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1.IIOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o01eoOpa3oBartenbHol yueOHOM nucuumiauHel YIIB.10. ¥V
«EcrecTBO3HaHME» MpeAHa3HAYEHA JJIsl U3YUYEHMsI €CTECTBO3HAHUS B MPO(eCcCHOHAIbHOM
yunnuine AIACY, npu peanuzarnuu 00pa3oBaTelbHONW MPOTPaMMBI CPEAHEr0 OOIIEro
oOpa3oBaHus B Mpeaenax OCBOEHUS OCHOBHOW MpOQecCHOHAIbHONW 00pa3oBaTeIbHON
nporpammbl  CIIO (OIIOIT CIIO) mo mnpodeccun 08.01.19 DnekTpoMOHTaXKHHUK IO
CUJIOBBIM CETSIM U AJIEKTPOOOOPYJOBaHUIO Ha 0a3e OCHOBHOIO O0IIero o0pa3oBaHus.

Pabouas nporpamma pazpadorana Ha ocHoBe TpeboBanuiit ®I'OC cpegnero ob1ero
o0Opa3oBaHusA, MPEABSIBISIEMBIX K CTPYKTYpE, COACPXKAHUIO MU pe3yibTaTaM OCBOEHUS
yueOHor aucuurmauabl  YIIB.10. YV «EcrecTBo3HaHME», B  COOTBETCTBUH C
PekoMeHmanussMu 1O OpraHu3aly TMOJyYeHHs CpeIHero oOmero ooOpa3oBaHHs B
npenenax OCBOGHHUS 00pa3oBaTENbHBIX MPOrPaMM CPEAHEro Mpo(ecCHOHATBLHOrO
oOpazoBanus Ha 0a3e OCHOBHOrO o00Imero oOpa3oBaHWs C Y4YeTOM TpeOOBaHUMA
denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB M MOJy4aeMou
npodeccun cpenHero npodeccuoHanbHOro oOpa3zoBaHusi (mucbMo JlemaprameHTa
roCy/IapCTBEHHOM MOJIUTUKH B chepe moAroToBku padounx kajapos u JI1O MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue mporpammbl yueOnor aucrumuabl YIIB.10 YV «EctecTtBo3Hanue»
HAIPABJICHO HA JOCTUKEHUE CIEAYIONIUX IIEJICH:

- OCBOCHHUE 3HAHUW O COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHE MHUpa U METOAaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoliee BaXHBIMH HIACSIMU M JTOCTHXKCHUSIMHU
€CTECTBO3HAHUSA, OKA3aBIIMMH OIPEICTAIONICe BIMSHUE Ha pa3BUTHE TEXHUKH H
TEXHOJIOTHU;

- OBJIQ/ICHUE YMEHUSIMHU MIPUMEHSITh MOJYYEHHbIE 3HAHUS JJI1 OOBSICHEHUSI SBICHUMN
OKpY)KaloUIero  MHUpa,  BOCHPUITUS  MH(POpMALMK  E€CTECTBEHHOHAYYHOIO0  H
poecCHOHaTBbHO 3HAYMMOTO COJICPIKAHMUS;

- Ppa3BUTHE WHTEIUICKTyaIbHBIX, TBOPYECKUX CHOCOOHOCTEH M KPUTHUUYECKOTO
MBIIIUICHASI B XOJI€ TMPOBEACHUS IMPOCTEHININX HCCIEAOBAHUM, aHalW3a SBJICHUU,

BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU HH(pOpMalNH;



- BOCIHUTAaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHHOW MNPUPOJBI U
WCIIONb30BaHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
MOBBILLIEHUS Ka4eCTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUI B MPO(PECCUOHATIBHOMN AESTENbHOCTU U
MOBCEAHEBHOM XKU3HU AJid oOecreueHus: 0€30NacCHOCTH )KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3J0POBbsl, OKPYKAIOIIEN CPEIBI.

B pabouyro nporpaMMmy BKIIIOUEHO COJiepKaHHUe, HaMpaBieHHOe Ha (OpMHUpOBaHUE
y oOydarommxcs KOMIIETEHLUH, HEOOXOAuMBbIX 1l kauecTBeHHoro ocBoeHus OITOII
CIIO Ha 06a3ze OCHOBHOro oOHIEro 00pa3oBaHUsA C MOJYYEHHUEM CpPEIHEro OOIIero

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa60‘lI/IX, ClyxKalux.

2.0BIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUATIINHBI

EcrecTtBO3HaHME — Hayka O SBJICHUSIX M 3aKoHax mnpupoabl. CoBpeMEHHOE
€CTECTBO3HAHME BKIIFOYAET MHOYKECTBO €CTECTBEHHOHAYYHBIX OTpacieid, U3 KOTOPBIX
HauOoJee BAXKHBIMU SIBISIIOTCS (U3MKaA, XUMUS U Ouosiorus. OHO OXBaThIBAET IIUPOKUHN
CHEKTpP BOMNPOCOB O Pa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB MPUPOBI, KOTOpPHIE MOKHO
paccMaTpuBaTh KaK €IMHOE LETIOE.

EctecTBeHHOHAayuYHBIE 3HAHUS, OCHOBAaHHBIE HAa HHUX TEXHOJOTHH, (POPMHUPYIOT
HOBBIM 00pa3 Xu3HH. BhICOKOOOpa30BaHHBIN YEIOBEK HE MOXKET JHCTAHIIMPOBATHCS OT
dbyHIaMEHTaIbHBIX 3HAHUM 00 OKPYKaIOIeM MHPE, HE PUCKYS OKa3aThCs OCCIIOMOIIHBIM
B MpodeCCUOHANBHON JIeITeNbHOCTH. JIF000€ MepCreKTHBHOE HAIIPABICHHUE ESITEIbHOCTH
YeJloBeKa MpSAMO WM KOCBEHHO CBSI3aHO C HOBOM MarepuaibHOM 0a30i M HOBBIMHU
TEXHOJIOTHSIMH, U 3HAHUE UX €CTECTBEHHOHAYYHOU CYIIHOCTH — 3aKOH YCIIeXa.

EcrecTtBO3HaHWMe — HeoTbemyIEMas COCTABIAIOLIAS  KYJIBTYPBI:  ONpEHeIsis
MHPOBO33pPEHHUE YEIIOBEKA, OHO MMPOHUKAET U B TYMaHUTAPHYIO cepy, U B OOIIECTBEHHYIO
YKU3Hb.

PanvioHanbHbl  €CTECTBEHHOHAYYHBIM METOJl, CGOPMUPOBABLIMKCA B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT €CTECTBEHHOHAyUYHYI0 KapTHHY MHpa, HEKOe OOpas3HOo
dunocodckoe 000011IeHNE HAYYHBIX 3HAHUI.

EcTecTBO3HAHUE KAk HayKa O ABJICHHUAX M 3aKOHAX IIPHUPOJbI BKIIIOYACT TAKIKC OJHY



U3 BOXKHEUIIUX OTpacie — (QU3HKY.

B ocHoBe yueOHOU nqucuurinabl «PU3UKa» JIEKUT YCTAHOBKA HA (POPMUPOBAHUE Y
oOydaeMbIX CUCTEMbl 0a30BBIX MOHATUNA (UMK U NPEACTABICHUA O COBPEMEHHOM
(u3znuecKkol KapTUHE MHpaA, a TaKXKe BbIPAOOTKA YMEHHI MPUMEHATh (GU3HUECKUE 3HAHUS
KaK B Ipo(ecCHOHAIbHOM 1eATebHOCTH, TAK U JJIs PEIICHMS )KU3HEHHBIX 3a/1a4.

MHorue mnoJIoKEeHUs, pa3BUBaeMble (U3UKOM, pacCMATPUBAIOTCS KaK OCHOBA
CO37aHUsl U MCIOJb30BaHUS HMH(POPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH
(MUKT) — onHoro u3 Hambojee 3HAUMMBIX TEXHOJOTMUECKUX JOCTHKEHUI COBpPEMEHHOU
UBUJIN3ALIHH.

®u3rka OaeT KoY K TMOHMMAaHUIO MHOTOYMCIEHHBIX SIBJIEHUW U MPOILIECCOB
OKpYXaromero Mupa (B €CTeCTBEHHO-HAy4YHBIX OOJACTSAX, COLMOJIOTHH, HKOHOMUKE,
A3bIKe, JUTepatype W Ap.). B ¢usuke ¢GopMupyroTcs MHOTHME BHIBI JEATEIBHOCTH,
KOTOpBIE UMEIOT MeTampeIMeTHbI xapaktep. K HUM B mepBylo ouepeib OTHOCSTCS:
MOJIEIMPOBaHNE OOBEKTOB M IPOLECCOB, NMPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS,
CUCTEMHO-UH(OPMAIIMOHHBIM aHanu3, (GopMyJIUMpPOBAaHHWE TUIIOTE3, aHAIU3 W CHUHTE3,
CpaBHEHHUE, 0000IeHNe, CUCTEMATU3allMsl, BbISIBIIEHUE NIPUYNHHO-CIIEACTBEHHBIX CBS3EH,
IIOWCK aHaJOroB, YyNpaBiIeHHE OO0bEKTaMM U mpoueccamu. VIMEHHO 3Ta JHUCLUIUIMHA
[O3BOJIIET IIO3HAKOMHUTBH CTYJEHTOB C HAyYHBIMHM METOJAMHU IIO3HAHUS, HAy4HUTh HX
OTINYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT HIKCIIEPUMEHTA.

®dusuka UMeeT oueHb OOJIBIIOE U BCEBO3PACTAIOLIEE YMCIO MEXKIUCIUILIMHAPHBIX
CBsA3€H, NpUYEM Ha YypOBHE KaK IOHATUWHOIO ammapara, TaKk W HHCTPYMEHTApHs.
CkazaHHOe TO3BOJIIET paccMaTpuBaTh (PU3MKY Kak METAJUCLUIUIMHY, KOTOpas
IIPENOCTABIAET MEXIUCIMILUIMHAPHBINA A3BIK ISl ONMCAHUS HAYYHON KapTUHBI MUpA.

dusmuka SBIAETCS CHCTEMOOOPA3yIOIMUM (HAaKTOpPOM [UIsl €CTECTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (M3MYECKHE 3aKOHBI JIEKaT B OCHOBE COJIEp)KaHUs
XUMUH, OMOJOTHH, reorpapuu, aCTPOHOMHM U CIEHUAIbHBIX TUCIHUIUIMH (TEeXHUYECKas
MEXaHUKa, 3JIEKTPOTEXHHKA, JJIEKTPOHMKA M Jp.). YueOHas aucumiuinHa «®Pusuka»
CO3/IaCT YHUBEPCAIbHYIO 0a3y s M3ydeHHUs oOIenpopecCHOHAIbHBIX U CIEeIHAIbHBIX
JTUCLUIUIMH, 3aKi1aabiBas (yHIAMEHT JJI IMOCIEeAYIOEro 00y4eHus CTyIEHTOB.

O6nanasi TOrMYECKOM CTPOMHOCTHIO M OMMPASICh HAa IKCIEPUMEHTAIbHBIE (DAKTHI,



yueOHast gucrumuinHa «®Pusnka» QOpMUPYET Y CTYACHTOB TOUIMHHO HAy4HOE
MUpoBO33peHue. Pu3nKa SBISETCS OCHOBOM yY€HHsS O MaTepUaIbHOM MHUPE W pelIaeT
pOoOJIEMBI 3TOTO MUpA.

N3yuenne ¢usuku B mnpodhecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alUsIX,
peanu3yomux 00pa3oBaTeIbHYIO MPOrpaMMy CpeiHero o01Iero oopa3oBaHus B Impeaesiax
ocoenus OIIOIl CIIO na 06a3e ocHOBHOro oOmero o0pa3oBaHus, HMMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT MNpoduis MNpoPecCHOHAIBHOIO0 00pa3oBaHusi. ITO
BBIPA)KACTCS B COJIEPKAaHUU OOYYCHHsI, KOJIMUYECTBE YacOB, BBIJCIIAEMBIX Ha H3y4YCHHE
OTIENBHBIX TEM TPOTPaMMBbI, TIIyOMHE WX OCBOCHHsS CTYACHTaMHU, 00BEME M XapakTepe
NPAKTHYCCKUX 3aHATHH, BUIAX

BHEAYAUTOPHOM CaAMOCTOSITEIbHON PabOThl 00yUYatOIIUXCsl.

IIpu ocBoenun mnpodeccuit CIIO Texnudeckoro mnpoduis npohecCHOHATbHOTO
oOpa3zoBanus (¢u3MKa wu3ydaercs OoJjiee yriyOJieHHO, Kak mnpoduibHas ydyeOHas
JTUCIUIUIMHA, YYUTHIBAOIIAS CTIEIM(PUKY OCBAaUBAEMBbIX MPOQECCUI MIIH CIIeUaTbHOCTEH.

B conepxanuu y4yeOHOW MUCUHUILIUHBI O (U3MKE MPH MOATOTOBKE 00YyYarONIUXCS
1o npodeccusiM TEXHUIECKOTro Mpoduiis nMpodhecCHOHATIBHOTO0 00pa3oBaHus MPOPUILHON
COCTaBIIAIONIEH SIBISIETCS pasen «IEeKTPOJUHAMUKAY, TaK KaK OOJILIIUHCTBO Mpodeccuit
U CIECIHMAIBHOCTEH, OTHOCSIIUXCS K 3TOMY MNPOQUII0, CBA3aHBI C DJIEKTPOTEXHUKOU U
BJICKTPOHUKOM.

