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Pabouas mporpamma y4eOHOM AUCHIUTUIMHBI pa3padoTaHa Ha OCHOBE:
1. Ilpuka3za MunucrepcrBa obpasoBanust 1 Hayku P® ot 17 mas 2012 r. Ne 413 «O6

YTBEPXKICHHH (eepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEebHOIO CTaHAApTa CPEIHETO
o01rero o6pa3oBaHUs

2. IIpukaza Munuctepcta oOpa3oBanus u Hayku PO ot 31 nexabps 2015 r. Ne 1578 «O
BHECEHUH M3MEHEHUH B (eiepalibHbII TOCyIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIAPT CPEIHETO
oOmiero o0Opa3oBaHUs, YTBEPKICHHBIM NPHUKA30M MHHHCTEPCTBA OOpa3oBaHUS U HAyKH
poccuiickoit dpeaeparuu ot 17 mast 2012 r. Ne 413»

3. [Ipukaza MunucrepctBa oopazoBanus u Hayku PO ot 9 gexabps 2016 r. Ne 1565 «O6
YTBEpkKACHUH (PeepabHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
npodecCuoHAIbHOTO 00pazoBaHus 1o crenuanbHocTu 43.02.15 IloBapckoe M KOHAMTEPCKOE
JIEII0

4. IlpumepHoii  mporpamMmbl  00IIEO0pa30BATENbHON  y4eOHON  MUCIUILIMHBI
EctectBo3Hanue, s mpogecCHOHANBHBIX O00pa30BaTEIbHBIX OpPraHU3alMil PEKOMEHIOBAHO
denepanbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexjeHueMm «®DenepanbHblii HUHCTHTYT
pazButus obpazoBanHus» (OPI'AY «DPUPO») B KkauecTBe MNPUMEPHOM MpOrpamMmbl s
peanu3anuy OCHOBHOM TpodeccroHanbHON o0pa3oBaTenbHOM mporpammbel CIIO Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHMs € MOJyYE€HUEM CpelHero obiiero oopazoBanus MpoTokoa Ne 3
ot 21 urona 2015 r. Perucrpanmonnsiii Homep peuenszun 381 ot 23 wurons 2015 r. OI'AY
«DOUPO»

Opranusanus-paspadoTymnk: I'ocynapcrBeHHOE OrOKETHOE npodeccuoHalibHOE
obOpasoBarenbHoe yupexjaeHue Hpkyrckoit obnactu «bpaTckuili TOProBO-TEXHOJOTUYECKUMA
texHukym» (nanee — I'bIIOY O BTTT)

Pa3paboruuk (u):

JyOpiHuHa Banentuna BrmamuMupoBHa, mpemnojaBaTels 001e00pa3oBaTebHOTO yYeOHOTO
LUK

[lectakoBa Jlapssi AHapeeBHa, MPEno1aBaTeNb 0011e00pa3oBaTeIbHOTO YYEOHOTO UK
Koctuna TatesiHa BnagumupoBHa, ipenogaBatenb 001meo0pa3oBaTeIbHOTO Y4eOHOTO KA
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1. IACIIOPT PABOYEH TPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
OY /.09 ECTECTBO3HAHME

1.1. Ob6J1acTh IpUMeHeHUs1 padoyeil MPorpaMmbl

Pabouas mporpamma y4eOHON TUCHUIUIMHBI SBJISETCS YaCThIO MPOTPAMMBI MMOATOTOBKU
crienanuctoB cpennero 3BeHa (manee - IIIICC3) B coorBerctBHM ¢ ®I'OC CIIO 43.02.15
[ToBapckoe M KOHIMTEPCKOE JEJI0, BXOMALICH B COCTAaB YKPYMHEHHOW TpYMIBI MpodeccHii,
cnenpansHocTeit 43.00.00 CepBuc u TypH3M.

Bxuttouaer B ce0si: macnopT pabodeil mporpaMMbl y4eOHOW TUCHMILIMHBI, CTPYKTYPY H
coJlep)kaHue y4yeOHOM NUCUUIUIMHBI, YCIOBUS peajn3aluu y4eOHOW MUCIUIUIMHBI, KOHTPOJIb U
OLIEHKA PE3yJIbTaTOB OCBOCHUS YUEOHOM TUCIIUIUIMHEL.

1.2. Mecto yueoHo# aucuumiannbl B crpykrype IIIICC3: yuyeOHas aucuMIUIMHA BXOAWUT B
obmeob6pazoBatenbHbii Uk [ITICC3.

1.3. Hean u 3ama4yu y4eOHOM JUCHMIUIMHBI — TPe0OBAHMSI K Pe3yJbTaTaM OCBOEHMS
AUCHHUIJIMHBI

Copep:xanue MporpaMMbl HAIPaBJICHO Ha IOCTIXKEHUE CIEAYIOIUX 1esIe:

OCBOCHHE 3HAaHUH O COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTUHE MHpPAa U METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoliee BaXHBIMU UACSIMH M  JOCTHXKEHUSMU
C€CTCCTBO3HAHMA, OKa3aBIIMMU ONIPCACIAIOIMCC BIIMAHUC HAa PA3BUTUC TCXHUKHU U TGXHOHOFHfI;

OBJIAJICHHE YMEHHUSMH TPUMEHSTh TOJy4YCHHbIC 3HaHUS A1 OOBSCHEHHS SIBICHUN
OKPYKAIOIIET0 MUPA, BOCHPHUATHS WH(OPMAIMK €CTECTBEHHO-HAYYHOTO U MPOPECCHOHATHHO
3HAYUMOTO COJEp)KaHUS; pPa3BUTHE HHTEUIEKTYallbHbIX, TBOPUYECKUX CIOCOOHOCTEH U
KPUTHYCCKOI'O MBINUJICHUA B XOAC IMPOBCACHUA HpOCTCfIHIHX HCCHCHOB&HHﬁ, aHaJiu3a HBHGHHﬁ,
BOCTIPUATHUS U MHTEPIPETALMU €CTECTBEHHO-HAYYHON NH(OpMAIUY;

BOCIIUTaHUEC y6€)KI[CHHOCTI/I B BO3MOJXHOCTH IIO3HAHUSI 3aKOHHOU npupoasl H“
WCIIONIb30BaHUsl JOCTHKCHUN €CTECTBEHHBIX HAayK AJI1 Pa3BUTHUS IUBWIM3AIMH U MOBBIIICHUS
Ka4dyeCTBa KHU3HU,

MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HaHUH B NPO(ECCHOHATBHOM MAEATEeIBbHOCTH H
HOBCGI[HGBHOI\/’I KHU3HU OJIA obecreueHust 0OE30IIaCHOCTHU KUBHCACATCIBbHOCTH,; TPaMOTHOI'O
MCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 310POBbS, OKPYXKAIOLIEH CPEIbl.

B pesynbrare ocBoeHuUs No
JUCTIUTUINHBI JTUTAaKTHYECKO dopmupyemast TUIaKTHUECKas eIUHHIIA
00y4Jaromuics JOJDKeH | 1 eTUHUIIBI
OU3UKA
YMers
v 1 ITpuBOANTE MPUMEPHI SKCTIEPUMEHTOB H(WJIN) HAOIIOCHUH,

000CHOBBIBAOIINX: aTOMHO-MOJICKYJSIPHOE CTPOCHHE BEIIECTBA.

V.2 ITpuBOANTE MPUMEPHI SKCTIEPUMEHTOB H(WJIN) HAOIIOJCHUH,
000CHOBBIBAIOIINX CYIIECTBOBAHHE JIEKTPOMArHUTHOTO MOJIS U
B3aUMOCBSI3b AJICKTPHUECKOTO U MATHUTHOTO TOJIEH.

V.3 [IpuBOANTE PUMEPHI IKCIIEPUMEHTOB U(WJIH) HAOIOJCHHN,
000CHOBBIBAIONINX BOJHOBBIE M KOPIYCKYJISIPHBIE CBOIMCTBA CBETA.

V.4 [TpuBoAMTH TPUMEPHI 3KCIEPUMEHTOB W(MIN) HaOIIOCHUH,
000CHOBBIBAIOINX HEOOPATHMOCTH TEIUIOBBIX IPOLIECCOB, pazderaHue
raJlakTUK.

V.5 [TpuBoAMTH TPUMEPHI 3KCIEPHUMEHTOB H(MIN) HaOIIOCHUH,
000CHOBBIBAIOIIUX: 3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKY,

V.6 [TpuBoAMTH TPUMEPHI 3KCIEPUMEHTOB W(MIN) HaOIIOCHUH,
000CHOBBIBAIOIINX 3aBHCHUMOCTh CKOPOCTH XHMHUYIECKOH PEaKIiH OT
TEMIEpaTyphl ¥ KaTaJIN3aTOPOB.

v.7 [TpuBOANTH MPUMEPHI SKCTIEPUMEHTOB M(WJIHN) HAOIIOJCHHUH,




000CHOBBIBAIOIINX KIIETOYHOE CTPOCHHE )KHUBBIX OPraHu3MoB, poisis JJHK
KaK HOCHTEJISl HACJICICTBEHHOW WH(pOPMaNnHy,

v.8

[TpuBOANTH IPUMEPHI SKCTIEPUMEHTOB H(WJIH) HAOIMIOJCHHH,
000CHOBBIBAFOIIIHMX IBOJIFOLIUIO YKUBOI HPUPOABL

V.9

[TpuBOANTH IPUMEPHI SKCTIEPUMEHTOB H(WJIH) HAOIIOJCHUN,
000CHOBBIBAIOIIUX MPEBPAIICHUS SHEPTUH U BEPOSITHOCTHBIM XapaKTep
IIPOLIECCOB B JKUBOM M HEXHUBOI IPUPOJE.

[TpuBOANTH IPUMEPHI SKCTIEPUMEHTOB H(WJIH) HAOIMIOJCHUN,
000CHOBBIBAIOIIIMX BIIUSIHHE JSSATEILHOCTH YeJIOBEKa Ha YKOCHCTEMBI.

OOBACHATH MPUKIIAJTHOE 3HAUCHUE BAKHEHUIIINX TOCTH)KEHUH B 001aCTH
€CTECTBEHHBIX HAYK JJIsl PA3BUTHUSI SHEPTETUKH, TPAHCIIOPTA U CPE/ICTB
CBSI3H.

OOBICHATH MPUKIIAJHOC 3HAYCHUEC Ba)XKHEUIIINX JOCTHKECHUI B obnactu
C€CTCCTBCHHBIX HAYK IJI MOJYYCHUS CUHTCTUICCKUX MAaTCPUAJIOB C
3aJJaHHBIMH CBOHCTBAMHU.

OOBICHATH MPUKIIAJHOC 3HAYCHUEC Ba)XKHEUIIINX JOCTHKECHUI B obnactu
CCTCCTBCHHBIX HAYK JJIsI CO3JAaHUs OHMOTEXHOJIOT U

OOBICHATH MPUKIIAJHOC 3HAYCHUEC Ba)KHEUIIINX JOCTHKECHUI B obnactu
CCTCCTBCHHBIX HAYK JJI JICHCHUSL I/IHq)eKIII/IOHHLIX 3a00JI€BaHMIA.

OOBSICHATD NPUKIIAJAHOE 3HAYCHUE BAXKHEHIIIMX JOCTH)KEHUH B 001acTh
€CTECTBEHHBIX HAYK Ul OXPaHbl OKPYXKAIOIIEH CPeJIbl.

BI)IJIBI/IFaTI) TUIIOTE3bI U Npe€ajIaratb MyTHU UX NPOBCPKH, ACIaTh BbIBO/bI
Ha OCHOBC OKCHECPHUMCHTAJBbHBIX HOaHHBIX, MNPCIACTAaBJICHHBIX B BHUIC
rpaduxka.

BbIBUraTh TUMOTE3bI U MPEJIAraTh MyTH WX MPOBEPKH, [ENIaTh BBHIBOJIBI
HAa OCHOBE SKCICPUMEHTANbHBIX JAHHBIX, MPEJCTABICHHBIX B BHIIC
TaOIUIIBL.

BrlaBurate runoTessl U NpeAnaraTb MyTH UX MPOBEPKH, AEIATh BHIBOJBI
Ha OCHOBE OKCIEPUMEHTAJbHBIX JaHHBIX, IPEICTaBICHHBIX B BHIE
JIUarpaMMBl.

Paborath c ecrecTBeHHO-Hay4HOW HH(pOpPMAIMEH, COJepKalleics B
COOOIIEHUAX CMU, HHTEpPHET-pECypCax, Hay4HO-IIONYJIIPHON
auTeparype:

BHa}leHHe 3HAHUSAMH O HauOOJee BaXKHBIX OTKPBITHUAX U JOCTUIKCHHUAX B
obnactu CCTCCTBO3HAHUA, NMOBJIUABIINX HA 3BOJIOIMIO Hpe[[CTaBHeHI/Iﬁ o
MpupoJC, Ha Pa3BUTUEC TCXHUKU U TEXHOHOFHﬁ;

Brnaners MeTomaMu NoOMCKa, BBIIENSATH CMBICIIOBYIO OCHOBY M OLICHHBATh
JIOCTOBEPHOCTH HH(OPMAIHH;

Hcnonb30BaTh NPHOOpETCHHBIE 3HAHWSA M YMEHHS B IPAKTHYECKOW
JIeITEIIbHOCTH W TIOBCEJHEBHOW JKM3HM JUIsl OLIEHKM BIHMSHHUS Ha
OpPTraHW3M YeJOBEeKa JJIEKTPOMAarHUTHBIX BOJIH M PaJHOaKTHBHBIX
W3ITy4YEHUH.

Hcnonp3oBaTh HpI/IO6p€TeHHHe 3HaHUSI MU YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIBbHOCTHU U HOBCC,I[HGBHOﬁ JKHU3HU OJI: 3Heproc6epe>1<eHH$[.

Hcnonp3oBaTh HpI/IO6p€TeHHbIe 3HaHUSI WU YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIBbHOCTHU n HOBCC,I[HCBHOﬁ JKHU3HU JUIA 0e30I1aCHOI0
HCIOJIb30BAHUA MATEPHUAJIOB U XUMUYCCKUX BCHICCTB B 6I>ITy.

Hcnonb30BaTh NPHOOpPETEHHBIE 3HAHWA M YMEHHS B IPaKTHYECKOU
JIESITETPHOCTH W TIOBCEIHEBHOM  JKM3HM AN  NPO(PUIAKTHKH
MHQEKITMOHHBIX 3a00IeBaHUil.

Hcnonb3oBaTh NPHOOpPETEHHBIE 3HAHWA M YMEHHS B IPaKTHYECKOU
JESTETPHOCTH W TIOBCEIHEBHOHW JKM3HM AN  NPO(PHUIAKTHKH
HUKOTHMHOBOH, JIKOTOJIbHOM ¥ HAPKOTUUYECKON 3aBUCUMOCTEM.

v.27

Hcnonb30BaTh NPHOOpETCHHBIE 3HAHUSA M YMEHHS B IPAKTHYECKOW
JACATCIIBPHOCTH H HOBCC}IHCBHOﬁ KU3HU JJIA. OCO3HAHHBIX JIMYHBIX
JICHCTBUH 110 OXPAHE OKPYXKaroLeH Cpesibl.

