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Pabouas nporpamma o61eo0pa3oBaTesibHON Y4eOHON JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU
¢ TpeboBaHusMHU, DeneparsbHOro rocyJapcTBEHHOIO 00pa30oBaTEIbHOIO CTaHAApPTa CPEJAHEro OOLIEro
oOpaszoBanus yrBepxkaeHHoro [Ipukazom Munobpuayku Poccun ot 17.05.2012 N 413 u denepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpeJHEero HpoecCHOHAIBHOIO 00pa3oBaHUs IO
cneuuanbHocTd 38.02.01 DkoHOMHMKA M OyXranTepcKuil y4ér (1o oTpacisiM), yrBepxkaenHoro [Ipukazom
Muno6praayku Poccum ot 05.02.2018 NG9, IIpumepHoit mporpamMmbl 00111€00pa3oBaTeIbHON YUEOHOM
mucuuIuiiHel - «EcrecTBO3HaHME» i MPO(ECCHOHANBHBIX  00pa3oBaTelIbHBIX  OpraHMU3aLUH,
pekoMeH10BaHHON DesiepaabHbIM MOCYyJapCTBEHHBIM yupexaeHueM «DenepaabHblii HHCTUTYT pa3BUTHUS
obpazoBanusy (PI'AY «DUPO») mis peanusanuu OCHOBHOW MpodecCHOHAIbHOW 00pa30BaTeIbHOM
nporpamMbl  CIIO Ha 6a3e ocHOBHOro o0mero oOpa3oBaHUSI C HOJIYYEHHEM CpPEIHEro OoOLIero
obpaszoBanusi, mpotokos Ne 3 ot 21 uromnst 2015r.

CocraButenu paboueit mporpaMmbl 0011e00pa30BATENBLHON YI€OHOM TUCITUTLINHBI
bonpapenko JI.B., npenogaBaresb €CTECTBO3HAHMS
Wnpnna T.I1., npenogaBarens €CTECTBO3HAHUS



CrtpykTypa padoueii nporpaMmMbl 0011e00pa30BaTeIbHONH Y4eOHOM M CHMILINHBI

1 OGmras xapakTepucTrKa padoueii mporpaMmbl 0011e00pa30BATENLHON YICOHOM TUCITUTLINHEI
2 O0beM, CTPYKTypa U coJiepkanue 0011eo0pa3oBaTelIbHON y4eOHOM JUCIIUTUTHHEL
3 YcnoBus peanuzanuu padoueii mporpaMmel 001eo0pa3zoBaTeIbHON YIeOHOM TUCITUTUTHHEL



1 OO0mas xapakTepucTHKa padouyell mnporpamMMmbl 00meo0pa3oBaTeIbHON Yy4eOHOI
AUCHMILTHHBI

1.1 OO6aacTs npuMeHeHHs1 padouyeil NPOrpaMMbl
AUCHMILTHHBI

o0meo0pa3zoBaTeJibHOH y4eOHOI

PaGouass mporpamma o00meoOpa3oBaTenbHON Y4eOHON JUCHUIUIMHBI SBISETCS  YacCThIO
MPOTPaMMBbI MOJTOTOBKH CIIEIIMAIMCTOB CpeAHEro 3BeHa no crnenuaibHocTh 38.02.01 DxoHOMUKA U
Oyxraiatepckuil yuér (1o oTpacisam).

1.2 Lleab ocBOeHUSA 00111€00pPa30BATEIbHOM Y4eOHOM TH CIUIIINHbBI

Lenp ocBoeHusi 00mIe00pa3oBaTeNbHON Y4eOHOW IUCIHUILIMHBI - c(hOPMUPOBATH: 3HAHUS O
COBPEMEHHOM €CTEeCTBEHHOHAayyHOM KapTHHE MHpa M METOAAX €CTECTBEHHBIX HayK; YMEHUs
IMPUMCHATH IMMOJIYYCHHBIC 3HaHHUA JJISL 00BACHEHUS SIBJICHUMN OKpYyKaromero MHpa, B
npoeCCUOHATBHON AEATENbHOCTH W IOBCEIHEBHOM KHM3HM M oOecrneueHus Oe30MacHOCTH
KUBHCACATCIIBHOCTH, TI'PaMOTHOI'O HMCIIOJIb30BaHUA COBPCMCHHBIX TGXHOHOFHﬁ, OXpaHbl 3O0POBbA,
OKpY’Karollen cpeabl.

1.3 MecTo 001eo0pa3oBaTeibHON y4eOHOH JMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
NMPOrpamMMblI

Oo6meoOpa3oBaTenbHas ydeOHas mucHuiuimHa «EctecTBo3HaHHWe» -00mIeoOpazoBaTeIbHAS
0a3oBas AucuMIUIMHA Yy4yeOHOro nukina «OOmeo0pa3oBaTeNbHbId UKD CTPYKTYPHl MPOTPaMMBbI
MOJArOTOBKU CHEUAINCTOB CPEAHETO 3BEHA.

OcBoenue 0061e00pa3oBaTeNbHON yueOHOM nucuuIuinebl «EcTecTBO3HAHUEY Mpeloiaraet
HaJIMyue y OOydYarolIMXCsi 3HAaHMW W yMEHUH, MOJIyYEHHBIX IO 00pa3oBaTelbHON IporpaMme
OCHOBHOTO 00I11eT0 00pa3oBaHusl.

1.4 Ilnanupyembie pe3yJabTaTbl oOOy4YeHHs] 10 00meo0pPa3oBaTeJIbHOH Yy4eOHOI
AUCUHHIUIAHE, COOTHECEHHBbIe ¢ IUIAHMPYEMBIMH Pe3yJbTATAMH OCBOEHHUSI 00pa3oBaTeILHOM
NMPOrpamMmblI

Pe3ynbrarhl ocBOCHMS B pesynbpTaTe ocBoeHus 0011e00pa3oBaTenbHON yueOHOM

(dhopMupoBaHHE: YCTOMYMBOTO
WHTEpeca K UCTOPUH U
JTOCTH>KEHHSIM B 00J1aCTH
€CTECTBEHHBIX HayK, UyBCTBA
TrOpJIOCTH 33 POCCUHCKHUE
€CTECTBEHHBIE HAYKU;
TOTOBHOCTH K TTPOJIOJKCHUTO
o0pa3oBaHMsl, MOBBIIICHUIO
KBaJM(UKau B n30paHHON
npodeccnoHaTbHOMI
JESATSIIEHOCTH C
WCIOJIb30BaHNEM 3HAHUH B
00J1acTH €CTECTBEHHBIX HAYK;
O0OBEKTUBHOTO OCO3HAHUS
3HAYUMOCTH KOMITCTCHIIHH B
00J1acTH €CTECTBEHHBIX HAYK
TS YeJI0BeKa U 00IIeCTBa,
YMEHHUSI UCTIOJIb30BATh
TEXHOJIOTUYECKHE JTOCTHKCHHS

€CTECTBEHHOHAYYHBIN METO/I
MO3HAHUS, SJIEKTPOMArHUTHOE
TI0JI€ U DJIEKTPOMArHUTHEIE
BOJIHBI, KBAHT, IEPUOTUICCKHIA
3aKOH, XUMHYECKast CBSI3b,
XUMHUYECKas peaKius,
MaKpOMOJIEKYJia, OEJIOK,
KaTajan3aTop, GepMeHT,
nuddepenmnuanus kietox, JJTHK,
BUpYC, OHoOrnyecKas
ABOJTIOIHMS, OMOpa3HOOOpa3ue,
KJIETKa, OPTaHU3M, TIOYIISIIHS,
sKocHcTeMa, buocdepa; - BKIaL
BEJIMKUX YYCHBIX B
(dhopMupOBaHE COBPEMEHHOMN
€CTeCTBEHHOHAYYHOU KapTHHBI
Mupa

00111e00pa3oBaTENbHOI JMCIUTUIMHBI 00YyUYarOMIMNACS T0JKEH
y4€OHON TUCIUIINHBI 3HATh YMETb
JINYHOCTHBIE! CMBICJI IOHATHUI: IIPUBOJUTH IIPUMEPBI

AKCIIEPUMEHTOB U/WIIH
HaOJII0ICHUN,
000CHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE CTPOEHHUE
BEIIIECTBA, CYIIECTBOBAHUE
ANEKTPOMArHUTHOTO TOJIS U
B3aUMOCBS3b JIEKTPUIECKOTO
1 MAarHUTHOTO TOJICH,
BOJTHOBBIEC U KOPITYCKYJISIPHBIC
CBOIICTBa CBETA,
HEOOPaTUMOCTh TEIIJIOBBIX
MPOLIECCOB, 3aBUCUMOCTh
CBOICTB BeEIllECTBA OT
CTPYKTYpBI MOJIEKYI,
3aBUCUMOCTBH CKOPOCTH
XUMHYECKON peakinu OT
TEMIIEPATYPHI U
KaTaJan3aTopOB, KIETOUHOE
CTPOCHHE KUBBIX OPTraHW3MOB,




Pe3ynbTaThl OCBOCHUSA
o011e00pa3oBaTeIbHOM
y4eOHOM TUCIUILINHBI

B pesynbTaTe ocBoeHms 0011e00pa3oBaTeIbHON yueOHOM
JMCIUTUTMHBI 00yUYaIOMIMNACS T0JKEeH

3HaTb

YMETb

B 0o0y1acTi PU3HUKH, XUMHH,
OMOJIOTHH JIJIS1 TIOBBIILICHUS
COOCTBEHHOT'O
WHTEJUIEKTYaIbHOTO Pa3BUTHS
B BHIOpaHHOM
npodeccnoHaTbEHOM
NEeSATEIbHOCTH; YMECHHS
MIPOaHATH3UPOBATH
TEXHOTCHHBIC ITOCIICCTBUS
JUTSI OKPYKaIoIel Cpeibl,
OBITOBOI 1 TIPOU3BOJCTBEHHON
JeATeIIbHOCTH YCJIOBCKA;
TOTOBHOCTH CaMOCTOSITEIIBHO
0OBIBATH HOBBIE IS ce0s
€CTECTBCHHOHAYYHBIC 3HAHUS C
HCIIOJI30BAHKMEM ISl 3TOTO
JOCTYITHBIX HCTOYHUKOB
nH(OPMALIUY; YMEHHUS
YIPaBIIATh CBOEH
IM03HABaTEIbHOMN
JEeSATEILHOCTHIO, IIPOBOIUTH
CaMOOIICHKY YPOBHS
COOCTBCHHOT'O
MHTEJJIEKTYaIbHOTO Pa3BUTHS,
YMEHHSI BBICTPAUBATh
KOHCTPYKTHUBHBIE
B3aUMOOTHOIICHUS B KOMaH/IE
0 PEIICHUI0 O0IIUX 3a/1a4 B
00JIaCTH €CTECTBO3HAHM,
MeTanpeaMeTHbIE:

