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1. MACIIOPT PABOYEH TPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
OY/1.09 ECTECTBO3HAHME

1.1 OobsacTh NpuMeHeHUs padoyeil MporpaMmal

Pabouas mporpamma y4eOHON TUCHUIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MMOATOTOBKU
crienanuctoB cpenHero 3BeHa (manee - IIIICC3) B coorBerctBHM ¢ OI'OC CIIO 43.02.15
[ToBapckoe W KOHAWUTEPCKOE €0, BXOAAILICH B COCTAB YKPYMHEHHOW TpymMIbl MpodeccHid,
cnennansHocTeit 43.00.00 CepBuc u TypH3M.

Bxuttouaer B ce0si: macmopT pabodeil mporpaMMbl y4eOHOW TUCHMILIMHBI, CTPYKTYPY H
coJiepKaHue Y4eOHOW JMCIUILTUHBI, YCIOBHS pealn3alud y4eOHON TUCIMILIHHBI, KOHTPOJIb U
OLIEHKA PE3yJIbTaTOB OCBOCHUS YUEOHOM TUCIIUIUIMHEL.

1.2. Mecto yueOHo# aucuumiannbl B cTpykrype IIIICC3: yuyeOHast qUCHMIUIMHA BXOAWUT B
obmeobpazoBarenbHbIi UK [TTICC3.

1.3. Hean u 3ama4u y4eOHOM IUCHMIUIMHBI — TPe0OBaHMSI K Pe3yJbTaTaM OCBOEHMS
AUCHHUILJIMHBI

Copep:xanuie MporpaMMbl HAIPaBJICHO Ha IOCTIXKEHUE CIEAYIOIUX 1esIei:

OCBOCHHE 3HAaHUH O COBPEMEHHOW ECTECTBEHHO-HAy4YHOW KapTUHE MHpPAa U METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoliee BaXHBIMU UACSIMH M JOCTHXKEHUSMU
C€CTCCTBO3HAHMA, OKa3aBIIMMU ONPCACTIAIOIMCC BIIMAHUC HAa PA3BUTUC TCXHUKHU U TeXHOHOFHﬁ;

OBJIAJICHHE YMEHHUSMH TPUMEHSTh TOJy4YCHHbIC 3HaHUS A1 OOBSCHEHHS SIBICHUN
OKPYKAIOIIET0 MUPA, BOCHPHUATHS WH(OPMAIUN €CTECTBEHHO-HAYYHOTO U MPOPECCHOHATHHO
3HAYUMOTO COJEp)KaHUS; pa3BUTHE WHTEUIEKTYallbHbIX, TBOPUYECKUX CIOCOOHOCTEH U
KPUTHYCCKOI'O MBINUJICHUA B XOAC IMPOBCACHUA HpOCTCfIHIHX HCCHCHOB&HHﬁ, aHaJIu3a HBHGHI/If/'I,
BOCTIPUATHUS U UHTEPIPETAIIUU €CTECTBEHHO-HAYYHON NH(OpMAIUY;

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

MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HaHUH B MPO(ECCHOHATBHOM MAEATEeIbHOCTH H
HOBCGI[HGBHOI\/’I KHU3HU OJIA oOecreueHust 0OE30IIaCHOCTHU KUBHCACATCIBbHOCTH,; TPaMOTHOI'O
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 310POBbS, OKPYXKAIOLIEH CPEIbl.

B pesynbprare ocBoeHuUs Ne
JUCHIUTUINHBI JTUTAKTHYECKO dopmupyemast TUIaKTHUECKas eIUHULA
00y4Jaromuics J0DKEeH | 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,
000CHOBBIBAIOIMX HEOOPATHUMOCTH TEIUIOBBIX IIPOLIECCOB, pazderaHue
TaJIaKTUK.

V.5 [TpuBOAMTH TPUMEPHI 3KCIEPUMEHTOB H(MIN) HaOIIONCHUH,
000CHOBBIBAIOIINX: 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKY,

V.6 [TpuBOAMTH TPUMEPHI 3KCIEPUMEHTOB H(MIN) HaOIIONCHUH,
000CHOBBIBAIOIINX 3aBHCHUMOCTH CKOPOCTH XHMHUYIECKOH PEaKIiH OT
TEMIEpaTyphl ¥ KaTaJIN3aTOPOB.

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




000CHOBBIBAIOIIUX KJIETOUHOE CTPOCHHUE )KUBBIX OpraHu3MoB, posib JJHK
KaK HOCHTEJISl HACJICICTBEHHOW WH(pOPMaNnHy,

v.8

[TpuBOANTH IPUMEPHI SKCTIEPUMEHTOB H(WJIH) HAOIMIOJCHHH,
000CHOBBIBAFOLIIMX IBOJIFOLIUIO YKUBOI HPHUPOBL

v.9

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

[TpuBOANTH IPUMEPHI SKCTIEPUMEHTOB H(WJIH) HAOIMIOJCHUN,
000CHOBBIBAIOLIMX BIIUSIHHUE JSSTSILHOCTH YeJIOBEKa Ha YKOCHCTEMBI.

OOBACHATH MPUKIIAJTHOE 3HAYCHUE BKHEHUIITNX TOCTH)KEHUH B 001aCTH
€CTECTBEHHBIX HAYK JJISl PA3BUTHSI SHEPTETUKH, TPAHCIIOPTA U CPE/ICTB
CBSI3H.

OOBACHITH MPUKJIIAJHOC 3HAYCHUE BAKHCHUIIINX TOCTHIKCHUH B 001aCTH
€CTECTBEHHBIX HayK IS MOJy4YEeHUSI CHHTETHYECKUX MAaTEPHAIIOB C
3aJaHHBIMH CBOHCTBAMHU.

OOBACHITH MPUKIIAJHOC 3HAYCHUE BAKHEHUIIINX TOCTHIKEHUH B 001aCTH
€CTECTBEHHBIX HayK I CO3JaHMsi OMOTEXHOJOTUI

OOBACHITH MPUKIIAJHOC 3HAYCHUE BAKHCHUIIINX TOCTHIKCHUH B 001aCTH
CCTECTBEHHBIX HAYK JJIs JIeUeHUs] MH()CKIIMOHHBIX 3a00JICBaHHH.

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

BI)II[BI/IFaTL TUIIOTE3bI U NpE€AyIaraTtb MyTHU UX NPOBCPKH, ACIaTh BbIBO/bI
Ha OCHOBC DOKCHCPHUMCHTAJBbHBIX HOaHHBIX, MNPCACTAaBJICHHBIX B BHUIC
rpaduxka.

BbIIBUraTh TUMOTE3bI U MPE/JIAraTh MyTH WX MIPOBEPKH, [IEJIaTh BBIBOJIBI
HAa OCHOBE JKCIECPHUMEHTANbHBIX JAHHBIX, MNPEACTABICHHBIX B BHJIC
TaOIULIBL.

BrraBurate runoTessl U NpeanaraTb MyTH UX MPOBEPKH, AEIATh BHIBOJBI
Ha OCHOBE OKCIEPUMEHTAJbHBIX JaHHBIX, IPEICTABICHHBIX B BHIE
JIUarpaMMBel.

PabGoraTh c ecrecTBeHHO-Hay4HOW HH(pOpPMaIMEH, CcoJepKalleics B
coobmenusix ~ CMU, HHTEPHET-pecypcax, Hay4HO-IIONYJIIPHON
JauTeparype:

BHa}leHHe 3HAHUSAMH O HauOOJee BaXKHBIX OTKPBITHUAX U JOCTUIKCHHUAX B
obnacTu CCTCCTBO3HAHUA, IMMOBJIUABIINX HA 3BOJIOLMIO HpeI[CTaBJ'IeHI/Iﬁ o
MpupoJi€, Ha Pa3BUTUEC TCXHUKU U TeXHOHOFHﬁ;

Brnanets MeToaMu IOMCKa, BRIJEIATH CMBICIIOBYIO OCHOBY H OLICHMBATh
JIOCTOBEPHOCTH MH(OPMAIHH;

Hcnonb30BaTh NPHOOpETCHHBIE 3HAHWS M YMEHHS B IPAKTHYECKOU
JICITEIIbHOCTH W IIOBCEJHEBHOW JKM3HM ISl OLIGHKM BIHMSHHUS Ha
OpPTaHM3M YeJOBEeKa JJIEKTPOMAarHUTHBIX BOJH W  PaJHOaKTHBHBIX
W3ITy4YEHUH.

Hcnons3oBath HpI/IO6p€TeHHH€ 3HaHUSA W YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIBbHOCTHU U HOBCC,I[H@BHOﬁ JKHU3HU I 3Heproc6epe>1<eHH${.

Hcmons3oBath HpI/IO6p€TeHHLI€ 3HaHUS W YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIBbHOCTHU u HOBCC,I[HeBHOﬁ JKHU3HU JUIS 0e30I1aCHOIO
HCII0JIb30BAHUA MAaTCPHUAJIOB U XUMHUYCCKHUX BCHICCTB B 6I>ITy.

Vcnonp30BaTh NPHOOpPETEHHBIE 3HAHWA M YMEHHS B IPaKTHYECKOU
JESTETbHOCTH W TIOBCEIHEBHOM JKM3HM AN  NPO(PUIAKTUKH
MHQEKITMOHHBIX 3a001eBaHHil.

Hcnonp30BaTh NPHOOpPETEHHBIE 3HAHWA M YMEHHS B IPaKTHYECKOU
JNESITETPHOCTH W TIOBCEIHEBHOMW JKM3HM AN  NPO(PHUIAKTHKH
HUKOTHMHOBOM, aJIKOTOJILHON M HAPKOTHYECKON 3aBUCUMOCTEM.

v.27

Hcnonp30BaTh NPUOOpPETCHHBIC 3HAHMSA W YMCHHS B INPAKTHYCCKOU
ACATCIBHOCTH H HOBCC}IHCBHOﬁ JKHN3HU Jis1: OCO3HAHHBIX JIMYHBIX
JIEWCTBUI MO OXpaHe OKPYKArOUIEH Cpeibl.

V.28

C(bOpMPIpOBaHHOCTL YMCHUA NMPUMECHATH €CTCCTBCHHO-HAYYHbIC 3HAHUSA
JJIL 00BACHEHUS OKpYXXaromux SIBJICHUH.

v.29

C(bOpMPIpOBaHHOCTL YMCHUA MPUMEHATH CCTECTBEHHO-HAYYHbIC 3HAHUSA
JUIA COXpaHCHUA 310pOBb4, obecneueHus 0e30MacHOCTH
KU3HCACATCIbHOCTH.




¥.30

ChopMHPOBaHHOCTh YMEHUSI IIPUMEHSTH €CTECTBEHHO-HAay4YHbIE 3HAHHS
st OepexHOro  OTHOLIGHHMS K IPHUPOJAE,  PAlMOHAILHOIO
IPHUPOJIOIIONE30BAHMS, @ TaKKe BBIOJIHEHUS POJIM  TPaMOTHOTO
OTpEeOUTEN;

3HaTh

CMBICIT TOHSATHIA: QJICKTPOMArHuTHBIC BOJIHBI, KBAHT.

CMBICT TTIOHATHI: dBOJIIOIHs BeeneHHoM.

CMbIcT oHSTHH: O0mbIIoH B3phIB, COTHEUHAs CHCTEMA, TaTaKTHKA.

AW —

CMBICTT  TIOHATWH: TEPHOAWYCCKHH  3aKOH, XUMHYECKas CBS3b,
XIUMHYECKast PEaKIHs.

()]

CMBICT TOHATHH: MAKPOMOJIEKYJIa, OSJIOK, KaTaIu3aTop, pepMeHT.

CMBICT TOHATHH: KIIeTKa, TU( PepeHITHAIN KIETOK.

o

Cwmeicn noustuii: JJHK, Bupyec.

0|

CMBICJI ITOHATHN: OMOJIOTHYECKAS DBOJIFOLIM.

3.9

CMBIcT MOHATHH: OropazHooOpas3ue, OpraHu3M.

3.10

CMBICIT TOHSATHIH: TIOITYJIAIINSA, DKOCUCTEMA.

3.11

CwMebich noHsTHH: 6nocdepa.

3.12

CMBICII TIOHATHIH: SHTPOIHS], CAMOOPraHU3aNNS;

3.13

Bxmag  BeqmkmX ~— y4eHBIX B (OPMHPOBAaHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHbI MUpa,

dopMupyemble
KOMITCTCHIINI

OK 02

OcyIecTBIATh TOUCK, aHAJIM3 U HHTEPIIPETALHI0 HHOPMALIHH,
HEOoOXO0AMMO¥1 JIs BBITIOJIHEHUS 33124 MPOoQecCHOHaTbHON
JeATeIbHOCTH.

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 KOMMYHHUKallUIO Ha
rOCYJapCTBEHHOM SI3BIKE C YIETOM 0COOCHHOCTEH COIHATBHOTO
KyJIbTYPHOTO KOHTEKCTA.

OK 06

[TposBIATE TpaKAAHCKO-TIATPUOTHICCKYIO TIO3UIIHIIO, 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. OcBoenue coaep:xkanus yueoHoil qucuunauabl OY/1.09 EctecTBo3HaHue obecrieunBaeT
JOCTH>KEHUE 00YUaIOIMIUMUCS, CIEIYIOIUX PE3YIbTaTOB:

1.5. PexomeHnayemoe K0JIM4eCTBO YaCOB HA OCBOeHUEe padoueil MporpaMMbl JMCHHUIIJIMHbI:
O06nem obpazoBarenbHOI Harpy3ku 108 yacos, B TOM duce:

Bcero 3austuii 108 yacos:

Teoperuueckoro o0yueHus 77 4acos,
JlaboparopHble 1 TpaKTHIecKue 3ausTus 31 gac.