V.28

C(l)OpMHpOBaHHOCTL YMCHUA NMPUMEHATH €CTCCTBCHHO-HAYYHbIC 3HAHUSA
JJIA 00BACHEHUS OKpYXaromiux SIBJICHUI.

v.29

C(bOpMHpOBaHHOCTB YMCHUA NMPUMEHATH CCTECTBEHHO-HAYYHbIC 3HAHUSA
JUIA COXpaHCHUA 310pOBb4, obecrnieueHus 0e30IMaCHOCTH
JKHU3HCACATCIbHOCTH.




¥.30

ChopMHPOBaHHOCTh YMEHUSI IPUMEHSTH €CTECTBEHHO-HAay4YHbIC 3HAHHS
st OepexHOro  OTHOLIGHHMS K IPHUPOJAE,  PALMOHAILHOIO
IPHUPOIOIIONE30BAHMS, a TaKKe BBIOJIHEHUS POJM TPaMOTHOTO
OTpEeOUTENS;

3HaTh

CMBICIT TOHSATHIA: QJICKTPOMArHuTHBIC BOJIHBI, KBAHT.

CMBICT ITOHATHI: dBOJIIOIHs BeeneHHoM.

CMBbIcT OHSTHH: O0bII0H B3pEIB, COTHEUHAs! CHCTEMa, TATaKTHKA.

AW —

CMBICTT  TIOHATHH: TEPHOAWYCCKHHA  3aKOH, XUMHYECKas CBS3b,
XIUMHYECKast PEaKIHs.

()]

CMBICT TOHATHH: MAaKPOMOJIEKYJIa, OSJIOK, KaTaIu3aTop, pepMeHT.

CMBICT TOHATHH: KIIeTKa, TU(PepeHITHAIN KIETOK.

o

Cwmeicn nousituii: JJHK, Bupyec.

0|

CMBICII ITOHATHN: OMOJIOTHYECKAS DBOJIFOLIM.

3.9

CMbIcT oHSTHH: OropazHooOpas3ue, OpraHu3M.

3.10

CMBICIT TOHSATHIA: TIOITYJIAIINSA, DKOCUCTEMA.

3.11

CwMebich noHsTHH: 6nocdepa.

3.12

CMBICII TIOHATHIH: SHTPOIHSI, CAMOOPraHU3aNNS;

3.13

Bxmag  BeqmkmxX ~— y4eHBIX B (OPMHPOBAaHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHbBI MHUpa,

®opMupyemble
KOMITCTEHIINI

OK 02

OcCyIecTBIATh TOUCK, aHAJIM3 U MHTEPIPETALNI0 HHDOPMALIHH,
HEO0OXO0AMMO¥ JUIs BBITIOJIHEHUS 33124 MPOo(ecCHOHaTbHON
JeATEeIbHOCTH.

OK 03

[TnanupoBath 1 pealu30BbIBaTH COOCTBEHHOE MPO(ECCHOHABHOE U
JIMYHOCTHOE Pa3BUTHE.

OK 04

PabotaTh B KOJIEKTHBE U KOMaH[e, 3p(HEeKTHBHO B3aUMO/IeHCTBOBATD C
KOJUIEraMH, PYKOBOJCTBOM, KIMEHTaMU.

OK 05

OcyHIeCTBJ'IHTI) YCTHYIO U TUCbMEHHYIO KOMMYHHKaIIUIO Ha
rOCyJapCTBEHHOM SI3BIKE C YIETOM 0COOCHHOCTEH COIHATBHOTO
KyJIbTYPHOTO KOHTEKCTA.

OK 06

[TposBIATE TPaKAAHCKO-TIATPUOTHICCKYIO TIO3UIIHIO, IEMOHCTPHPOBATh
OCO3HaHHOE ITOBE/ICHIE HA OCHOBE TPAIUIIMOHHBIX 00IICYETIOBEUECKIIX
LEHHOCTEN

OK 07

CoJielicTBOBaTh COXPaHEHHIO OKPYKAIOIIEH CPeIbl, pecypcocOepekeH o,
3¢ EeKTUBHO JICHCTBOBATh B YpE3BbIYAHHBIX CUTYAIHSX.

OK 09

Hcnonp3oBaTh MHOOPMAMOHHBIE TEXHOJIOTHH B TPOQECCHOHATBHON
JIeSITeIIbHOCTH

1.4. OcBoenne coaep:xanus yueoHoil qucuunauabl OY/1.09 EctecTBo3HaHue obecrieunBaeT
JOCTH>KEHUE 00YUaIOIIUMUCH, CIEYIOIUX PE3YIbTaTOB:

1.5. PexomeHnayemoe K0JIM4eCTBO YaCOB HA OCBOeHUE padoueil MporpaMMbl JMCHHUIIJIMHbI:
O061wem obpazoBarenbHOI Harpy3ku 108 yacos, B TOM duce:

Bcero 3austuii 108 yacos:

Teoperuueckoro oOyueHus 77 4acos,;
JlaboparopHble 1 TpakTHIeckue 3austus 31 gac.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHO 1M CUMIIMHBI M BUAbI Y4e0HO0#l padoThl

Bup yueoHoii paboThbl

O0bem yacoB

O0beM 00pa3oBaTeIbHOI HATPY3KHU 108
Bcero 3aHaTuii 108
TEOPETHICCKOTO O0YICHHUS 77
71a00paTOPHBIE 3aHATH 29
MPaKTUIECKHE 3aHATHS 3
KOHTPOJIbHBIE PaOOTHI 3

IIpomexxyrounas arrecranus B popme nuddepeHIMpoOBaHHOIO 3a4eTa

2.2 YyeOHas pabora
Buabl yueOHol padoTsl 1 kype Beero uacon
1 cemecTp 2 cemecTp

58 50 108
PU3UKA
O0bem 06pa3oBaTebHON HATPY3KH 28 20 48
Bcero 3ansaTuii 28 20 48
TEOPETHYECKOro 00y4eHHS 23 16 39
NPaKTHYECKUE 3aHATUS 0 0 0
J1a00paTOPHBIE 3aHATHS 6 6 12
KOHTPOJIbHBIE pabOTBHI 0 1 1
XUMMUs
O0BbeM 06pa3oBaTeIbHOI HATPY3KHA 15 15 30
Bcero 3ansaTuii 15 15 30
TEOPETHYECKOro 00y4eHHS 11 9 20
NPaKTHYECKUE 3aHATUS 1 0 1
J1a00paTOPHBIE 3aHATHS 6 5 11
KOHTPOJIbHBIE pabOTHI 0 1 1
BUOJIOT'UA
O0BbeM 06pa3oBaTeIbHOI HATPY3KHA 15 15 30
Bcero 3ansaTuii 15 15 30
TEOPETHYECKOro 00y4eHHs 13 10 23
NpaKTHYECKUE 3aHITUS 0 1 1
J1a00paTOPHBIE 3aHATHS 3 3 6
KOHTPOJIbHBIE pabOTHI 0 1 1
ITpomesxyTouHast arTectarys B Gopme nudrpepeHIIPOBaAHHOIO 3a4eTa




2.2 TemaTnuyeckuii I1ad u coaepxanue yyeOHou qucuuminabl OY /.09 EcrectBo3Hanue

Ne Copep:xaHue y4eOHOT0 MaTepuaJa, Meroxmeckie Oobe Ne ®opmupyembl| Ypose | Teky
HaumeHnoBanue yueOHOT JadopaTopHbie U IPAKTHYECKUE 3aHATHSA, M JHIAKTUHY e Hb ui
XapaKTEePUCTUKHU y4eOHOro o
pa3ziesioB U TeM 0 KOHCYJbTAlHH, CAMOCTOSATeIbHAS padoTa SAHSTHS yaco ecKoii KOMIIETEHI] | OCBOEH | KOHT
3aHATHUSA o0yyarouerocs B eIMHULIBI HH us poJib
1 2 3 4 5 6 7 8 9
DOU3UKA
Tema 1. Beenenue. 1 Coaep:xkanue yueOHOT0 MaTepHaja Tun ydye0HOro 3aHATHA: 1 OK 03. +
BxomHoii cpe3 3HaHUH 00yJIarOIIIXCsl. KOHTPOJIb 3HAHHM OK 05.
MeToabl y4eOHOr0 3aHATHA:
MUCHMEHHBIA KOHTPOJIb
®DopMa yueOHOro 3aHSITHUS:
paboTa o BapHaHTaM
2 Coaep:xkanue yueOHOT0 MaTepuasia Tun y4eOHOro 3aHaTHS: 1 V.1l OK 02. 1
Pounb Ghu3uku B MO3HAHUK OKPYIKAIOIIETO MHUPA U YCBOEHHE HOBBIX 3HAHUI. 3.13 OK 03.
pa3BUTHU UUBUIM3AUUHU. ECTECTBEeHHOHAYUYHBIH MeToabl y4eOHOr0 3aHATHSA: OK.04
METO]I IO3HAHMUS, €T0 BO3MOXXHOCTH U TPAHUIIBI OOBSICHUTEITFHO- OK .05
MIPUMEHUMOCTH. MoIeTMpOBaHUE SIBIICHUN U WLUTIOCTPATHBHEIH. OK.07
00BexTOB TpHpoabl. EcTecTBeHHOHAayYHAs KapTHHA ®opMa yueOHOro 3aHATHSA: )
MHpa ¥ e¢ BaKHEHIITHE COCTABIISFOIINE. ($poHTaTBHAL. OK.09
Paszgen 2. MexaHuka 13
Tema 2.1 3 Conep:xxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHN: V.6 OK 02. 2
MexaHnuueckoe Mexannyeckoe JIBJKECHHUE. OTHOCHTEIBHOCTh | YCBOCHUE HOBBIX 3HAHHM. V.28 OK 03.
JIBIDKCHUE. MEXaHUYeCKOro  JBWXKEHHsS. Buabl  jaBikeHus | MeToabl yueGHOro 3aHSITHA: OK.04
OTHOCHTEIBHOCTh (paBHOMEPHOE, PABHOYCKOPEHHOE, MEPHOAMYECKOE) | OOBICHUTENBHO- OK.05
MEXaHHUYECKOTO 1 UX rpaduyeckoe omucaHue. WJUTIOCTPATHBHBIH, ’
nBHKeHUs. Buabl PENPOAYKTUBHBII. 2 OK.07
JIBIDKCHUS ®opmMa y4eOHOro 3aHATHSA: OK.09
(paBHOMEpHOE, (bpoHTaNBHAS.
PaBHOYCKOpPEHHOE,
MEPUOTUYECKOE) H UX
rpadudeckoe ONrCaHue.
Tema 2.2 4 Conep:xanue yue0HOT0 MaTepHuaJia Tun y4yeGHoOro 3aHsiTus: \V OK 02. 2
BzaumoneiictBue Teil. BsaumopeiictBue Ten. 3akonbl Herorona. IloHsTHE | YCBOEHHE HOBBIX 3HAHHUH. V.28 OK 03.
3akonbl HeroTOHA CHIIBI, MaCCHI TeJla, HHEPIHUAIBHBIX CHCTEM OTCYETA. MeToab! y4eOHOT0 3aHSITHS: OK.04
00BSCHUTENLHO- 5 5 OK.05
WIITIOCTPATUBHBIN,
PenpONYKTUBHBIH. OK.07
®opmMa y4eOHOro 3aHATHSA: OK.09
($poHTaTBHAL.




Tema 2.3 5 Copep:xaHue yueOHOIr0 MaTepHuaJa Tun y4edHoro 3aHsiTHs: V.8 OK 02.
3aK0H BCEMHUPHOTO 3akOH BCEMHPHOTO  TATOTEHHs. HeBECOMOCTh. | YCBOCHHE HOBBIX 3HAHHUM. V.28 OK 03.
TATOTEHUSI. [loHATHSA CUIIBI TSXKECTH, BECA TEIA. MeTtoabl y4eOHOI0 3aHATHSA: OK.04
Hesecomocts OOBSICHUTEITFHO- OK.05
WUTIOCTPATHBHEIH,
PEnpONYKTUBHBIH. OK.07
®opMa y4eOHOro 3aHATHA: OK.09
(dpoHTaNTBHASI.
Tema 2.4 6,7 JlaGopaTopHoe 3ansiTHe Ne 1 Tun y4edHoro 3aHsiTHs: V.7 OK 02.
HUccnenoBanne «MccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS OT Beca | CHCTEeMaTH3alluK 3HAaHUH Vs 0OK.04
3aBUCHMOCTH CHJIBI Tesa. MeToab! y4eOHOT0 3aHITHS: V.28 0K.05
TpEHHs OT Beca Telia YaCTHYHO-TIOUCKOBBIN OK.09
@DopMa yueOHOro 3aHSITHUS:
IrpyIIoBas
Tema 2.5 8 Coaep:xkanue yueOHOT0 MaTepuasa Tun y4eOHOro 3aHaTHS: \V OK 02.
3aKOH COXpaHEHUs IMousTHsA MMITyJIbCa TEJIa M MMITYJIbCa CHIIbL. 3aKOH | YCBOCHHE HOBBIX 3HAHHUM. V.19 OK 03.
UMITYJIbCa ¥ PEaKTHBHOE COXpaHEHHs WMIyJbCa M pPEaKTHBHOE JBWKeHHE. | MeToabl yueOHOro 3aHsITHA: OK.04
IIBIDKCHUE. PeakTiBHOE NBMKCHUE B IPUPOJIE U TEXHUKE. penponyKTunBHHﬁ, YaCTUYHO- OK.05
TTOUCKOBBIN
®opma yueOHOro 3aHITHS: OK.07
($poHTaTBHAL. OK.09
Tema 2.6 9 Coaep:xkanue yueOHOT0 MaTepuasia Tun y4eOHOro 3aHaTHS: V.ie6 OK 02.
3aKoH COXpaHEeHHUsI Buasl MeXaHHYSCKOW JHEPIUU: KHUHETHYECKas U | YCBOCHHE HOBBIX 3HAHHM. V.20 OK 03.
MeXaHHUYeCKOW YHEPTUH. NoTeHLMaNbHast dHeprus. [lonHas MexaHuveckas | MeToabl y4eGHOr0 3aHSITHA: V.28 OK.04
9HEPrHsl. 3aKOH COXPAHEHHS MEXaHUYECKOM SHEPru. | OOBSICHUTEIBHO- OK.05
WIITIOCTPATUBHBIN, METO/I KEUCOB.
®opmMa y4eOHOro 3aHATHSA: OK.07
paboTa B MaIlbIX TpyHITax OK.09
Tema 2.7 10 Conep:xxaHue y4eGHOro MaTepuaJia Tun y4eGHOro 3aHsATHA: ] OK 02.
PaboTa 1 MOIITHOCTB. [NonsaTns MexaHW9IEeCKOil pabOTHI 1 MOIITHOCTH. YCBOCHHE HOBBIX 3HAHHA. OK 03.
MeToabl y4eOHOI0 3aHATHSA: OK.04
OOBSICHUTEITFHO- OK .05
WLUTIOCTPATHBHEIH.
®opma y4eOHOro 3aHATHA: OK.07
($poHTaTBHASL. OK.09
Tema 2.8 11 Copep:xaHue yueOHOr0 MaTepuaJa Tun yyedHOro 3aHsTHA: \ Vs OK 02.
Mexannueckne Mexanuueckue Kkojebanus. [lepron, amIiuTyna W | YCBOSHHE HOBBIX 3HAHHM. OK 03.
kosrebanus. [lepuon u yacToTa KosiebaHud.  3aBHCUMOCTh nepuoaa u | MeToabl yueGHOIro 3aHSITHA: OK.04
qacToTa KoJIeOaHmit 4acTOThl CBOOOJHBIX KOJIEOAHWHM OT [JIMHBI HHUTH | OOBSICHUTEIHHO- OK.05
HUTAHOI'O0 MasATHUKA WM MacCCbl TC€jla IPYXKHWHHOTO WIITIOCTPATUBHBIN, OK.07

MasTHHKA.

