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1. HOACHUTEJIBHASA 3AIINCKA

1.1. O6sa1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamma yueOHON auctuminHbl @u3nka 001e00pa3oBaTeIbHOTO UKIIA
SIBJISICTCS] YaCThIO TIPOTPAMMBI ITOJATOTOBKH CIICITHAIMCTOB cpeanero 3seHa (nanee [ITICC3) B
cootBercTBUU ¢ PI'OC N0 cnenuanbHOCTIM, pealn3yeMbIX aKaJeMHUU.

1.2. HopmaTtuBHas 0a3a s pa3padoTku padoyeil NporpaMmabi:
PaGouas nporpamma paspadoraHa Ha OCHOBe

J @DenepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENLHOTO —CTaHAPTa CPEIHEro
(momHOTO) O00MIIEro 00pa3oBaHUs, OOpPa30BaHUS, YTBEPKIECHHOTO NpHKazoM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccuu 7 urons 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yuerom
npoduis moaydaemMoro npodeccnoHaIbHOTO 00pa30BaHHS,

J [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit denepanuu ot 12.08.2022 r.
Ne 732, 3apeructp. MunuctepctBoM roctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MCHECHUH B (elepalibHbIil TOCYJIapCTBEHHBIA CTaHIApT CPEAHEro oO0Iero odpa3oBaHUS,
YTBEP)KJIEHHOTO TIpruKa3oM MuHuctepcTBa oOpa3oBanus M Hayku Poccuiickoit @eneparuu ot 17
mast 2012 r Ne 413;

. [Ipukaza MunucrepctBa npocBemienuss P® or 24 asrycra 2022 Ne 762,
3apeTUCTPUPOBAHHOTO  MuHHCTEpCTBOM OCTHIIMU P® (21.09.2022 N 70167) «O6
yTBepkaeHun [lopsaka opraHu3anuu M OCYIIECTBIEHUS OOpa3oBaTENbHOW AESTEIBHOCTU IO
00pa3oBaTebHBIM IPOrpaMMaM CpesiHero npodeccuoHanbHOro oopaszopanus';

. [Tpuxaza MunucrepctBa npocBemenuss P® ot 05 asrycra 2020 Ne885/390,
3apeructTpupoBaHHoro  MunuctepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPAaKTUYECKOH IMOATOTOBKE 00YYaIOLIHXCS.

. ITpukaza MunncrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBanHoro  MwunucTepctBoM toctuiimn P®  (per.Ne59784 ot 11.09.2020) «O6
yrBepkaeHnH Tlopsinka opraHu3alMM M OCYILECTBIEHHS 00pa30BaTEIbHOW NEATENBHOCTH IO
OCHOBHBIM IIporpaMmam Mpo(hecCHOHAILHOTO 00yUSHHS»;

. ITpukaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHMM M3MEHEHUHN B HEKOTOpBIE MPUKa3bl MUHKCTEPCTBA 00Opa30BaHUs U HAYKU
Poccutickoit @enepanuu 1 Munucrepcrsa npocseienus Poccuiickon denepannu, Kacaromuecs
denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa3oBaTelbHBIX  CTaHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odmiero oopazoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepanbHbIX TOCYIApCTBEHHBIX O00pa30BaTEIbHBIX CTAHIAAPTOB  CPEIHEro
po¢eCCHOHATBLHOTO 00pa30BaHMS MO CIIEIMATBLHOCTSIM:
v 38.02.01 «OxoHOMUKA U OyXrajTepcKHil y4yer (1o OTpacisiM)», YTBEP>KICHHOTO

nprka3oM MunuctepcTBa oOpasoBanus U Hayku Poccuiickoit @eneparuu Ne 69 ot 05.02.2018
I., 3aperucTpupoBanHoro MunucrepcroM rocturmu (per. Ne 50137 ot 26.02.2018r.)

v 38.02.06 «®uHAHCH», YTBEPXKIAECHHOTO MPUKa3oM MuHHCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickont @eneparuu Ne 65 ot 05.02.2018 r., 3apernctpupoBaHHOro MUHHCTEPCTBOM
tocturu (per. Ne 50134 ot 26.02.2018r.)

v 43.02.16 Typu3sm U rocTENpUUMCTBO, YTBEPKIAECHHOTO MPHUKa30M MHHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoiri @enepaumu Ne 1100 or 12.12.2022 r., 3apeructp.
MunucrepctBoM roctuimu (per. Ne 72111 ot 24.01.2023r.)



v 35.02.12 CapmoBo-mapkoBoe U JaHAIAPTHOE CTPOUTENIBCTBO, YTBEPIKICHHOTO
npukazoM MuHnucrepctBa npocsenieHus Poccuiickoit ®enepaunn Ne 309 or 05.05.2022 r.,
3apeructp. MunucrepctBoM roctuiuu (per. Ne 68818 ot 09.06.2022r.)

v 54.02.01 uzaitn (o oTpacisiM), YTBEPXKIECHHOTO IpHKa3oM MuHucrepcTBa
npocsemenus: Poccuiickoin @enepannu ot 05.05.2022 Ne 308., 3apeructp. MuHUCTEPCTBOM
roctunuu (per. 25.07.2022 Ne 69375)

v 31.02.01 JleueObHOe jgemo, YTBEPXKIAEHHOTO MpUKa3oM  MHUHHCTEpPCTBA
npocsemienus: Poccuiickoit @enepanun Ne 256 ot 04.07.2022 r., 3apeructp. MuHUCTEpCTBOM
rocturuu (per. Ne 69542 ot 05.08.2022r.)

[TpumepHnoii paboueit mporpamMmMel 0011€00pa30BaTENbHON AUCHUIUINHBL « DU3NKa» IS
npodecCHOHATIBHBIX 00pa30BaTeIbHbIX OpraHU3allMi yTBEpXkKIeHHON Ha 3acepanuu CoBeTa 1o
OLIGHKE COJIeP)KaHUS M KauyecTBa MPUMEPHBIX PabOYMX MporpaMm o00I1e00pa3oBaTEIbHOTO U
COLMAJIBHO- TYMAaHUTApHOIO LIUKJIOB CpeHEro npodeccuonanbHoro oopasosanus I[Iporokon Ne
14 ot «30» HOsIOps 2022

1.3. Hean y4eOHOM IMCUUNJIMHBI:
OCHOBHBIMI/I neirsiMn H3y‘IeHI/I$I (1)I/ISI/IKI/I B O6H.[€M O6paBOBaHI/IH SABJIAKOTCA:
° q)OpMI/IpOBaHI/IC y 06yqa101u1/1xcg YBepeHHOCTI/I B LOCHHOCTU O6p330BaHI/I5[,
3HAYUMOCTH (PU3MYECKUX 3HAHUHN Ui COBPEMEHHOTO KBAJTM(HIIMPOBAHHOTO CIEIHATINCTA MPH
OCYIICCTBIICHUU €T0 MPOPECCHOHATBHON ACSITEITLHOCTH;

. (opMUpOBaHKE ECTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

. OBIIaJICHUE CTIeNU(UIECCKON CHUCTeMOW (PU3MUYECKUX MOHATUH, TEPMHUHOJIOTHEH U
CUMBOJIMKOI;

. OCBOCHME OCHOBHBIX (PM3NYECKUX TEOPUIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIAJJCHUE  OCHOBHBIMM  METOJAaMHM  HAY4YHOIO  IIO3HAHWsI  IIPUPOJBI,

UCTONb3yeMbIMU B (u3uke (HaOdrof€HUE, ONMCaHUE, W3MEPEHHE, BBIJBM)KEHHE THUIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUAMU O0OpabaTbiBaTh JaHHBIE SKCIIEPUMEHTA, OOBSCHSTH
MOJIy4YE€HHBIE pe3yJbTaThl, YCTAHABJINUBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEIMYMHAMHU B
Ha0JI10/Ta€MOM SIBJIEHUU, JI€1aTh BHIBOJIBI;

° q)OpMI/IpOBaHI/IC YMCHUA  pCIIaTh (I)I/I3I/ILIGCKI/IC 3alauu  Pas3HbIX ypOBHeﬁ
CJIIOJKHOCTH,
° Pa3BUTHEC TIO3HABATCIBHBIX HWHTCPECOB, MUHTCIUICKTYAJIIbHBIX W TBOPYCCKUX

CIIOCOOHOCTEN B Mmpoliecce MPUOOPETEeHUs 3HAHHU C MCTOJIb30BAaHUEM Pa3IMYHBIX UCTOUYHUKOB
MH(pOpMallUd M COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUH; YMEHUH (HOpMyIHpoBaTh U
000CHOBBIBATh COOCTBEHHYIO TMIO3HMIIMI0 TIO0 OTHOLIEHWI0O K (U3UYECKON HHpOpMaLNH,
MOJTy4aeMOU M3 Pa3HbIX HCTOYHUKOB;

. BOCITUTAHUE YYBCTBAa TOPJOCTH 3a POCCHUCKYIO (pm3mueckyro Hayky. OcBoeHHE
kypca O/l «®@u3ukay npeanosiaraetT peueHrue CIeIyoImmnX 3a1ay:

. npuoOpeTeHne 3HaHUK 0 PyHIAMEHTANbHBIX (U3NYECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHON (U3NYECKOW KapTUHBI MHpA, MPUHIIUIOB JCUCTBUS TEXHHUUYECKHUX
YCTPOMCTB M MPOU3BOJCTBEHHBIX IMPOIECCOB, O HamOOJee BAXKHBIX OTKPHITHSIX B 00JacTu
(bU3KKY, OKa3aBIINUX OMPEIEISIOIee BIUSHUE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHH;

. MOHMMaHue (PU3NYECKOI CYIIHOCTH SIBJICHUMN, MPOSIBIISIIOIIMXCS B paMKax
HpOHSBOHCTBeHHOﬁ JACATCIIBHOCTH,

. OCBOCHHE CIOCOOOB WCIIONB30BaHUSI (U3UYECKUX 3HAHUWA [UJIST  PEIICHHS



NPaKTHYECKUX U npodecCHOHANbHBIX 33134, OOBSCHEHUS SBICHHIA MIPUPOJIBL,
NPOM3BOJACTBCHHBIX M TEXHOJIOTUYECKUX MPOIECCOB, NPUHIMIOB JEHCTBUS TEXHHYECKHX
nprOOPOB U YCTPOUCTB, obecrieueHus: 0€30IacHOCTH MPOU3BOJCTBA U OXPaHBI IPUPOIBI;

. dbopMUpOBaHHE YMEHUH pemaTh y4eOHO-TIPAKTUYECKHE 3a7add (PU3NIECKOro
CoJIepKaHus C Y4€TOM PO EeCCHOHATILHON HANIPaBICHHOCTH,

. nproOpeTeHNe OIbITa TO3HAHUS M CAMOIIO3HAHUS; YMCHHH CTaBUTh 3a/la4d U
pemarb mpooIeMbl ¢ yIETOM PO eCcCHOHATBHON HAIPAaBICHHOCTH;

. (dopMHupOBaHUE yMEHUH HCKaTh, aHAIM3MPOBATh U 00padaThIBaTh (PU3MUECKYIO
UHPOPMAIIHIO C YIETOM MTPOPECCHOHATILHON HANPaBICHHOCTH,

. MOJArOTOBKA OOYYalOIIUXCS K YCIEIIHOMY OCBOSHHIO IHCLUUIUIMH W MOJIyJeH
npoeCCHOHATBHOTO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH M ONbITa JCSITEIBHOCTH,
XapaKTepHBIX JJs podeccuil / TOMHKHOCTEH CITy)KaIllluX WK CHEIHMaIbHOCTEH, MOTyYaeMbIX B
npodecCHOHATBHBIX 00Pa30BaTEIbHBIX OpPraHU3aIHAX;

. MOJTrOTOBKAa K (DOPMHPOBAHUIO OOIIMX KOMIETECHIMH OYIylIero CHelUaInCTa:
caMo00pa3oBaHMs, KOMMYHUKAIMH, TPOSIBICHHUS TPAXKIAHCKO- IMAaTPHOTHUECKOW TTO3UIUH,
COTPYJHMYECTBA, TPUHATHA PCIICHWA B CTAaHJAPTHOW W HECTAHJAPTHOM CHUTyalusX,
NPOCKTHUPOBAHUS, TPOBEACHUS (PU3UYCCKUX H3MEPEeHUH, SPGEKTUBHOIO M 0E30MacHOTrO
UCTIOJIB30BAaHUS PA3ITMYHBIX TEXHHUECKUX YCTPOUCTB, COOIIOACHHUS MPAaBUI OXpaHbl TPyAa Mpu
pabote ¢ ¢pusnueckumMu nprudopamMu U 000pyJOBAHUEM.