OBJIAJICHUC YMCHUSIMU H
HaBbIKaMU Pa3JIMYHBIX BUIOB
MMO3HABATEILHON JIESTEIBHOCTH
JUTSL U3YYEeHHsI PA3HBIX CTOPOH
OKPY’KaIoIEero €CTECTBEHHOTO
MUpa; MPUMEHEHUE OCHOBHBIX
METOIOB IMO3HAHUS
(HabnroAeHHsI, HAYYHOTO
AKCIIEPUMEHTA) JJIsl U3Y4EHUS
Pa3TUYHBIX CTOPOH
€CTECTBEHHO-HAy4YHOHN
KapTUHBI MUPA, C KOTOPBIMU
BO3HHKAET HEOOXOIMMOCTE
CTaJIKUBATHCS B
npodeccuonanbHoOM chepe;
YMEHHE OTPEeeNAThIETH 1
3aJa4u JCATEIbHOCTH,
BBIOMpATH CPEACTBA [Tl KX
JOCTHKCHHS Ha TTPAKTHKE;

posb JIHK kak HOCHTENS
HacJIeICTBEHHON MH(OpMaIny,
HBOJIIOLIMIO KUBOM MPUPOIBL,
MIpEBPAIICHUS YSHEPTUU U
BEPOATHOCTHBIN XapaKkTep
MPOLECCOB B )KUBOU U
HEKHMBOU MIPUPOJIE,
B3aUMOCBS3b KOMIIOHEHTOB
HKOCHCTEMBI, BIIUSHUE
NesITeIbHOCTH YeJIOBEKa Ha
9KOCHCTEMEI; OOBSICHSITH
MPUKJIAIHOE 3HAUCHUE
BKHEHUIIIMX TOCTH)KECHUM B
00J1acTH €CTECTBEHHBIX HAYK
JUTSI: pa3BUTHUS SHEPTETHKH,
TPAHCIIOPTA U CPEICTB CBS3U,
MOJTYYEHUS] CHHTETUYECKUX
MaTepuasoB ¢ 3aJJaHHBIMU
CBOMCTBaMH, CO3JaHUSI
OMOTEXHOJIOTHA, JTeUEHUS
MH(EKIMOHHBIX 3a00JI€BaHUH,
OXpaHbl OKPY’KaIoIIEei cpebl;
BBIJIBUTATh THIIOTE3bI U
npesarate NyTy UX
MIPOBEPKHU; JENATh BHIBOJIBI HA
OCHOBE DKCIIEPUMEHTATbHBIX
JAHHBIX, TPEJICTABJICHHBIX B
BUJIE TpaduKa, TAOIHUIIBI HIIN
auarpammbl; paboTath ¢
€CTECTBEHHOHAYUYHOMH
uH(popmanuen, cogepxalencs
B coobmenusx CMU,
pecypcax MHTepHeTa, HAy4HO-
MOMYJISIPHBIX CTaThsIX: BIAIETh
METOaMH TIOUCKA, BBIJICTISATH
CMBICJIOBYIO OCHOBY U
OIICHUBAThH JOCTOBEPHOCTh
nH(OpMaIIUY; UCTIONH30BATh
MPUOOpPETEHHBIE 3HAHUS U
YMEHHUSI B IPAKTUIECKOM
NESITETFHOCTH M TOBCETHEBHON
JKU3HU JJIS: OIICHKH BIIUSHUS
Ha OpraHU3M YeJIOBEKa
ANEKTPOMATrHUTHBIX BOJH U
PaJIMOaKTUBHBIX U3ITyYCHUI;
HHEpProcOepeKeHms;
0€30macHOTO UCIIOJIb30BAHUS
MaTEepUaIoB U XUMHUYECKHUX
BEUIECTB B OBITY;




Pe3ynbTaThl OCBOCHUSA
o011e00pa3oBaTeIbHOM
y4eOHOM TUCIUILINHBI

B pesynbTaTe ocBoeHms 0011e00pa3oBaTeIbHON yueOHOM
JMCIUTUTMHBI 00yUYaIOMIMNACS T0JKEeH

3HaTb

YMETb

YMEHHE UCII0JIb30BATh
pa3NUYHbIC HICTOYHUKH JUTS
MOJIy4YeHUs
€CTECTBEHHOHAY4YHOU
nH(OpMaLIUU U OLIEHUBATH €€
JTOCTOBEPHOCTD ISt
JOCTUKEHHS ITOCTaBICHHBIX
LeIeH U 3a11a4;

MIpeIMETHBIE:
c(hOpMUPOBAHHOCTh
MPEJCTABICHUI O UETOCTHON
COBPEMEHHOM
€CTECTBEHHOHAY4YHO! KapTHUHE
MUpa, IPUPOJIE KaK eINHOM
IEIIOCTHOM CHCTEME,
B3aMMOCBSI3H YEJIOBEKa,
MIPUPOJIBI M 0OIIIECTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Maciradax BeeneHHOIM;
BJIa/ICHUE 3HAHUSMU O
HanboJiee BaKHBIX OTKPBITHIX
U JOCTHXEHMSIX B 00JacTu
€CTEeCTBO3HAHUS, TIOBJIHSBIINX
Ha 3BOJIIOLIUIO MTPEICTABICHUMA
0 TIPUPO/IE, HA pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHU;
c(hOpMUPOBAHHOCTH YMEHUS
MPUMEHSITh
€CTeCTBEHHOHAYYHbIC 3HAHUS
JUTS OOBSCHEHUS OKPYKAIOIINUX
SIBJICHUH, COXPAHEHMS
3JI0pOBbS, O0ECTIeUeHUs
0€30MacHOCTH
KHU3HENIeATEIbHOCTH,
OEepeKHOTO OTHOIIEHHUS K
IPUPO/IE, PALIMOHATBHOTO
MIPUPOJIOTIONB30BAHMUS, @ TAKKE
BBHITIOTHEHUS POJIM TPAMOTHOTO
MOTpeOUTENs;
c(hOpMHUPOBAHHOCTH
MIPEACTABICHUN O HAYYHOM
METO/Ie TIO3HAHUSI IPUPOABI U
CpeACTBaxX M3y4eHUS
Merammpa, MaKpoMupa u
MHUKPOMUPA; BIIaJICHHE
pUeMaMH €CTeCTBEHHO-
Hay4HBIX HAOJIOICHHH,
OTIBITOB, UCCIIEIOBAHUH U
OIIEHKH JIOCTOBEPHOCTH

popUIAKTUKH
WH(EKIIMOHHBIX 3a00JICBaHUH,
HUKOTHUHOBOM, QJIKOTOJIbHOU U
HApKOTUYECKOU
3aBHCHMOCTEH; 0CO3HAHHBIX
JINYHBIX JIEHUCTBUHI IO OXpaHe
OKpY>KaroIlen cpebl;
MMOHMMAaHHUS B3aUMOCBSI3U
y4eOHOTr0 MpeameTa ¢
0coOeHHOCTSIMU TIpodeccuii u
npodeccnoHaATBLHOMI
NesITeNIbHOCTH, B OCHOBE
KOTOPBIX JICXKAT 3HAHHUSI I10
JAHHOMY Y4eOHOMY IPEIMETY.




PesynbTaThl ocBOCHUS B pe3ynbraTe ocBoeHus 00111e00pa3oBaTebHON yueOHOi
001eo0pa3oBaTebHOM JMCIUTUTMHBI 00yUYaIOMIMNACS T0JKEeH

y4eOHOM TUCIUILINHBI 3HATh YMETb

MOJIyYEHHBIX PE3yJIbTAaTOB;
BJIaJICHUE TIOHSITHUHBIM
anmnapaToM eCTECTBEHHBIX
HayK, MO3BOJISIOIIUM
M03HABaTh MUP, y4aCTBOBATH B
JUCKYCCHUSX TI0
€CTECTBEHHOHAYYHBIM
BOIIPOCAM, UCIIOIb30BAThH
pa3IuYHbIe UCTOYHUKH
uH(pOpMaLIUY AJI1 TOATOTOBKU
COOCTBEHHBIX paboT,
KPUTHYECKH OTHOCUTHCS K
coobmenusim CMU,
COJIEp>KalIM HaYYHYIO
nHpOPMAIIHIO;
c(hOpMUPOBAHHOCTH YMEHUI
MMOHUMATh 3HAYMMOCTh
€CTECTBEHHOHAYYHOTO 3HAHUS
JUTSL KaXJO0r0 YeIOBeKa
HE3aBHCUMO OT €ro
npodeccnoHaTBEHOM

NS TeNbHOCTH, (DaKThI U
OIICHKU, CPAaBHUBATh
OLICHOYHBIE BBIBOIbI, BUACTD
WX CBSI3b C KPUTECPUIMHU
OLICHOK U CB$I3b KPUTEPUEB C
ONPEACICHHON CUCTEMOM
LIEHHOCTEM.




2 O0bem, CTPYKTypa H cojaep:kaHue 001e00pa3oBaTeIbHON Y4eOHOIl IMCHUIIUHBI
«EcTecTBO3HAHUE)

O0beM 0o0mIe00pa3oBaTeIbHOM Y4eOHOI NUCHMIUIMHBI cocTaBjisieT 118 akageMuueckux
4acoB.

Ounas ¢popma o0y4eHus1

O0beM 00s13aTeIBHBIX aAYyTUTOPHBIX 3aHATHH — 118 yacoB, B TOM unciie 1o BUgaM yuyeOHOM
JESTEIIbHOCTH

Jexiy —60 Jacos;

[IPaKTUYECKHE 3aHATHUS — 58 yacoB

IIpomexyTounas arrecranusa— quddepeHIIMPOBAHHBIN 3a4eT

3aounas popma o0OyueHust

O0BeM 00s13aTeIbHBIX aYIMTOPHBIX 3aHATHI — 12 yacoB, B TOM 4HcIIe 1O BUAaM y4eOHOM
NeSITeIbHOCTH:

JICKIIUU —6 4acoB;

NPaKTUYECKHE 3aHATUS — 6 9acOB

B o0beM ydeOHOH JesATETHHOCTH OOyYaroImuXcs IO 00meo0pa3oBaTeNbHON  y4eOHOM
JHMCLUILIMHBL BKIIFOYACTCS: CaMOCTOsITebHass pabora — 106 yacoB, WHAMBUAYaIbHBIE M TPYIIIOBBIC
KOHCYJIbTallhH.

IIpomexyTounas aTrecTanus— 11 epeHIrpPOBaHHBIN 3a4eT



CTpykTypa M coaeprkanue 00meo0pa3zoBaTeibHON Y4eOHOH qucuunnHbl «EcTtecTBO3HAHME)

Ounas ¢opma o0yueHus.

OObeM (B akazeM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanne 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUIITUHBI 10 YpoBeHb
JUCLUTIIIUHBI BUJIaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOM | JyalbHOMY
hopme 00yUYeHUIO0
[TepBbiit rog 00y4yeHUs
OceHHUll cemecTp.

Pasznen 1. OcHoBHEIE
3aKOHBI XUMHH 18
Tema 1. Jlexuuu: 2 1,2
OcHoBHbIE 1.ITpencraBnenus o ctpoeHuu BeuiecTBa. Atom. Moiekyna.
XUMHUYECKHE MOHATHA | Xumuueckue hopMyibl. 3aKkoH ABOTapo. 2
Y 3aKOHBI XUMUHU. [IpakTuueckue 3aHATHS: 2

1.Mons. MonsipHas macca. PacueTsl o XUMHYECKHM

dbopMynaMu ypaBHeHUsIM. Penienue 3aau. 2
Tema 2. Jleximm: 1 1,2
ITepuonnueckuii 1.Ilepuonnueckwuii 3akon [I.11. Menneneena, nepuoanueckas
3aKOH U cucreMa. Ctpoenue aroma. Onucanue 3JeMEHTa UCXO0IA U3
nepuoanIecKast M0JIO’KEHHUS B IEPUOJMUECKON CHCTEME. 1
cucrema [TpakTuueckue 3aHATHS: 1
XMMHYICCKHAX 1.PacnipenieneHus 37€KTPOHOB 110 SHEPTETHUECKUM YPOBHSIM U
9JIEMEHTOB noaypoBHsM. CocTaBlieHHE PIEKTPOHHBIX HOPMYIT U
H.W. Menneneesa rpagUUECKUX CXEM. 1
Tema 3. Jlexiuu: 1 1,2
CrpoeHnue 1. Xumuueckast cBsi3b. loHHas, KOBaJeHTHAs, BOJOPOIAHAS CBSI3b. 1

1

J11s1 XapaKTepUCTHKN YPOBHSI OCBOCHHsI Y4€OHOr0 MaTepualia UCTIOb3YIOTCS ClIeAyIole 0003HaAUEHHUS:
1 — O3HaKOMUTETHHBIA YPOBEHD (Y3HABaHUE paHee U3YYCHHBIX 00BEKTOB, CBOHCTB);

2 — PenpoyKTHBHbI# (BBIIONHEHNE JEHCTBUI 110 00pa3ily, MHCTPYKIMH MK O PYKOBOJICTBOM MPENOIaBaTes);

3 — IIpoayKTHBHBIH (IUTAHUPOBAHKME U CAMOCTOSTEIILHOE BBIMOJHCHHE ACHCTBHIA, PEIICHUE TPOOIEMHBIX 3a/1a4).