PpenpOaYKTUBHBIN.




®opma y4eOHOr0 3aHATHSA:
($poHTaTBHAL.

OK.09

12,13 | JladopaTopHoe 3ansiTHe Ne 2 «/3yucHne Tun yye0HOro 3aHaTHA: V.17 OK 02. +
3aBHCHUMOCTH IIEPHO/IA M YACTOTHI CBOOOIHBIX CHUCTEeMaTHU3aluy 3HAHU I V.8 0OK.04
KoJIcOaHHUI HUTSIHOTO MAsTHHUKA OT €0 JUTHHBD. Metoabl y4eOHOr0 3aHATHS: 2 0K.05
TIPOOIIEMHBIH OK.09
®opMa y4eOHOro 3aHATHS: ’
rpyIHoBast
Tema 2.9 14 Conep:xkaHue y4eOHOro MaTepuajia Tun y4yeGHOro 3aHsITHA: V.19 OK 02.
MexaHHU4eCKHe BOJHEL. Mexanundeckne BoaHbI. Buapl BoiH. CBOWCTBA BOJH. | YCBOEHHE HOBBIX 3HAHUM. OK 03.
CBo¥icTBa BOJIH. JuHa BosHBI. CKOPOCTH BOJH. 3aBUCUMOCTH JJTUHEI | MeToabl y4eOHOro 3aHATH: OK.04
BOJIHEI OT YaCTOTEI KOJICOaHUH. O6T)5ICHI/ITCIII)HO- 1 0K.05
WIITIOCTPATUBHBIN,
PenpONYKTUBHBIN. OK.07
®opMa y4eOHOro 3aHATHSA: OK.09
($poHTaTBHAL.
15 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V.20 OK 02.
3ByKoBbIe BOsIHBI. CBOMCTBA 3ByKa. CKOPOCTh 3ByKa. | YCBOCHHE HOBBIX 3HAHHUM. OK 03.
VYIbTpa3ByK M €ro HCHOJB30BaHWE B TEeXHHKE W | MeToabl y4eOHOro 3aHATHA: OK.04
MEJUIINHE. OOBSCHHUTEIBHO- 1 OK.05
WITIOCTPATUBHBIN, METOJI KEWCOB
®opMa y4eOHOro 3aHATHSA: OK.07
paboTa B MaJIbIX IpyMmax. OK.09
Pa3zgen 3. Moaekyasipuas ¢puszuka. TepMoauHaMuka 12
Tema 3.1 16 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsiTHs: V. OK 02.
ATOMHO-MOJIEKYJISIPHOE Hctopuss aromuctuueckux yueHuil. OCHOBHBIC | YCBOCHHE HOBBIX 3HAHHM. V.4 OK 03.
CTPOEHHE BEILECTBA monoskennss  MKT. HaOmiogenust u ombIThl, | MeTOAbI y4eOHOr0 3aHATHS: OK.04
Macca u pazmepsl HOJATBEPIKAAIOIINE ATOMHO-MOJIEKYJIAPHOE CTPOEHHE | OOBSICHUTEIBHO- 1 OK.05
MOJIEKYJI BEIIIECTBA. WJUTIOCTPATUBHBIH.
[ToHsiTHST OTHOCUTENBHOH MOJIEKYJsIpHOH Maccel, | dopma y4eGHOro 3aHsITHs: OK.07
MOJSIDHOM MacChl, MOJISI, KOJNHMYECTBA BellecTBa. | (ppOHTaNIbHAS. OK.09
Pacuer Macchl ¥ pa3MepoB MOJIEKYJ M aTOMOB.
Tema 3.2 17 CopepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V4 OK 02.
TemnoBoe nBIKEHUE. [MonsaTre TeMOepaTypsl, aOCOMOTHOI TeMIepaTyphl. | YCBOCHME HOBBIX 3HAHUM. OK 03.
Temneparypa kak Mepa BpoyHoBckoe aBmxeHue. TemsoBoe aBmkeHue. | MeToabl y4eOHOr0 3aHsITHSA: OK.04
CpeIHel KHHETHIECKON TemnoBoe paBHOBeche. Temieparypa Kak Mmepa | OOBSCHUTEIBHO- 1 OK.05
SHEPrUM YacTHIL. CpeaHeH KHHETHYECKOH SHEPTUH YacTHLI. WILTIOCTPATHBHEIH, OK.07
PENpPOAYKTUBHBIN.
®opmMa y4eOHOro 3aHATHSA: OK.09
($poHTaTBHAL.
Tema 3.3 18 Coaep:xkanue yue0OHOT0 MaTepuaja Tun y4eOHOro 3aHATHS: 1 V.4 OK 02.
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Mopens uaeaabHOTO Wneanbupiit  raz.  Mojaenb  HIeanbHOrO  rasa. | yCBOGHHME HOBBIX 3HAHUM. OK 03.
ra3a. CBs3b MEXIy HaBnenne wuneampbHOro raza. Ces3p  Mexay | Meroabl yueOHOro 3aHITHS: 0K.04
JIaBJICHUEM U CpeaHEN JNaBIICHHEM H CpeIHeH KHHETHYeCKOH »JHeprueil | oObSICHUTEIBHO- 0K.05
KUHETHYECKOM dHEpruen MOJIEKYJ ra3a. HacplllleHHble M HEHaCBILIEHHBIE | WUIIOCTPATUBHBIM, OK.07
MOJIEKYJI Ta3a. Mapsl. PETIPOAYKTHBHBIH.
®opMa y4eOHOro 3aHATHA: OK.09
($poHTaTHHAL.
Tema 3.4 19 Conep:xkaHue y4eOHOro MaTepuajia Tun y4yeGHOro 3aHsTHA: V4 OK 02.
YpaBHEHHUE COCTOSIHUSA VpaBHEHHE COCTOSHHWS HACAIBHOrO Ta3a. 1'a30Bble | YCBOEHHE HOBBIX 3HAHHUM. OK 03.
U7ieaJbHOrO rasa. 3aKkoHBI. 130 mporeccsl MeToab! y4eOHOT0 3aHITHS: OK.04
T'azoBeIe 3aKxoHBL M30 0OBSCHUTEIILHO- OK.05
MPpOLECChI WIITIOCTPATUBHBIN,
PenpONYKTUBHBIN. OK.07
®opMa y4eOHOro 3aHATHSA: OK.09
($poHTaTbHAS..
Tema 3.5 20,21 JlaGoparopHoe 3ansitue Ne 3 Tun y4yeGHOro 3aHITHS: YPOK V4 OK 02. +
OneITHasA MpOBEpPKa «OmnpbITHas npoBepka 3akoHa ['eit-JIroccakar CHUCTEeMaTH3alluy 3HAHU I 0K.04
3akoHa I efi-JIroccaka MeToabl y4eOHOr0 3aHATHSA: 0K.05
TIPOOIICMHBIH OK.09
®opma yueOHOro 3aHITHS:
rpyIIoBast
Tema 3.6 22 Conep:xaHue y4eOHOT0 MaTepuasia Tun y4ye4GHOro 3aHITHA: V4 OK 02.
PaboTa raza. Pabora rasa. YCBOECHHE HOBBIX 3HAHUM. OK 03.
MeToabl y4eOHOT0 3aHITHS: OK.04
00BSICHUTEIILHO- OK.05
WITIOCTPATUBHBIN,
PenpONYKTUBHBIN. OK.07
®opma yueOHOr0 3aHITHS: OK.09
($poHTaTBHAS.
Tema 3.7 23 Conep:xxaHue y4eGHOro MaTepuaJia Tun y4eGHOro 3aHsITHA: V4 OK 02.
Kpucrammmueckue u Kpucramummueckue 1 amopdHble BeniecTBa. MOHO H | YCBOEHHME HOBBIX 3HAHUH. OK 03.
amop(HbIEe BEIIECTBA. IO KPUCTAUIBL.  AHHM30TpONHs  KpHUCTAIUIOB. | MeToabl y4eOHOro 3aHATHA: OK.04
Kunkue KpucTamisl Kunkue xpucTaIIbL. OOBSCHUTEILHO- OK.05
WITIOCTPATHBHBIN, METOJT KEWCOB
®opmMa y4eOGHOro 3aHATHSA: OK.07
paboTa B MaJbIX IpyMIax. OK.09
Tema 3.8 24 Copep:xaHue yueOHOI0 MaTepuaJia Tun yyedHoro 3aHaTHA: V4 OK 02.
Mexannueckure Jedopmarus. Buasr nepopmanmii. Mexanuieckoe YCBOEHHE HOBBIX 3HAHUH. 0K 03.
CBOICTBA TBEPABIX TEII. HanpsbkeHue. 3akoH ['yka MexaHmueckue cBOMCTBa Metoabl yueOHOr0 3aHATHSA: OK.04
3akoH I'yka. TBepAbIX Tell. 3aKkoH ['yka. OOBACHUTENBHO- OK.05
WJITIOCTPATUBHBIN,
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PenpONYKTUBHBIN. OK.07
®opma y4eOHOro 3aHATHS OK.09
($poHTaTBHAL.
Tema 3.9 25 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsiTHN: V4 OK 02.
IlepBriii 3axoH [lepBriii 3aKOH TEPMOJNHAMHUKH. ITousTHE | YCBOSHUE HOBBIX 3HAaHUU. OK 03.
TE€PMOJNHAMHUKH. BHYTpPEHHEN SHEPIHUH. Bropoii 3akoH | MeToabl y4e0HOro 3aHATHS: OK.04
Bropoii 3akon TepMOAWHAMUKH. [IepBBIi 3aKOH TCPMOAMHAMHKH. | OOBACHUTEIHHO- 2 OK.05
TEePMOIMHAMUKHI [lpyuMeHeHHe NEpPBOro 3aKOHA TEPMOAMHAMUKH K | MILIIOCTPATHBHBIH, ’
pa3nuuHBIM  HM30  mporeccaMm. BTopoil  3aKOH | PEIPOJYKTHBHBIM. OK.07
TEpPMOJUHAMUKH. ®opMa yueOHOr0 3aHSITHUS: OK.09
(dpoHTaNTBHASI.
Tema 3.10 26 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsTHA: V4 OK 02.
KIIJI TeruioBbIx TemnoBkle ABUTaTENH. BUILI TEIIOBBIX ABUTATENIEH. | YCBOGHHUE HOBBIX 3HAHUH. OK 03.
nBurarenei. Tennosbie KII[ TermnoBsix aurareneit. [IpumeHeHne TemioBbix | MeToabl y4eOHOro 3aHSATHA: OK.04
MalIllMHbI, UX JaBurareneil. Dxonorudeckue npoOIeMbl, CBSI3aHHbIE OOBSACHUTEILHO- 1 OK.05
NpUMEHEHHE. C TpUMEHEHHWEM TEIUIOBBIX MAIMH, W NpobiiemMa | HILTIOCTPATHBHBIH, ’
9HEprocOepeKeHUs. PETIPOAYKTHBHBIH. OK.07
®opma yueOHOr0 3aHITHS: OK.09
($poHTaTBHAL.
Tema 3.11 27 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V4 OK 02.
MonekynspHas HU3HKa. IToBTopenue no teme: «MonekysipHas GHU3HUKA. YCBOCHHE HOBBIX 3HAHHUM. OK 03.
Tepmonunamuka TepmonnHaMuKay» Metoabl y4eOHOT0 3aHATHS: OK.04
OO0BSICHUTEIEHO- 5 5 OK.05
WIIOCTPATUBHBIN,
PenpOaYKTUBHBIN. OK.07
®opmMa y4eOHOro 3aHATHSA: OK.09
(dpoHTaNBHASI.
Pa3znen 4. DjeKTpoaHHAMHUKA 13
Tema 4.1 28 Conep:xaHue y4eOHOr0o MaTepuajia Tun y4eGHOro 3aHSITHA: 1 V.2 OK 02.
BszanmopeiictBue DIeKTpUYECKUil 3apsaj M dIIeMEHTapHLIE YacTHIbL. | YCBOSHHE HOBBIX 3HAHHMIA. V.l OK 03.
3apsSKEHHBIX TEJ. 3apsKeHHbIE Tea. DnexTpuzanus Ted. | MeToabl yueOHOI 0 3aHSITHS: V.23 OK.04
DNEeKTpUUECKUN 3apsi. Bzaumoneiictue 3apsKEHHBIX Tell. 3aKkoH | OOBSICHHUTEIHHO- OK.05
3axon Kynona COXpaHEHHs IEKTPUIECKOTro 3apsiaa. 3akoH KynoHa. | WIIOCTpaTHBHEIN, ®opma ’
Y4eOHOro 3aHATHA: OK.07
($poHTaNBHAS. OK.09
Tema 4.2 29 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTus: V.2 OK 02.
ITocrostHHBIN [ToCTOSHHBIH ~ BNEKTPUYECKUH  TOK.  YCJIOBHS | YCBOCHHME HOBBIX 3HAHHM. Vil OK 03.
3JIEKTPHYECKUH TOK. CYIIECTBOBAaHUA >JeKTpudeckoro Toka. Cuma Toka, | MeToabl yueGHOI0 3aHSATUSA: 1 V.23 OK.04
3axon OMa s ygacTka HANPsDKEHNE, DJICKTPHIECKOE COMPOTUBIICHHE. 3aKOH | OOBACHUTEIHHO- OK.05
eru. Owma 111 y9acTKa IeTH. WJUIIOCTPaTUBHBIM, ’
SKCIIEPUMEHTAIbHBIN OK.07
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®opmMayueOHOro 3aHATHS: OK.09
(dpoHTaIBbHAS, pab0OTa B MAIBIX
rpymmax
Tema 4.3 30,31 JlaGopaTopHnoe 3ansitue Ne 4 «Coopka Tun ydye0HOro 3aHATHA: v.2 OK 02.
COopKa 3JIeKTpHIECKOH 3JIEKTPUYECKOM LIENTU U U3MEPEHNE CUIIBI TOKA U CHUCTEeMaTH3aluy 3HAHU I Vi 0OK.04
[IeNH U U3MEPEHHE CHITBI HaTIPSDKCHUS Ha €€ Pa3IMIHBIX yJacTKax». Mertoasbl yuedHOTO V.23 0K.05
TOKA W HATIPSDKEHUS Ha 3aHATHSA:TIPOOIICMHBIH OK.09
€€ pa3INIHbIX yIacTKax. ®opMa y4eOHOro 3aHATHA: ’
rpymnmosas
Tema 4.4 32 Copep:xaHue yueOHOI0 MaTepHuaJia Tun y4edHoro 3aHsiTHs: V.2 OK 02.
Pabora u MOIITHOCTB Pabota U MOIIHOCTH DJIEKTPHUUYECKOTO TOKA. Pacyer | yCBOCHHE HOBBIX 3HAHHUM. V.l OK 03.
3MIEKTPHUUYECKOrO TOKA. CTOMMOCTH 3aTpayeHHON eKTposHeprun. TemioBoe | MeToabl y4eOHOro 3aHATHA: V.23 OK.04
3axoH Jxoyna-Jlenna. JIefCTBUE DJIEKTPUYECKOTO TOKA W 3aKOH J[KOyJjsi- | OOBSICHHUTEIBHO- OK.05
Jlenna. UJUIIOCTPaTUBHBIM, ’
PenpONYKTUBHBIN. OK.07
®dopma yueOHOTO OK.09
3aHATHA: QPOHTAIBHAS.
Tema 4.5 33,34 JlaGoparopHoe 3ansiTHe Ne 5 «/3MepeHue paboThI Tun y4ye0HOro 3aHATHA: v.2 OK 02.
W3mepenne paboTHI 1 Y MOILHOCTH 3JIEKTpUYECKOro Toka. Pacuer CUCTEMATHU3alMN 3HAHUN V.1l OK.04
MOIITHOCTH CTOMMOCTH H3PaCcXOJOBAHHOW YHEPTHUI. Mertoasbl yuedHOTO V.23 0K.05
AIEKTPHUYECKOTO TOKA. 3aHATHSA:TIPOOIICMHBIH OK.09
Pacuet croumoctu @DopMa yueOHOr0 3aHSITHUS: ’
M3paCcX0/I0BAHHOU TpyMNIoBast
SHEPTUH.
Tema 4.6 35 Copep:xaHue yueOHOI0 MaTepuaJia Tun yyedHoro 3aHsiTus: ) OK 02.
MarnuTHoe nojie Toka u MaruutHoe mose Toka. CBOWCTBa MarHUTHOTO IMOJIL. | YCBOCHHME HOBBIX 3HAHUM. Vi OK 03.
IefCTBHE MAarHUTHOTO MaruuTHas WHITYKITHSL. JInunu MarauTHOH | MeToabl y4eOHOro 3aHsTHS: V.23 OK.04
T10JIs1 HA IPOBOJIHUK C uuaykiun. Cuna Ammnepa, cuna Jlopenna. [e#ictBue | METOX KEHCOB OK.05
TOKOM. MAarHMTHOTO TMOJIA HAa MPOBOAHHUK C TOkoM. | Popma y4eOHOro 3aHATHS:
DNEeKTPOIBUTATEINH DIEKTPOIBUTATEI. paboTa B MaIbIX TpyIIax. OK.07
OK.09
Tema 4.7 36 Conep:xxaHue y4eGHOro MaTepuaJia Tun y4eGHOro 3aHsITHA: V.2 OK 02.
SIBnenue SIBneHue 31eKTPOMarHuTHOM HHYKIIHH. YCBOEHHE HOBBIX 3HAHUH. Vi OK 03.
3JIEKTPOMArHUTHOM Maruuthsiii notok. [Ipasuno Jlenua. 3akoH MeToabl y4eOHOT0 3aHATHS: V.23 OK.04
WHIYKIUU ANEKTPOMArHUTHON WHIYKIIUH. OOBSICHUTEITFHO- OK.05
WIITIOCTPATUBHBIN,
PenpONYKTUBHBIH. OK.07
®opmMa y4eOGHOro 3aHATHSA: OK.09
($poHTaTBHAL.
Tema 4.8 37,38 JlaGopaTopHoe 3ansitue Ne 6 Tun y4yeoHOro 3aHsITHA: V.2 OK 02.
HaoOmronenue sBiaeHui «Habnronenne siBIEHUH SJEKTPOMarHUTHO M CHCTeMaTH3alNu 3HAHUH Vil 0K.04
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3JIEKTPOMArHUTHOU WHIYKLT MeToabl y4eOHOr0 3aHATHS: V.23 OK.05
WHIYKIUH TIPOOIEMHBIN 0OK.09
®opMa y4eOHOro 3aHATHA:
TpyImnoBast
Tema 4.9 39 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsiTHs: ' OK 02.
Iomydenne u nepenada YCTpoiCTBO M NPHUHITKI paOOTHI TEKTPOTEHEPATOpa. | YCBOCHHE HOBBIX 3HAHUIA. Vi OK 03.
3IEKTPOIHEPTUU. TpanchopmMupoBaHNE ITEKTPUIECKON SHEPTUH. MeToab! y4e0HOI0 3aHATHA: V.23 OK.04
IIpo6memsr Iepenada anexkrposneprun. I heKTUBHOE OOBSCHUTEIBHO- OK .05
9HeprocOepeReHus HCIIOJIb30BAaHUE DJIEKTPOIHEPIUH. WLTIOCTPATUBHBIH, OK.07
PENPOAYKTHBHBIH. ’
®opma y4eOHOr0 3aHATHSA: OK.09
(dpoHTaNTBHASI.
Tema 4.10 40 Coaep:xkanue yueOHOr0 MaTepuasia Tun y4eOHOro 3aHATHS: V.2 OK 03.
ONeKTpOMarHuTHOE ONeKTpOMAarHUTHOE IMOJe ¥ 3JIEKTPOMArHUTHbBIE | YCBOCHHME HOBBIX 3HAHHH. \y OK 05.
nojue u BOJIHBL. OKcnepUMeHTAIbHOEe oOHapyxeHre | MeToabl y4eOHOI 0 3aHATHUS: V.23 OK 09.
3JIEKTPOMarHUTHBIE AJIEKTPOMarHUTHBIX BOJTH. CkopocTh | OOBSICHUTEIBHO-
BOJHBEL. CKOPOCTH 9JIEKTPOMAarHUTHBIX BOJIH. WIITIOCTPATHBHBIH,
3JIEKTPOMAarHUTHBIX PETIPOAYKTHBHBIH.
BOJIH ®opma yueOHOr0 3aHITHS:
($poHTaTBHAL.
Tema 4.11 41 Conep:xkaHue y4eOHOr0 MaTepuaJia Tun y4eGHOro 3aHsTHA: v.2 OK 03.
Caer Kak CBeT Kak OBIEKTPOMAarHWTHas BoNHA. Jlucrepcus | YCBOCHHME HOBBIX 3HAHHM. \ ¥ OK 05.
JIEKTPOMArHUTHAs ceera. Uurepdepenunss wu  gudpakums  cBera. | MeToabl yueGHOro 3aHSITHA: V.23 OK 09.
BOJIHA. BonHOBBIE HexkoTtopble npuMeHEeHUsI HHTEP(QEPEHIIH CBETa. 0OBSCHUTEIILHO-
CBOICTBA CBETA WIOCTPATUBHBIH,
SKCIEPUMEHTAIbHBIN
®opma yuyeOHOI0 3aHATHSI:
(dpoHTaTbHAS, pad0OTa B MAITBIX
rpymnmnax
Tema 4.12 42 Conep:xxaHue y4eGHOro MaTepuaJia Tun y4eGHOro 3aHsITHA: V.2 OK 02.
Wndpaxpacuoe, Wudpaxpacuoe, ynpTpaduosieToBoe u YCBOEGHHE HOBBIX 3HAHHH. Vil OK 03.
yIbTpaduoIeTOBOC U peHTrenoBckoe u3nyuenusd. lkana MeToabl y4eOHOI0 3aHATHSA: V.23 OK.04
PEHTTEHOBCKOE 9JIEKTPOMAarHUTHBIX BOJIH. OOBSCHUTEILHO- OK.05
m3nyuyenus. llkana WIITIOCTPATUBHBIN, YaCTHIHO- ’
DJIEKTPOMArHUTHBIX TIOMCKOBBIH. OK.07
BOJIH ®opmMa y4eOGHOro 3aHATHSA: OK.09
(dbpoHTanbpHast, paboTa B MaTbIX
rpynmax
Tema 4.13 43 Coaep:xkanue y4e0HOT0 MaTepuasa Tun y4edGHOro 3aHATHS: v.2 OK 03.
OneKTpoIuHAMHKa IToBTOpEeHuEe TeMBI: «INEKTPOAUHAMUKA» cHCTEMaTH3alK 1 0000IeHNs Vi OK 05.
3HAHHH. V.23 OK 09.
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MeToabl y4eGHOTO