Copepsxanue yueOHOM TUCHUIUIMHBI, peaiu3yeMoe IpH MOATOTOBKE 00yYaronnuxcs
o npodeccusiMm eCTeCTBEHHO-HAyYHOTO Mpoduias MpodecCHOHATBHOTO 00pa3oBaHus, HE
UMEET SBHO BBIPAKECHHOW MPOPUIBLHON COCTaBISAIONICH, TaKk Kak mpodeccurt W
CHEeLMAIBbHOCTH, OTHOCSIIMECS K 3ToMy npo¢uiato  oOydeHus, HE HMEIOT
NPEUMYIIECTBEHHOMN CBSI3M C TeM WM UHBIM paszzienoM ¢u3uku. OnHAaKO B 3aBUCUMOCTH
or mnomydaemorr mnpodeccmn CIIO B paMkax ecCTECTBEHHO-HAydyHOTO TMpoduis
npo¢decCHOHaTbHOTO O00pa30BaHMs TOBBIIIEHHOE BHHMMAaHHE MOXET OBbITh YJEJICHO
u3ydeHuto pazzaena «Monekymsipaas pusuka. TepMognHaMuKa», OTACIBHBIX TEM pa3jena
«DNeKTpoINHAMUKA» U OCOOCHHO TE€M JKOJIIOTUYECKOTO COJEP:KaHUs, MPUCYTCTBYIOIINX
MOYTH B KXJIOM pasJere.

TeOpCTI/I‘—ICCKI/IC CBCACHHUA IIO (I)I/I3I/IKG AOIIOJHAKOTCA  ACMOHCTpallMsAMHU U



1a00paTOpHBIMU pabOTaMH.

N3yuenne oOuieobpazoBaTenbHON yueOHOU auciuruinHbl «Dusnkay 3aBepiiaeTcs
noABe/IcHUEM UTOroB B dopme nuddepeHIpOBaHHOTO 3ayeTa WM dK3aMeHa B paMKax
MIPOMEXKYTOYHOM arrecTanuu cTyAaeHToB B mpouecce ocBoeHus OIIOII CIIO ¢

nosiyueHuemM cpeanero oomero oopazoanus (IITIKPC).

3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE
VYuebnas aucrummaa  YIIB.10.YV  «EctecTtBo3HaHue»  ABISETCA  y4EOHBIM
IpPEeAMETOM IO BbIOOPY U3 00s3aTeNbHOM mpeaMeTHOM obsiactu «EcTecTBeHHBIE HayKH
®I'OC cpennero obiero oopa3oBaHus.
YyeOnas TUACIUILINHA VIIB.10.Y «EcTecTBO3HAHUE U3y4aercs B
obmeoOpazoBarenbHoM mukiae ydeObHoro tmaHa 08.01.09 DnekTpoMOHTaKHHK IO

CHJIOBBIM CCTAM U 3JICKTpOO60py,I[OBaHI/IIO Ha 0a3e OCHOBHOTI'O O6IH€FO O6pa30BaHI/I}I.

4. PE3YJBTATHI OCBOEHUS YYEBHOM JUCITUIIJINHBI

OcBoenne coxaepkanust ydeOHod aucnurummabl YIIB.10.Y «EcTtecTBo3HaHue»
obecrieunBaeT JOCTHXKEHUE CTYJASHTAMHU CIICIYIONINUX PE3YIbTAaTOB:

JUYHOCHIHBIX:

— YCTOWYHMBBIM MHTEPEC K UCTOPUU U JOCTIKCHHUIM B 00JIACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUUCKUE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTh K TMPOJOJDKCHHIO 0Opa30BaHHWs, ITOBBIIICHUIO KBaNMH(UKAIIUA B
n30paHHONW TPOQPECCHOHATBLHON ACATEILHOCTH C HKCIOJBb30BAaHUEM 3HAHUHM B 00JIACTH
€CTECTBEHHBIX HAYK;

— OOBCKTHBHOE OCO3HAHHME 3HAYUMOCTH KOMIICTCHIIMH B 0OJIACTH €CTECTBECHHBIX
HayK JIUIsI 4eJIOBEKa M OOIIEeCTBA, YMEHHUE HCIOJb30BaTh TEXHOJIOTUUECKUE TOCTHKEHUS B
obmactTh (U3WKKA I TIOBBIIMICHUS COOCTBEHHOTO HMHTCIUICKTYIbHOTO pPa3BUTHS B
BBIOpaHHOU NpodeccuoHanbHON AESATETbHOCTH;

— YMEHHE TPOaHaJIU3UPOBATh TEXHOTEHHBIC TTOCEICTBHUS ISl OKPYKAIOIIEH Cpebl,

OBITOBOM U MTPOM3BOJCTBEHHOM JACATEIBHOCTH YEIOBEKA;



— TOTOBHOCTb CaMOCTOSITEJIbHO JT0OBIBaThH HOBBIC JJISI ce€0sl €CTECTBEHHOHAyUYHbIE
3HAHUS C UCTIOJIB30BAaHUEM JIJISL 3TOTO JIOCTYIMHBIX UCTOYHUKOB MH(OpMAIIUH;

— YMEHHE VIOPaBIATh CBOEHM MO3HABATEIBHON JESITEIbHOCTHIO, HNPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'0 MHTEJUIEKTYaJIbHOI'O PA3BUTHUS;

— YMEHHUE BBICTPAMBATH KOHCTPYKTHMBHBIE B3aMMOOTHOILICHUSI B KOMAaHJIE 10
pelIeHo o0UMX 3a7a4 B 00J1aCTU €CTECTBO3HAHMS;

MemanpeomemHuix:

—OBJIQJICHUE YMEHUSAMU W HaBbIKAMH PA3JIMYHBIX BHJOB IO3HABATEIbHOMU
NEATENBHOCTH JIJIs1 U3YUYEHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHHWS (HAOIIOJCHMS, HAYYHOTO
AKCTIEPUMEHTA) JIJISI U3YUYCHUS PA3JIMUYHBIX CTOPOH €CTECTBEHHOHAYYHOUW KapTHUHBI MHUPA, C
KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh CTAJIIKUBATHCS B MPOGECCHOHAIBHOM cdepe;

— yMEHHUE OMPEeAeNATh LI U 3a7a4u JeSITeIbHOCTH, BBIOUPATh CPEICTBA JJII UX
JNOCTH>KEHUS Ha MPAKTHKE;

—  YMEHHME  HCHOJIb30BaThb  PA3JIUYHbIE  WCTOYHUKH  JJISI  IOJYYEHHUS
€CTECTBEHHOHAYYHON WH(GOpMAIMM U OIIEHUBATh €€ JIOCTOBEPHOCTH IS JOCTHXKECHHUS
NOCTaBJIECHHBIX 1IEJI€H U 3a/1a4;

npeoMemHulXx:

—  c(opMHUpPOBAHHOCTH  TPEACTABICHHH O LEJIOCTHOM  COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHE MHpa, MPHUPOJEC KaK €IUHOM LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3H YEJIOBEKA, MPUPOIBI U OOIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MacITadax
BcenenHoii;

— BIIAJICHUE 3HAHUSMU O HanOoJiee BaXKHBIX OTKPBITUSAX M JOCTIKEHUAX B 001aCTH
€CTECTBO3HAHUSI, IMOBJIMABIINX HA 3BOJIIOLMIO IPEACTABICHUN O NMPHUPOJEC, HA Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

— c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh €CTECTBCHHOHAYYHBIC 3HAHUSA IS
OOBSICHEHHS OKPYKAIOIINX SBICHUM, COXPAHCHHSI 37]0POBBS, 0OecTiedeHns] 0€30acHOCTH
KUZHEACATEIbHOCTH,  OEpEeXHOr0  OTHOUIEHHWS K  MHPUPOJie,  PALMOHAIBHOIO
MPUPOJIONOIB30BAHMS, & TAK)KE BBIMOJHEHUS POJIU IPAMOTHOIO MOTPEOUTENS;

— c(popMUPOBAHHOCTH MPEACTABICHUN O HAyYHOM METOJE IMO3HAHMS MPHUPOJBI U



CPEACTBAX U3YUYEHUSI METAMUPA, MAKPOMHPA U MUKPOMUPA; BIAJEHUE IPUEMAMU
€CTECTBEHHOHAYYHbIX  HAOJIOJE€HUM, ONBITOB, HCCIEJOBAaHUN W  OLEHKHU
JNOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB;

— BJIAJICHHE TMOHATUMHBIM amNmapaToM €CTECTBEHHBIX HAayK, M[O3BOJISIOMINM
MIO3HABaTh MHp, Y4YacTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
MCIIOJIb30BaTh PAa3IMYHbIE UCTOUHUKHU UH(GOPMALIMH AJIs IOATOTOBKUA COOCTBEHHBIX padoT,
KPUTHYECKU OTHOCUTHCA K coobmenusm CMU, conepkaiiuM HaydHy0 HH(QOpMAIKIO

—C(OpPMUPOBAHHOCTh YMEHUI TOHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOIO
3HAHMS JJI1 KaXJIOro YeJoBeKa HE3aBUCHUMO OT €ro NnpogecCHOHAIbHON AESTENbHOCTH,
paznuuath (akThl M OIICHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJABI, BUIETh HUX CBSI3b C

KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEAECIECHHON CUCTEMOM IEHHOCTEM.

5.COJAEPKAHUE YYEFHOM JUCIUILINHBI ®U3UKA

BBenenue

dusnka — ¢yHaaMeHTaIbHas HayKa O IPUPO/IL.

EcrecTBeHHO-HAy4YHBIE METOJl TO3HAHUSA, €ro0 BO3MOXXHOCTM U T'PaHUILIbI
NPUMEHUMOCTH. ODKCHEPUMEHT W TEOpuUs B IPOIECCE TMO3HAHUS  MPUPOJIBIL.
MopenupoBanue (PpuU3NUECKUX SBJICHUH M TporeccoB. Poiib 3KcriepuMeHTa U TEOPHH B
npouecce No3HaHWS npupoAsl. Duszndeckas BeIU4YUHA. [lOorpemiHOCTH H3MEpPEHUU
¢usnuecknx BenuunH. Dusmyeckne 3akoHBL. [paHUIBI TPUMEHUMOCTH (PU3NUECKHUX
3akoHOB. [loHsiTe 0 (usmyeckoil kapTHE MHpa. 3HaUYeHHE (DU3UKU TIPU OCBOCHUU

npodeccuit CIIO.

1. MexaHnuka

Kunematuka. Mexanudyeckoe paBwkeHue. llepememienue. Ilyts. CKOpOCTS.
PaBHOMepHOE MPSIMOJIMHENHOE JIBUYKECHUE. Yckopenue. PaBHOmIEpemMeHHOE
npsiMoiuHelHoe aBuxeHue. CBoOojgHoe majeHue. [IBukeHue Ttesia, OpOIIEHHOIO MOJ

YIJIOM K TOPU30HTY. PaBHOMEpPHOE NBHKEHUE MO OKPYKHOCTH.



3akonbl mMexanuku Hprotona. Ilepseiit 3akoH HproTona. Cuma. Macca. Mmnyibc.
Bropoit 3akoH HproroHa. OCHOBHOM 3aKOH KIIACCHMYECKOM IMHAMUKH. TpeTnil 3aKOH
Hprotona. 3akoH BceMupHOro tarorenus. I'paButannonHoe nojne. Cuia Tsxectu. Bec.
Cnoco06s1 u3mMepenust Macchl Tea. CHIIbI B MEXaHUKE.

3aKOHbl COXpaHEHHMS] B MEXAHMKE. 3aKOH COXpPaHEHHUSI HMIYJibca. PeakThBHOE
newkenue. Pabora cunbl. Pabora mnoTeHIUadbHBIX CHUJI.  MOIIHOCTh. DHEPrus.
Kunernueckas sneprus. [loteHunanbsHas s3Heprusi. 3aKOH COXpaHEHUS

MEXaHH4eCKOU 3Hepruu. [I[puMeHeHne 3aKOHOB COXPaHEHUS.

JdemoHcTpanuun

3aBUCUMOCTh TPACKTOPUU OT BBIOOpA CHCTEMBI OTCYeTa. Buabsl MexaHUYECKOro
IIBHOKEHUS.

3aBUCUMOCTh YCKOPEHHSI Tejla OT €ro MacChl W CHUJIbI, JCWCTBYIOIIEH Ha TENoO.
CrnoxxeHue cuil.

PaBeHCTBO ©W  TPOTHUBOIOJIOKHOCTH  HAmNpaBICHUS  CWJI  JCWUCTBUA U
POTUBOICHUCTBUS. 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AedopMalium.

Cwunbl Tpenusi. HeBecomocTh. PeakTMBHOE ABUKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

JlaGopartopHbie pabOTHI

UccnenoBanne ABMXKEHHS Tella MOJ JCUCTBHEM IOCTOSSHHOM CHilbl. M3yuyeHue
3aKOHA COXPAaHEHHUS UMITyJIbCa.

CoxpaHeHue MEXaHUYECKOW JPHEPruu MNpH JBHKCHUHU TeJla TOJ JIEMCTBUEM CHII
TSHKECTH U YIIPYTOCTH.

N3ydeHne 0coOEHHOCTEN CUITbI TPEHUS (CKOJIBKEHUA ).

