOLUAUSA. IEKTPOJM3. OJEKTpUUECKUM TOK B TazaXx. CaMOCTOSITENbHBIA U
HECaMOCTOATENbHBIN pa3psa. Moanus. 11na3ma.

HpaKTH‘leCKOC 3aHATHe. Pemmenre 3a1a4 ¢ NCIOIb30BaHUEM 3aKOHOB ITIOCTOSIHHOI'O TOKa. Beranciienue nmapaMeTpOB|
LCTIU ITPH PA3JIMYHBIX COCAVMHCHUAX IMTPOBOJAHUKOB.

Tema 4.3.
MarsuTHoe moJie.
DJIeKTPOMArHUTHAas
HHAYKIUS

Jlekuusi, ypok. IlocTossHHbIe MarHuThl. B3aumoAeicTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHoe moje. Bektop
MarHuTHOW WHAYKIUU. [IpuHUIMN Cyneprno3suiuu MarHUTHBIX mojeil. JIuaum marautHOM mMHAykuuu. KaptuHa
JMUHUN MAarHUTHOM WMHAYKIHMH TOJS MOCTOSHHBIX MarHUTOB. MarHUTHOE MoJie MPOBOAHUKA ¢ TOKoM. Kapruna
MUHUN WHIyKIIMA MarHATHOTO TOJS JJIMHHOTO MPSIMOr0 MPOBOJAHHMKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOIHUKA,
KaTylmku ¢ TokoM. OmbIT Dpcrena. BiammoneiicTBue mpoBOAHMKOB ¢ TokoM. Cuna Ammepa, €€ MOLyJb U
Hanpasienne. Cuna Jlopenma, e€ monynp u HampaBieHue. JIBHDKEHHE 3apsDKEHHOM YacTHIBI B OZHOPOJHOM
MarHuTHOM noje. PabGora cuisl Jlopenna. DneKTpoMarHuTHOE 1oJjie

Jleknms, ypok. SIBieHue 3J1eKTpOMarHuTHON HHAYKIUU. [loTok BekTopa MaruuTHOM MHAYKIMU. DC HHIYKINUH.
3akoH 3neKkTpoMarHuTHON MHAyKIuU Dapanes. BuxpeBoe snexrpuueckoe none. IJC uHAyKIUM B TPOBOJHUKE,
NBUKYIIEMCSI TIOCTYyNaTENIbHO B OAHOPOAHOM MarHUTHOM mnone. IlpaBuno Jlenma. MHOyKTUBHOCTB. SIBIICHUE
camonHaykuun. 3JIC caMOMHAYyKIMHA. DHEPrusi MATHUTHOTO TOJIS KATYIIKH C TOKOM.

IIpakTHyeckoe 3ansaTue. Pemenne 3amad ¢ mpuMeHneHneMm cuiibl Amniepa u Jlopenna. Pemenne 3amad Ha 3aKoH
DIIEKTPOMarHUTHON MHAYKIMH. [IpaBuio OypaBurika, IpaBUIIO «JIEBOW» U «IIPABOI» PYKH.

Pasznen V. Kojie0anusi v BOJIHBI

Tema 5.1.
Mexann4yeckue "
3JIEKTPOMATHUTHbIE

Jlekuusi, ypok. KoneGarenpnas cuctema. CBoOOmHBIE MexaHuueckue KoneOaHus. [apMoHHMdeckue KojaeGaHMsL
[lepuon, yacrora, ammuuryaa u (aza koneGanuid. [IpykuHHBIA MasTHUK. MaTeMaTudecKuii MasTHHUK. YpaBHEHUE

rapMoHuueckuXx kojeOanuid. [IpeBpaiieHune sHEpruu npH rapMoOHHYECKHX KoneOanusix. KonebarenbHbI KOHTYP.




K0JIe0OaHuda

CBOOOIHBIE 3JEKTPOMArHUTHBIE KoJeOaHWs B HACAJIBHOM KOJEOATebHOM KOHType. AHAJOTHUS MEXIy
MEXaHUYECKIMHU M 3JIEKTPOMAarHUTHBIMH KoneOanmsMu. Dopmyna TomcoHa. 3akoH COXpaHEHHS JHEPIHH B
U1eaJIbHOM KOJIeOaTeIbHOM KOHTYPE..

Jlekuus, ypok. [Ipencrasienue o 3aryXaronmx KoneOaHusX. BeIHyKIeHHbIE MeXaHUUeCcKhe KojeOaHnus. Pe3oHaHc.
BrIHY)KICHHBIE 3JICKTPOMarHUTHEIC KoyicOanus. IlepemeHHbIi TOK. CUHYCOMIATbHBINA TEPEMEHHBIA TOK. MOIIHOCTH
[MePEeMEHHOTO TOKa. AMIUMTYAHOE W [EHCTBYIOIee 3HAUYeHHE CUJIBl TOKa W HampspkeHws. Tpanchopmarop.
[Ipon3BoJCTBO, TepeAada W MOTPEOJCHHUE AIISKTPUUCCKON SHEPruM. ODKOJIOTMYECKHUE PUCKU TPU TPOM3BOJCTBE
BieKTposHeprud. KyiabTypa UCTIONIb30BaHUS SJIEKTPOIHEPT U B MOBCEAHEBHOM JKU3HU

[IpakTHYeckoe 3aHATHe. Perienue 3a1a4 Ha BBIYUCIEHUE MTapaMETPOB MPYKMHHOTO U MaTEeMaTUUYE€CKOI'0 MasiTHUKA.
Pemenne 3aga4 ¢ npuMeHeHneM Gpopmynbl ToMCOHA U 3aKOHOB COXPAaHEHHU S YHEPTHHL.

Tema 5.2. Mexanuueckue
H 3JIEKTPOMATHUTHbIE
BOJIHBI

Jlekuus, ypok. MexaHuueckue BOJIHBI, ycioBUs pacupocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs U
nnuHa BosHBL. llonepeunbie M mpononbHble BoHbL. MHTepdepeHuus u nudpakuns MEXaHHYECKUX BOJH. 3BYK.
CxopocTb 3ByKa. ['pomkocTs 3ByKa. Beicora Tona. TemOp 3ByKa.

Jlekuusi, ypok. OJIEKTPOMAarHUTHbIE BOJIHBL. YCJIOBHS W3JIyYE€HUs ODIIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanusa BekTopoB E, B, v B anexrpomarHuTHOM BoiHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJH: OTpPa)KE€HUE,
npejoMieHne, mnouspusanus, audpakuusa, uHTepdepenuns. CKOpocTh BIEKTpOMarHUTHBIX BosH. [lkana
HIIEKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIIMIBI pagnoCBs3U U
TeneBuaeHYs. Pagronokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

[IpakTuyeckoe 3aHsiThe. PemieHue 3ajad Ha BBIYKMCIICHHWE MApaMETPOB 3BYKOBOW BOJIHBI B Pa3iIMYHBIX Cpefax
pacrnpocTpaHeHus. Perienne 3a1a4 Ha npesioMIIeHHE, NOJIPU3ALHIO, T (YPAKINIO, HHTEP(EPEHINIO PA3INYHbIX BOJIH.

Tema 5.3.
Onruka

Jlekuus, ypok. I'eomerpuueckas ontuka. IIpsmosmHeliHOe paclpocTpaHEHHE CBETa B OJHOPOAHOH cpene. Jlyu
cBeTa. ToueuHblid HCTOYHMK cBeTa. OTpa)keHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune m300pa’keHHil B
0cKoM 3epkaie. IIpenomiienue cBera. 3aKOHBI PeJIOMIICHHs cBeTa. AOCOMIOTHBIN MOKa3aTesb MPEOMIICHUS.
[losHOe BHyTpeHHee oTpakeHHe. lIpenesnbHBIM yrojg NOJMHOIO BHYTPEHHEro oTpaxkeHus. Jlucmepcus csera.
CrnoxHblii coctaB Oemnoro ceera. Llser. Cobuparomme u paccenBamomue JuUH3bL. ToHkas nuH3a. DoKycHOE
paccTosHME U ONTHYEeCKas cujla TOHKOW JuH3bL IlocTpoeHue n3o0pa’keHUH B COOMPAIOIIMX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOW JIMH3BL. YBEINMYEHHE, aBaeMoe JIMH30i. Ilpenensl MpUMEHMMOCTH IeOMETPUIECKOM
ONTUKH.

Jlexuusi, ypok. BonnoBas ontuka. UaTepdepenuns cBera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUSI HAOIIOACHUS
MaKCUMYMOB M MHHHUMYMOB B MHTeP(EPEHIIMOHHOW KapTHHE OT JBYX CHH(Aa3HBIX KOTEPEHTHBIX MCTOYHHKOB.
Judpakuus ceta. Judpaknmonnas peméTka. YciaoBUe HAOMIOJACHHS TJIaBHBIX MAaKCHMYMOB IIpU IaJIeHUH
MOHOXPOMAaTHUECKOr0 CBeTa Ha MU paKIMOHHYIO peméTky. [lonspusanms ceera.

IIpakTnueckoe 3ansitue. [locTpoeHne n300pakeHU B COOMPAIOLINX M pacCEUBAIONMX JIMH3aX. Pemlenne 3aqa4 Hal
orpesienene (OKyCHOTO PacCTOSIHUSL, ONTUYECKON CHJIBI JIMH3BI M BBIYUCIICHUE TU(PPAKINH.

Pazgen VI. OcHoBBI crienUaAIbLHOMR TEOPUHU OTHOCUTECJIBbHOCTH

Tema 6.1.
OCHOBBI cIeIMUAJILHOM
Teopuu
OTHOCHTEJILHOCTH

Jlekuusi, ypok. ['paHHIIBI NPUMEHUMOCTH KJIACCUYECKOM MexaHukd. [locTynaTel coequagbHOW —TEOpHH
OTHOCHUTEJIbHOCTH: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIMI OTHOCUTENBHOCTH OWHIITEWHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHEe BpPEMEHH U COKpallleHWe JUIMHbI. OHEPrusi M HMMITYJIbC

penATUBUCTCKOM yacTulbl. CBSI3b MacChl € SHEPTHEN U UMITYJIbCOM PENIITUBUCTCKON YaCTUIIBl. DHEPTHs MOKOSI.




Pa3znen VII. KBanToBas puszuka

Tema 7.1.
JJ1eMeHTHhI KBAHTOBOM
ONTUKH

Jlexuus, ypok. ®otonsl. @opmyna [Inanka cBszu sHepruu GoTOHA € €T0 YaCTOTONH. DHEPrus U UMITYJIbC (poToHA.
OTtkpbiTHe 1 uccnenoBanue Goroaddexra. OnbiTel A. I'. CroneToBa. 3akoHbl poToddderra. YpaBHeHUEe DUHINTEHA
st poroaddekra. «KpacHas rpanuniay poroaddekra. arnenue ceera. Onbitel I1. H. JleGeneBa. Xumuueckoe
JIEHCTBHE CBETA.

[IpakTHYeckoe 3ansaTHe. PemieHre 3a1ad ¢ IpUMEHEHHEM ypaBHEHHs DUHINITEHHA, 3aKOHOB (hoTodddeKkTa 1
¢dopmyel [TaHka ayist S9HEpruu cBsi3u (JOTOHA C €r0 YaCTOTOH.

Tema 7.2.
Crtpoenne aTroma

Jlexuus, ypok. Monens atoma Tomcona. Onbitel Pesepdopaa o paccestauto a-gactu. [InanerapHas mozaenb aToma.
[Toctynatel bopa. U3ny4enue u noriomenne GoroHOB IpH IMepexoie aToMa ¢ OHOT0 YPOBHS SHEPTHH Ha IPYTOH.
Bunel cnektpoB. CriekTp ypoBHEH 3HEpruM aroma Bojopoaa. BomHossie cBoiicTBa yacTuil. Bonus! ne bpoitis.
KoprycKynsipHo-BonHOBOM qyann3M. COHTaHHOE U BBIHYKACHHOE H3JIyUeHHUE.

Tema 7.3.
ATOMHOE SIIpO

Jlekmms, ypoK. DKCIIEpUMEHTHI, JIOKA3hIBAIOIIAE CIOKHOCTh CTPOeHUS sapa. OTKPBITHE PATMOAKTUBHOCTU. OMBITHI
Pesepdopra mo onpeneneHuI0 cocTaBa paJuoakTHBHOTO u3nydeHus. CBolcTBa anbda-, OeTa-, raMMa-m3ITydeHHsL.
BimsiHue paguoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE NMPOTOHA W HelTpoHa. HykioHHas Monmenb siipa
["eitzenOepra-lBanenko. 3apsa sapa. MaccoBoe uncio sapa. M3oTorsl.

Jlekuusi, ypok. Anbda-pacman. ODJEKTPOHHBIMA W TMO3UTPOHHBIN Oera-pacman. ['amma-usnmydeHue. 3akoH
PaaMOaKTUBHOTO pacmajga. JHEeprusl CBs3W HYKJIOHOB B siipe. SnmepHble cwbl. [Jledexr maccwl sapa. SnepHble
peakimu. [lenenne u cunres siaep. Anepusiii peaktop. TepmosinepHsiii cunTe3. [Ipo0neMbl 1 e pCHeKTUBHL SACPHON
SHEPreTUKH. OKOJIOTWYECKHE AacleKThl SACPHOW SHEpPreTHKH. OJeMEHTapHble 4acTHIBl. OTKpHITHE MO3UTPOHA.
Mertonpl HaOMIONEHHS M PErucTpalud 3JIEMEHTapHBIX 4dacThl. DyHIaMeHTallbHbIE B3aUMOJEHCTBUs. EIUHCTBO
(hu3HMIECKOi KapTHHBI MUPA.

[IpakTHYeckoe 3aHsiTHe. PemeHne 3aiad Ha OmNpeAesieHHe NMPOIYKTOB SACPHOW pEaKIUM, pacyeT 3HEPIruH CBS3U
ATOMHBIX sifiep. Pemenne 3a1a4 ¢ npMMEHEHHEM 3aKOHA PaIM0aKTUBHOIO pacaja.

Pazgen VIII. DjemeHTHI aCTPOHOMUM H ACTPOPUZUKH

Tema 8.1.
JJIeMeHTbI AaCTPOHOMH U
M acTpopU3NKH

Jlekuus, ypok. OTanbl pa3BUTHSI acTpoHOMHH. [IpHKiasHOe W MHPOBO33pEHUYECKOE 3HAYCHUE acTPOHOMHHU. Buj
3B&3qHOro HeOa. CosBe3mus, spkue 3BE3MBI, IUTAHETH, WX BHAMoe ApikeHue. ComHeunas cucrema. ColHILe.
ConHeyHasi akTUBHOCTh. VcTounmk sHeprun CosHia U 3BE37. 3BE3MBI, UX OCHOBHBIE XapaKTepUCTUKHU. Jlmarpamma
«CIIEKTPAJIBHBIA KJIacC-CBETUMOCTEY. 3BE3/bI INIABHOM IOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca-CBETUMOCTDY I
3BE3/ TJIABHOW TIOCTIEIOBATENILHOCTH. BHyTpeHHee cTpoeHue 3BE3A.. OTambl xu3HU 3BE3A. Mueunsii [lyTh-Haria
["anaxtuka. [Tonoxenue u npuxenue Comuua B ['anakruke. Tumbl ramaktuk. Paguoranaktuky u kBazapbl. UEpHbIe
NBIPBI B sifpax ranakTuk. Beenennas. 3akon Xab6ma. Pasberanue ramaktuk. PemukroBoe n3mydenue. MacitabHast
cTpykTypa Beenennoii. Meraranakrika. Hepeménnsle npo0ieMbl aCTPOHOMHUH.

Bcero 2 cemectp

66

Bcero yacos|

108




3.YCJIOBUSA PEAJIM3AILIMUA PABOYEM IMTPOT'PAMMBI JUCIIATIINHBI

3.1. Ucnosib30BaHMe AKTUBHBIX U HHTEPAKTUBHBIX (JOPM NMpoBeAeHUs 3aHATHI

Jlisi TOATOTOBKM CHENHANMCTOB CPEIHEr0 3BeHAa B 00pa3oBaTEIbHOM MpOIecce IMUPOKO
UCIIONB3YIOTCA Takue (popMbl MPOBEIECHUS 3aHIATHI KaK:

- CEMHHap;

- KOMIIBIOTEPHBIE CUMYJIALINY;

- TpYNIOBbIE TUCKYCCHUH,

- Kelc-3aJlaHue u JIp.

- DKCIIEPUMEHT, PELICHUE TUIIOBBIX 3a/1a4 U T.[.