3.1

3aHATHSA: PETPOTYKTUBHBIN. 33
®opmayueOHOro
3aHATHA: PpOHTATBHAS,
WHIUBHyaJIbHAS
Pa3zgen S. CrpoeHue aToMa M KBaHTOBasi pu3nKa
Tema 5.1 44 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsITHA: OK 02.
Kopnyckynspusie Kopnyckynspaeie cBoiicTBa cBeTa. KBaHT. YCBOEHHUE HOBBIX 3HAHUIL. V.3 OK 03.
CBOHCTBA CBETA. Dotoahpext. 3akonbI hoTOdIPPEKTA. Meroab! y4e0HOI0 3aHATHA: v.22 OK.04
dotoaddexr. Teopus poroapdexra. Poronst. Kopnyckymsapro- OOBSACHUTEIIBHO- 3.1 OK.05
Teopus dporoaddekra. BOJIHOBOH JTyaiTu3M. WJUTIOCTPATHBHBIH. ’
DOTOHBI. ®opmMa y4eOHOro 3aHATHSA: OK.07
(dbpoHTaTbHAS. OK.09
Tema 5.2 45 Coaep:xkanue yueOHOr0 MaTepuasia Tun y4eOHOro 3aHATHS: V.3 OK 03.
CrpoeHnue aToma. Ctpoenue aroma. OnbITel Pesepdopaa. [Inaneraprnas | yCBOCHHE HOBBIX 3HAHMH. V.22 OK 05.
[InaneTapHast Mozenb Mozenb atoma. KBanToBbIe mocTynatsl bopa. Metoabl y4eOHOI0 3aHATHS: 3.1 OK 09.
aToma u Mozenb bopa. Mogens atoma Bogopoza no bopy. [lornouienue u OOBSICHUTEILHO-
[Mornomenue n UCITyCKaHUE CBETa aTOMOM. WITIOCTPATHBHBIN.
UCIIyCKaHHE CBETa ®opma yueOHOTO
aTOMOM. 3aHATHA: PPOHTANBHASL.
Tema 5.3 46 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V.3 OK 02.
CrpoeHne aTOMHOTO CtpoeHue aTOMHOTO sipa. SIaepHbie cuiibl. JHEpTrusi | YCBOCHHE HOBBIX 3HAHM. V.22 OK 03.
spa. DHEPTHS CBS3H. cBsi3U. CBsI3b MacChl U SHEPTUU. MeToabl y4eOHOr0 3aHATHS: 3.1 OK.04
CBsI3b MacChl U OHEPIruu. O6T)HCHI/IT€J'H)HO- 0OK.05
WIITIOCTPATUBHBIM.
®opmMa y4eOHOro 3aHATHSA: OK.07
(dpoHTaTbHAS. OK.09
Tema 5.4 47 Copep:xaHue yueOHOI0 MaTepHuaJia Tun yyedHoro 3aHsiTus: V.3 OK 03.
SnepHast sHEpreTUKa. VYcTpoiicTBO M NPUHLUI ACHCTBUSA SIAEPHOTO YCBOGHHUE HOBBIX 3HAHUI. v.22 OK 05.
PangunoakTuBHbIE peaxTopa. Llennele saepHble peakuuu. SAnepHas MeToap! y4e0HOI0 3aHATHSA: 3.1 OK 09.
W3ITyYCHUS U UX JHEpPreTHKA. OOBSCHUTEILHO-
BO3JICHCTBHE HA )KUBBIC PannoaktuBHBIE M3My4eHus. brosormyeckoe WILTIOCTPATHBHBIH,
OPTaHHU3MBI. JICUCTBHE PaTMOaKTHBHBIX U3ITydCHUI. PETPOAYKTHBHBIH.
®opma yueOHOr0 3aHITHS:
($poHTaNBHAS.
JuddepennmpoBanHbIi 48 JuddepeHnpoBaHHbIH 3a4eT Tun y4eGHoOro 3ansiTus: V.LV.2V. OK 03.
3a4er KOHTPOJISI 3HAaHUI V4Vl OK 05.
MeToabl y4eOHOr0 3aHATHS: ,V.22V.23
PenpOSyKTHBHBIN 3.1,3.3,3.1
®opmMa y4eOHOr0 3aHATHSA: 3