2. OcHOBBI MOJIEKYJISIPHON (PU3UKH U TEPMOJIMHAMUKH

OCHOBBI  MOJIEKYJIIpHO-KMHETHYECKOW Teopuu. MWneanbublii r1a3. (OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM Teopun. PasMepsl u Macca MOJIEKYJ U aTOMOB.
bpoynosckoe  aBuxenue. uddy3us. Cunabl U SHEprusi  MEXKMOJCKYJISIPHOTO
B3auMojieicTBUs. CTpoeHre ra3000pa3HbIX, KUAKUX U TBEPAbIX Tell. CKOPOCTH IBUKEHUS

MOJIEKYJT W ux wu3Mmepenue. Hpeanvnbiii ra3. [laBineHwe raza. OCHOBHOE ypaBHEHHE
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MOJIEKYJISIPHO-KUHETUYECKONM TeOpuH ra3oB. Temmeparypa u ee uzMepeHue. ['a3oBbie
3aKOHBI. AOCOJIIOTHBIN HYJIb TeMIepaTypbl. TepMoauHaAMUYECKas IIKajla TeMIepaTyphl.
VYpaBHEHHE COCTOSIHUS UICATBHOrO raza. MosipHas razoBasi HOCTOSIHHASL.

OcHoBbl TepMoAMHAMUKU. (OCHOBHBIE TIOHSATUA W ONpeacsieHus. BHyTpeHHss
SHEPrusi cUcTeMbl. BHyTpeHHss1 3HEprUsl uaeanbHoro raza. Pabora u temnora kak Gopmbl
nepegayd dHEprum. TemnmoeMKOCTb. Y IEIbHAS TEIUIOEMKOCTh. YPaBHEHHE TEIIOBOTO
Oamanca. [lepBoe Hauamo tepmMoauHaMuKU. AnuabaTtHeiii mpouecc. [lpuHiun necTus
terioBo MamuHbl. KIIJ[ TemnoBoro nasurarens. Bropoe Hadalo TEpMOAWHAMUKHU.
TepMoauHamuueckas MKaiaa TeMnepaTyp. X0JI0AWIbHbIE MallMHbL. TenaoBbIe JBUTATENH.
OxpaHa npupoaBbI.

CgoiictBa nmapoB. Mcnapenue u koHjeHcanus. HachlllieHHBINH nap U €ro CBOMCTBA.
AOcoToTHAsE M1 OTHOCHUTEIIbHAS BIIAXKHOCTh BO3/lyxa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEeMIEpaTypbl KUTIEHUA OT J1aBjieHus. [leperpeTsiil map U ero UCoJib30BaHUE B TEXHUKE.

CrolicTBa XKMAKOCTEW. XapakTepUCTHUKA SKUJIKOTO  COCTOSIHMS  BEIIECTBA.
IToBEpXHOCTHBIN CIIOM JKUAKOCTH. DHEPTUsl MOBEPXHOCTHOTO CJIOA. SIBJICHUS HA TpaHUIE
KHUJIKOCTH C TBEPABIM TeIoM. KanusuisipHbie SBICHHUS.

CgolicTBa TBEpABIX TeI. XapaKTEpUCTHUKA TBEPAOTO COCTOSIHUS BEIIECTBA. Y IPYTUe
CBOMCTBa TBEPABIX Tell. 3akoH ['yka. MexaHuyeckue CBOMCTBAa TBEpIbIX Tell. TerinoBoe
pacIIMpeHue TBEPABIX TEI U )KUAKOCTEH. [lTaBneHne u Kpuctauin3anus.

JlemoHcTpanuu

JIBmxeHne OpoyHOBCKHX yacTuil. Juddy3us.

N3meHeHne naBiieHHs Ta3a ¢ U3MEHEHHEM TEMIIEpaTyphl IIPH MOCTOSTHHOM OOBEeMe.
N3oTepmudeckuii 1 n300apHBIN MPOIECCHI.

N3meHeHne BHYTpEHHEN SHEPTUU TN MPU COBEPIICHUH pabOoThl. Moenu TeITOBbIX
JIBUTATCIICH.

Kunenue BoJbI Mpy MOHWKEHHOM JIaBICHUU. [IcuXpoMeTp u rurpomerp.

SBneHUS TOBEPXHOCTHOTO HATSOHKCHUS W cMmaduBaHus. Kpucrtamibl, amopdHbIe
BEIIECTBA, )KUJKOKPUCTAIIIMYECKHUE Tea.

JlaboparopHsbie pabOThI

I/I3MepeHI/Ie BJIA)KHOCTH BO3ayXa.
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N3MmepeHrne NOBEPXHOCTHOIO HATSKEHUA KUAKOCTH. M3ydenue nedopmanuu
PaCTSKECHMUS.

HSy‘I@HI/Ie TCIIJIOBOT'O PACIINPCHUA TBEPAbIX TCII.

3. DJIeKTPOAUHAMUKA

DIIEKTpUUECKOE ToJIe. DIEKTPUUYECKUE 3apsibl. 3aKOH COXpaHEHMs 3apsijia. 3aKOH
Kynona. Onekrpuueckoe mnosne. HampsixkeHHOCTh 3nekTpuueckoro mnossd. [IpuHuun
cyneprno3uiiuu nojed. Pabora cun anektpocrarudeckoro mojs. [lotennuan. PasHocTh
MOTEHIMATOB. JKBUMNOTECHUHAIbHBIE TOBEPXHOCTU. CBSI3b MEXKAY HAMNPSIKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIMAIIOB JJICKTPUUECKOTO MOJs. JMAJIEKTPUKU B JIEKTPUYECKOM IOJIE.
[Tonsipuzaumst AudANAEKTpUKOB. IIpoBogHMKM B 3iekTpuueckoM moje. KonaeHcaTtopsl.
CoenuHeHne KOHICHCATOPOB B OaTapero. DHEPrus 3apsyKEHHOTO KOHAeHcaTopa. DHEeprus
AIEKTPUUYECKOTO TOJIS.

3aKOHBl TOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOIUMBbIE [l BO3HUKHOBEHHS U
NOJAJIEPKAHUS DIIEKTpUUYECKOoro Toka. Cuia TOKa M IUIOTHOCTH TokKa. 3akoH Owma s
yuactka menu 6e3 DJIC. 3aBUCHUMOCTD 3JIEKTPUUYECKOTO CONMPOTHBICHUS OT Marepuala,
JUIMHBl W TUIOHIAJY MOIMEPEYHOIO CEYEHUs MPOBOJHHMKA. 3aBUCUMOCTH AJIEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKOB OT TEMIIEPaTypbl. DJIEKTPOJBIXKYIAA CHJIa HWCTOYHUKA
Toka. 3akoH Owma qna mnonHod 1enu. CoenuHeHue MPoBOAHUKOB. CoenuHeHue
HMCTOYHUKOB JJIEKTpUUECKOW 3Hepruum B Oartapero. 3akoH [[xoymsi—IJlenna. Pabora u
MOIIHOCTb 3JIEKTPUUYECKOIr0 TOKA. TermioBoe qelCTBUE TOKA.

DNEKTpUUECKU TOK B PA3JIUYHBIX Cpelax. DJIEKTPUUYECKHl TOK B MeTajliax.
OnekTpoHHbIN ra3. Pabora BbIxoma. DNEKTPUUYECKHUI TOK B AJIEKTPOJHUTAX. DIEKTPOJIU3.
3akonbl Papazes. [IpumeHeHre 3JIEKTPOIN3a B TEXHUKE. DJIEKTPUUECKUM TOK B razax u
BakyyMme. Monuzanus raza. Bugsl razoBeix paspsnoB. Ilonstue o mmazme. CBolcTBa U
MPUMEHEHUE AJIEKTPOHHBIX MYYKOB. OJEKTPUYECKUM TOK B  MOJYIPOBOJHHUKAX.
CoOcTBeHHast MPOBOAUMOCTH MOIYPOBOIHUKOB. [101ynpoBOJHUKOBEIE TPUOOPHI.

MarauTtHoe mnosne. BekTop MHAYKIMM MAarHuTHOrO mojs. J(eicTBHE MarHUTHOIO
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IIOJIs1 HA MPSMOJIMHEWHBIA MPOBOJHUK C TOKOM. 3aKOH Ammepa. B3auMonencTBue TOKOB.
MarauTHslii OTOK. PaboTa o nepeMeneHnto NpoBOIHUKA C TOKOM B MarHUTHOM IIOJIE.
JlelicTBME MarHUTHOrO moJiss Ha aBwxkymumics 3apsan. Cuna JlopeHma. OmnpeneneHue
YIEJIBHOTO 3apsa. Y CKOPUTEIN 3aPSKEHHBIX YaCTHL.

DJIEKTpOMAarHuTHasE  MHAYKIUA. ODJEKTPOMAarHuTHas  MHAyKIusA. Buxpesoe
anekTpuyeckoe noje. CaMoOMHAYKIMSA. DHEPTHUSI MATHUTHOTO TTOJIS.

JleMoHCTpanuu

B3aumonencrBue 3apsokeHHBIX  Tell.  [IpOBOOHHKM B JJIEKTPUYECKOM  IIOJIE.
JIMDNEKTPUKH B AIEKTPUUYECKOM noJie. KoHaeHcaTopsl.

TennoBoe neicTBUE IAEKTPUYECKOTO TOKA.

CobOcTBeHHass M TpUMEcCHass MPOBOAUMOCTb MOTYyNpoBOAHUKOB. Ilomympo-
BOJTHUKOBBIW IO/,

Tpanzuctop. OnbeIT Opcrena.

B3anmopelictBue NpOBOAHUKOB C TOKaMU. OTKIOHEHHE BJIEKTPOHHOTO Iy4yKa
MAarHUTHBIM TOJIEM. DJIEKTPOJBUTATENb.

DOneKkTpou3MepUTENbHbIE TPUOOPHL.  DJIEKTpOMAarHuTHas MHAYKUUA.  ONBITHI
®dapanes.

3aBucumocth IJIC CaMOMHIYKIIMHU OT CKOPOCTHM W3MEHEHHUsI CWIbl TOKa U
WHYKTUBHOCTH ITPOBOIHHUKA.

Pabota snexrporeneparopa. Tpanchopmarop.

JIaGopatopHbie pabOTHI

N3yuenne 3akoHa Oma [Jis ydacTKa LENH, MOCIEI0BAaTEIbHOIO0 U MapajielbHOro
COCIMHEHUS IIPOBOAHUKOB.

N3yuenne 3akona OMa J71s1 TOJTHOM 1eTu.

N3ydeHne siBIeHNs 31EKTPOMAarHuTHOW UHIYKIIUU.

Onpenenenue JIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOUYHMKA HATIPSIKCHUS.

4, Kosie0anust v BOJHBI
Mexannyeckue  kojebanms.  KomeOarenpbHoe — IBMXKEHHE.  ['apMOHHYECKHE

koneOanusg. CBoOOmHBIE MexaHHMYecKhe KoyeOaHusa. JIMHEWHBIE MEXaHHUYECKHUE
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KojeOarenpHble cucTeMbl. llpeBpamieHue HHEpruM OpH  KoOJeOATENbHOM JIBH)KEHHH.
CBoOonHbIE 3aTyXaloU[Me MeXaHWYeckue KoseOaHusa. BbIHYXJAEHHbIE MEXaHHYECKHUE
KOJIeOaHHUsI.

VYrpyrue BosHbl. [lonepedHsle W NMPOAOJBHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI.
VYpaBHenue miockod Oerymieid BosnHbl. MHTepdepenuus BonH. [loHstne o audpaxuuun
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

DOneKkTpoMarHuTHele KojebaHus. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUSI.
[IpeBpaiienne »HepruM B KoJIeOATEIBHOM KOHTYpE. 3aTyxaloulue >3JeKTPOMAarHUTHbIE
kosneOanus. ['eHepaTop He3aTyXawIIMX 3JEKTPOMATHUTHBIX KojeOaHuil. BrIHyXaeHHbIE
anekTpuueckue konebdanus. [lepemennslii Tok. ['eHepaTop nepemeHHoro Toka. EMkoctHoe
Y MHIYKTUBHOE CONPOTUBIIEHUS MEPEMEHHOIO TOKA. 3aKOH OMa JJIsl JIEKTPUYECKOMN LIETH
nepeMeHHoro Toka. PaboTra ©W MOIIHOCTH TMEpEeMEHHOro Toka. [‘eHepartopsl TOKa.
Tpancdopmaropsl. Toku Bbicokoil yacToThl. [lonydenue, mepenada u pacmpeeseHue
AJIEKTPOIHEPT UH.

DNEeKTPOMAarHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE TOJe KaK OCOOBbIN BUJ MaTEepUU.
OnexkTpoMarHuTHble BOJHBL. BubOpatop [epma. OTKpbITHIM KOJeOATENbHBI KOHTYD.
N3o6perenne pamuo A.C. TlomoeiM. Ilonste o paguocsszu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJIH.

JlemoHcTpanuu

CBoOo/iHbIE U BBIHYXICHHBIE MeXaHWYeckue Konebanus. Pesonanc.

OO0pa3zoBaHue M paclpoOCTpaHEHHE YNPYrux BoJH. YacTtoTa KojeOaHWl W BhICOTA
ToHa 3ByKa. CBOOOJHBIC IIEKTPOMArHUTHBIE KoseOaHusd. OcruuiorpaMMa NepeMeHHOTO
ToKa. KoHzneHcaTop B ienu nepeMeHHoro Toka.