[IpuMenstoTCA cienyonme CoOBpeMeHHbIe 00pa30oBaTeIbHbIE TEXHOJIOTUH:

- TEXHOJIOTUSI COTPYHUYECTBA;

- TEXHOJIOTUSI Pa3BUTHS KPUTHUYECKOTO MBIIIJICHUS

- TPOOJIEMHOT0 ¥ IMYHOCTHO-OPUECHTHPOBAHHOT'O O0YUYCHUS;

- ”H(OpMaLIMOHHBIE TEXHOJIOTUH.

AKTHUBHEBIE U HHTCPAKTHUBHBIC (1)OpMI)I IMPOBCACHUA SaHﬂTHﬁ, HCIIOJIb3YEMBIC B yLIe6HOM mpouaecce

Cemectp Bun 3anstus AKTHBHBIH,
Tema 3ausaTHS HWHTCPAKTHBHBI
1 MeTox
1 cemectp Jlexuus, ypok N3yuenne  aBmxkenus  Opycka 1ol CemuHap
HAKJIOHHOW IUIOCKOCTH
IIpakTnueckoe Ompenenenne  Maccsl  BO3QyXa  B| DKCIEPUMEHT
3aHATHE KJIACCHON KOMHATE Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, JaBJICHUS u
TEMIIEPATYPHI BO3/lyXa B HEU
Jlexuus, ypok DKOJIOTUYECKUE npobnemsl ['pynmoBbie
TEMJI0HEPr €TUKH. JVCKYCCUHU
[IpakTueckoe CriocoObI U3MEpEeHHsI BIAKHOCTH. OKCIEepUMEHT
3aHATHE
2 cemecTp IIpakTuyeckoe HccnenoBanue cBoicTB m300pakeHuit B| ['pymmoBbie
3aHATHE JIMH3AX. M CKYCCUHU

3.2. YueOHO-MeTOOUYECKOE 00ecIeueHue
Ceenienrss 00 DJIEKTPOHHBIX TOJIHOTEKCTOBBIX pecypcax, JOCTYH K KOTOphIM oOOeclieuuBacTcs Ha
OCHOBAHHUUA HpﬂMLIX ).IOFOBOpOB

IlepeyeHb  JOKYMEHTOB, TOATBEPXKIAIONIMX  HAIWYME/TIPABO  HMCIOJNL30BAHUS  IU(POBBIX
(anekTpoHHBIX) OnOMmMOTEK, IBC

Konrpakt Ne 656/Y or 30.12.2022. (OBC
«ZNANIUM.COM»)

01.01.2023 —21.12.2023

KonaTpakt Ne 411/4Y o1 10.10.2022. (OBC
2023- | | «J1aHBY»)
2024

12.10.2022 - 11.10.2023

JInnensnonnslii kouTpakT Ne 225/ or
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JInnensnoHubii KoHTpakT Ne 62/1Y or
23.03.2023 (OBC H3Bb eLibrary)

01.01.2023 — 31.12.2023
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf

JInnensnouubelid KoHTpakT Ne 226//1Y ot
25.07.2023 (OBC IOpaiit — CI1IO)

05.08.2023 — 04.08.2024

Kourpakt Ne 493/ or 11.11.2022
(Dnexrponuble hopMbl yueOHnKoB st CIT10O)

11.11.2022 - 11.11.2023

Jorosop Nel01/HD5/2097 ot 28.03.2017
7. | (HarmmonanpHas 31eKTpoHHast OMOIMoTEKa

(H9b))

KontpakTt No 8/AT ot 24.01.2023 Ha
8. | mpuobpeTeHne MEPUOANY ECKUX MTEYATHBIX 01.01.2023 — 31.12.2023
U3JAHUN

28.03.2017 — 28.03.2022
(npononranus no 28.03.2027)

9 AKT BBOJa B OKCIUTyaTallUl0 OJIEKTPOHHOU

GuGmHoTekn BIAY Ne 33 o1 19.01.2016 becepouno

ObecrieueHHOCTh Y4eOHOI TUTepaTypoil Mpy peanu3anuu padbodei mporpaMMbl

3.2.1. OCHOBHBIE UCTOYHHKHU:

1. I'enpenmrerin JI.O., bynmatoBa A.A., Kopuunee M.H., Komkuna A.B. ®usuka. 10
kiacc. basoBeiii 1 yrayoneHHbli ypoBHH (B 2 wacTsix). Yacts 1. DimektponHast popma yueOHuKa. /
nog pen. Opnosa. — M.: AO «M3narensctBo «lIpocBemenuey», 2022. — 304 c.- [OU] — Pexum
JAOCTYIIA: https://e.lanbook.com/book/334730>

2. T'enpenmireitn JI.O., bymaroBa A.A., KopuwibeB WM.H., Komkuna A.B. ®usuka. 10
kiacc. bazoBelii ¥ yriyOsneHHblid ypoBHHU (B 2 vacTsax). Yacts 2. DnektporHas Gopma yueOHuka. /
nox pen. OpnoBa. — M.: AO «M3narensctBo «IIpocemenue», 2022. — 239 c.- [DU] — Pexxum
JOOCTYTIA: :https://e.lanbook.com/book/334733>

3. T'enpenmreiin JI.O., bynaroBa A.A., Kopuunees U.H., Komkuna A.B. ®uszuka. 11
kiacc. ba3oBeiii 1 yriyOiieHHbIH ypoBHH (B 2 yactsx). Yacts 1. DnexktponHas ¢popma yueOHuka. /
noxa pea. Opaosa. — M.: AO «M3natensctBo «IIpocBemenue», 2022. — 191 c. -[DU] — Pexum
HOCTYTIA: :https://e.lanbook.com/book/334736>

4. T'ennenmreiin JI.O., bymaroBa A.A., Kopuunse W.H., Komxkuna A.B. ®uszuka. 11
kiacc. ba3oBeiit u yriuyOneHHblll ypoBHH (B 2 yacTsix). Yacts 2. DnekTpoHHas popma yueOHuka. /
noa pea. OpnoBa. — M.: AO «M3patensctBo «lIpocBemenney, 2022. — 206 c. - [DU] — Pexum
HOCTYTIA: https://e.lanbook.com/book/334739>

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKH:

1. l'opnay, B. B. ®usuka: yueOHoe mocoOue AJisi CpeAHero npodeccuoHambHOro 00pa3oBaHms
/ B. B. T'opnau. — 2-e uzn., ucp. u norn. — Mocksa: UznatensctBo FOpaiir, 2022. — 215 ¢. — -
[DU] — Pexum mocryna: https://urait.ru/bcode/494218>

2. BacumbeB, A. A. @usuka: ydeOHOe mocoOue ISl CPeIHEro MNpodecCHOHAIBHOTO
obpa3zoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [[. XpamoB. — 2-¢ u3., ucnp. u gon. — MockBa:
W3parensctBo FOpaiit, 2018. — 211 c. - [OU] — Pexxum noctyna: https://urait.ru/bcode/410102>.

3. PonmuonoB, B. H. ®usuka pans xouiemkeil: ydeOHoe mocoOue [uis CPEAHEro
npodeccronanpHOro obpaszoanus / B. H. PoguonoB. — Mocksa: U3natensctBo HOpaiit, 2022. —
202 c. - [DU] — Pexum noctyna: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. O6miast ¢usuka. JlomodHUTEIbHBIE MAaTEPHUANBl JIJISI CAMOCTOSTEIHHOM
paboTsl: yuebHoe mocobue st cro / TpyHos I'. M. — Cankr-IletepOypr : Jlans, 2020 .— 72 c. —
- [BU] — Pexxum noctyna: https://e.lanbook.com/book/146680>

5. 'opnau, B.B. ®usuka. 3amgauun, Tectel. MeTONBI pemieHus: yaeoHoe nmocoodue st cro / B.
B. Topmau— MockBa : IOpaiit, 2022 .— 301 c¢. - [OHU] - Pexum pgocryna:
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https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://e.lanbook.com/book/334730
https://e.lanbook.com/book/334733
https://e.lanbook.com/book/334736
https://e.lanbook.com/book/334739
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102
https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

https://urait.ru/bcode/494416>

3.2.3. Meroauueckue U3gaHus

1. ®usuka [DneKTPOHHBIA pecypc]: METOAUYECKUE YKa3aHUs 110 OCBOCHHUIO JAMCLUMIUIMHBI U
CaMOCTOSATENILHOM paboTe Ui 00YYaroIUXCsl MO CIEIHATBHOCTAM CPEIHEro MpogeccuOHaTbHOrO
obpaszoBanust / coct. E. C. Ilerprikuna. - Boponex: BopoHexckuil rocyaapcTBeHHbIN arpapHbIi
yauBepcuteT, 2023. - Pexxum nocryma: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>.

3.2.4. llepponuueckue U3JaHus

1. BectHuk BopoHekcKOro rocy1apcTBEHHOI'0 arpapHOro YHUBEPCUTETA: TEOPETUUECKHI U
HAYYHO-TIPaKTHYECKH )ypHal / BopoHexk. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. BectHuk MockoBckoro YauBepcutera. Cepust 3. ®dusuka. Actponomus/ MI'Y wum.
M.B.JIlomonocoBa — MockBa, 1946-

3. Hayuno-nmonynsipablii pu3nko-mMaTeMaTHdecKuil xxypHain « KBant»

3.2.5. CaiiTsl 1 HH(OPMALIMOHHBIE TOPTAIIBI
1. http://school-collection.edu.ru - Enunas xoyiekiuus HUPPOBBIX 00pa30BaTEIbHBIX

pecypcos.
2. http://nuclphys.sinp.msu.ru - ®usuka B UuTepHETE.

3.3. MaTepuaibHO-TeXHHYECKOE H MPOTrPaMMHOe o0ecriedeHne

CBeneHnsi 0 MpoOrpaMMHOM 00ecriedeHUH O0IIero Ha3HAYCHUS

Ne HasBanue Pasmemnienue

1 | Oneparmonnsie cuctembl MS Windows / Linux TK B nokansHo# ceTn

BIr'Ay

2 [Makersr opucHbix npunoxenuii Office MS Windows / 1K B nokansHOI ceTn
OpenOffice BTAY

3 [Mporpammer amst mpocmotpa ¢aiinos Adobe Reader / DjVu 1K B n0KaJIbHOI CEeTH
Reader BIr'AY

4 | bpayseper Sunexc bpaysep / Mozilla Firefox / Internet 1K B nokaneHOM ceTn
Explorer BIr'AY

T1IK B nokaspHOH ceTH
BI'AY

TIK B moxanpHOM ceTH
BIr'Ay

IIK B mokaipHOM ceTH
BIr'Ay

IIK B n0KaNBHOH CEeTH
BIrAy

IIK B okanbHOM CETH
BTAY

5 | AntuBupycHas nporpamma DrWeb ES

6 | IIporpamma-apxuBarop 7-Zip

7 | Mynbtumenua npourpeBarens MediaPlayer Classic

8 | Ilnardopma onnaitH-o0y4ueHus eLearning server

9 | Cucrema kommbroTepHoro Tectupoanust AST Test

Tlomemenus i BeICHUS O6pa30BaTCJ'II)HOFO mponecca u O6OPYI[0B3HI/I€

Ne HaumenoBanme o0bekTa, Anpec (MecTonoNoKeHne) 00bheKTa,
n/m MOJITBEPKIAIOICTO HATMYHE MTOJITBEPIKIAIOIIETO HATMYHE MAaTEPHATTLHO-
MaTePUATbHO-TEXHUIECKOTO TEXHUYECKOro oOecredeHus (¢ yKazaHueM
obecrieueHus, ¢ epeyHeM HOMeEpa Takoro o0beKTa B COOTBETCTBHUH C
OCHOBHOT'O 000PYIOBaHMS JOKYMEHTaMH 10 TeXHUYIECKOU
WHBEHTAPU3ALINH )
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https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m8154.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

1 VYuebnast ayautopus ans nposeneHus | 394087, Boponexckas  obmacte, T.
3aHATUA BCEX BHUAOB, B TOM uucie | Boponex, yin. TumupszeBa, 21. 3panue
IPYIIITOBBIX " UHAUBUAYAIbHBIX | Y4eOHOro KOpIyca OTIEJCHUS CpEIHEro
KOHCYJIbTAIlMi, TEKYIIero KOHTPOIS M | Mpo(dhecCHOHaIbHOrO o0pa3oBaHUA
MPOMEXKYTOUYHON arrecrauuu: | (Kopmyc CIIO, obmexutrie Ne 6)
KOMILJIEKT yaeOHOI mebenn, | Ayn. 115
JIEMOHCTPALIMOHHOE o0opyioBaHue,
y4eOHO-HaTJISHBIE TOCOOUS

2 VYuebnas ayautopus. Ilomemienue 394087, Boponexckas  o0nacth, T.
JUIi  CaMOCTOSITENIbHOW  paboThI: Boponex, yn. TumupszeBa, 21. 3naHue
KOMILJIEKT yaeOHOMI Mebenw, y4eOHOro KOpmyca OTAEJICHUS] CPEIHEro
JEMOHCTPAallUOHHOE  000pYy/l0BaHUE, npodecCHOHATBHOTO 00pa3oBaHUs
y4eOHO-HaTJIsIHbIE nocoOus, (Kopnyc CITO, obmexutue Ne 6)
KOMITbIOTEpHAs TEXHUKA c Ayn. 103
BO3MOYKHOCTBIO MOAKIIOUEHHUS K CETH
«HTEepHET» u obecreueHreM
JoCTymna B JIEKTPOHHYIO
HH(OPMaLMOHHO-00pa30BaTEIbHYIO
cpeny

4. ®OHJ OLIEHOYHBIX CPEJICTB, KOHTPOJIb U OLIEHKA
PE3VJLTATOB OCBOEHWSI U CIUTITAHBI

4.1. OneHKa pe3y/1bTaTOB 0CBOCHHS U CHUILIHHBI

Pe3yabTarbl 00y4eHust

(I)OprI 1 METOAbI KOHTPOJIAA H OLCHKH

Ilepeuens nuunocmuvix pe3yiomamos:

- TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B
MHTEpecax IpaskIaHCKoOro oOIIecTBa, y4acTBOBATh
B CaMOYNpPaBICHHMM B INKOJIE W  JIETCKO-
FOHOIIECKUX OpraHu3alusiX;

- IICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM
CHMBOJIaM; JOCTH)KEHUSIM POCCUMCKHX YYEHBIX B
o0nacti QU3NKU U TEXHHKE,

- CIIOCOOHOCTH OLEHHWBATH CUTYalMI0 M MPUHHUMATh
OCO3HaHHbIE PELICHUs, OPUEHTUPYSCh HA MOpPaJIbHO-
HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B

JIESTEIIbHOCTH Y4EHOIO;

- OCTETHUYECKOE OTHOIIEHHWE K MHUpY, BKIIIOYas
ACTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYLIETO
(du3nIecKoil HayKe;

- UHTEpeC K Pa3IHMYHBIM cepam

npo(eCCHOHANBHOM EATEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM ¢ (HU3UKOW M TEXHUKOH, YMEHHE
COBepIIaTh  OCO3HAaHHBIA  BbIOOp  Oymymei
npodeccHd ¥ PeaM30BbIBATH  COOCTBEHHBIC
JKU3HEHHBIE I1JIaHbL,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHUIO U

camooOpa3oBaHni0 B obmacth  (U3MKKM  Ha
MPOTSHKEHUH BCEU JKU3HU;

- pacumpenue OIbITa JIeSITEIIBHOCTH
OKOJIOTHYECKON  HANpaBIEHHOCTH HAa  OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DUBHKE;

- c(OpPMHUPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BuUTHS (PHU3UUECKON HAYKH;

Dopmbl KOHMPOIA 00yUeHUA:

- TpaKTHYeCKOe 3aJaHue 1o pabore ¢

nHpopMaIuen, yaeOHUKaMu;

- TOATOTOBKA W 3alllUTa WHAWUBUAYAIBHBIX U

IPYNIOBBIX 33JJaHUH MTPOEKTHOTO XapaKTepa;

00yuenusn:

(DOPMbl OUEeHKU pe3yismamueHocmu

TpaguuOHHAA CUCTEMAa OTMCTOK B

OaJuiax 3a KaXXIylo BHITOTHEHHYIO PaboTy, Ha OCHOBE
KOTOPBIX BBICTABIISICTCS HTOrOBasi OTMETKA.