2. CTPYKTYPA U COAEPX KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOl IMCUMIIMHBI M BUAbI YU4eOHO0I padoThl

Bup yueoHoii paboThbl

O0bem yacoB

O0beM 00pa3oBaTeIbHOI HATPY3KHU 108
Bcero 3aHaTHii 108
TEOPETHIECKOTO O0YUICHHUS 77
71a00paTOpHBIE 3aHATH 29
MPaKTUIECKHE 3aHATHS 3
KOHTPOJIBHBIE PaOOTHI 3

IIpomexxyrounas arrecranus B popme nuddepeHInpoBaHHOTO 3a4eTa

2.2 YyeOHas pabora
Buael yueoHoli padoTsl 1 kype Beero uacon
1 cemecTp 2 cemecTp

58 50 108
DPU3UKA
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 3aHITUS 1 0 1
J1a00paTOPHBIE 3aHATHS 6 5 11
KOHTPOJIbHBIE pabOThI 0 1 1
BHNOJIOT'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 nudpepeHIIPOBAHHOIO 3a4eTa




2.2 TemaTnuyeckmii I1ad u coaepxanue yyeOnou gucuumianabel OY /.09 EcrectBo3HaHue

Ne Copep:xaHue y4eOHOT0 MaTepuaJa, Meroxmeckie Oobe Ne ®opmupyembl| Ypose | Teky
HaumeHnoBanue y4uedHOr JadopaTopHbie U IPAKTHYECKUE 3aHATHSA, M JHIAKTUHY e Hb 1197071
XapaKTePUCTUKHU y4eOHOro o
pa3ziesioB U TeM 0 KOHCYJbTAlHH, CAMOCTOSATeIbHAS padoTa SAHSTHS yaco ecKoii KOMIIETeHI] | OCBOEH | KOHT
3aHATHUSA 00yyJaoIerocs B eTMHULIBI HH usl poJib
1 2 3 4 5 6 7 8 9
DOU3UKA
Tema 1. Beenenue. 1 Coaep:kaHue y4e0HOT0 MaTepHaja Tun y4ye0HOro 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 MaTepuaa Tun y4eOHOro 3aHATHS: 1 Vo1l OK 02. 1
Poub Ghu3uKu B MO3HAHUK OKPYIKAIOIIETO MHUPA U YCBOEHHE HOBBIX 3HAHUI. 3.13 OK 03.
pa3BUTHX UUBUWIM3aUUHU. ECTECTBEeHHOHAYUYHBIH MeToabl y4eOHOr0 3aHATHSA: OK.04
METOJI IO3HAHMUS, €T0 BO3MOXXHOCTH U TPAHUIIBI OOBSICHUTEITFHO- OK .05
MIPUMEHNUMOCTH. MoIeTMpOBaHUE SIBICHUN U WLUTIOCTPATHBHEIH. OK.07
00BeKTOB Tpupoabl. EcTecTBeHHOHAayYHAs KapTHHA ®opMa yueOHOro 3aHATHSA: )
MHpa U e¢ BaKHEHIITHE COCTABIISFOIINE. ($poHTaTBHAL. OK.09
Paszgen 2. Mexanuka 13
Tema 2.1 3 Copep:xanue yue0HOTr0 MaTepuaJia Tun y4yeGHOro 3aHsATHA: V.16 OK 02. 2
MexaHnuueckoe Mexannyeckoe JIBJKECHHUE. OTHOCHTENBHOCTh | YCBOCHUE HOBBIX 3HAHHM. V.28 OK 03.
JIBIDKCHUE. MEXaHUYECKOro  JABWXKEHHsS. Buabl  jaBkeHus | MeToabl yueGHOro 3aHSITHA: OK.04
OTHOCHTEIBHOCTh (paBHOMEPHOE, PABHOYCKOPEHHOE, MEPHOIMYECKOE) | OOBICHUTENBHO- OK.05
MEXaHUYECKOT0 1 uX rpaduyeckoe OmucaHue. WILTIOCTPATUBHbIH, ’
nBHKEeHUS. Buabl PENPOAYKTUBHBII. 2 OK.07
JIBIDKCHUS ®opma yueOHOI0 3aHATHSA: OK.09
(paBHOMEpHOE, (bpoHTaNBHAS.
PaBHOYCKOpPEHHOE,
MEPUOTUYECKOE) H UX
rpaduieckoe ONHCaHue.
Tema 2.2 4 Copep:xanue yue0HOTr0 MaTepHuaJia Tun ydeGHoOro 3ansiTus: V.17 OK 02. 2
BzaumoneiictBue Teil. BsaumopeiictBue Ten. 3akoHbl Herorona. IloHsTHE | YCBOEHHE HOBBIX 3HAHHUM. V.28 OK 03.
3akonsl HeroToHa CHIIBI, MacCHI TeJla, HHEPIUAIBHBIX CHCTEM OTCUETA. MeToab! y4eOHOT0 3aHSITHS: OK.04
OOBSICHUTEITFHO- 5 5 OK.05
WJUTIOCTPATHBHEIH,
PenpONYKTUBHBIN. OK.07
®opMa y4eOHOro 3aHATHSA: OK.09
($poHTATBHAL.




Tema 2.3 5 Copep:xaHue yue0HOTr0 MaTepuaJa Tun y4edHoro 3aHsiTHs: V.8 OK 02.
3aK0H BCEMHUPHOTO 3aKOH  BCEMHPHOrO  TATOTEHHs. HEBECOMOCTh. | YCBOCHHE HOBBIX 3HAHHUM. V.28 OK 03.
TATOTEHUSI. [ToHsATHSA CUIIBI TSXKECTH, BECA TEIA. MeToabl y4eOHOr0 3aHATHSA: OK.04
Hesecomocts OOBSICHUTEITFHO- OK .05
WUTIOCTPATHBHEIH,
PENpONYKTUBHBIH. OK.07
®opma y4eOHOr0 3aHATHS: OK.09
(dpoHTaNTBHASI.
Tema 2.4 6,7 JlaGopaTopHoe 3ansiTHe Ne 1 Tun yuedHoro 3aHsTHA: V.7 OK 02.
Hccnenosanue «VccnenoBaHye 3aBUCUMOCTH CHIIBI TPEHHS OT Beca | CUCTEMaTH3allMy 3HaHUH Vs OK.04
3aBUCHMOCTH CHJIBI Tenay. MeToab! y4eOHOT0 3aHITHS: V.28 0K.05
TPEHHUs OT Beca Tejia YaCTHYHO-TIOUCKOBBIN OK.09
®DopMa yueOHOr0 3aHSITHS:
rpynmoBas
Tema 2.5 8 Coaep:xkanue yueOHOT0 MaTepuasia Tun y4eOHOro 3aHaTHS: \V OK 02.
3aKOH COXpaHEHUs IMoHsiTHs MMITyJIbCa TEJIa M MMITYJIbCa CHIIbL. 3aKOH | YCBOCHHE HOBBIX 3HAaHHUM. V.19 OK 03.
UMITYJIbCa ¥ PEaKTHBHOE COXpaHCHHS HWMITyJbCa W pPEaKTUBHOE JABIKeHHE. | MeToabl y4eOHOro 3aHATHA: OK.04
JIBIDKCHUE. PeakTiBHOE IBMKECHUE B IPUPOJIEC U TEXHUKE. penponyKTunBHHp"I, 9aCTUYHO- OK.05
TTOUCKOBBIN
®opma y4eOHOr0 3aHITHS: OK.07
(dbpoHTaTBHAS. OK.09
Tema 2.6 9 Coaep:xkanue yue0HOI0 MaTepuasia Tun y4eOHOro 3aHaTHS: V.ie6 OK 02.
3aKoH COXpaHEeHHUsI Buasl MeXaHHYSCKOW OJHEPIUH: KHUHETHYECKas U | YCBOCHHE HOBBIX 3HAHHM. V.20 OK 03.
MEXaHHUYECKOW IHEPTUH. NnoTeHLMa bHas dHeprus. [lonHas MexaHuveckas | MeToabl yueOHOr0 3aHSITHA: V.28 OK.04
9HEPrHsl. 3aKOH COXPAHEHHS MEXaHUYECKOM SHEPrU. | OOBICHUTEIBHO- OK.05
WIITIOCTPATUBHBIN, METO/I KEUCOB.
®opmMa y4eOHOro 3aHATHSA: OK.07
paboTa B MaIlbIX TpyHITax OK.09
Tema 2.7 10 Copep:xaHue y1eOHOT0 MaTepuajia Tun y4yeGHoro 3ansiTus: V.16 OK 02.
PaboTa 1 MOIITHOCTB. [NonsaTns MexaHUIEeCKOil pabOTHI U MOIITHOCTH. YCBOCHHE HOBBIX 3HAHH. OK 03.
MeToabl y4eOHOI0 3aHATHSA: OK.04
OO0BSICHUTEITFHO- OK.05
WLUTIOCTPATHBHEIH.
®opma y4eOHOro 3aHATHA: OK.07
($poHTaTBHASL. OK.09
Tema 2.8 11 Coaep:xkaHue y4e0HOT0 MaTepuasa Tun y4eOHOro 3aHATHS: V.7 OK 02.
Mexanuueckue Mexanudeckue Kojecbanus. Ilepronm, aMmIuMTyna W | YCBOSHHE HOBBIX 3HAHHM. OK 03.
kosrebanus. [lepuon n gacToTa KOJIEeOaHWH. 3aBucuMocTh mepuoga u | MeToabl y4eOHOI 0 3aHATHS: OK.04
qacToTa KoJIeOaHmit 4acTOThl CBOOOJHBIX KOJEOAHWH OT [JIMHBI HHUTH | OOBSICHUTEIBHO- OK.05
HUTAHOI'O0 MasATHUKA WM MacCCbl TC€ja IPYXKHWHHOTO WIITIOCTPATUBHBIN, OK.07

MasTHHUKA.

PpenpONYKTUBHBIN.




®opma y4eOHOr0 3aHATHSA:
($poHTaTBHAL.