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCLUILINHEI BUJAM y4eOHOMU JesTeNbHOCTH BCEro B . 1o OCBOCHHS
MHTEPAKTUBHON | JyaJbHOMY
hopme 00y4YeHHIO
BEIIECTBA Kpucrannnueckue pemerku.
[IpakTuueckue 3aHATHS: 2
1.CocraBnenue cxem (popMyil ¢ pa3nuyHbBIMU BUJJAMH CBS3H. 2
Tema 4. Jlexuu: 1 1,2
Boga Pacteops! 1.Bona B npupoze, ObITy, TEXHUKE U Tpou3BoaAcTBe. CBONCTBA
BOJIbl. ArperaTHble COCTOSIHUSL BOJBI. 1
ITpakTryeckue 3aHATHS: 2
1. Tunel xumuueckux peakuuii. CKOpOCTh peaklyu U GaKkTopsl,
OT KOTOPBIX OHA 3aBUCHT. 2
Tema 5. Jleximu: 2 1,2
Heoprannueckue 1.Knaccudukanys HeopraHMueCKUX COEMHEHUN U UX CBOICTBA.
COEIMHEHUS Oxkcuipl, KUCIOTHI, COJIX. I 'maponus comneu. 2
[IpakTryeckue 3aHATHS: 1
1.0Onpenenenune pH pactBopa cosieil, penieHue 3aaay. 1
Tema 6. Jlexiuu: 1 1 1,2
Meraisl u 1.Merannsl. CoiicTBa. [ TaBHBIE MOATPYIIBI METAIJIOB.
HEMETaJIbI Baxxnenmue rpynnsl HemeTtayioB. CoiictBa. [Ipumenenue. 1
[TpakTHyeckue 3aHITUS: 2
1.B3zaumopeiicTBHE METAJJIOB C pAaCTBOPAMHU KUCIIOT U COJIEH. 2
Paznmen 2.
Oprannyeckasi XUMHUs 22
Tema 7. Jlexiuu: 1 1,2
Opranunueckue 1.Teopus xumudeckoro crpoenuss A.M. byrneposa. zomepus.
COCIUHEHMUS. Crpoenue. CpoiictBa. Kiaccudukanusi opraHn4ecKix BELIeCTB. 1
Teopust XUMHYECKOTO | [TpaKTHYECKHUE 3aHATHS: 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCLUILINHEI BUJAM y4eOHOMU JesTeNbHOCTH BCEro B . 1o OCBOCHHS
MHTEPAKTUBHON | JyaJbHOMY
hopme 00y4YeHHIO

CTpOECHUS 1Crpykrypusie popmyinsl. [Tonsrue nzomepun. CocraBieHue
OpPraHUYeCKUX CTPYKTYPHBIX ()OPMYIT H30MEPOB.
BEILIECTB. 2
Tema 8. Jlexuu: 1 1 1,2
YTieBoaopoasl 1.ITpupoHbIe UCTOUYHUKH yTiaeBo10poa0oB. HedTs. [Ipupoausrii

ra3. Kamennsliii yross. Jloosrya. Ilpumenenue. 1

[TpakTuyeckue 3aHATHSL: 1

1.CpoiicTBa yrieBogopo1oB. O01acTv NpUMEHEHHUS. 1
Tema 9. Jlexiuu: 2 1,2
Kucnoponoconepxkaiy | 1.CoupThl: METHIIOBBIN STHJIOBBIHA CIIMPTHI IIHIEPUH. DPUPEL.
ue OpraHnvYecKue JKupbl kak cioxHble 3QUPBHL. 2
COCIMHECHMUS. [IpakTuyeckue 3aHATHS: 2

1.®usnyeckue u XuMHUECKHe cBOiicTBa criupToB. KauecTBeHHBIE

peakuuu. [lonydyenne cnupToB. MHOr0aTOMHBIE CIIMPTHI. 2
Tema 10. Jlexiuu: 2 1,2
YrieBoabl 1.I'moxo3a. Kpaxmai. Llemntonosa. CTpoeHre MOJIEKYIIbI.

[IpumeHeHue yrieBoJ10B. 2

[IpakTuyeckue 3aHATHS: 1

1.VraeBonel. Ctpoenne mosiekynbl. CBoiicTBa. [Ipumenenue. 1
Tema 11. Jlexiuu: 2 1,2
A3oTconepxaniie 1.AMuHoKucHO0TEL. CTpoeHue mosnexyibl. CBOMCTBA.
OpraHUYEeCKHE [Tpumenenue. benku. CpolicTBa, pyHkumu. [leHarypanus. 2
COETUHEHMUSI. [IpakTuyeckue 3aHATHS: 1 1

1.CpoiicTBa a30TcoAepxKalux OPraHNYECKUX COeAMHEHUH.

I[BeTHbIe peakiuu 6enkoB. ['uaponus Genka. 1
Tema 12. Jlexnun: 1 1,2
[Lmactmaccel u 1.I1nactmaccel. [Toauaytunen. [onunponunen. CoiicTaa. 1




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

3aKOHBI COXpaHEHUs B

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
BOJIOKHA. IIpumenenue.
[IpakTuueckue paboThI: 1 1
1.HatypasibHble CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
CaoiictBa. [Ipumenenue. 1
Tema 13. Jlexuuu: 1 1,2
XUMUS 1 )KU3Hb. 1. Xumuyeckue 2JIeMEHTHI B OpraHu3Me yeioBeka. [lumessie
n00aBkH. 3HaUEGHUE 3JOPOBOTO MUTAHUS AJISl TOJPOCTKOBOTO
BO3pacTa. 1
[TpakTHyeckue 3aHATUS: 1
1.MeTabo13M-0CHOBA KU3HEHHBIX TIPOIIECCOB B )KHBOM
OpraHu3Me. 1
Tema 14. Jlexiuu: 2 1 1,2
XuMus B OBITY. 1.Bona. KonnuectBo Boabl. MoroIue YuCTSIUE CPEICTBA.
[TpaBusna 6e30macHOil pabOTHI CO CPECTBAMH OBITOBOM XUMUHU. 2
[IpakTryeckue 3aHATHS: 1 1
1.IIpaBuia 6e30nacHoOil pabOTHI CO cpesICTBAMU OBITOBON XUMHH. 1
Paznen 3
MexaHuka 10
Tema 15 Jlexmmm: 4 1,2
Kunemaruka u 1. MexaHuuyeckoe ABUKEHHE, €r0 OTHOCUTEIBHOCTb U
JTUHAMHUKA XapaKTePUCTUKU. BUIBI IBYOKEHUS U WX OIHMCAHUE. 2
2. BzaumogeiictBue Ten. 3akoHbl AMHAMUKHU. CHIIBI B IPUPOJIE.
3aK0H BCEMUPHOTO TSATOTEHUS. 2
[IpakTudeckue 3aHATHS: 2
1 KuHeMaTuka v THHAMUKA 2
Tema 16 Jlexnun: 2 1,2
2

1. Mmmynbe Tena. 3aKkoH coxpaHeHus uMITysbca. Pabora u




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Pazpnen, Tema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JHCIHAIIIHHBI BHJIaM YY€OHOH JeATEIHHOCTH BCETO B N 1o OCBOCHHS™
WHTEPAKTUBHOM | JyaqbHOMY
hopme 00y4YeHHIO
MEXaHHUKE. MOIIIHOCTb. DHEPrus, €€ BUbl. 3aKOH COXPAHEHHUS MMOTHOU
MEXaHUYCCKON YHEPTHUH.
[TpakTHueckue 3aHATHS: 2
1.3aKoHbI COXpaHEHUs! B MEXaHUKE 2
Paznen 4
OCHOBEHI
MOJIEKYJIIPHOM
bu3uky u
TEPMOTMHAMHUKH. 8
Tema 17 Jlexuu: 2 1,2
MonexynspHas 1.ATomMucTHYECKas TEOPHUS CTPOCHHUS BellecTBa. M neanbHpli ras.
¢uznka TemnepaTypa kak Mepa cpeiHel KHHETUYECKOW SHEPIYH YaCTHII.
YpaBHEHHE COCTOSTHUS NIEAIBHOIO ras3a 2
[TpakTHueckue 3aHATUS: 2
1.Mopensb xkuakoctu. [ToBepXxHOCTHOE HATSIKEHUE U
cmauuBanue. Kpucraminueckue u amopdHbIe BENIECTBA. 2
Tema 18 Jlexun: 2 1,2
TepmonuHamuka 1.BuyTrpennsis sHeprus. Pabora u TemiooTaava Kak crocoObl
W3MEHEHUS BHYTPEHHEH YHEPruu. 3aKOHBI TEPMOIUHAMHUKHU.
TennoBble MalIMHBI U UX TPUMEHEHUE 2
[IpakTuueckue 3aHATHS: 2
1.D5meMeHThl TEPMOIMHAMHUKHN 2
Pazgen 5
OCHOBEI
3JIEKTPOIMHAMUKHI 6
Tema 19 [TpaxkTrueckue 3aHATHS: 2 1,2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOM | JyaqbHOMY
hopme 00y4YeHHIO

DNEeKTpOCTaTHKA. 1.OnexTpuueckuii 3apsa. 3aKOH COXpAHEHUS JIEKTPUUECKOTO
[TocTosiHHBII TOK. 3apsaa. 3akoH KynoHa. DiekTpocTaTuueckoe mosie.

[TocTosiHHBIM neKTpUyecKuil ToK. 3akoH OMa Juisl ydacTka

LICIIN. 2
Tema.20 Jlexuuu: 2 2 1,2
MarunuTHoe nosue u 1.MaruuTHOE 110JI€ U €r0 OCHOBHBIE XapAaKTEPUCTUKH. 3aKOH
AIEKTPOMarHuTHas Awmriepa. SIBeHHE JIEKTPOMArHUTHOW MHIYKIIMH. 2
WHIYKITHS [TpakTudeckue 3aHATHS: 2

1.MarHuTHOe 10JIe ¥ JIEKTPOMarHUTHAS] UHTYKITHSI. 2
Pasnen 6
Konebanus u BOIHBI 6
Tema 21 [IpakTuueckue 3aHATHS: 2 2 1,2
Mexannueckue 1.Mexanunyeckue KoneOaHHs U UX XapaKTePUCTHKH.
Kosie0aHus U BOJIHBI MexaHnuecKre BOJHBI H UX BHJIBL. 2
Tema 22 Jlexiuu: 2 1,2
ONEeKTpOMarHuTHbHIE 1.CBoOoO1HBIE HNIEKTPOMArHUTHBIE KOJIEOaHMUS.
KOJICOAHUS U BOJHBL. | DJICKTPOMArHUTHOE MOJIe. DJICKTPOMArHUTHBIE BOJTHBI.