Memoost Konmponsa HanpasieHvl HA NPOGEPKY

yMmenusn ooyuarouuxca:

- YCTaHaBJIMBATb INMPUYUHHO-CJICACTBEHHBIC CBA3U

MCIKY SIBJICHUAMU,

- HUCIIOJIb30BAHUC  IMOJYYCHHBIX 3HAHUN  JIJIsT

peleHus] TPaKTHUECKUX;

- BCPpHOC IIOHMMAHHUC (I)HSHHCCKOfI CYHIHOCTHU

paccMarpuBacMbIX SIBICHUM M 3aKOHOMEPHOCTEM,
3aKOHOB M TEOpHH;

- YCTaHOBJICHHE CBS3U MEXIY U3Y4aeMbIM U paHee

W3YyYEHHBIM MaTEePHAaJIOM IO Kypcy (HU3UKH, a TaKKe
C MarepuasioM, YCBOCHHBIM IPU H3YYEHHH APYTUX
MIpEeIMETOB;

- pa6OTaTI) B Ipynrne u npeacraB/IsAITh KaK CBOIO,

TaK U IO3UIUTIO I'PYTIIIBL.

Memoobwt ouenku peszyirbmamos o00y4yeHUA:

(opMupoBaHHEe pe3ysbTaTa UTOrOBOW aTTeCTallMH IO

JUCHMITIIMHE

Ha OCHOBC

CYMMBI  pPE€3YyJIbTaTOB

TEKYHWIETO0 KOHTPOJIA.
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- OCO3HAHME LEHHOCTH HAyYHOW JIEATEIBHOCTH,
TOTOBHOCTh B TIIpolecce U3y4deHHS (PU3HKH
OCYILECTBJIATh NPOEKTHYIO0 M HCCIEA0BATEIbCKYIO
JESATeNbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

Ilepeuens memanpeomemubix pe3ynbmamos:
- ONpeneNsaTh IeNU JCATCIBHOCTH, 3aaBaTh
napaMeTpbl H KPUTEPHUN UX JOCTHIKECHHS;
- BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B
paccMaTpuBaeMbIX (PM3MYESCKHX SIBICHUSIX;
- KOOpDIWMHMPOBATH M BBINOJHATH paboOTy B
YCIIOBHSIX peajbHOrO, BUPTYaJILHOTO u
KOMOHHUPOBAaHHOTO B3aMO/ICHCTBUS;
- pa3BUBAThL KPCATUBHOC MBIIJICHUEC IIPpU PECHICHUN
JKU3HEHHBIX ITPOOJIeM;
- BJIAJIETh HAYYHOU TEPMHUHOJIOTUEHN, KIHOYEBBIMU
MOHSTHSIMU M METOJaMH (PU3NYECKON HAYKH;
- BJIQJICTh HABBIKAMHU Y4eOHO-HMCCIICI0BATEIBCKOM
U TIPOCKTHOH JNEeSTENBHOCTH B 00JacTH (DU3HKH;
CIOCOOHOCTBIO u TOTOBHOCTBIO K
CaMOCTOATENIBHOMY MOWCKY METOMOB pEeIIeHHs
3a7a4 (PU3MYECKOTO COMACPKAHHS, MPUMEHEHHIO
Pa3TMYHBIX METOIOB IO3HAHUS;
- BJIAJETh BHIAMH JESTEIBHOCTU TI0 TOIYYECHHIO
HOBOT'O 3HaHUS, ero MHTEPIPeTAIHH,
npeoOpa3oBaHMI0 U TMPHUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHSX, B TOM YHCJIC MPH CO3JaHUH
y4eOHBIX IIPOEKTOB B 00JIACTH (DU3UKH;
- BBUIBJISITH MPUYMHHO-CJICJICTBEHHBIC CBS3U U
aKTyaJM3UpOBaTh 3a/1a4y, BBIIBUTaTh THIIOTE3y €€
peuieHus, HaXOJUTh apryMEHTBI TSt
JIOKa3aTeJbCTBA CBOMX YTBEP)KICHHI, 3a1aBaTh
napaMeTpbl H KpUTEPUH PELICHHS;
- AaHAJIM3UPOBATh ITOJYYCHHBLIC B XOJC PCIICHUA
3aJja4d pe3yNbTaThl, KPUTHYECKH OICHHBATH HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHE B
HOBBIX yCJIOBHSIX;
- CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3aa4r
B 00pa30BaTeIIbHOM JIESTEIFHOCTH, B TOM YHUCIC
Opy W3y4eHUH (HU3UKH; JaBaTh OLEHKY HOBBIM
CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
- yYMeThb TEpPEHOCUTH 3HAHHS N0 (U3NKE B
NPaKTHYECKyI0  00lacTh  HKU3HEEATeIHbHOCTH;

BbIIBUI'aTh HOBBIC niaeu, npeajaratb
OPUTHHAJIBHBIC TIIOAXOAbl W PCIICHUS; CTaBUTb
HpO6J’I€MBI u 3aJga4u, JOIMyCKaromue

AIbTCPHATHBHBIC PEIIICHUS;
- BJAJETh HABBIKAMH NOJy4YeHUS HHpopmarum
(U3MYECKOro COACPIKAHUS U3 HCTOYHHKOB PAa3HBIX
THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH ITOUCK,
aHaNM3, CUCTEMAaTH3alMI0 M HMHTEPHPETALHIO
WHpOpPMAIIUKM  pa3IMYHBIX BUJAOB W (opMm
NpPEJICTABICHHS,  OIICHUBATh  JOCTOBEPHOCTb
WHPOPMAIUH;

- HCIOJNB30BAaTh CpENCTBa WH(OPMALMOHHBIX H
KOMMYHUKAaITUOHHBIX TEXHOJIOTHH B pCICHHUU
KOTHHTHBHBIX, KOMMYHHKATHUBHBIX u
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OpPraHU3allMOHHBIX 33724 C  COOJIOJCHUEM
TpeOOBaHMI 3PrOHOMHKH, TEXHUKHA 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKHX HOpPM, HOPM  HH(POPMAIMOHHOM
0e30IacHOCTH;
- C03/1aBaTh TEKCTHl (DM3UUECKOrO COACpKaHUsS B
pasnmuuHbIX (opmarax ¢ yd4€roM Ha3HAuYCHHUS
WHpOpPMAIIMK W 1IEJICBOM ayJUTOpHH, BHIOMpas
ONTUMANBHY!O  (QOpMy  HpeACTaBIeHUS U
BHU3YaJIM3aIHH.

Ilepeuensv npeomemupix pe3yibmamos:
- pacnio3HaBaTh (HU3NUECKHE SBICHHS (ITPOIECCHI) U
OOBSICHATh HMX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJSIPHO-KUHETUYECKOM ~ TEOpPUM  CTPOCHHUS
BeleCTBA M JJIEKTPOJMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOpPEHHOE  NPAMOJIMHEHHOE  JBHKCHHE,
cBOOOHOE MaJIeHNe T, JBMKEHHUE 110 OKPYKHOCTH,
uHepuMs,  B3auMoxeiictBue — ten;  aAudysus,
OpOYHOBCKOE JIBUKCHHE, CTPOCHUE KHUAKOCTEH WU
TBEPIBIX Tel, U3MeHeHHe 00béMa Ten mpu
HarpeBaHuM (OXJIaXKICHUH), TETJIOBOE PAaBHOBECHE,
UCIapeHue, KOHJICHCALYs, IJ1aBJICHUE,
KpUCTAJUIN3alMs, KUIIEHHE, BIAXXHOCTh BO3IyXa,
MOBBIILIEHUE JAaBJICHUs Tra3a IpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBS3b MEXIYy IapaMmeTpamu
COCTOSIHUS Ia3za B M30MPOLIECCAX; DICKTPU3ALUS TeJl,
B3aMMOJICHCTBUE 3aPs/I0B;
- YYHTHIBATh TPAHMIBl [PHUMEHEHUS HW3Y4EHHBIX
¢usnueckux  Mopened:  MaTepualibHas — TOYKa,
WHepIManbHasg  cUCTeMa  OTcuéra,  aOCONIOTHO
TBEPIOE TENO, HWACANBbHBIA TIa3; MOAEIU CTPOCHUS
ra3oB, KHJIKOCTEH ¥ TBEPABIX TeN, TOUYCUHBIA
SNIEKTPUYIECKUN 3apsii NpU PELICeHUU (PU3NIECKUX
3a71ad4;
- pacno3HaBaTh (U3MUYECKUE SIBJICHUS (ITPOLIECCHI) U
OOBSICHSTh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKU
u KBaHTOBOMN buznky: 3NEeKTpUYECKas
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMUYECKOE,
MarHMTHOE  JIEHCTBUS  TOKA,  B3aMMOJCHUCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAsT MHIAYKLUS, AEHCTBHE
MAarHuTHOIO IOJII Ha IIPOBOJHUK C TOKOM U
JOBIDKYIIUICS 3apsl, 3JIEKTPOMArHUTHBIE KoJeOaHUs
W BOJIHBI, IPAMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA,

OTpaKeHHUe, IpesioMIICHHE, UHTEepdEpeHIus,
TUQpakius ¥ MOJISIPH3AIHs CBETa, TUCIICPCHSI CBETA;
(hoTOodNeKTpHUECCKHI ekt (doTorddexr),

CBC€TOBOC JaBJICHHMC, BO3HUMKHOBCHHUC JIMH elyaroro
CIICKTpa aromMa BOIOpOaa, €CTCCTBCHHAA n
HCKYCCTBCHHAsA palMOAKTUBHOCTD,

yMeThb:
- ONHCHIBATH MEXAaHWYECKOE IBIDKEHHUE, HCIIOIb3Ys
¢u3Myeckue  BENMYHMHBI:  KOOpAMHATa,  IYTb,

NepeMelleHrne, CKOpPOCTb, YCKOPEHHE, Macca Tena,
CWIa, WMIYJbC Tejla, KUHHETHYecKas DJHEeprus,
NMOTEHIMATIbHAS DHEPIUs, MeXaHudeckas padoTa,
MEXaHHUEeCKasi MOIIHOCTb; ITPH OMMCAaHUU TIPABUIIEHO
TPAKTOBaTh (U3WYECKUH CMBICH HCIOJIb3YEMBIX
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BEJIMYMH, UX OOO3HAYCHUS WM EIUHHUIBI, HAXOIUTDH
(OpMyJIBI, CBS3BIBAIONINE JAHHYIO (H3MIECKYIO
BEJIMYHMHY C IPYTMMH BETUUMHAMMU;

- ONHCHIBaTh MU3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEN U
TEIUIOBBIE  SIBIICHHUS,  WCHOJNB3YSd  (DU3HMYECKHUE
BEJIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KWHETHYEeCKass SHEPrusl XAaOTHYECKOrO JIBH)KEHHUS
MOJIEKYJI, CPEJHEKBaJpaTU4YHasi CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora
raza, Ko3pQuIMeHT MOJIEe3HOTO JIEHCTBUS TETJIOBOIO
JIBUTATEIS; TIPU ONMUCAHUM TPABIIIBHO TPAKTOBATH
(I)I/I?:I/I“IGCKI/II\/'I CMBICJI HCIIOJIb3YEMbIX BCJIMYHMH, HX
0003HAaYeHNUA M EAWHHIBI, HAXOIUTh (HOPMYIIbIL,
CBS3BIBAIOLME JAHHYIO (HU3MYECKYI0 BEIMYHHY C
APYTruMH BEJIMYNHAM;

- ONUCHIBAaTh M3YYCHHBIE DJICKTPHUUYECKHE CBOMCTBA
BEIIECTBA M JJICKTPUYECKHE SIBJIEHUS (TIPOLIECCHI),
UCMONB3Ysl (pU3HUYECKHEe BEJIMYMHBI: SJIEKTPHUYECKHUN
3apsf, 2JIEKTPUYECKoe IoJie, HapsKEHHOCTh MO,
MOTEHIINAN, Pa3HOCTh TOTEHIINAJIOB;

- ONHUCHIBAaTh H3YYCHHBIE CBOWCTBA BEIECTBA
(anexTpuueckue, MarHuTHbIE, OIITHYECKHE,
AIIEKTPUIECKYIO MPOBOAUMOCTh Pa3IMUHBIX Cpell) U
ANIEKTPOMAarHUTHBIE SIBICHUS (TIPOLECCHI), UCIIONb3YS
(M3HYECKUE BEIMYHMHBL 3JICKTPUYSCKUH 3aps, Cuia
TOKa, JJIEKTPHYECKOE HANPSHKEHHE, AIIEKTPUUIECKOe
COMPOTUBIIEHHE, pa3HOCTh MoTeHuuanoB, OJIC,
paboTa TOKa, MHAYKUWS MAarHUTHOTO TIOJA, CHJA
Awmmepa, cuna JlopeHna, MHIYKTHBHOCTh KaTYIIKH,
SHEPIusi AJIEKTPUYECKOr0 ¥ MAarHUTHOrO IIOJEH,
Nepuon M dYacToTa KojeOaHWi B KoleOaTeIbHOM
KOHType, 3apsi ¥ Cula ToKa B Ipolecce
TapMOHUYECKUX  AJIEKTPOMATHUTHBIX  KOJEeOaHUH,
(oKyCcHOE paccTosHME W ONTHYECKasl CHJIA JUH3BI;
IpY ONHMCAaHWM MPAaBIIIBHO TPAKTOBAThH (PU3HUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYECHUS U
eJIMHUIBI; YKa3blBaTh (POPMYIbBI, CBS3BIBAIOIIUC
JAaHHYI0  (PU3HYECKyl0 BEIMYMHY C  JIpYyTUMH
BEJIMYMHAMU;

- ONHWCHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUS H
IPOLIECChl, HUCMONb3YS  (DU3MUECKUE BEIUYUHBL
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPIHsl U UMITYJIbC (POTOHA, TIEPHUOA
noJypacrazia, >Heprusi CBSI3M aTOMHBIX sfiep; INpU
OMHMCAaHWM MPAaBUJIBHO TPAKTOBaTh  (PU3UUYECCKUI
CMBICIT MCIIONIb3YEMbIX BEIMYMH, UX O0003HAYCHUS H
eIMHULBI; YKa3blBaTh (OpMyYJBI, CBSA3BIBAOIIHE
JNaHHYI0  (U3MYECKyl0 BEJMYMHY C  JIPYTHMH
BEIIMYMHAMH, BBIYHUCIIATH 3HAYCHUE (HUZNIECKON
BEJINYMHEI,

- QaHAJM3UPOBATh (U3MUIECKUE MPOIECCHl U SIBJICHNUS,
WCMONB3YsS (PU3MUECKHE 3aKOHBI U TPUHIUIBI: 3aKOH
Owma, 3aKOHBI ITOCTIEAOBATEIFHOTO M MapaLIeIbHOr0
COEMHEHUST TIPOBOJHUKOB, 3akoH J[xoyns-JleHna,
3aKOH  JJICKTPOMAarHUTHOW  MHIAYKUWH,  3aKOH
MPSIMOIIMHEHHOTO PACIPOCTPAHEHHs CBETA, 3aKOHbBI
OTPaKEHMsI CBETA, 3aKOHBl IPEIOMIICHUSI CBETa;
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ypaBHeHHe OiHIITeHA A1 (Gorodddekra, 3aKoH
COXpaHEHMs HHEPIUH, 3aKOH COXPAHEHUS HMITyJIbCa,
3aKOH COXPAHEHHUs SJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHMsS MacCOBOIO 4YHCJa, IOCTyJaTsl bopa,
3aKOH  PaJHOaKTHMBHOTO  pacmaja; IpH 3TOM
pa3nuyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKoe BBIPAKEHHE W yCJIOBHSA (TPAaHMIIBI,
001aCTH ) TPUMEHUMOCTH;

- pewmaTb pacy€THBIE 33Ja4d C SIBHO 3aJJaHHOU
¢u3MUecKkoil MOJeNbI0, HUCTONB3YS  (pu3nyeckue
3aKOHBI W TPUHIUITEI, HA OCHOBE aHAJM3a YCIIOBHUS
3aJlaud BBIOMPATh (PU3MUECKYI0 MOJIECIb, BBIICIATH
¢usnueckue BeMMUMHBI U (HOPMYIIBI, HEOOXOAUMBIE
st €€ pelleHus], MPOBOJUTh PACUETHl U OLICHUBATh
pearbHOCTh TONYYEHHOTO 3HA4YeHHS (PU3HIECKOH

BCIIMYMHDBI;
- pfliaTb Ka4CCTBCHHBLIC 3aadyu: BbICTpaUBATDH
JIOIr'n4€CKN1 HCIIPOTUBOPCUNBYIO HOCIMOYKY

paccyXIeHUH C OIOpPOM Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NUECKHUE SBICHHSL.
HCII0JIb30BATh NPHOOPEeTeHHbIe 3HAHUA 1
YMeHHSI B IPAKTHYECKOM 1esITeJIbHOCTH 1
TIOBCeIHEBHOM 'KU3HU 1A
- HICTIONB30BAaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKe B
MTOBCEIHEBHON KU3HU JUIS obecrieueHus
0e30MacHOCTH TIpH  OOpaleHnd ¢ npubopaMu U
TEXHUYECKUMH YCTPOWCTBaMH, JJIsI COXPaHEHHs
3M0POBbS. M COOJIOACGHUS HOPM DKOJOTHYECKOTO
MOBEJICHNUS B OKPY>KaIOLIEH Cpere;
- pabotaTh B TpyNIE C BHITOJHEHUEM pa3INYHBIX
COLIMANBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYMIIbI,
pallMOHANIbHO ~ paclpefieNisiTh  O0S3aHHOCTH |
IUIaHUPOBATh  JIEATENBHOCTh B HECTaHIAPTHBIX
CUTyallMAX, aACKBATHO OLICHMBATDL BKJIAJ KaXXJ10ro U3
YYaCTHUKOB TPYMIIl B PEIICHHE paccMaTpUBACMOM
npobIeMbl;
- HCIOJb30BaTh IIpA PEUHICHUU yqe6H1)1x 3aJa4
COBpEMEHHbIE WH(pOPMALMOHHBIE TEXHOJIOTUH IS
IIOUCKA, CTPYKTYpUPOBaHUS, MHTEpIpETalud U
NpeacTaBieHUs] y4yeOHOW W HAyYHO-TIOMYJISAPHOU
uHpopmaruM,  TONYyYEeHHOH M3  Pa3IMYHBIX
WCTOYHUKOB; KPUTUYECKU aHaJM3UPOBATH
MOJy4aeMyr0 HHPOPMALHIO.