Karymka WHOIYKTMBHOCTM B LENM NEPEMEHHOrO TOoKa. Pe3oHanc B mocneno-
BATEJILHOM LENH IEPEMEHHOr0 TOKa. M3iaydyeHue W mpueM 3JIEKTPOMATHUTHBIX BOJIH.

Pamnocss3e.

JlaGopartopHbie paOOThI
N3yueHne 3aBUCUMOCTH TNiepuojaa KoJieOaHUM HUTAHOrO (WM TPY>KUHHOTO)

MasiTHUKA OT JUIMHBI HUTH (MJIM MacChl Tpy3a).
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I/IHIIYKTI/IBHBIG H EMKOCTHOC COITPOTHUBJICHHA B LICTIM IICPCMCHHOI'O TOKA

S5. Onrtuka

IIpupona cBeta. CKOpOCTh pacOpPOCTPAHEHHUS CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus csera. [lomHoe otpaxkenue. JIuH3pl. a3 kak onrTuyeckas cucreMma.
OnTuueckue npuOopsbI.

BonnoBbsie cBoiicTBa cBeTa. MHTepdepenuuss cBeta. KoOrepeHTHOCTh CBETOBBIX
nyuei. Wutepdepenunss B ToOHkMX TuieHKax. Ilomocel paBHOM TonuiuHbl. Kosbua
Hrrotona. Hcnonb3oBanue uHTepdepeHIMM B Hayke W TexHuke. Judpakuus cpera.
Hudpakuus Ha 1IeTd B MapauienbHbIX Jdy4ax. Judpakuuonnas pemrerka. [loHstue o
ronorpaduun. [lomspuzamust mnonepeunbix BoyH. [lonspuzauus cBera. JlBoitHoe
nydyenpenomienue. Ilonspounsl. [ducnepcus cBeta. Buabsl cnexktpoB. CHoekTpsl
ucnyckanusi. CrnekTpsl MOTJoNIeHUs. YIbTpaduoiaeToBoe U MH(PAKPACHOE HU3IYUYECHUS.
Pentrenosckue nyun. X nmpupoaa u cBOKMCTBA.

JlemoHcTpanuu

3aKOHBI OTpa)K€HUsS M MpesioMJeHus cBeTa. [lolHOe BHYTpEHHEE OTpa)KEHHUE.
OnTuueckue mpulopshI.

Nurtepdepenmnus cBeta. Judpakums cera. [lonspuzamus cBera. I[lomydenue
CIIEKTpa C MOMOUIBIO IIPU3MBI.

[Tony4yeHue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON pereTKr. CIeKTPOCKOIIL.

JIaGopatopHbie pabOTHI
N3yuenue n3o0pakeHus MPEMETOB B TOHKOM JuH3e. V3ydeHue nurephepeHum u
nudpakiuy CBeTa.

Onpez[eneHHe JOJIMHBI BOJIHBI CIICKTPAJIbHBIX JIMHUM.

6. OCHOBBI CHIEHUAJBHON TEOPHUH OTHOCUTEIHLHOCTH
NHBapnaHTHOCTH MOAYJISI CKOPOCTH CBeTa B Bakyyme. Iloctynarel DHHINTENHA.
[IpocTpaHCTBO M BpeMs CliCIMAIbHON TEOPUHU OTHOCUTEIBHOCTH. CBSI3b MACChl U SHEPTUU

CBOOOIHOW YaCTHUILIbl. DHEPTUSI TTOKOSI.
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7. DJIeMEHTbl KBAHTOBOM (PU3UKH

KBanToBass onrtuka. TemnoBoe uznydeHue. PacnpeneneHne dHEprum B CIIEKTPE
abcomoTHO uépHoro Tena. KsantoBas rumnote3a I[lmanka. ®doronbl. BhemHwmii
dorosnexrpuueckuii 3pdexr. Buyrpennuit porordpdexr. Tumbsl (PHOTOIIEMEHTOB.
JlaBnenue cera. [IoHATHE O KOPIIYCKYJIAPHO-BOJHOBOW IPUPOIE CBETA.

®usnka aroma. Pa3zBurue B3MISJ0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Boaopoja. AnepHas mozaenb aroma. Onbitel J. Pesepdopaa. Moaenb
atoma Bojaopoaa no H.bopy. I'mnote3za ae bpoiinsg. CooTHOlLIEHUE HEONPEneaEéHHOCTEN
I'eitzen6epra. KBaHTOBBIE T€HEPATOPHI.

JleMoHCTpanuu

dotordexr.

JlunelyaTele CHEKTPHI pa3IWYHBIX BemiecTB. M3nmyueHue mnaszepa (KBaHTOBOTO

reHeparopa). CueTUrK MOHU3UPYIOMINX U3TyUSHHH.

8. IBosouns BeesieHHoi

Crpoenue u pazButue Beenennoil. Hama 3Be3nHast cucrema — ['anakrtuka. Jpyrue
ranaktukd. TéMHas marepus U TéMHas >Heprus. beckoneunocts Beenennoiut. [lonsitue o
kocmosioruu. Pacmmpsitomasicss Beenennas. Mogens ropsiueit Beenennoit. CtpoeHue u
MPOUCXOKIEHUE | aaKTUK.

Oodronus 38e31. ['unoresa npoucxoxaeHus ConHeuyHO# cucteMbl. TepMosiepHbIi
cunre3. [Ipobiema tepmosimepHoi sHepreTukd. JHeprusa CojHIa W 3BE3]. DBOIIOIUS
3Be31. [Ipoucxoxaenue CoaHEUHONU CUCTEMBI.

JleMoHCTpauuu

Conneunas cuctema (MOJIEIb).

®otorpaduu MmIaHeT, clieJlaHHble ¢ KocMUYecKux 30H10B. KapTa JIyHbl u ruiaHer.

Ctpoenue u 3BOJIIOIMS BeeneHHo.

IIpumepHbie TeMbl pedepaToB (T10KIA10B), HHAMBUIYAJIbHBIX IPOEKTOB

. Anekcanap I'puropseBud CToeToB — pycCKuil (PU3UK.
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YCJIOBCKA.

TCXHHKH.

Anexcanap Crenanoud IlonoB — pycckuii yueHbld, ©300peTaTenb paauo.
AnpTepHaTHBHAs JHEPreTUKA.

AKYyCTHYECKHE CBOMCTBA MOJIYIPOBOIHUKOB.

AHnnpe Mapu AMniep — OCHOBOIIOJIOKHUK JIEKTPOINHAMHUKH.
ACHHXPOHHBII ABUTATENb.

AcTtepounnpl.

ACTpOHOMUS HALLIUX JHEW.

Atomuas ¢usuka. M3oronsl. [IpumeHenne painoakTUBHBIX U30TOTIOB.
beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

bunossspHble TPAaH3UCTOPHI.

bopuc CemenoBuu Axob6u — ¢usuk u uzoOperaress.

Benuyaiinivie oTKpbITHS GUBHKH.

Buapl snekTpuueckux paspslioB. JEKTPUUECKHE pa3psiabl Ha CIyx0e

Brnusinue nedexToB Ha pU3NUYECKHE CBOMCTBA KPUCTAIIIOB.
Bcenennas u TeMHast MmaTepusi.

lNanuneo [Manuiieit — ocHOBATENb TOUHOT'O €CTECTBO3HAHUSI.
INomorpadus u ee npuMmeHeHUE.

JIBuKeHue Tesa epeMEeHHON MacChl.

Judpakius B HaIIeH KU3HU.

Kunkue KkprucTaibl.

3axonbl Kupxroda nj1s1 21eKTpudeckon 1emnmu.

3aKOHBI COXpaHEHHUS B MEXaHUKE.

3HaueHue OTKphITH [ anumes.

Urops BacunbeBnu KypuatoB — (u3uk, opraHmzaTtop aTOMHOW HAyKd W

Ncaak HproToH — co3marenb KIIacCHIecKOr (PU3HKH.

Hcnonp3oBanue QJICKTPOSHCPIHUH B TPAHCIIOPTCE.

Knaccudukanus v XxapakTepUCTUKUA SJIEMEHTAPHBIX YaCTHII.
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. KoHcTpyKIIMOHHAs MPOYHOCTH MaTEPHANA U €€ CBA3b CO CTPYKTYpOH.

. KoncTpykuus u Buabl 1a3epos.

. Kpuosnekrponuka (MUKPOIIEKTPOHUKA U XOJIO).

. JlazepHble TEXHOJIOTUM U UX UCIIOJIb30BAHUE.

. Jleonapno na Bunuu — ydeHbll U U300peTaTelb.

. MarnutHbie u3MepeHusi (MPUHLHUIBI MOCTPOEHUS MPUOOPOB, CIOCOOBI

U3MEPEHUS MArHUTHOT'O MOTOKA, MAarHUTHOM MHAYKIIWN).
. Maiixn ®apaneit — co3naresib yueHus: 00 3JIeKTPOMAarHUTHOM TIOJIE.

. Makc I L1aHk.

. MeToa MEeUEHBIX aTOMOB.

. Metobl HAOIIOACHUS U PETUCTPAIIUN PATUOAKTUBHBIX U3TYUYSHUN W YaCTHII.
. MeTtozp! onpeieNieHns TNIOTHOCTH.

. Muxaun BacunbeBrud JIOMOHOCOB — yYEHBIN SHIMKIIOTIEAUCT.

. Mogenu atoma. OneiT Pezepdopa.

. MoiekyIapHO-KUHETUYECKAs] TEOPHUSI UJI€ATTbHBIX Ia30B.

. MouiHuA — ra30BbId pa3psl B IPUPOIHBIX YCIOBUSIX.

. HaHorexHomorus — MeXIUCHHUIUIMHApPHAS 007acTh (QyHIaMEHTAIBHOU U

IIPUKIIATHON HAYKH U TEXHHUKHU.

. Huxona Tecna: )ku3Hb 1 HEOOBIYAMHBIC OTKPBITHS.

. Hukomann Konepauk — co3aaTteiib reTMOIeHTPUIECKON CUCTEMBI MUPA.
. Hunbe bop — onuH U3 co3nareneii COBpEeMEHHOM (PU3HKHU.

. Hyxkneocunres Bo Beenennoi.

. OObsicHenue GOTOCHHTE3a C TOUKHU 3pEHUS (PUUKH.

. Onrtryeckue sBICHHS B IPUPO/IE.

. OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOI CBEPXITPOBOJAUMOCTH.
. [IepemMeHHBIN JIEKTPUUECKUAN TOK U €70 IPUMEHCHHUE.

. [Ima3Ma — yeTBepTOE COCTOSIHHE BEIIECTBA.

. [TInaneTe COMTHEYHOU CUCTEMBI.

. [TonynmpoBOAHHUKOBBIE TATYMKH TEMIIEPATYPHL.

. [IprMeHeHne KUIKUX KPUCTAIUIOB B POMBIIILIEHHOCTH.
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IIpuMeHeHue IepHbIX PEaKTOPOB.

[Ipupona dpeppomarneTusma.

[IpoGnembl 3KOJI0TKH, CBA3aHHBIE C UCTIOIb30BAHUEM TEILJIOBBIX MAIIIHH.
[Ipou3BoCcTBO, Epeiada U UCIIOIb30BaHUE DIIEKTPOIHEPTIUH.
[Ipoucxoxaenne COIHEUHONU CUCTEMBI.

[Ibe3031exkTprueckuii 3pHEeKT ero npuMeHeHHe.

PasButHe cpencts CBA3M U paauo.

PeakTBHBIE IBUTaTEIN U OCHOBBI pa0OTHI TEIIOBOM MAIIUHBI.
PenukroBoe uznydenue.

Pentrenosckue nyun. Mctopus otkpsitus. llpumenenue.
Poxnenue n 3BOIIOLMS 3BE3I.

Ponp K.O. [In0nKOBCKOTO B pa3BUTUH KOCMOHABTUKH.

CBeT — 3eKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuuy KoponeB — KOHCTPYKTOp M OpraHU3aTOp MPOU3BOACTBA

paKeTHO-KOCMI/I‘IGCKOﬁ TCXHHKH.

Cuiibl TpeHwUsI.

CoBpeMeHHas CIIyTHUKOBAs CBS3b.

CoBpemenHas (pusndeckas KapTHHA MUPA.
CoBpeMeHHBIE CPEICTBA CBSI3HU.

ConHlle — UCTOYHUK KU3HU Ha 3eMJI€.
TpaunchopmaTopsr.

VYapTpa3Byk (1ojiyuyeHue, CBOMCTBA, IPUMEHEHHUE).
YrpaBnsieMblii TEPMOSIACPHBIA CUHTES.
VYckoputenu 3apsiKEHHbBIX YaCTHII.

®dusuKa 1 My3bIKa.

dusndeckrue CBOMCTBa aTMOC(HEPHI.
DOTOIIIEMEHTHI.

®dotordpdekr. [Ipumenenue siBinenust porosddekra.

Xanc Kpuctuan Opcrer — OCHOBOMOJIOKHUK 3JIEKTPOMArHeTU3ma.
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. YepHbie ABIPHIL.

. [IIxana 3JIEeKTPOMarHUTHBIX BOJIH.

. DKojornyeckue npoOaeMbl U BO3MOKHbBIE TyTH UX PELICHHUS.