CBeTOBbIE BOJIHBI. 2

[TpakTHyeckue 3aHITUS: 2 2

1.3aKOHBI OTpa)KEHUS U MPETOMIICHHs cBeTa. JIMH3BI 2
Pazmen 7
DJIeMEHTHI KBAaHTOBOU
bu3uKu 8
Tema 23 Jlexiuu: 2 1,2
Ksanrossie cBoiictBa | 1.KBantoBas runoresa [Lnanka. @orosnekrpudeckuid 3G QexrT. 2
CBeTa [TpaxkTrueckue 3aHATHS: 2

1.KBaHTOBas IpHUpoia cBETA 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCLUILINHEI BUJAM y4eOHOMU JesTeNbHOCTH BCEro B . 1o OCBOCHHS
MHTEPAKTUBHON | JyaJbHOMY
hopme 00y4YeHHIO

Tema 24 Jlexuuu: 2 1,2
®dusnka aToma u 1.Mopenu crpoenus atoma. OnbiT Pezepdopna. Cocras spa
aTOMHOTO S7pa. aToMma. 2

[IpakTuyeckue 3aHATHS: 2

1.®uszuka aTomMa U aTOMHOTO si/ipa.PalioakTUBHbBIE U3TYYEHUS U

UX BO3JICHCTBUE HA KUBbIE OPraHU3MBI. 2
Pa3zzen 8
Bcenennas u ee
3BOJIIOLIUA 2
Tema 25 Jlexmyn: 2 1,2
Crpoenue n passutue | 1.Mogens pacmmpsromnieiicss Beenennoit. CoBpeMeHHast
Bcenennoi. ¢uznyeckas KapTHHA MUpa.
IIpoucxoxnenue
ConHeyHoM cucTemMbl 2
Uroro 3a cemectp 80 12

[TepBslii rog 0OyueHust
Becennuii cemectp

Paznen 9
buonorns-
COBOKYITHOCTb HayK O
KUBOU TIPUPOJIE. 6
Tema 26 Jlexiuu: 2 1,2
Kierka. 1.Knertka. [Ipokapuotsl s3ykapuoTsl. Sapo. CTpykTypa u

(byHKIUU XpOMOCOM. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. 2

IIpakTHueckue 3aHATHS: 1

1.Ctpoenue sykaprotuyeckoi kiieTku. OCHOBHbIE OPTraHOUIbI
KUBOTHOM KJIETKU. CXEMBI.




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Pa3nen, rema Conepxanue 0011e00pa3zoBaTeIbHON YueOHOM TUCIUIUINHBEI 110 YpoBeHb
JUCLUTUIMHBI BUJAM y4eOHOMU JesTeNbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTHUBHON | JyaJlbHOMY
hopme 00y4YeHHIO
Tema 27 Jlexiuu: 2 2 1,2
Opranunueckue 1.Oprannyeckue BemecTBa KJIeTKU. Bupych n 6akreprodary.
BCIICCTBA KJICTKHU. BUY-undexiun. 2
[IpakTryeckue 3aHATHS: 1
1.Onucanue KJIETOK pacTeHUH U )KUBOTHBIX MCIIOJIb3YsI PUCYHKH,
CXEMBI, TAOIHIIBI yUeOHUKA. 1
Paznien 10 Opranusm. 6
Tema 28. Jlexuu: 2 1,2
PazmHoxeHune — 1.Opranusm. @opmsl pazmMHO)keHUs. becnonoe, nmonosoe
Ba)KHEMIIee CBOMCTBO | pa3MHOXKeHHe. CTpOeHHUE MOJIOBBIX KICTOK. 2
JKUBBIX OPraHU3MOB. | [IpakTHUYECKHE 3aHATHUS: 1
1.Meiio3. OOpa3oBaHu€ MMOJIOBBIX KJIETOK, OIUIOOTBOPEHHUE. 1
Tema 29. Jlexiuu: 2 1,2
HNunuBunyansHOE 1.OHTOreHe3 OMOpuoHanbHbIN nepuoa. OpraHoreHes.
passuthe opranusma. | [loctamOpuoHaIbHOE pa3BUTHE. 2
ITpakTHyeckue 3aHATHS: 1 1
1.ITocTamOproHanbHOE pa3BUTHE, HOPMBI TOCTIMOPUOHATILHOTO
pa3BUTHSL. 1
Paznen 11
OCHOBBI T€HETUKHU U
CEJIEKIIHH. 11
Tema 30. Jlexiuu: 2 1,2
I'eneruka- Hayka o 1.I'enetrka. OCHOBHBIE OHATHUS T€HETUKU. MOHOTHOpUIHOE U
3aKOHOMEPHOCTSX TUTHOPUTHOE CKpEIIMBaHUE. 3aKOHBI MeHensl. 2
HACJIE€ACTBEHHOCTH M | [TpakTHYECKHE 3aHITHS: 2
M3MEHYUBOCTH 1 .Pemenue reneTMYECKHX 3a1a4.
OpPraHU3MOB. 3aKOHBI 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
Menpens.
Tema 31. Jlexiuu: 2 1,2
XpomocomHas Teopus | 1.XpomocomHast Teopust HacieACTBeHHOCTH. CIeIICHHOE
HACJICICTBCHHOCTH. HacyieqoBaHue reHoB. 3akoH T. Moprana. ['enetnka mona.
HacnencrBenHbie 00JIe3HN YEIIOBEKA. 2
[TpakTHueckue 3aHATHS: 2 1
1.Pemenue 3aga4 o teme: [ 'eHeTnka noia. 2
Jlexuuu: 1 1,2
T 1. MonudukanmoHHas U3MEHYHBOCTh. BiIMsHIE MyTareHOB Ha
ema 32. OpraHu3M YeJI0BEKa 1
Monuduxarmontas
HEMOHUIBOCTE [TpakTHyeckue 3aHITHS: 2
1.AHaJIU3 ¥ OLIEHKA ITHYECKUX ACTIEKTOB PA3BUTUS HEKOTOPBIX
WCCJICIOBAaHUM B OMOTEXHOJIOTUH. 2
Pasnen 12 Bun. 4
Tema 33. Jlexiuu: 1 1,2
OCHOBBI CEJIEKIINH. 1.ITpenmer cenexknuu. Yuenue H, M. BaBunosa o nentpax
MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA. 1
IIpakTHueckue 3aHATHS: 1
1.I'eneTnyeckre 3aKOHOMEPHOCTHU CEIEKIIUH. 1
Tema 34. Jlexmuu: 1 1,2
Bupn u ero . Tlomynsiiust CTpyKTypHas €qUHUIA BUA. J(BUKYIUE CUIIBI
KPUTEPHUHU. HBOJIIOIMU. bronornyeckuii mporpecc u perpecc. 1
IIpakTHueckue 3aHATHS: 1
1.0Onucanue 0JHOTO BHJIa IO MOP(HOIOTHUECKOMY KPUTEPHIO. 1
Paznen 13
PazButue
OpPTraHUYECKOTO 5




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 YpoBeHb
JUCLUTIIIUHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOM | JyaqbHOMY
hopme 00y4YeHHIO
Mupa.
Tema 35. Jlexiuu: 1 1,2
Ucropus pazsurus 1.I'unoTe3sl MPOUCXOXKACHUS KU3HU. McTopus pa3Butus
OPraHM4EeCKOro MUpa. | 3BOJIIOUUOHHBIX uaen- Jlunues, JK. Jlamapka 1
[IpakTHueckue 3aHATHS: 2
1.Ucropust pa3BUTHS OPraHUYECKOTO MUPA. Y CIIOKHEHUE KUBBIX
OpPraHM3MOB Ha 3eMJI€ B ITPOLIECCE IBOJIOLIMH. 2
Tema 36. Jlexiuu: 1 1 1,2
Opoumonus yenoseka. | 1.9pomronus yenoBeka. AHtpororeHes. EauHcTBO
MIPOMCXOKICHHS YEIIOBEYECKUX pac. 1
[IpakTryeckue 3aHATHS: 1
1.AHanu3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 TPOUCXOXKICHHE
YEJI0BEKa. 1
Paznen 14
DKOCHUCTEMBI 6
Tema 37. Jlexmuu: 1 1,2
DKoJIOTHS- HAyKa O 1.Oxonoruu. Jkonoruueckue Qaxtopel. KpyroBoport BemiecTs
B3aUMOOTHOLIEHUSAX B [IPUPOJIE. 1
OpPTaHU3MOB MEXTY [TpakTrueckue 3aHATHS: 1 1
co0o¥ u 1.Oxonornyeckue GakTophl U UX BIUSHUE HA OPTaHU3M.
OKpY’Karollen Cpelol. | Pemenue SKOIOTHYECKHX 3a/ad. . 1
Tema 38. Jlexiuu: 1 1,2
DKoJyioruueckas 1.Oxonoruyeckue pakropsl. Llenu nuranus. buonenos kak
cucrema. skocucTeMa. CTpyKTypa S3KOCUCTEMBI. 1
IIpakTrueckue 3aHATHS: 1 1




OObeM (B akazieM. Jacax)

Paznen, rema Coneprxanue 001eo0pa3zoBaTeaIbHON YyUeOHOM TUCIUTLITUHBI 10 b Tom acie. YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
CpaBHUTENIbHAS XapaKTEPUCTUKA SKOCHUCTEM. 1

Tema 39. Jlexmuu: 1 1 1,2

buocdepa- 1.buocdepa. Yuenne B.1. Bepnanckoro o 6uocdepe.

riiodanbHast KpyroBopot OMOTreHHBIX 3JIEMEHTOB. 1

JKOCUCTEMA. [IpakTudeckue 3aHATHSL: 1

H3menenue B 1.AHa)IU3 OCTIEACTBUM COOCTBEHHOM €SI TEIILHOCTH

ouocdepe. 9KOJIOTHYECKHE MPOOJIEMBI U ITYTH UX PEIICHHUSL. 1

HWroro 3a cemectp 38 8

Hroro 118 20

3aouHas opma o0yueHnus
O6beM (B akazeM. yacax)
Pasien, Tema AMCIATUTHHD] Conepxanue o6meo6pa3OBaTerbH01?1 yueOHOU AUCIUTLITNHBI B } YpOBeHL2
0 BHJIaM y4eOHOH JeITeTbHOCTH BCErO | MHTEPAKTUBHOH | OCBOCHHS
dbopme

Pazgen 1. OcHOBHBIE 3aKOHBI
XUMUHU 18
Temal. OcHOBHEBIE [TpakTrueckue 3aHATHS: 1 1,2,3
XUMHYECKHUE TTOHSITHS. 1.Mons. Monsipras macca. Pacuetsl mo xumudeckum hopmynamu

ypaBHeHUsIM. Pemienue 3amad.

2
J1J1s1 XapaKTEepUCTUKN YPOBHSI OCBOEHHSI Y4eOHOT0 MaTepualia UCTIOIb3YIOTCS ClIeyIole 0003HAYCHUSI:
1 — O3HaKOMUTETHHBIA YPOBEHD (Y3HABaHUE paHee U3YYCHHBIX 00BEKTOB, CBOHCTB);

2 — PenpoyKTHBHbI# (BBIIONHEHNE JEHCTBHUIN 110 00pa3ily, HHCTPYKI[MH WK [0]] PYKOBOACTBOM IPETOIaBaTeIs);

3 — IIpoayKTHBHBIH (IUTAHUPOBAHKUE M CAMOCTOSTEIIEHOE BBIITOJHCHHUE ACHCTBHIMA, PEIICHHE MPOOICMHBIX 3a1a4).