4.2. XapakTepuCTHKA OCHOBHBIX BH/IOB [1eATeJIbHOCTH 00y4arOIIMXCH

XapaKkTepUCTHKA OCHOBHBIX BH/10B
Copep:xanue o0yueHust JAeITeJIbHOCTH 00y4arounxcst
(Ha ypoBHe y4eOHBIX JAeiCTBH)

Pasnea |. BBenenue

PaGota B rpyrmnme 1mo moaroToBKe KOPOTKUX
Beenenune COOOIIEHUN O pomu W MecTe (QHU3UKH B
MPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Pasznea Il. Mexanuka
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Kunemartunka

IIpoBeneHne  SKCHEpPUMEHTA:  U3Y4YEHHE
HEPAaBHOMEPHOI'O  JIBJKEHHS C  LIEJIBIO
ONpENENEeHNs]  MTHOBEHHOM  CKOpOCTH;
UCCIeI0BaHNE COOTHOILIEHUS MEXIY
MyTAMH, MPOWIEHHBIMHU TEeJIOM  3a
MOCJIEIOBATEIbHbBIE paBHbIE MPOMEXKYTKU
BPEMEHU IPH PaBHOYCKOPEHHOM JIBUYKEHHUU
C HayajbHOM CKOPOCTHIO, PABHOM HYIJIIO;
U3ydYeHUE [BIDKEHHs LIapuKa B BSI3KOU
KUAKOCTH.

OO0bsicHeHUE OCHOBHBIX MIPUHITUTIOB
JIENCTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CIHJIOMETp, IeMHble H peMEHHbIE
nepefadyd JABWKEGHUSA; U YCJIOBHUH HX
6e301acHoro HCII0JIb30BaHUS B
ITOBCEAHEBHOM KU3HU. PenieHne pacuy€THbIX
3aJlady ¢ SIBHO 3aJaHHOM  (PU3HYECKOM
MOJEIBI0 C HCIOJIb30BAHMEM OCHOBHBIX
dopmyn kuHematuku. Iloctpoenue wu
aHaIu3 rpadukoB 3aBUCUMOCTEN
KMHEMAaTUYECKUX BEIMYUH OT BpPEMEHH.
Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITaX U OKPYXAIOUIeH XKU3HU:
paBHOMEPHOE u PaBHOYCKOPEHHOE
NpSIMOIMHEWHOE JBUXKEHHE, CBOOOIHOE
naJieHue Tell, ABUKEHUE M0 OKPYKHOCTH.
Onucanye MEXaHUYECKOI'O JBUKEHHUS C
UCMOJb30BaHUEM  (U3WYECKUX  BEIUYHH:
KOOpJMHATAa, yTh, repeMenieHue,
CKOpOCTh, yCKOpeHue. Pabora B rpymnmax
OpU  IUIAHUPOBAHMM,  IPOBEAECHUU U
MHTEPIPETALUN PE3YNbTaTOB OIBITOB, U
aHaJIM3€ JIONOJHUTENIbHBIX MCTOYHUKOB WH
(dbopMaInuu 1Mo ToN TeMe.

Jlunamuka

IIpoBeneHune skcriepuMeHTa: HCCIEI0BaHUE
3aBUCHUMOCTHU CHJI YIPYTOCTH,
BO3HHMKAIOIIUX B MPYXHHE M PE3MHOBOM
obpasue, oT uX AedopMaluu; H3ydeHHE
JIBHKEHUS Opycka 10 HAaKJIOHHOU

IUIOCKOCTH; UCCIIEI0BaHKE yCIIOBUI
paBHOBECHs TBEPIOrO Tella, UMEIOLIET0 OCh
BpALICHUS.

OObsicHeHue 0COOEHHOCTEH PaBHOMEPHOTO
U PABHOYCKOPEHHOIO  IIPSIMOJIMHEWHOIO
JIBUKEHMS, CBOOOJHOrO TMaJeHust Tell,
JBWKEHHS II0 OKPYKHOCTM Ha OCHOBE
3akOHOB HpBIOTOHA, 3aKOHa BCEMHMPHOIO
TATOTECHUS. OO®bsicHeHUE OCHOBHBIX
MIPUHIUIIOB JenCcTBUA TEXHUYECKUX
YCTPOMCTB, TAKUX KakK  IOALIUITHUKHU.
OObscHeHHEe JBUKEHUS HCKYCCTBEHHBIX
CIlyTHUKOB. Pelenue pacdy€rHbIX 3a1ay C
SBHO 3aJaHHON (U3NYECKOM MOJENbI0 ¢
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UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyJ TUHAMUKH.

Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITAX M OKPYXKAIOLIEH KHU3HU:
UHepuus, B3auMoJelcTBUE Tel. AHamu3
(GU3MUECKUX MPOLECCOB M SBICHUH C
HCIOJIb30BAaHUEM 3aKOHOB M IPUHLHUIOB:
3akoH BcemupHoro tsrorenus, I, 11 u III
3akoHbl HbIOTOHA, IPUHIINIT CYNEPIO3UIINH

3aKkoHbI COXpaHCHHUSA B MEXAHUKE

CHII, MIPUHLIUII paBHOIIPaBHOCTU
MHEpLUUAIbHBIX CUCTEM OTCUETA.
IIpoBeneHne  SKCHEPUMEHTA:  U3y4eHHUE

a0COJIIOTHO HEYNPYroro ynaapa ¢ MOMOIMIBIO
JABYX OJIWHAKOBBIX HHUTSAHBIX MAATHUKOB;
UCCIICIOBAHUE CBS3M  Pa0OThI  CHJIBI  C
U3MEHEHUEM MEXaHWYEeCKON SHEpruM Tela
HA TpPUMEpPe PACTSDKCHUS PE3HHOBOTO
kryrta. Pemenue pacdé€THbIX 3aAad C SIBHO
3aaHHOM  (PU3MYECKOM  MOIenbl ¢
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI IMHAMUKHU ¥ 3aKOHOB COXPaHCHHSI.
PelieHre kauecTBEHHBIX 3a/1a4 C OIOPOW Ha
U3yUYCHHBIC B pasjelne «MexaHuKay 3aKOHbI,
3aKOHOMEPHOCTH H (1)I/I3I/I‘I€CKI/I€ SABJICHUA.
Onucague MEXaHUYECKOIO ABHUXKCHHUSA C
HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX BCIINYUH:
HMITYJIBC TCJIa, KHHCTUYCCKAA OSHCPIu:l,
NOTCHOUAJIbHAA  OHECPIuAd, MEXaHHNYCCKasa
paboTa, MexaHWYeCKass MOIIHOCTh. AHAaIN3
¢u3nYecKuX TMPOIECCOB U SIBJICHUM C

HCIOJIb30BAaHUEM  3aKOHA  COXpaHEHHUs
MEXaHUYECKOU SHEPruu, 3aKOHA
COXpaHEHUS UMITYJIbCA.

OO0bsicHeHUE OCHOBHBIX MPUHITUTIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak:  BOAOMET,  KONEpP, MNPY>KUHHBIA

nucroner. OObsiCHEHHE JABMKEHUS pakeT ¢
omopoil  Ha  M3y4eHHble  (usznyeckue
BEJIMYUHBI U 3aKOHBI MEXaHUKH.
Hcnonb3oBanue pu IIOATOTOBKE
COOOIIEHUH O TPUMEHEHUH  3aKOHOB
MEXaHUKH COBPEMEHHBIX WH()OpMaIIMOHHBIX
TEXHOJIOTUH I IOMCKa,
CTPYKTYPUPOBAHUS,  HHTEPIpETAUH U
IpEeACTaBIeHNU UHPOPMALIUU, KPUTHYECKHM
aHaJIM3 [0JTy4yaeMol uH(opMaLuu.

Paspea I11. MoJaekyasipaas

H3UKA U TCPMOJMHAMHUKA

OCHOBBI MOJICKYJISPHO-KMHETHYECKOMI
TEOPUH

IIpoBeneHne HKCIIEpUMEHTA: ONpEEICHUE
Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha
OCHOBE W3MEpeHU 00BhEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATYpPbl BO3AyXa B HEW;
HCCIIENOBAHNE 3aBUCUMOCTH MEXIY
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[apaMeTpaMl COCTOSIHUSA  Pa3peKEHHOr 0
raza. OObsACHEHHE OCHOBHBIX IPUHIUIIOB
JIEUCTBUN TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: TEpMOMETp U 0apoOMeTp; U YCIOBUH HX
0€e30MacHoro HCI0JIb30BaHUS B
OBCEIHEBHOM KU3HHU.

Pacno3HaBanue Qu3MUecKUX SBIECHUI B
y4eOHBIX ONBITaX U OKPYXAloUleH XU3HU:
nuddysus, OpOYHOBCKOE JIBUKEHUE.
Onucanue TEMJIOBBIX SIBJIGHU U c
UCMOJb30BaHUEM  (U3NYECKUX BEIUYMH:
JaBJE€HUE Tas3a, TEMIIepaTypa, CpeaHss
KUHETHYeCcKasi  JHEprusi  XaoTU4YeCKOro
JIBIDKEHHSI MOJIEKYJI, CpelHEKBaJpaTUYHas
CKOPOCTb MOJIEKYI.

Ananu3 (u3MYECKUX MPOLECCOB U SBICHUN
c HCI0JIb30BAHUEM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHU CTPOECHUSI BEILECTBA,
ra3oBbIX  3aKOHOB, CBSI3U cpenHen
KMHETHUY €CKOU SHEpruu TEIJI0BOI'0
IBIDKEHHMSI ~ MOJIEKynl ¢ abComoTHON
TEMIIEPATypOH.

Pemenne pacu€THBIX 3agady € SBHO
3alaHHOM  (DU3UYECKOH  MOIENbI0 ¢
HCIOJIb30BAHUEM OCHOBHBIX  IOJIO)KEHHM
MKT, 3akoHOB ¥ (opMyJI MOJIEKYISIPHOM
bU3UKH.

PaGora B rpynmax mpu IJIAaHUPOBAHUH,
MPOBEJACHUN U MHTEPIPETALUU PE3yJIbTaTOB
ONBITOB, W AaHaJIU3€ JIOMOJHUTEIbHBIX
MCTOYHUKOB HH(POPMAIIMH IO TEME

OcHOBBI TCPMOIUHAMUKHA

[IpoBeneHre y4eHHMYECKOro >KCIEPUMEHTA:
U3MEpEHUE YAEIbHOU TEIUIOEMKOCTH

BEIIICCTBA. OO0OBsicHEeHHE OCHOBHBIX
MPUHIIAIIOB IEHCTBUS TEXHUYECKUX
YCTPOKCTB, TaKAX Kak: JIBUTATEIh
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIILHUK, KOHAUITUOHED; U YCIOBHHA UX
Oe3omacHoro HCIOJIB30BAHHUS B

MOBCETHEBHOM KU3HMU.

Onucanne W3YyYEHHBIX CBOWCTB TN W
TEMJIOBBIX SBJIEHUH C HCIOJB30BAHHEM
¢u3nYecKnX BEIMYHMH: JaBJIEHUE Tasa,
TeMIeparypa, KOJIMYECTBO TETLIOTHI,
BHYTpEHH:ISl SHeprus, paboTa rasa.

Pemenue pacu€rHpIXx 3amady  Cc  SIBHO
3aJlaHHOM  (DUBMYECKOM  MOJENbI0  C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyn TEPMOJIUHAMUKHU. Pemenue
KaueCTBEHHBIX 3aJady C ONopoll Ha
U3ydyeHHble B pasaene «ModekynspHas
¢uznka W  TEPMOJWHAMHKA»  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHUS.
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PaGora B rpynmax npu  aHaiu3e
JIOTIOJTHUTENbHBIX M CTOYHUKOB
nH(pOpMaIUU 110 TEME

ArperatHble COCTOSIHUSI BelleCTBA.
@a30BbIe MEPEeXOAbl

[IpoBenenne HKCIEpPUMEHTa: H3MEPEHUE
OTHOCUTENBHONH  BJIAXHOCTM  BO3JyXa.

OO0bsicHEHUE OCHOBHBIX MIPUHIIUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOWCTB, TaKHX
KaK: TUTPOMETP u TICUXPOMETP,

KaJIOpUMETP; U YCIOBUH HX O€30MacHOro
HCIOJIb30BaHUS B IOBCETHEBHON KU3HU.
Onucanue MPUHLIUIIOB HOJTyYEHUS
COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE
HaHOMaTepuanaoB. PemieHue  pacuérHbIX
3aJa4y C SABHO 3aJaHHOW (hU3HYECKOil
MOJENBIO C HCIHOJB30BAHUEM YpaBHEHUS
TEMJIOBOr0 OanaHca. Pemenue
KaueCcTBEHHbIX 3aJad C ONOpoM Ha
U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
¢bu3nyeckue siBICHUS M0 TEME.
Pacno3naBanue Qu3uueckux sBIECHUN B
y4eOHBIX ONBITAX M OKPYXKAIOLIEH KHU3HU:
nedopmarus TBEPABIX TeJ, HarpeBaHUE U
OXJIAKIEHUE Tel, M3MEHEHHE arperaTHbIX
COCTOSIHMI BelllecTBa U OOBSCHEHUE UX Ha
OCHOBE 3aKOHOB U (OpMYJI MOJEKYJISPHOI
bu3uKy.

Hcnonp3oBaHue WH(POPMAIMOHHBIX
TEXHOJIOT Uit JUISt MOMCKa,
CTPYKTYPUPOBAHHUs,  HMHTEPOPETALUH U
MpEICTaBICHUS uHbopmauu npu

MOJTOTOBKE COOOIIEHUI O MNpUMEHEHHH
3aKOHOB  MOJEKYJApHOH  Qu3uku U
TEPMOJMHAMUKHU B TEXHUKE U TEXHOJIOTHSIX

Pa3ngea IV. DuaekTpoannamuka

DJIEeKTPOCTATHKA

IIpoBeneHne SKclepUMEHTa: H3MEpPEHUE
AEKTPOEMKOCTH KOH/JIEHCATOopa.
OO0bsicHeHUE OCHOBHBIX MIPUHITUTIOB
JEUCTBUAA  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTUM, TaKUX KakK: 3JIEKTPOCKOII,
ANEKTPOMETP, AIEKTPOCTATUUECKasl 3allUTa,
3a3eMJICHHE AIEKTPONpUOOpPOB,
KOHJICHCAaTOp, KONMPOBAJIBHBINA  aImapar,
CTPYHHBII NIpPHHTEP; M  YCIOBUM  HX
0e3011acHOr0 MPUMEHEHUs B MPAKTUYECKOM
JKU3HHU.

Pemenne pacu€THbIXx 3amady  C  SIBHO
3aJaHHOW  (U3WYECKOM  MONENbI0 ¢
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmymn AJIEKTPOCTATHKH. Pemenue
KAueCTBEHHBIX 3aJad C ONOpoll Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBJICHUS o TEME
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«DJIEKTPOCTATUKAY.

Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITaX U OKPYXAIOUIeH XKU3HU:
ANEeKTpU3aLus Ten, B3aUMOJICCTBHUE
3apsoB; U OOBSICHEHHE KX Ha OCHOBE
3aKOHOB U (POPMYII STIEKTPOCTATHKH.
Onucanue U3y4eHHBIX CBOMCTB BEIIECTBA U
AIEKTPUYECKUX SIBJICHUH C UCIIOJIb30BAHUEM
¢u3NYeCKNX  BEIMYMH:  DJIEKTPUUYECKH
3aps, HANpPsHKEHHOCTb  DIIEKTPUYECKOIO
IOJIs, IMOTEHIWal, Pa3sHOCTh I[OTEHIUAJIOB,
3JIEKTPOEMKOCTB.

IToCcTOAHHBIN ITEKTPHYECKHI TOK.
Toxku B pasjin4HBIX cpegax

IIpoBeneHne  IKCHEPUMEHTA:  HU3y4EHUE
CMEIIAHHOTO  COEIMHEHHsS]  PEe3UCTOPOB;
uzmepenne OJIC HCTOYHMKA TOKAa U €ro
BHYTPEHHEr0 COIPOTHUBIIEHUSI; HAOII0ICHHE

anekTponu3a.  OOBSCHEHHE  OCHOBHBIX
MPUHIUTIOB JeiCcTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTMHA, TaKUX Kak:
aMIepMeTp, BOJIbTMETD, peocrar,
HMCTOYHUKH TOKA, 3JIEKTPOHArpeBaTebHbIE
npudopHI, 3JEKTPOOCBETUTEIIBLHBIE
npuOOpel, TEPMOMETP  COMPOTUBIICHHUS,
BAKyyMHBI  JIHOJ, TEPMHUCTOPHl U
(boTOpE3UCTOPHI, MOJTYTTPOBOTHUKOBBINA

JIMOJ, TajlbBaHWKA; W  YCIOBHM  HX
0€30MacHOro MPUMEHEHUsI B MPAKTUYECKOU
JKU3HU.

PemieHue pacu€rHBIX 3amady € SBHO
3alaHHOM  (DUBMYECKOM  MOJENbI0  C
WCIIOJb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopmymn TEMBI «ITocTostHHBIN
JNEKTpUYECKUd  TOK».  Pacno3HaBaHue
(¢u3nYeCcKuX sBIECHUI B y4eOHBIX OIBITaX U
OKpYXKAIOIIEW  KU3HU:  DJIEKTpUYECKAsS
IIPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE 1€ CTBUS TOKA.
AHanu3  SIEKTPUYECKUX  SABJICHUM U
IIPOLIECCOB B LEMAX IOCTOSHHOTO TOKa C
HCIOJIB30BAaHUEM 3aKOHOB: 3akoH Owma,
3aKOHOMEpPHOCTH  IIOCJIEIOBATEIBHOIO H
[1apaJuIeIbHOrO0 COEIMHEHUSI IPOBOJHUKOB,
3akoH J[>koyns-Jlenua.

OnucaHue U3yYEHHBIX CBOMCTB BEILECTB U
ANEKTPUUYECKUX SBJICHUHN C UCIOJIb30BaHUEM
(GU3MYECKUX  BEJIMYMH:  DJIEKTPUUYECKUU
3aps, Cwia  TOKa, AJIEKTPUUECKOE
HaINpsKEHUE, DJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTb IOTEHUHAJIOB,
DJ1C, paboTa Toka, MOIITHOCTh TOKA.
Hcnonb3oBanue WH(POPMAITMOHHBIX
TEXHOJIOTUM TUTSt MIOMCKA,
CTPYKTYPUPOBAHUS,  HMHTEPOpETAUH U




IpeAcTaBiIeHus HHOpMaLuu Ipu
[OJrOTOBKE COOOILIEHUI O MNpUMEHEHUH
3aKOHOB IIOCTOSHHOTO TOKa B TEXHUKE U
TEXHOJIOTHUSIX

MarsnuTHoe nmoJjie. JJaeKTPOMar HUTHAs
HHAYKIHSA

IIpoBeneHne  DKCHEPUMEHTA:  U3y4EHHUE
MarHMTHOTO IIOJI1 KAaTyLIKd C TOKOM;
UCCIICIOBAHUE  JECUCTBUSA  IIOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM; HCCIEIOBAHUE
SIBJICHUS 2JIEKTPOMArHUTHON MHIYKIHH.
OObscHeHue OCHOBHBIX MPUHIUIIOB
JIENCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: IIOCTOSIHHBIE MarHuThl,
JIEKTPOMArHUTHI, IEKTPOJBUTATENb,
YCKOPUTENIN 3JIEMEHTapHBIX 4acTull,
WHIYKIMOHHAs Ie4b;, M YCIOBUH HX
0e30MacHOr0 NPUMEHEHUs B MPaKTUYECKON
JKU3HHU.

Pemenune pacy€THbIX 3a1a4 HA IPUMEHEHHUE
dopmyn Tembl «MarauTHoe nojue. DIeKTpo-
MarHuTHas VHIYKLUS. Pemenne
KaueCTBEHHBIX 3aJa4 C ONOpOM Ha
U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
¢dusnueckue sBIEHUs TeMbl «MarautHoe
nojie.  OJNEKTPOMAarHuTHas  MHAYKLUS.
Onpenenenue HaIlpaBJICHUS BEKTOpa
MHIYKIUW MarHUTHOTO IOJIS1 IPOBOJHUKA C
TOKOM, cuiibl Ammniepa u cuiisl JlopeHua.
Pacno3HaBanue QuU3NYECKUX SBICHUH B
y4eOHBIX ONBITAX M OKPYXKAIOUIEH KHU3HH:
B3aHMOJCHCTBHE MarHuToOB,
JIEKTPOMAarHuTHas MHAYKIUS, JIeHCTBUE
MarHUTHOTO IOJIS1 Ha MPOBOJHUK C TOKOM H

JBHOKYILUKCS 3apsi. Ananms
AJIEKTPOMArHUTHBIX SIBIICHUH c
HCIIOJIL30BaHUEM 3aKOHa

AJIEKTPOMArHUTHOM MHIYKIWH.

OnucaHue M3y4yeHHBIX CBOMCTB BEILECTB U
AJIEKTPOMArHUTHBIX SIBJICHUM c
WCIOJIb30BaHUEM  (PM3WYECKUX BEJIUYUH:
WHIYKIUS MarHUTHOTO MOJIs, cujla AmIiepa,
cuna JlopeHna, MHAYKTUBHOCTh KaTYIIKH,
SHEPrusi JJEKTPUUYECKOTO0 M MarHUTHOTO
rmoneu

Pa3zgea V. Kosie0anug v BOJIHBI

MexaHu4yecKHe U 3IeKTPOMATHUTHDIE
KoJe0aHus

ITpoBeneHune 3KCrEpUMEHTA: MCCIEN0BAaHUE
3aBUCHUMOCTH I€pHOJa MalbIX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChbl
Ipy3a; UCCIEOBAHUE MEPEMEHHOIO TOKa B
LENU U3 IMOCJIEeI0BATEIbHO COEINHEHHBIX
KOHJICHCATOpa, KAaTYLIKH U PE3UCTOpa.

OO0bsicHeHUE OCHOBHBIX MIPUHIUTIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
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KaK: DJJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
IIEPEMEHHOI 0 TOKA, JINHUU 3JIEKTpoIlepeiay;
U YCJIOBUHM MX 0€30IaCHOr0 INPUMEHEHUs B
MPaKTUUECKON KU3HU. PellieHue pacu€THbIX
3aJlady ¢ SBHO 3aJaHHOM (PU3HYECKOM
MOJIEJIBI0O C HCIIOJb30BAHHEM OCHOBHBIX
3aKOHOB W (OpMYJ,  OMHCHIBAIOIIUX
MeXaHUYEeCKue U AJIEKTPOMAarHUTHbBIE
KoJieOaHusl.

OnucaHue U3YyYEHHBIX MEXaHUYECKUX M
AJIEKTPOMArHUTHBIX KoJIeOaHui c
UCMOJb30BaHUEM  (U3NYECKUX BEIUYMH:
MepU o/ U YacToTa KoueOaHuil, aMIIUTyAa U
¢daza koyiebaHWM, 3apsa M CHJIA TOKa B
nporecce rapMOHHMYECKUX
AJIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pemenune kauecTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3yYEHHBblE€  3aKOHbI, 3aKOHOMEPHOCTH,
ONKCHIBAIOLINE MEXaHUYECKHU e u
AIIEKTPOMArHUTHBIE KOJICOaHHS.

PaGora B rpymmax mpu MJIaHUPOBAHUH,
IIPOBEJACHUN M MHTEPIPETALUU PE3yJIbTaTOB
ONBITOB, W AaHAJIU3€ JIOMOJHUTEJIbHBIX
MCTOYHHKOB MH(OpMALNH 10 TEME

MexaHn4ecKHe U IJICKTPOMArHUTHLBIC
BOJIHbI

OOvbsacHenue OCHOBHBIX MPUHLIMIIOB
JEUCTBUAA  TEXHUYECKUX  YCTPOMCTB U
TEXHOJOTUM, TaKUX KakK: MY3bIKaJIbHBIE
WHCTPYMEHTHI, yJIbTpa3ByKOBas
JUarHoCTUKa B TEXHUKE U MEIMIMHE,
paznap, paguonpuEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neun; u yciaoBwmii
170:¢ 6e301acHoro IIPUMEH EHUS B
MIPAKTUYECKOH JKU3HU.

Pemenne pacd€THBIX M Ka4eCTBEHHBIX
3alad C ONOpPOM HAa WM3YyYEHHBIC 3aKOHBI U
3aKOHOMEpPHOCTH, OIMCBIBAIOLINE
pacnpocTpaHeHue MEXaHUYECKUX u
AJIEKTPOMAarHUTHBIX BOJH. Mcmonb3oBaHue
MH(OPMAIIMOHHBIX TEXHOJIOTUH JUIsl TOMCKA,
CTPYKTYPUPOBAaHMS,  HHTEpIpETaluu U
IIPEICTABIICHHUS uH(popMaLuu npu
MOJTOTOBKE COOOIIEHHH 00 MCIOIB30BaHUN
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE.
VYyacrtue B JIUCKYCCUU 00
IEKTPOMAarHUTHOM 3arpsA3HEHUHN
OKpyXxatolierd cpenpl. Pabora B rpymnmax
IpyU  IUIAHUPOBAHHWM, IPOBEACHHH U
MHTEpIIPETAllMK  Pe3yJIbTATOB OIBITOB, U
aHalM3€  JONOJHUTEIBHBIX  HCTOYHHKOB
nH(GOPMAIUH TI0 TEME

Onruka

ITpoBeneHune sKcnepUMeHTa: HaOIo/eHuE
JCIIEPCUN CBETA; M3MEpPEHHE IMoKa3aTels
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IIPEJIOMIICHUS CTEKJIa; UCCIIEIOBAHHE
CBOMCTB N300 paKEHUI B JIMH3AX.
OOvbsacHenue OCHOBHBIX MPUHLIMIIOB
JICUCTBUSI ~ TEXHUYECKUX  YCTPOHCTB U
TEXHOJIOTUM, TakUX KakK: OYKH, JIiyna,
doroanmapaT, MNPOEKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OITHKA,
JupaKkMOHHAs pemeéTKa, MOIIPOua; U
ycloBuil ux 0e30macHOro NpUMEHEHHs B
MPAaKTUYECKOM KU3HU. Perienne pacu€THbIX
3aJlady ¢ SBHO 3aJaHHOM  (pU3HYECKO
MOJEIIBI0 C HCIOJIb30BAHMEM OCHOBHBIX
3aKOHOB U (opMyn  reoMeTpHuecKoil
ONTHKH.

[Toctpoenue u omucaHue H300paKEHHUS,
CO37aBa€MOro IJIOCKMM 3€pKajioM, TOHKOU
JIMH30M. PacriosnaBanue  ¢u3nyecKux
SBJICHUW B OIBITAX W OKPYXKAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE pPACIpOCTpaHEHUE CBeETa,
OTpakeHue, MpeJoMIIeHHEe, HHTepdepeHIus,
mubpakuuss M [OJSIpU3alus  CBETa,
Jucrepcus cBeta. AHaIUM3 ONTUYECKHX
SBJICHUH C MCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHEWHOIO PaclpOCTPAaHEHUs CBETa,
3aKOHbl ~ OTPa)XXEHUsSI  CBETA,  3aKOHBI
MIPEJIOMJICHHS CBETA.

OnucaHue  ONTUYECKHX  SBJIEHUH  C
UCMOJb30BaHUEM  (U3WYECKUX  BEIUYHH:
¢doKycHOE paccTOsIHHE M ONTHYEecKas cuia
JIMH3bI

Paznen VI. OcHOBBI cienUa/IbHOW TEOPUH OTHOCUTEIBHOCTH

OcHoOBBI clIeNHAJILHO TeopHu
OTHOCUTEJIbHOCTH

Perienre kauecTBEHHBIX 33/a4 C OMOPOH Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBiaeHuss 1o Teme «OCHOBBI
CTO». Hcnonp3oBanue MH(OPMaLMOHHBIX

TEXHOJIOT Ui JUISE MOMCKa,
CTPYKTYPUPOBAHUSI ~ UHTEpIpPETAllMd U
MpeICTaBICHUS uHbopmauu npu

MOJArOTOBKE  COOOINEHHH O  rpaHHIax
MPUMEHUMOCTH KJIACCHYECKON MEXaHHKH M
ocaoBax CTO

Pasznea VII. KBanToBasi pusznka

Jj1eMeHTbI KBAHTOBOI ONITHKH

OObscHeHue OCHOBHBIX MPUHIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: OTOIIEMEHT, (OTOJATIYUK, COTHEUHAS
Oarapesi, CBETOAMOJ; U  YCJIOBUH HUX
0€30MacHOro MPUMEHEHUsI B MPAKTUYECKOU
KU3HU. PellieHue pacuE€THBIX 3a/1a4 C SIBHO
3aIaHHOH  (DU3MYECKOM  MOJEIIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
(GhOopMyJT KBAHTOBOW ONTHKH.

Pemiennie kauecTBEHHBIX 3a7a4 C OMOPOIl HA
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W3yYCHHbIE  3aKOHBI,  3aKOHOMEPHOCTHU
KBaHTOBOU OIITUKHU. PacnoznaBanue
¢u3nyeckux SBICHUNH B y4eOHBIX OIBITaX:
doTodnekTpuueckuii  3PdeKT, CBETOBOE
JaBJICHUE.

Onucanrie U3y4eHHBIX KBAHTOBBIX SIBJIICHHM
u MIPOLIECCOB C M CIIOJIb30BAHUEM
bu3mUecKux BEJINYHH: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa, SHEPIHs U UMITYJIbC (GOTOHA

CtpoeHue aToma

IIpoBeneHune sKcnepUMeHTa: HaOIO/eHUE

JMHEN4aToro CIIEKTpa. OO®bsicHeHUE
OCHOBHBIX IPUHLIUIIOB NelcTBUA
TEXHUYECKUX  yCTPOWCTB, TaKuUX  Kak:
CIIEKTPOCKOTII, nasep, KBAHTOBBII

KOMIIBIOTEp; M YCIOBUI HX 0€30MacHoro
IIPUMEHEHUS B IPAKTUYECKON KU3HH.
Pemenune kauecTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3Y4YCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
¢usnyeckue sBieHus no teme «CTpoeHue
aTomay».

PacrioznaBanue (u3nM4ecKux sIBIEHUH B
yueOHBIX OIBITAX: BO3HUKHOBEHUE
JUHENYaToro CnekTpa. AHalli3 KBaHTOBBIX
IIPOLIECCOB U SABJICHUH C HCIOJb30BAaHUEM
noctynatos bopa

AToOMHOE SApO

[IpoBeneHre y4eHHYECKOTO IKCIEPUMEHTA!
UCCIICIOBAHNE TPEKOB YacTUI (110 TOTOBBIM
dotorpadusam). OOBSICHEHHE OCHOBHBIX
HPUHIUIIOB JeUCTBUS TEeXHUUYECKUX
YCTPOMCTB, TaKUX Kak: TO3MMETP, KaMmepa
BunbcoHa, sepHbBId peakTop, aToOMHas
O6oM0a; ® yciaoBHi uUX 0E30MaCHOrO
NPUMEHEHUS B IPAKTUYECKON KU3HH.

Pemenune kaueCTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnyeckue sBIEHUS MO TeMe «ATOMHOE
ATPOY. Pacnio3naBanue bu3nyeckux
ABICHW B  y4eOHBIX ONBITAX U B
OKpY)KaloIleld JKU3HU: €CTeCTBEHHas U

HCKYCCTBEHHAs PaarOaKTUBHOCTb.
Onucanue U3y4€HHbIX KBAHTOBBIX SBJICHUU
u MPOLIECCOB c HCIIOJIb30BaHUEM
buznUecKux BEJIMYMH: MepuoI

rnojaypacrnaga, 3HEpPrus CBA3U ATOMHBIX
anep.