paboTa o BapHaHTaM
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Bcero 48
XUMus
Baenenue Copep:xaHue yueOHOTr0 MaTepHuaJa Tun y4eOHOoro 3aHATHSA: 1 3.13 OK 03.
«BxomHol» cpe3 3HaHUi XuMuueckas KapTWHa MHpa KaK COCTaBHAs YacTh | YCBOEHUE HOBBIX 3HAHHUM. OK 05.
€CTeCTBEHHOHAYYHOW KapTUHBI MHUPA. Metoapl y4eOHOI0 3aHATHA: OK 09.
Ponb XMMHM B IKHM3HH COBPEMEHHOrO OOIIECTBa. | CIOBECHBIMH, OOBSICHUTEIBHO-
[lonsiTne o XUMHUUYECKON TEXHOJIOTHH, | WLTIOCTPATUBHBII.
OMOTEXHOJIOTUN M HAHOTEXHOJIOTHH. ®opMa  y4eOHOro 3aHATHA:
YPOK JIeKnusi, ppoHTaIBHASL.
TecToBEIC 3a1aHMs U1 BXOJHOTO KOHTPOJIS. Tun y4yeOHOro 3aHATHUS: 1 V.16, OK 03.
KOHTPOJIb 3HAHUH V.17, OK 05.
MeToabl y4eOHOr0 3aHATHS: V.1is§,
MMUCbMEHHBIH KOHTPOJIb V.19,
®opma  y4yeOHOro 3aHSATHS: V.20
WHIWBUyaTbHAS
Pazgen 1 O0mas u 16
HeopraHuyeckas
XHMHSA
Tema 1.1 Copep:xaHue y4edOHOT0 MaTepuaJia Tun Y4eOHOro 3aHATHSA: 1 V.5 OK 01
OCHOBHEIE TTIOHATHS U Ipeamer xumuun. CocTtaB BemiecTBa. XUMHYECKHE | YCBOCHHE HOBBIX 3HAHHH. 3.4 OK 02
3aKOHBI XUMUHU dopmynsl. M3mepeHue BemecTtBa. AjuioTponus. | Meroabnl y4e0HOro 3aHATHA: OK 03
OCHOBHBIE 3aKOHBI XMMUU. CIIOBECHBIN, 00BSCHUTEIBHO- OK 09.
WLUTIOCTPATHBHEIH.
@®opma  y4yeOHOro 3aHSATHS:
YPOK JIEKI¥sl, PPOHTAIIbHASL.
IpakTuuyeckoe 3anaTue Ne 1 «Pemenue 3agad no | Tun y4yeOHOro 3aHATHA: 1 V.5 OK 02.
TeMe «OCHOBHBIC 3aKOHBI XHUMHUU) CHUCTeMaTHU3aIlNKU 3HAHUU V.16 0OK.04
MeTtoabl quﬁﬂoro 3aHATHS: V.17 0K.05
poOIIeMHBIN OK.09
®opma  y4yeOHOro 3aHSATHS:
rpymIoBas
Tema 1.2 Copep:xaHue y4eOHOro MaTepuaja Tun y4eOHOoro 3aHATHS: 2 V.5 OK 02.
Ilepuonnueckuii 3aKoH U OrtxpsiTre [leprogmaeckoro 3akona. [leproguaeckast | yCBOEHUE HOBBIX 3HAHUM. 34 OK 03.
Ilepuoauueckast cructeMa XuMHu4deckux aneMenToB J[. . Menzeneesa. | MeToasl y4eOHOro 3aHATHSA: OK.04
CHCTEMA XMMHYECKUX 3HaueHue Iepronuueckoro 3aKOHA M | 9YaCTHYHO-TIOUCKOBBIN OK.05
3JIEMEHTOB Iepronuueckoil CUCTEMBl XMMUYECKHX JIEMEHTOB ®opma  y4eOHOro 3aHATHA:
. Y. MenneneeBa J. W. Menngeneesa Ui pa3BUTHS HAyKH W | YPOK JeKuus, ppoHTaIbHasL. OK.07
[TOHUMAaHHS XUMUYECKON KapTHHBI MUDA. OK.09
Tema 1.3 Copep:xanue yue0HOTr0 MaTepuaJia Tun y4eOHoro 3aHATHSA: 1 V.6 OK 03.
Crpoenue BellecTna OCHOBHEIE BHIBI XHUMMYECKON cBsa3u. KoBaneHTHas | CHCTEeMaTH3allUM 3HAHUN 3.4 OK 05.
CBs3b: HEMOJUIPHAsT W moJisipHas. VoHHas CBsA3b. | MeToabl Yy4eOHOro 3aHATHSA: OK 09.
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Karnonsl u anumoHpl. MeTamanueckas  CBS3b.
BonoponHnas cBs3b.

MPOOJICMHBIIH
®opMa  y4eOHOro 3aHATHA:
IpyHIoBast

Tema 1.4 7 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eOHOoro 3aHSATHUS: V.16 OK 03.
Bopna. PacTBopsr Bopna B mpupoze, GbITY, TEXHUKE W Ha IPOU3BOJICTBE. | YCBOCHHE HOBBIX 3HAHMUIA. A\ OK 05.
dusnyeckue W XUMHUYECKHE CBOWCTBa BoAbl. | MeToabl Y4eOHOI0 3aHATHS: 34 OK 09.
OrnpecHeHne BOIBI. ArperaTHble COCTOSIHUSI BOJbI U | CIOBECHBIN, OOBSICHUTEIBHO-
ee mepexonsl M3 OJHOTO arperaTHOr0 COCTOSHHMS B | MIUIIOCTPATHBHBIMA.
IApyroe. ®opmMa  y4eOHOro 3aHATHA:
YPOK JIEKIHsl, PpPOHTAIIbHASL.
8,9 JladopaTtopHoe 3ansitue Ne 1  «Ouunctka | Tum yueOHOro 3aHATHA: V.ie6 OK 02. +
3arpA3HEHHOMN BOAB» cHUCTEeMaTHU3aluy 3HAHU I V.7 OK.04
Metoabl y4yeOHOI0 3aHSTHA: 0K.05
poOIeMHBIN OK.09
®opmMa  yueGHOr0  3aHITHSA: '
rpyImoBast
10,11 JlaGopatopnoe 3amsitue Ne 2 MaccoBas nons | Tunm Y4eOHOro 3aHATHSA: V.16 OK 02. +
BEIIECTBA B pAacTBOpPE KaK CIOCOO BBIPAKCHUS | CHCTEMATH3aIlMy 3HAHUH \ OK.04
COCTaBa pacTBOpa Metoapl y4eOHOr0 3aHATHA: 0K.05
TIPOOIICMHBIH OK.09
®opma  y4yeOHOro 3aHATHSA:
rpynmnoBast
Tema 1.5 12 Copep:xaHue yueOHOI0 MaTepuaJa Tun yyedHoro 3aHsTHA: V.6 OK 02.
XuMU4ecKue peakiuu [MoHsatne O  XUMHYSCKOW  peakuud. THMbl | YCBOCHHE HOBBIX 3HAHUIA. V.7 OK 03.
xuMuueckux — peakuuid. Ckopocte peakuuu U | MeToabl y4eOHOro 3aHATHA: 34 OK.04
(axTopsl, OT KOTOPBIX OHA 3aBUCHT. CJIOBECHBIH, OOBSICHUTEIBHO- OK.05
WJUTIOCTPATUBHBIH.
®opmMa  y4yeOHOro 3aHATHA: OK.07
YPOK JeKuusi, GpoHTaIbHAS. OK.09
Tema 1.6 13 Conep:xxaHue y4eGHOro MaTepuaJia Tun y4eGHOro 3aHsITHA: V.24 OK 03.
Krnaccudukanus Knaccudukanus HeOpraHMIecKUX COSAUHCHUH M HX | YCBOEHHE HOBBIX 3HAHUM. 34 OK 05.
HEOpraHUYeCKHUX cBoiictBa. OKCH/IbI, KUCIIOTHI, OCHOBAHMS, COJIH. MeToabl y4eOHOI0 3aHATHSA: OK 09.
COCIMHEHUN U BX [onsTue o rugponuze conein. Cpena BOAHBIX CJIOBECHBIH, 00BACHUTEILHO-
CBOWCTBa PacTBOpPOB coJIel: KUcTasl, HeHUTpanbHas, WJUTIOCTPATUBHBII.
menoyHas. Bonopoanslil nokasatens pH pactBopa ®opma y4eOHOro 3aHATHA:
YPOK JISKITHs, GPOHTAIBHAS.
14,15 | JladopaTopHoe 3ansiTHe Ne 3 Tun yyedHOro 3aHsTHA: V.ie6 OK 02.
BzaumojelicTBre METaNIOB ¢ pacTBOpaMU KHUCJIOT M | CUCTEMaTU3allMy 3HAaHUMN V.17 0K.04
CONEH. MeToabl y4eOHOT0 3aHATHS: OK.05
MIPOOIEMHBIH OK.09

DopmMa yueOHOro 3aHsITHS:
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rpymnmnoBast

16 JlaGoparopHoe 3ansitne Ne 4 «Peakunu oOmMeHa B | Tun yu4eGHOro 3aHATHS V.16 OK 02. +
BOJHBIX PACTBOPAaX 3JEKTPOIUTOBY» CHUCTEeMaTH3aliy 3HAHU I V.7 0OK.04
MeToab! y4eOHOI0 3aHATHUS: 0K.05
TIPOOIIEMHBIH OK.09
®opMa y4eOHOro 3aHATHS: ’
TpyImnoBast
Tema 1.7 17,18 ConepxaHue y4eGHOro MaTepuaJia Tun y4yeGHOro 3aHsiTHN: ) OK 03.
MeTasibl U HEMETaIlbl Metannbl. O6uye GusnyecKkue 1 XUMHUECKHE YCBOEHHE HOBBIX 3HAHUM. V.24 OK 05.
cBoiicTBa MeTastoB. Hemeramisl. O01mas MeToabl y4eOHOT0 3aHATHS: 34 OK 09.
XapaKTepPUCTHKA [IIABHBIX MOATPYII HEMETA/UIOB Ha | CIOBECHBIH, 00BSICHUTENBHO-
IIpUMeEpe TaJIoreHoB. UJUTIOCTPaTUBHBII.
BakHeiiire coeiMHEHNS META/UIOB U HeMeTa/uioB B | DopMa yueOHOT0 3aHATHS:
TIPUPOJIE U XO35UCTBEHHOU NIEATEIbHOCTH YEJIOBEKA. YPOK JIeK1us, ppoHTaIbHASL.
Pazgen 2.
Oprannyeckasi XMMHs
Tema 2.1 19 Copep:xaHue yueOHOI0 MaTepuaJa Tun yyedHoro 3aHsTHs: V.16 OK 03.
OCHOBHBIE NTOHATHS OCHOBHBIE TIOJIOKEHUS] TEOPUU CTPOEHHUS YCBOGHHUE HOBBIX 3HAHUI. 34 OK 05.
OpPraHUYECKON XMUMHUU U OpraHHYECKUX coeAuHeHu. MHorooopasue MeToap! y4e0HOI0 3aHATHS: OK 09.
TEOpHUs CTPOCHHS OpraHu4ecKux coenquHeHNH. [TonsaTHE M30MepHn. CIIOBECHBIH, OOBSICHUTENBHO-
OpPTaHUYIECKUX WITIOCTPATHBHBIN.
COEIVHEHUN ®opma yueOHOro 3aHITHS:
YPOK JeKuusi, GpoHTaIbHAS.
20 JlaGopaTtopHoe 3ansitue Ne 5 «3rotoBnenue Tun y4ye0HOro 3aHsATHA: V.16 OK 02.
MOZEeJIEN MOJIEKYJl — IPEACTaBUTENECH PA3IIMUHBIX CUCTEMATHU3aLY 3HAHUM \y OK.04
KJIACCOB OPTaHMYECKUX COSTMHEHHI» MeToab! y4eGHOr0 3aHATHSI: 0K.05
poOIIeMHBIN OK.09
®DopMa yueOHOro 3aHSITHUS:
rpynmoBsast
Tema 2.2 21 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsiTus: V.2 OK 02.
YraeBoaopoasl U UX Yrnesonopossl. [lpenensHble U HENpeneabHbIE 0000IIIEHHUS ¥ TOBTOPEHHUS V.24 OK 03.
MPUPOAHBIE HCTOYHHKH YIJIEBOJOPOALL. Peakiysa nonumepusanum. Meroan! yuebHoro 3ansrus: 3.4 OK.04
[TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB. MIPAaKTHYECKUI OK.05
VYT1eB0o10pO/IbI KAaK OCHOBA MEXKIYHAPOIHOTO ®opma y4eOHOI0 3aHATHA:
COTPYIHHYECTBA U BAXHEHIINI UCTOYHUK WHIUBHTyalIbHasL. OK.07
¢dopmupoBanus 6r0pkeTa PO. OK.09
Tema 2.3 22,23 ConepxaHue y1eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTus: vz OK 03.
Kucnopoaconepxatue [IpencraBurenn KUCIOPOACOAEPIKALIUX 0000IIEeHUS ¥ TOBTOPEHHUS V.24 OK 05.
OpraHUyecKue OpPTaHUYECKHUX COCTUHCHUI: METHIIOBBIN M ATHJIOBEIA | MeToabl y4e0HOI0 3aHSATHS: 34 OK 09.
COCIMHCHUA CIIUPTHI, NIMLEPHUH, YKCYCHas NIPaKTUYECKUI

KkucaoTa. JKUPHI KaK CIOKHBIE YPUPHI.

Dopma yueOHOro 3aHsITHUS:
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YrineBonbl: TJIFOKO034a, KpaxMaJl, ICJIJI0J1034a.

MHAVWBUAYyaJibHas

24 JlaGopatopHoe 3ansitue Ne 6 CpasHeHue Moromux | THI y4eGHOTO 3aHSITHA: V.16 OK 02.
CBOHCTB X03s11icTBeHHOT0 MbuTa 1 CMC B JKeCTKOM CUCTEMAaTH3aINH 3HAHUH V.17 0OK.04
BOJIE. MeToab! y4eOHOI0 3aHATHUS: 0K.05
TIPOOIIEMHBIH OK.09
®opMa y4eOHOro 3aHATHS: ’
TpyImnoBast
Tema 2.4 25 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsiTHN: ) OK 03.
AzoTcozepxamue AMUHBI, aMHHOKHUCIIOTHI, Oenknu. CTpoeHne u 0000IIeHUS ¥ IOBTOPEHHUS V.24 OK 05.
OpraHM4ecKHue Ouonorudeckas GyHnkuus oenkos. [Tonarue o MeToab! y4e0HOI0 3aHATHS: 34 OK 09.
COCIUHCHMUS]. mjacTMaccax M XUMHMYCCKUX BOJIOKHAX. MIPAKTUYECKUI
[Tonmumepsr. HatypanbHble, CHHTETHUECKHE U UCKYCCTBEHHBIE ®opmMa y4eOHOro 3aHATHSA:
BOJIOKHA. HWHAMBHIyalbHas.
26 JladopaTopHoe 3ansitue Ne 7 OmnpeneneHue Tun y4eOHOro 3aHATHS: V.ie6 OK 02.
OPraHUYECKUX BEIIECTB B IIPOAYKTAX ITUTAHUS CHUCTeMaTHU3alNK 3HAaHUU v.i7 OK.04
Mertoabl y4eOHOI0 3aHATHS: 0K.05
poOIeMHBIN OK.09
®opma yueOHOr0 3aHITHS:
rpyImnoBast
Paznea 3. Xumusa u
JKU3Hb
Tema 3.1 27 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTHN: \ OK 03.
Xumusl ¥ OpraHu3M XUMHYECKHE IIEMEHTHI B OPraHU3MeE YeJIOBEKa. YCBOCHHE HOBBIX 3HAHHUM. V.24 OK 05.
YCJIOBCKaA Opl‘aHI/II{eCKI/Ie ¥ HEOpPraHM4E€CKHUE BEIICCTBA. MeTtoasbt yqe6H0r0 3aHATHA: 34 OK 09.
OCHOBHBIE )KU3HEHHO HEOOXOIUMbIE COSTUHEHUSL: CJIOBECHBIH, 00BACHUTENBLHO-
O€NKH, yrIe€BOIbI, XKUPbI, BATAMUHBL. YTIE€BOAb | WUIKOCTPATUBHBIH.
— IVIaBHBII UCTOYHMK 3HEPIruu opranusma. Poib ®opma y4eOHOro 3aHATHSA:
JKUPOB B OpraHu3me. X0JIECTEPUH U €r0 PoJib B YPOK JeK1us, GpoHTaIbHAS.
3/I0pOBbE YeJIOBeKa. MUHepanbHbIe BEIIECTBA B
MMPOAYKTax MUTAHUS, MMUIICBBIC }IOGaBKI/I.
COanaHcupoBaHHOE MTUTAHUE.
28 JladopaTopHoe 3ansitue Ne 8 Omnpenenenue Tun y4eOHOro 3aHATHS: V.ie6 OK 02.
COZEPIKaHUs JKeJle3a B IIPOLYKTaxX IMUTaHUSA CUCTEMATHU3alY 3HAHUM \y OK.04
MeToab! y4eOHOT0 3aHATHS: 0K.05
IpoOIIEMHBIN OK.09
®dopMa yueOHOr0 3aHITHS:
rpymnmnoBast
Tema 3.2 29 ConepxaHue y4eGHOT0 MaTepuaJja Tun yuye6Horo 3ansiTus: Y OK 03.
Xumust B OBITY Bopa. KauecTBo Bosbl. Morolue U YACTSIINE YCBOEHHE HOBBIX 3HAHUH. V.24 OK 05.
cpexnctBa. [IpaBuia 6e3omacHoi paboThI co Mertoasbl y4eOHOI0 3aHATHS: V.30 OK 09.
cpeacTBaMu OBITOBOH XUMHHU CIIOBECHBIH, 0OBSICHUTEIILHO- 3.4
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WLTIOCTPATHBHBIH.
®opma yueOHOro 3aHATHS:
YPOK JIeKIusl, ppOHTAIbHASL.