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Pazgen, TemMa qUCIIUIIIMHBI o o 2
0 BHJIaM y4eOHOH JeATeIbHOCTH BCETO | MHTEPAKTHUBHOM OCBOEHUS
dbopme
CamocrositenbHas pabora odydaronuxcs: 3akoH ABorazipo. Pemenue
THMITIOBBIX 3a/a4. 3
Tema 2. CamocTosrenpHas padora o0yyaromuxcs: [lepuonndeckuii 3axon J.1. 2,3
[leproanyueckuii 3aK0H U MenneneeBa, nepuoguveckas cicTeMa XUMUUYECKUX 3JIEMEHTOB.
MepuoANYecKas CUCTeMa
XUMHYECKHUX 3JIEMEHTOB
J.U. Menneneesa 2
Tewma 3. CamocTosTenpHas padoTa o0ydaromuxcs: XUMAYECKas CBs3b. BHUIIbI 2,3
CrtpoeHue BemiecTBa XUMHYECKHX CBS3€H: HOHHAs, KOBAJICHTHAs, METaNTnYecKasl. 3
Tema 4. CamocTosrenbHas paborta o0yuatoniuxcs: Boga B mpupose, ObITy, 2,3
Bopna. PactBopsl TEXHUKE U MPOou3BojIcTBE. OXpaHa BO/I. 3
Tema 5. Jlexmuu: 1 1,2,3
Heoprannueckue coenunenus | 1.Kmaccudukanust HEOPraHUIECKUX COCTUHEHNUHN B UX cBOcTBA. OKCHIIBI
KHCJIOThI OCHOBaHUs coiu. CBOMCTBA KUCIOT, OCHOBaHUM, coneil. pH
pacTtBopa 1
CamocTtosrenbHas pabota oOyuatonuxces: Kinaccupukamnus
HEOpPraHMYECKUX COEAMHEHUHN U uX cBoicTBa. CBOMCTBA KUCIOT,
OCHOBaHuH, conen. pH pacTeopa. 2
Tema 6. CamocrositenpHas pabora oOyqaronuxcsi: Metamnbel. CBoiicTBa. [ 1aBHbBIC 2,3
Mertaibl U1 HEeMeTalIbl MOATPYIIBI METAIOB. BaskHeliue rpynibl HEMETaIoB, CBOMCTBA,
PUMEHEHUE. 3
Paznen 2. Oprannyeckas
XUMHUS 22
Tema 7. [TpakTHYecKkue 3aHITHS: 1 2,3
OpraHndeckue COeIMHEHUS. 1.CrpyxrypHablie popmyisl. [lonsatue nzomepun. CocraBieHue
Teopust XUMUUYECKOTO CTPYKTYPHBIX (hOPMYII H30MEPOB. 1
CTPOCHMS OPTaHUYECKUX CamocrosrtenbHas pabora odydaronmxcs: Teoprs XUMHYECKOTo
BEIIIECTB. ctpoenust A.M. bytnepoa. U3omepus, coctaBnenue Gopmysa H30MEpOB. 2




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Paznen, Tema QUCITUTIIIMHEI . . 2
0 BHJIaM y4eOHOH JeATeIbHOCTH BCETO | MHTEPAKTHUBHOM OCBOCHUS
dbopme

Tema 8. YriieBogopobl CamocrostenbHas pabora odyqaronuxcs: [IpupoaHbie HCTOYHUKH 2,3

yrieBoaopoaoB. Hedts. [Ipuponusrii ra3. Kamennsiii yrois. JloObrya.

ITpumeneHue. 4 1
Tema 9. CamocrosrenbHas pabora o0yyaroniuxcs: COUPTHI: METUIOBBII 1,2
Kucnoponocoaep:xarue STHJIOBBINA CTUPTHL. DPupbl. Kupsl. Mbina.
OpPraHUYECKUEe COCTUHEHHUS. 2
Tema 10. CamocrosrenbHas pabota o0yyarouuxcs: ['moko3a. Kpaxman. 1,2
YrieBobl [emmronio3a. [IpuMeHenue yrieBoioB, 3HaYEHHUE YIIIEBOJOB. 1
Tema 11. Jlexuuu: 1 1 1,2,3
AsoTcoaepxamue 1. Amunokucnotsl. Ctpoenue monekyisl. CoiicTa. [Ipumenenue.
OpPraHUYECKUEe COCTUHEHHUSI. benku. CBoiicTBa, pynkuuu. JleHaryparus. 1

CamocrositenpHas pabota o0yJaronuxcsi: AMUHOKUCIOTHI. CBONCTBA,

MpUMEHeHHe, OETTKU. CBOMCTBA, ()YHKITUH. 2
Tema 12. CamocrositenbHas padbora ooyqatontuxcs: [Imactmaccer. [Tonuatuiien. 2,3
IImacTmaccel ¥ BOJIOKHA. [Tommunponunen. CeolictBa. [Ipumenenue. 3
Tema 13. Jlexmun: 1 1,2,3
X¥UMHUSA U KU3Hb. 1. Xumuueckue 371€eMEeHThI B OpraHu3Me dyenoBeka. [IumeBsie 106aBKy.

3HaueHue 3J0POBOr0 MUTAHUS JIJIsl TOJPOCTKOBOTO BO3pACTA. 1

CamocrositensHas pabota odydaronuxcsi: Metrabom3M-0CHOBA

YKU3HEHHBIX TIPOIIECCOB B )KUBOM OpTraHU3ME. 3
Tema 14. CamocTosTenpHas padora odydaronuxcs: Boga. KomndaecTBo BOIBI. 2,3
Xumus B OBITY. Moromue yucTsimue cpeacTsa. Pazpadorars mpe3eHTaluu mpaBuil

0e30macHOi pabOThI CO CPEICTBAMU OBITOBON XUMUMU. 2
Paszgen 3
Mexanunka 7
Tema 15 Jlexiuu: 1 1,2,3
Kunemaruka u guHaMuka 1.MexaHnU4YecKOe JBUKECHHE, €r0 OTHOCUTEILHOCTD U XapaKTePUCTUKH.

Bupl [BUKEHMS M UX ONTUCAHHE. 1




O06bem (B akajieM. Jyacax)

Pasiie, TeMa AMCIUHILIHHI Conepxanue O6H.[CO6p3.30B21TCJ}bHOI>i y4eOHOU AUCIUTLITNHBI B } YpOBGHb2
0 BHJIaM y4eOHOH JeATeIbHOCTH BCEro | MHTEPAKTUBHOMN OCBOEHUS
dbopme
CamocTtosarenbHas pabora o0yyarommxcs: MexaHnueckoe ABHKEHUE, ero
OTHOCHUTEJIBHOCTb U XapaKTePUCTUKH. BUbI IBUKEHUS U UX ONHCAHUE.
B3aumoneiictue ten. 3akoHbl JUHAMUKU. CUJIbI B IPUPOJIE. 3aKOH
BCEMUPHOTO TSATOTCHHUS. 4
Tema 16 CamocTosrenpHas padora oOydaronuxcs: Mmmynbe Tena. 3aKoH 1,2
3aKOHbI COXpaHEHUS B COXpaHeHHUs UMITyNbca. PaboTa 1 MOIIHOCTB. DHeprus, e€ BUIbl. 3aKOH
MEXaHUKE. COXPAHEHHUs ITOJTHOW MEXaHUYECKON YHEPTHH. 2
Pa3zngen 4
OCHOBBI MOJIEKYJIIPHOM
(bUBUKH U TEPMOTUHAMHMKH. 9
Tema 17 Jlexmun: 1 1,2,3
MornexymsipHas Gpusnka 1.AtomucTuyeckas TeopHs CTpOeHHUs BellecTBa. MaeanbHbli ras.
Temneparypa kak Mepa cpeiHell KHHETUYECKOW SHEPIUH YaCTHII.
YpaBHEHME COCTOSHUS UACATBHOIO rasa 1
CamocrosiTenbHas paboTa 00yJaromuxcsi: ATOMUCTHYECKAS TEOPHs
cTpoeHus BeulecTsa. MaeansHbli ra3. TemnepaTypa kak mepa cpeaHen
KMHETUYECKOW SHEPIUM YacTULl. Y PaBHEHHE COCTOSIHUS UACAIBHOTO rasa.
Monens xxuakocTty. [IoBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.
Kpucranmmaeckue u amopdHbIe BemecTna. 4
Tema 18 CamocTtosTrenpHas pabora oOyuaronuxcs: Buyrpennss sneprus. Padora 2,3
Tepmoannamuka U TEIUI00TJaua Kak CriocoObl N3MEHEHUsI BHYTPEHHEH SHEPTHH. 3aKOHbBI
TepMOJAMHAMUKHU. TeII0BbIe MATUHBI U UX TPUMEHEHUE 4
Pazpnen 5
OCHOBBI 2JIEKTPOAMHAMUKH 7
Tema 19 CamocrosTenbHas paboTa 00yJaronmxcs: IISKTPUIECKUH 3aps]. 3aKoH 2,3
DIEeKTpOCTaTHKA. COXPaHEHHUs dJIEKTPUIECKOTO 3apsaaa. 3akoH Kymona.
ITocTOsIHHBIN TOK. OnexkrpocraTuueckoe noje. [1ocTosHHBIN 2eKTpUUECKnil TOK. 3aKOH
Oma 1J1d yyacTka LEerH. 4




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Pazgen, TemMa qUCIIUIIIMHBI o o 2
0 BHJIaM y4eOHOH JeATeIbHOCTH BCEr0 | MHTEPAKTUBHON | OCBOCHHS
bopme

Tema.20 [TpakTHyeckue 3aHATUS: 1 1 1,2,3
MarnutHoe mnoJje u 1.MarsuTtHO€ 1oJjie ¥ 3JIEKTPOMarHuTHasT HHIYKITUS.
SJICKTpOMArHuTHasA MAAYKIUA | CamoctosiTenbHast pabota oOyyaromuxcsi: MarHUTHOE TI0JIE U €T0

OCHOBHBIE XapaKTePUCTUKU. 3aKkoH Amnepa. SIBieHue 3eKTpOMarHUTHON

WHIYKIUU. 2
Paznen 6
Konebanus u BOJIHBI 8
Tema 21 CamocTosTenpHas padoTta o0ydaronuxcs: MexaHndeckue KoineOaHus u 2,3
Mexanuueckue KoneOaHust u UX XapaKTepUCTHUKU. MeXaHU4eCKHe BOJTHBI U UX BUIBL.
BOJIHBI 4
Tema 22 CamocrosrenbHas padora obydatronuxcs: CBoOOIHbIE 2,3
DNEeKTPOMarHUTHEIE AJIEKTPOMArHUTHBIC KOJIEOaHUs. DIEKTPOMArHuTHOE TTOJIE.
KoJ1e0aHusl U BOJHBI. DOneKTpOMarHuTHHIE BOJHBI. CBETOBBIE BOHBI. 3aKOHBI OTPAXKECHHUS U

IpesioMiIeHus cBeta. JIMH3bI 4
Pasnen 7
DneMeHThl KBaHTOBOU (pU3MKH 7
Tema 23 [IpakTuueckue 3aHATHS: 1 1 1,2
KBanTOBBIE CBONCTBA CBETA 1.KBanToBas runoresa [Inanka. ®orosnexrpudeckuit 3 exT. 1

CamocTosTenpHas padota o0ydaromuxcs: KBanToBas rumnoresa [Tnanka.