AHanu3  mpomeccoB M SABIEGHUUH €
UCIIOJIb30BAaHUEM 3aKOHOB M IOCTYJIATOB!
3aKOH COXPaHEHUs 2JIEKTPUYECKOro 3apsaa,
3aKOH COXpaHEHHUS MaccoBOro  4YHCIA,
noctynatel bopa, 3akoH paaMOaKTUBHOIO
pacraja.
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Hcnonb3oBanue MH(pOpMaLIMOHHBIX

TEXHOIOTHI T MOHCKA,
CTPYKTYPUPOBAaHUS,  HUHTEpPOPETAUUH U
MIpEICTaBICHUS uHdopmauu npu

MOJTOTOBKE COOOIIEHUH O MPUMCHCHHH
3aKOHOB KBAaHTOBOH (PM3WKH B TEXHUKE H
TEXHOJIOTHIX

Pazngea VIII. DiieMeHTBI ACTPOHOMMY M acTPOPU3MKH

ITogroroBka  COOOIIEHHI O  MeTomax
MOJYYEHUSI HAYYHBIX aCTPOHOMHYECKHX
3HAHUM, OTKPBITUAX B  COBPEMEHHOMU
ACTPOHOMMH. BrimonHenune 3aJIaHuM,
MIPOBEPSIOIINX BJIAJICHH E
OCHOBOMNOJIATAIOIIUMHA  aCTPOHOMUYECKUMHU
MTOHSTHSIMH, MTO3BOJISTIO IITUMU
XapaKTepU30BaTh MPOIECCHI,
MPOUCXOJAIIUE B 3BE3/aX, B 3BE3IHBIX

Dj1eMeHTbI aCTPpOHOMHUH CUCTEMax, B MEXTrajJaKkTHUeCKOi cpeac;

" acTpoPpusuKu

JIBUYKEHHE HEOECHBIX TEJ, IBOJIIOLMIO 3BE3]
u Bcenennoi.

[TpoBenenue HaOMIOACHUI HEBOOPYKEHHBIM
IJIa30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHHUH JITISl ONIPENISNICHHSI TTOJI0XKEHUS
HEOCCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/IUs CesepHoro
nonymapus u sipkue 3BE3abl. [IpoBeneHue
HaOmoAeHnit B Teneckon JIyHBI, TUIaHET,
MneuHnoro ITytu

4.3. Kputepum olleHKH pe3yJbTaTOB 00y4eHMUs

4.3.1. Kputepuu oueHku 1updepeHIHPOBAHHOIO 324€Ta

OneHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

«3a4TeHo (OTIMYHO)Y,
BBICOKU YPOBEHb

oOyyaromuiicss Triay0OOKO W TPOYHO YCBOHJI  BECh
IPOrPaMMH bIi MaTepHall, HCUEPIBIBAIOIIIE,
MOCTIEIOBATEIbHO, TPAMOTHO M JIOTHYECKH CTPOHHO €ro
u3jaraeT, HE  3aTpygHsAeTCs ¢  OTBETOM  IpH
BUJIOM3MCHCHUN  3aJ]aHUsi, CBOOOIHO CIpABISICTCS C
3aJa4yaMi ¥ [PAKTHYECKUMH 3aJaHUSMH, IPaBUIBHO
000CHOBBIBAET MPUHSATHIC perieHus, yMeer
CaMOCTOSATENIbHO 0000IaTh M HW3JIlaraTh MaTephaj, He
JIOITYCKasl OIUOOK.

«3auTeHo (Xopo1o)»,
MOBBIILIEHHBIN YPOBEHb

OOyJarOIIMICA TBEPAO 3HAECT MMPOTrPaAaMMHBIM MaTepual,
rPaMOTHO M IO CYUIECTBY H3JaraeT €ro, He JOIyCKaeT
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC, MOXKET
MPaBWIBHO MPUMEHATh TEOPETUUYECKUE TOJIOKEHUS U
BIIaJIceT HEOOXOIMMBIMH YMEHUSMU U HaBBIKAMHU TIpU
BBITTOJIHEHUH MMPAKTUYECKUX 3aJaHHI.
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«3a4TeHo
(YZAOBIIETBOPUTEIILHO)Y,
IIOPOTOBBIN YPOBEHb

00y4JaromIMiicsi YCBOUI TOJBKO OCHOBHOM MaTepuall, HO He
3HAa€T OTACJIBHBIX JeTajed, JOMYyCKAeT HETOYHOCTH,
HEJOCTATOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HaAPyIIAET
MOCJIEOBATEIbHOCTh B HM3JIOKEHUU  MPOTPAMMHOTO
Marepuajia M HCIHBITBIBAET 3aTPYJHEHUS B BBHITIOJIHEHUU
MPAKTUUECKUX 3aJaHU M.

«He 3autenHo
(HEYTOBIIETBOPUTEIILHO)»

oOyyarolmuiics  He  3HaeT  3HAYUTENBHOM  4YacTu
MpOrpaMMHOr0 MaTepuala, JOMyCKAeT CyIIEeCTBEHHbIE
ommOKA, C OONBIIMMH 3aTPyIHEHHUSIMHU  BBIOJIHSIET
MPaKTUYECKUE 3aJaHHs, 3aaUH.

4.3.2. Kputepuu OleHKH TeCTUPOBAHMS

OrueHka, ypoBeHb

IToka3zatenb OLEHKH

«OTINYHOY, BEICOKHI

He menee 90 % OasuioB 3a 3a7aHus TECTA.

«XOopo110», MPOJBUHYTHII

He menee 75 % 6aiioB 3a3agaHus TeCTA.

«Y IOBJICTBOPUTEIBHOY, OPOT OBBIH He menee 55 % 06aiioB 3a3agaHus Tecra.
«HeynoBneTBopuTenbHO» Menee 55 % 6ansoB 3a 3a1aHus TeCTa.
4.3.3. Kpurepuu OeHKH YCTHOIO OINpoca

OneHka,ypoBeHb

Kpurepun

«OTJIHUYHO», BBICOKHH YPOBCHDb

CTaBUTCA B ciydae 3HaHUS, TOHUMAaHHUsI, TTTyOUHbBI YCBOCHHUS
00y4aroLMcs BCEro 00’beMa porpaMMHOI0 MaTepuaa;
YMEHUS BBIAEIATD [VIABHBIE IIOJIOXKEHUS B U3yUYEHHOM
MaTepuaie, Ha OCHOBaHUU (PaKTOB U IPUMEPOB 0000ILATS,
NeNaTh BBIBOJIbI, YCTAHABIMBATh MEKIIPEIMETHBIE U
BHYTPHUIIPEIMETHBIE CBSA3U, TBOPUYECKU IPUMEHSATh
MOJy4YEeHHbIE 3HAHUS B HE3HAKOMOI CUTYalluH; OTCYTCTBUS
OIIMOOK U HEJI0UETOB IIPU BOCHPOU3BEACHUN 3y4EHHOIO
MaTepHala, Ipu YCTHBIX OTBETaX, yCTPAHEHUS OTACIIBHBIX
HETOYHOCTEH ¢ MOMOILBIO JONOJHUTENbHBIX BOIIPOCOB
[peroaaBaTessi; COOMI0AeHUS KYIbTYPbl MMCbMEHHOHN U
YCTHOM peuH, IpaBusl 0pOpMIIEHUS TUCbMEHHBIX padoT.

«XOpPOIIIO», TOBBIIIEHHBII
YPOBEHb

CTaBUTCS B Cily4ae 3HaHUS BCEro M3y4yeHHOr 0 MaTepHala;
[YMEHUS BBIAEISATH IJIaBHBIE TIOJIOKEHHS B M3yUYSHHOM
MaTepuaie, Ha OCHOBAaHUU (JaKTOB U IPUMEPOB 0000IIATS,
7e7aTh BBIBOJBI, YCTaHABIMBATH MEXIPEAMETHBIC U
BHYTPUIIPEIMETHBIE CBS3U, IPUMEHSATH ITOTY4YCHHBIC 3HAHHS
Ha MPAaKTUKE; HAJM4Kie He3HAUUTENIbHbIX (HErpyObIX)
oMOOK IPHU BOCHPOM3BEIEHUU U3y4EHHOI0 MaTepHaa;
COOJIIO/IEHNS] OCHOBHBIX MPAaBUJI KYJIbTYpPbI MHCbMEHHOM U

YCTHOM peuH, TpaBui 0QpOpPMIICHHUS MUCBMEHHBIX paboT.
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CTaBUTCS B cilydae 3HaHUS U YCBOEGHHUS MaTepuaja Ha ypOBHE
MUHUMAaJbHBIX TPEOOBAHUM TPOrPaMMBI, 3aTPYyIHEHUS IPU
CaMOCTOSITEIbHOM BOCIPOU3BEIEHIH, HEOOXO0JUMOCTH
HE3HAYUTEIHbHOW MOMOIIH MPEMoaBaTelst; yMEHHs paboTaTh
«YZOBJIETBOPUTEIILHO, Ha ypOBHE BOCIPOU3BEEHUS, 3aTPYIHEHUSI IPU OTBETAX HA
MIOPOT'OBBIN YPOBEHb BHJION3MCHCHHBIC BOIIPOCHI; HATMUHUS 1-2 rpyOBIX OMIMOOK,
HECKOJIbKMX HerpyObIX MPHU BOCIPOU3BEACHUH H3YyUEHHOTO
MaTepuia; He3HAUUTEIbHOT O HECOOIII0IEHUSI OCHOBHBIX
MPaBWJI KyJIBTYpPbI MUCbMEHHOM U YCTHOM peuH, MpaBuil
ohopmIIeHUs] MU CHbMEHHBIX paboT.
CTaBUTCS B cilydae 3HaHHS U YCBOEHHUs y4eOHOr0 MaTepHhasa
Ha ypPOBHE HUKE MUHUMAIIbHBIX TPEOOBAHUI MPOTr paMMBbI;
OTCYTCTBMSI YMEHUsI pabOoTaTh Ha YPOBHE BOCIIPOU3BEACHMUS,
3aTpyJHEHUS MIPU OTBETaX Ha CTaHJIAPTHBIE BOIPOCHI;
«HEYIOBJIETBOPUTEIHHO»  HAJIMYUS HECKOIbKUX IPYOBIX OLIMOOK, OOJBIIOro Yncia
HerpyObIX MpU BOCIPOU3BEICHUH N3YYEHHOI'O MaTepuana;
3HAYUTEIbHOIO0 HECOOI0AEHHSI OCHOBHBIX ITPaBUJ KYJIbTYPBI
MICbMEHHON M YCTHOW peuu, npaBui 0(hopMIICHUS
MUCbMEHHBIX padoT.

4.4. OnleHOYHbIE CPeACTBA /sl MPOBeIeHUs TEeKYIIero KOHTPOJISA yCleBaeMOCTH

TecToBbIC 3a1aHUA

1.Bo3MOXHO mepeaTh HEKOTOPOE KOJMYECTBO TEIJIOTHI OMPEAEIEHHOI0 KOJIMYECTBA BEIIECTBA
0e3 U3MEHEHUSI €ro TeMIepaTypsl?

a) Bo3aM0OXHO TONBKO B Cllydae, eclid MPOUCXOAUT (ha30BbIi Mepexo 1 BEemecTBa.

0) BO3MOXXHO TOJIBKO B ciy4ae, €CIIi BEIIEeCTBO BBITTOMHSIET padoTy.

B) HeBo3moxHO.

2.2NeKTpUYECKU 3apsij MOABIISIETCS TIPH:

a) [lomyuenue Tenna.

0) DIeKTpOMarHUTHOW WHYKIIUH.

B) TpeHust, NpUKOCHOBEHHSI, BIUSIHUS

3.3akon Kymnona — 3To 3aKoH:

a) Kotopelii onpenenser BeJIMYUHY U HAIPABJICHUE CHIIBI B3aUMO/ICH CTBHSL.

0) KoropsIii onuchiBaeT CKOPOCTh TOTOKA TOUYEYHOTO 3apsiia.

B) KoTopblit onpezenseT HHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX B3aMMOJICH CTBHIA.

4. HanpssKeHHOCTb — 3TO:

a) Cuna, ¢ KOTOPOH AJEKTPUUECKOE IT0JIE AEHCTBYET Ha AMHUYHBIN MTOJIOKUTEIbHBIN 3apsil.
0) CBs13b MEXAY BXOAHBIMH U BBIXOJHBIMH 3JIEMEHTAMHU.

B) Ocobas popma MaTepuu, KOTOPYIO CO3JAI0T IEKTPHUUECKUE 3aps/Ibl.

5.IlpuHuun cynepro3uiuy Nojiaei ABIsSTC:

a) Pe3ynbTar BO37€iicTBUS Ha YAaCTUIlY HECKOJIBKUX BHEIIHUX CHIL.
6) CtocoOHOCTh (PU3NYECKUX TIOJIEH K HAJIOKCHHIO.

B) COBOKYITHOCTb IBYX OJIMHAKOBBIX TOUEYHBIX 3aPS/I0B.

6.0T yero 3aBUCHUT PabOTa CHII AJICKTPOCTATHYECKOTO TOJIS:
a) Ot popMBbI IBHIKCHHS TOUKHU.

0) OT TMAJIEKTPUYECKUX CBOWCTB.

B) OT 3apsifa, BHECEHHOTO B 3JIEKTPUUYECKOE TOJIE.
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7.9HepreTuyeckuii moTeHIHaNI — 3TO:

a) [ToBepXHOCTh, BO BCEX TOYKAX KOTOPO OJIMHAKOBBIN IMOTEHIIUAT.
0) PaGoTa moJist Mo nmepeMeIneHuIo MoJ0KUTEILHOTO 3aps/a.

B) DHeprusi eTMHUYHOIO 3apsi/ia, PacloI0KEHHOr 0 B 3TOM TOUKE.

8.Uemy paBHa pa3HOCTh MOTEHIIUAJIOB:

a) IlpousBeneHne MPOTUBOIMOIOKHBIX TOUEUHBIX 3apSAIO0B, PACIOIOKEHHBIX HAa HEKOTOPOM
paccTOSsIHUU.

0) PaboTe s1eKTpryecKoro moJsi mo NepeMeieHHI0 eTUHUIHOTO 3apsia.

B) HanpspkeHHOCTBIO CO CMEIIEHUEM DJIEKTPOHOB.

9.Kakue meTtamibl IpOBOAAT TOK:
a) 30J10TO, XpOM, ATFOMUHUH.

0) Menb, maprasen, IIyTOHH.
B) Menb, anmoMuHuM, MapraHeil.

10.9nekTpruueckast MHIYKIMS BO3HUKAET KOT1a:

a) HanpsbkeHHOoCTh TpOBOIHKKA paBHA 0.

0) K renmy npenogaecTu 1pyroe 3apsiKeHHOE TENO.
B) He cyiecTBytoT CBOOOIHBIE 3JIEKTPOHBI.

11.91ekTpocTaTiyecKOe UHAYKIIUS — 3TO:

a) 3ammTa oT BpEeIHOT'0 BO3JICHCTBHUS JIEKTPHUUECKOTO MOJIS.

0) BemectBa, copeprkaiiye “cBOOOIHBIC SJICKTPOHBI .

B) Bun snekrtpusanuu, Bo BpeMs KOTOPOH MPOUCXOIUT IepepachperesieHne IeKTPUIECKUX
3apsI0B.

12.TenoBoi paBHOBECHEM HA3bIBAIOT COCTOSIHUE, TPH KOTOPOM:

a) PaboTa, KOTOpPYIO BBIMOJHSIET CHCTEMA, PABHA OJYYEHHON KOJIMYECTBA TEILIOTHI.

0) Cucrema nonyvaeT onpeAeIeHHOE KOJIMUECTBO TEIUIOTHI, HO HE BBIITOJIHSIET padoTy.

B) Bce Makpockonuueckue nmapaMmerpbl CUCTEMBI, KaK YTOAHO, TOJITO OCTAIOTCS HEU3MEHHBIMHU.

13.Kakoe MUHMMaJIbHOE KOJIMYECTBO PE3UCTOPOB C COMpOTHBIEHHEM 1o 12 kOM noHamodures,
YTOOBI 3aMEHUTH OJJUH PE3UCTOP C colpoTuBieHueM 16 kOm:

a) 3.

0) 4.

B) 6.

14.Ha paccrosauu 10 cM OT TOYEYHOTrO 3apsijia MOIYJIb HANPSHKEHHOCTH AJICKTPHYECKOTO OIS
paBua E. UeMy paBHa MOIy/ib HaNpsHKEHHOCTH JJICKTPUUYECKOTO TOJISI B TOYKE, HAXOMASIICHCS Ha
PAcCTOSIHUU 5 CM OT 3TOTO 3apsja:

a) 6E.