OcobeHHocTh (hOpMUPOBAHKSI COBOKYITHOCTH 3a7ad W3y4eHUS (U3WKUA Ui CHUCTEMBI
CpeaHero mnpogecCHOHATHLHOTO O0pa3oBaHMs 3aKIIOYAeTCs B HEOOXOIMMOCTH pealn3aluu
npoeCCUOHATBPHON HANpPaBJICHHOCTH peIIaeMbIX 3a7ad, ydéra ocoOeHHOCTEeH cdephl
NESITeIBHOCTH OYIYIIHUX CIICIIHATUCTOB

2. OBIIASI XAPAKTEPUCTUKA YUEFHOHN JUCHUILIAHBI

Juctunnuaa @u3nka OTHOCUTCS K TpeaMeTHoM obnactu EcrecTBo3HaHMe.

dusnka Kak Hayka O HamboJjiee OOIMX 3aKOHAaX MPHUPOJBI, BBICTYyIAas B KadyeCTBE
yu4eOHOro mpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CUCTEMy 3HaHMHA 00
okpy»xatoieM Mmupe. llIkonpHbI Kypc (U3MKH — CHCTEMOOOpa3yroImui A €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUECKHE 3aKOHBI JIeKaT B OCHOBE IMPOLECCOB U
SBJICHUH, M3y4yaeMbIX XHUMHUeH, Ouosorued, Qusnueckoil reorpapueii U acTpoOHOMHUEH.
Hcnonp30BaHne M AaKTMBHOE IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpeleNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA,
MOJIy4YE€HHUsI HOBBIX MaTEpUalIOB C 3aJaHHBIMU CBOWCTBaMU M JAp. V3ydyeHue (QU3MKU BHOCHUT
OCHOBHOH BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI MHpa Yy4Yalluxcs, B
¢dbopMHpoBaHHE YMEHUH MPUMEHATh HAYYHBIH METOJ MO3HAHMS MPH BBITOJTHEHUH UMHU yUEOHBIX
UCCIIEI0BAHUMN.

B ocHoBy Kkypca ¢(u3MkM cpeaHeW IIKOJBI TOJOXKEH psaja HaeH, KOTOpble MOXHO
paccMaTpuBaTh Kak NPUHLMIBL €ro nocrpoeHus. Maes nenocrnoctu. B coorBercTBUM ¢ HEHl
KypC SBIISI€TCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJIEPKHUT MaTepuaj U3 BCEX Pa3/ieloB (PHU3MKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHON (DU3UKH.

Unes renepanmsanuu. B cooTBeTCTBHMM ¢ HEW Marepuan Kypca (QU3NKA OOBEAMHEH
BOKpYT (usuueckux Teopuil. Benymmum B Kypce siBisercs (GpoOpMHUpOBAaHUE MpPENCTaBICHHUM O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Wnes rymanurapusanuu. E€ peanusanus npeanoiaracT UCIOJIb30BaHUE TYMaHUTAPHOTO



noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBS3M Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Wnes npuknanHoil HampaBieHHocTH. Kypc Qu3MKM mpenmonaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHUECKUX TNPWIOKEHUH H3yYEeHHBIX TEOpUH u
3aKOHOB.

Wnes skonoruzanuu peanusyercsi MOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYKIeHUS poOieM palliOHAIIBHOTO IPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

CTepXHEBBIMH ~ 3JIEMEHTaMH  Kypca  (QHU3UKM  SBIAIOTCA  (QU3WYECKHE  TEOpUHU
(bopmupoBanme mpPEACTaBICHUNA O CTPYKType TOCTPOCHHUS (U3UYECKOH TEOpUH, pPOJIU
(yHIaMEHTAJIbHBIX 3aKOHOB M MPHHLUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O NPUPOAE,
rpaHuLaX IPUMEHUMOCTU TEOPHHL, Ul OIIMCAHUSI €CTECTBEHHO-HAYUHBIX SIBJIEHUM U IIPOLIECCOB).

CucreMHO1eATeIbHOCTHBIA MOAX0 B Kypce (DU3MKU peannus3yercs Mpexkie BCero 3a cuér
OpraHHU3aIy IKCIEPUMEHTATBHON JeATENIbHOCTH oOydatomuxcs. [[ias 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAHUE CHUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1abopaTopHbIX paboT, KOTOphIE B MHporpamMmme OOBEAMHEHBI B OOLIMII CIHCOK YYEHUYECKUX
NpakTUYeCKUX paboT. BeigerneHue B yKa3aHHOM IEpeyHE J1a0OpaTOpHBIX paboT, MPOBOIUMBIX
JUTSE KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU 00pa30BaTeIbHOTO IPOIIecca HCXOIS U3
0COOEHHOCTEH TEeMAaTHYEeCKOTO IUIAHWPOBAaHUS W OCHamleHus kabmHera Qusuku. Ilpu sTom
oOecnieunBaeTcs OBJIQZCHHE OOYYaAIOIUMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (PU3MYECKMX BEIWYMH U TOCTAHOBKY OIBITOB IO MpPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAenseTcs: pelieHui0 pacu€THBIX U KaueCTBEHHBIX 3aaad. [Ipu sTom
JUTSL pacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/IaHHON (PU3UUECKON MOJEINbIO,
MO3BOJIAIOIINE MPUMEHSATh U3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJIHOTO pasjena
Kypca, TaK U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 337a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEKaHWs (PU3MUECKUX SBICHUH M MPOLECCOB B
OKpY’KaIoIIeW »KXu3HH, TpeOyromye BbIOOpa (PU3NUECKOW MOAENH Jis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpedoBanusamMu DPI'OC COO k MarepualbHO- TEXHHYECKOMY
o0ecreyeHno yueOHOro npolecca 6a30BbIi ypoBeHb Kypca (GU3UKU B CPeIHEH LIKOJe TOKEH
U3y4aThCsl B YCJOBUSAX NPEAMETHOro KaOuMHeTa (U3MKH WIM B YCIOBHUSX HHTETPHUPOBAHHOTO
KaOMHeTa NpPEeIMETOB €CTeCTBEHHOHAy4YHOro IHkia. B kaOuHere (U3MKU JODKHO OBITh
HeoOXxoauMoe JabopaTopHOe OOOpyJOBaHWE I BBHINIOJIHEHHS YKa3aHHBIX B Iporpamme
MPAKTUYECKUX PabOT U AEMOHCTPALIMOHHOE 000pYI0BaHUE.

JleMoHCTpanimoHHOE 000pynoBaHne (GOPMHUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH W OOECIHEeUMBAaET MOCTAHOBKY IEPEUUCIIEHHBIX B IpOrpaMMe
KJIIOUEBBIX JIEMOHCTpAaLMW I  HUCCIEJOBAaHMSI H3Y4YaeMbIX SIBIEHMM W  IIPOLECCOB,
HIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.

JlaGopatopHoe o00opynoBaHME Ul MPAKTUYECKHX paboT ¢opMHUpyeTcs B BHUJE
TEMAaTUYECKHX KOMIUIEKTOB U oOecredrBaeTcss B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1IaOOpaTOPHOro OO0OpYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MpHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.



3. MECTO YYEBHOM JUCHUILIMHBLI B YYEEHOM ILVIAHE

B yuebnpix mmanax [MIICC3 gucrumuimHa BXOIUT B COCTaB 00I1e00pa3oBaTeIbHOIO YYEeOHOTO
[UKJIA.

O0bem yueOHOH TUCHUIIMHBI M BUIbI y4eOHOH padoThI

O0beM yacos/

Buna yueOHoii padoThI
3a4eTHBIX e]l.

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 100/2,78

O6si3aTeIbHas ayANTOPHAas y4eOHAasi HATpy3Ka (BCero) 100

B TOM YHCIJIC:

J'Ia60paTOpHHe 3aHATUA

16
MIPAKTUYECKHUE 3aHATHS

Hrorosas arrecranus B hpopme nuddepeHnpoBaHHOTO 3a4eTa

4. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIUILINHBI

OcBoenne COACPIKAHU yqe6H0171 JUCHUIIINHBI «Du3nKa» o0ecreynBaeT JOCTHIXXCHUC
06y‘~IaIOHII/IMI/IC$I CICAYIOIUX pe3yJbTaToOB:

JIMYHOCTHBIE PE3YJIbTATDBI

I'pasxcoanckoe 6ocnumanue:
— c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU OOYYaIOIIETOCs KaK aKTHUBHOTO H

OTBETCTBEHHOT'O WIEHA POCCUICKOro 00IIeCTBa;

— OPUHATHE  TPAJUIHUOHHBIX  OOIEYETOBEYECKMX  TYMAHHUCTHUECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HWHTEpPECaX TIPaKIaHCKOIO
oO1iecTBa, yuacTBOBaTh B CAMOYNPABICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OpraHU3alHsX;

— YMEHHUE B3aMMOJIEUCTBOBATh C COL[MAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

— TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IEATEIBbHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OPMHPOBAHHOCTh POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

— LIEHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CUMBOJIaM; JOCTHKEHUAM Poccun B
¢du3uKe U TeXHUKE.

/yxoeno-upascmeennoe éocnumanue:

— c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO TIOBE/ICHUS;

— CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 MU TPUHHMATh OCO3HAHHBIE pELICHMS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B JIE€ATEIBHOCTH
YYEHOTO;




— OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMUMUBOTO OYIyIIEro.

Acmemuueckoe 6ocnumanue:

— ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKJIIOYas 3CTETHKY HAy4YHOI'O TBOPYECTBA,
NpUCYIIETo (pU3MUECKON HayKe.

Tpyooeoe socnumanue:

— UHTEpeC K pa3iIuyHbIM chepaM MpodhecCHOHAIBHONW IesATEIbHOCTH, B TOM UYHUCIIE
CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei
npodeccuu 1 peaan30oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI;

— TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M camMOOOpa30BaHUIO B 00JacTH
$u3uKN HAa TPOTSHKEHUH BCEH JKU3HU.

xonocuueckoe 6ocnumanue:

— c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOH  KYJIBTYpBl, OCO3HAaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHYECKUX pobiem;

— IUIAaHUPOBAaHUE M OCYILIECTBICHHE JEHCTBHM B OKpY’KaroLled cpeie Ha OCHOBE
3HaHUS LieJel yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

— pacuIMpeHe ONbITa JEsTeIbHOCTH 3KOJIOTMYECKOH HAlpaBICHHOCTH HAa OCHOBE
UMEIOIUXCs 3HaHUH 10 (pu3HKe.

Ilennocmu nayunozo nosnanun:

— c(OpPMUPOBAHHOCT ~ MHUPOBO33pPEHMS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3HUECKON HAYKH;

— OCO3HAaHME LIEHHOCTU Hay4YHOMU JESTeIbHOCTH, TOTOBHOCTh B IPOLECCE U3YUCHUS
(GU3UKU OCYLIECTBIATh NPOEKTHYIO U MCCIEI0BATEIbCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B
rpymnre.