JMuddepeHunpoBaHHbI 30 3aganus quddepeHnnpoBaHHOTO 3a4eTa Tun y4yeGHOro 3aHsiTHN: 1 ) OK 03. +
i 3auer KOHTpPOJIb 3HAHUM. V.ie6 OK 05.
(MHTErpUpPOBAHHBIIT) Metoabl y4eOHOr0 3aHATHS: v

MIPAKTUIECKUN V.8

®opma yueOHOro 3aHATHS: V.24

WHJIMBHyaJIbHAas 3.4

Bcero 30
BHNOJIOT'UA
Beenenue 1 TecroBble 3a7aHus 115l BXOAHOTO KOHTPOJIA. Tun yyedHoro 3aHsTHsA: 2 V.9 OK 03. +
BxonHoii cpe3 3HaHM OcHOBHBIE 3aKOHBI OMOJIOTHH. 3HAYCHHE 3HAHUH YCBOEHHE HOBBIX 3HAHUM. 3.5 OK 05.

3aKOHOB B Oynymiel mpogeccum. Metoabl y4eOHOI 0 3aHATHS:

CIIOBECHBIN, 00BACHUTEILHO-

WJUTFOCTPATUBHBIN.

®DopMa yueOHOro 3aHsITHUSI:

YPOK Jekuus, GppoHTaIbHAS,

OpTaHM3aIA
Pasznenl Yuenue o 6
KJIeTKe
Tema 1.1 2 JlaGoparopHoe 3ansiTue Nel Tun y4eGHOro 3aHsTHN: 1 3.6 OK 02. +
CrpoeHue pacTuTeNnbHON HabmroneHune KIIETOK pacTeHU U )KHBOTHBIX T10]T 0000IIEeHUS 1 TIOBTOPEHHUS V.17 OK.04
¥ )KUBOTHOH KIICTKH MHKPOCKOIIOM, MX OTIMCAHHUE. Metoabl y4eOHOr0 3aHATHS: 0K.05

MIPaKTHYECKHUit OK.09

®DopmMa yueOHOro 3aHsITHUSI:

WHJIMBHyaJIbHasI
Tema 1.2 3 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yye6Horo 3aHsiTus: 35 OK 02.
XUMHUYECKUM COCTaB XUMHUYECKUN COCTaB KJIETKU: HEOpraHU4ecKue YCBOEHHE HOBBIX 3HAHUH. V.16 OK 03.
KJIETKH: BEIIIECTBA. Metoabl y4eOHOI0 3aHATHS: OK.04
HEOpraHMYeCcKHue 0OBSCHUTEIILHO- 1 OK.05
BEIIIECTBA. WITIOCTPATHBHBIN.

®opma yueOHOro 3aHITHUS: OK.07

rpymnmnoBast OK.09
Tema 1.3 4 Conep:xanue yue0HOT0 MaTepHuaJia Tun y4eGHOro 3aHsiTHs: V.7 OK 03.
Opranuueckue OprannyecKkue BEelIeCTBa KIETKU >KUBBIX YCBOEHHE HOBBIX 3HAHUH. 3.7 OK 05.
BELIECTBA KIETKU OpPraHU3MOB: YIJIeBOABI U nunuabl. CTpoeHue u Mertoabl y4eOHOI0 3aHATHS OK 009.
JKMBBIX OPraHU3MOB. CTPYKTypa OeJKa. 0OBSCHUTEIILHO- 1

WJUTFOCTPATUBHBIN.

®Dopma yueOHOro 3aHsITHUSI:
($poHTaTBHAL.
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5 Copep:xaHue yueOHOIr0 MaTepHuaJa Tun y4edHoro 3aHsiTHs: y.7 OK 02. 2
Crpoenue monexyn JTHK u PHK. Perutukanus JIHK. | ycBOeHHE HOBBIX 3HAHMI. 3.7 OK 03.
MeTtoabl y4eOHOI0 3aHATHSA: OK.04
YaCTUYHO-TTOMCKOBBIM. OK.05
®opma y4eOHOr0 3aHATHS:
($poHTaTBHAL. OK.07
OK.09
Tema 1.4 6 Coaep:xkaHue y4e0HOT0 MaTepuasa Tun yye0HOro 3aHaTHA: V.14 OK 03. 2
OykapuoTnueckas Crpoenne Bupyca. CTpoeHHe KIETOK NPOKAPUOT U YCBOEHME HOBBIX 3HaHMI. V.25 OK 05.
kierka. Heknerounsle 9YKapHOT, CTPOCHUE U MHOI000pa3ue KIeTOK MeToab! y4e0HOI0 3aHITHSA: 3.6 OK 09.
(hOpMBI KH3HHU. pacTteHuit 1 )KUBOTHBIX. CTpOoeHHE BUpYcCa. YaCTHYHO-TIOUCKOBBIN
®DopMa yueOHOro 3aHSITHUS:
(dpoHTaNTBHAS.
Pa3znen 2 Opranusm.
Tema 2.1 7 Copep:xaHue yueOHOI0 MaTepuaJa Tun yyedHoro 3aHsTHsA: V.5 OK 02. 2
OOMeH BelecTs U OOMeEH BEIECTB U MpeBpalleHue YSHEPTUH B KIICTKE. YCBOEHHE HOBBIX 3HAHUM. V.20 OK 03.
SHEPruu. [Tnactuueckuit ooMeH. GorocuHTe3 MeToabl y4eOHOr0 3aHATHSA: OK.04
YaCTHYHO-TIONCKOBBIH. OK .05
®opma yueOHOr0 3aHITHS:
($poHTaTBHAL. OK.07
OK.09
Tema 2.2 8 Copep:xaHue y4edOHOT0 MaTepuaJia Tun y4ye0HOro 3aHATHA: V.5 OK 03. 2
Henenune knetku. Muro3 Dransbl JeJeHus KIETKU YCBOEHHE HOBBIX 3HaHHH. V.19 OK 05.
MeToabl y4eOHOr0 3aHATHS: OK 09.
YaCTUYHO-TIOMCKOBBIN
®DopMa yueOHOro 3aHSITHUS:
YPOK JIEKI¥sl, PpOHTAIIbHASL.
Tema 2.3 9 Coaep:xkanue yue0HOT0 MaTepuasia Tun y4eOHOro 3aHATHS: V.ie6 OK 02. 2
PazmHoxkeHMe mosioBoe l'ametorenes. 3HaueHUE MOJTOBOTO Pa3MHOKEHHSI YCBOEHHE HOBBIX 3HAHUH. V.26 OK 03.
u Gecrosoe. Metoabl y4eOHOT0 3aHATHS: OK.04
YaCTHYHO-TIONCKOBBIN OK .05
®opma yueOHOr0 3aHITHS:
TpyIIoBast OK.07
OK.09
Tema 2.4 10 Conep:kaHue y1eOHOT0 MaTepHaja Tun yye6Horo 3ansiTus: o OK 03. 2
WnnusungyansHoe WnpuBuayansHOe pa3BUTUE OpraHu3Ma. THIlbl 00001IEHUs U TOBTOPEHNUS V.26 OK 05.
pa3BUTHE OPraHU3MOB. MOCTIMOPHOHAIBEHOTO Pa3BUTHUS JKMBOTHBIX Metoasbl y4eOHOT0 3aHATHS: OK 09.
TPaKTUYECKUH
®DopmMa yueOHOro 3aHsITHUS:
WHIUBUYaAJIbHAS
11,12 JlaGopaTtopHoe 3aHsATHEe Ne2 Tun yyedHOro 3aHsTHA: V.8 OK 02. -:
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BrlsBeHUe 1 ONUCaHKE NPU3HAKOB CXOACTBA 00001IECHUS U TOBTOPEHNUS V.26 OK.04
3apOBIIICH YeOBEKa U APYTUX MO3BOHOYHBIX KaK Mertoasbl yuedHOTO 0K.05
JIOKa3aTeNbCTBO UX BOJIOIOHHOTO POICTBA 3aHATHS TIPAKTHYCCKIHA 0K.09
®opma yueOHOro 3aHATHS:
WHAWBHyaTbHAS
Tema 2.5 13 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsITHA: V.3 OK 02.
OHTOTEHE3 YeIIOBEKA. O01ie XapaKTepUCTHKH TAIIOB aHTPOTIOTeHEe3a CUCTEMAaTHU3allK 3HAHUM. V.ie OK 03.
Mertoabl y4eOHOr0 3aHATHS: V.17 OK.04
YaCTUYHO-TIOUCKOBBIH V.8 OK.05
®opmMa y4eOHOro 3aHATHSA: \'y ’
(dpoHTaNBHAS 3.8 OK.07
OK.09
Pazgen 3
3akoHOMepHOCTH
HACJIEICTBEHHOCTH U
H3MEHYHBOCTH.
Tema 3.1 14 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V.7 OK 02.
T'eneruxka. MoHorubpunHoe ckpemuBanue. urndpumHoe CUCTEMAaTH3allMK 3HAHUM. 3.7 OK 03.
ckpemuBanue. OCHOBHBIC 3aKOHBI TCHETHKH. MeToab! y4eOHOI0 3aHATHS: OK.04
[lepBrlii 1 BTOpOI! 3aK0HBI MeHemns. YaCTUYHO-NMTOMCKOBBIN OK.05
®opma yueOHOro 3aHITHS:
($poHTaTBHAL. OK.07
OK.09
Tema 3.2 15 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsiTus: V.3 OK 03.
XpoMOCOMHas! TeOpHUs OCHOBHBIE TOJIOKEHUST XPOMOCOMHON TEOPHU. cHCTeMaTH3al[1 3HAHUIL. V.16 OK 05.
HACJIEICTBEHHOCTH. Cuemnnennoe HacinenoBanue. [ 'eHeTHKA moa MeToabl y4eOHOT0 3aHATHS: V.17 OK 09.
YaCTHUYHO-TIOMCKOBBIH V.8
@DopMa yueOHOro 3aHSITHUS: V.19
(dpoHTaTbHAS. 3.8
16 IIpakTuyeckoe 3anaTHe Ne 3 Tun yyedHoro 3ansiTus: V.3 OK 02. +
CocraBieHHe MPOCTEHIITIX CXeM MOHOTHOPUAHOTO | O0OOIIEHHS U TIOBTOPCHUS V.16 0K.04
JUTHOPHUIHOTO CKPETTUBAHIS. Mertoasl y4eOHOr0 3aHATHS: \V OK.05
MPaKTUYECKUI V.8 OK.09
®dopma yueOHOr0 3aHITHS: V.19
WHJIMBUAYaJIbHAs. 3.8
Tema 3.3 17 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTus: Vi3 OK 02.
N3menunBocTh OCHOBHBIE TIOJIOKEHUSI TEOPUU MyTaluil. 3HaueHue YCBOEHHE HOBBIX 3HAHUM. V.16 OK 03.
MyTanuii. HaciencTBeHHBIE OONIE3HU YeTOBEKa. MeToabl y4eOHOT0 3aHATHS: V.17 OK.04
BunsiHue ankoronusma, HApKOMaHUU, KypeHHs Ha YaCTUYHO-TIOMCKOBBIN V.8 OK.05
HACJIeICTBEHHOCTh ®DopMa yueOHOro 3aHsITHUS: V.19 ’
(dbpoHTanbHASL. 3.8 OK.07
OK.09
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Tema 3.4 18 Copep:xaHue yueOHOIr0 MaTepHuaJa Tun y4edHoro 3aHsiTHs: V.3 OK 03.
Cenexuys. LleHTpBI MHOTOOOPa3Hs U MPOHCXOXKACHUS CHCTEMATH3alM1 3HAHUM. V.6 OK 05.
BrorexHomorus. KyJIBTYPHBIX PACTEHUH M JOMAIIHUX >KHUBOTHBIX. MeToapbl y4eGHOro 3aHATHA: A\ OK 09.
Iubpuamsanms. ickyccTBeHHBIA 0TOOD YJaCTUYHO-TIONCKOBBIN V.18
®opma yueOHOro 3aHATHS: V.19
($poHTaTBHAL. 3.8
Paznea 4.
MHorooopa3ue u
IBOJTIONHUS
OPraHM4ecKoro Mupa
Tema 4.1 19 Copep:xaHue yueOHOI0 MaTepHuaJia Tun y4edHoro 3ansiTus: V.8 OK 03.
Pazputre Onosnoruu B 10 OpomonnonHas teopus U. Jlapsuna. YCBOEHHE HOBBIX 3HAHMH. 3.8 OK 05.
JApBUHOBCKUHN TIEPHOJ. Krnaccudukarys )XxuBbIX OpraHU3MOB. Metoabl y4eOHOI 0 3aHATHS: OK 09.
Teopwus katactpod. YaCTUYHO-TIOMCKOBBIN
®DopMa yueOHOro 3aHSITHUS:
TpyIIOBBIC
20 JlaGoparopHoe 3ansitue Ne 4 Tun y4eGHOro 3aHsITHA: 3.9 OK 02. +
Ornmcanue ocodel 0JTHOTO BHAA IO 0000IIeHUS 1 TOBTOPEHHUS V.16 0K.04
MOP(HOIOTHIECKOMY KPUTEPHIO. MeToabl y4eOHOr0 3aHATHA: V.17 0K.05
4aCTHHO-TIONCKOBEIH, OK.09
MIPAaKTHYECKUI
®opma yueOHOr0 3aHITHS:
WHAUBHUYaJIbHAS
Tema 4.2 21 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsiTHs: 3.9 OK 03.
Homymnsuust. Wnnoanantanus. [lerenepanus. Apomop¢os. YCBOGHHUE HOBBIX 3HAHUI. V.16 OK 05.
Bunoobpa3zoBanue. AJnanTuBHBIE OCOOCHHOCTH OPTaHU3MOB, X MeToabl y4eOHOT0 3aHATHS: v.17 OK 09.
OTHOCUTEJIBHBII XapaKkTep YaCTUYHO-TIOUCKOBBIN
@DopMa yueOHOro 3aHsITHUS:
($poHTaTBHAL.
22 JlaGoparopHoe 3ansiTue Ne 5 Tun y4eGHOro 3aHsITHA: 3.9 OK 02.
[TpucnocobneHyne opraHn3MoB K pa3HbIM Cpeam 00001IeHUs ¥ TOBTOPEHNUS \ OK.04
oOuTaHHUsA. Metoabl y4eOHOr0 3aHATHS: V.is OK.05
4aCTHHO-TIONCKOBEIH, OK.09
MIPAaKTHYECKUI
®dopma yueOHOr0 3aHITHS:
WHAWBUYyaJIbHasd.
Tema 4.3 23 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHATHS: V.8 OK 02.
JlokazarenbpcTBa Ha ocHOBe ClipaBOYHOTO JEMOHCTPAIMOHHOTO YCBOCHHE HOBBIX 3HAHUH. 3.10 OK 03.
IBOJIIOLIUH Marepualia MPUBECTHU JI0Ka3aTeIbCTBA IBOJIIOINN MeToabl y4eGHOr0 3aHATHSI: OK.04
OPraHN4YecKoro MHUpa. OpraHUYEeCKOr0 MUpa YaCTHYHO-TIOUCKOBBIN OK.05