0) 4E.

B) 2E.

15.Hanpsokenue B cetu noseicunack ¢ 200 1o 240 B. Bo ckosbko pa3 yBeJIMYHIACh MOLTHOCTh
TOKa B JIaMIIaX, BKJIFOUCHHBIX B CCTh:

a) 1.2

0) 1.44

B) 0.8
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16.0THOCUTENBHO MEPBOI CUCTEMbI OTCUETa METEOPUT ABMXKETCA CO CKOPOCThIO 6 KM / C, a B

OTHOILIEHUU BTOPOH — €O CKOpOCThI0 8 kM / c. OmpenenuTe HaUMEHBIIYI0O BO3MOXHYIO CKOpPOCTh
JIBUKEHUSI BTOPOU CUCTEMBI OTCUETA OTHOCUTENIHLHO MEPBOIA:

a) 2 KkM/cC.
0) 3 xm/c.
B) 4 KM/cC.

17.Ammmutyna konebanuii Tena Ha npykuHe paBHa 0,5 M. Onpenenure nyTh, KOTOPBIKA MTPOIILIO

3TO TEJIO0 3a MTh MEPUOAOB KOJIEOAHUN:

a) 10 m.
0)5 M.
B) 2,5 M.

18.Kakoe siBiieHre 00BSICHSIOT TIOJHBIM OTPAKCHUEM CBETa!
a) Okpacku Kpblia 6a004KH.

0) ObpazoBaHue pagyri.

B) CoslHEUHOE 3aTMEHHE.

19.Bo BpEM: UCCIICAOBAHUA SABJIICHUA PAAUOAKTUBHOCTH METOAOM OTKJIOHCHUSA PAITUMOAKTHUBHBIX

Jy4ye BBISIBJIEHO, YTO MAarHUTHBIM nosieM HE oTkItoHsAIOTCSA:

a) Tonbko anbda-ayqu.
0) Tonbko ramma-iyuu.
B) Tonbko OeTa-mydmu.

20.5IBieH1E HEBECOMOCTH BO3HUKAET IPH:

a) lebopmaruu Tena.

0) 3aBUCUMOCTD JTaBJICHUS KUIKOCTU OT ITYOUHBI.

B) O/1MHaKOBbIE YCKOPEHHUS BCEX TEJ BO BpeMsl CBOOOIHOT O MaJIEHUSI.
21. BO3BHMKHOBEHUS apXUMEL0BON CHJIBI ITPU:

a) 3aBUCUMOCTb JIaBJICHUS KUKOCTH OT TTTyOUHBI.

0) Cubl HOBEPXHOCTHOTO HATSKEHMUS.

B) 3aBUCUMOCTH CHJIBI TSDKECTH OT MACChI Tela.

22.B0O3HUKHOBEHHUE CUJIBI YIPYTOCTH MPU:

a) Cuitbl TOBEPXHOCTHOT' O HATSHKEHUS.

0) Hepopmauuu tena.

B) O1MHaKOBbIE YCKOPEHUS OT TEJl BO BPEMsl CBOOOAHOIO NaJCHMUS.

23.Kaxkoii mpornecc Ha3piBaeTcst AnaOaTHBIN:
a) KonmuecTBO TEIIOTHI, TOJIydaeT Ta3, IOJHOCTBIO PACXOAyeTCsl Ha YBEIMYEHUE €ro

BHYTPEHHEH SHEpruu.

rasa.

rasa.

0) Temno, nepegaBaeMoe rasza, 4aCTUYHO PAcXOdyeTcs Ha YBEIMYEHUE BHYTPEHHEH SHEpruu
B) Bo Bpems pacummpenus ra3a B TEIJIOU30JUPOBAHHON EMKOCTH IIPOUCXOJUT €ro OXJIaXIeHUE.

24 Kakoii nmpoliecc Ha3bIBaeTCs U30TEPMUYECKHIA:

a) Bce Temio, 4To nosiydaeT ras, 3aTpadyuBaeMoe Ha BBIIOJIHEHUE UM padOThI.

6) Bo Bpems pacmmpenusi raza OH OT/IaeT TEIJI0, & €r0 BHYTPEHHSISI DHEPTUsl YBEITMYHBACTCSI.

B) Temso, mepenaBaemoe rasa, 4aCTUYHO PACXOJyeTCsl Ha yBEIMYEHUE BHYTPEHHEH 3Hepruu

25.Kakoli npoliecc Ha3bIBa€TCsl U30POXHBII:
a) Bce Teruio, uTo nmostydaer ras, 3aTpauuBaeMo€ Ha BBIIIOJIHEHUE UM pabOThI.
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06) KonuuecTBO TEmJIOTH, NOJy4yaeT ra3, IOJHOCTHIO pACXOAYETCsS Ha YBEIMYEHHE €ro
BHYTPEHHEU SHEpruu.

B) Temyo, nepenaBaemoe ra3a, YaCTUYHO PAacXOAYETCs Ha YBEJIMYEHUE BHYTPEHHEH sHEpruu
rasa.

26.Cpena, COOTBETCTBYIOIIEH CBOOOIHBIM AJIEKTPOHOM:
a) las.

6) Meram.

B) DIEKTPOJIUT.

27.Cpena, COOTBETCTBYIOIICH MOJIOKUTEIBHBIM U OTPHUIIATEIIEHBIM HOHAM:

a) DIEKTPOIHUT.

0) JAusnexTpuk.

B) [lomynpoBoaHuK.

28.Cpena, COOTBETCTBYIOIIEH AJIEKTPOHAM, TTOJIOKHUTEIBHBIM U OTPULIATEIbHBIM HOHAM:!
a) AudneKTpuxk.

0) DIEeKTPOIIHT.

B) ['a3.

29.BbiOepuTe NpaBUIIbHOE YTBEPKICHHE:

a) Ilo 3akony Oma gy ydacTka LeNM CUja TOKa SBJSIETCS MPSIMO IPONOPIMOHAJIbHA
HalpspKEeHUs, TPHJIOKEHHOrO0 K S3TOM ydyacTka ILend, M O0OpaTHO MpONOpLUOHAbHA K €€
COIIPOTHUBJICHHUIO.

0) Ilo 3akony Oma g yyacTka II€NM CHJIa TOKa SBISIETCS MPSMO MPONOPIMOHAbHA
COIPOTUBJICHUIO, TPUIIOKEHHOM K H3TOM ydacTKa Lend, U OOpaTHO MpPOINOPLHOHAIbHA K €€
COIPOTUBJICHUIO, BO3BE/IEH B CTEMEHb.

B) Ilo 3akony Oma nns ydacTka LENM CHJIa TOKa SBISIETCS MPSIMO IPOMOPLHHOHATIbHA
CONPOTUBJICHUIO, TPUJIOKEHHOW K OSTOW YydacTka Lend, M OOpaTHO MHPONMOpLHUOHAIbHA K €€
HaIpsKEHUIO.

30.IIna3ma — aT0:

a) [loTennuan, BOZHUKAIOMINN TPYU U3MEHEHUN HATPSHKEHUS MKy MPOBOJIOKON M LIUIHMHIPOM.

6) Odenp Masioe COMPOTHBIICHUE IEMH, BO BpeMs KOTOPOro BO3HUKAeT HOBasl (hpopMa ra3oBOro
paspsiza.

B) YacTUYHO MJIM MOJHOCTHIO MOHU3UPOBAHHBIN I'a3.

31. Beibepute BepHblil oTBeT. TeMneparypa naeanbHOro ra3a noHusuiaack ot ty = 567 °C no tp =
147 °C. Ilpu 3TOM cpeqHsisi KUHETHYECKasi SHEPrus ABM)KEHUS MOJIEKYJI rasa:

a) yMEHbBIIMJIACh B 2 pasa

0) ymeHbIIIIIaCh B 3,85 paza

B) HE H3MEHMJIACh

r) yBenuumiach B 3,85 paza

32. Beraucnure. IlnotHocts 305012 p = 19,3 - 10° kr/v®, MosisipHass macca M = 197 - 103
kr/moub. CpenHee 3HaueHHEe 00beMa, 3aHIMAEeMOT0 OJJHUM aTOMOM 30J10Ta, PaBHO:

a) 0,7 - 102 »°

6)1,7-10% m°

) 2,7 - 102 M

r)3- 102w

33. VkaxuTe NpaBUIbHBINA OTBET. B nMmmHApe npu ckaTuu BO3JyXa JaBJIEHUE BO3PACTAET C P1
=70 xIla no p2. Ecnn Temneparypa B Havaine cxatus paBHsuiack T1= 250 K, a B konnie — T, = 700 K

Y OTHOIIIEHUE 00BEMOB 10 M mocie ckatus Vi/Vay = 5, To KOHEYHOE AaBICHHE Py PABHO:
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a) 350 xIla
0) 482 klla
B) 562 klla
r) 980 xIla

34. OT™meThTe BepHBIN BapuaHT. MeanbHblil 0JHOaTOMHBIN ra3 coBepini padoty A = 300 [x.
Ecnm npomecc Ob11 annabaTHBIM, TO BHYTPEHHSISI DHEPT U Ta3a:

a) ymenblmiaacs Ha 600 Jx

0) ymenbumiace Ha 300 Ik

B) HE M3MEHMJIACh

r) ysenumuuiaacek Ha 300 [k

35. BeiGepute BepHbIii BapuaHT. [1o KoJbIIeBOM aBTOMOOMIILHOW Jnopore jmHoH L = 9 kM B
OJIHOM HaIpaBJIEHUH €IyT I'Py30BOil aBTOMOOUIIL U MOTOUUKIKCT. CKOPOCTh MOTOLIMKJIMCTA paBHA 72
KkM/4. VI3BeCTHO, YTO CKOPOCTb IPy30BOT0 aBTOMOOWJISI MEHbILIE CKOPOCTH MOTonukKiucra. Ecou B
HayaJbHBIA MOMEHT BPEMEHM OHHM HAXOJUJIMCh B OJHOM MeECTe, a 3aT€M MOTOLMKJIHMCT O0OOTHaj
aBTOMOOWJIb Ha OAMH KPYT 4yepe3 15 MuH, To CKOPOCTh aBTOMOOMIISL paBHa!

a) 13 km/u

0) 24 km/4

B) 36 kM/4

r) 65 KM/9

36. Beuucimre. ABTOOYC ABMIKETCS MPSMOJIMHEHHO U PaBHO3aMEJICHHO C YCKOPEHHEM a = 2
M/c2. On YMEHBIIIHJI CBOIO CKOPOCTH ¢ V1 = 20 M/c 10 v2 = 14 Mm/c 3a Bpems:

a)lc

0)2c

B)3 ¢

r)Sc

37. Pemmte 3amauy. ['py3 maccoi m HaxoAUTCs Ha TOPU3OHTAILHOM MIEPOXOBATOM
noepxHoctu. Iloxg pgelicTBMEM MNOCTOSIHHOM cuibl F, HampaBiI€HHOHW TOPU30HTAIBHO, TPY3
nepemeniaeTcss Ha pacctossHue L = 16 m 3a Bpems t = 4 ¢. Eciu xoaddurueHT tpenus rpysa mo
noBepxHoctd k = 0,3, a pabora cuibl F o mepemenennto rpyza A = 16 k/[x, To macca rpy3a paBHa:

a) 15 kr

0) 30 xr

B) 150 xr

r) 200 kr

38. Boruucnute. TemnepaTtypa uiaeansHoro raza nosbicuiiach oT t1 = 100 °C go tp = 300 °C.
[Ipu 3TOM CpenHss KBapaTUIHask CKOPOCTh ABHUKEHHUS MOJICKYJI ra3a:

a) ymenbmmiace B 1,54 pasa

0) ymenpumiiace B 1,24 pasza

B) HE U3MEHMUJIACh

r) yBesmuuiach B 1,24 pasza

39. OrMmerbTe BepHbIM BapuaHt. [ImoTHOCTH Meau p = 8,9 - 103 xkr/v®, MoJisipHasi macca M =
63,5 - 107 kr/mous. Cpennee 3HaueHue 00beMa, 3aHUMAEMOT O OJTHUM aTOMOM MENH, PaBHO:

a)1,2-10%wm°

6)1,2 - 102 M

8)2,7 - 102 M

r)3- 102
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40. Beruucnure. B nunuuape npu ckaTud BO3ayxa JaBiaeHue BozpactaeT ¢ p1 = 125 klla go p2
= 800 kIIa. Eciu Temnepatypa B Havase cxatus T1 =200 K, a B konue — T2 = 300 K, u HauanbHbIi
oobeM Vi =200 11, To KOHEYHBIH 00beM V3, paBeH:

a)47 n

0) 54 n

B) 88 1

r) 96 n

YceTHBII onipoc
. Uto Takoe Mexannka? OcHOBHas 3aJaua MEXaHUKH.
. Uto Takoe maTepuasibHas Touka?
. UTo 3HAYUT OMKMCaTh MEXaHUYECKOE ABMKEHUE?
. Uro Takoe cuctema orcuera?
. Uto Ha3pIBaeTCsS CBOOOIHBIM MaJCHUEM Te?
. Kakoe nBuxeHune Ha3pIBaeTCsl KpUBOJIMHENHBIM?
. Kakue cucrembl Ha3pIBaloTCA MHEPLUUATLHBIME?
. B kakux egununax n3mepenns B CU Boipaxaetcs cuna?
. Uro Takoe nedhopmanus?
10. Chopmymupyiite nepBbliii 3akoH HproToHa.
11. Chopmynupyiite BTOpoii 3akoH HproToHa.
12. Chopmynupyiite Tpetuii 3akoH HproToHa.
13. ChopmynupyiiTe 3akoH BcemupHOro TAroTeHus.
14. ChopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbca
15. la¥iTe onpenenenne pabOThl B MEXaHUKE
16. [laiiTe onpeaeneHrne KUHETUYECKOM U MTOTEHIIUAIBHOW SHEPT U
17. Iloustue MmonHOCTH. EAMHUIIBI U3MepeHus..
18. Kakue yTBepKIEHH JIEKAT B OCHOBE MOJIEKYJIIPHO-KHHETHY ECKONU Teopuun?
19. bpoyHOBCKOE ABUKEHUE.
20. IlonsTHE MACATBLHOIO rasa.
21. I[loHsiTHE U30TEPMHUUECKOT O, U300aPHOT0, H30XOPHOTO MPOLECCOB.
22.Yrto Ha3bIBalOT BHYTPEHHEH dHEpruen?
23. ®opMyaMpoBKa MEPBOro 3aKOHA TEPMOJIUHAMUKHU.
24. ChopMynupyiiTe 3aKOH COXpPaHEHUS AJIEKTPUIECKOro 3aps/a.
25. IlonsTHe HAMPSHKEHHOCTHU AIEKTPUYECKOTO MOJIS.
26. Uto Takoe KoHJeHcaTop?
27. IloHsiTHE CUITBI TOKA.
28. 3akon Oma a1 y4acTka I1emnu.
29. IlapaiuienpHOE, TOCIEAOBATEILHOE U CMEIIAHHOE COCUHEHNE TPOBOIHUKOB.
30. 3axox OMa U1 HOJHOM IIENH.
31. Yro takoe nomynpoBoaHuk? IIpuBeauTe npuMepsl moaynpoBOAHUKOB
32. Yro npencrasiseT co00il MarHUTHOE 1osie?
33. Cuna Ammnepa u Jlopenna. Kak onpenenuts nx HampaiieHue?
34. B uem 3aKIi04aeTcs SIBJICHUE DJICKTPOMArHUTHOW MHIYKIIHH?
35. Uro Ha3bIBAlOT CAMOMHIYKIUEN?
36. Kakoe nBuxeHue Ha3bIBaOT KojeOaTeIbHbIM?
37. Kakue konebaHust Ha3bIBaIOT CBOOOIHBIMU, BBIHYKIEHHBIMU U TAPMOHUYECKUMU?
38. [ToHsATHE aMILUIUTY/BI, IEpHOIa U (a3bl KOJCOAHHIA.
39. YUro takoe pe3oHaHC?
40. ITonsTHE MEPEMEHHOTO TOKA.
41. Yto Ha3bIBAIOT 3JIEKTPOMAarHUTHBIMHU KOJIEOAHUSIMH.
42. Onpenenenue BoiaHbL. Kakue ObIBaIOT BOJHBI?
43. [lonsTue ceera.
44. 3aKOHBI OTPaXKEHUS, TPETOMIICHUS.

45. Yro Takoe nmH3a? Kakue BUAbl JUH3 CYIIECTBYIOT?
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46.
47.
48.
49.
50.
51.
52.
53.
54.