B mponecce noctuxkeHHs JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOrPaMMbl CPEIHETO
obmiero oOpazoBanusi MO (U3MKE Yy OOYYAIOUIUXCA COBEPIICHCTBYETCS IMOYUOHALbHBIU
unmesnnexm, Ipenoaaralonui chOpMHUPOBAHHOCTB!

— CamMoCO3HaHUsl, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BHJETh HAIIpaBJICHUs pPAa3BUTHS COOCTBEHHON SMOIMOHAIBHOW cdepbl, OBITh
YBEPEHHBIM B ce0e;

— camopez2yiuposanus, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBEIEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— 6HYmMpeHHel MOomueayuy, BKIIOYAIOIEH CTpeMJIEHHE K JOCTHXKEHHIO LEeNd U
ycrexy, ONTUMH3M, THULIMATUBHOCTb, YMEHHUE JICHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

— omMnamuy, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE
NPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHHH OOLICHHS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

— COYUANbHBIX HABLIKOG, BKJIIOYAIOUIMX CIHOCOOHOCTh BBICTpaMBaTh OTHOLIEHUS C
JIPYTUMHU JIFOJIbMH, 3200THTHCS, TPOSIBIIATH MHTEPEC U Pa3peIIaTh KOH(PIUKTHI.

METAIIPE/METHBIE PE3YJIBTATBI

YHuBepcaibHbIe IO3HABATE/IbHbIE 1eiCTBUSA

Bba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITENIbHO ()OPMYTTUPOBATh U aKTyaJIHM3UPOBATH MPOOIEMyY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

— OTPENeNIATh TENH JeATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHIKCHMUS,



— BBISBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUHSI B PacCMAaTPUBAEMbIX (DU3MUYECKHX
SBIICHUSX;

— pa3pabarbiBaTh IUIAaH pPELICHHS MNpOOJIEMBbl € Y4Y€TOM aHajau3a HMEIOIIUXCs
MaTepHaJIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLEHUBAaTb COOTBETCTBHE PpE3YJIbTaTOB
LIeJIIM, OLICHUBATh PUCKHU IOCIEICTBUN AEATEIbHOCTH;

— KOOPJAMHUPOBATh U BBINOIHATH pabOTy B YCIOBUSAX PEAJIBHOI0, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

— pa3BUBaTh KPEATHUBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX POOJIEM.

baszoevie uccnedogamenwvckue oenucmeus:

— BIAJCTh HAyYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU MOHATUAMU U METOJaMH
¢du3nveckoil HayKH;

— BJIAJICTh HaBBIKAMU Yy4e€OHO-UCCIEI0BATEIbCKON M IPOEKTHOH IESITEeIbHOCTH B
o0mact (U3MKU; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
peleHus 3a1a4 GU3NYECKOro COAEPIKaHuUs, IPUMEHEHHIO Pa3IMYHbIX METOJ0B IIO3HAHUS;

— BJIAQJ€Th BHUJAMU JIEATEIBHOCTH [0 IIOJYyYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTaly, NpeoOpa3oBaHNUI0 U MPUMEHEHUIO B PA3IMUYHBIX Y4E€OHBIX CUTyalUsX, B TOM
YHCIIe TP CO3/IaHUH YIEOHBIX TPOEKTOB B 001aCTH (PH3HUKH;

— BBISIBJIATH  NIPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3MpOBaTh  3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaxOAuThb AapryMEHThl s JO0Ka3aTelbCTBAa CBOMX
YTBEp:KJICHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

— AQHAIN3UPOBATH MOIYYEHHBIE B XOJ€ PEIICHUs 3aJaud pe3yJIbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBUSX;

— CTaBUTh ®  (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B  0Opa3oBaTENbHOU
NeSITeIbHOCTH, B TOM UHUCIIE IIPU U3YUEHUU (PU3UKY;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

— yMETh IEPEHOCUTh 3HaHMs 1O (U3MKE B  NPAKTUYECKYyI0  001acTh
KU3HEJCATENIbHOCTH;

— yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

— BbIIBUTaTh HOBBIE MWJIEW, MpeAjaratb OpPUTMHAJIbHBIE MOJIXOJbl U PpEIICHHUS;
CTaBUTb POOJIEMBI U 33J]auHl, JOMyCKAIOIUE aJlbTePHATUBHBIEC PELICHHUS.

Paboma c ungpopmavueii:

— BJIAJI€Th HAaBbIKAaMM IMOJMy4YeHHs] HH(pOpMAIMU (U3NYECKOTO COJEpKAHUSA U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIATh IOUCK, AaHATIU3, CUCTEMAaTU3AIUI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

— OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

— UCIIOJIb30BaTh CPeACTBA HH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPIraHMU3AlMOHHBIX 33/7a4 C COOJIOJCHHEM
TpeOOBaHUIN SPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacCHOCTH;

— CO3/1aBaTh TEKCThI (PU3NYECKOT0 COJEPKaHUS B Pa3IMUHbIX (hop- MaTax ¢ y4éToM
Ha3HayeHus: UWHGOpPMAalMM M LEJNEeBOM ayIJUTOpUHM, BbIOMpas ONTHUMAJbHYIO (QopMy
IIPEJICTaBICHNS] U BU3YaJIU3aliu.

YHuBepcaibHble KOMMYHUKATHBHbIE 1€ CTBHA

Obwenue:

— OCYLIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

— pacrio3HaBaTh MPEANOCHIIKH KOH(IMKTHBIX CUTyalluid M CMATYaTh KOH(IUKTHI;

— pa3BEPHYTO UM JIOTMYHO U3Jaratb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

Cogmecmnasn oeamenvHocmy:

— NOHUMaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M HWHIMBUAYaIbHOU
paboThI;
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— BHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCWCTBHNA C YYE€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKI0T0 YJIeHAa KOJUIEKTHBA;

— MPUHUMATh  LIEJIH COBMECTHOM JIeSITEIbHOCTH, OpPraHu30BbIBaTh U
KOOPJAMHUPOBATH JCHUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUJIaH JEUCTBUM, paclpelelisiTh
pOJH ¢ Y4ETOM MHEHHH yYaCTHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON pPabOTHI;

— OIICHUBATh KAa4€CTBO CBOETO BKJAJa M KaXKJIOTO YYaCTHHKA KOMaHIbI B OOIIHI
pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

— npejjaratb  HOBbIE TNPOEKTHI, OILIEHUBATh MJAEHM C [O3UIUA HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKOM 3HAYUMOCTH;

— OCYILECTBIISATh ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMUYHBIX CUTYAIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUITUATHBHBIM.

YHuBepcajibHbIe peryJsiTUBHbIE 1eHCTBUSA

Camoopzanuzayus:

— CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENBbHYIO JIEATEIBHOCTh B  00JIACTH
(¢U3MKM M aCTPOHOMHH, BBISABIATH NPOOJIEMBI, CTa- BUTh M (HOPMYIUPOBATH COOCTBEHHBIC
3a]a4u;

— CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs pacuE€THBIX U KaueCTBEHHBIX 3a/ad,
IUTAaH BBITIOJTHEHHS TMPAKTUYECKOW padOThl C y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHM;

— JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

— pacIIUpATh paMKH y4eOHOT0 MpeaMETa Ha OCHOBE JINYHBIX MPEAIOYTEHMI;

— JeNaTh  OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHMUE;

— OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

— Croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSBICHHUIO IPYIAUIMH B 001acTH (PU3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

Camokonmponw:

— JaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

— BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(IeKCHMM KaKk OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI M MBICIUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHMI; UCIIOIb30BaTh MPUEMBI
peduexcun Uit OLIEHKH CUTYallMH, BBIOOpa BEPHOTO PEIIEeHUS;

— YMETb OLICHMBaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh pEHIeHHs [0 HX
CHI)KECHHIO;

— OPUHUMATh MOTHUBBI W apryMEHThl JApPYTUX TMpU aHaIM3€ pe3yJbTaToB
JESATEIIBHOCTH.

Ipunamue cedn u opyaux:

— NpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

— OPUHUMATh MOTHUBBI W apryMEHThl JApPYTrUX I[pH aHaIM3€ pe3yJbTaToOB
JESTEIILHOCTH;

— IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

INPEJMETHBIE PE3YJIbTATBI
[IpenMeTHbIE pe3ybTaThl OCBOSHMSI POTPaMMBbl IO XUMUU Ha 6a30BOM YPOBHE JIOJIKHBI

OTpakaTh:

- cpOpPMUPOBAHHOCTh NPEJCTABICHUNH O POJIM M MecTe (U3UKM M acTPOHOMHUHU B
COBPEMEHHOM Hay4YHOM KapTHHE MHpa, O cHUcTeMooOpasyrolieil ponu (QU3MKKM B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHMKM M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHHCKUX U
3apyOeKHBIX Y4YEHbIX-(QU3UKOB B pPa3BUTHE HAyKH; MOHUMaHHE (U3NYECKON CYIIHOCTH
HaOJIIOaeMBbIX SABJICHUM MHKPO-, Makpo- W Meramupa; [OHHMMaHUE pOJH acCTPOHOMHH B
IIPAKTUYECKON NIEATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAyYHO-TEXHMUYECKOM Pa3BUTHUHU, POJIU
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¢u3uku B GOPMHUPOBAHUHU KPYro30pa U GYHKUMOHATBHON TPAaMOTHOCTH YEJIOBEKa Ul PEIICHUsS
NPAKTUYECKUX 3a7ay;

- c(hOpMHUPOBAHHOCTb YMEHHMH pacro3HaBaTh (U3WYECKHE SIBICHUS (TPOLECCH) U
OOBSACHATP HX HA OCHOBE M3YUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IOPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJieHHe Tel, JABMKEHHE IO OKPYXHOCTH, MHEPLHS,
B3aUMoJIeicTBUE Tell, KojeOaTeabHOe JABMKEHHE, PE30HAHC, BOJIHOBOE ABIIKEHHE; TUPPY3Hs,
OpOYHOBCKOE JIBUKEHME, CTPOECHHUE >KUIKOCTEH M TBEpHABIX Tell, U3MEHEHHuEe o0beMa Tell Ipu
HarpeBaHuu (OXJIAXAEHUH), TEIJIOBOE DPABHOBECHE, MHCHApEHHE, KOHJEHCalus, IJIaBJIeHHE,
KPUCTAJIIIN3alusl, KHUIIEHHWE, BIIAXXHOCTh BO3/yXa, CBS3b CpPEAHEH KHUHETUYECKOW DSHEPIruu
TEIUIOBOTO JBIKEHHSI MOJICKYJI ¢ aOCOJIOTHOM TeMIepaTypol, MOBBIIICHNUE JaBICHUS ra3a MpH
€ro HAarpeBaHMM B 3aKpPbITOM COCYyJAE, CBSA3b MEXAY I[apaMeTpaMH COCTOSIHHsA Tas3a B
M30IIPOLECCAX; DICKTPU3ALM TeJl, B3aMMOJCHCTBHUE 3aps10B, HArPEBAHUE IIPOBOJHUKA C TOKOM,
B3aUMOJICVCTBUE MAarHuTOB, JJIEKTPOMArHUTHAsE MHIYKLMs, JEHCTBME MAarHUTHOIO IIOJIA Ha
IOPOBOJHUK C TOKOM W JBIXKYLIMHCA 3apsl, 3JIEKTPOMAarHUTHbIE KoJIeOaHHUS M BOJIHBI,
OpSMOJIMHEHHOE PacHpOCTpaHEHUWE CBeTa, OTPaXKEHHe, MpeJoMIICHHEe, HUHTephepeHLus,
Tudpakiuus ¥ MoJIspU3alMsl cBeTa, JUcCIepcHs cBeTa; (GoToanekrpuueckuil 3¢dexr, cBeToBoe
JaBJICHHE, BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa aromMa BOJOpPOJA, E€CTECTBEHHAs "
HCKYCCTBEHHAs paINOaKTHUBHOCTb;