®opmMa yueOHOro 3aHATHS:
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(dpoHTaNTBHAS. OK.07
OK.09
Paspea S.
IIpoucxoxnenue
JKU3HU Ha 3emure.
Tema 5.1 24 ConepxaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsATHA: 312 OK 02.
IIpoucxoxxaenue Ku3Hu OCHOBHBIE TEOPUH PA3BUTHS KU3HHU Ha 3eMIIe. YCBOEHHME HOBBIX 3HAHUI. V.8 OK 03.
Ha 3emiie. CuHTeTHYeCKas TeOpUs BOSHUKHOBEHHUH KU3HH MeToab! y4eOHOI0 3aHSITHA: OK.04
YaCTUYHO-TIOUCKOBBIH OK.05
®opma y4eOHOr0 3aHATHS:
(bpoHTaIbHAS: HHINBUIYaTbHAS OK.07
OK.09
Tema 5.2 25 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHoro 3aHsTHA: 3.12 OK 03.
[TpoucxoxneHue AntponoreHes. AKTyasbHble BOIPOCHI YCBOGHHUE HOBBIX 3HAHU. v OK 05.
YyeJIOBEKa aHTPOTIOTeHEe3a. MeToabl y4eOHOr0 3aHATHS: OK 09.
[epcriekTHBBI aHTPONIOT€HE3a. CIIOBECHBIH, OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIN.
®opMa yueOHOro 3aHSITHUS:
($poHTaTBHAL.
Pa3znen 6.
IKOCHCTEMBI
Tema 6.1 26 ConepxaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTH: 3.10 OK 02.
OpraHusm U cpena. Dkonoruyeckre GakTopsl U UX BIMSHUE HA YCBOEGHHE HOBBIX 3HAHHH. V.19 OK 03.
OpraHu3Mbl. MeXBHIOBbIE OTHOLICHHS: MeToabl y4eGHOT0 3aHATHA: OK.04
KOHKYPEHLIUS, CHMOMO03, XUIIHUYECTBO, APA3UTH3M. | YaCTHYHO-TIOMCKOBBIN OK.05
SIpyCHOCTB pacTHTEIBHOTO COOOLIECTBA. . ®opma y4eGHOT0 3aHATHSA:
(bpoHTaNBHAS. OK.07
OK.09
CTpyKTypa 3KOCHCTEM. 27 Copep:xaHue yueOHOI0 MaTepHuaJia Tun yyedHoro 3aHsTHA: 3.10 OK 02.
IIumeBsie CBA3M. ITumieBble LIENU U CETH B OUOLIEHO3€. DKOJOTUYECKUE | CUCTEMAaTH3alluu 3HAHUM. V.19 OK 03.
nupamubl. Cxema sxocucrembl. Kpyrosopor MeToabl y4eOHOT0 3aHITHS: OK.04
BEILIECTB U MPEBPAIllEHHE SHEPTUHU B IKOCHCTEME. YaCTHYHO-TTOUCKOBBIN OK 05
Cxema Arpo 3KOCHCTEMBI ®opma y4eOHOro 3aHATHA:
(dpoHTaNBHAS. OK.07
OK.09
Pazgen 7. Buocdepa.
Tema 7.1 28 ConepxaHue y4eGHOT0 MaTepuaJja Tun yuye6Horo 3ansiTus: 3.11 OK 03.
Bbuocdepa — rnobanpHas buocdepa. Kpyrosopor yriepoja (a3ota u ap.) B CHCTEMATH3al[M 3HAHUI. V.19 OK 05.
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9KOCUCTEMA. ouocdepe. Ocob0 oxpaHsIEMbIC TPUPOIHEIC MeToabl y4eOHOT0 3aHATHS: OK 09.
Teppuropun Poccun. YaCTUYHO-TIOMCKOBBIH
®opma yueOHOro 3aHATHS:
($poHTaTBHAL.

Tema 7.2 29 JlaGopaTtopHoe 3ansiTHe Ne 6 OmnncaHne Tun y4yeGHOro 3aHsITHS: V.10 OK 02.
AHTpOTIOTeHHEBIE AQHTPOTIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX 0000IIEeHNS 1 CUCTeMATH3AIIH V.ie6 0OK.04
mMeHeHus B Bpatckom MIPUPOIHBIX JaHAMA(PTAX CBOSH MECTHOCTH. 3HaHUI. V.30 0OK.05
paiioHe. Mertoabl y4eOHOr0 3aHATHS: 1 OK.09
MIPaKTHYECKUI

®opma y4eOHOr0 3aHATHSA:
CEeMUHap

30 BrinonHeHne TeCTOBBIX 3aHUI Tun yyeoHoro 3ansiTus: 1 Ve OK 03.
JuddepenHunpoBaHHblii muddepeHpoBaHHOTO 3a4eTa KOHTPOJIS 3HAHUH. \V OK 05.
3a4eT MeToabl y4eOHOT0 3aHATHS: V.18
(MHTETpUPOBAHHBI) YaCTUYHO-TIOUCKOBBIN V.19
®opma yueOHOro 3aHATHUS:
WHIUBHyaJIbHAS

Bcero 30

Hroro 108

[ XapakTepUCTUKH YPOBHS OCBOCHUS yU€OHOT0 MaTepHaja UCIIOJIb3YIOTCS CIIEAYIOINEe 0003HAUCHHUS:

1- o3HaKOMUTENBHEI (Y3HaBaHNE paHee N3YYCHHBIX OOBEKTOB, CBOICTB);

2 — penpoXyKTHBHBIN (BBITIOJIHEHUE ESATEIBHOCTH M0 00pa3ily, HHCTPYKIIMU MK N0J] pyKoBoacTBOM. (CopepikaHue TUIAKTHUECKON eIMHUIIBI 3aKperysieTcs: Ha
71a00paTOPHBIX, MPAKTUUECKUX 3aHITUAX )

3 — MPOAYKTUBHBIN (TUTAHUPOBAHUE M CAMOCTOSITETIbHOE BBHIMOJIHEHHE JAEATENLHOCTH, pellieHne mpoOiieMHbIX 3aaad.(ColiepKaHue TUAaKTUYECKOe €IUHUIIBI
3aKpeIuIsieTcs BO BpeMs IPOXOXKIECHHUS MPAKTUKU. B quciumiiae yka3pBaTh TpeTHH YPOBEHb HE PEKOMEHIYETCs]).
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3. YCJIOBUS PEAJIM3AILINA PABOYEN ITPOT PAMMBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 0

Peanuzanus paboueii nporpamMmbl y4eOHON TUCHMIUIMHBI TPeOyeT Hamuuus yueOHOro kaOuHeTa
€CTECTBO3HAHUSI.
Ob6opynoBanne yueOHOro KaOMHETa: BBITSHKHOM 1IKad, yaIeHUUECKUe MapThl, JabopaHTCKast

Texnuyeckne cpeactBa OOy4YEHHUS: KOMIBIOTED MYJIbTHMEIUIHBIA C MaKeTOM IPHKJIAJIHBIX

nporpaMM (TE€KCTOBBIX TaOJUI, TpapUuecKuX | MPe3eHTAIMOHHBIX);

C BO3MOXHOCTBIO

nojkitoueHus: k MHTepHeTy; ayauo W BUAECO BBIXOMBI, C MPUBOJAMHU IJISl YTCHHS U 3aIUCH
KOMITaKT-IMCKOB; OCHAIIEHHBIN aKyCTHYECKOW KOJIOHKOM, MarHUTO(OHOM U HayIIHUKaMHU.
O06opynoBaHue JJa0OPaTOPHH M pabOYNX MECT JJabOPaTOPHUH:

JlaboparopHoe 00opy1oBanue

.JIaﬁopaTopHaﬂ mocyaa, HpHﬁOpLI U NMPUHAMJICKHOCTH AJIH YYCHUYCCKOT0 SKCIICPUMEHTA

1. | JunamomeTpsl ¢ peneaom usMepenus 4H 6 1T
2. | JlepeBsiHHBIE OpYCKH 6 T
3. | JlepeBsHHBIE JOCKU 6 mr
4. | HlTatuBel 1abopaTopHble ¢ MyQTOH M JAKON 6 T
5. | Hure mmaoi 110 cm 6 wr
6. | Cexynnomep 6 wr
7. | Habop rpy3oB o 100 r 6 T
8. | CrexyssHHBIE TPYOKH o1IT
9. | llmnuaapuyeckue cocyny 6 it
10) TepmomeTpbl 6 mT
11} McTOoYHMKYN NOCTOSIHHOTO TOKa 12mT
12| AmmniepmeTpsl 1a00paTOpHEIE € TIPEAETIOM U3MEpeHUs 2A ISl U3MEPEHUs B 12mr
LEMsIX TOCTOSHHOTO TOKA
13| BosbT™MeTpbl JIabopaTOpHBIC C TIPELIIOM u3MepeHus 6B i n3mMepeHus B nemsix | 12mr
HOCTOSIHHOT'O TOKa
14) Kinroun 12 mr
15| Pe3ucropsl mpoBOJIOYHBIE 24
16/ PeocraTsl 1MOJI3yHKOBEIE 12 mr
17| CoenvHuTENbHBIE TPOBOJIA 96 mT
18| Karymka-MoToK 6T
19| KomMnacel Wi MarHUTHBIE CTPEITKA 6 T
20| MusuinamnepmeTpsl 6 T
21 TTocTOsSTHHBIC MATHUTHI 6 mT
22| I1nacTHHBI CTEKJISIHHBIE 24t
23] JIocKyTBI KampOHOBEIE 24mT
24| IllTaHreHUUPKYIU 12mT
25] MukponabopaTopust Uil XMMUYECKOTO 3KCIIEPUMEHTA ot
26/ JIaboparopHast 6aHsI JUIsl YICHHYECKOTO KCIICPUMEHTA 61T
27| Becbl yueOHbIE 1TAOOPAaTOPHBIE SJIEKTPOHHbIE 61T
28] Habop 1o 3J1eKTpOXUMUHN 6T
29| Anmapar a5 noxydeHus ra3oB J1ab0paTOPHbBIN 61T
30] Habop Nel C «Kucinotei» 1 mT
31] Habop No2 M «KucioTsn» 1 mT
32| Habop Ne3 BC «Illenoun» 1 mT
33] Habop No5 C «Opranndeckue BEIeCcTBa 1 mT
34| Habop Ne6 C «Oprannueckue BelecTBa 1 mT
35] Habop No7 C «MuHepaabHbIC yI00pSHUS 1 mT
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36,

Ha6op Nell C «Conu a1t 1éeMOHCTPAIIMOHHBIX OITBITOB)

1 mT

37,

Hab6op Nel2 BC «Heopranudeckue BemecTBa Jisi AEMOHCTPAIIMOHHBIX OIBITOBY

1 mr

38,

Hab6op Nel13 BC «I"anoreHubi»

1 mT

39,

Ha6op Nel4 BC «CynbgaTsl, cynbuThI, Cynb(uabny

1 mr

40,

Hab6op 16 BC «MeTamuibl, OKCHIB»

1 mT

41)

Ha6op Nel7 C «Hutpats» (¢ cepebpom)

1 mr

42

Habop Nel8 C «CoennHenus xpoma»

1 mr

| Ha6op Ne19 BC «Coenunenust mapranma'

1 mT

JleMoHCTpaTHBHOE 000pPY/10BaHHeE

Tenexkn MeTamIndecKue

ManomeTp MeTaJImYecKui

TepMoMeTp KUJIKOCTHBIMN

AMniepMeTp CTPEIOYHbIN

BoabT™MeTp cTpenouHbi

Benepko Apxumena

[Tap ITackaius

X NG|~ w N

DJIEKTPOMETP

©

Tpanchopmarop yHHBEpCaTbHBIN

=
o

| CynTaH 2J1€KTpUYECKUN

-
-

! KaTy'H_IKa IJI1 JECMOHCTPAIU MAIrHUTHOI'O ITOJIA TOKa

=
N

| CTpenku MarHUTHBIC

=
w

| IIpuGop ms nemoHcTpanuu npasuia JIeHma

[EEN
NN

| Habop nuH3 u 3epkain

=
(62

| ITpubop s u3MEpeHus JUIMHBI CBETOBOI BOJIHBI ¢ HA00pOM U paKIIMOHHBIX

pelieTok

RRRrRPRRPRRPR R RPR R R R RPR R R -

16,

DKpaH C ENbI0

17,

HMcTouHuK cBeTa C IUHEHUATHIM CIICKTPpOM

18,

KommiekT o goroddpdexry

19,

DJeKTpOHHO-Ty4YeBas TpyOka

20

Maruaut 1yroodpasHblil

21|

OrHuBO BO3yIIHOE

22|

Mukpockon

23,

[Tpubop 11 3a’kUraHusi CIEKTPaIbHBIX TPYOOK

24

Habop cniekTpaJibHBIX TPYOOK

25|

Crnerpockor 1a00paTOpHBI

RlRrRrRPrRP R R R R

Oo6opynoBanue 00111er0 Ha3HAYEHHUS

26,

KommuiekT anekTpocHabkeHus

27|

TepMoMETp PIIEKTPOHHBIN

28,

IIITaTuB yHUBEpCAIbHBIN

29,

CTOJI-TI0O ITBEMHUK

30,

Becul na60paTopHLIe OJICKTPOHHBIC

31,

Jlocka 1t cyniky nocy sl

RPNk -

JlaboparopHasi nmocyaa, npuéopbl 1 000pyA0BaHHUeE AJIsl AEMOHCTPAIHIA

32,

KomriekT kos16 1eMOHCTpaImOHHBIX

33]

KoMIekT MepHOi oCy bl

34|

KommuiexkT u3nenuit u3 kepamuku u papdopa

35,

HaGop mocy/ibl 1 mpuHAIIEKHOCTEH ISl IPOBEICHUS IEMOHCTPAITHOHHBIX
ONBITOB

A

36,

YcranoBka JJI TIEPETOHKH BCIICCTB

[EEY

37|

Arnmapar Juist TOJIy4eHuUs ra30B (IEMOHCTPAIIMOHHBIN)

-
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3.2 UudopmannonHoe odecrnedeHue 00y4eHus

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMH, WHTepHeET-pecypcoB, IONMOJHUTEIbHOMN

JUTEPaTypbl

OcCHOBHBIC HCTOYHUKHU:

1. Camoitnenko, ®usuka a1 mpodeccuii M CHEeUUAIbHOCTEH COIHMAIbHO-3KOHOMUYECKOTO
npoduieit: yaeOHHUK a1 oOpazoBar. YUpexJAeHUuW Had. U cped. mpod. odpa3zoBanus. M.:
W3narensckuit neHTp «Akanemusi», 2015

2. Pymutuc I'.E., ®enpaman @.I'., Yuebnuk mna 10 knacca. Opranuyeckas Xumus. — M.,

ITpocsemienue, 2015

3. Pymsuruc I'.E., ®enpaman @.I"., YueOuuk mayis 11 knacca. Opranndeckas xumusi. OCHOBBI

o0mieit xumuu (00061IeHre u yriuyonenue 3Hanwuii). — M., [Ipocsemenue, 2012

4, Tabpuensn O.C. Xumus: yuel. st cpen. npod. yued. 3aBeaenuit / O.C. I'abpuensu, N.I'.
OctpoyMoB.- 5-¢ uza.crep.-M.: Akagemus, 2015.