®doroanektpuueckuii 3 dext. KBantosas mpupona ceera 2
Tema 24 CamocrosTenbHas pabora o0yqaronmxcs: Mojenu cTpoeHus aToMa. 1,2
®dusuka aToMa 1 aTOMHOTO Omneit Pezepdopna. Cocras simpa atoma. PannoakTUBHBIE U3TydeHUS U
Aanpa. WX BO3JICHCTBUE HA JKUBBIE OPTaHNU3MBI. 4
Paznen 8
Bcenennas u ee aBomonus 2




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Pazgen, TemMa qUCIIUIIIMHBI . N 2
0 BHJIaM y4eOHOH JeATeIbHOCTH BCEr0 | MHTEPAKTHBHOH | OCBOCHMS
dbopme

Tema 25. CamocrositenbHas padora odydaronuxcsi: Moaens pacimpsronencs 2,3
Crpoenue u pa3BuTHe Bcenennoii. CoBpemeHHas ¢puzndeckas KapTHHA MHpa
Bcenennoit. [Ipoucxoxnenue
CosHeYHOW CUCTEMBI 2
Paznen 9.
buonorus-coBoKymHocTs HayK
0 )KMBOH MPUPOJE. 4
Tema 26. CamocrostenpHas padora ooyqaromuxcs: Knerka. [Tpokapuotsr 2,3
Knerka. aykapuoThl. Sapo. CTpykTypa U GyHKIIMH XPOMOCOM. AYTOCOMBI U

MIOJIOBBIE XPOMOCOMBI. 2
Tema 27. Opranuueckue CamocTtosaTrenpHas pabora o0yyatonuxcs: OpraHnueckre BeniecTBa 2,3
BEIIECTBA KJIETKU. kieTku. Bupycel n 6akrepuodparun. BUU-undexum. 2 1
Pasnen 10. Opranusm. 4
Tema 28. CamocrosrenbHas padora ooyqaronuxcs: Opranuzm. @opmbl 2,3
Pa3zmHOXeHUE — BaxkHeiee pasmHoxenus. becnonoe, monoBoe pasmHoxkenue. Metios. Ctpoenue
CBOMCTBO KMBBIX OPTaHU3MOB. | TIOJIOBBIX KJIETOK. 2
Tema 29. CamocrositenbHas pabora odydaronuxcsi: OHToreHe3 IMOPHOHAIBHBIN 2,3
NuanBuayanbHOe pa3BUTHE nepuoJi. Opranorenes. [ToctamOproHabHOE pa3BUTHE, POPMBI
opraHu3Ma. NOCTAMOPHOHATIFHOTO Pa3BHUTHSI. 2
Pazgen 11.
OCHOBBI TE€HETHKH U CEJIEKITNH. 11
Tema 30. Jlexmuu: 1 1,2,3
I'eneruka- Hayka o 1.I'enetnka. OCHOBHBIE TIOHATHS TeHETHKHU. 3aK0HBI . Menmens.
3aKOHOMEPHOCTAX MoHoO- ¥ TUTHOPUIHOE CKPEIUBaHUE. 1
HACJICACTBCHHOCTH 1 [IpakTHyeckue paboTHI: 1
HU3MCHYMBOCTH OPTraHM3MOB. 1.Pemienye reHeTUUECKUX 3aa4. 1
3axombl Mennens. CamocrosTenbHas pabota 00yJaronuXcs: PENIeHNe THIOBBIX 3a/1a4. 2
Tema 31. [IpakTuyeckne paboTHI: 1 1,2,3




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Pazgen, TemMa qUCIIUIIIMHBI o o 2
10 BUJaM y4yeOHOM NesITeIbHOCTH BCEr0 | MHTEPAKTHBHOH | OCBOCHMS
dbopme

XpoMocoMHas Teopus 1.Pemenue 3anau no teme: I'eneTuka noua.
HACJICJICTBEHHOCTH. CamocrosTenpHas paboTa 00yJaronmxcs: XpoMOCOMHAs TEOPHUs

HacneacTBeHHOCTH. ClLerieHHOoe Hacsel0BaHue TeHoB. ['eneTuka mnoa.

HacnenctBennsie 60s1€3HM YeTIOBEKA. 4
Tema 32. CamocTosTenpHas padora o0ydaronuxcs: MoauduKamoHHas 2,3
MoaudukanronHas U3MEHYMBOCTb. BiMsHUE MyTareHOB Ha OpraHu3M YelloBeKa.
HU3MEHYUBOCTD 2
Pasznen 12. Bun. 7
Tema 33. CamocrosrenbHas padora ooydaromuxcs: Ilpeamer cenexiuu. Yuenue 2,3
OCHOBBI CEJICKIUH. H.M. BaBuioBa o 1IeHTpax NPOUCXOKICHHS KYJIbTYPHBIX PACTCHUM. 3
Tema 34. CamocrosrenbHas padora ooydaronuxcs: [Tomynsus ctpykTypHast 2,3
Bun u ero kpurepun. eauHuIa Bua. J(BHKyIue CUilbl SBOIIOLIKN. broaornyeckuii nporpece u

perpecc. 4
Paznen 13. Pa3Butue
OpPraHUYecKoro
MUpa. 6
Tema 35. CamocrosTenbHas pabora o0ydaromuxcs: [ MmoTe3bl NPoUCX 0K ICHHS 2,3
Hcropus passutus KU3HU. VMcTopus pa3BUTHs 3BOIONMOHHBIX Hiel- JIunnes, XK. Jlamapka,
OpraHr4eCcKOro Mupa. Y. /lapBuHa. 3
Tema 36. CamocTosTenpHas padoTa 00yJaronuxcs. DBOJIOIUS YeIOBEKa. 2,3
DBOJIOLIUS YETOBEKa. AnTponorenes. ETMHCTBO NPOUCX0XKICHHSI YeTOBEYECKHX pac. 3
Paznen 14.
DKOCUCTEMBI. 6
Tema 37. CamocrostenbHas pabora ooyuaronmxcs: Jkonorus. Kpyropopor 2,3
DKOJIOTHSA- HayKa O BEIIECTB B MPUPOJIC. W3YYECHUE MaTepualia JIEKIINU, CAMOCTOATEIIBHOE
B3aMMOOTHOIIEHUSX pelIeHne YKOJIOTMUECKUX 3ajay.
OpraHU3MOB MEX]1y CO00H 1
OKpY’Karollel Cpeion. 2




O06bem (B akajieM. Jyacax)

Copepxanne 0011e00pa3oBaTeNbHON YIeOHOM TUCIIUTUINHBI B YpoBeHb
Pazgen, TemMa qUCIIUIIIMHBI o o 2
10 BUJIaM y4eOHOM JesITeTbHOCTH BCEr0 | MHTEPAKTHBHOH | OCBOCHMS
dbopme
Tema 38. Dxonorudeckas CamocrosiTenbHas padoTa 00yJaronuxcs: DKOJIOrHIeckue hakTophbI. 2,3
cucrema. Henu nuranus. buonenos kak sxocucreMa. CTpyKTypa SKOCUCTEMBI.
MoenupoBaH#ie CTPYKTYPbI SKOCHCTEM, [IEITU TUTAHMSL. 2
Tema 39. CamocrosrenbHas pabota oOyuaroniuxcs: buochepa. Yuenne B.1. 2 2,3
buocdepa- rmodanpHas Bepnanckoro o 6uocdepe. Kpyropopot OMOTeHHBIX 371€MEHTOB.
sKocuctema. MismeHeHue B
ounochepe.
HUtoro 118 6




3. VYcaosusa peanusanum padodedi mnporpaMmbl  00mieo0pasoBaTebHON  y4eOHOI
AUCHMILTHHBI.

3.1. OueHouyHble W MeTOAMYECKHEe MaTepuHaabl MO 00meo0pa3oBaTelbHONH Y4YeOHOI
AUCUMILIUHBI.

OneHouHble W METOIMYECKHE MarepHuaibl 00meoOpa3oBaTenbHON  y4eOHOH TUCIMITIIMHBI
npuseseHs! B Ilpwioxkennn 1 k pabodeil mporpamme o01meo0pa3oBaTebHON y4eOHOW ITUCIUTUINHBI
JOCTYI, K KOTOPBIM OTKPBIT Ha O(HUIIMATBHOM CAaliTe HHCTUTYTA.

3.2. @®oHJ OLIEHOYHBIX CPEICTB M0 0011e00pa30BaTeJIbHON Y4eOHOM TUCIUIIIHHBI.

@DOHJT OIEHOYHBIX CPEJICTB TO TEKYyImeMy KOHTPOJIO YCIIEBAEMOCTH OOYYaIOIIUXCS U
MPOMEKYTOYHOM  arrectallud  npuBeaeHsl B llpwmokenun 2k pabouedt  mporpamme
o0mieo0pa3oBarenbHON y4eOHOW IUCIMIUIUHBL, JOCTYI K KOTOPBIM OTKPHIT HAa OQUIIMAIBHOM CaiiTe
UHCTUTYTA.

3.3. IlepeuyeHb OCHOBHOI M JONOJIHUTEIbHOH Y4eOHO# JuTepaTypbl, HeOOXOAMMOM s
O0CBOCHUs 0011e00pa30BaTeJbHON YU4eOHOH JUCHUIIIMHBI.

OcHoBHas1 yueOHasi IUTEpaTypa:

1. I'punkeBuy, A.M. O6mas u opranndeckas xumus : [16+] / A.M. I'punkeBuu ; Hayunas kxura.
— 2-¢ ma. — CaparoB : Haywnas kawmra, 2020. — 236 c. — Pexxum nocryma: Mo TOAIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978-5-9758-1929-1. — Tekcr :
JJIEKTPOHHBIN.

2. EcrectBo3nanue: 10 kmacc : [12+] / H.C. Ilypsiuesa, .B. PazymoBckas, M.A. Bunnuk u np. ;
non pen. WM.B. PazymoBckoil. — MockBa : ®usmarnut, 2018. — 384 c. : wi. — Pexxum nocryna: 1o
noamucke. — URL:http://biblioclub.ru/index.php?page=book&id=485238. — ISBN 978-5-9221-1751-7. —
TekcT : ANEeKTPOHHBIN.

3. Kum, B.®. CoBpemeHHOE €cTeCTBO3HAHUE: OCHOBHbIE mNpejactaBieHus : [16+] / B.®. Kuwm,
A.B. Tonockuii, H.b. OpnoBa ; HoBocuOupckuii rocynapcTBEHHbIH TEXHMUECKUH YHUBEPCHUTET. —
HoBocubupck : HoBocubupckuii rocyapcTBeHHbINH TexHMUYeckuil yHuBepcureT, 2017. — 100 c. : wum.,
taba. — Pexxum nmoctyna: no momnucke. — URL: http://biblioclub.ru/index.php?page=book&id=576347. —
bubnuorp. B kH. — ISBN 978-5-7782-3242-6. — TeKcT : 31€KTPOHHBIH.

4. Hukepos, B.A. ®usuka: coBpemennsiii kypc / B.A. Hukepos. — 4-e uzn. — Mocksa : JlamkoB u
Ke°, 2019. - 452 C. : WL - Pexum JOCTyTa: o ITOJIIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=573262. — ISBN 978-5-394-03392-6. — Tekcr :
JJIEKTPOHHBIN.

5. Tynsxosa, O.B. buonorus : yueOnuk : [16+] / O.B. Tynskosa. — U3xa. 2-e, ctep. — Mockga ;
bepmun : Hupexkr-Menua, 2019. — 450 c. : wun., cxeM., Tabn. — Pexum fgoctyma: Mo MOAMHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=576759 . — buGmuorp.: c. 431. — ISBN 978-5-4499-
0114-9. — DOI 10.23681/576759. — TekcT : 2MEKTPOHHBIH.