- BJIQ/ICHUE OCHOBOIIOJIAralOIIMMH  (U3UUYECKUMU TOHATUSAMU M BEIMYMHAMHU,
XapaKTepU3yIOMKUMH (U3NYECKHE TMPOIEecChl (CBA3aHHBIMA C MEXaHHYECKUM JBHKEHHEM,
B3aMMOJICHCTBUEM TEJI, MEXaHUYECKHUMH KOJIE€OaHUSMU M BOJHAMU; aTOMHO-MOJEKYJSPHBIM
CTPOCHHEM BELIECTBA, TEIJIOBBIMU IIPOLIECCAMU; IJIEKTPUYECKUM UM MAarHUTHBIM IOJISIMM,
JIEKTPUUECKUM TOKOM, DJEKTPOMArHUTHBIMU KOJEOAHUSIMM M BOJHAMH; ONTHYECKUMHU
ABJICHUSIMU;  KBAHTOBBIMM  SIBJICHUSIMM, CTPOECHHEM  aroma U aTOMHOIoO  s7pa,
pPalMOAaKTUBHOCTBIO);  BJIAJICHUE OCHOBOIIOJAralONIMMU  ACTPOHOMHYECKUMHU  IOHSATUSAMM,
MO3BOJISIIOIIMMH  XapaKTE€pPU30BaTh IPOLECCHl, IPOUCXOASAIIME HA 3BE3/1aX, B 3BE3IHBIX
CUCTEMAaX, B MEXTaJIaKTHUYECKON cpene; JBHKEHHE HEOECHBIX Tell, SBOJIIOIUI0 3BE3] U
Bcenennoii;

- BIJIaJIeHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH (3aKOH BCEMHPHOTO TATOTEHUS,
I, II u III 3akonsl HproTOHA, 3aKOH COXpAaHEHMS MEXAHUYECKOM DHEPIUU, 3aKOH COXPaHEHHUS
UMITYJIbCA, NPUHLUI CYNEPHO3ULUN CHJI, NPUHLMII PaBHOIPABHOCTH HHEPLUAIBHBIX CHUCTEM
OTCUYETa; MOJEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEILLECTBA, Ia30BbIE 3aKOHBI, IEPBLIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsna, 3akoH KymnoHna, 3akon OMa
JUISl y4acTKa Lenu, 3akoH OMa Juist TOJTHOM 3JIEKTPUYECKOM 1enH, 3akoH /xoyis — JIenna, 3akoH
AJIEKTPOMATHUTHOM MHAYKIWW, 3aKOH COXPAaHEHUS HHEPIrUH, 3aKOH NPSIMOJMHEWHOIO
pacIpoOCTpaHEHUsI CBETa, 3AaKOH OTPAXCHHMS CBETA, 3aKOH IIPEJIOMIICHHMS CBETa; 3aKOH
COXpaHEHUs SHEPI'HH, 3aKOH COXPAaHEHUs UMITYJIbCA, 3AaKOH COXPAHEHHUs dJIEKTPUYECKOI0 3apsa,
3aKOH COXPAaHEHUs MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH paJiMOaKTHBHOIO paclnaja);
YBEpEHHOE HCIOJIb30BaHKUE 3aKOHOB U 3aKOHOMEPHOCTEH NMpH aHanu3e PU3HUECKUX SBICHUN |
IIPOLIECCOB;

- YMEHHME YYMUTBHIBaTh TPAaHUIBl MPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MoJeneil:
MaTepuaibHas TOYKa, MHEpLUAIbHAs CUCTEMA OTCUETAa, WACAIbHBIM Ta3; MOJAEIU CTPOEHUs
ra3oB, XUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIN JJIEKTPUYECKHI 3apsij, sAepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTIO Ipa MPH pelieHny GU3NUecKuX 3a1ad;

- BJIaJICHUE OCHOBHBIMHM METOJaMH Hay4YHOI'O IMO3HAHUS, HCIOIb3yEeMbIMH B (HU3UKE:
MIPOBOAMTH TNPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3NYECKHX BEIMYMH, BbIOWpas ONTUMAabHBIN
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Croco0 HM3MEPEeHUsT W UCMOJIb3ysSd M3BECTHBIE METObl OIIEHKHM IOTPELIHOCTeH H3MEpEeHHI,
IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HUCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUH, OOBSACHATH IMONyUYEHHBIE PE3yJIbTaThl, UCHOIb3Ys (PU3MUECKUE TEOPUH, 3aKOHBI U
NOHATHUS, W JIeNIaTh BBIBOJBI; COONMIOJATh NpaBwia O€30MacHOro TpyJAa MpH IMPOBEACHUU
UCCIICIOBAaHUM B paMKax y4eOHOIo 3KCIEpPUMEHTa M y4eOHO-HUCCIIEJ0BATENIbCKON esITeIbHOCTH
C HUCIOJIb30BAHUEM IM(PPOBBIX M3MEPUTEIBHBIX YCTPOMCTB M J1aOOPAaTOPHOro 00OpYyIOBaHMUS;
Cc(OPMHUPOBAHHOCTb IPEJACTABICHUA O METO/AaX TIOJIy4YEeHUs Hay4YHbIX aCTPOHOMHUYECKUX
3HAHUM;

- c(OPMHPOBAHHOCTb YMEHHsI pellaTh PacyeTHBIC 3a/1a4M C SBHO 3aJaHHOHN (pu3nueckon
MOJIENIBIO, UCTIONB3Ysl (PU3NYECKHE 3aKOHBI M MPHHLMUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 33/1a4H
BBIOMPATh (PU3HUECKYIO MOJIEIb, BBIIEIATh (PU3UUECKUE BETHUYUHBI U (HOpMYIIbl, HEOOXOAMMBbIE
JUIsL €€ PpELIEHUs, IPOBOAUTH pacyeTbl M OLIEHMBATh PEAJBHOCTb IIOJIYYEHHOI'O 3HAYEHHUS
¢u3nUecKoil  BEMMYMHBL,  pellaTh  KAueCTBEHHbIC  3a/a4d, BbICTpaMBas  JIOTHUECKHU
HEMPOTHBOPEUMBYIO LIEMOYKY PAcCyKIEHUN € ONOPOl Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MUECKUE SBIICHMUS;

- ¢()OpMUPOBAHHOCTb YMEHUS IPUMEHSTH OJyYSHHbIE 3HAHUS 1151 0OBACHEHUS yCIOBUN
npoTekaHus (pU3MYecKUX SBJICHUH B NPUPOJE M IS NPUHATHS MPAKTUYECKUX PELICHUH B
MIOBCE/IHEBHON JKM3HU i1 obOecrieuyeHusi 0€30MacHOCTH IpU OOpalleHuH ¢ OBITOBBIMU
npuOopaMu U TEXHUYECKMMM YCTPOWCTBAMH, COXPAHEHHs 370pPOBbsi U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKPYKAOILEH cpesie; MOHMMaHue HEOOXOJMMOCTH IMPUMEHEHUs
JOCTIDKEHUH (PU3MKH M TEXHOJIOTHIA ISl pallHOHAIBHOTO ITPHPOIOTIONE30BAHHS;

- copMHPOBAaHHOCTh COOCTBEHHOW MO3MLIUM IO OTHOIIEHHIO K (pusnueckon
uHpOpMaLlMY, NOJIy4aeMOW M3 pa3HbIX MCTOYHMKOB, YMEHMH HCIOJIB30BaTh LU(POBBIE
TEXHOJIOTUM ISl TIOMCKA, CTPYKTYpUPOBaHUS, MHTEPIpPETAllMd U NPEICTaBICHUS yuyeOHOU W
HAYYHO-TIONYJISIpHOW MH(POPMALMKU; pPa3BUTHE YMEHMH KPUTHYECKOIO aHaju3a I[OJIydaeMon
uH(pOopMaLnu;

- OBJIQJICHHE YMEHUSMM paboTaTh B IPYMIE C BHIIOJHEHHUEM PA3IUYHBIX COLUAIBbHBIX
poJiel, TJIaHUpPOBaTh paboOTy TpPYNIbl, pPALUOHAIBHO PpACHpPENeNiTh JESTENIbHOCTh B
HECTaH/IapPTHBIX CUTYalUsX, a/JIeKBaTHO OLEHUBATh BKJIAJ Ka)XJOTO W3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooieMsl;

- oBnazeHue (cHOpMUPOBAHHOCTH MPEJICTABICHUI) MpaBUIaMU 3alHCH (U3NYECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003Hadenuii JI. bpaiins (st cienbix ¥ c1aboBUASIINX
00y4aromuxcs).

OK 01.BbiOupare cnocoObl pemeHuss 3aady  NpOoPecCHOHANbHON  JIEATEIbHOCTH
NPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02.Mcnonb30BaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHalu3a M HUHTEpIpeTaluu
uHpopMaluu ¥ UHOOPMALIMOHHBIE TEXHOJIOTMU Ji BBIMOJHEHHS 3a4ad NpoQeccHOHaNIbHON
JESITEIbHOCTH.

OK 03.ITnanupoBaTh U pealn30BbIBATE COOCTBEHHOE NMPOPECCHOHATBHOE U JTMYHOCTHOE
pasBUTHE, NPEANPUHUMATENBLCKYIO JEATEIbHOCTh B MPOGECCHOHATIBHON cdepe, HCIOIb30BaTh
3HaHUS MO (PMHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX.

OK 04.3¢ddexTrBHO B3aMOIEIICTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/ IE.

OK 05.0OcyniecTBiasTh yCTHYIO M NMHCBbMEHHYK) KOMMYHHUKAIIMI0 Ha TOCYAapCTBEHHOM
sa3bike  Poccuiickoii ®exepanuu ¢ y4eToM OCOOEHHOCTEW COLMANBHOTO U KYJIbTYPHOIO
KOHTEKCTA.
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OK 07.CopnelicTBOBaTh  COXPAaHEHUIO  OKpYyXKaroulen
OPUMEHATh 3HAHUSA 00 W3MEHEHUH KJIMMaTa, MPHHLIUIBI
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYALUSX.

Cpenbl, pecypcocOepereHHIO,
OepeXKIMBOrO  MPOU3BO/ICTBA,
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5. TemaTuyeckuii JIaH U cojep:kaHue yueoHoi nucunminabl @U3UKA