5. Koncranturos B.H., buonorus: mist ctyaeHTOB yupexaeHuit cpes. npod. odpazoBanus. M:
W3narensckuii ieHTp «Akanemusi», 2015

JlonoIHUTeIbHbIE HCTOYHUKU:

1. [Na6puensa O.C. 3agaun mo xumuu U ciocoObl ux pemenus / O.C. Tabpuensa. - M.:
ACT-IIpecc, 1999. — 384 c.

2. Tabpuensa O.C. COoopHUKH TecTOBBIX 3anaHmii: y4e0. mocobue / O.C I'abpumensn, H.I1
BockobGoitnukoBa. - M.: JIpoda, 1998. - 208 c.

3. Taopuensn O.C. Xumus B TecTax, 3ajadax, ynpaxXHeHHsX. 8-9 kiaccel: y4ed. mocobdue /
0O.C. I'abpuensn, H.I1. BockoboitnukoBa. - M.: [Ipoda, 1999. - 224 c.: un

4. Kypun A.A. COOpHHK ynpaXHEHUH W 3aaa4 no xumuu: yue0.umrt. /. A.A. XKypun. -
M.: [IpocBemienue: 1997. - 256 c.: un

5. KacesnoB B.A. ®wusuka. 10 xmacc: yueOHMK s oOmeoOpa3. ydeb.3aBeneHuii / B.A.
Kacwesaos. — M., 2010, - 356 c.

6. KacesnoB B.A. ®wmsuka. 11 kmacc: yueOHMK s oOmeoOpa3. yde6.3aBeneHuii / B.A.
Kacwesaos. — M., 2010, - 349 c.

7. Koncrantuno B.M. O6mas Omonorus: yde6.mocodbue mus CIIO / B.M. KoHCTaHTHHOB,
A.Il. PazanoBa. — M.: 2008, - 256 c.

8. JleBuran, E.Il. ActpoHomus: yueOHuK. st 11 ki obmeobpas.. yupexaenmii / E. I1.
Jleutan. — M.: Ilpocsemenue, 2010, - 207 c.

9. eppmukun A.B. ®usuka 7, 8 kimacc: yue6.mocodbue / A.B. [epeimkun. — M.: 2010, - 240 c.

10. IMTunckuii A.A. @usuka u actpoHomus. 9 kiacc: yyed.nmocodue. / nox pea. A.A. Iuackoro,
B.I'. PasymoBckoro.— M.: 2010, - 309 c.

11. ITonomapeBa M.H. OOmas Ouonorus. 10 kmacc: yuebnuk / WM.H. Ilonomapesa, O.A
Kopuunosa, E.H. Jlomununa. — M.: 2008, - 222 c.

12. TlonomapeBa M.H. OOmas Ouonorus. 11 xmacc: yuyeOnuk / M.H. IlonomapeBa, O.A
Kopuunosa, E.H. Jlomununa. — M.: 2008, - 216 c.

13. PoxnoB B.C. YenoBek u ero 3mopoBee: yuyeO.nocobue anst 8 ki. / B.C. Poxinos, C.b
Tpodumos. — M.: 2008, — 287 c.

14. CmupaoBa JI.M. COopHuk 3a1a4 1o o0mei 1 HeopraHuyeckoi xumun. 8-11 kiaccsl /
JIM Cwmupnosga. I1.A XKyxos. — CII6.: 2008, - 128 c.

15. CyBopoB A.B. YBnekaTenbHbIi MHp XUMHUYecKuX mnpeBparienuii / A.B. CyBopoB. —
O6nuHCK.: m3a-Bo «Tutym», 2000, - 192 c.

16. Tuxynosa M.B. Xumus: kparkuii cnpaBounuk / M.B. TukynoBa, A.M. Apremenko. —
M.: Beicm. IIxk., 2004, - 381 c.

17. Xomuenko W.I'. COopHuUK 3a7au U ynpaxkHeHU# 11 cpeaneit mkoisl / M.I'. XoMmueHko.

- M.: «Dx3amen», 2001, — 128 c.
18. YeoOsmues H.B. buonorus. Yue6nuxk ans Ccy3os / H.B. UeGpimes. — M.: 2000, - 592 c.
19. DnekrponHOE yueOHOe m3aanue «JIadboparopusie padothl o pusuke» OO0 «podar, 2006
20. DnextponHbii yueOHUK «1C: Penerutop. @usuka» (TecThl, 3a7auu, TaOIUIBI (PU3NIECKUX
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BEeIMYMH ¥ MareMaTH4eckwe (OpMYNbl, WHTEPAKTUBHBIE MOJEIH, HWIUTIOCTPAIIHH,
KOMITbIOTEpHBIC aHuManuH), 2006

21. OneKTpoHHbIH y4eOHUK «OTKpbITasg ¢u3nKa (MOJTHBIH MHTEPAKTUBHBIA KypC (DU3HUKU
JUTSL yJaIuXcsl MKOJI, THMHA3UH, KOJUISIDKEH, CTYICHTOB TEXHUYECKUX BY30B), 2006

22. DnexTpoHHbIM yuyeOHUK «Ypoku ¢usuku 10 xmacc». Bupryanpaas mkona «Kupwmia u
Medomusy», 2006

23. DnexTpoHHbIM yuyeOHUK «Ypoku ¢usuku 11 xmacc». Bupryanpaas mkona «Kupumia u
Medomusy», 2006

Kypuanbi:

1. Xypnuan «buomorus»

HNuTepHeT-pecypcenl:

1. Enmunas xommekius I[OP [Dnextponnsiii pecype]. — Pexum gocrtyma http://school-

collection.edu.ru/, ceo6oaHbIit

2. DenepanbHBIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB [ DIEKTPOHHBIN pecypc].

— Pesxxum octymna http://fcior.edu.ru/, cBOOGOTHBIN

3. Xypnan /xuMusi 1 XuMHKH: [DNeKTpoHHBINH pecypc]. — Pexum goctyma http://chemistry-
chemists.com/, cBoOoIHBIIA.

4.  HMHTepHeT-pecypchl 10 XUMUU, METOJUKE, IICUXOJIOTUU: [ DIeKTpOHHBIN pecypc]. — Pexum
nocryma http://www.maratakm.ru/, cBo60aHBIiA.

5.  XuUMHK-CAaUT 0  XUMHHU: [DnexkTponHbIii  pecypc]. —  Pexum  gocryna
http://www.xumuk.ru,cBo60HBIH.

6. Xumus caMOCTOATENBbHO: [DekTpoHHbIi pecype]. — Pexxum mocryma /http://chemind.ru/,
CBOOOHBII.
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4. KOHTPOJIb U OIIEHKA PE3YJLTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

OCBOCHHA

KonTposib u oOmEHKa pe3yiabTaToB

JAUCHUITIIMHBI

OCYIICCTBIIAACTCA

MpernoiaBaTesieM B IPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATHH M JIaOOpaTOPHBIX padoT,
TECTOBOTO KOHTPOJIS, @ TAKKE BBITIOJIHEHHS CTYACHTOM WHIMBUIYAJTbHBIX 3a/IaHUM, TPOEKTOB,
HUCCIIEIOBAHUMN.

Pe3ysabTarsl 00y4yeHus
(0CBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHWS)

@®opMbI H METO/IbI KOHTPOJISA U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

PU3UKA, XUMMUSA, BUOJIOT'UA

YMmerTh:
— NIPUBOIAMTL IPUMEPHl  dKcrepuMenToB  n(uam) | OLieHKa pe3ysbTaTa BbIIOIHEHHbBIX
HaOJIIOIEHUH, 00OCHOBBIBAIOIINX: aTOMHO- | TaOOpaTOpHBIX PadoT.

MOJIEKYJISIPHOE CTPOCHUE BEILIECTBA, CYIIECTBOBAHUE
3JIEKTPOMAarHUTHOTO TIOJISt u B3aUMOCBSI3b
AJIIEKTPUUYECKOTO U MAarHUTHOTO TOJICH, BOJHOBBIE U
KOPIYCKYJIIpHBIE CBOMCTBAa CBETa, HEOOPATUMOCTh
TEIJIOBBIX  MPOIECCOB, pa30eraHue  rajlakTHK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpbI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
peakuuy OT TeMIlepaTypbl M  KaTaJlu3aTopoB,
KJIIETOYHOE CTPOCHHE JKUBBIX OPTraHU3MOB, POJb
JHK kak HOcuTensi HaciaelCTBEHHOH HH(OpMaluu,
ABOJTIOIIMIO KUBOM MPUPOIbI, TPEBPAILICHUS YHEPTUU
U BEPOSITHOCTHBIN XapaKTep MpPOLIECCOB B KUBOU U
HEXUBOW TIPHUPOJE, B3aUMOCBS3b KOMIIOHEHTOB
SKOCHUCTEMBI, BIIMSAHHUE JEATEIIBHOCTU YEJIOBEKa Ha
KOCHUCTEMBI;

OOBSCHATH TMPHUKIAJHOE 3HAYCHHE BAXKHEUIIUX
JOCTHKEHUI B O0JIACTH €CTECTBEHHBIX HAyK JUIS:
Pa3BUTHS YPHEPTETUKH, TPAHCIIOPTA U CPEJICTB CBSI3H,
MOJIyYeHUS CUHTETUYECKUX MaTepHuajoB c
3aJJaHHBIMHM CBOMCTBAMH, CO3JJaHUS OMOTCXHOIOTHI,
JedeHuss WHQEKIMOHHBIX 3a00JeBaHUIl, OXpaHbI
OKpYKarolle Cpe/ibl;

BBIJIBUTaTh THUIOTE3bl W IMpeasiaraTh NyTH HX
MIPOBEPKH, JIeNnaTh BBIBO/IbI Ha OCHOBE
OKCIIEPUMEHTAJIbHBIX JAHHBIX, MPEICTABIEHHBIX B
BUJIE TpaduKa, TaOIUIIBI WIIH JHArpaMMBbl;

paboTaTh C €CTECTBEHHOHAyYyHOW HH(OpMaluei,
comepxarmieiics B coobmenusx CMMU, Untepuer-
pecypcax, Hay4HO-TIONYJISIPHOM IuTeparype:
BIIQJIETh METOJaMU TIOWCKA, BBIJIEISATH CMBICIOBYIO
OCHOBY U OIICHHBATh IOCTOBEPHOCTh HHPOpMAITUY;
WCIIOJIB30BaTh MPUOOpPETEHHBIC 3HAHUS U YMEHUS B
MpPaKTUYECKOW JEeSATEIbHOCTM U  IOBCEIHEBHOU
KU3HH JJIS: OLICHKH BJIMSTHUSI HA OPTaHU3M YeJIOBEKa
ANEKTPOMArHUTHBIX ~ BOJH M PaJMOAKTHUBHBIX
U3NydyeHuil;  sHeprocOepekeHus;  0e30MacHOro
MCII0JIb30BAaHUS MAaTEPUATIOB U XUMUYECKUX BEIECTB
B OBITY; npoUIaKTUKN MH(EKIMOHHBIX
3a00JIeBaHUM, HHMKOTUHOBOM, aJIKOTOJBLHOH U
HApKOTUYECKOU 3aBUCUMOCTEN; OCO3HaHHBIX

HaOnroeHue 3a nesTeIbHOCTHIO HA
nabopaTopHbBIX paboTax.

OrieHKa pe3yibTaTa BHITIOJTHEHHBIX
KOHTPOJIbHBIX padoT.

OrieHKa pe3ysbTaTa BBITIOJTHEHHBIX
CaMOCTOSITENIbHBIX PadoT.

O1ieHKa Pe3y/IbTaTOB YCTHOTO
MEPCOHAIBHOTO OIpoca

OrieHKa pe3ysbTaTa BBITIOJTHEHHBIX
3aJlaHul B TECTOBOM opme.
O1rieHKa pe3ysbTaTa BBITIOJTHEHHBIX
1abopaTOPHBIX padoT.

O1leHKa Pe3yJIbTaTOB BHIMIOJIHEHHBIX
pedepaToB, COOOIICHHUIH,
KOMITBIOTEPHBIX MTPE3CHTAIIHIA.
OreHKa pe3ynbTaTa BBITIOTHEHHBIX
3aJJaHUl B TECTOBOM BHJIC.
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JIMYHBIX JICMCTBHI MO OXpaHEe OKPYKAIOIIECH CpeIbl.

3HATh:

CMBIC] TIOHATHUN: €CTECTBEHHOHAyYHBI MeTo
MO3HAHUS, AIIEKTPOMArHUTHOE mnore,
DJIGKTPOMATrHUTHBIC ~ BOJIHBI, KBaHT, OBOJIIOIHS
Bcenennoii, 6onbmioi B3pbeiB, CojlHEYHAsT CHCTEMA,
raJlakThKa, TEPUOJUYECKHA 3aKOH, XUMHUYecKas
CBs3b, XUMHUYECKas peaklus, MaKpOMOJIEKyJa,
0eIoK, KaTajan3aTop, dbepmenr, KIIeTKA,
nuddepeHmanus KJICTOK, JHK, BHpYC,
Ouonornyeckas  JBOJIONMS,  OuopazHooOpasue,
OpraHu3M, MOMYJSILMs, 3KocucTteMa, Ouocdepa,
SHTPOMHSI, CAMOOPTaHU3AIIHS,

BKJIaJ] BEJIMKUX Y4YeHBIX B  (QopMHUpoBaHUE
COBPEMEHHOI eCTeCTBEHHOHAYYHOI KapTUHBI MHUPA;

OneHka pe3yabTaTOB yCTHOTO
IIEPCOHAIILHOT'O OIIPOCa.

OneHka pe3ysbTaTa BbIIOJHEHHbIX
CaMOCTOSITENIbHBIX paboT
(coobmmennii, peepatos,
MPE3EHTALNMI, U3TOTOBJIEHHBIX
MOJEJIeN, MHINBUIyaIbHBIX
3a/1aHUi ).

OneHka pe3ysbTaTa BbIIOJHEHHbIX
3aJJaHul B TECTOBOM (hopMme.
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