OK.09

12,13 | JladopaTopHoe 3ansiTHe Ne 2 «/3yueHne Tun y4ye0HOro 3aHATHA: V.17 OK 02. +
3aBHCHUMOCTH IIEPHO/IA ¥ YACTOTHI CBOOOIHBIX CHUCTEeMaTHU3aluy 3HAHU I V.8 0OK.04
KoJIcOaHWH HUTSIHOTO MasiTHHKA OT €r0 JUTUHBD. Mertoabl yueOHOr0 3aHATHS: 2 0K.05
TIPOOIIEMHBIH OK.09
®opma y4eOHOr0 3aHATHS:
TpyIHoBast
Tema 2.9 14 Conep:xkaHue y4eOHOro MaTepHuajia Tun y4eGHOro 3aHsATH: V.19 OK 02.
MexaHHU4eCKHe BOJHEL. Mexanudeckne BoaHbI. Buabl BoiH. CBOWCTBA BOJH. | YCBOEHHE HOBBIX 3HAHUM. OK 03.
CBo¥icTBa BOJIH. Jnmuna BosHBL. CKOPOCTH BOJIH. 3aBUCUMOCTH JUTUHBI | MeToabl y4eOHOro 3aHSTHA: OK.04
BOJIHEI OT YaCTOTEI KOJIEOaHUH. 06'I)HCHI/IT6J'H)HO- 1 0OK.05
WIITIOCTPATUBHBIN,
PenpOaYKTUBHBIN. OK.07
®opMa y4eOHOro 3aHATHSA: OK.09
($poHTaTBHAL.
15 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHATHSA: V.20 OK 02.
3ByKoBbIe BOsIHBI. CBOMCTBA 3ByKa. CKOPOCTh 3ByKa. | YCBOCHHE HOBBIX 3HAHHUM. OK 03.
VYIbTpa3ByK M €ro HCHOJB30BaHWE B TEeXHHKE U | MeToabl y4eOHOro 3aHATHA: OK.04
MEJUINHE. OOBSCHUTEIBHO- 1 OK.05
WITIOCTPATUBHBIN, METOJI KEWCOB
®opMa y4eOHOro 3aHATHSA: OK.07
paboTa B MaJIbIX IpyMmax. OK.09
Pa3znen 3. Moaekyasipuas ¢puszuka. TepMoauHamMuka 12
Tema 3.1 16 Coaep:xkanue y4e0HOr0 MaTepuasia Tun y4eOHOro 3aHATHS: V. OK 02.
ATOMHO-MOJIEKYJISIPHOE Hctopuss aromucTuueckux yueHHil. OCHOBHbBIC | YCBOCHHE HOBBIX 3HAHHM. V.4 OK 03.
CTPOEHHE BEILECTBA monoskennss  MKT. HaOmiogenuss u ombIThl, | MeTOabI y4eOHOr0 3aHATHS: OK.04
Macca u pazmepsl HOJATBEPIKAAIOIINE ATOMHO-MOJIEKYJIAPHOE CTPOEeHHE | OOBSICHUTEIBHO- 1 OK.05
MOJICKYJI BEIIECTRA. WJUTIOCTPATUBHBIH.
[ToHsiTHST OTHOCHUTENHHOW MOJEKYISIpHOH Maccel, | DopmMa y4eGHOro 3aHsITHS: OK.07
MOJUSIDHOM MAacChl, MOJIS, KOJHMYECTBA BellecTBa. | (ppOHTaNIbHAS. OK.09
Pacuer Macchl ¥ pa3MepoB MOJIEKYJI M aTOMOB.
Tema 3.2 17 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V4 OK 02.
TemnoBoe nBIKEHUE. [MonsaTHe TeMOepaTypsl, aOCOMIOTHOI TeMIepaTyphl. | YCBOCHME HOBBIX 3HAHHM. OK 03.
Temneparypa kak mepa BpoyHoBckoe nBmkeHue. TemsoBoe aBwkeHue. | MeToabl y4eOHOr0 3aHsITHSA: OK.04
CpeqHel KHHETHICCKOH TerutoBoe paBHOBecHe. TeMmrepaTypa Kak Mepa | OOBbSICHUTEIbHO- 1 OK.05
SHEPrUM YacTHIL. CpeaHeH KHHETHYECKOH SHEPTUH YacTHILI. WILTIOCTPATHBHEIH, OK.07
PETPOLyKTUBHBIMH.
®opmMa y4eOHOro 3aHATHSA: OK.09
($poHTaTBHASL.
Tema 3.3 18 Coaep:xaHue yue0HOT0 MaTepuaja Tun yueOGHOro 3aHATHS: 1 V.4 OK 02.
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Mopenb uaeaabHOTO Wneanbupiit  raz.  Mojaenb  HMI€anbHOrO  rasa. | YCBOCHHE HOBBIX 3HAHUM. OK 03.
ra3a. CBs3b MEXIy JlaBnenne  upeaspHOro rasa. CBsa3p  Mexay | Meroabl y4eOHOTO 3aHATHSA: 0K.04
JIaBJICHUEM U CpeaHEN ABICHHEM ¥ CpeAHeH KHHETHYeCKOW »SHeprueil | oOBsICHUTEIHHO- 0K.05
KUHETHYECKOM dHEprue MOJIEKYJ ra3a. HacelllleHHble M HEHaCBILIEHHbBIE | WUIIOCTPATUBHBIN, OK.07
MOJIEKYJI Ta3a. Mapsl. PETIPOAYKTHBHBIH.
®opma y4eOHOr0 3aHATHS: OK.09
(dbpoHTaTBHAL.
Tema 3.4 19 Conep:xkaHue y4eOHOro MaTepuajia Tun y4eGHOro 3aHsATHA: V4 OK 02.
YpaBHEHHUE COCTOSIHUSA VpaBHEHHE COCTOSHHUS HACAIBHOrO Ta3a. 1'a30Bble | YCBOEHHE HOBBIX 3HAHUM. OK 03.
U7ieaJbHOrO rasa. 3aKoHBI. 30 npoueccsl MeToab! y4eOHOT0 3aHSITHS: OK.04
I"a3oBble 3axkoHBI. 130 0OBSCHUTEINILHO- OK.05
MPpOLECChI WIITIOCTPATUBHBIN,
PenpOaYKTUBHBIN. OK.07
®opMa y4eOHOro 3aHATHSA: OK.09
($poHTaTbHAS..
Tema 3.5 20,21 JlaGoparopHoe 3ansiTue Ne 3 Tun y4yeGHOro 3aHITHS: YPOK V4 OK 02. +
OneITHasA MpOBEpPKa «OmnbITHas npoBepka 3akoHa [ eit-JIroccakar» CHUCTEeMaTH3alluy 3HAHU I 0K.04
3akoHa I eii-JIroccaka MeToabl y4eOHOr0 3aHATHSA: 0K.05
TIPOOIICMHBIH OK.09
®opma y4eOHOr0 3aHITHS:
rpyImoBast
Tema 3.6 22 ConepxkaHue y4eOHOr0o MaTepuajia Tun y4ye4GHOro 3aHITHA: V4 OK 02.
PaboTa raza. Pabora raza. YCBOEHHE HOBBIX 3HAHUH. OK 03.
MeToabl y4eOHOT0 3aHITHS: OK.04
O0BSICHUTEIILHO- OK.05
WITIOCTPATUBHBIN,
PenpONYKTUBHBIN. OK.07
®opma yueOHOr0 3aHITHS: OK.09
($poHTaTBHAS.
Tema 3.7 23 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: V4 OK 02.
Kpucrammmueckue u Kpucrammueckue 1 amopdHble BeniecTBa. MOHO M | YCBOCHHME HOBBIX 3HAHHH. OK 03.
amop(HbIEe BEIIECTBA. MONMM  KPUCTAUIBL.  AHHM30TpONHsA  KpHUCTAIUIOB. | MeToabl y4eOHOro 3aHATHA: OK.04
Kunkue KpucTamisl JKuakue KpuCTaIbL. OOBSCHUTEIILHO- OK.05
WITIOCTPATHBHBIN, METOJT KEWCOB
®opmMa y4eOGHOro 3aHATHSA: OK.07
paboTa B MaJbIX IpyMIax. OK.09
Tema 3.8 24 Copep:xaHue yueOHOro MaTepuajia Tun yyedHoro 3aHaTHA: V4 OK 02.
Mexanuueckue Jedbopmanus. Buasr negopmanuii. Mexanndeckoe YCBOEHHE HOBBIX 3HAHUH. OK 03.
CBOWCTBA TBEPJBIX TEIL. HamnpspkeHue. 3akoH [ 'yka MexaHndyeckne cBOWCTBa MeToab! y4eGHOI0 3aHSITHS: OK.04
3akoH I'yka. TBepAbIX Tell. 3akoH ['yka. OOBSCHUTENBHO- OK.05
WJITIOCTPATUBHBIN,
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PEenpOyKTUBHBIMH. OK.07
®opma y4eOHOro 3aHATHS OK.09
($poHTaTBHAL.
Tema 3.9 25 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsATHA: V4 OK 02.
IlepBriii 3aKkoH [lepBrrii 3aKOH TEPMOJUHAMUKH. ITousTHE | YCBOSHUE HOBBIX 3HaHUU. OK 03.
TE€PMOJNHAMHUKH. BHYTPEHHEN SHEPIHUU. Bropoii 3akoH | MeToabl y4e0HOro 3aHATHS: OK.04
Bropoii 3akon TepMOANHAMUKH. [IepBBIi 3aKOH TCPMOAMHAMHKH. | OOBACHUTEIHHO- 2 OK.05
TEPMOJIUHAMHKH [IpyMeHeHHe NEpBOro 3aKOHA TEPMOMMHAMUKH K | MILIIOCTPATHBHBIH, ’
pa3iuuHBIM ~ HM30  mpoleccaMm. BTopoil  3aKOH | PEIPOJYKTHBHBIM. OK.07
TEPMOJUHAMUKH. ®opMa yueOHOr0 3aHSITHUS: OK.09
(dpoHTANBHASI.
Tema 3.10 26 Coaep:xkanue yueOHOr0 MaTepuasa Tun y4eOHOro 3aHATHS: V.4 OK 02.
KIIJI TeruioBbIx TemnoBkle ABUraTENN. BUALI TEIUIOBBIX ABUTATENIEH. | YCBOGHUE HOBBIX 3HAHUH. OK 03.
neurareneil. Tennosbie KII[l TermnoBsix aurarencit. [IpumeHeHne TemioBbix | MeToabl Y4eOHOro 3aHATHA: OK.04
MaIl1HBI, UX ABUrareseil. DKOoJIOruuecKue npooieMbl, CBA3aHHbIE | 0OBICHUTEIBHO- 1 OK.05
pUMEHCHUE. C TpUMEHEHHWEM TEIUIOBBIX MAIWH, W NpobiieMa | HILTIOCTPATHBHBIH, '
9HEProcOepeKCHHUSI. PETIPOAYKTHBHBIH. OK.07
®opma y4eOHOr0 3aHATHS: OK.09
($poHTaTBHAL.
Tema 3.11 27 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsATHA: V4 OK 02.
MonexynsapHasi QH3HKa. IToBTopenue no teme: «MonekysipHas GHU3HUKA. YCBOCHHE HOBBIX 3HAHHH. OK 03.
Tepmonunamuka TepMmonuHaMuKay» MeToab! y4e0HOI0 3aHSITHSA: 0OK.04
00BSCHUTENHLHO- 5 5 OK.05
WILTIOCTPATUBHbIH,
PenpOaYKTUBHBIN. OK.07
®opmMa y4eOHOro 3aHATHSA: OK.09
(dbpoHTaNTBHAS.
Pa3znen 4. DjeKTpoaHHAMHUKA 13
Tema 4.1 28 ConepxaHue y4eOHOIr0o MaTepuajia Tun y4yeoHOro 3aHSITHA: 1 V.2 OK 02.
BszanmopeiictBue DIeKTpUYecKUi 3apsai M dJIeMEHTapHblE YacTHIbL. | YCBOSHHE HOBBIX 3HAHHMIA. V.l OK 03.
3apsSKEHHBIX TEJ. 3apsKeHHbIE Tea. DnexTpuzanus Ted. | MeToabl yueOHOI 0 3aHSITHS: V.23 OK.04
DNEeKTpUUECKUN 3apsi. B3aumoneiictue 3apsKEHHBIX Tell. 3akoH | OOBSICHHUTEIBHO- OK.05
3akoH Kynona COXpaHEHHs IEKTPHIECKOro 3apsiaa. 3akoH KynoHa. | MILIIOCTpaTHBHBIA, Popma ’
Y4e0HOro 3aHATHA: OK.07
($poHTaNBHAS. OK.09
Tema 4.2 29 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTHs: V.2 OK 02.
ITocTosHHBI IMoCTOSHHBIN ~ 3JIEKTPUYECKUI  TOK.  YCIIOBUSI | YCBOCHHE HOBBIX 3HAHUM. Vi OK 03.
3JIEKTPHYECKUH TOK. CYIIECTBOBAHMUS 3JeKTpuueckoro Toka. Cunma Toka, | MeToabl yueOHOro 3aHATHA: 1 V.23 OK.04
3axon OMa 71 ygacTka HANPsDKEHNE, DJICKTPHIECKOE COMPOTUBIICHHE. 3aKOH | OOBACHUTEIHHO- OK.05
Lheru. Owma 1 ygacTKa [emH. WJUIIOCTPATUBHBIM, ’
3KCIIEPUMEHTAIbHBIN OK.07
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®opmMayueOHOro 3aHATHS: OK.09
(dpoHTaTbHAS, pab0OTa B MAITBIX
rpymmax
Tema 4.3 30,31 JlaGopaTopHoe 3ansitue Ne 4 «Coopka Tun y4ye0HOro 3aHATHA: v.2 OK 02.
COopKa 3JIeKTpHIECKOM 3JIEKTPUYECKON LIENTU U U3MEPEHUE CUIIbI TOKA U CHUCTEeMaTH3aluy 3HAHU I Vi 0OK.04
[IeNH U U3MEPEHHE CHITBI HaTIPSDKCHUS Ha €€ Pa3IMIHBIX yJacTKax». Mertoasl yuedHOTO V.23 0K.05
TOKA W HATIPsDKEHUS Ha 3aHATHSA:TIPOOIICMHBIH OK.09
€€ pa3INYHbIX yJacTKax. ®opMa yueOHOro 3aHATHSA: ’
rpymnmosas
Tema 4.4 32 Copep:xaHue yueOHOTr0 MaTepHuaJia Tun yuedHoro 3aHsTHA: Y OK 02.
Pabora u MOIITHOCTB PaboTa U MOIIHOCTH JIEKTPHUYECKOTO TOKA. Pacyer | yCBOCHHE HOBBIX 3HAaHHUM. V.l OK 03.
3JIEKTPUUYECKOrO TOKA. CTOMMOCTH 3aTpayeHHOH eKTposHeprun. TemtoBoe | MeToabl y4eOHOro 3aHATHA: V.23 OK.04
3axoH Jxoyna-Jlenna. NEeACTBUE 3JIEKTPUYECKOrO TOKa M 3aKOH J[KOyJsi- | OOBSICHUTEIBHO- OK.05
Jlenna. WJUIIOCTPATUBHBIH, ’
PenpONyKTUBHBIN. OK.07
®dopma yueOHOTO OK.09
3aHATHSA: QPOHTAIBHAS.
Tema 4.5 33,34 JlaGoparopHoe 3ansiTHe Ne 5 «/3MepeHue paboTh Tun y4ye0HOro 3aHATHA: v.2 OK 02.
W3mepenne paboTHI 1 Y MOILHOCTH 3JIEKTpUYecKoro Toka. Pacuer CHUCTEeMaTHU3aluy 3HAHU I Vi 0K.04
MOIITHOCTH CTOMMOCTH H3PacX0JOBAHHOU YHEPTHUI. Mertoasnl yuedHOTO V.23 0K.05
AIEKTPUYECKOTO TOKA. 3aHATHS:IPOOIICMHBIH OK.09
Pacuer croumoctu @DopMa yueOHOr0 3aHSITHUS: ’
M3paCcX0/I0BAHHOU TpyMNIoBast
SHEPIHH.
Tema 4.6 35 Coaep:xkaHue y4e0HOr0 MaTepuasia Tun y4eOHOro 3aHATHS: v.2 OK 02.
MarnuTHoe nojie Toka u MaruautHoe mose Toka. CBOWCTBa MAarHUTHOTO IMOJIsL. | YCBOCHHME HOBBIX 3HAHUM. Vi OK 03.
IefCTBHE MAarHUTHOTO MaruuTHas MHIYKITHSL. Jlnunu MarauTHOH | MeToabl y4eOHOro 3aHsATHS: V.23 OK.04
T10JIs1 HA IPOBOJHUK C uuaykuun. Cuna Ammnepa, cuna Jlopernna. [efictBue | METOX KEHCOB OK.05
TOKOM. MAarHMTHOTO TMOJIA HAa TMPOBOAHHK ¢ TOKoM. | Popma y4eOHOro 3aHATHS:
DNEeKTPOIBUTATEINH DIEKTPOIBUTATEI. paboTa B MaIbIX TpyIIax. OK.07
OK.09
Tema 4.7 36 Copep:xaHue y1eOHOT0 MaTepuajia Tun y4yeGHOro 3ansTus: A\ OK 02.
SBnenue SIBneHue 31eKTPOMArHUTHOM MHIYKIIUH. YCBOEHHE HOBBIX 3HAHUH. V.1l OK 03.
3JIEKTPOMAarHUTHOM Maruuthsiil notok. [Ipasuno Jlenua. 3akoH MeToabl y4eOHOT0 3aHATHS: V.23 OK.04
WHIYKIUU ANEKTPOMArHUTHOM WHAYKITUH. OOBSICHUTEITFHO- OK.05
WIITIOCTPATUBHBIN,
PenpOIyKTUBHBIM. OK.07
®opMa yueOHOro 3aHATHA: OK.09
($poHTaTBHAL.
Tema 4.8 37,38 JlaGopaTopHoe 3ansitue Ne 6 Tun y4yeoHOro 3aHsITHA: V.2 OK 02.
HabGmronenue sBiaeHui «Habnronenne siBIEHUH SJEKTPOMArHUTHO M CHCTeMaTH3alNy 3HAHUH Vil 0K.04
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9JIEKTPOMArHUTHOM HHITYKIA MeToabl y4eOHOr0 3aHATHS: V.23 OK.05
WHIYKIUH TIPOOJIEMHBIN OK.09
®opma y4eOHOro 3aHATHS:
rpyInoBast
Tema 4.9 39 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsATHSA: ' OK 02.
Iomydenne u nepenada YCTpoiiCTBO M NPUHITKI paOOTHI MEKTPOTEHEPATOpa. | YCBOCHHE HOBBIX 3HAHUIA. Vi OK 03.
DJIEKTPOIHEPTUU. TpanchopmMupoBaHNE TEKTPUUECKOI SHEPTHH. MeToab! y4e0HOI0 3aHATHA: V.23 OK.04
IIpobGmemsr Iepenada anexkrposneprun. IpheKTuBHOE OOBSCHUTEIBHO- OK .05
9HeprocOepeReHus KCIIOJIb30BAHUE DJIEKTPOIHEPIUU. WLTIOCTPATUBHBIH, OK.07
PENPOAYKTHBHBIH. :
®opma yueOHOr0 3aHATHSA: OK.09
(dpoHTaNTBHASI.
Tema 4.10 40 Coaep:xkanue yueOHOT0 MaTepuaia Tun y4eOHOro 3aHATHS: v.2 OK 03.
OeKTpOMarHuTHOE ONeKTPOMAarHuTHOE IMOJ€ M JIEKTPOMArHUTHbIE | YCBOCHHME HOBBIX 3HAHHM. Vil OK 05.
noje u BOJIHBL. OKcnepuMeHTaIbHOE obOHapyxeHre | MeToabl y4eOHOI 0 3aHATHUS: V.23 OK 09.
3JIEKTPOMarHUTHBIE AJIEKTPOMAarHUTHBIX BOJIH. CkopocTh | OOBSICHUTEIBHO-
BOJHBEL. CKOPOCTH 9JIEKTPOMArHUTHBIX BOJH. WIITIOCTPATHBHBIH,
3JIEKTPOMAarHUTHBIX PETPOAYKTHBHBIH.
BOJIH ®opma y4eOHOr0 3aHITHS:
($poHTaTBHAS.
Tema 4.11 41 Copaep:xkaHue yueOHOr0o MaTepuaJia Tun y4eGHOro 3aHATHA: v.2 OK 03.
Caer KaK CBeT Kak »JICKTPOMArHWTHas BoOJNHA. Jlucrepcust | yCBOEHHE HOBBIX 3HAHUM. V.1l OK 05.
JIEKTPOMArHUTHAs ceera. Uurepdepenunss wu  gudpakuus  cBera. | MeToabl yueGHOro 3aHSITHA: V.23 OK 09.
BOJIHA. BonHOBBIE HekoTtopble TpUMeHEeHUsI HHTEP(EPEHIIH CBETa. 0OBSCHUTENILHO-
CBOICTBA CBETA WIOCTPATUBHBIH,
SKCIEPUMEHTAIbHBIN
®opma yuyeOHOI0 3aHATHSI:
(dpoHTaTbHAS, pad0OTa B MAITBIX
rpymnmnax
Tema 4.12 42 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: 'Y OK 02.
Wndpaxpacuoe, WudpaxpacHoe, ynpTpaduoseToBoe u YCBOCGHHUE HOBBIX 3HAHHH. Vil OK 03.
yIbTpaduoIeTOBOC U peHTreHoBckoe u3nyuenusd. lkana MeToabl y4eOHOI0 3aHATHSA: V.23 OK.04
PEHTTEHOBCKOE 9JIEKTPOMArHHUTHBIX BOJIH. OOBSCHUTEIILHO- OK.05
m3nyuyenus. llkana WIITIOCTPATUBHBIN, YaCTHIHO- ’
DJIEKTPOMArHUTHBIX TIOMCKOBBIH. OK.07
BOJIH ®opmMa y4eOGHOro 3aHATHSA: OK.09
(dbpoHTanpHas, paboTa B MaTbIX
rpynmax
Tema 4.13 43 Coaep:xkaHue y4e0HOT0 MaTepuasa Tun y4edGHOro 3aHATHS: v.2 OK 03.
DIEKTPOIMHAMEKA [ToBTOpEHNE TEMBI: «DIEKTPOIUHAMUKA CHCTeMAaTH3alli ¥ 0000IeHNs Vi OK 05.
3HAHHH. V.23 OK 09.
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MeToabl y4eGHOTO