HaumeHnoBaHue Copaepxxanue y4e0HOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, caMocTosiTelbHast | O0beM 4acoB Yposenn
pa3iesioB U TeM padoTa 00y4aouuxcs /3a4. e. 0CBOEHHS
1 2 3 4
Beenenue. Coaepsxanue yueOHOro MaTepuaJa:
Du3nka U MeTOAbI Ousnka — QyHAaMeHTanbHas HayKa o0 mpupoze. EcTecTBeHHO-HAYUYHBIH METO/] MO3HAHUS, €r0 BOZMOKHOCTH U 2 1,2
HAYYHOIO NO3HAHUSA | TPAHUIEI MPIMEHUMOCTH. DKCIIEPUMEHT M TEOPHS B MPOILIECCE MO3HAHUS PUPOABI. MonennpoBaHue (hr3nIecKux
SBJICHUI U mpo1rieccoB. Poib 3KcriepuMenTa 1 TEOpUH B Mpoliecce Mo3HaHus npuposl. duznueckas BEIUYHHA.
®dusnueckre 3aKOHbL. [ paHHIIbI IPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB M Teopuil. [IpuHIIUTT COOTBETCTBUSI.
[onsitre o dhus3mueckoi kapTrae Mupa. [lorpentHocTn m3MepeHnil PU3NIESCKUX BEITUYHH.
PA3JIEJ 1. MEXAHUKA
Tema 1.1 OcHOBBI Conep:xanue yueOHOro MaTepuaJa:
KHMHEMATHKH Mexaanueckoe ABIKEHUE U ero Buabl. MaTtepuanpHas Touka. CKalspHbIe U BEKTOPHBIC (GU3NIECKIE BETHIHNHBL. 4 1,2
OTHOCHUTENBHOCTh MEXaHUUYECKOro ABKeHus. CrucreMa otcueta. [lpuHuun otHocutensHoCTH ["anumnest.
Tpaexropus. ITyTs.
[Tepememenne. PaHoMepHOE npsiMouHETHOE ABMKEeHHE. CKOPOCTh. Y paBHEHHE BIKEHUA. MTHOBEHHAS U
cpesHsas ckopocTh. Y ckopenue. [IpsmonuHeiiHoe ABMYKEHHE C TIOCTOSHHBIM YCKOpeHHeM. JIBryKeHHeE C
IMOCTOAHHBIM YCKOPCHUCM CBO6OI[HOI‘O naacHus. PaBHOMepHOC ABWKCHHUE TOYKHU 11O OKPYKHOCTH, YIJIOBas
cKopocTb. LleHTpocTpemMuTenbHOe YCKOpEHHE.
KunemaTika abCOIIFOTHO TBEPJIOTO Tea.
Tema 1.2 OcHOBBI Cogaepsxanue y4eOHOro MaTepuaJa:
JIAHAMHUKHA OcHoBHas 3anaya nuaamuku. Cuna. Macca. 3akonsl Mexanuku Hetotona. Cuiel B ipupoje. Cuiia 2 1,2
TAXKECTU U CHUJIa BCCMUPHOI'O TATOTCHUSA. 3aKkoH BCEMHUPHOT'O TAT'OTCHUA. HepBa;I KOoCMHYECKasd CKOPOCTh.
JBmwxeHue mianet u Majibix Tes ConHeunol cuctemsl. Bec. HeBecomocTs. Cuiibl ynpyrocT.
Cuna tpenus. Cyxoe tpeHue. Crina TpeHHs CKOJIbXEHHS U cuila TpeHus nokosi. Koaddumment tpenus. Cuna 2 1,2
COIIPOTHUBJICHUA IIPU ABUKXCHUU TCJIa B ) KUJAKOCTH WUJIU ra3e. HOCTyHaTeJ'IBHOG " BpamaTCiibHOC JIBUKCHUC
a0COJIFOTHO TBEPZOTO Tea.
MOMEHT CuJIbl OTHOCUTENBHO OcH BpaieHusl. Ilneuo cuibl. Y caoBusi paBHOBeCHs TBEPAOTO Tea
Tema 1.3 3akoHbl Conep:xaHue yueOHOro MaTrepuaJa:
COXpaHeHUs B Nmmynbe Tena. MMimynibe critel. 3aKOH COXpaHEHUs UMITyJlIbca. PeakTuBHOE nBmkeHne. MexaHndeckas padora u 4 1,2

MEXaHHKeE

MOIITHOCTB. Kunernueckas OHEPTHA. HOTCHHI/IaHBHaH OHEPTHA. 3akoH COXpaHCHUA MEXaHUYECKOMH OHEPIHUHU.
Pabota CUIIBI TSIKECTH M CHIIBI yYOpyrocTu. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUH. Hcnonp3oBaHue 3aKOHOB
MCXAaHUKH IJIA 00bsACHEHMS JBHXCHUA HeOECHBIX TEJI U JJI1 pa3BUTHUA KOCMUYCCKUX I/ICCHGJIOBaHPlﬁ, T'paHnIbL
IIPUMECHUMOCTHU KJIaCCUUECKOI MEXaHUKH
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PA3JEJ 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-
KUHETUYeCKO Teopuu

Conep:xaHue yueOHOr0 MaTepuaJa:

OCHOBHBIE MOJOKEHUS MOJICKYJIIPHO-KUHETUUECKOU Teopuu. PasmMepsl 1 Macca MOJIEKYJ U

aToMoB. bpoyHoBckoe nBrxeHne. CTpoeHHE ra3000pa3HbIX, KUAKUX U TBEpAbIX Tell. MneanbHbli ra3. JlaBneHue
raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KHHETHYECKON TCOPUH Ta30B. TeMIiepaTypa 1 €e H3MEpEHHE.
AOCOIOTHBIN HYJIb TEMIIEpaTyphl. TepMoInHaMUYecKas IIKalla Temreparypbl. Temnepatypa 38e31. CkopocTu
JIBUKCHHS MOJICKYJI M UX U3MEpPEHUE. Y paBHCHHE COCTOSIHUS UCaTbHOTO Ta3a. M3omporiecchl u ux rpaduku.
I"a30BEIC 3aKOHBI.

1,2

JlaGopaTopHble padoThI:
1. MI3yueHne 0JHOTO M3 U30IPOIIECCOB.

2,3

Tema 2.2 OcHOBBI
TePMOIMHAMHUKH

Conep:kaHue y4e0OHOT0 MaTepuaJia:

Buytpennss sneprus. Pabora u Termonepenaya. KonmdaecTBo TemmoTel. Y paBHEHHE TETITIOBOTO
bamanca. IlepBoe Havago TEepMOIMHAMHKH. AnmaOaTHBII nporuecc. Bropoe Havaio
tepmoarHaMuky. Temossle nuratenu. KI1JI TemoBoro asurarens. OxpaHa npupoibl

1,2

Tema 2.3 ArperatHble
COCTOSIHHS BellecTBa U
¢a3oBble
nepexoasnl

Conep:kaHue y4e0HOT0 MaTepuaJia:

Hcnapenue u kouaeHcaius. HacwimeHHbI map u ero cBorictBa. OTHOCHTEIbHAS BIAXKHOCTh BO3ayxa. [Iprbopsr
JUISL OTIIpeIeNICHUs BIAXKHOCTH Bo3ayxa. Kunenue. 3aBUCUMOCTh TeMITEpaTyphbl KUTIEHUS OT JaBJICHHUS.

XapakTepuCTHKa KUIKOTO COCTOSTHUS BellecTBa. bimkHuit nopsinok. [loBepxHocTHOE HaTshkeHHe. CMaunBaHUe.

Kanmmuisipaele sBnenns. XapakTepUCTHKA TBEPAOTO cOCTOsIHUS BemecTBa. Kpucrammmueckue u aMmopdHble Tena.

1,2

JlaGopaTopHblie padoThbI:
Onpenienenne BIaXHOCTH BO31yXa

2,3

PA3AEJ 3 DJEKTPOAUNHAMUKA

Tema 3.1
DJIeKTpHYecKoe ImoJie

Coxaepsxanue yueOHOro MaTepuaJa:

OJeKTprUecKHe 3apsiibl. DIEMEHTaPHBIN SJEKTPUUECKHUM 3apsl. 3aKOH COXpaHEHHS 3apsia.

3akon Kynona. Onexrpuueckoe nosue. HampspkeHHOCTD 351eKTprYecKoro moiis. [IpuHIun cynepno3unuy nojei.
[TpoBOHHKH B DJIEKTPUUECKOM TI0JIE. JIMAIEKTPHUKH B dNIEKTpUIecKoM Tojie. [lomspu3anus Tu3IeKTPUKOB.
[Torenuunan. Pa3HOCTh MOTEHLIMAIOB. DKBUIIOTEHIIMAIbHBIEC TTOBEPXHOCTU. CBSI3b MEXKy HANPSHKEHHOCTHIO U
PasHOCTBIO MOTEHIUATIOB JIEKTPHYECKOT0 MOJIs. DIEKTPOeMKOCTh. KoHaeHcaTopsl. DHEPrus 3apsHkeHHOTO
KoHJeHcaTopa. [IpuMeHeHne KOHICHCATOPOB

1,2

Tema 3.2
3aKO0HBI MOCTOSTHHOT O
TOKA

Conep:kaHue y4e0OHOT0 MaTepHaJia:

yCJ’IOBI/I}I, HCO6XO,[[I/IMBIC JJIE BOBHUKHOBCHUSA U MMOAACPIKAHUA DJICKTPUYCCKOI'0 TOKA. Cuna Toka.

DIIeKTpUYECKOe conpoTuBieHue. 3akoH Oma a1 ydactka uend. [lapamiensHoe v mociie10BaTenbHOe
COeIMHEHHUE MPOBOTHUKOB. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TemoBoe aeiicTBUe TOKa 3aKOH
Jlxoyns—Jlenna. DnekTpoABMKYIAs CHjla ICTOYHUKA TOKa. 3akoH OMa JyIsl TTOJTHOM IIeTIH.

1,2
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JlabopaTopHbie paGoThI:
M3yueHne 3aKOHOB IIOCJIEI0BATENBHOIO U MAPAJIICIbHOIO COSIMHEHUH TPOBOTHUKOB.

2,3

JlaGopaTopHbie padoThI: 2,3
Nzmepenne O/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.
Tema 3.3 Coaepsxanue yueOHOro MaTepuaJa:
DJIEKTPUYECKHI TOK | DJIEKTpUYECKHI TOK B METa/UIaX, B JJICKTPOJINTAX, Ta3ax, B BAKyyMe. DJIEKTPOJIH3. 3aKOH 1,2
B PasJIMYHBIX cpeaax | smekrponm3a dapanes. Buasl ra3oBeix pa3psaaoB. TepMosnekTpoHHas sMuccrs. Ihrazma. DaeKTpudecKuii TOK B
noiynpoBogHuKax. CoOCTBeHHas U MpUMecHasi MPOBoIUMOCTH. P-n mepexoa. [lomynpoBoaHUKOBEIE TPUOOPEI.
[IpuMeHeHne noJIypOBOIHUKOB.
Tema 3.4 Marautnoe | Conep:xaHue yueOHOr0 MaTepHuasa:
mnoJie BexTop nnaykuuy MarautHoro nojs. Bzaumoneiictsue TokoB. Cuna Ammepa. [lpumenenne cumbl 1,2
Awmrmiepa. MaruuTHsli oTok. JleficTBre MarHUTHOTO NOJIS Ha ABMKyIuiics 3apsia. Cuna Jlopenua. [lpumenenne
cuibl JlopeHna. MarautHele cBolicTBa BellecTBa. CoHEUHas aKTUBHOCTB U €€ BIUSHUE HAa 3eMITt0. MarHuTHbIE
Oypm.
Tema 3.5 Conep:xaHue yueOHOro MarepuaJa:
DJIeKTPOMATrHUTHAs | SIBJIeHUE BJICKTPOMArHUTHOW MHAYKIMU. 3aKOH 3JIeKTpOMarHuTHOW uHaykiumu. [IpasBuio Jlenna. 1,2
HHAYKIHSA Buxpepoe anektpuueckoe nosue. 3C HHAYKINY B IBIXKYLIUXCSA MPOBOJHUKAX. SIBIEHUE CAMOUHAYKIIUH.
MHIYKTUBHOCTh. DHEPTHs] MATHUTHOTO MOJIsl TOKA. DJIEKTPOMArHUTHOE TOJIe.
JlaGopaTopHblie padoThI: 2,3
H3yueHue siBICHMsI SIEKTPOMAarHUTHOW HHIYKIIUH
PA3JEJ 4. KOJIEBAHUSA U BOJIHBI
Tema 4.1 CoaepsxaHue yueOHOro MaTepuaJa:
Mexanunuyeckue I'apmonnueckue konebanus. CBoOOJHBIE MexaHUuecKe Kosebanus. [IpeBpamnienne sHeprun 1,2
KO0J1e0aHHMA H BOJIHBI | TipU KoJie0aTeTbHOM JBHKEHUU. Maremaruyeckuid  MasTHUK. [Ipy>KUHHBIN MasITHUK.
BrinyxeHHble MexaHn4YecKkre KojeOanus. Pesonanc.
[lomepeyHble ¥ MPOAOIbHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJHBI. YJIBTPa3BYK M €r0 MPUMEHEHHE
Tema 4.2 Coaepsxanue yueOHOro MaTepuaJa:
DJIEKTPOMATHUTHBIE | CBOOOHBIC DIICKTPOMArHUTHBIE KosieOanus. [IpeBpaiiieHne sHeprin B KojaeOaTeIbHOM KOHTYpE. 1,2

K0J1e0aHUA ¥ BOJHBI

[leprox cBoOOAHBIX AnekTprUeckux Konebanuii. @opmyna TomcoHa. 3aTyXaromiue 3IeKTpOMarHuTHBIE
KoseOanus. BeiHy)aeHHbIE anekTpudeckue konebanns. [lepemenHbIi TOK. Pe3oHaHC B 35ieKTpHUecKoil nemu.
I'enepaTop nmepemennoro Toka. Tpancdopmaropst. [lomyuenue, nepenada u pacnpeesieHue SIEKTPOIHESPTUH.
DNeKTpOMarHuTHbIE BOJHBL. CBOMCTBA IEKTPOMArHUTHBIX BOJH. OTKPBITHIN KOJIeOaTebHBIN KOHTYP. OMBITHI
I'.T'epua. M3o6perenue paano A.C. [TomoBeM. [lorsarue o paguocsssu. [lpuanun pagunocssasu. [Ipumenenne
3JIEKTPOMATrHUTHBIX BOJTH.
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PA3JIEJI 5. OITUKA

Tema 5.1 IIpupona
cBeTa

Conep:xaHue yueOHOr0 MaTepuaJa:

Toueunslif ncTouHUK cBeTa. CKOPOCTh pacpOCTPaHEHHs CBETA. 3aKOHBI OTPAXKEHUS U

npenomieHus cseta. [Ipunnmn 'foiirenca. ConHeunsle U TyHHBIE 3aTMeHus. [lonHoe oTpaxkeHue. JIMH3bIL.
ITocTpoenne n3o0pakeHus B TuH3aX. DopMysia TOHKOH JTHH3EL. Y BeTWUIeHHE TUH3EL. | 1a3 KaK onTHYecKas
cucrema. Onruueckue npuOopsl. TenecKoIsbl.