0 31O U KW —

O
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11.

HrroTona.

TPEHMUSL.

12.
13.

Uro Ha3bIBaIOT qucnepcueii, uuTeppepennnen u nudpakuueii ceera?
SAsnenne porordpdexra.

Crpoenue aToma.

ITepsebiit moctynat bopa.

Bropoii noctynar Bopa.

UYro Takoe paInoaKTUBHOCTb?

Annbda, 6eTa, raMMa-pag0aKTHBHOCTh

Omnpenenenue YHEPTUU CBA3H.

Kakumu cunamu yaepkuBaroTCsi IPOTOHBI U HEUTPOHBI B siApe aToma’?

4.5. OneHo4Hble cpeacrea AJid NNpoBeACHUA HpOMe)l(yTOqHOﬁ arreCcTalmu

Bonpocs! pis nud¢epeHInpPpoOBaHHOIO 3a4eTa

. EcTecTBeHHO-Hay4YHBII METOJ TO3HAHMS, €T0 BO3MOXKHOCTH U TPAHUIIBI TPUMEHHUMOCTH.
. DKCIIEpUMEHT U TEOpHs B MpoIiecce MO3HAHUS IPUPOIBI.

. MonenupoBanue Gpu3NYECKUX SIBICHUN U MPOIIECCOB.

. Pons sKcniepuMeHTa M T€Opuu B IpOLEcce MO3HaHUs Npupoabl. Pusnyeckas BeIMunHa

. Mexanunueckoe apmxkenue. [lepememenune. [Tyts. CkopocTb.

. PaBHOMEpHOE MpsAMOTUHEITHOE IBIKEHUE.

. Yckopenue. PaBHomepeMeHHOE MPSAMOJIMHEIHOE JBUKECHHUE.

. CBoboHOE MaieHue.

JIBrxeHue Tena, OpoIIeHHOro MO/ YIIIOM K TOPU30HTY.
. PaBHOMepHOE IBH>KEHUE 110 OKPYKHOCTH.
[IepBsiit 3akon HetoTona. Cuna. Macca. Cuna. Bropoii 3akoH HeroTona. Tpetuii 3aKkoH

Nmnynsc. OCHOBHOM 3aKOH KJIACCUYECKOW TMHAMUKHU. 3aKOH COXpaHEHUs UMITYJIbCa.
3akoH BceMUpHOro TsarotreHus. ['paButanmonnoe noine. Cuna Tsokectu. Bec. Cuna

14. Cuna ynpyroctu. 3akoH ['yka.

15.

PabGora cunsl.

16. MOIIHOCTD.

17.
18.
19.

9Hepr1/15[. Kunetnueckas OHCprus:. HOTCHHI/I&J’IBH&H OHCPIrus.
3akoH COXpaHCHUA MEXaHUUYEeCKOMn OHCPIruu. HpI/IMeHeHI/Ie 3dKOHOB COXpaHCHUA.
OCHOBHEIE MOJIOKEHUS MOHGKyanHO-KHHGTH‘ICCKOﬁ TCOpPUMU.

20. Pazmepbl 1 Macca MOJIEKYJ U aTOMOB.

21.
22.
23.

BbpoynoBckoe nBmwxkenue. {uddysus.
CuItbl 1 SHEPTUsi MEXMOJICKYJISIPHOT'O B3aUMOICH CTBHS.
CtpoeHue ra3000pa3HbIX, KHUIKUX H TBEP/BIX TEIL

24. CKOpOCTH JABUYKEHUSI MOJIEKYJ U UX U3MEPEHHUE.

25.

WneanbHblii ra3. JlaBieHue rasa.

26. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHY €CKOI TEOPUU T'a30B.

27.
28.
29.

Temmnepatypa u ee U3MepeHue.
T"a30BbIE 3aKOHEI.
AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.

30. TepmoguHaMuyecKas IIKajaa TEMIEepaTyphl.

31.
32.
33.

VYpaBHEHUE COCTOSHUS UEAbHOrO ra3a. MosspHas ra3oBasi HOCTOSHHAS.
BryTpeHHss sHEprus naeanbHOro rasa.
PaGora u Tennora kak popMbl epeaady YHEPruu.

34. TermnoeMKOCTh. Y AenbHas TEIMIOEMKOCTb.

35.

YpaBHEeHUE TEII0BOro OajaHca.

36. IlepBoe Hauano TEPMOIUHAMUKH.
37. AnuabatHelil mporecc.
38. [Ipunuun aeiictBus TennoBoit Mammubl. KITJ[ TenmoBoro aeuraresns.
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39. Bropoe Hauano TepMOIMHAMUKH.

40. Xo10auILHBIE MAIINHEI.

41. TenioBbI€ JBUTATEIH.

42. OxpaHa IpUpOBI.

43. Ucnapenue u KoHaeHcanus. HacbleHHbI 1ap 1 ero CBOMCTBA.

44. Kunenue. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUs OT aaBieHMs. [leperpetsiii map u ero
UCIOJIb30BAaHUE B TEXHUKE.

45. XapakTepuCcTHUKa KUIKOTO COCTOSHHUS BEILECTBA.

46. XapakTepucTHKa TBEPIOr0 COCTOSIHUS BEIIECTBA.

47. IInaBneHue U KpUCTAILIU3ALIMS.

48. DAeKTpuUYeCcKUH 3apsii U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3apsja.

49. 3akon Kynona.

50. DnekTpuyeckoe moJe.

51. HampsikeHHOCTD 37eKTpuuecKoro nofs. [IpuHIun cyneprno3uuu mojiei.

52. PaGoTa cHII 31eKTPOCTaTUYECKOTO MOJIS.

53. Ilorenuunan. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIUAJIbHBIE [IOBEPXHOCTH.

54. Cs13b MeX Ay HaNPsKEHHOCTBIO U PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPUYECKOIO MOJISL.

55. JIM3NeKTpUKH B 3NIEKTpUUECKOM Tose. [lonsapuzanus 1N31eKTPUKOB.

56. IIpoBOAHUKY B 3JIEKTPUUYECKOM I10JIE.

57. Kongencaropsl. CoequHeHHE KOHIEHCAaTOPOB B OaTapero.

58. DHeprus 3apsKEHHOr0 KOHJEHCATOpa. DHEPIrusl INEKTPUYECKOro MOJIs.

59. YcnoBus, HeoOX0AUMBIE /111 BOSHUKHOBEHUS U MOAJIEPKAHUS 3JIEKTPUUECKOr 0 TOKA.

60. Cuita TOKa M INIOTHOCTB TOKA.

61. 3akona Oma 11 yyacTka LenH.

62. 3aBUCHMOCTb BJIEKTPHUYECKOIO0 COMPOTHBJICHUS OT MaTepuasa, JJIMHbl W IUIOLIAJN
[IOTIEPEYHOr0 CEYEHUs MPOBOIHUKA.

63. 3aBUCUMOCTb 3JIEKTPUYECKOIO COIIPOTUBIICHUS TPOBOJHUKOB OT TEMIIEPATYPBHI.

64. DNeKTpOABMKYIIAS CHJIa UCTOYHUKA TOKA. 3aKOH Oma JUIsl TOJTHOW LIeMH.

65. CoenriHeHM € MPOBOTHUKOB.

66. CoequHEeHNE HCTOYHUKOB 3JIEKTPUUECKON SHEPrUH B OaTapero.

67. 3akon [[xoyns — Jlenna. PaboTa 1 MOIIHOCTB JICKTPHIECKOTO TOKA.

68. TermioBoe nelcTBUE TOKA.

69. CobcTBeHHas TPOBOJUMOCTH TTOJIYITPOBOIHUKOB.

70. ITonynpoBOAHUKOBBIE TPUOOPHI.

71. MarautHoe noJsie. BeKTop MHIYKIIMM MarHUTHOT'O MOJIS.

72. JleficTBME MarHUTHOTO MMOJISI HA MPSAMOJIMHEUHBINA MPOBOJHUK C TOKOM. 3aKOH AMIepa.

73. BzaumoaelcTBiE TOKOB.

74. MarHUTHBIHA MTOTOK.

75. PaboTa 1o nepeMenieHno MpOBOAHNKA C TOKOM B MarHUTHOM IIOJIE.

76. JleficTBue MarHUTHOI'O T0JIs Ha IBWXKYyIuiics 3apsia. Cuna Jlopenna.

77. OnpeneneHue yaeabHOoro 3apsaa.

78. YcKopUTENH 3apsSKEHHBIX YaCTHLI.

79. DnexTpoMarHuTHas MHAYKIMS.

80. BuxpeBoe 3JIEKTpUYECKOe MOoJIe.

81. CamonHayKIMS.

82. DHeprus MarHUTHOT'O TOJIAL.

83. KonebaTtenbHOe NBUKEHUE.

84. 'apmoHHUYecKUE KOTeOaHMUs.

85. CB0oOOIHBIE MEXaHUUYECKUE KOTeOaHUsI.

86. JInHeliHbIe MEeXaHUYEeCKUE KOIeOaTeIbHbIE CHCTEMBI.

87. IlpeBpaltieHue YHEPT UM MPH KOJIeOATSILHOM JBHKEHUH.

88. CBOOOIHBIC 3aTyXalOIHEe MEXaHUUECKUE KOJICOaHHUS.

89. BeIHYX)1eHHbIC MEXaHUUECKHE KOJICOaHUSI.
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90. ITonepeyHbie U MPOIOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI.

91. YpaBHEeHME MIOCKOW Oerymieil BOJIHEI.

92. lnutepdepeHuns BOJH.

93. IlonsTe 0 nudpakIuU BOJH.

94. 3ByKOBBIE BOJIHBI.

95. YabTpa3ByK U €ro NpuMEHEHHE.

96. CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJICOAHHUS.

97. IlpeBpaiieHre YHEPTUH B KOJIEOATETHHOM KOHTYpE.

98. 3aTyxaromue JIeKTPOMarHuTHbIE KOJIeOaHUI.

99. I'enepaTop He3aTyXaIOMUX YJIEKTPOMArHUTHBIX KOJICOaHUH.

100. BoiHyX/1eHHBIE 3JIEKTpUYECKUE KoneOaHusl.

101. ITepemeHHBI# TOK.

102. T'enepatop mnepeMeHHOro Toka. EMKOCTHOE W HWHAYKTUBHOE COINPOTHUBIICHUS
MIEPEMEHHOT 0 TOKa.

103. 3akon Oma 151 SJIEKTPUUECKOM e MEPEMEHHOI0 TOKa.

104. PaboTa 1 MOIIHOCTh IIEPEMEHHOTO TOKA.

105. 'enepaTopsl TOKA.

106. Tpanchopmatopsl.

107. Toku BBICOKOH 4acCTOTHI.

108. ITonyueHue, nepenaya U pacnpeeineHue 3JIEKTPOIHEPrUu.

109. CxopocTh pacnpocTpaHEHUs CBETA.

110. 3axoHbI OTpakeHUs U nperomieHus ceera. [lonHoe oTpaxenue.

111.JIuH3bI.

112.I'ma3 kak onTu4Yeckas CUCTEMA.

113.0Ontryeckue npudopshl.

114 Vutepdepenius ceera. KorepeHTHOCTh CBETOBBIX JIy4eH.

115.1uTepdepeHIius B TOHKUX MJICHKAX.

116.Mcnonb3oBanue nHTEp(hEpPEHLINN B HAYKEe U TEXHHKE.

117. Iudpakuus cBera.

118./Iudpaxius Ha mienu B napauieIbHbIX JTydax.

119./IudpakirionHas peuierka.

120.ITonsiTue o rosorpaduu.

121.qucnepcus ceera. Buasl criekTpoB.

122.Cnektpsl ucnnyckanusi. CieKTpsl IOTJIOIIEHHUS.

123.VeTpaduoneroBoe U HHGPAKpaCHOE U3y CHUSI.

124.PentrenoBckue gy4yu. MIx mpupoja u cBoiCTBA.

125.KBanToBas runores3a [1nanka. ®OTOHBI.

126.Buemnuit potornexktpuaeckuii 3pdext. BHyTpennuit potordhdexr.

127.Turbl poTO37EMEHTOB.

128.Pa3BuTue B3IJI110B HA CTPOEHUE BELIECTBA.

129. 3aKkOHOMEPHOCTH B ATOMHBIX CIIEKTPaX BOJOPOAA.

130. SAnepHas monens aToma.

131. Onwiter O. Pezepdopaa.

132. Mopens atoma Bogopoza 1o bopy.

133. EcrecTBeHHas palnOaKTUBHOCTb.

134. 3aK0H paAMOaKTUBHOIO pacnaja.

135. CniocoOb! HaOIIOIEHHS ¥ pEerUCTPaIiK 3apsSKEeHHBIX YaCTHII.

136. Dddexr BaBmioBa — YepeHnkora.

137. CtpoeHne aTOMHOTrO spa.

138. ledexT Macchl, SHEPruUsi CBSA3U U yCTOMUHUBOCTh ATOMHBIX SIJIEP.

139. SInepHble peakuu.

140. MckyccTBeHHas: paiMOAKTUBHOCTb.

141. denenue Tsoxenbix saep. Llennas sinepHast peakuus. Ynpasisiemas HerHasi peaxkiusl.
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142. S nepuslit peaktop. [lonyyeHnne painoakTUBHBIX U30TOMOB U UX IPUMEHEHHE.

143. buonorudeckoe AeiCTBUE paAOaKTUBHBIX U3JIYYEHUI. DJIeMEHTapHbIE YACTUIIBL.

144. Hama 3Be3nHas cucrema — [lanmaktuka. J[lpyrue ramakTuku. becKkoHEYHOCTh
Bcenennoi.

145. IToHATHE O KOCMOJIOTHH.

146. Pacumpsromasics Becenennas.

147. Mopnens ropsiueit BeenenHoi.

148. CtpoeHue u npoucxoxaeHue ['anakTuk.

149. TepmosiaepHBIil CUHTES.

150. IIpobyiema TepMosiiepHON IHEPTETUKH.

151. Oneprus ConHua u 3Be3/1. DBOIIOLUS 3BE3.

152. [Ipoucxoxaenre CoTHEYHON CHCTEMBI.
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Hpnaoxenue 1

JIMCT nepuoanyecKux NpoBepok padoyeil nporpaMmbl
U HH(opManusi 0 BHECEHHbIX H3MEHEHHUSX

[TorpeGHOCTH
OJDKHOCTHOE JIULIO, B KOPPEKTUPOBKE
A PP P Nudopmarus o
MPOBOAMUBIILIEE YKa3aHHEM
Harta BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOLIUX
. W3MEHEHMIX
JOJKHOCTD paszenoB paboueii
MpOrpaMMBbI
baiinosa H.B., [TpoTokomn Ha 2024-2025 yu. HET
OTBETCTBCHHAA Ne7 or roja l'IOTpe6HOCTI/I B
3a pa3paboTKy 17.06.2024 r. KOPPEKTUPOBKE HET
OII o
CIICIHATTbHOCTH Pabouas mporpamma
19.02.12, aKTyaJIM3UpOBaHa sl
JIOTICHT 2024-2025
Kaenpsr y4eGHOro roja
TOBapOBEICHUS
Y DKCTIEPTHU3BI
.-,}
/)
St~
Bbaitnosa H.B.,
OTBETCTBEHHAs
3a pa3paboTKy Ha 2025-2026 yu.
OII o roJI MOTPeOHOCTH B
CTICIUATBHOCTH KOPPEKTUPOBKE HET
19 02 12 HpOTOKOH
,Zl(.)I_Ie.HT' NelO ot Pa HeET
aboyasi mporpamMma
Kadpephi 16.06.2025 T Has Tporpamu
Ap aKTyaJIu3MpOBaHA IS
TOBapOBEICHUS 2025-2026
S o | y4e6GHOro roza
Pemienue Yuenoro
cosera ot 22.12.2025
r. Ne4:
MEPEUMEHOBATH C
Hazpanue dakynbTera u 02.02.2026 r
MK (2 ¢.) o ’
[Ipeacenarens MK mo OtneneHue cpeaHero
00111e00pa3oBaTebHEI podeCcCHOHATBHOTO
M JUCLHAIIIMHA o0Opa3oBaHU B
3aBammmmaa H.B 22 05.2026 @DakynbTET CPEOHETO
22 npodeccroHaNIBLHOTO
WP o0pa3oBaHuS;
BEPIKICHBI
Pabouwas nporpamma yr
akTyaym3upoBaHa Ha 2026- Hpeﬂceﬂfoem TIK
2027 yaebubiii ron 0011e00pa3oBaTebH
BIM U
npohecCuOoHaTBHBIM
JUCTIUTIIINHAM
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