3.1

3aHATHA: PEIPOSYKTHBHBIH. 33
®opmayueOHOro
3aHATHA: PpOHTATBHAS,
WHIUBHyaJIbHAS
Pa3zgen 5. CrpoeHue aTroMa M KBaHTOBasi pu3nKa
Tema 5.1 44 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTHA: OK 02.
Kopnyckynspusie Kopnyckynsipasie cBoiicTBa cBeTa. KBaHT. YCBOEHHE HOBBIX 3HaHHH. V.3 OK 03.
CBOICTBA CBETA. Dotoahpext. 3akons! hoTodIPPEKTa. MeToab! y4eOHOI0 3aHATHSA: V.22 OK.04
dotoaddexr. Teopus poroapdexra. Poronst. Kopnyckymspro- 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 yueOHOT0 MaTepuaia Tun y4eOHOro 3aHATHS: V.3 OK 03.
Crpoenue aToma. Crpoenue aroma. OmnbiTel Pesepdopna. IlnanerapHas | yCBOCHHME HOBBIX 3HAHHM. V.22 OK 05.
IInaneTapHas monens Mozenb aToma. KBanToBble moctynatsl bopa. Metoabl y4eOHOI0 3aHATHS: 3.1 OK 09.
aToma u Mozenb bopa. Mogens atoma Bogopoza no bopy. I[lornouienue u OOBSICHUTEILHO-
[Mornomenue n UCITyCKaHHE CBETa aTOMOM. WITIOCTPATHBHBIN.
UCIIyCKaHHUE CBETa ®dopma yueOHOTO
aTOMOM. 3aHATHA: PPOHTANBHASL.
Tema 5.3 46 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHATHA: V.3 OK 02.
CrpoeHne aTOMHOTO CrtpoeHue aTOMHOTO sifipa. SlnepHble CHiTbl. DHEprusi | YCBOCHHE HOBBIX 3HAHHUM. V.22 OK 03.
spa. DHEPTHS CBS3H. cBsi3U. CBsI3b MAacChl U SHEPTUU. MeToabl y4eOHOr0 3aHATHS: 3.1 OK.04
CBsI3b MacChl U OHEPIruu. O6T)HCHI/IT€J'H)HO- 0OK.05
WIITIOCTPATUBHBIN.
®opmMa y4eOHOro 3aHATHSA: OK.07
(dpoHTaTbHAS. OK.09
Tema 5.4 47 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHOro 3aHsTHA: V.3 OK 03.
SlnepHasi 3HEpreTHKa. VYcTpoiicTBO M NPUHLUI AEHCTBUS SAEPHOTO YCBOGHHE HOBBIX 3HAHUI. v.22 OK 05.
PangunoakTuBHbIE peaxTopa. Llennele saepHble peakuuu. SAnepHas MeToap! y4e0HOI0 3aHATHSA: 3.1 OK 09.
W3ITyYCHUS U UX JHEPreTHKA. OOBSCHUTEILHO-
BO3JICHCTBHE HA )KUBBIC PannoaktuBHBIE H3My4eHHs. brosormyeckoe WILTIOCTPATHBHBIH,
OPTaHHU3MBI. JIeHCTBHUE palnOAKTHBHBIX N3ITy4CHHH. PETPOAYKTHBHBIH.
®opMa yueOHOr0 3aHITHUS:
($poHTaNBHAS.
JuddepennmpoBanHbIi 48 JuddepeHnpoBaHHbIH 3a4eT Tun y4e6Horo 3ansiTus: V.LV.2V. OK 03.
3a4er KOHTPOJISI 3HAHUH 3,V4V.11 OK 05.
MeToabl y4eOHOr0 3aHATHS: ,V.22V.23
PenpOIYKTHBHBIN 3.1,3.3,3.1
®opmMa y4eOHOr0 3aHATHSA: 3

paboTa o BapHaHTaM
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Bcero 48
XUMus
Baenenue Copep:xaHue yue0HOTr0 MaTepHuaJa Tun y4eOHOro 3aHATHSA: 1 3.13 OK 03.
«BxomHoi» cpe3 3HaHUM XuMu4ecKass KapTHHa MHpa KaK COCTaBHAs 4acTb | YCBOCHHE HOBBIX 3HAHWH. OK 05.
€CTECTBEHHOHAYYHOM KapTHHBI MUpA. Mertoanpl y4eOHOIO 3aHATHA: OK 09.
Ponmb XMMHM B IKHM3HH COBPEMEHHOrO OOIIECTBa. | CIOBECHBIMH, OOBSICHUTEIBHO-
[lonsitue 0 XUMHUUYECKON TEXHOJIOTHH, | WLTIOCTPATHBHBII.
OMOTEXHOJIOTUN W HAHOTEXHOJIOTHH. ®opMa  y4eOHOro 3aHATHA:
YPOK JIeKIusi, ppoHTaIBHASL.
TecToBEIE 3a1aHKA I BXOIHOTO KOHTPOJISA. Tun y4yeOHOro 3aHATHUS: 1 V.1e, OK 03.
KOHTPOJIb 3HAHUH V.17, OK 05.
MeToabl y4eOHOr0 3aHSATHS: V.1is§,
MTUCbMEHHBIA KOHTPOJIb V.19,
®opma  y4yeOHOro 3aHSATHS: V.20
WHAUBHUYaJIbHAS
Pazgen 1 O0mas u 16
Heopranuyveckast
XHMHSA
Tema 1.1 Copep:xaHue y4edOHOT0 MaTepuaa Tun y4eOHOro 3aHATHS: 1 V.5 OK 01
OCHOBHEIE TTIOHATHS U Ipeamer xumuu. CocTtaB BemiecTBa. XUMHYECKHE | YCBOCHHE HOBBIX 3HAHMI. 3.4 OK 02
3aKOHBI XUMUHU dopmynsl. M3mepenue BemecTtBa. Ajuiotponus. | Meroabnl y4eOHOr0 3aHATHS: OK 03
OCHOBHBIE 3aKOHBI XMUU. CIIOBECHBIN, 00BSCHUTEIBHO- OK 09.
WLTIOCTPATHBHEIH.
®opma  y4yeOHOro 3aHSATHS:
YPOK JIEKI¥sl, PPOHTAIIbHASL.
IpakTuuyeckoe 3anaTue Ne 1 «Pemenue 3agay mo | Tun y4yeOHOro 3aHATHA: 1 V.5 OK 02.
TeMe «OCHOBHBIC 3aKOHBI XHUMHUU) CHCTeMaTHU3alNKN 3HAHUU V.16 0OK.04
MeTtoabl quﬁﬂoro 3aHATHS: V.17 0K.05
poOIIeMHBIN OK.09
®opma  y4yeOHOro 3aHSATHS:
rpymIoBas
Tema 1.2 Copep:xanue yue0HOT0 MaTepuaJia Tun y4eOHoro 3aHATHS: 2 V.5 OK 02.
Ilepuonnueckuii 3aKoH U OrtxpsiTre [leproguaeckoro 3akoHa. [leprogudeckast | yCBOEHUE HOBBIX 3HAHUM. 34 OK 03.
ITepuoauueckast cucteMa XxuMHu4deckux aneMeHToB J[. . Menzeneesa. | MeToasl y4eOHOro 3aHATHSA: OK.04
CHCTEMA XUMHYECKUX 3HaueHue Iepronuueckoro 3aKOHA M | 9YaCTHYHO-TIOUCKOBBIIN OK.05
3JIEMEHTOB Iepronuueckoil CUCTEMbl XMMUYECKHX IEMEHTOB ®opma  y4eOHOro 3aHATHA:
. Y. MenneneeBa J. W. Menngeneesa Ui pa3BUTHS HAyKH W | YPOK JeKuus, ppoHTaIbHAs. OK.07
MTOHUMAaHHS XUMUYECKON KapTHHBI MUDA. OK.09
Tema 1.3 Copep:xanue yue0HOTr0 MaTepuaJia Tun y4eOHoro 3aHATHSA: 1 V.6 OK 03.
Crpoenue BellecTna OCHOBHEIE BHJBI XHUMHMYECKON cBs3u. KoBaneHTHas | cHCTEeMaTH3allUM 3HAHUN 3.4 OK 05.
CBs3b: HEMOJUIPHAsT W moJsipHas. VoHHas CBsa3b. | MeToabl Yy4eOHOro 3aHATHSA: OK 09.
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KaTI/IOHbI nu AHUOHBI. MeTaﬂﬂI/I‘ICCKaﬂ CBS3b.
BonoponHnas cBs3b.