1,2

JlabopaTopHbie paGoThI:
OmnpepeseHue MoKa3aTesisi IPeIoMIICHHS CTEKIIa

2,3

Tema 5.2 BosinoBbie
CBOMCTBA CBeTa

Conep:xaHue yueOHOr0 MaTepuaJa:

Hnrepdepennus ceera. KorepeHTHOCTH CBETOBBIX Jiyueil. UTHTepdepeHIus B TOHKUX TUICHKaX.

Konba Hetotona. Micionb3oBanue nHTepdepeHny B HayKe u TexHuke. Judpakuus ceeta. ndpakuus Ha menn
B MapaJuIebHBIX JTydax. JudpaknuonHas pemerka. [lomspuzanus nonepeunsix BoiH. [lonspusanms ceera.
[Monspounsl. Qucnepcus ceeta. Bunbl nznydenuid. Buapl ciektpoB. CriekTphl ucyckanusi. CreKTphbl
noryonienus. CriekTpaibHbli aHamu3. CrieKTpaabHbIE KIacChl 3Be3/. YIbTPapHOICTOBOE U3ITyUCHHE.
HudpakpacHoe m3nyuenue. PentreHosckue nmyun. Mx npupona u cBorictea. [lIkana 31eKTpoMarHuTHBIX
W3JTYYEHUH.

1,2

JlaGopaTopHble padoThI:
Onpe/ieNieHre IJIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO TU(DPAKIIMOHHON PEIICTKH.

2,3

Tema 5.3
CrnennajbHast TeOpust
OTHOCHUTEJILHOCTH

Conep:xaHue yueOHOro MarepuaJia:

JIBr>KeHHEe Co CKOPOCTBIO cBeTa. [1oCcTynaTel TEOpUU OTHOCUTENBHOCTH U CIIEACTBHA U3 HUX.
WHBapnaHTHOCTH MOJYJISl CKOPOCTH CBETa B BakyyMe. JHeprus mokosi. CBS3b MacChl U QJHEPTHUH CBOOOTHOM
YaCTHIIbL. DJIEMEHTHI PESITUBUCTCKON TMHAMUKHI

1,2

PA3JIEJI 6. OCHOBBI CIIELIMAJILHOM TEOPUU OTHOCHUTEJIBHOCTH

Tema 6.1 KBantoBas
ONTHKA

Conep:kaHue y4e0OHOT0 MaTepHaJia:

KsanToBas runotesa [1nanka. TemmoBoe m3nyuenue. KopmyckynsipHo-BoHOBOM myanu3Mm. @oToHbl. I umoTesa ae
Bpoiins o BomHOBBIX cBOWCTBaX yacTull. J{aBieHne cBeta. Xummudeckoe neficteue cBera. Onbitel [1.H. JleGeneBa u
H.W. BaBunioa. ®otoaddext. YpapHeHue DiHIITEHHA

qutst poroaddekra. [lpumerenne hotorddexra

1,2

Tema 6.2
duszuka atoma u
aTOMHOIO siApa

CopepxaHue y4eGHOT0 MaTepuaJia;

Pa3BuTHE B3rIsS0B HAa CTpOEHUE BemecTBa. MoJienu CTpOeHUst aTOMHOTO

snapa. Snepras mozens aroma. OmpiTel D.Pe3sepdopaa. Monens atoma Bogopoaa o H.bopy. KBanTtossie
noctyatel bopa. Jlazepsl. PannoakTHBHOCTE. 3aKOH paJiOaKTUBHOIO paciaja. PajgroakTHBHBIC IIPEBpaILCHUS.
CriocoObl HAOIIOICHHS U PETUCTPAINH 3apsHKeHHBIX YacTull. CTpoeHne aToMHOro siapa. Jledext macchl, sHeprust
CBSI3H U YCTOMYUBOCTh aTOMHBIX SJIEP.

1,2
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S nepHble peakiuu. SaepHas sHEpreTuka. JHEPreTHUECKU BBIXO SIAEPHBIX peakiuil. ckyccTBeHHas
panroakTUBHOCTD. Jlenenue Tskensix saep. Lennas saepHas peakius. YnpasisieMas 1enHas peakius. SaepHbii
peaktop. TepmosinepHsbiil cuuTe3. DHeprus 38e31. [lonyduenue pagnoakTUBHBIX U30TOMOB U UX IPUMEHEHUE.
buonornueckoe aeiicTBre paguoaKTUBHBIX U3YUCHUN. DJIEMEHTaPHBIC YACTHIIBL.

PA3JIEJI 7. CTPOEHUE BCEJIEHHOM

Tema 7.1 CTpoenue

CopepkaHue y4eGHOT0 MaTepuaJia;

ConHeyHOM ConHeyHas cucTeMa: MIaHeThl ¥ MaJlble Tena, cucreMa 3emisi—JlyHa. 1,2
CHCTEMbI
Tema 7.2 Dpoawnus | Coaep:kaHue y4eOHOro MaTepuaja:

Bcesiennoii Crpoenue u sBosronms Connua u 38¢31. Knaccudukanyst 38311, 3BE3A61 1 UCTOUHUKH UX 1,2
SHEpPruu.
lNanaktuka. CoBpeMeHHbIE IPEACTABICHUS O CTPOCHHUH H 3BOIIOLMU BeeneHHOM.
JlaGopaTopHble padoThI: 2,3
H3yuenne xapThl 3B€3JHOTO HebA.
IIpomeskyTouHas arTecTauus: 1M depeHPOBAHHBINI 3a4eT 2,3

Paboueii mporpamMMoii perycMOTPEHO BBHIMTOTHEHHUE OTACIBHBIX BUIOB padoT, CBsI3aHHBIX ¢ Oymymieil mpodeccHoHaIbHON AeATeIbHOCTBIO, B (hopme

NPaKTUYECKOH MOATOTOBKH B 00bEMe 16 wacos
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6. MaTepnajbHO-TeXHHYECKOE U Y4eOHO-MeToAuYecKoe obecrneyeHue

6.1. TpeGoBaHusI K MUHUMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY H Y4eOHO-MeTOIUIECKOMY
o0ecrneyeHNIO YCJAOBH peain3alui NPOrpaMMbl IMCUMILIMHBI TIPE/IoJIaracT HaIuune
y4eOHBIX KaOMHETa XMMHH, B KOTOPOM UMEETCs BO3MOXKHOCTh 00ECIIeUnTh CBOOOIHBIHN TOCTYI B
WuTepHeTt Bo Bpemst yueOHOT0 3aHATHS U B IEPHO/1 BHEYUEOHOM eI TeIbHOCTH 00yUYarOMIUXCS.

B cocraB kabuHeToB (pU3MKU BXOIAT J1abopaTOpHH ¢ 1a00paHTCKON KOMHATOM.

ITomemienuss kaOMHETOB (DU3MKHU, XMMHUU U OMOJOTMM JIOJDKHBI YJOBJIETBOPSTH TPEOOBaHUIM
CanutapHo-3niuzieMuosiornueckux npaswil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITb
OCHAILIEHbl THUIIOBBIM OOOPYZOBAaHMEM, YKa3aHHbIM B HACTOALIMX TPeOOBaHUAX, B TOM 4YHCIE
CHEUUANTN3UPOBAHHON y4eOHOW MeOenbl0o M CpeACcTBaMHM OOYYEHHs, JOCTATOYHBIMH ISt
BBINOJIHEHUS TPEOOBAHUHN K YPOBHIO IIOJTOTOBKU O0YYarOIMXCS.

B xabunetax uMmeeTcss MyJIbTUMEAUHHOE O0OpYIOBaHHE, MOCPEICTBOM KOTOPOTO YYaCTHUKHU
00pa3oBaTeNBFHOTO TpoIlecca MOTYT MPOCMATPHBATH BU3YalbHYI0 HWHPOpPMaNWi0 1O (U3MKE,
CO3/1aBaTh MPE3EHTAINH, BUICOMAaTEePHAIIbI U T.11.

B coctaB yueOHO-METOIUYECKOTO W MAaTepHaIbHO-TEXHHUYECKOTO OOECIICYCHUsT MPOTPAMMBI
y4eOHOW JUCIMILTUHBI «XUMUS» BXOISAT:

*¢ MHOTO(YHKIMOHAJIBHBIA KOMIUIEKC IPENOJaBaTes;

s HArJISAHBIC TOCOOMS (KOMILIEKTHI yUeOHBIX TaOJHII, MIIAKaTOB, MOPTPETHI BHIIAIOIIUXCS YUYECHBIX
B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA;

s 3KpaHHO-3BYKOBBIE ITOCOOUS;

** KOMILIEKT 3JIEKTPOCHAOKEHUSI KaOMHETOB;

*s TEXHHYECKHE CPEJCTBAa O0yUCHHS,

s JIEMOHCTpAIlMOHHOE 000pya0oBaHuE (00IIero Ha3HAYeHHs U TeMaTH4YeCK1e HaOoPhl);

s jabopaTopHOEe 00OpyAOBaHUE (OOIIET0 Ha3HAYEHUSI U TeMAaTHYEeCKUuEe HAOOPHI, B TOM YKCIE JJIs
MOCTaHOBKH JIEMOHCTPAIIMOHHOTO U YUEHHUECKOTO HKCIIEPUMEHTA, PEaKTHBBI);

*s CTATHYECKHE, JWHAMHYECKHE, JIEMOHCTPAIMOHHBIE W pa3gaTOYHBIE MOJIENH, BKIIIOYAs
HaTypajbHbIE OOBEKTHI;

*s BCIIOMOTATEIBHOE 000PYIOBAHHE;

*¢ KOMIUIEKT TEXHMYECKOW JOKYMEHTAlluM, B TOM WYHCJIE [acrnopTa Ha CpeacTBa oOydeHus,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301TacHOCTH;

s OUONMMOTEUHBIN QOHS.