. DIEKTPOHHAsI IPOBOJIUMOCTh METAINIOB. CBEPXIPOBOIUMOCTb.
. Omunuit XpuctruanoBud JleH — pycckuil pusuk

6. TEMATUYECKOE IIJTAHUPOBAHUE
[Ipu peanuzauuu coaepkanus oOUIe00pa30BaTENbHOW YUEOHOW JIUCUUILITUHBI

VIIB.10.Y «EcTtecTtBo3HaHue» yueOHast Harpy3ka o0y4aronuxcsi COCTaBIISIET:

Bua yuedHoii paGoTbl O0bem B yacax
O061beM 00pa3oBaTe/IbHON MPOrPaMMBbI 243

B TOM 4YHCJIe:

TEOPETHUECKOE 00yICHUE 193
MPAKTUIECKHUE 3aHATHS 50

y4eOHBIM TIJITAHOM

1a00paTOPHBIC 3aAHITHS
HE MPETYCMOTPEHBI

y4eOHBIM TIJITAHOM

KOHCYJIbTaIHs
HE IPETyCMOTPEHBI

y4eOHBIM TIJITAHOM

caMOCTOsITeIbHas paboTa
HE MPETYCMOTPEHBI

IIpomeskyTounas arrecrtauus B gopme nuddepeHunpoBaHHoro 3auera | 2 ceMecTp

7. TEMATUYECKHH IUVIAH YYEFHOU JUCITATLIMHBI
YIIB. 10. Y «kECTECTBO3HAHMUE)

But yueGHoii paGoThI Pacnpenesienue TPYA0EMKOCTH pasjiesia (B
yacax) mo BujaaM y4ueOHoi padoTbl
Bcero yacos Ha pa3aeJ
AyIUTOpHBIE 3aHATHUS. IIpakTuyeckue JlaGopaTopHbie
Jlekunn
Cogepxanue 00ydeHus 3aHATHSA 3aHATHSA
DOU3NKA
Bsenenne 2 i i
2
MEXAHUKA 30 22 8 -
Kunemarnka 6 4 2 -
JlnHamuka 6 4 2 -
3aKOHBI COXPAHEHUS B MEXAHHUKE 10 8 2 -
Cratuka 8 6 2 -
MoaekyasipHas pusuka. 48 38 10 )
TepmoanHamuka.
OCHOBBI MOJIEKYIISIPHO- 10 8 2 -
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KMHETUYECKON TEOpUHU

Temnepatypa. DHeprus 8 6 5
TEIUIOBOTO JIBFKCHHUS MOJICKYIL.

YpaBHEHHE COCTOSIHUSA 10

UJeaNbHOTO Ta3a. ['a3oBbie 8 2
3aKOHBI

B3anMusle npeBpamieHus

XKUJKOCTEH U ra3oB. TBepbie 10 8 2
Tena.

OCHOBBI TEPMOAUHAMUKH 10 8 2
DIeKTPOAMHAMHUKA 48 38 10
DnexTpocTaTHKa 10 8 2
3aKOHBI TOCTOSTHHOTO TOKA 10 8 2
DIEKTPUUYECKUH TOK B Cpeax 8 6 2
MarsuTHO€ 1moJie 10 8 2
DNEKTPOMAarHUTHAS WHIYKITHS 10 8 2
KoJie0anus u BoIHBI 54 44 10
MexaHnyeckue KoJieOaHus 12 10 2
DNeKTpOMarHuTHBIC KOJICOaHMs 11 9 2
[TpousBoacTBO, Mepenava u 8
HCII0JIb30BAHUE DIIEKTPOIHEPTUU 10 2
MexaHuuecKHe BOJIHBI 10 8 2
DNEeKTPOMAarHUTHbIE BOJHBI 11 9 2
OnTuka 61 49 12
[Ipupona ceeta 9 7 2
BoaHoBEIE cBOIiCTBa cBETA 6 6 -
OCHOBBI cieMAILHOW TEOpUU 6 4 2
OTHOCHUTEIIbHOCTH

DIeMEHTHI KBaHTOBOM (pU3HMKH 8 6 2
CBeToBbIE KBaHTHI 5 4 1
Atomuas Qusmka 7 6 1
®du3rka aTOMHOTO spa 5 4 1
DneMeHTapHbIe YaCTHIIBI 8 6 2
DBomouus BeeneHHoit 7 6 1

IIpome:xxyTouyHas arrecranus B gopMe 1uppepeHupoBaHHOIO 324€eTa

HToro | 243 | 193 | 50 |




8. XAPAKTEPUCTHUKA OCHOBHbBLIX BUJIOB JEATEJIBHOCTHU

OBYYARKROIIUXCA
HanmeHoBaHue Conep:xaHue y4eOHOro MaTepuasia, NpaKTHYeCKHe 3aHATHS,
Pa3aesioB H TEM caMoCTOsATeIbHasI padoTa 00yJyalIuXcst
dusuka u Conep:kanue y4eOHOro MaTepuajia

eCTeCTBEHHO-HAYYHBII
MeTO/ O3HAHUA
NPUPOAbLI

dusuka — pyHIaMeHTalIbHAs Hayka o mpupoze. Hayunsiid meTos
No3HaHUS Mupa. B3aumocBszp Mexay (U3MKON W JIpyrumu
C€CTECTBEHHBIMH HayKaMHM. MeTopl Hay4yHOTO HCCIIEN0BaHUS
¢uznueckux siBiueHui. [lorpemHocTy u3MepeHud (U3NUEcKux
BEJIMYMH. MoOJenupoBaHWE SBJICHUA M IPOLECCOB IMPUPOIBI.
3aKOHOMEPHOCTh U CIIy4alHOCTb. ['paHUIBI NPUMEHUMOCTHU
(u3znueckoro 3akoHa. @Puznyeckue TEOPUM U MPUHIMI
cooTBercTBUS. Ponb u  Mmecro ¢usuku B (popMUpOBaHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHpA, B IPAKTUYECKOU

NEeATEeIbHOCTH JIIoAeH. Du3zuxa u Kynomypa.

Pa3pen 1.
MexaHUKA

Conep:xaHue yueOHOro MaTepuajia
[IpenMer u 3a1a4n KI1acCUYECKON MeXaHuKn. Kunemarnueckue
XapaKTEePUCTUKH MEXAaHUYECKOTO JIBHIKEHUS.

Moaenu Ten U IBYKEHUH

PaBHOYCKOpEHHOE MPAMOJIMHENHOE ABMKEHNE, CBOOOTHOE
najeHye. ABMKeHHE Tesla, OpOIUIEHHOTO MOJT YIJIOM K TOPU30HTY

JIBuKEeHHE TOUKHU 10 OKpYXHOCTU. [locmynamenvhoe u
epawjamenbHoe 08UNCeHUe MBepO020 meid.

B3aumonericteue tein. [IpuHuun cynepno3uuuu Cui.

MueprmanpHas cucteMa oTcyeTa

3aKOHEBI MeEXaHUKH HprOoTOHA

3akoHbl BcemupHOro tarotenus, ['yka, Cyxoro TpeHus.

HBI/I)KCHI/IG HeOECHBIX TEI U UX HNCKYCCTBCHHEBIX CITYTHHUKOB.

HBJleHu}Z, Habarooaemvie 6 HEeUHePpYUalbHblX cucmemax
omcuyema.

I/IMHYJ'IBC CcHIIbI. 3aKOH M3MCEHEHHUS 1 COXpaHCHUA UMITYJIbCA.

IPaGoTa cribl

3aKOH U3MEHECHUS U COXpaHCHHA DOHCPIruH.

IPaBHOBECHE MaTepHaHbHOﬁ TOYKHU U TBEPAOTO TCJIA. YcnoBus
dBHOBCCHS TBCPAOTO TCJIA B HHepHHaHBHOﬁ CHUCTEMC OTCUCTA.

MoOMEHT CHIBI

IPaBHOBECHE >KUAKOCTH U r'a3a

J/IBM>KEHME KUIKOCTEN U Ta30B.

Baxon COXPAHEHUSL DHEP2UU 6 OUHAMUKE HCUOKOCTU U 2A3A.

MexaHnueckue KonedaHus U BOJIHbI. AMIUIMTY/A, IEPUO,YacTOTa,
(aza xosebaHuil.

[IpeBpaiieHus SHEPrUU NPH KosleOaHUsX. BoinysrcoenHvle
KOJ1e0aHUsl, pe30HAaHC.

HOHCpC‘-IHLIe U ITPOJOJIbHBIC BOJIHBI. SHCpl"I/ISI BOJIHBI.

WuTepdepeniys u audpakuys BoJH. 3BYKOBBIE BOJIHBL.

IIpakTHYecKHe 3aHATHSA:
Pemmenue TeCcToB,

Pemenue 3amau (KapTOUKU-3a1aHUS)
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IpakTuyeckue padornl 10 u

[TpakTuyeckas padora Ne 1 MccnenoBanue Tena noa AeHCTBUEM
[TOCTOSIHHOM CHJIBI

[TpakTuyeckas padora Ne 2 M3ydyeHnue qBM>KEHUS Tena 1O
OKPY>XHOCTH TIOJ ICHCTBHEM CHJIBI TSHKECTH U YIPYTOCTH

[MpakTudeckas padora Ne 3 Mzmepenue kodppuumeHTa CHIIbI
TPEHUS CKOJIbKEHUS

[IpakTiueckas pabora Ne 4 M3MepeHue )KeCTKOCTU IPYKUHbI

[IpakTnueckas padota Ne 5 M3yuenue 3akoHa
COXpaHeHHﬂMexaHHHGCKOﬁ SHECPruun

[MpakTruyeckas padora Ne 6 «/3ydeHne paBHOBECHS Tea MO/
I[Gf/iCTBI/IGM HECKOJIBKUX CHJI

[TpakTuueckas pabota Ne 7 U3mepenne yckopeHusi CBOOOTHOTO
MaaACHUA C IIOMOIIBO HUTAHOI'O MasiTHUKA

Paznean 2. Conep:xxanue yueOHOro MaTepuajia

MoiekyJsipHast [Ipenmer u 3a1aun MoJeKyIsipHO-KuHeTndeckoit reopun (MKT)
¢pusuka u Y TEPMOIMHAMUKH.

TepMOAMHAMHUKA

DKCIIepUMEHTANIbHBIE oKa3aTeabcTBa MKT.

AGCOJTIOTHAs TEMIIepaTypa Kak Mepa cpeiHel KWHEeTHYEeCKOn
OHCPTIUH TCIIJIOBOT'O NBMXCHUSA YaCTHUI] BEIICCTBA

Monens uneanbHoro rasa. /laBnenue raza. CBa3p MeX1y
TaBJICHUEM M CPEJIHEN KUHETHYECKOW dHEprueu
[MOCTYIMATEILHOTO TEMJIOBOTO JBMKEHHUS MOJIEKYIT HI€aTbHOTO
rasa.

Mosenb uieanbHOro ra3a B TepMOJMHAMUKE: YpaBHEHHE
MenneneeBa—Kitaneiipona, BeIpaKeHUE 1719 BHYTPEHHEH
PHEPrHUU.

3akoH JlanpToHa. ['a30BbIC 3aKOHBI.

ArperaTHLIe COCTOsIHHMs BEIICCTBA. dazoBBIC MEPEXOJbI.

[IpeoOpaszoBanue sHepruu B (ha30BbIX nepexoaax. Haceimenusien
HEHACBHIII[CHHBIE Mapbl. BIaXXKHOCTH BO3IyXa.

Moienb cTpoeHus XXuaKocTen. Ilosepxnocmuoe namsoicerue.

Moienb cTpoeHus TBEPIbIX Tell. Mexanuueckue ceoiicmea
meepovix meil.

Buytpennss sHeprusi. PaboTa u Temonepeaaya kak crocoobl
M3MEHEHHUS BHYTPEHHEW SHEPTUH.

IlepBbIil 3aKOH TepMoIMHAMUKH. ATabaTHBIH Mpolecc.

\Bmopoti 3aKkoH mepmMoOuHaAMUKU.

[IpeoOpa3oBaHus HEPrUH B TeIUIOBBIX MamnHax. KI1/]
rerioBoi mamnHel. [{ukn Kapso.

DKOJIOTUUECKHE HpO6J’I€MH TCIIJIOOHCPICTUKU.

IIpakTHYecKue 3aHATHSA:
PelieHue TeCTOB,
Perienue 3a1a4 (KapTOYKU-3a/1aHUS)

IpakTuyeckue padorsl 10 4

IIpakTryeckas pabora Ne 8. M3mepenue BIa)KHOCTH BO3yXa
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[Mpaktuyeckas padora Ne 9. M3mepenue noBepXxHOCTHOTO
HATSDKEHUS KHUJIKOCTH

[pakTuyeckas padora Ne 10. Habironenue pocra KpUCTaIIoB
13 pacTBOpa

[MpakTudeckas padora Ne 11. OrneHka mpu MOMOIIH
HE0OX0IMMBIX H3MEPEHUH B PACUETOB MAcCChl BO3/yXa B
KaOMHeTe

[pakTaeckas paborta Ne 12. DkcriepuMeHTalIbHAS POBEPKA
3akoHa | 'eni-JIroccaka

[Mpaktnyeckas  pabora Ne 13. OmpexneneHue CKOPOCTH
OCTBIBaHUs BOBI

[IpakTueckass pabora Nel4. V3mepenue yaenbHOMN TEMIOTHI
MJIaBJICHUS JIbAA

Pasnen 3.

