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Pabouas nporpamma o61eo0pa3oBaTesibHON Y4eOHON JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU
¢ TpeboBaHusMH, DenepanbHOr0 rocyJapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAApTa CPEIHEro OOILIEero
oOpazoBanus yrBepxkaeHHOro [Ipukazom Munobpuayku Poccum ot 17.05.2012 N 413 u denepanbHOro
rOCyJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJIapTa CpeaHEero HpoecCHOHAIBHOIO 00pa3oBaHUs IO
cneuuanbHocTu 44.02.01 JomkonbsHoe oOpazoBanue, yreepxkaeHHoro [Ipukasom MunoOpuayku Poccun
or 27 oxtab6ps 2014 roma Ne 1351, IlpumepHoii mnporpammbl oO0mIeoOpa3oBaTebHON y4eOHOH
mucuuIuiiHel - «EcTecTBO3HaHWE» Ui MPO(ECCHOHAIBHBIX — 00pa3oBaTENbHBIX  OpraHU3aluy,
pekoMeH10BaHHON DeniepanbHbIM FOCYyJapCTBEHHBIM yupexaeHueM «DenepaabHblii HHCTUTYT pa3BUTHUS
obpazoBanusy (PI'AY «D®UPO») s peanuzanyu OCHOBHOW MpodeccHOHaNbHOW 00pa30BaTeIbHOM
nporpamMbl  CIIO Ha 6a3e ocHOBHOro oOmiero o0Opa3oBaHUs C IOJYYEHMEM CpPEJHEero oOIuero
obpazoBanus, mpoTokos Ne 3 ot 21 uromns 2015r.

CocraButenu paboueit mporpaMmbl 0011e00pa30BATENBLHON YI€OHOM TUCITUTLINHBI
bonpapenko JI.B., npenogaBarenb eCTECTBO3HAHUS
Wnenna T.I1., npenogasarens €eCTECTBO3HAHUS



CrtpykTypa padoueii nporpaMmMbl 0011e00pa30BaTeIbHONH Y4eOHOM M CHMILINHBI

1 Obmas xapakTeprucTHuKa pabodeii mporpaMmsbl 001Ie00pa30BaTEILHON Y4EOHOM TUCIIUTITHHBI
2 O0BeM, CTPYKTYpa U coliep:kanue o0Ieo0pa3oBaTeIbHON yUeOHON AUCIUILTUHBI
3 VcnoBus peanu3anuu paboueit mporpaMmbl 00111e00pa3oBaTEIbHON YICOHOM TUCITATITUHBI



1 OO0mas xapakTepucTHKa padouyeil mnporpaMMbl 001eo0pa3oBaTeIbHONH Y4eOHOM
AUCHMILTHHBI

1.1 OOaacTs npuMeHeHusi padouyell mnporpaMmbl 00Ie00pa30BaTeJbHOH Y4eOHOI
AUCHMILTHHBI

Pabouass mporpamma o00meoOpa3oBaTebHON Y4EOHON JAMCHMILINHBI SIBISETCS YaCTBHIO
MPOrpaMMbl MOJATOTOBKHU CIEIMATIMCTOB CpeaHero 3BeHa mno cneruaibHoctu 44.02.01 JomkonsHoe
oOpa3zoBaHue

1.2 Ilean ocBoeHUs 0011€00PA30BATEILHOM Y4€OHOM U CIIUTIINHbBI

Lenp ocBoeHusi 00me00pa3oBaTeNbHON Y4eOHON IUCHMIUIMHBI - c(hOpMHUPOBATH: 3HAHUSA O
COBPEMEHHON €CTECTBEHHOHAy4YHONW KapTHHE MHpa M METOJaX €CTECTBCHHBIX HAyK; YMEHHS
NPUMEHSTh  TOJYYCHHBIC 3HAHUS JJIsi  OOBSCHEHHWS  SBJICHHWHA  OKPYXAlONIer0o MHpa, B
po)eCCHOHAIBHON  JICSITEIBHOCTH M TOBCEIHEBHOM JKM3HM Mg oOecreueHus Oe30MacHOCTH
KU3ZHEJEATEIIbHOCTH, TPAMOTHOTO HWCIIOJIh30BAHMS COBPEMEHHBIX TEXHOJIOTHM, OXPaHbI 370POBbSI,
OKpPYKaroIlen CpeIbl.

1.3 Mecrto 001meo0pa3zoBare/ibHONH yueOHOM AUCUMILUIMHBI B CTPYKType 00pa3oBaTeIbHO
NMPOrpamMMblI

Oo6meoOpa3oBaTenbHas ydeOHas aucnuiinHa «EcTecTBo3HaHme» - 00mIeoOpazoBaTeIbHAS
0a3oBas AucuMIUIMHA Yy4yeOHoro nukia «OOmeo0pa3oBaTeNbHbId LUK CTPYKTYpPHl MPOTrpamMMbl
MOJArOTOBKU CHEUAINCTOB CPEAHETO 3BEHA.

OcBoenue o0061Ie00pa3oBaTeNbHON yueOHOM nucuuIuinebl «EcTecTBO3HAHUEY Mpeoiaraet
HalIuyue y OOydYaroIIMXCsi 3HAHMW M YMEHUH, NOJy4YeHHBIX IO 00pa3oBaTEIbHOW MpOrpaMme
OCHOBHOTO 00I11eT0 00pa3oBaHusl.