6. [lleBrunpiHa, JI.B. Xumus : yueOHnoe mocobue : [12+] / JI.B. llleBHunbiaa, A.W. AmapHes ;
HoBocuOupckuii rocynapcTBeHHbIN TexHH4Yeckuid yHuBepcuteT. — HoBocubupck : HoBocuGupckuit
rOCYJapCTBEHHBIN TeXHUYeCKnui yHuBepcuteT, 2017. — 92 c. : Tabn. — Pexxum moctyma: 1o mojmucke. —
URL:http://biblioclub.ru/index.php?page=book&id=575036. — bubauorp.: c¢. 83. — ISBN 978-5-7782-
3345-4. — TekcT : AIEKTPOHHBI.

7. llleBnunbia, JI.B. Xumus: cOopHuMK 3amad u ynpaxseHuit : [12+] / JIL.B. llleBHuibina,
M. /1. ITonexaesa, A.W. AnapueB ; HoBocuOGupckuii rocynapcTBEHHBIH TEXHUYECKUN YHUBEPCUTET. —
HoBocubupck : HoBocubupckuii rocynapcTBeHHbIN TeXHHUUECKUI yHUBepcuTeT, 2019. — 63 c. : tabn. —
Pexxum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=575037. -
bubmuorp.: c. 54. — ISBN 978-5-7782-3345-4. — TekcT : 371€KTPOHHBIH.

8. lllyowuna, FO.D. buonorwus : mpaktukyMm : [16+] / F0.3. [llyouHa ; JIumenkuit rocyaapcTBEHHBIH
nenarorudyeckuid  ynusepcutrer umenu II. II. CemenoBa-Tsu-Illanckoro. — Jlunenk : Jlunenkwii
rocyaapcTBeHHbI negarorndyeckuii yausepcuteT uMenu [1.I1. CemenoBa-Tsn-I1lanckoro, 2017. — 83 c. :



wi. — Pexxum nocryma: mo moamucke. — URL:http://biblioclub.ru/index.php?page=book&id=576892. —
bubmuorp. B kH. — ISBN 978-5-88526-902-5. — TekcT : 3eKTpOHHBIH.

9. SBopckuii, b.M. OcHoBBI ¢usuku : B 2 Tomax : [12+] / B.M. SABopckuii, A.A. [TuHCckuii ; pen.
I0.U. uk. — 6- u3a., crep. — Mockga : @uszmariut, 2017. — Tom 1. Mexanuka. MonekymnspHas (u3uka.
OnekrpoauHamuika. — 576 c¢. : Tabm., rpad., wi. — PexuMm Jgocryma: MO TOMMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=485564. — ISBN 978-5-9221-1753-1. - ISBN 978-5-
9221-1754-8 (1. 1). — TekcT : 37€KTPOHHBIA.

JonmosiHuTeIbHAS Y4eOHAsI JIMTEpaTypa

1. AradonoBa, U.b. buomorus. 10 xn. / AraponoBa MN.b., CusornazoB B.M. — Mocksa :
OO6miecTBO ¢ orpaHuueHHOM 0TBeTCTBEHHOCTHIO "[[PODA", 2016, 2017. — TekcT : HEMOCPEICTBEHHBIN.
2. AraponoBa, U.b. buonorusa. 11 kun. / Araponosa W.b., CusormazoB B.M. — Mocksa :

OO6miecTBO ¢ orpaHuueHHOM 0TBETCTBEHHOCTHIO "[[PODA", 2016. — TekcT : HEMoCpeACTBEHHBIH.

3. buonorus. O6mias 6uonorust. 10 k. / 3axapos B.b., MamontoB C.I'., Connn H.U., 3axapoBa
E.T.; mon penmakmmeit 3axapoBa B.b. — MockBa : OOmIecTBO C OrpaHHMYCHHOH OTBETCTBEHHOCTHIO
"IIPO®DA", 2016, 2018. — TekcT : HEMOCPEACTBEHHBIM.

4. buonorus. O6mas ouonorus. 11 kin. / 3axapos B.b., MamonToB C.I'., Connn H.U., 3axaposa
E.T.; mon penakumeit 3axapoBa B.b. — MockBa : OOIIeCTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
"IPODA", 2016, 2018. — Tekct : HEMOCPEACTBEHHBIMN.

5. I'abpuens, O. C. Xumusa. 10 xmacc. ba3zoBeni ypoBeHn: yueOHuk / [Mabpuensa O.C.,
OctpoymoB U.I'., CnagkoB C.A. — MockBa : Akunoneprnoe ob6mectBo "Hznarenscto "[IpocBemienue",
2016, 2017, 2018. — Tekct : HEMOCPEACTBCHHBIH.

6. I'abpuensn, O. C. Xumwms. 11 xmacc. ba3oBeiii ypoBeHb: yueb. 1js oOmieoOpas3oBar.
yupexaenuit / I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. — MockBa : AKIMOHEPHOE OOIIECTBO
"UznarensctBo "IIpocsemenue”, 2016, 2017. — TekcT : HEMOCPEACTBEHHBIM.

7. Kamenckwii, A.A. buonorus. 10 xin. / A.A. Kamenckuii, E.K. Kacniepckas, B.1. CuBormazos. —

MockBa : AxmumonepHoe ooOmectBo "M3matenbctBo  "IIpocBemenme”, 2019. — Tekct
HEINOCPEICTBEHHBIMN.

8. Kamenckwuii, A.A. buonorus. 11 k1. / A.A. Kamenckuii, E.K. Kacniepckas, B.1. CuBormnazos. —
MockBa : Axmumonepnoe obmectBo "MsmarenbctBo "IIpocBemenue”, 2019. — Tekct
HEMOCPEICTBEHHBIM.

9. Ky3pmuueBa, B.A. ®usmka: cOOpHUK 3amad 1O Kypcy CpeaHero mpoheCCHOHATLHOTO
obpazoBanust / B.A. Ky3pmuueBa ; ®eznepabHOE€ areHTCTBO MOPCKOIO M PEYHOTO TPAHCIOPTa,
MockoBckasi rocy1apcTBEHHAs akaJleMusi BOJHOro TpaHcnopra. — Mocksa : Anpraup : MI'ABT, 2016. —
59 c. : UIL. - Pexxum JlocTymna: o MTOJIIHACKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=483848. — TekcT : 371eKTPOHHBIH.

10.  Mskumes, T.5. ®usuka (6a30Bbii ypoBeHs), 10 kmacc / Mskumes ['.J1., byxosues b.b.,
Yapyrun B.M. ; mnox penmakuueit [lappentreBoit H.A. — MockBa : AKUIHMOHEpHOE OOILECTBO
"N3narensctBo "IIpocsemenue"”, 2016, 2017, 2018, 2019. - TekcT : HEMOCPEACTBEHHBIN.

11.  Mskues, T.5. ®usuka (6a30Bbiil ypoBeHs), 11 kmacc / Mskumes ['.J1., Byxosues b.b.,
Yapyrun B.M. ; mox penakuueit IlappentreBoit H.A. — MockBa : AKIHMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBenienune”, 2016, 2017, 2018. — 366 c. — TekCT : HEMOCPEACTBEHHBI.

12. Pymzuruc, I'.E. Xumus. 10 k. / Pynzutuc I'.E., ®enpaman @.I°. — Mocksa : AKIIMOHEpHOE
obmectBo "M3natenscTBo "IIpocBemenne"”, 2019. — TekcT : HEMOCPEACTBEHHBIH.

13. Pymzuruc, I'.E. Xumus. 11 k. / Pynzutuc I'.E., ®ensaman @.I°. — Mocksa : AKIIMOHEpHOE
obmectBo "M3natenscTBo "IIpocBemenne"”, 2019. — TekcT : HEMOCPEACTBEHHBIH.

14. Cusornasos, B.W. buonorus. Ob6mas 6uonorusa. 10 kn. / CuBornazos B.U., AradoHoBa
N.B., 3axapoBa E.T. — Mocksa : ObmecTBo ¢ orpaHndeHHON oTBeTCTBeHHOCTHIO "J[PODA", 2016. —
TekcT : HenocpeACTBEHHBIN.

15. Cusornazos, B.M. buonorusa. O6mas Ouonorus. 10-11 kn. / B. 1. Cusornasos, U.b.
AradonoBa, E.T. 3axapoBa. — MockBa : OOLIeCTBO ¢ OrpaHHYeHHOM OTBeTCTBEHHOCTHIO "J[PODA",
2017. — TeKcT : HEemOCPECTBEHHBIN.



16. ®wuszuka. 10 xn. / Iypeimea H.C., BawxeeBckas H.E., UcaeB [I.A.; mon pemakiueit
[Typsimesoit H.C. — Mocksa : O01miecTBo ¢ orpaHndeHHON 0TBeTCTBEHHOCTHIO "JIPODA", 2018. — Tekct
: HENIOCPEACTBECHHBIM.

17. Ousmka. 11 k. / IlypemmeBa H.C., Baxeeckas H.E., Hcae JI.A.; mox pemakiuei
[TypsimeBoit H.C. — Mocksa : O01miecTBO ¢ orpaHndeHHO# oTBeTcTBeHHOCTHIO "IPODA", 2017. — Teker
: HEIOCPEACTBEHHBII.

18.  Xamwroma, A.W. Oprannyeckas xumus s cryaeHtoB CIIO : yae6HOe mocobue : [12+] /
AN. XamurtoBa, T.E. byceiruna, JI.P. Capuna ; mom pen. A.M. KysnemoBa ; MuHHCTEPCTBO
obOpazoBanuss u Hayku Poccum, Ka3aHCKuii HallMOHANBHBIM WCCIICOBATEIBCKAN TEXHOJIOTUYCCKUIN
yauBepcuteT. — Kaszanp : KazaHckuii HaydyHO-MCCIIEIOBAaTEIbCKHI TEXHOJIOIMYECKUN YHUBEPCHUTET
(KHUTY), 2016. - 172 c¢. : wun. — Pexum  jgocTtyma: 1O  MHOJANHUCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=500926. — bubmuorp.: ¢. 170. — ISBN 978-5-7882-
1938-7. — TeKcT : AIeKTPOHHBIH.

19. Ily6bwna, }O0.D. Pacrenms. JXupotnbie. YemoBek : yuyeOHoe mocobue : [16+] /
10.0. lllyouna ; Jluneukuii rocynapcTBeHHbIN negarornyeckuii yauBepcurer umenu I1. T1. Cemenona-
Tan-Ilanckoro. — Jlunenk : Jluneuknii rocy1apCTBEHHbBIN IeIaroruueckuii ynusepcurer umenu 1111
CemenoBa-Tsan-1llanckoro, 2019. — 93 c¢. : wun. — Pexum poctyma: 1O TMOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=577152 . — buGmuorp. B ku. — ISBN 978-5-907168-
11-4. — TexcT : 37IeKTPOHHBIH.

IHepuoauyeckas aureparypa

1. Bectauk MockoBckoro ynuBepcurera. Cepus 16. buonormst : xypHan / . pea. M.IL
Kupnuunukos ; yupen. buonornueckuit pakynbrer MI'Y ; MockoBckuil TOCy1apCTBEHHBIN YHUBEPCUTET
umenu M. B. JlomoHocoBa. — MockBa : MockoBckuii ['ocynapcrBennsiii Yausepcuret, 2020. — Pexum
nocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=577062. — ISSN
0137-0952. — TekcT : 37eKTPOHHBIH.

2. Bectauk MockoBckoro yHuBepcuteta. Cepust 2. Xumus : xxypHan / ri. pea. B.B. Jlynun. —
MockBa : Mockosckuili ['ocynapcrBennsiii YHusepcuter, 2020. — PexxuM pocTyna: mo mojimnucke. —
URL.: http://biblioclub.ru/index.php?page=journal_red&jid=574287. — ISSN 0579-9384. — Tekcr :
JJIEKTPOHHBIN.