Conep:xanue yueOHOro MaTepuajia
[IpenMeT u 3a1a4M SJIEKTPOIUHAMUKHU. IJIEKTPUUIECKOE

DJIEeKTPOANHAMMUKA

B3aUMOJE€HCTBHUE.

3aKOH COXPAHEHMS SJIEKTPUYECKOro 3apsaaa. 3akoH KynoHa.

Haprl)KeHHOCTI) W MOTCHIOUAI SJICKTPOCTATHUYCCKOT'O ITOJIA.

[IpyHIHN CyNIEepNO3ULIMY MEKTPUUECKUX N0JIeH. Pa3HOCTH
MOTEHIINAJIOB

HpOBOL[HI/IKI/I N JUDJICKTPHUKHU B SJICKTPOCTATHYCCKOM II0JIC.

DJIEKTPUYECKAS] EMKOCTb.

Konnencarop

DHEprust AIEKTPUIECKOTO MOJIS.

[ToCTOSIHHBIN PEKTPUUECKUNA TOK.

Dnexkrpoasrkymas cuia (31C). 3akon Oma 1151 MOJTHOM
PIIEKTPUYECKON LIeTn

aJ'IeKTpI/ILIeCKI/Iﬁ TOK B ME€TaJllIaX, 3JICKTPOJINTAax,
IMMOJIYIIPOBOJHHMKAX, I'a3aX U BaKyyMe

[Tnazma. Dnexmpoaus. IomynpoBOIHUKOBEIE PUOOPHI.
Csepxnpo8ooumocme.

MarsuTHOE TI0JI€. BeKTop MarHUTHOM HHAYKIUU

HpI/IHLII/IH CYIICPIIO3UITUU MAIrHUTHBIX roJieii. MarauTHoOE moJje
IMPOBOJHHNKA C TOKOM.

HeﬁCTBHe MAardvuTHOI'O I10JIs1 Ha IIPOBOJHUK C TOKOM U
ABHIKYHIYROCH 3aPSAKCHHYIO YaCTHILY.

Cuna Amniepa u cuiia JlopeHna.

[ToTOK BEKTOpa MAarHUTHOM MHIAYKUUHU. SIBIIeHUE
PIEKTPOMArHUTHOM UHIAYKIUH.

3aKoH BHCKTpOMaFHHTHOﬁ WHIYKIIHH.

O JIC nHAYKIMY B ABMXKYIINXCS NpoBoHUKaX. [IpaBuiio Jlenna.

sIBeHne CAMOMHAYKIINH. I/IHHYKTI/IBHOCTB.

9Hepr1/151 QJICKTPOMATrHUTHOTO ITOJIA. MarHuTHbIE CBOMCTBA
BCIICCTBA.

JnekTpoMarHuTHble Kosebanus. KonebarenbHbIil KOHTYP.

CBO60,Z[HLIC OJICKTPOMATHUTHBIC KOJIeOaHMS

BBIHY)K,Z[eHHLIe OJICKTPOMAIrHUTHLIC KoJIeOaHHs

Pesonanc. [lepemennslii TOK
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KonaeHcaTop u KaTylika B IENU IEPEMEHHOT0 TOKa.

[IpousBoicTBO, NEpEaUa U NOTPEOICHUE ANIEKTPUUECKONIHEPT UH.
DnemeHmapHas meopus mpanc@opmamopa.

(DJIEKTPOMAarHUTHOE 1oJie. BUXpeBoe 3neKTpruyeckoe noJe.

9JIGKTpOMaFHI/ITHI>IG BOJIHBI. CBOMCTBA SJICKTPOMArHuTHBIX
BOJIH.

I[I/IaHaSOHI)I OJICKTPOMArHMTHBIX I/I3Hy‘I€HI/II71 N UX [TPAKTUYCCKOC
MMPUMCHCHUC HpI/IHIII/IHLI PaaruOCBA3U U TCIICBUICHUS.

['eomerpuueckas ontuka. [IpsamosimHEiHOE pacIpOCTPaHEHUECBETA
B OJJTHOPOJIHOU Cpefe

3aKOHBI OTPaXKEHHsI U IPEJIOMJICHHS] CBETA

[TosiHOE BHYTpEHHEE OTPAXKEHUE

OnTryeckue npruOopsl.

BouiHOBBIE cBoiicTBa cBeTa. CKOPOCTH CBETA

WuTtepdepennus ceera. KorepeHTHOCTH

Jlndppaxuus cera. [lonspuszanus ceera

Jlucniepcus ceera. [IpakTrdeckoe nmpuMeHEHHE

DJICKTPOMArHUTHBIX HSHy‘I@HHﬁ.

IIpakTuYecKkue 3aHATHS:
Perienune TecTos,
Pemenue 3a1a4 (KapTOYKU-3aJaHMS])

IpakTuueckne padorbl 20 4

[Tpaktuueckas padora Nel5 U3ydenue 3akona OMa a1 yqacTka
Leny.

[TpakTrueckas pabora Nel6 Pacuer amekTpuyeckoro
CONPOTHBIICHUSI.

[Tpaktuueckas padora Nel7 Onpenenenue DJIC v BHyTpeHHETO
CONPOTHBIICHUS] UICTOYHHUKA TOKA.

[TpakTuueckas padora Nel8 3yueHnue sBieHus
PIIEKTPOMArHUTHOM MHAYKIUN

[IpakTrueckas padora Nel9 HccnenoBanue 3aBUCUMOCTH CHJTBI
TOKa OT HAMPSKECHUS

[TpakTrueckas pabora Ne20. M3ydeHue nmocienoBaTeIbHOTO U
MapajuIeIbHOTO COSAMHEHHS IPOBOIHUKOB

[Ipaktuueckas pabota Ne21. Usmepenue D/]C u BHyTpeHHET0O
COMPOTHBIICHUS NICTOYHHUKA TOKA

[IpakTuueckass padota Ne22.
OrnpeenieHre nokas3aTelist IPeJIOMIICHUs CBETA

[Ipaktuueckas padota Ne23. M3zyuenue untephepeHnu u
MPaKINK CBETa»

IIpakTuyeckas pabota Ne24. IToctpoeHue n3obpaxeHue B
IIMH3ax

Paznen 4.

OCHOBBI CIeIMAJTBLHOM
TeoOpuu
OTHOCHUTEJIbHOCTH

Conepxxanue y4eOHOro marepuajia
MHBapraHTHOCTH MOJYJISI CKOPOCTHU CBETA B BaKyyMe.
[[pyHLINIT OTHOCUTENBHOCTH DWHILITEHHA.

[ Ipocmpancmeo u épems 6 cneyuanbHou meopuu
omHocUmenbHoCmuU. JHepeus U UMNYIbC C80DO0OHOU HaACMUYbL.

CBsI3b MacChI OHCPIUn CBO6OI{HOI71 JacCTUIlbI. 3Hepr1/151 IIOKO.
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I[pakTHYecKne 3aHATHS:
PerieHue TeCToB,
Pemienue 3a1ay (KapTOUYKHU-3adaHUS)

Paznea S. KBanroBast
pusuka.Puzuka
aTOMa U aTOMHOI'0
siApa

Conepxxanue yueOHOro MaTepuajia
[IpenmMer u 3a1auu KBAHTOBOM (PU3UKU.
TermoBoe u3rydeHue.

Pacnipenenenuie sSHEPTUH B CIIEKTPE aOCOJIIOTHO YEPHOTO Tea.
T'ummore3a M. Ilinanka o kBaHTax

Doroaddext. OnbiTet A.I'. Cronerosa, 3akoHbl poTodrhdexra
YpaBHenue A. DiiHmTelHa 115 portodpdexTa

DotoH. Onvimer I1.H. Jlebeoesa u C.1. Basunosa

['unoresa JI. ne bpois 0 BOJTHOBBIX CBOMCTBAaX 4acTHII.
KoprycKkyJIsipHO-BOITHOBOM Jyalan3M

VIuppaxyus snexmponos. JlaBnenne ceera. COOTHOLIEHHE
HeonpeneneHHocre ['eitsenodepra.

Monenu ctpoenus aroma. OOBbICHEHHE TUHEHYATOTO CIIEKTPa

BOJIOpOJIa Ha OCHOBE KBaHTOBBIX noctynatoB H. bopa.

CrioHTaHHOE U BBIHY)KJEHHOE U3nydeHue ceeta.Cocras
U CTPOEHUE ATOMHOTIO s]pa

M3otonsl. SAnepusie cuiibl. JledekT Macchl U SHEPTUS CBA3H
s Ipa.

3aKOH paJMOaKTUBHOIO pacnajaa. SaepHbie peakiuu, peakinu
NeJIeHUs] U CUHTE3a

Llennas peakuus aeneHusd aaep. AnepHas 3HEpreTuka.
TepMosIepHbI CHHTES.

SHGMGHTapHBIe qaCTHUIIBI. (DyH,Z[aMeHTaJ'IBHBIe BSaHMOHeﬁCTBHH.
YCKOPZH’I’I@JZM JJIEMEHMAPHLIX Yacmuy.

[IpakTnyeckune 3aHATHSA:
Pemrenne TecTos,
Pemenne 3amay (KapTOYKH-3aaHKS)

Panea 6.
Ctpoenue Becenennoi

ConepxxaHue yueOHOro MaTepuaJia
[TpruMeHNMOCTb 3aKOHOB (PU3UKU JI71s1 OOBSICHEHUS TPUPOIbI
KOCMUYECKIX OOBEKTOB.

CoiHeuHas cucremMa

3BE3/1bI M MICTOYHHMKHU UX dHepruu. Kinaccudukamus 3Be3 .

OBoJronust CoJHIIA U 3BE3I.

["aakTuka. JIpyrue raJlakTUKH

[TpocTpaHCcTBEHHO-BpEeMEHHBIE MacIITa0bl HaOIr01aeMO
Bcenennoii. [lpeacraBnenue o0 sBostoninu BeeneHHoil.

Temnas mamepusi U memMHas SHEPUAL.

IIpakTHYeCKHEe 3aHATHSA:
PerieHue TeCToB,

Pemenue 3aga4 (KapTO‘-IKI/I-SaI[aHI/ISI).
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9. YA EBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE IPOI'PAMMBbBI YYEBHOM JUCIUTLIUHBI

YIIB.10.Y «<ECTECTBO3HAHMUE»

Onucanue MATEPUAIbHO-TEXHUYECKOM 0a3bl, HEe00 X0 MO IS
oCyllecTBJIeHUs 00pa30BaTeJIbHOIO Npolecca
Ne HaumenoBanue cnenuajbHbIX NoMeleHU | OcHAIIEHHOCTEL CHenaAIbHBIX
11/_11 H IOMEIIeHHI 1151 CaMOCTOATEILHOMN NOMEIeHHH ¥ NoMeleHuH 1
padoTbI CaMOCTOSITe/IbHOI PadoThI

Kabuner ¢usukn 1. flocka yuebnas
AyTUTOPHS VIS TPYTITIOBBIX 1 2. Pabouee mecTo npcinoglaBaTeM
WHJIMBUTyaTbHBIX KOHCYIBTAIIUN, TEKYIIETO 3. KommiexT yueGHoi

1 KOHTPOJIS K IPOMEKYTOIHOM aTTeCTallHH. Mebemna 25

414042, r. Actpaxanb, TpycOBCKHI palioH ,
yi. MarucrpanpsHasi, 18

Aynutopus Ne 308

00ydJaronuxcs

4. YyeOHO-HArIAIHbBIE TOCOOMS

5. [lepeHocHoM

MYJIbTUMEANNHBIMKOMITJIEKT

6. Hoctyn x nHPOpMaIMOHHO-

TEJIEeKOMMYHUKAIIMOHHON CeTH

«HTepuer»

7. IIporpamMHOe 0OecTieueHue:
7-Zip GNU OTKpbITOE JTHUIIEH3HOHHOE
cormammenne GNU  General Public
License. Office 365 Al

AxameMuueckast IoIIuCcKa.
Adobe Acrobat Reader DC. OtkpsiToe
jmuen3uoHHoe  coriamenne  GNU
General Public License
Internet Explorer. IlpemnocraBnsercs B
pamkax Microsoft Azure Dev Tools for
Teaching
Apache Open Office. Apache license
2.0 Google Chrome becmiarthnoe
MMporpaMMHOC olecrieueHue.
VLC media player GNU Lesser
General Public License, version 2.1 or
later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.
8. DnektpoHHas OoubmoTeyHast
CHUCTEMA ((AKaI[eMI/I}I».
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KabuneT u1st caMoCcTOsITeNNbHOM paboThI 1. Komrmnekr
414042, r. Actpaxanb, TpycOBCKU# paiioH , yueOHoi MmebennHa 25
2 yi. MaructpanesHas, 18 00yyJaronuxcs
Aymuropust Ne 308 2. Hoctyn k
MH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM CETH
«HTepHeT»

10. PEKOMEHIAYEMAS JIMTEPATYPA
Jist o0yyaromuxcs

a) OCHOBHas yueOHas JuTeparypa:

HmutpueBa B.®. dusuka nns npodeccuid U CeNUaTbHOCTEH TEXHUYECKOTO
npoduiis:  y4eOHUK IS CTYJAEHTOB  NpOodeCcCHOHAIBHBIX  00pa30BaTENbHBIX
opraHuzaiui, ocBanBaromux npodeccun u cneruansaoctu CI10. — M., 2017