MPOOJICMHBIH
®opMa  y4eOHOro 3aHATHA:
IpyHIoBast

Tema 1.4 7 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eOHOoro 3aHSATHUS: V.16 OK 03.
Bopna. PacTopsr Bopna B mpupoze, GbITY, TEXHUKE W Ha IPOU3BOJICTBE. | YCBOCHHE HOBBIX 3HAHUA. A\ OK 05.
Omsnueckne ©W XUMHYECKHE CBOWcTBA BOABL. | MeToabl y4eOHOro 3aHATHA: 34 OK 09.
OrnpecHeHne BOIbI. ArperaTHble COCTOSIHUSI BOJbI U | CIOBECHBIN, OOBSICHUTEIBHO-
ee Mepexoasl U3 OIHOTO arperaTHOro COCTOSHHS B | MILTIOCTPATHBHBIM.
JIpyroe. ®opmMa  y4eOHOro 3aHATHA:
YPOK JIEKIHsl, PpPOHTAIIbHASL.
8,9 JladopaTtopHoe 3ansitue Ne 1  «Ounctka | Tum yueOHOTo 3aHATHA: V.ie6 OK 02. +
3arpsA3HEHHOMN BOABI» cHUCTEeMaTHU3aluy 3HAHUI V.7 OK.04
MeTtoabl y4yeOHOr0 3aHSTHA: 0K.05
poOIeMHBIN OK.09
®opmMa  yueGHOr0  3aHITHSA: '
rpyImoBast
10,11 JlaGopatopnoe 3amsitue Ne 2 MaccoBas nons | Tunm y4eOHOro 3aHATHS: V.16 OK 02. +
BEIIECTBA B pAacTBOpPE KakK CIOCOO BBIPAKCHUS | CHCTEMAaTH3allMy 3HAHUH \ OK.04
COCTaBa pacTBOpa Metoapl y4eOHOro 3aHATHA: 0K.05
TIPOOIICMHBIH OK.09
®opma  y4yeOHOro 3aHATHSA:
rpynmoBast
Tema 1.5 12 Copep:xaHue yueOHOIr0 MaTepuaJa Tun yyedHOro 3aHsTHA: V.6 OK 02.
XuMU4ecKue peakiuu [MoHsatne O  XUMHYCCKOW  peakuud. THMbI | YCBOCHHE HOBBIX 3HAHUIA. V.7 OK 03.
xumuueckux — peakuuid. Ckopocte peakuuu W | MeToabl y4eOHOro 3aHATHA: 34 OK.04
(aKTopsl, OT KOTOPBIX OHA 3aBUCHT. CJIOBECHBIH, OOBSICHUTEIBHO- OK.05
WJUTIOCTPATUBHBIH.
®opmMa  y4yeOHOro 3aHATHA: OK.07
YPOK JeKuusi, GpoHTaIbHAS. OK.09
Tema 1.6 13 Copep:xaHue y1eOHOT0 MaTepuajia Tun y4yeOHOro 3ansTus: V.24 OK 03.
Krnaccudukanus Knaccudukanus HeopraHMIecKHX COSAUHCHUH M HX | YCBOEHHE HOBBIX 3HAHUM. 34 OK 05.
HEOpraHUYECKHUX cBoiictBa. OKCH/IbI, KUCIIOTHI, OCHOBAHMS, COJIH. MeToabl y4eOHOI0 3aHATHSA: OK 09.
COEIMHEHUH U UX [onstue o ruaponuze coneir. Cpena BOAHBIX CIIOBECHBIH, 00BSICHUTEILHO-
CBOWCTBa PacTBOpPOB coJIel: KUcTasl, HelTpanbHas, WJUTIOCTPATUBHBII.
menouHas. Bogoponusiii nokasarens pH pacteopa ®opma y4eOHOro 3aHATHA:
YPOK JIEKIHs, PpoHTAIBHAS.
14,15 | JladopaTopHoe 3ansiTHe Ne 3 Tun y4yeGHOro 3aHATHS: V.16 OK 02.
BzaumojelicTBre METaNIOB ¢ pacTBOpaMU KHUCJIOT M | CUCTEMaTU3allMy 3HAaHUMN V.17 0K.04
COJIEH. MeToabl y4eOHOT0 3aHATHS: OK.05
MIPOOIEMHBIH OK.09

Dopma yueOHOro 3aHsITHUS:
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rpynnosast

16 JlaGoparopHoe 3ansitne Ne 4 «Peakunu oOMeHa B | Tun y4eGHOro 3aHATHS V.16 OK 02. +
BOJHBIX paCTBOpAaX 3JEKTPOIUTOBY» CHUCTEeMaTH3aliy 3HAHU I V.7 0OK.04
MeToabl y4eOHOI0 3aHATHSA: OK.05
TIPOOIIEMHBIH OK.09
®opma y4eOHOr0 3aHATHS:
rpyInoBast
Tema 1.7 17,18 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTHA: ) OK 03.
Meraiuisl 1 HEMETAIUIBI Mertamrer. O0mue pu3ndeckne 1 XUMHIECKIe YCBOEHHE HOBBIX 3HAHUI. V.24 OK 05.
cBoiicTBa MeTatoB. Hemeramsl. O01as MeToabl y4eOHOT0 3aHATHS: 34 OK 09.
XapaKTepPUCTHKA [IIABHBIX TIOATPYIIN HEMETA/UIOB Ha | CIOBECHBIH, 00BSICHUTENBHO-
IIpUMeEpe TaJIOre€HOB. WJUIIOCTPaTUBHBII.
BaxkHeiiie coeiuHEHNS META/UIOB U HeMeTa/uioB B | DopMa yueOHOT0 3aHATHS:
MIPUPOJIE U XO35UCTBEHHOU NIEATEIbHOCTH YEJIOBEKA. YPOK JIeKIHsI, HPOHTATIBHAS.
Pazgen 2.
Oprannyeckasi XMMHS
Tema 2.1 19 Copep:xaHue y4eOHOI0 MaTepuaJa Tun yyedHoro 3aHsTHA: V.16 OK 03.
OCHOBHBIE NTOHATHSA OCHOBHBIE TIOJIOKEHUS] TEOPUU CTPOCHHS YCBOGHHE HOBBIX 3HAHUI. 34 OK 05.
OpPraHUYECKON XMUMHUU U OpraHHUYECKUX coeAuHeHui. MHOorooopasue MeToab! y4e0HOI0 3aHATHS OK 09.
TEOpHUs CTPOCHHS OpraHuvecKux coenquHeHNH. [ToHsATHE M30MepHH. CIIOBECHBIH, OOBSICHUTENBHO-
OpPTaHUYECKUX WITIOCTPATHBHBIN.
COEIVHEHUN ®opma y4eOHOr0 3aHITHS:
YPOK JeKuusi, GpoHTaIbHAS.
20 JlaGopaTtopHoe 3ansitue Ne 5 «I3roToBnenue Tun y4ye0HOro 3aHsATHA: V.16 OK 02.
MOZeJIEH MOJIEKYJl — IPEACTaBUTENECH PA3IIMUHBIX CUCTEMATHU3aLY 3HAHUM \y OK.04
KJIACCOB OPTaHMYECKUX COCTMHEHHI» MeToab! y4eGHOr0 3aHATHSI: OK.05
pOOIEMHBIN OK.09
®DopMa yueOHOro 3aHSITHUS:
rpynmoBsast
Tema 2.2 21 Copep:xaHue yueOHOI0 MaTepHuaJa Tun yyedHOro 3aHsTHA: V.2 OK 02.
YT1eBoI0pPOAbI U X Yrnesonopossl. [IpenensHble U HenpeneabHbIE 0000IIIEHUS ¥ TOBTOPECHHUS V.24 OK 03.
TPUPOAHBIE HICTOUHUKH YIJIEeBOAOPOIbl. Peakius noivMepusaium. MeToabl y4eOHOT0 3aHATHSA: 3.4 OK.04
[TpupoHbIe HCTOYHHUKH YTIIEBOIOPOIOB. MIPAaKTHYECKUI OK.05
VYT1eB0o10pO/IbI KAaK OCHOBA MEKIAYHAPOIHOTO ®opma y4eOHOI0 3aHATHA:
COTPYIHHYECTBA U BAXHEHIINH UCTOYHUK WHIUBHTyaIbHasl. OK.07
¢dopmupoBanus 6r0pkeTa PO. OK.09
Tema 2.3 22,23 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTus: vz OK 03.
Kucnopoaconepxaiue [IpencraBurenn KUCIOPOACOAEPIKAILIUX 0000IIEHUS ¥ TOBTOPEHHUS V.24 OK 05.
OpraHUYECKUe OpPTaHUYECKHAX COCTUHCHUI: METHIIOBBIN M ATHJIOBEIA | MeToabl y4e0HOI0 3aHATHS: 34 OK 009.
COCIMHCHU CIIUPTHI, NIMLIEPUH, YKCYCHas NIPaKTUYECKUI

KucaoTa. JKHPHI KaK CI0)KHBIE A(HPHL.

Dopma yueOHOro 3aHsITHUS:
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VYTr1eBoIbI: TII0K03a, KpaxMaJl, [EJUTI003a.

MHAWBUAYyaJibHas

24 JlaGopaTopHoe 3ansitue Ne 6 CpasHeHue Moromux | THI y4eGHOTO 3aHSITHA: V.16 OK 02.
CBOHCTB X03s1icTBeHHOT0 MbuTa 1 CMC B KECTKOM CUCTEMAaTH3aINH 3HAHUH V.17 0OK.04
BOJE. MeToabl y4eOHOI0 3aHATHSA: OK.05
TIPOOIIEMHBIH OK.09
®opMa yueOHOro 3aHATHS:
rpyInoBast
Tema 2.4 25 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTHA: ) OK 03.
AzoTcoaeprxamue AMUHBI, aMUHOKHCIIOTHI, Oenkn. CTpoeHne u 0000IIeHUS ¥ TIOBTOPEHHS V.24 OK 05.
OpraHM4ecKHue Ouonorudeckas Gynkuus oenkos. [Tonarue o MeToab! y4e0HOT0 3aHATHS: 34 OK 09.
COCIUHCHMUS]. mjacTMaccax ¥ XUMHYCCKUX BOJIOKHAX. MIPaKTUYECKUI
[Tomumepsr. HarypanbHble, CHHTETHYECKUE U HCKYCCTBEHHbBIE ®opmMa y4eOHOro 3aHATHSA:
BOJIOKHA. HWHAMBHIyalbHas.
26 JladopaTopHoe 3ansitue Ne 7 OmnpeneneHue Tun y4eOHOro 3aHATHS: V.ie6 OK 02.
OPraHUYECKUX BEIECTB B IIPOAYKTAX ITUTAHUS CHUCTeMaTHU3alNK 3HAaHUU v.i7 OK.04
Mertoabl y4eOHOI0 3aHATHS: 0K.05
poOIeMHBIN OK.09
®opMa y4eOHOTr0 3aHATHS: ’
rpyImnoBast
Paznea 3. Xumus n
JKU3Hb
Tema 3.1 27 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsATH: \y OK 03.
XuMHusl ¥ OpraHu3M XUMHYECKHE IIEMEHTHI B OpraHU3MeE YeJIOBEKa. YCBOCHHE HOBBIX 3HAaHHUM. V.24 OK 05.
YeJI0OBEKa OpraHu4ecKue ¥ HEOPraHUYECKHUE BEIECTBA. Metoabl y4eOHOr0 3aHATHS: 34 OK 09.
OCHOBHBIE )KU3HEHHO HEOOXOIUMbIE COSTMHEHMSL: CJIOBECHBIH, 00BACHUTENBLHO-
OCTIKH, YTICBOABI, XKUPBI, BATAMUHBI. Y TJICBOJIBI MILTFOCTPATHBHBIM.
— IVIaBHBII UCTOYHMK 3HEPIruu opranusma. Poib ®opma y4eOHOro 3aHATHSA:
’KUPOB B OpraHu3me. X0JIECTEpUH U €ro PoJib B YPOK JeK1us, GpoHTaIbHAS.
3/I0pOBBE YeJIOBeKa. MUHepanbHbIC BEIIECTBA B
MPOAYKTax MUTAHWS, IMMAIICBBIC )IO63.BKI/I.
COanaHcupoBaHHOE MTUTAHUE.
28 JladopaTopHoe 3ansitue Ne 8 Omnpenenenue Tun y4eOHOro 3aHATHS: V.ie6 OK 02.
COZEPIKaHUs JKeJle3a B IIPOLYKTax IMUTaHUA CUCTEMATHU3alY 3HAHUM V.7 OK.04
MeToab! y4eOHOT0 3aHATHS: 0K.05
IpoOIIEMHBIN OK.09
®opma yueOHOr0 3aHITHUS:
rpymnmnoBast
Tema 3.2 29 ConepxaHue y4eGHOT0 MaTepuaJja Tun yuye6Horo 3ansiTus: vz OK 03.
Xumust B OBITY Bopa. KauecTBo Bosbl. MoroIue U YACTSIIIE YCBOEHHE HOBBIX 3HAHUH. V.24 OK 05.
cpexncta. [IpaBuia 6e3omnacHoi paboTHI cO Mertoasbl y4eOHOI0 3aHATHS V.30 OK 09.
cpeacTBaMu OBITOBOH XUMHHU CIIOBECHBIH, 0OBSICHUTEIILHO- 3.4
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WJUTIOCTPATUBHBIH.
®opma yueOHOro 3aHATHS:
YPOK JeKuusi, GpoHTaIbHAS.

JuddepeHunpoBaHHbI 30 3aganus quddepeHnnpoBaHHOTO 3a4eTa Tun y4yeGHOro 3aHsATHA: 1 ) OK 03. +
i 3auer KOHTpPOJIb 3HAHUI. V.6 OK 05.
(MHTEerpUpPOBaHHBIIT) Mertoabl y4eOHOr0 3aHATHS: v

NIPaKTUYECKUI V.18

®opma yueOHOr0 3aHATHS: V.24

WHJIMBHyaJIbHAas 3.4

Bcero 30
BHNOJIOT'UA
Beenenue 1 TecToBble 3aaHus JUIsl BXOAHOIO KOHTPOJIAL. Tun yyedHoro 3aHsTHA: 2 V.9 OK 03. +
BxonHoii cpe3 3HaHM OcHOBHBIE 3aKOHBI OMOJIOTHH. 3HAYCHHE 3HAHUH YCBOEHHE HOBBIX 3HAHUH. 3.5 OK 05.