B OubGnuoteunslii ¢oHa BXOAAT y4eOHUKH, ydeOHO-Meronuyeckue KoMIulekTel (YMK),
o0ecreynBalIMe OCBOCHHE Y4YeOHOM JUCHMIUIMHBI «(U3MKa», PpPEKOMEHIOBaHHbIE WU
JOMYIIEHHbIE JUISI WCIOJB30BaHUA B MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3AIUX,
peanu3yromux 00pa3oBaTeNbHYI0 IMpOrpaMMy CpeqHero oomiero oOpa3oBaHUs B Hpezenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnmoreunsiii GoHI conepKUT (PU3NUECKHe SHIUKIIONEANH, aTJIachl, CIOBapH, CIIPABOYHUKU
nmo  ¢wusmke, XuMuu, OWONOTHHM, HAYYHYI0O M  HAyYHO-TIONMYJSIPHYIO  JIHUTEPATypy
€CTECTBEHHOHAYYHOTO COJIEPKaHMS.

B mpomecce ocBoeHHss mporpamMmbl Y4eOHOW AWCHUIUTMHBI CTYIEHTHI JOJDKHBI HMETh
BO3MOKHOCTh JIOCTyNa K 3JEKTPOHHBIM Y4eOHBIM MaTepuajaM IO €CTECTBO3HAHHIO, BKIIOYas
(bu3MKy, XUMHUIO, OMOJIOTHIO, UMEIOIIMMCSI B CBOOOIHOM J0CTyTne B ceTH VHTEpHET (37eKTPOHHBIM
KHUTaM, IPaKTUKyMaM, TecTam, Mmatepraiam EI'D u ap.).
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6.2UHpopmManunoHHoe o0ecniedeHne 00yYeHus!

OcHoBHAas1 JINTEPATYpPA
MsaxumeB I'. SI. ®usuka. 10-i kmacc : 6a30BbIi U yriayOonEéHHBIH ypoBHU : yueOHuUK / I'. SI.
Mskumes, b. b. byxosues, H. H. Corckuii ; mox penakmueit H. A. IlapdentseBoit. — 10-e u3.,
crep. — Mocksa : Ilpocsemenue, 2023. — 432. — URL.: https://e.lanbook.com. — Pexum
JOCTyTA: TI0 TIOJIITUCKE.

MsaxumeB I'. SI. ®usuka. 11-i kmacc : 6a30BbIM U yriayOaEéHHBIN ypoBHU : y4ueOHmKk / I'. fl.
Mskues, b. b. Byxosues, B. M. Uapyrun ; non pexakuueir H. A. IlappentbeBoit. — 11-e usn.,
crep. — Mocksa : IIpocsemenne, 2023. — 432 ¢. — URL.: https://e.lanbook.com. — Pexum
JIOCTYTIA: TIO TIOJITHCKE.

Msxkumes I'. SI. @usuka. 10 knace : 6a30BbIi U yriyonennsiit yposuu / I'. 1. Mskumes, b. b.
byxosnes, H. H. Cotckuii. — 8-e uzn. — Mockaa : IIpocBemenne, 2021. - 432 c. : mwir. — 50 3k3.

Msxumes I'. SI. ®usuka. 11 kmacc : 6a30BwIif ¥ yriryosneHHbid yposuu / I'. 1. Mskumes, b. b.
byxosues, B. M. Yapyrun. — 10-e u3n. — Mocksa : IIpocBenienne, 2022. - 432[4] c. : w1 — 50
9K3.

JlomoJIHMTEIbHAA JIUTEepaTYpa

KacbsinoB B. A. ®usuka. 10-i kimacc : 6a30BbIid ypoBeHb : yueOHUK / B. A. KacksiHoB. — 11-¢
u3a., crep. — Mocksa : Ilpocsemenue, 2022. — 301 ¢. — URL: https://e.lanbook.com. —
PesxuM poctyna: rmo mojmnucke.

KacbsinoB B. A. ®usuka. 11-i kimacce : 6a30BbIi ypoBeHb : yueOHUK / B. A. KacksHoB. — 10-¢
u3a., crep. — Mocksa : Ilpocsemenue, 2022. — 288 ¢. — URL: https://e.lanbook.com. —
PesxuM pocTyna: mo mojmnucke.

7. XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB YUYEBHOM JEATEJBHOCTH
KonTtposb 1 orieHka pe3yabTaTOB OCBOCHUS YUEOHOM TUCHUTITUHBI OCYIIECTBIISICTCS
[IPENOAABATENIEM B IIPOLECCE MPOBEACHUS NMPAKTUYECKUX 3aHIATUN, TECTUPOBAHUSA, A TAKXKE
BBIITIOJTHECHU A O6yanOHIHMHC$I HHAWBHUIYAJIbHBIX 3aI[aHHfI n HpOMG)I(}ITO‘IHOﬁ aTTeCTaHHCﬁ.
MeTo/1b1 KOHTPOJISI HAMPABJICHBI Ha MPOBEPKY 00YUAIOIINXCSI:

v — BBINOJIHATH YCJIOBUS 3IaHUS HA TBOPYECKOM YPOBHE C IPEACTABIEHHEM COOCTBEHHOMN
MO3ULUY;

v\ — JlefaTh 0CO3HAHHBIN BEIOOD CIIOCOOOB JEHCTBHI M3 PaHEE U3BECTHBIX;

v —0CYyLIECTBIATH KOPPEKIHUIO (MCIPaBIIEHNUE) CAENIaHHbIX OMMOOK Ha HOBOM YPOBHE
npeyaraéMbIx 3aJ1aHuil;

v —paboTaTh B IPyIIIe ¥ NPEACTABIATH KaK CBOO, TAK U IO3MIIMIO TPYIIIIbI

Conep:xaHue XapakTepuCTHKA OCHOBHBIX BUJOB Y4eOHOU NesATeabHOCTH | DOPMBI 1 METOBI

odyuyawmuxcs (Ha ypoBHe YueOHBIX JelcTBUIi) KOHTPOJISI M OLEHKH
pe3yabTaTOB 00yUeHH s

PA3JEJ 1. MEXAHUKA

PA3JIEJ 2
MOJIEKYJISIPHASI
®U3NKA U
TEPMOJIMHAMMKA
PA3JIE] 3.
JIEKTPOJIMHAMHUKA

- c(hOpMUPOBAHHOCTh TIPEJACTABICHUN O POJH U MECTE
(OM3MKM U acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHUHE
MHUpa, O CHCTeMooOpasywlield poir (GU3UKM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O
BKIIaJIe POCCHMCKHX U 3apyOeXHBIX YUYEHBIX-(DH3HKOB B
pa3BUTHE HAyKHW, TIOHUMaHWE (PU3UYECKOH CYITHOCTH
HAONIOJJaeMbIX  SIBICHUH MHUKPO-, MaKpo- U Merammupa;

BxogHoii KOHTpPOJIbL B
popme:

- TECTUPOBAHUS 11O
OCHOBOIIOJIAr aIOIINM
IMOHATHUSIM JUCIUATLINHEI.
Texkymmii KOHTPOJbL B
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PA3JIEJ 4 KOJIEBAHUSI
1 BOJIHBI

PA3JIEJI 5. OITUKA
PA3JIEJI 6 KBAHTOBASI
OUBUKA

PA3JIEJ 7. CTPOEHUE
BCEJIEHHOM

MMOHUMAaHHUE POJTU ACTPOHOMHH B MPAKTHIECKON NEATECITHHOCTH
YeJOBeKa M JaJbHEHIIEeM HayYHO-TEXHHYECKOM DPa3BUTHH,
pou ¢bm3ukn B (HOPMHpPOBAHMH  Kpyrosopa H
(GYHKIMOHATHPHOW TPAMOTHOCTH YEJOBEKA JUISI PEIICHUS
MPaKTUYIECKUX 3a]ad;

- c(hOpMHUPOBAHHOCT,  YMEHHH  paclo3HaBaTh
(hu3nueckue sIBICHUA (MPOIECCH) M OOBSICHATH UX Ha OCHOBE
M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE  JBWKCHHE, CBOOOTHOE IMaJicHWE  Tell,
IBIDKCHUE TI0 OKPYKHOCTH, WHEPIIHS, B3aHUMOICHCTBHE TeI,
KoJiebaTepHoe IBIMKCHUE, PE30HAHC, BOJHOBOE JIBIDKCHHCE
nuddysus, OpOYHOBCKOE IBHKEHHE, CTPOCHHUE JKHJIKOCTEH M
TBEPIBIX TEJI, W3MEHEHHE o00beMa Tel TPH HarpeBaHHH
(OXITaXKICHHH ), TEIIOBOE paBHOBeECHE, HCIIapeHHE,
KOHJICHCAITUsS,  IUIAaBJICHHE, KPHUCTAUIM3aIlus,  KHIICHHE,
BJIIAXKHOCTh BO3yXa, CBSI3b CpedHEH KHHETHYECKOM DHEPTrUH
TEIIOBOTO ABIDKCHUS MOJIEKYJI ¢ aOCONIFOTHOM TeMIepaTypoi,
TTOBBINIICHUE JaBJICHUS Ta3a MPU €ro HarpEeBaHWH B 3aKPHITOM
cocylle, CBSI3b MEXAYy IapaMeTpaMHd COCTOSHHS Taza B
M30IIpoIIeccax; dJIEKTPU3alrs Tell, B3aUMOJICHCTBHE 3apsoB,
HarpeBaHHWe TIPOBOJHMKA C  TOKOM, B3aUMOJCHCTBHC
MarHuTOB, DIICKTPOMArHUTHAs ~ WHAYKIWA,  JCHCTBHE
MarHUTHOTO TIOJII Ha IPOBOTHHUK C TOKOM W IBIKYIIHHCS
3aps, JJCKTPOMAarHUTHBIC ~ KOJIGOAaHWUS W BOJIHBI,
MPAMOJIMHEHHOE  PacHpoOCTpaHEHHWE CBETa, OTpa)KeCHHE,
peIoMyIcHUE, HHTephepeHIrs, TUMPaAKIUI W TOIIPU3ALIHS
CBeTa, JHCICPCUS CBeTa; (POTODIECKTPHUECKUH d(PdekT,
CBETOBOC [IaBJICHHWE, BO3HHMKHOBCHHEC JIMHEHUATOTO CIIEKTpa
aroMa BOAOPONA, CCTECTBECHHAs A HCKyCCTBCHHAs
PagOaKTUBHOCTE;

- BIIAJICHAE OCHOBOIIOJIATAIONUMHU  (DH3UICCKUMH
MOHATHUAMHA M BEIMYMHAMH, XapaKTePU3YIONUMHU (hHU3HISCKHEC
IpoIecchl  (CBS3aHHBIMM € MEXaHWYSCKUM JIBIDKCHHEM,
B3aMMOJICHCTBHEM T, MEXaHHYCCKUMH KOJCOAHMSIMH H
BOJTHAMH; aTOMHO-MOJICKYJISIDHBIM CTPOCHHEM BEINCCTBA,
TEIJIOBBIMH TIPOIIECCAMHM; DJEKTPUICCKUM M MarHUTHBIM
MOJISIMHM,  DJICKTPUYECKUM  TOKOM,  3JICKTPOMArHUTHBIMH
KOJICOaHHSIMH U BOJIHAMH, ONTHYCCKUMHU SBICHUSAMU;
KBaHTOBBIMH SIBJICHHSIMH, CTPOCHHEM aroMa MW aTOMHOTO
syipa, PaaTdOaKTUBHOCTBIO); BIAJACHHE OCHOBOIIOJIATAIOIIHMHE
aCTPOHOMUYCCKUMU TTOHATHSAMH, TTO3BOJISIOIIIMH
XapakTepPU30BaTh IPOIECCH], MPOMCXOMAIINE Ha 3Be3dax, B
3BE3IHBIX CHUCTEMaX, B MEKTATAKTHYCCKOW Cpelie; JNBIKCHHE
HEOCSCHBIX TEJI, DBOJTIONMIO 3Be3/1 U BcelleHHON;

- BJIQJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TCOPHUAMU
(3akon BcemupHoro tsrorenus, I, I u III 3akonsr HeioToHa,
3aKOH  COXPaHCHHMS  MEXaHHYSCKOH  JHEPTHH,  3aKOH
COXpaHEHUs HMITYJIbCa, MPHHIUI CYNEPIO3UIUA  CHJI,
MIPUHITUI PABHOIIPABHOCTH HWHEPITHAIBHBIX CHCTEM OTCYETa;
MOJICKYJIIPHO-KHHETHYECCKYIO TEOPHIO CTPOCHHS BEIICCTBA,
ra3oBbIE 3aKOHBI, IEPBBIM 3aKOH TEPMOIWHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPHUYECKOTrO 3apsja, 3akoH KyioHa, 3akoH
Oma s ydactka 1iend, 3akoH Owma I8 TOJIHOU
3JeKTpuueckor 1enu, 3akoH Jlxoyns — JleHna, 3akoH
9JICKTPOMArHUTHOW WHIYKIIMH, 3aKOH COXPAHCHHUS SHEPIHH,
3aKOH MPSAMOJIMHEHHOTO paclpoCTPaHCHUS CBETa, 3aKOH
OTpaXEHUS CBETa, 3aKOH IIPEIOMIICHHS CBETa; 3aKOH
COXpaHEHHUs SHEPIMH, 3aKOH COXpPaHCHHUS HMMIIYJIbCa, 3aKOH
COXpaHEHHUs OJJICKTPUYCCKOTO 3apsaia, 3aKOH COXpaHCHHUS
MacCOBOT'0 YHCJIa, IMOCTYJaThl bopa, 3ak0H paJHOaKTHBHOIO

pacmanma);  yBEPEHHOE  HCIOJIb30BAHHME  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHalu3e (PUIUYECKHX SBICHMHA U
IIPOLIECCOB;

- YMCHUC YUYHMTBIBATH I'PAHUIbLI IIPUMCHCHHA HM3YYCHHBIX
(bPIBI/I‘leCKI/IX Moz[eneﬁ: MaTepuaJibHasA TOYKa, HMHCPpLHUAJIbHAA
CHUCTEMA OTCYCTA, I/I,Z[eaJIBHLIﬁ ra3; MOJCJIMU CTPOCHHA Ia30B,

dopme:

- YCTHOTO ¥ IIMCbMEHHOTO
oIpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBaHUA II0
TeMaM,

- IOJIyYEHUS 3aUeTa 1o
ab0paTOpHBIM paboTaM.
Py0exHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0 TeMe U pa3aeiny
JUCLUIUINHBL

Ounenka:

- PE3yJBTaTUBHOCTH
paboTsI o0yUaromnerocs
IIPpU BBINIOJIHCHUN
3aJJaHui Ha y4eOHBIX
3aHATHAX
IIpome:kyTOouHan
aTTecTanms-

nud hepeHITPOBAHHBIH
3a4€T
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KUJKOCTEH M TBEPABIX TEJI, TOUSUHBIA JICKTPUUCCKUM 3apsi,
sepHas MOJENb aToMa, HYKJIOHHAs MOJEIh aTOMHOTO spa
TP peIIeHUN (GHU3MISCKUX 3a71aY;

- BJIaJCHUEC OCHOBHBIMH METOAAMH HAyYHOTO ITO3HAHUS,
HCITOJIB3YEMBIMH B (DH3HKE: TPOBOIUTE MPSAMBIC 1 KOCBEHHBIC
M3MepeHus (U3HYECKHX BEIWYNH, BBIOMpAs ONTHMAaTbHBINA
CIToco0 M3MEpEeHHS W HCIOIb3Ysl M3BECTHBIC METOMBI OICHKH
MOTPEIIHOCTEH  HM3MEPEHHM, NPOBOAUTH  HCCIICIOBAHHE
3aBUCUMOCTEH (U3NYECKUX BEJIMYWH C HCIOJIB30BaHHEM
MIPSAMBIX H3MEpPEHUH, OOBACHATH TOMYyYCHHBIE PE3yJIbTATHI,
HCITONIB3YS (PH3UIECKUE TEOPHH, 3aKOHBI W TIOHATHS, M JEIaTh
BBIBOJIBI; COOMIONATH IIpaBHiia 0Oe30macHOrO TpyJa IpH
MPOBEICHAM  HWCCJICNOBaHWH B paMKax  y4eOHOro
AKCIIEPUMEHTA B YICOHO-MCCIIEOBATEIIECKOM JESTEIIBHOCTH C
HCITOJIb30BAaHUEM IH(MPOBBIX H3MEPHUTEIBHBIX YCTPONUCTB H
71a00PaTOPHOTO 000pyIOBaHUS, c(hopMHPOBAHHOCTH
MPEACTaBIICHUA O  MeTomaX  MOJYYCHHS  HayJHBIX
aCTPOHOMHUYECKHNX 3HAHUM;

- chOpMHPOBAHHOCTh YMEHHS peIlaTh pacueTHBIC 3a0aun
C SABHO 3aJaHHON (DM3UYECKOW MOMCIBIO, HCIOIb3YS
(¢M3udeckne 3aKOHBI W TIPUHIMIBI, HAa OCHOBE aHajIh3a
VCJIOBHS 3aJaud BBIOMpaTh (PU3MUCCKYIO MOJEIH, BBIACIATH
(u3nyecKue BEIMYMHBI W (OPMYJbI, HCOOXOOUMBIC IS €€
peIeHus, IMPOBOIUTL PacyeThl M OIEHWBATh PEATHLHOCTH
MMOJIYICHHOTO 3HAaYeHUs (U3MUECKOW BEIMYHHEI, peEIlaTh
KaueCTBEHHBIC 3a/1a4H, BBICTpaunBas JTIOTHYECKH
HEIIPOTUBOPCUHBYIO IICIIOYKY pacCyKIACHHM C OMNOpOM Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (PH3HUECKHE SIBIICHHUS,

- c(hopMHUPOBAHHOCTH YMEHHS TPHUMCHSTH ITOIYUYCHHBIC
3HaHUA I OOBSCHCHHS YCIOBHH NPOTEKAHHUS (DH3MICCKUX
SIBJICHUH B MIPUPOJIC W IS TIPUHATHS MPAKTHUCCKUX PEIICHII
B IOBCCAHEBHOM JKHM3HU IS oOecrneueHuss 0S30IMacHOCTH MPH
oOpamieHMH ¢ OBITOBBIMH HIPHOOpPAaMH H TEXHUYCCKUMU
YCTPOWCTBAMHM, COXPAHCHHUS 3J0POBBSI M COONIOACHHS HOPM
SKOJIOTHYECKOT0  TOBSACHHWS B  OKpY)KaloIeW  cpene;
MMOHUMaHUE HEOOXOAUMOCTH TPHUMEHEHHUS  JTOCTHKCHHM
(bH3uKH u TEXHOJIOTHIA JUTS PaIOHAIEHOTO
MPUPOIOTIOIB30BAHNS;

- c(OpMHUPOBAHHOCT, COOCTBEHHOH ITO3HWIHHA  TIO
OTHOIIEHUIO K (U3NYECKOH HHGOPMALWH, ITOJIyIaeMOH W3
pPa3HBIX HMCTOYHHKOB, YMEHHH WCIOJB30BaTh IH(PPOBEIC
TEXHOJIOTHH JJIs TIONCKA, CTPYKTYPHUPOBAHHS, HHTCPIIPETAITIH
U TpEACTaBICHHUS  y4eOHOM U HAYIHO-TIOMYJISAPHOM
nHOOPMAIMH; pPa3BUTHE YMEHHH KPUTHYECKOIO aHajau3a
moJry9aeMoi HH()OpMaIiy;

- OBJAJCHHEC YMCHHSAMH padoTaTh B Tpymme ¢
BBITIOJITHCHHEM Pa3IMYHBIX COITMAIBHBIX POJieH, IIaHUPOBAThH
paboTy TPYIIIBI, pallHOHAIBHO PACIPEACIIATh MEATSILHOCTD B
HECTAaHJAPTHBIX CHUTyaIlMsAX, alcKBAaTHO OICHHWBATh BKJIAJ
KaXJIOTO W3  YYaCTHHUKOB TPYIIIBI B  PCIICHHE
paccMaTpUBacMOM MPOOJIEMBI;

- oBiaacHue (c(HOPMHPOBAHHOCTH IPEACTABICHHN)
MIpaBUJIaAMH 3aIMHCH (PU3NYSCKHUX HOPMYJIT pelibeHO-TOUCTHOM
cucteMbl oOo3Haduenmii JI. bBpabing (mns  ciaembix  u
CIa00BHIAIIUX 00YYAIOITUXCS ).

[InaHupyeMble TMYHOCTHBIE PE3YJIbTATHI B XO/I€ PEAIU3ALUU TPOTPAMMBI
ITUCHUTUINHEI PU3nKa
JUISL CIIEHMAIIBHOCTEN COLMATbHO-3KOHOMUYECKOT0, €CTECTBEHHOHAYYHOTO U
TYMaHUTApHOTO TIpoduieit




Kon

JIM4HOCTHBIE Pe3yJIbLTATHI JMIHOCTHBIX
pe3yJIbTaTOB
peau3anuu NporpaMMbl BOCIIUTAHUS o —
(Oeckpunmopbl) HPOrpaMMbl
BOCIIMTAHUA
Cobnroaronuii ¥ mporaraHaupyOIIHA MpaBuiia 3JI0pPOBOT0 B 0€30MMacHOT0 00pa3a KM3HU,
CIOPTa; MPEeIyHpPexKTAIMUNA TUO0 MPEOI0ICBAIONINN 3aBUCIMOCTH OT aJIKOTroJisi, Tabaka, JIP 9
MICUXOAKTHUBHBIX BEIICCTB, a3apTHBIX UTrp W T.A. COXpaHSIOMUNA ICHXOJOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX HJIM CTPEMUTEIHLHO MEHSIOIIMXCSI CUTYaIUSIX
3a00TAIIUKACS O 3aIUTE OKPYKAKOIIEH Cpe/ibl, COOCTBEHHOH M 4y»O0i 0€301MacHOCTH, B TOM JIP 10

qriciie TuppoBoit

CrnenuansHoctu 54.02.01 J{uzaiin (1o oTpacisam)

JInuHOCTHBIE pe3yJIbTaThI

peain3allum NporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPACJI€BBIMU TPQGOBaHHHMI/I

K J1€JIOBBIM Ka4Ye€CTBaM JINYHOCTH

BriOuparomuii onTuManbHbIe CIOCOOBI penIeHns TPOPECCHOHATBHBIX 33]]a4 HA OCHOBE
YBaKEHHMsI K 3aKa34MKY, IOHUMAaHUs ero noTpeOHocTei

JIP 13

CrneuunansHocth 35.02.12 CanoBo-napkoBo€ U JTaHIIIAQTHOE CTPOUTEIBCTBO

JIMYHOCTHBIE pe3yJdbTaThbl

peajin3aniuu NporpaMmMsbl BOCIIUTAHUSA, OIIPEACICHHBIC OTPAC/IEBBIMHA TpGﬁOBaHI/IﬂMI/I

K J€JOBbIM Ka4YeCTBaM JINYHOCTH

[IposBrnstonuii CO3HATENTLHOE OTHOIICHUE K HEITPEPHIBHOMY 00PAa30BaHUIO KaK yCIOBUIO
yCIEeNHoM npodeccuoHanbHOM U 00IIECTBEHHON AESITeTbHOCTH

JIP 14

[TpuHMMAarOIIMI OCHOBBI YKOJOTHYECKON KYJIBTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIJIEHUS], IPUMEHSIOIIUNA OIBIT YKOJIOTHYECKU
OPUEHTUPOBAHHOMN PEQPIICKCUBHO-OIICHOUYHOMN U MPAKTUYECKOM JESITEIIBHOCTH B )KU3HEHHBIX
CUTYaIUsIX 1 MPodheCcCHOHATHHOU IeATeTbHOCTH

JIP 16
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