3. Kypnan cTpykTypHOl Xumuu : xypHan / ra. pea. JLH. Mazanos ; yupen. Cubupckoe
otrnenenue PAH, Uncturyt Heoprannueckoit xumun uM. A.B.Hukonaesa CO PAH. — HoBocubupck : CO

PAH, 2020. — Pexxum JOCTYyIIA: o MIOJTIHCKE. —
URL.: http://biblioclub.ru/index.php?page=journal_red&jid=563212. — ISSN 0136-7463. — Tekcr
JJIEKTPOHHBIN.

4. VuHoBaumu B oOpazoBaHuu : xypHan / 1ia. pea. WU.B. CeipomstaukoB ; yupen. HOY
CoBpemeHHas rymaHuTapHas akagemus. — Mocksa : CoBpeMeHHBIM I'yMaHUTapHbIi yHuBepcuteT, 2020.
— Pesxum octyma: mo moanucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=577260. —
ISSN 1609-4646. — TekcT : 3IeKTPOHHBIH.

5. Ilpuknagnas MexaHuka W TexHUueckas ¢usmuka : xypHan / i pen. B.K. Kempunckwuii ;
yupen. Cubupckoe oraenenue PAH, Uucturyr ruapogunamuku um. M.A. JlaBpentheBa CO PAH,
WNuctutyT Teopermueckod u npukiaaHod Mexanuku uM. C.A. Xpucrtuanouua CO PAH wu gp.. —

HoBocubupck : CO PAH, 2020. —  Pexum JOCTYyIIA: o TIOJIIUCKE. -
URL.: http://biblioclub.ru/index.php?page=journal_red&jid=563227. — ISSN 0869-5032. — Tekcr
JJIEKTPOHHBIN.

6. ®wusuka ropeHus M B3pbIBa : XypHan / . pea. B.M. Turos ; yupen. Cubupckoe oTaeneHue
Poccuiickoit akamemun Hayk, MuHctutyr I'mapommnamuku uMm. M. A. JlaBpentbeBa, MHcTuTyT
XUMUYECKON KMHETUKH W TopeHust uMm. B.B. BoeBonckoro u ap.. — HoBocubupck : CO PAH, 2020. —
Pexxum nmocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=563198. —
ISSN 0430-6228. — TeKcCT : AIeKTPOHHBIH.

7. Xumus B HMHTEpecax YCTOHMUMBOro pa3BuTHs : XypHan / ria. pea. H.3. Jlsaxos ; yupen.
Cubupckoe otnenenne PAH, Muctutyr xumun tBepioro tena u mexaHoxumuu CO PAH, Unctutyr
karanu3a uM. I'. K. bopeckoBa CO PAH u ap. — HoBocubupck : CO PAH, 2020. — Pexxum noctyma: mo



noanucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=563258. — ISSN 0869-8538. —
TeKCT : 2JIEeKTPOHHBIN.

8. UYwraiika : xypnan / ri. pen. T.J. XKykosa ; u3a. Accoumanusi NIKOJIbHBIX OMOIMOTEKapen
pycckoro mupa (PIIIBA). — Mocksa : Accomuarus IKOJIbHBIX OMOIHOTEKapeit pycckoro mupa, 2020. —
Pexxum nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=577423. —
ISSN 1818-7692. — TekcT : 2JIeKTPOHHBIH.

3.4 [Ilepeyenb pecypcoB HH(POPMANMOHHO-KOMMYHUKAIIMOHHOW ceTtu WHTepHeT M
HUH(GOPMALMOHHBIX TEXHOJOTWid, HeOOXOAUMBIX JIJIsi OCBOECHHSI 001Ie00pa30BaTeJbHOH Y4eOHOM
AUCHMILINHBI

1. eLIBRARY.RU : nayuHas snektpoHHas OumbOnmoteka : cait. - Mocksa, 2000. - URL:
https://elibrary.ru. - Pexxum mocrtyma: ajs 3aperucTpup. Mojib30BaTese. - TEKCT : AJIeKTPOHHBIN.

2. ONLINE.VIEPP.RU: caiitr / MBOY «BoKCKUIT HMHCTUTYT SKOHOMHUKH, TEHArOTHMKUA H
npaBa». — Bomkckwuii, 2020. — Pexxum nocryma: https://online.viepp.ru/. — Pexxwum moctyna : Uit aBTOpU3.
MoJjb30BaTenen. — TEeKCT : 2JIeKTPOHHBIH.

3. Bomkckuii HHCTUTYT SKOHOMHUKH, TIEIarOTUKY U TipaBa : cadT / MBOY «Bomkckuii HHCTUTYT
SKOHOMMKH, TENaroruku u mpasay». — Bomkckuii, 2006. — OOGHOBIsIETCS B T€YEHHE CYTOK. — Pexum
noctyna: http://www.viepp.ru/. — Tekcr : 3JeKTPOHHBIHA.

4. Enunas KoJulekuush HUQPPOBBIX 00pa3oBaTENbHBIX pecypcoB : cailT. - Mocksa, 2005. -
Oonogisiercst B Teuenue cytok. — URL: http://school-collection.edu.ru. - Tekct : 37eKTpOHHBIA.

5. Enunoe okHO AocTyma K 0oOpa3oBaTelbHBIM pecypcaMm: (QenepalbHbIil MopTan @ CauT. -
Mockga, 2020. - O0HoBnsieTcs B TeueHue cyTok. - URL: http://window.edu.ru. — TekcT : 371€KTpOHHBIIA.

6. KubepJlennnka: HayyHas 3JIeKTpoHHas OubInoTeKka : cailT. — Mocksa, 2020. - OOHOBsIETCS
B TeueHue cyTok. - URL: https://cyberleninka.ru. - Tekct : 371€KTPOHHBIA.

7. ®enpepanbHblii moptan «Poccuiickoe obpasoBanue» : cait / Yupeaurens ®IAOY IO
LIPT'OIT u UT. - Mocksa, 2002. - O6HoBsIeTcst B Teuenue cytok. - URL: http://www.edu.ru. — Tekcr :
3IIEKTPOHHBIM.

8. ®enepanbHbII HEHTP HHPOPMALTMOHHO-00PA30BATEIBHBIX PECYpPCOB : caiiT. - MockBa, 2020. -
O6HoBsiercst B TeueHue cytok. - URL: http://fcior.edu.ru. — Tekct : 3eKTPOHHBIH.

9. @ectuBanp nemarorndeckux uae «OTKPHITHIN ypok» : caiit / Yupenurens W] «Ilepsoe
ceHTs0psi». - MockBa, 2020. - O6HoBisieTcst B TedeHune cyrok. - URL: http://urok.1sept.ru. — Tekcr :
JJIEKTPOHHBIN.

10. DnexrtpoHHas OubOMMOTEYHass cucTeMa «YHUBEpcuTeTckas Oubnuoreka online» : caift /
JHupekt-Meaua. - Mocksa : Jupekr-Menua, 2006. - URL: http://biblioclub.ru. - Pexum moctyma: mo
MOAIHUCKE. - TEKCT : JIIEKTPOHHBIM.

Ilepeyenb nporpaMMHOro odecrnedeHust

1. Microsoft Office Standard 2016 (moroBop OOO «Kommnbrotepabie MHpopMannoHHbIC
Cuctembi» ot 01.12.2015N KM C-485-2015, OPEN 93740388ZZE1606 2014-06-25).

2. Microsoft Windows 10 Pro (morosop OOO «KommnbrotepHbie MHbOpMannonubie CHCTEMBbD)
or 01.12.2015 N KMC-485-2015, ot 31.08.2017 N KNC-519-2017, ot 21.11.2017 N KMNC-837-2017,
OPEN 98108561Z2ZE1903 2017-03-03, ot 30.01.2020 N KM1C-128-2020).

3. Microsoft Windows Multipoint Server Premium 2012 (moroop OOO «KommbroTepHbie
HNudopmanmonnsie Cucremb» ot 29.11.2012 N KHMC-225-2012, OPEN 91258913ZZE1412 2012-12-05).

4. Microsoft Windows Server — Standard 2012 (moroBop OOO «KommbroTepHbie
HNudopmanmonnsie Cucremb» ot 29.11.2012 N KHMC-225-2012, OPEN 91258913ZZE1412 2012-12-05).

5. Microsoft Windows Server Standard Core 2016 (moroBop OOO «KommbroTepHbie
HNudopmarmonnsie Cucrembi» ot 28.02.2017N KMC-087-20170PEN 981085612ZE1903 2017-03-03).

6. Microsoft Windows 8.1 (morosop OOO «Kommbrotepusie Mudopmannonabie CHCTEMBI» OT
22.04.2015 N KMC-122-2015, OPEN 93740388ZZE1606 2014-06-25).


https://online.viepp.ru/
http://www.viepp.ru/

7. AUBC «MAPK-SQL» (Bepcus 1.8 / 3A0 HIIO «Uupopm-Cucremar, norosop N 18/2004-M
or 18.02.2005, Jlunensuonnoe coraamenue Ha ucnons3oBanue ANBC «MARK SQL 1.8» N
100320050303 ot 10.03.2005).

Ilepedyensb npodeccuoHaIbLHBIX 023 TaHHBIX M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. AUBC «MAPK-SQL» (6a3a ganabix Ha 01.01.2020).

3.5 MarepuaJjibHO-TeXHHYECKAas 0a3a, He00OXoAuUMAast ISl OCYHIECTBJIEHUS 00Pa30BaTeJILHOI0
npoiecca mo 001meodpa3oBaTeJbHON yueOHOH JUCIHILIMHE

Jns ocBoeHust 001ieo0pa3oBaTeIbHON YYeOHOW AUCIUIUIMHBI TpeOyeTcs ydeOHas ayauTopus,
OCHAIICHHAS] MYJIbTUMEIUUHBIMHI CPEICTBAMH (TIPOSKTOP U Jp.), KK JJIs IPOBEIACHMUS JICKIIHMA, TaK ¥ JIJIs
MIPOBEJICHUS TMpaKTUUYeCKUX 3aHATHi. [IpakThueckue 3aHATHS PEKOMEHIYETCs IMPOBOIUTH Y4eOHOI
ayTUTOPUH, OCHAIEHHOW TMEPCOHAIBHBIMU KOMITBIOTEpaMHU, HH(DOPMAIMOHHBIM, MPOTPAMMHBIM U
anmnapaTHeIM 00ecleYeHHeM JIOKAJbHOM KOMITBIOTEpHOM CceTH, WH()OPMALMOHHBIM U MPOTPaAMMHBIM
oOecrieyeHreM riodanbHoi cetu MHTepHeT.

Opranuzanus 00pa3oBaTENbHON AEATEILHOCTH MO 0011e00pa3oBaTebHON yueOHON JUCIUILTUHE
MTOCPEACTBOM IJICKTPOHHOTO O0yUYEHUS OCYIIIECTBIIICTCS C MPUMEHCHUEM TEXHUYECKUX CPEZCTB, a TAKKE
MH(OPMALIMOHHO-TEIIEKOMMYHHKAIIMOHHBIX CeTel, 00eclneyuBaIouMxX IMepeAaadyy IO JHUHUSIM CBSI3U
YKa3aHHON MH(POPMAIIH, B3aNMOJICHCTBUE 00YJIAIONINXCS U TIEIarOrHIecKoro paboTHHKA.

[Tomemienust Ui CcaMOCTOATEIbHOW pabOThl OO0YYArOIIMXCS JODKHBI  OBITH  OCHAIIECHBI
KOMITBIOTEPHOM TEXHHKOM € BO3MOXXHOCTBIO MOAKIIOUeHUss K cetu «WHTepHer» u obecnedeHuem
JIOCTYTA B IEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly UHCTUTYTA.
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