HmutpueBa B.®. duzuka nus npodeccuii M cnenualbHOCTEH TEXHUYECKOTO
npodunsa. COopHHMK 3amad: ydeOd. mocoOue I CTYIEHTOB MPOo¢heCCHOHAIBHBIX
oOpa3oBaTeIbHBIX OpraHu3aluii, ocBauBaromux npodeccun u crneuunansuoctu CII1O. —
M., 2017

JmutpueBa B.®. ®usuka mna npodeccuii M CrenualbHOCTeH TEXHUYECKOTO
npoduns.  KonTponapHble  MmaTepwanbl:  yded. mocobue Il CTYACHTOB
npodeccroHaIbHBIX 00pa30BaTeIBbHBIX OPTaHU3alMK, OCBAMBAIOIIMX Mpodeccuu u
cneruansHOocTH CIIO. — M., 2016

HmutpueBa B.®. duszuka nns npodeccrii U CHENMUATLHOCTEH TEXHUYECKOTO
npoduna.  JlabopaTtopHplii  mpakTUKyM: — y4eb. TocoOue Uil CTYJEHTOB
npoeccoHanbHbIX 00pa30BaTENbHBIX OPraHU3aIfil, OCBAWBAIONIMX MPOPECCUU U
cnenmanpHocTu CI1IO. — M., 2017

0) momomHUTENbHAS yueOHas turepaTypa (B T.4. CJIOBApH):

Tpodumona T.U., @upco A.B. ®usuka mns npodeccrii U CHeUaTbHOCTEN
TEXHUYCCKOTO M €CTECTBEHHO-HaydHOro mnpodmieii: COOpHHUK 3amad: y4ed. mocodue
JUTSL CTYJIEHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEeIbHBIX OPTaHW3aIlNN, OCBAMBAIONTUX
npodeccun u cnenuaibHoctu CIIO. — M., 2017

Tpodpumosa T.U., ®upco A.B. ®usuka s npodeccuit U crnenuaibHOCTEH
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TEXHUYECKOT0 M €CTECTBEHHO-HAayuyHOro mnpoduineii: Pemenus 3amgad: yued. mocodue
JUISl CTYJEHTOB MpOo(ecCHOHANbHBIX 00pa30BaTEIbHBIX OpTraHU3allUi, OCBAWBAIOIIHX
npodeccun u cneruaibHoctu CIIO. — M., 2017

Tpodumosa T.U., Gupco A.B. ®uzuka. CrpaBounuk. — M., 2016.

®upcoB A.B. duszuka s npodeccuil U CHeUanbHOCTEW TEXHUYECKOIO U
€CTEeCTBEHHO-HAy4yHOro Tmpoduiei: y4eOHUK ISl CTYJIEHTOB MpoQheCcCHOHATbHBIX
o0pa3oBaTeIbHBIX OpraHu3ali, OCBaWBAIOIIUX MNPOodecCu U  CIEeHUATbHOCTH
CIIO/nion pen. T.U. Tpodumosoii. — M., 2017

JmutpueBa B.®., BacunseB JI.U. ®usuka qias npodeccuil u cnenuanbHOCTEN
TEXHUYECKOr0 TPOoPMiIsi: METOAUYECKHE PEKOMEHIAIMU: MeToi. Tocodue. — M.,
2017.

B) IIepedYeHb y4eOHO-METOIUYECKOTO 00CCTICUCHUS

1. Bectnuk Bousrorpaackoro rocyaapctBeHHoro yHupepcuteta. Cepust 1.
MaremMmaTuka. duzuka. 3naTenbecTBO: Bousrorpanckuii rOCyAapCTBEHHBIN
YHUBEPCUTET

2.BectHuk MOCKOBCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA
umenu H.D. baymana. Cepus EctecTtBenHHble Hayku. M3maTenbcTBO: MOCKOBCKHIM
roCyJapCTBEHHBI TEXHUUECKUN yHUBEepcUTeT uMeHu H.O. baymana.

3. Bectauk MockoBckoro yauepcutera. Cepus 3. @uszuka. ACTpOHOMUS

N3narenbcTtBO: MOCKOBCKMH TOCYJIApCTBEHHBIM yHUBEpcUTEeT UMeHu M.B.
JlomoHOCOBa.

I') HHTEPHET-PECYPCHI:

www.fcior.edu.ru (DenepanbHblii HEHTp WHGOPMAIMOHHO-00pa30BaTEIBHBIX
pecypcoB).

wwww.dic.academic.ru (Axagemuk. CioBapu ¥ SHIUKIONEINH ).

www.booksgid.com (Books Gid. Onextponnasi Oubiamnoreka).

www.globalteka.ru (I'mo6anteka. ['mobanpHass GnOIMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EquHoe okHO nocTyma K 0Opa3oBaTelbHBIM pPECypcam).
www.st-books.ru (JIyuinas yueOHas nutepaTypa).

www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbId TOpTad. J[OCTymHOCTB,
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KauecTBO, 3(P(HEKTUBHOCTb ).

www.ru/book (DnexkTpoHHast OnOIMoTeYHAS cHUCTEMaA).
www.alleng.ru/edu/phys.htm (OGpa3oBaTenbubie pecypcbl UHTepHeTa — Dusnka).

www.school-collection.edu.ru (Enunas KOJUICKIIHS UPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOAMUECKAsI Ta3zeTa «Duznukay).

Wwww.n-t.ru/nl/fz (HoGeneBckue Jaypeatbl 1o buzuke).
www.nuclphys.sinp.msu.ru (Anepnas ¢uszuka B Huatepnere). www.college.ru/fizika
(ITonrotoBka x EI'J).

www.kvant.mccme.ru (Hay4HO-MIOMYJISIPHBINA (U3UKO-MAaTEeMaTHYECKUM KypHAa
«KBaHTY).

www. yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN KYPHAJ JJIs MOJIOJIE-
xu «I1yTh B HAyKy»).

s npenoxaBartesiei

JmutpueBa B.®. ®usuka mna npodeccuii M CHEenUaTbHOCTEH TEXHHUYECKOTO
npoduisi:  y4eOHUK IS CTYJAEHTOB  MpodeCcCHOHAIBHBIX  00pa3oBaTENbHBIX
opraHuzaiui, ocBauBaromux npodeccun u cneruaisaoctu CI10. — M., 2017

JimutpueBa B.®. ®usuka mna npodeccuii M CHEeNHaTbHOCTEH TEXHHYECKOTO
npodunsa. COopHuK 3amad: ydeO. mocoOue nis CTYJEHTOB MPOQECCHOHAIBHBIX
oOpa3oBaTeIbHBIX OpraHu3aluii, ocBauBaromux npodeccun u crneuunansuoctu CII1O. —
M., 2017

HmutpueBa B.®. duszuka nns npodeccrii U CHENUATbHOCTEH TEXHUYECKOTO
npoduna.  KoHTponbHBle  Marepuanbl:  y4ed. mocobwe  ayig  CTYACHTOB
npoecCHoHanbHBIX 00pa30BaTENbHBIX OPTaHM3AIi, OCBAMBAIONIUX MPOPECCUU U
cnenmanpHocTu CI1IO. — M., 2016

HmutpueBa B.®. ®wusuka nns mpodeccrii U CHENMUaTbHOCTEH TEXHUYECKOTO
npoduna.  JlabopartopHblii  mpakTUKyMm:  y4e0. mocobwe g CTYACHTOB
npodecCUOHANIbHBIX 00pa30BaTEIbHBIX OpraHu3aluii, OCBaWBAIOIIUX Hpodeccuu M
cneruansHocTu CIIO. — M., 2017

Tpodpumosa T.U., ®upco A.B. ®usuka s npodeccuit U crnenuaibHOCTEH
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TEXHUYECKOT0 M €CTECTBEHHO-HayuHoro mnpoduieii: COopHUK 3amad: yued. mocolue
IUIsL CTYJIEHTOB NMPO(ECCUOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alUid, OCBAaWBAIOIINX
npodeccun u cneunansaocty CI10. — M., 2017

Tpodumosa T.U., @upcoB A.B. ®uzuka ans npodeccuil U crenuaibHOCTEN
TEXHUYECKOT0 M €CTECTBEHHO-HayuyHOTo mnpoduieii: Pemenus 3amgad: yueb. mocodue
JUIsL CTYJIEHTOB NMPO(ECCUOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alldid, OCBAaMBAIOIIMX
npodeccuu u cnenuanbHocTu CIIO. — M., 2017

Tpodumosa T.HU., Gupco A.B. ®uzuka. CrpaBounuk. — M., 2016.

®upcoB A.B. ®uszuka s npodeccuil U CHeUaNbHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOr0 Mpoduieil: y4eOHMK [JIsi CTYAEHTOB MPOQECCHOHATBHBIX
oOpa3oBaTeIbHBIX OpraHU3allMi, OCBAMBAIOIIMX MPOPECCUU U  CIEUUATBHOCTH
CIIO/mion pen. T.U. Tpodumosoii. — M., 2017

JmutpueBa B.®., BacunseB JI.U. ®usuka mis npodeccuit U cneruaibHOCTEH
TEXHUYECKOTO0 MpouUisi: METOAMYECKHE PEKOMEHIAIMHU: METOoJ. Tnocodue. — M.,
2017.

Ousmka. 10 kmacc: ydeOHUK s 0OOIIe00pa3oBaTEIbLHBIX OpPTaHU3AIMI:
0a30BbIf U yri1yOJeHHBIH YPOBHU/ IS Msxkumies, b.b. byxoBries,
B.M.Yapyrun; non penakiueir H.A.IlapdentbeBoit, - 7 uszmanue, nepepad.- M.:
[Tpoceemenue, 2021.- 432 c.

®dusmka. 11 kmacc: yueOHHK 17151 0011e00pa30BaTeIbHBIX OPTaHU3aIIHIA:
0a30BbIif 1 yrayoneHHsi ypoBau/ .51 Mskuies, b.b. BbyxoBues,
B.M.Yapyrun; nox penakuueir H.A.IlapdentreBoii, - 7 uznanue, nepepaod.-
M.: [IpocBemenue, 2021.- 432 c.

®wusuka 3agaunuk 10-11 kmacc. Peimkesud A.I1. U3natensctBo «/Ipodan.

11. OCOBEHHOCTHU OPTAHU3AILIUUA OBYUYEHUSA 110 YUYEFHOH
JAUCHUTIJIMHE J1JIs1 THBAJINAOB U JINL C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMU 31J0POBbA
JUtst oOy4aromuxcsi U3 4ucila MHBAJIMIOB U JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU

3A0pPOBbA Ha OCHOBAaHMHA IMHUCBbMCHHOI'O 3asBJICHUA yqe6Ha;[ JUCIUITIINHA
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«EcTecTBO3HaHME» peanu3yeTcss C y4eTOM OCOOEHHOCTEH NCUXO()U3UUECKOrO pa3BUTHI,

WHJMBUAYaJIbHBIX BO3MOXHOCTEH W COCTOSIHUSL 3JI0pOBbs (Jajnee — HHIAUBUAYaATIbHBIX

O0COOEHHOCTEM)

12. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JUCLHUATIUHBI

Pe3yibTaThl 00y4eHus

Kpurtepnu onenku

MeToabl OLIEHKH

B pesynprare OCBOCHMS NHUCIUIIIMHBI

oOydJaromuiics JOJDKEH
MPOJIEMOHCTPUPOBATh  MpPeIMeTHBbIE
pe3yabTaThl:

-c(hOPMHUPOBAHHOCTD TPEACTABICHUIN O
[IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHE MHUpA, O IPUPOJIE KaK
€IMHOM  IIEJIOCTHOM  CHCTEME, O
B3aMOCBSI3M 4YeJIOBEKa, MPUPOAbl U
oOuiecTBa; 0 MIPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax Bcenennoii;

- BIAQJCHME 3HaHUSAMU O Haubosee
BAYKHBIX OTKPBITUSX U JOCTHKEHHUIX B
00JacTu ecTeCTBO3HAHUS, MOBIUSIBIINX

Ha DOBOJIIOIUIO MOPEACTABICHUA O
MpUpOJie, HA Pa3BUTHE TEXHUKA U
TEXHOJIOTHH;

-C()OpMHUPOBAHHOCTH YMEHHS
MPUMCHSTh €CTECTBCHHO-HAYYHbIC
3HAHHS JIJI1 OOBSCHEHUS OKPY)KAFOIIUX
SIBJICHH, COXpaHCHUS 3JI0POBBS,
obecneyeHus 0e301acHOCTH
JKU3HEIEATEHHOCTH, OepeIKHOTO
OTHOIIIEHHUS K IIPHUPOJIE,

paIMOHAILHOTO MTPUPOIOTIOIB30BAHHS,
a TaK)Ke BBIMIOJIHEHHSI PO TPAMOTHOTO
MOTpeOuTEIS;

-chopMHPOBAHHOCTH MPEICTABICHUH O
HAyYHOM METOJIC MO3HAHUS TIPUPOJIBI U
cpeacTBax U3YUCHUS Meramupa,
MakpoMHpa M MHKPOMHpA; BiaJIeHUE
npuéMamu €CTECTBEHHO-HAYUHBIX
HaOIIO/IEHUH, OMBITOB MCCIEIOBAHUN U
OIICHKH JIOCTOBEPHOCTH TMOJTYyYEHHBIX
pE3yNbTaTOB;

-BJIaJICHUE TOHATHIHBIM  ammapaToMm
€CTECTBEHHBIX HayK, TO3BOJISIOLUIUM
Mo3HaBaTh ~ MHp, y4acTBOBaTh B
JMCKYCCUSAX IO €CTECTBEHHO-HAYYHBIM
BOIpPOCaM, HCMOJIb30BaTh PA3IUYHBIC
HMCTOYHUKH uHbOpMaIUU VTS

Onenka «OTIMYHO» OTBETHI HA
MIOCTABJICHHBIC BOITPOCKHI H3JIaraloOTCsl
JIOTUYHO, TIOCIIEAOBATEIbHO H HE
TpeOyroT JIOTIOJTHUTEITbHBIX
nosicHeHui. [lonHO packpeIBarOTCA
MIPUYUHHO-CIICJICTBCHHBIE CBSI3H
MEXIYy SBICHHSIMH H COOBITHSIMH.
Jlenarorcsi 000CHOBAaHHBIC BBIBOIBI.