3aKOHOB B Oynyliel npogeccum. Mertoabl y4eOHOI0 3aHATHS:

CIIOBECHBIN, 00BACHUTEILHO-

WJUTFOCTPATUBHBIN.

®DopMa yueOHOro 3aHsITHUSI:

YPOK Jekuus, GppoHTaIbHAS,

OpTaHM3aIA
Pasznen1l Yuenue o 6
KJIeTKe
Tema 1.1 2 JlaGoparopHoe 3ansTie Nel Tun y4eGHOro 3aHsATH: 1 3.6 OK 02. +
CrpoeHue pacTUTEAbHON HaOmoenue KIeTok pacTeHUH U )KUBOTHBIX MO 00001ICHUS U TOBTOPEHNUS V.17 OK.04
¥ )KUBOTHOM KIICTKH MHKPOCKOIIOM, MX OTIMCAHHUE. Metoabl y4eOHOr0 3aHATHS: 0K.05

MIPaKTHYECKHUit OK.09

®DopmMa yueOHOro 3aHsITHUSI:

WHJIUBHyalIbHasI
Tema 1.2 3 Coaep:xkaHue y4eOHOr0 MaTepuasia Tun y4edGHOro 3aHsTHS: 35 OK 02.
XUMHUYECKUM COCTaB XUMHUYECKUN COCTaB KJIETKU: HEOpraHU4ecKue YCBOEHHE HOBBIX 3HAHUH. V.16 OK 03.
KJIETKH: BEIIIECTBA. Metoabl y4eOHOT 0 3aHATHS: OK.04
HEOpraHMYeCcKHUe 0OBSCHUTEIILHO- 1 OK.05
BEIIIECTBA. WITIOCTPATHBHBIN.

®opma yueOHOro 3aHITHUS: OK.07

rpynmnoBast OK.09
Tema 1.3 4 Copep:xanue yue0HOTr0 MaTepHuaJia Tun y4eGHOro 3aHsiTHs: V.7 OK 03.
Opranuueckue OprannyecKue BeIIeCcTBa KIETKU >KUBBIX YCBOEHHE HOBBIX 3HAHUM. 3.7 OK 05.
BELIECTBA KIETKU OpPraHU3MOB: YIJIEBOABI U nunuabl. CTpoeHue u Mertoasbl y4eOHOI0 3aHATHS: OK 09.
JKMBBIX OPraHU3MOB. CTPYKTypa OeJKa. 0OBSCHUTEIILHO- 1

WJUTFOCTPATUBHBIN.

®Dopma yueOHOro 3aHsITHUSI:
($poHTaTBHASL.
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5 Copep:xaHue yue0HOTr0 MaTepuaJa Tun y4edHoro 3aHsiTHs: y.7 OK 02. 2
Crpoenue monexyn JTHK u PHK. Peruukanus JTHK. | ycBOeHHE HOBBIX 3HAHHI. 3.7 OK 03.
MeToabl y4eOHOr0 3aHATHSA: OK.04
YaCTUYHO-ITOMCKOBBIN. OK.05
®opma y4eOHOr0 3aHATHS:
(dpoHTaTBHAL. OK.07
OK.09
Tema 1.4 6 Coaep:xkaHue y4e0HOT0 MaTepuasa Tun yye0HOro 3aHaTHA: V.14 OK 03. 2
OykapuoTnueckas Ctpoenue Bupyca. CTpoeHHe KIIETOK POKAPHOT U YCBOEHME HOBBIX 3HaHMH. V.25 OK 05.
kierka. Hexnerounsle JYKapHOT, CTPOCHUE U MHOI000pa3ue KIeToK MeToab! y4e0HOI0 3aHSITHSA: 3.6 OK 09.
(hOpMBI KH3HHU. pacteHui! u )xuBoTHEIX. CTpOeHHE BUpYcCa. YaCTHYHO-TIOUCKOBBIN
®DopMa yueOHOro 3aHSITHUS:
(dpoHTaNBHASI.
Pa3znen 2 Opranusm.
Tema 2.1 7 Copep:xaHue yueOHOT0 MaTepHuaJa Tun yyedHoro 3aHsTHsA: V5 OK 02. 2
OOMeH BelecTs U OOMeEH BEIECTB U peBpalieHue YHEPTUH B KIICTKE. YCBOEHHE HOBBIX 3HAHUH. V.20 OK 03.
SHEPruu. [Tnactuueckuit ooMen. oTocuHTE3 MeToabl y4eOHOr0 3aHATHSA: OK.04
YaCTHYHO-TIONCKOBBIM. OK .05
®opma yueOHOr0 3aHITHS:
($poHTaTBHAL. OK.07
OK.09
Tema 2.2 8 Copep:xaHue y4edOHOT0 MaTepuajia Tun y4ye0HOro 3aHATHA: V.5 OK 03. 2
Henenune knetku. Muro3 Drarbl 1e1eHHs KIETKH 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:xkaHue y4eOHOr0 MaTepuasia Tun y4eOHOro 3aHATHS: V.ié6 OK 02. 2
PazmHoxeHMe mosioBoe l'ametorenes. 3HaueHUE MOJIOBOTO Pa3MHOKEHHSI YCBOEHHE HOBBIX 3HAHUH. V.26 OK 03.
u Gecrosoe. Metoabl yueOHOI0 3aHATHS: OK.04
YaCTHYHO-TIONCKOBBIN OK.05
®opma yueOHOr0 3aHITHS:
TpyIIoBast OK.07
OK.09
Tema 2.4 10 Conep:kaHue y4eOHOI0 MaTepHaja Tun yye6Horo 3ansiTHs: o OK 03. 2
WNupuBuayansHoe WnpuBuayansHOe pa3BUTUE OpraHu3Ma. THIIbl 00001ICHUS U TOBTOPEHNUS V.26 OK 05.
pa3BUTHE OPraHU3MOB. MOCTIMOPHOHAIBEHOTO Pa3BUTHUS KUBOTHBIX Metoasbl y4eOHOT0 3aHATHS: OK 09.
TIPaKTUYECKUH
®DopmMa yueOHOro 3aHsITHUS:
WHIUBUYAJIbHAS
11,12 JlaGopaTopHoe 3aHsaTHE Ne2 Tun yyedHOro 3aHsTHA: V.8 OK 02. -:
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BrlsBeHNe 1 onucaHue NPU3HAKOB CXOACTBA 0000LICHUS U TOBTOPEHUS V.26 OK.04
3apOoIbIIIEH YeOBeKa U APYTUX MO3BOHOYHBIX KaK Mertoasbl yuedHOTO 0OK.05
JIOKa3aTeIbCTBO MX SBOJIONMOHHOTO POJCTBA 3aHATHUSA S IPAKTHUECKUN 0K.09
®opma y4yeOHOr0 3aHATHUS:
WHIUBHyaJIbHAS
Tema 2.5 13 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsTHA: V.3 OK 02.
OHTOTEHE3 YeIOBEKA. OO01ie XapaKTepUCTHKH TAIIOB aHTPOTIOTeHEe3a CUCTEMAaTHU3alK 3HAHUM. V.6 OK 03.
MeToabl y4eOHOI0 3aHATHSA: V.7 OK.04
YaCTUYHO-TIOUCKOBBIH V.8 OK.05
®opma y4eOHOro 3aHATHSA: V. ’
¢dbpouTanbHAS 3.8 OK.07
OK.09
Pazgen 3
3akoHOMepHOCTH
HACJIEICTBEHHOCTH U
W3MEHYHBOCTH.
Tema 3.1 14 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHsITHA: v.7 OK 02.
T'eneruxka. MoHorubpunHoe ckpemuBanue. urndpumHoe CUCTEMAaTHU3allMK 3HAHUM. 3.7 OK 03.
ckpemmuBanne. OCHOBHBIE 3aKOHBI TEHETHKH. MeToab! y4eOHOI0 3aHATHS: OK.04
[lepBrlii 1 BTOpOI! 3aK0HBI MeHemns. YaCTUYHO-MOMCKOBBIN OK.05
®opma yueOHOro 3aHITHS:
($poHTaTBHAL. OK.07
OK.09
Tema 3.2 15 Copep:xaHue yueOHOIr0 MaTepHuaJa Tun yyedHoro 3aHsiTus: V.3 OK 03.
XpoMOcOoMHas! TeOpHus OCHOBHBIE TIOJIOKEHUST XPOMOCOMHON TEOPHU. cHCTeMaTH3al1 3HAHUIL. V.16 OK 05.
HACJIEICTBEHHOCTH. CuereHHoe HacienoBanue. ['eHeTnka mosia MeToabl y4eOHOT0 3aHATHS: V.17 OK 09.
YaCTHUYHO-TIOMCKOBBIH V.8
@DopMa yueOHOro 3aHSITHUS: V.19
(bpoHTaTbHAS. 3.8
16 IIpakTuyeckoe 3anaTHe Ne 3 Tun yyedHoOro 3aHsTHA: V.3 OK 02. +
CocTraBneHHe IPOCTEHITNX CXeM MOHOTHOPHUIHOTO H | 00OOIIEHHS U TIOBTOPECHUS V.ie6 OK.04
JTUTAOPUTHOTO CKPETITUBAHUS. Mertoasl y4eOHOr0 3aHATHS: \V OK.05
MPaKTUYECKUI V.8 OK.09
®opma yueOHOr0 3aHITHUS: V.19
WHJIMBUAYaJIbHAas. 3.8
Tema 3.3 17 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3ansiTus: V.3 OK 02.
N3menunBocTh OCHOBHBIE MOJIO’KEHUSI TEOPUHU MyTaluil. 3HaueHue YCBOEHHE HOBBIX 3HAHUH. V.16 OK 03.
MyTanuii. HaciencTBeHHbIE OONIE3HU YeTOBEKa. Metoabl y4eOHOI 0 3aHATHS: V.17 OK.04
BinsiHue 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 yue0HOTr0 MaTepuaJa Tun y4edHoro 3aHsiTHs: Vi3 OK 03.
Cenexuus. LleHTpBI MHOTOOOPA3Hs U MPOHCXOXKACHUS CHCTEMATH3alM1 3HAHUM. V.6 OK 05.
buoTexHonorus. KyJNBTYPHBIX PACTEHUH U TOMAIIHHUX KUBOTHBIX. MeToab! y4e0HOI0 3aHATHS A\ OK 09.
I'ubpuamsanms. VickyccTBeHHBINA 0TOOD YJaCTUYHO-TIOMCKOBBIN V.18
®opma yueOHOr0 3aHATHS: V.19
(dpoHTaTBHAL. 3.8
Pa3znen 4.
MHorooopa3ue u
IBOJTIONHUS
OPraHM4ecKoro Mupa
Tema 4.1 19 Copep:xaHue yue0HOT0 MaTepHuaJa Tun yye4Horo 3aHsTHA: V.8 OK 03.
Pazputue Onosoruu B 10 OpomonnonHas Teopus Y. Jlapsuna. YCBOEHHE HOBBIX 3HAHMH. 3.8 OK 05.
JApBUHOBCKHIN TIEPHOJ. Kraccudukarys )XxuBbIX OpraHu3MOB. Metoabl y4eOHOI 0 3aHATHS: OK 09.
Teopwust 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 ¥ 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 yueOHOIr0 MaTepuaJa Tun yyedHOro 3aHsTHA: 3.9 OK 03.
Homymnsuust. Wnnoanantanus. [lerenepanus. Apomop¢os. YCBOGHHUE HOBBIX 3HAHUI. V.16 OK 05.
Bunoobpa3zoBanue. AnanTuBHBIE 0COOCHHOCTH OPTaHU3MOB, X MeToabl y4eOHOT0 3aHATHS: v.17 OK 09.
OTHOCUTEJIBHBII XapaKkTep YaCTUYHO-TIOUCKOBBIN
@DopMa yueOHOro 3aHsITHUS:
(¢poHTaTBHAS.
22 JlaGoparopHoe 3ansiTue Ne 5 Tun y4eGHOro 3aHsITHA: 3.9 OK 02.
[TpucnocobneHyne oprann3MoB K pa3HbIM Cpeiam 00001ICHUS U TOBTOPEHNUS V7 OK.04
oOuTaHUA. Metoabl y4eOHOr0 3aHATHS: V.is OK.05
4aCTHHO-TIONCKOBEIH, OK.09
MIPAaKTHYECKUI
®opma yueOHOr0 3aHITHUS:
WHAWBUYyaJIbHasd.
Tema 4.3 23 Copep:xaHue yueOHOT0 MaTepuajia Tun yyeGHOro 3aHsATHA: V.8 OK 02.
JlokazarenbpcTBa Ha ocHOBe ClipaBOYHOTO JEMOHCTPAIMOHHOTO YCBOCHHE HOBBIX 3HAHUM. 3.10 OK 03.
IBOJIIOLIUH Marepualia MpUBECTH JI0Ka3aTeIbCTBA IBOJIOINN MeToabl y4eGHOr0 3aHATHSI: OK.04
OPraHN4YecKOro MHUpa. OpPraHUYECKOro MHUpa YaCTHYHO-TIOUCKOBBIN OK.05