JleMoHCTpHUpYIOTCS rTyOOKHe
3HaHUs ~ 0a30BBIX  HOPMATHBHO-
npaBoBbeIX akToB. Colmonarorcs
HOPMBI JINTEPATYPHOU peUH.

Ounenka «Xopomio» OTBEThl Ha
MOCTABJIEHHBIE BOIIPOCHI U3J1araloTCs
CUCTEMAaTU3UPOBAHO u
IIOCJIE€0BATEILHO. Ba3oBrie
HOPMaTUBHO-TIPAaBOBbBIE aKTBI

UCIOJIB3YIOTCS, HO B HEJIOCTATOYHOM
obveme. Martepuan  uznaraercs
yBEpeHHO. PackphIThl MPHUYKMHHO-
CJIEICTBEHHbBIE CBSI3U MEeXIY
SBIICHUSIMU u COOBITUSAMHU.
JemoHcTpupyercs yMEHUE
aHAJIM3UPOBATh MaTepual, OJJHAKO
HE BCE BBIBO/IBI HOCSIT
apryMEeHTHPOBAHHBII u
JOKa3aTeNbHBIN Xapakrep.
Cobmonarorcs HOPMBI
JUTEePaTypHOU peyH.

Onenka «Y TOBJIETBOPUTENHHO»
JIOTTYCKarOTCs HapyIICHUS B
MOCJIEI0BATEILHOCTH  HU3JI0KEHUS.
Nmerotcs YIIOMUHaHUS 00
OTJIENbHBIX 0a30BBIX HOPMATHBHO-
MIPABOBBIX aKTax. Henonno
pacKpbIBaIOTCS IPUYUHHO-
CJIE/ICTBEHHbIE CBS3U MEXKTY
SIBJICHUSIMU u COOBITUSMHU.
JIeMOHCTpUPYIOTCS TOBEPXHOCTHBIE
3HaHUs  BOMpoca, C  TPyIOM
pemaloTcs  KOHKPETHBIE — 3aJlauM.

Texymmit KOHTPOJIb
(ycTHBII u
MUCBMEHHBIM  OTPOC,
MPAKTHKO-
OPUEHTUPOBAHHOE
3aaHue, ToKIal,
coOOIIIeHre, OTUYET).
DKcnepTHas OleHKa IO
kputepusiMm  Tekyuiuid
KOHTPOJIb
(TecTupoBaHue,
JIOMaIIHUE
HaOJIFOIEHUS u
UCCJIEIOBaHUS, OTYET).
dopmann3oBaHHOE
HaOJIFOICHUE
HCIO0JIb30BaHNEM
3HAaHUH HU YMEHUU B
[IPaKTUYECKOU
JEeSITeIbHOCTH.
DKcrepTHas OlIEHKa Mo
kputepusam Judzauer

3a
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MOJIrOTOBKM  COOCTBEHHBIX  paldor,
KPUTUYECKH OTHOCHUTBCS
K coobmenmsim  CMU,  conepxamum
Hay4yHYIO uH(pOPMAIIIO

(OpMHUPOBAHHOCTh YMEHHMI MOHUMATh
3HAYUMOCTb €CTECTBEHHO-HAyYHOTO
3HaHMS IS KaXJIOro  YeJIOBEKa,
HE3aBHCHMO OT €ro Ipo¢eCcCHOHaIbHON

NESITeIbHOCTH, pa3auyarh (axkTsl U
OLICHKH,  CpaBHUBAaTh  OIICHOYHbIE
BBIBOJBI, BHJIETh HMX CBA3b C
KpUTEpUSIMH  OIIEHOK U CBS3b

KPUTEpPHUEB C ONPEICIEHHON CUCTEMOU
LEHHOCTEN.

Nmetotes 3aTpyiHEHUS ¢ BBIBOJAMM.
JlonmyckaroTcss  HapylleHUsT HOPM
JIUTEPATYPHOU peun.

Onenka  «HeynoBieTBOpUTENBHO»
Marepuan u3J1araeTcs
HEIIOCJIEI0BATEILHO, COUBYMBO, HE
IIPECTABIISIET OIIPENIETICHHON
CUCTEMBl 3HAaHMM IO JAUCHUUIUIMHE.
He  packpbiBaroTcsi  NpUYHHHO-
CJIEICTBEHHbIE CBS3U MEXIy
SABICHUSIMH M coObiTusiMu.  He
OPOBOAMTCA  aHAJU3. Br1Bo1BI
OTCYTCTBYIOT. OTtBeThI Ha
JIOTIOTHUTEIbHbBIE BOIIPOCHI
OTCYTCTBYIOT. HMeroTcsi 3aMeTHbIE

HapylmeHUus HOPM JIMTEPATypHOU

peun.
MeTanpeMeTHbIe Pe3yJabTaThI: - JeMoHcTpanus crocoOHoctel K | [IpakTrueckue
-OBJIQJICHNEC YMCHHUSIMH W HaBBIKaMU | ydeOHO-ITO3HABATEIIHbHON U | 3aHATHS, CEMHUHAPBI
pPa3IMYHBIX BHJIOB  TI03HABATEILHOW | MPOCKTHOM JNCSATEILHOCTH y4eOHO-TIPAKTHICCKHE
JCSITEILHOCTH TSI HW3y9eHHUS pPa3HBIX | - UCTIOJIb30BaHUE pa3INYHBIX | KOH(DEPECHIIHH,
CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO | METOJIOB PEIICHHUS MPAKTHICCKUX | KOHKYPCHI,
MUDpA; 3aJ1ad; OJIUMITHA]THI,
— TIpPUMEHEHUE OCHOBHBIX METOJIOB | - UCIIOJIb30BaHUE Pa3iIMyYHBIX | HAOMIOICHHE 3a
MOo3HaHWS  (HAOJMIOJACHUS, HAyYHOTO | PECYPCOB TUTST JNOCTIKECHUS | HAaBBIKaMH  palbOThl B
AKCIEPUMEHTA) JUIs M3YyUYEHUS | MOCTaBJICHHBIX LIEJeH - rJ100aNbHBIX,
Pa3IMYHbIX CTOPOH | IEMOHCTpAIUsi  CIOCOOHOCTEM K | KOPIOPATUBHBIX u
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA, C | y4eOHO-HUCCIIEeI0BATENbCKON U | JOKaJIbHBIX
KOTOPBIMH BO3HHKAET HEOOXOAMMOCTH | IPOEKTHOMU AEATEIbHOCTH; MH(OPMALMOHHBIX
CTAJIKUBATbCsl B MPO(ECCUOHANBHOM | - UCIOJIb30BaHUE Pa3IUYHBIX | CETSX, HAyYHBIX
cepe; CPEICTB U METOJIOB MPHU peanu3anuu | Oubanorexkax
— YMEHHE OMNpeAeNsaTh LEeIH U 3a7add | CBOUX HJIeH U MPAKTHUUECKUX 3a7a4 B | pa3jIMuHbIX
NesITeNIbHOCTH, BbIOUpATh CPeACTBA Ui | MpodecCHOHANbHOMI cdepe opraHu3anuit
WX TOCTHXKEHUS Ha MPAKTUKE; -3(hpexTUBHBIN MOUCK HEOOXOAUMOH | pe3ylIbTaThI
— YMEHHUE WCIIOJNb30BaTh pa3IUyHbIe | HH(pOpMaLKH; HAOIIOICHU I 3a
WCTOYHUKU L MOJTyYEHHS | -UCTIOJIb30BAHUE Pa3IUYHBIX | JESITENbHOCTHIO
€CTECTBEHHOHAyYHOW HH(POpPMAIMU U | HCTOYHUKOB MH(OpMALNU, BKIIIOYas | 00y4aromerocs B
OIICHUBATh €€ JOCTOBEPHOCTb JJIS | DJIEKTPOHHBIE; mporecce OCBOCHHS
JOCTHIKEHHS TOCTABJICHHBIX MLeNed U | -IeMOHCTpalus CHOCOOHOCTH | 00pa3oBaTeIbHON
3azay; CaMOCTOSITEIBHO ~ HCIOJIb30BaTh U | MPOrPAMMBI

KPUTHYECKH  OIEHUBATh

HE00X0 UMY HH(POPMAIHIO AJIs

BBITIOJTHEHUS MOCTaBIIEHHBIX

yueOHBIX 33/1a4;

-IEMOHCTpAIHS CHOCOOHOCTH

CaMOCTOSITENIbHO aHAJIM3UPOBaTh U

MPECTaBISATh HEO0X0UMYIO

UHGOPMAITUIO IS BBITIOJTHEHUS

MOCTABJIIEHHBIX  y4eOHBIX  3a7ad-

camMOaHalu3 u KOppEKIHs

pe3yNbTaTOB COOCTBEHHOW pPabOTHI,

UHTEPIPETUPOBAHHE
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JIMYHOCTHBIE pe3yabTaThl
--yCTOMYMBBIM HMHTEpPEC K HMCTOPUU U
JOCTHKEHUSIM B oOmacTu

€CTECTBEHHBIX HAyK, YYBCTBO FOPJIOCTH
3a POCCUICKHE €CTECTBEHHBIC HAYKU;

— TOTOBHOCTh K  TPOIOJDKECHHIO
oOpa3oBaHmUs, TIOBBIIIICHUIO
KBaJTM(pUKAITA B n30paHHON
podecCHOHAIBHON  IeATEIBHOCTH  C
WCIIOJb30BAHMEM 3HAHWK B 001acTH
€CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTHU
KOMIIETCHIUI B 00JIACTH €CTECTBEHHBIX
HayK JUIsI 4eJoBeKa W OOIIecTBa,
yYMEHUE WCTIOJIb30BATh
TEXHOJOTMYECKUEe  JIOCTIDKCHHS B
o0JIaCTH XUMHHU © OHWOJIOTHH IS

TTOBBIIICHHS COOCTBEHHOTO
HWHTEJUIEKTYaTbHOTO pa3BHTHUSA B
BBIOpaHHOM po¢eCCUOHATTLHOM
JIEATEIILHOCTH;

- YMCHHE MIPOAHATM3UPOBATH
TEXHOTEHHBIE MTOCIEACTBUS JUTST
OKpYXalolenl cpeapl, OBITOBON U
MIPOM3BOICTBEHHOM JIeITeIIbHOCTH
YeJI0BeKa;

- TOTOBHOCTH CaMOCTOSTEIIEHO
O0OBIBATH HOBEIE TS cebs
€CTECTBEHHOHAYYHBIC 3HAHUS c

WCIOJIb30BAHUEM [Tl 3TOTO JOCTYIHBIX
HCTOYHUKOB HHOpMAIUY;

- YMEHHE YIIPaBIISATh cBOCH
M03HABaTEIbHOU JeSITeNIbHOCTBIO,
MIPOBOJIUTD CaMOOIICHKY YpOBHS
cOOCTBEHHOTO MHTEJJIEKTYaIbHOTO
pa3BUTHUS;

- yMEHUE BBICTPaNBaTh
KOHCTPYKTHUBHBIE B3aHMMOOTHOIICHHS B
KOMaH/JIe M0 PeUICHUI0 OOIIMX 3a1ad B
00J1acTH €CTECTBO3HAHMS;

- IPOMABJIICHHUC TI'pakKAaHCTBCHHOCTH,

IaTPUOTU3MA;

- 3HaHME HCTOPUU CBOEU CTpaHbI,
JOCTHKEHUI OTEYECTBEHHBIX
YYEHBIX;

- IPOSIBJIEHUE aKTHUBHOMW KU3HEHHOMU
HO3ULUY;

- J€MOHCTpalMsi TOTOBHOCTH K
CaMOCTOSITENIbHON, TBOPYECKOMN
NESITENIbHOCTH;

- CO3HATEJIbHOE OTHOUIEHHE K
IPOJOJIKEHUIO 00pa30BaHUs

-IEMOHCTpAIHs chopMmupo-
BaHHOCTH MHUPOBO33pEHUS,
OTBEYAIOIIETr0 COBpPEMEHHBIM
peanusim;

- JACMOHCTpaluna HHTEpECa K
JOCTHIKCHUEM €CTCCTBCHHBIX HAYK

Hab6mronenue 3a

JESTEIIbHOCTBIO
oOyyaromierocs B
nporecce OCBOCHUS
00pa3zoBaTebHON
[IPOrPaMMBI
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