®opmMa yueOHOro 3aHATHS:
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(dpoHTaNTBHAS. OK.07
OK.09
Paspea S.
IIpoucxoxnenue
JKU3HU Ha 3emuie.
Tema 5.1 24 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4yeGHOro 3aHsTHA: 312 OK 02.
IIpoucxoxxaenue Ku3Hu OCHOBHBIE TCOPHUHU PAa3BUTHS KU3HU Ha 3eMIIe. YCBOEGHME HOBBIX 3HAHUI. V.8 OK 03.
Ha 3emJie. CuHTeTHYecKast TeOpHsl BOSHUKHOBEHHUH JKH3HU MeToabl y4eGHOr0 3aHATHS: OK.04
YaCTUYHO-TIOUCKOBBIH OK.05
®opma y4eOHOr0 3aHATHS:
(bpoHTaIbHAS: HHIMBUIYaTbHAS OK.07
OK.09
Tema 5.2 25 ConepxaHue y4eGHOro MaTepuaJja Tun yyedHoro 3ansiTus: 312 OK 03.
[TpoucxoxneHue Antponorenes. AKTyaabHbIe BOIPOCHI YCBOGHHUE HOBBIX 3HAHMI. v OK 05.
YyeJIOBEKa aHTPOTIOTeHEe3a. MeToabl y4eOHOr0 3aHATHS: OK 09.
[epcriekTHBBI aHTPONIOT€HE3A. CIIOBECHBIH, OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIN.
®DopMa yueOHOro 3aHSITHUS:
($poHTaTBHAL.
Pa3znen 6.
IKOCHCTEMBI
Tema 6.1 26 Conep:xaHue y4eGHOro MaTepuaJjia Tun y4eGHOro 3aHATHA: 3.10 OK 02.
OpraHusm U cpena. Dkojoruyeckue GakTopel U UX BIMSHUE HA YCBOEGHHE HOBBIX 3HAHHH. V.19 OK 03.
OpraHu3Mbl. MeXBHIOBbBIE OTHOLICHHUS: MeToabl y4eGHOT0 3aHATHA: OK.04
KOHKYPEHIHS, CHMOHO03, XUI[HUYECTBO, MAPa3UTH3M. | YaCTHYHO-TIOMCKOBBIN OK.05
SIpyCHOCTB PacTHTEIBHOTO COOOLIECTBA. . ®opMa y4eOHOT0 3aHATHSA:
(bpoHTaNBHAS. OK.07
OK.09
CTpyKTypa 3KOCHCTEM. 27 Copep:xaHue yueOHOIr0 MaTepuaJa Tun yyedHOro 3aHsTHA: 3.10 OK 02.
IIumessie CBA3M. ITumieBble LENU U CETH B OMOLIEHO3€e. DKOJOTUYECKUE | CUCTEMAaTH3alluy 3HAaHUM. V.19 OK 03.
nupamuabl. Cxema sxocucrembl. Kpyrosopor MeToabl y4eOHOT0 3aHITHS: OK.04
BEILIECTB U MPEBPAIllEHHE SHEPTUH B IKOCHCTEME. YaCTUYHO-TIOUCKOBBIH OK.05
Cxema Arpo dKOCHCTEMBI ®dopMa yueOHOr0 3aHITHS:
(dpoHTaNBHAS. OK.07
OK.09
Pazgen 7. Buocdepa.
Tema 7.1 28 ConepxaHue y4eGHOT0 MaTepuaJja Tun yye6Horo 3aHsITHN: 3.11 OK 03.
Bbuocdepa — rinobanpHas buocdepa. Kpyrosopor yriepoja (a3ota u ap.) B CHCTEMAaTH3al[M 3HAHUI. V.19 OK 05.
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JKOCHCTEMA. ouochepe. Ocob0 oxpaHsIEMbIC TPUPOIHEIC Metoanl y4eOHOT0 3aHATHS OK 09.
Teppuropuu Poccun. YaCTUYHO-TIOMCKOBBIH
®opma yueOHOr0 3aHATHS:
($poHTaTBHAL.

Tema 7.2 29 JlaGopaTopHoe 3aHsiTHe Ne 6 Onncanne Tun yuyeGHOro 3aHsITHSA: V.10 OK 02.
AHTpOTIOTeHHEBIE AHTPOTIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX 0000IIEeHNS 1 CUCTeMATH3AIIH V.ie6 0OK.04
u3MeHeHus B bparckom MIPUPOIHBIX JIAHAMA(PTAaX CBOSH MECTHOCTH. 3HAHUH. V.30 0K.05
paiione. Mertoabl yueOHOr0 3aHATHS: 1 OK.09
MIPaKTHYECKUI

®opma yueOHOr0 3aHATHSA:
CEeMUHap

30 BrinosHeHe TeCTOBBIX 3aHUI Tun yyeoHoro 3ansiTus: 1 Ve OK 03.
JuddepenHunpoBaHHblii muddepeHpoBaHHOTO 3a4eTa KOHTPOJIS 3HAHUH. \V OK 05.
3a4eT MeToabl y4eOHOT0 3aHATHS: V.18
(MHTETPUPOBAHHBIN) YaCTUYHO-TIOMCKOBBIN V.19
®opma yueOHOr0 3aHATHUS:
WHIUBHyaJIbHAS

Bcero 30

Hroro 108

[ XapakTepUCTUKH YPOBHS OCBOEHHsI yueOHOTO MaTepraa UCIOIb3yIOTCs CleayIoIe 0003HaYeHUs:

1- 03HaKOMUTENBHBIN (Y3HABAHUE paHee H3YUeHHBIX 00BEKTOB, CBOWCTB);

2 — penpoNyKTHBHBIN (BBIIOIHEHHUE JIEATEIBHOCTH IO 00pa3ily, MHCTPYKIUH HIIH TI0/1 pyKoBoCcTBOM. (CollepaHne AUAaKTHIECKOH eIMHUIBI 3aKpeTIysieTcs] Ha
71a00paTOPHBIX, NPAKTHUECKUX 3aHATHUIX)

3 — MPOJYKTUBHBIN (IUIAHKPOBAaHUE W CAMOCTOSITEIBHOE BBIITONHEHUE NEATEIHHOCTH, pelleHue mpobiieMHbIX 3aaad.(CoaepkaHue MUIAKTHUECKOE €IMHHIIBI
3aKpeIuIsieTcs BO BpeMs IPOXOXKICHHS NPAKTUKHU. B auciuninae ykasplBaTh TPETUH YPOBEHb HE PEKOMEHIYETCS).
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3. YCJIOBUS PEAJIM3AIINU PABOYEN ITPOT PAMMBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00eclevdeHn 0

Peanuzanus paboueil nporpamMmbl y4eOHON TUCHMIUIMHBI TpeOyeT Hamuuus yueOHOro kaOuHeTa
€CTECTBO3HAHUSI.
Ob6opynoBanne yueOHOTo KaOMHETa: BBITSHKHOM 1IKad), yIeHUUECKUE TapThl, JabopaHTCKast

Texandeckue cpeactBa OOy4YEHHUS: KOMIBIOTED MYJIbTHMEIUIHBIA C MAKeTOM IPHKJIAJIHBIX

nporpaMM (TE€KCTOBBIX TaONUI, TpapUuecKuX ¢ MPE3CHTAIMOHHBIX);

C BO3MOXHOCTBIO

nojkitoueHus: k MHTepHeTy; ayauo U BUAECO BBIXOMBI, C MPUBOJAMHU IJISl YTCHHS U 3aIUCH
KOMITaKT-IMCKOB; OCHAIIEHHBIN aKyCTHYECKOW KOJIOHKOM, MarHUTO(OHOM U HaYIIHUKaMHU.
O06opynoBaHue JJa0OPATOPUH M pabOYHNX MECT JJa0OPaTOPHUH:

JlaboparopHoe 00opy1oBanue

.JIaﬁopaTopHaﬂ mocyaa, npnﬁopbl U MPUHANJICKHOCTH AJIH YYCHUYECCKOT0 SKCIICEPUMEHTA

1. | lunamomeTpsl ¢ penenom usMepenus 4H 6 1T
2. | JlepeBsiHuBIC OpyCKH 6 T
3. | JlepeBsHHBIE JOCKU 6 mr
4. | HlTatuBel 1abopaTopHble ¢ MyQTOH M JAKOH 6 T
5. | Hure mmusoi 110 cm 6 wr
6. | Cexynaomep 6 mT
7. | Habop rpy3oB o 100 r 6 mT
8. | CrexssiHHBIE TPYOKH O1IT
9. | llmnuaapuyecke cocyny 6 T
10| TepmomeTpsl 6 mT
11} McTOYHMKYN NOCTOSIHHOTO TOKa 12mr
12| AmniepmeTpsl 1a00paTOpHEIE € TPEAETIOM U3MEpeHUs 2A ISl U3MEPEHUS B 12mT
LEMsIX TOCTOSHHOI'O TOKA
13| BoibT™MeTpbl JIabopaTOpHBIC C TIPELIIOM u3MepeHus 6B 1 u3MepeHus B nemsx | 12mr
HOCTOSIHHOT'O TOKa
14| Kinroun 12 mr
15| Pe3ucropsl mpoBOJIOYHBIE 24 it
16/ PeocraTsl 1MOJI3yHKOBEIE 12 it
17| CoeauHuTeNIbHBIE TPOBOJA 96
18| Karymka-MoToK 61T
19| KomMniacel Wit MarHUTHBIE CTPEITKA 6 T
20| MusuinamnepmeTpsl 6 T
21 TTocTosSTHHBIC MArHUTHI 6 mT
22| I1nacTUHBI CTEKJISIHHBIE 24t
23/ JIocKyTBl KampOHOBEIE 241t
24| IllTaHreHIUPKYIU 12mT
25] MukponabopaTopust Uil XMMUYECKOTO 3KCIIEPUMEHTA ot
26/ JIaboparopHast 6aHsI JUIsl Y9CHHYECKOTO KCIICPUMEHTA o1T
27| Becbl yueOHbIE 1a00OPAaTOPHBIE SJICKTPOHHbIE 61T
28] Habop 110 3J1eKTpOXUMUH OImT
29| Anmapar A noxydeHus ra3oB J1a00paTOPHbBII 61T
30) Ha6op Nel C «Kucinotei» 1 mT
31] Habop Ne2 M «KucioTs» 1 mT
32| Habop Ne3 BC «Illenoun» 1 mT
33] Habop No5 C «Opranndeckue BEIeCcTBa 1 mT
34| Habop Ne6 C «Oprannyeckue BelecTBay 1 mT
35] Habop No7 C «MuHepaabHbIe yI00pSHUS 1 mr
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36

Ha6op Nell C «Conu a1t 1éeMOHCTPAIIMOHHBIX OTIBITOB)

1 mT

37

Habop Nel2 BC «Heoprannueckue BeiecTBa Jijisi JEMOHCTPAIIMOHHBIX OIBITOBY

1 mr

38

Hab6op Nel13 BC «I"anoreHubi»

1 mt

39

Ha6op Nel4 BC «CynbgaTsl, cynbuThl, Cynb(uab»

1 mr

40

Hab6op 16 BC «MeTamibl, OKCHIBD»

1 mt

41

Hab6op Nel7 C «Hutpate» (¢ cepedbpom)

1 mr

42

Hab6op Nel8 C «CoennHenus xpomay

1 mr

Ha6op Ne19 BC «Coenunenus maprania"

1 mT

JleMoHCTpaTHBHOE 000pPY/10BaHHeE

TenexKkn MeTaIndecKue

ManomeTp MeTaJInYeCcKui

TepMoMeTp KUJIKOCTHBIN

AMniepMeTp CTPEIOYHbIN

BoabT™MeTp cTpenodHbii

Benepko Apxumena

[Tap ITackains

X NG|~ w N

DIEKTPOMETP

©

Tpanchopmarop yHHBEpCaTbHBIN

=
o

CynTaH 31eKTpHUYecKuit

-
-

KaTymKa I ACMOHCTpAallu MAaroHuTHOI'O ITOJISI TOKA

=
N

Crtpenku MarHuTHbIE

=
w

[Tpubop mya nemoHcTpanuu npasuia Jlenia

H
o

Habop nuH3 1 3epkan

=
(@]

[TpuGop a1 u3MepeHus AIMHBI CBETOBOM BOJIHBI ¢ HAOOPOM IU(PPAKIIMOHHBIX
pELIETOK

RiRRPrRPRRPRRPR PR R R R RPR R R -

16

OKpaH C LEeNbo

17

HMcTouHuK cBeTa ¢ TUHEHUATHIM CIICKTPOM

18

Kowmmuiext no gorosddexry

19

DJeKTPOHHO-TIy4YeBas TpyOKa

20

Marsaut 1yroodpasHblil

21

OrsuBO BO3yIIHOE

22

Mukpockon

23

[Ipubop 1u1st 3aKUraHus CIeKTpaIbHBIX TPYOOK

24

Habop cnexTpanbHbIX TPyOOK

25

Crnierpockor 1a00paTOpHBIH

RlRrRrRPrRP PR R R

Oo6opynoBanue 00111er0 HA3HAYEHHU S

26

KoMmiekT snexkrpocHabxeHus

27

TepMoMeTp 3IIEKTPOHHBIN

28

IIITaTuB yHUBEpCAIbHBIN

29

CTOJI-TI0 TEMHUK

30

Becul J'Ia60paTOpHBIe OJICKTPOHHBIC

31

Jlocka 1t Cyniky nocy sl

RPNk e

JlabopaTropHasi mocyaa, npuéopbl 1 000pyA0BaHHUeE JJIsl JEMOHCTPAIHIi

32

KomruiekT kos16 1eMOHCTPaIMOHHBIX

33

KoMmiekT MmepHoii nocy sl

34

KowmmnekT uznenuit u3 kepamuku u dapdopa

35

Ha6op mocynpl u mpuHAAIEKHOCTEH 1711 TPOBEACHHS IEMOHCTPAIMOHHBIX
ONBITOB

A

36

YcranoBka JJI TIEPETOHKH BCIICCTB

[EEY

37

Ammapar Juist TOJIy4eHHUs Ta30B (IEeMOHCTPAIIMOHHBIN)

-
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3.2 UudopmanuonHoe odecrneyeHue 00y4eHus

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMH, WHTepHeT-pecypcoB, IONOJHUTEJIbHOMN
JINTEPaTyphbl

OcCHOBHBIC HCTOYHUKHU:

1. Camoitnienko, ®Pusuka a1 mpodeccuii M CHeUUAIbHOCTEH COIMAIbHO-3KOHOMUYECKOTO

npoduieit: yaeOHHUK i1 oOpazoBar. YUpexJaeHUW Had. U cped. npod. odpa3zoBanus. M.:
Mzparenbckuit neHTp «Akagemusi», 2015

2. Pymutuc I'.E., ®enpaman @.I'., YueOnuk mnsa 10 kmacca. Oprannyeckas Xumus. — M.,
[Ipocemenue, 2015

3. Pymsuruc I'.E., ®enpaman @.I"., YueOuux miis 11 knacca. Opranndeckas xumusi. OCHOBBI
oOmeii xumuu (0000mIeHne u yriryonenue 3uanmii). — M., [Ipocsemienune, 2012

4, Tabpuensa O.C. Xumus: yuel. st cpen. npod. yued. 3aBeaenuit / O.C. I'abpuensu, N.T'.

OctpoyMoOB.- 5-¢ uza.crep.-M.: Akagemus, 2015.

5. KoncrantunoB B.H., buonorus: mis cTyneHToB yupexacHuil cpema. npod. oopasoBanus. M:

Wzparenbckuit nuentp «Akagemusi», 2015

I[OHOJIHHTCJILHLIC HCTOYHHUKMU:

1.

2.

3.

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Ia6puensa O.C. 3amaun mo xumun U criocoOsl ux pemrenus / O.C. N'abpuensH. - M.
ACT-IIpecc, 1999. — 384 c.
I'a6puenssa O.C. COopHUKH TecTOBBIX 3anaHmii: y4e0. mocodue / O.C TI'abpumensn, H.IT
BockoboiinukoBa. - M.: JIpoda, 1998. - 208 c.
laopuensa O.C. Xumust B TecTax, 3amadax, ynpakHeHUsX. 8-9 kmacchel: yueb. mocobue /
0O.C. I'abpuensn, H.IT. BockoboitnukoBa. - M.: [Ipoda, 1999. - 224 c.: un

Kypunr A.A. COOpHHK ynpa)XHEHUH U 3aaa4 o xumuu: yue0.umrt. /. A.A. XKypun. -
M.: [Ipocsemienue: 1997. - 256 c.: un
KacesinoB B.A. ®wusmka. 10 ximacc: y4eOHHMK s oOmieoOpas. yueb.3aBenenuii / B.A.
KacwesaoB. — M., 2010, - 356 c.
KacesinoB B.A. ®usmka. 11 kmacc: yueOHHMK i oOmieoOpas. yueb.3aBenenmii / B.A.
KacwesaoB. — M., 2010, - 349 c.
KoncraatuaoB B.M. O6mias Ouonorust: yde6.mocodue mns CIIO / B.M. KoHCcTaHTHHOB,
A.Il. PazanoBa. — M.: 2008, - 256 c.
Jleutan, E.Il. Actponomusi: yueOHuk. mns 11 ki obmeoOpas.. yupexnaenuit / E. IL
Jleutan. — M.: Tlpocsemenue, 2010, - 207 c.
[epoimkun A.B. @usuka 7, 8 knacc: yued.mocobue / A.B. Ileppiukun. — M.: 2010, - 240 c.
[Munckuii A.A. @usuka u actpoHomus. 9 kiacc: yue0.nmocodue. / nmox pea. A.A. Ilunackoro,
B.I'. PasymoBckoro.— M.: 2010, - 309 c.
[TonomapeBa M.H. OOmass Ouonorus. 10 kmacc: yuebnuk / M.H. Ilonomapera, O.A
Kopnuioa, E.H. Jlomununa. — M.: 2008, - 222 c.
[Tonomapea M.H. OO6mas Ouonorus. 11 xmacc: yuebnuk / W.H. Ilonomapera, O.A
Kopuunosa, E.H. Jlomununa. — M.: 2008, - 216 c.
PoxnoB B.C. UenoBek u ero 3mopoBbe: ydeO.mocodbue ans 8§ ki. / B.C. Poxmos, C.b
Tpodumon. — M.: 2008, — 287 c.

Cwmupaosa JI.M. COopHuK 3a1a4 1o o01el 1 HeopraHuyeckoi xumun. 8-11 kiaccsl /
JI.M Cwmupnosga. I1.A XKyxos. — CII6.: 2008, - 128 c.

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

Tuxynosa M.B. Xumus: kparkuii cnipaBounuk / M.B. TukynoBa, A.l. Apremenko. —
M.: Bercm. IIk., 2004, - 381 c.

Xomuenko W.I'. COopHuUK 3a7a4 1 ynpakHeHUH 11 cpeaueit mkoisl / M.I'. XoMueHko.
- M.: «Dx3amen», 2001, — 128 c.
Yeosimes H.B. buonorus. Yueonuk 1 Ccyszos / H.B. Uebbimes. — M.: 2000, - 592 c.
DnekTpoHHOe yueObHoe n3aanue «Jlabopatopueie padoTsl o ¢puszuke» OO0 «Ipodar, 2006
OnexTpoHHblid yueOHuK «1C: Penerurop. @usnka» (TecTsl, 3a1a4u, TaOIUIBI (HPU3UIECKUX
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BEJIMYMH ¥ MareMaTH4eckwe (OpMYNbl, WHTEPAKTUBHBIE MOJEIH, WIUTIOCTPAIIHH,
KOMITbIOTEpHBIC aHuManuH ), 2006

21. OneKTpoHHbIH y4eOHUK «OTKpbITas ¢u3nKa (MOJHBIA MHTEPAKTUBHBIA Kypc (DU3HUKU
JUTSL yJaIuXxcsl MKOJI, THMHA3UH, KOJUISIDKEH, CTYICHTOB TEXHUYECKUX BY30B), 2006

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

23. DnexTpoHHBIM yuyeOHUK «Ypoku ¢usuku 11 xmaccy. BupryanpHas mkona «Kupmmia u
Medomusy», 2006

Kypuaabi:

1. Xypnuan «buomorus»

HNuTepHeT-pecypcenl:

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

collection.edu.ru/, ceo60aHBIIt

2. DenepanbHBIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB [ DIEKTPOHHBIN pecypc].

— Pesxxum roctymna http://fcior.edu.ru/, cBOOGOHBIN

3. XKypHuan /xumMusi 1 XuMHKH: [DNeKTpoHHBINH pecypc]. — Pexxum goctyma http://chemistry-
chemists.com/, cBoOoIHBII.

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

5.  XuMHK-CaUT 0  XUMHHU: [OnexkTponHbIli  pecypc]. —  Pexum  gocryna
http://www.xumuk.ru,cBo60AHBIH.

6. Xumus caMOCTOATENBbHO: [DnekTpoHHbIii pecype]. — Pexxum mocryma /http://chemind.ru/,
CBOOOHBIM.
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4. KOHTPOJIb ! OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

OCBOCHHA

KoHTposib ¥ oOmEHKa pe3yabTaToB

JAUCHUITIINHBI OCYIICCTBIISACTCA

MpernoiaBaTesieM B IPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATHH M J1aOOpaTOPHBIX padoT,
TECTOBOTO KOHTPOJIS, @ TAK)KE BBITIOJIHEHUS CTYACHTOM WHIAMBUIYAJIbHBIX 3a/IaHUM, TPOEKTOB,
HUCCIIENOBAHUMN.

Pe3ysabTarsl 00y4yeHus
(0CBOEHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHMS)

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

PU3UKA, XUMMUSA, BUOJIOT'UA

YMmerh:
— NOPUBOIAMTL IPUMEPHI  dKcrepuMenToB  n(uiam) | OLieHKa pe3ysbTaTa BbIIOIHEHHbBIX
HaOJIIOIEHUH, 00OCHOBBIBAIOIINX: aTOMHO- | TaOOPaTOPHBIX PaboT.

MOJIEKYJISIPHOE CTPOCHUE BEILIECTBA, CYIIECTBOBAHUE
3JIEKTPOMArHUTHOTO TOJISt u B3aUMOCBSI3b
ANEKTPUUYECKOTO U MAarHUTHOTO TOJICH, BOJHOBBIE U
KOPITYCKYJIIpHBIE CBOMCTBAa CBETa, HEOOPATUMOCTH
TEIJIOBBIX  MPOIECCOB, pa30eraHue  rajlakTHK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYpbI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
peakuuy OT TeMIepaTypbl M  KaTaau3aTopoB,
KJIETOYHOE CTPOCHHE JKUBBIX OPTraHU3MOB, POJb
JHK kak HOcHTensi HacjaeICTBEHHOH HMH(OpMaluu,
HBOJTIOIMIO KUBOM MPUPOIBI, TPEBPAILICHUS YHEPTUU
1 BEPOSITHOCTHBIN XapaKTep MpPOLIECCOB B KUBOW U
HEXUBOW TIPHUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIUSHUE JEATEIbHOCTH YEJIOBEKa Ha
KOCHUCTEMBI;

OOBSCHATH TMPHUKIAJAHOE 3HAYCHHE BAKHEUIIUX
JTOCTHXKEHUI B 0O0JACTH €CTECTBEHHBIX HAyK [UIS:
Pa3BUTHS PHEPTETUKH, TPAHCIIOPTA U CPEJCTB CBSI3H,
MOJyYeHUS CUHTETUYECKUX MaTepHuaoB c
3aJJaHHBIMHA CBOMCTBAMU, CO3JaHMS OMOTEXHOJIOTHIA,
JedeHuss WHQPEKIMOHHBIX 3a00JeBaHUI, OXpaHbI
OKpYKarollei Cpeibl;

BBIIBUTaTh TUIOTE3bl W IMpeasiaraTh NyTH HX
MIPOBEPKH, JieNnaTh BBIBO/IbI Ha OCHOBE
OKCIIEPUMEHTAJIBHBIX JAHHBIX, MPEICTABICHHBIX B
BUJIE TpaduKa, TaOIUIIBI WK JHArpaMMBbl;

paboTaTh C €CTECTBEHHOHAy4yHOW HH(OpMalMei,
comepxamieiics B coobmenusx CMMU, Unrepuer-
pecypcax, Hay4HO-TIONYJISIPHOM auTeparype:
BIIAJICTh METOJaMU TIOWICKA, BBIJIEISATH CMBICIOBYIO
OCHOBY U OIICHHBATh IOCTOBEPHOCTh HH(OPMAIUY;
WCIIOJIH30BaTh MPUOOpPETEHHBIC 3HAHUS U YMEHUS B
MPaKTUYECKOW JESATEIbHOCTM U  IOBCEIHEBHOU
YKU3HH JJIS: OIICHKH BJIMSTHUSI HA OPTaHU3M YeJIOBEKa
ANEKTPOMATHUTHBIX ~ BOJH M PaJMOAKTHUBHBIX
W3IIYYCHHUH;  dHeprocOepexeHus;  0e301acHOro
MCII0JIb30BAaHUS MAaTEPUATIOB U XUMUYECKUX BEIECTB
B OBITY; npoUIaKTUKU MH(EKIMOHHBIX
3a00JIeBaHUM, HHMKOTUHOBOM, aJIKOTOJLHOH U
HAPKOTUYECKOU 3aBUCUMOCTEN; OCO3HAaHHBIX

HaOnroeHue 3a nesTeIbHOCTHIO HA
nabopaTopHbBIX paboTax.

OrieHKa pe3yibTaTa BHITIOJTHEHHBIX
KOHTPOJIbHBIX padoT.

OrieHKa pe3ysbTaTa BBITIOJTHEHHBIX
CaMOCTOSITENIbHBIX PadoT.

O1ieHKa Pe3y/IbTaTOB YCTHOTO
MEPCOHAIBHOTO OIpoca

O1ieHKa pe3ysbTaTa BBITIOJTHEHHBIX
3aJlaHuM B TECTOBOU opme.
O1rieHKa pe3ysbTaTa BBITIOJTHEHHBIX
1abopaTOPHBIX padoT.

O1leHKa Pe3yJIbTaTOB BHIMIOJIHEHHBIX
pedepaToB, COOOIICHMI,
KOMITBIOTEPHBIX MTPE3CHTAIIHIHA.
OreHKa pe3ynbTaTa BBITIOTHEHHBIX
3aJJaHUl B TECTOBOM BHJIC.

30




JIMYHBIX JICMCTBHI MO OXpaHEe OKPYKAIOIIECH CpeIbl.

3HATh:

CMBICT TIOHATHUN: €CTECTBEHHOHAyYHBI MeETof
MO3HAHUS, AIIEKTPOMArHUTHOE mnore,
DJIGKTPOMATrHUTHBIC  BOJIHBI, KBaHT, OBOJIIOIHS
Bcenennoii, 6onpmioit B3pbeiB, CojlHEYHAsT CHCTEMA,
raJlakThKa, TEPHOJUYECKHA 3aKOH, XUMHUYecKas
CBs3b, XUMHUYECKas peaklus, MaKpOMOJIEKyJa,
0eIoK, KaTaan3aTop, dbepmenr, KJICTKA,
nuddepeHranus KJIETOK, JHK, BHpYC,
Ouonornyeckas  JBOJIONMs,  OuopazHooOpasue,
OpraHu3M, MOMYJSILMs, 3KocucrteMa, Ouocdepa,
SHTPOMHSI, CAMOOPTaHU3AIINS,

BKJIaJ] BEJIMKUX Y4YeHBIX B  (QopMHUpoBaHUE
COBPEMEHHOM eCTeCTBEHHOHAYYHOI KapTUHBI MUPA;

OrneHka pe3ynbTaToB YCTHOTO
MEPCOHATBHOTO OIPOCa.

OnenHka pe3ynbTara BbIIOJTHEHHBIX
CaMOCTOSITENIbHBIX paboT
(coobmmennii, pedepatos,
MPE3EHTALNMI, U3TOTOBJIEHHBIX
MojieJiel, UHIUBUAYATbHBIX
3a/1aHUi ).

Onenka pe3ynbTara BbIIOJTHEHHBIX
3aJJaHu B TECTOBOM (hopMme.
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