1.4 Ilnanupyemble pe3yabTaTbl 00y4uyeHHsT 10 00eo0pa3oBaTeIbHON Y4eOHOI
JAUCIUIIJINHE, COOTHECEHHBbIE C IUIAHHPYEMBIMH Ppe3yJbTATAMH OCBOEHHS 00pa30BaTebLHOIt
NPOrpaMMmblI

Pe3ynbrarhl ocBOCHMS B pesynbpTaTe ocBoeHus 0011e00pa3oBaTenbHON yueOHOM

o01eo0pa3oBaTebHON JMCIUTUIMHBI 00yUYarOMIMNACS T0JKEH

y4eOHOM TUCTIUTIIHHEIL 3HATh YMETh
JIMYHOCTHBIE: CMBICJI IOHSATHH: IPUBOANUTH MPUMEPHI
(bOopMHPOBAHNE:yCTOMYMBOTO | €CTECTBEHHOHAYYHBIH METO. AKCTIEPUMEHTOB H/HJIH
MHTepeca K UCTOPUU U MO3HAHUS, 3JIEKTPOMAarHUTHOE HaOI0ICHUH,
JTOCTIDKEHHSIM B 001aCTH TI0JI€ U DJIEKTPOMArHUTHEIE 000CHOBBIBAIOIHX: aTOMHO-
€CTECTBEHHBIX HayK, UyBCTBA | BOJIHBI, KBaHT, IEPUOANYECKUNA | MOJIEKYJISIPHOE CTPOCHUE
TOPJIOCTH 32 POCCUHCKUE 3aKOH, XUMHYECKast CBSI3b, BEIIECTBA, CYIECTBOBAHHE
€CTECTBEHHbIC HAayKH; XMMUYECKas peakuus, 3JIEKTPOMArHUTHOTO TOJIS U
TOTOBHOCTH K TIPOJIOJDKEHUIO | MAaKpOMOJIEKYJia, OelloK, B3aMMOCBSI3b JIEKTPUIECKOTO
00pa3oBaHMsl, MOBBIIIECHHUIO KaTaJn3arop, (pepMeHT, ¥ MarHUTHOTO IOJIeH,
kBannukanuu B u3zbpanHoil | nuddepenunanus kiaetok, [JHK, | BomHOBBIE U KOpITyCKyIsipHbIE
npogeccuoHaTbHON BUpYC, OHoOrnyecKas CBOIICTBA CBeTa,
JeSITENIbHOCTH C 3BOJIIOLIMSL, OOpa3zHooOpasue, HEOoOpaTUMOCTh TETIJIOBBIX
UCMOJIb30BAaHUEM 3HAHUH B KJIETKa, OPraHu3M, MONYJISIHs, | IPOLECCOB, 3aBUCUMOCTb
00J1aCTH €CTECTBEHHBIX HAYK; sKocucTeMa, Onocdepa; - BKIaa | CBOMCTB BEIIECTBA OT
00BEKTUBHOTO OCO3HAHUS BEJIMKHMX YUYEHBIX B CTPYKTYPbI MOJIEKY!,
3HaYMMOCTH KOMIICTEHIIHIA B (dbopMHpOBaHUE COBPEMEHHON 3aBHCUMOCTBH CKOPOCTH
00JIaCTH €CTECTBEHHBIX HAyK €CTECTBEHHOHAYYHOM KAPTHHBI | XUMHUYECKOW PEaKIIUU OT
JUTSL 9eJI0BeKa M 00IIEeCTBa, MUpa. TEMIIepaTyphl U
YMEHHUS HCII0JIb30BaTh KaTaJIn3aToOpPOB, KJIETOYHOE
TEXHOJIOTUIECKHE JIOCTHKCHHS CTPOCHHE JKUBBIX OPTaHU3MOB,
B 001aCTH (PU3HMKH, XUMHUH, poib JIHK kak HOcuTenst




Pe3ynbTaThl OCBOCHUSA
o011e00pa3oBaTeIbHOM
y4eOHOM TUCIUIINHBI

B pesynbTaTe ocBoeHms 0011e00pa3oBaTeIbHON yueOHOM
JMCIUTUTMHBI 00YyUYaIOMIMNACS TOJDKEH

3HaTb

YMETb

OMOJIOTMH JIJIs OBBIICHHUS
COOCTBEHHOI'O
HMHTEJUICKTYJIbHOTO Pa3BUTHUS
B BBIOpaHHOMU
npodeCcCuOHAITBHON
NEeSTEIbHOCTH; YMEHUS
MPOAHAIU3UPOBATH
TEXHOI'CHHEBIE ITOCICACTBHS
JUTSI OKPYKaIoIEen Cpeibl,
OBITOBOH M TIPOM3BOICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA,
TOTOBHOCTH CaMOCTOSTEIBLHO
JIOOBIBaTh HOBEIC JUIs ce0s
€CTECTBEHHOHAYYHbIE 3HAHUS C
HCIIOJIB30BAHUEM ISl 3TOTO
JOCTYIHBIX HCTOUHUKOB
uHpOpMALINN; YMEHHS
YIPaBIATH CBOEH
IM03HABaTEILHOM
NEeATEIbHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS
COOCTBEHHOTO
HMHTEJUICKTYaJIbHOTO Pa3BHUTHSI,
YMEHHUSI BBICTPAUBATh
KOHCTPYKTHUBHEIE
B3aMMOOTHOIIICHHS B KOMaHC
0 PEIICHUIO0 OOIINX 3a/1a4 B
00J1aCTH €CTECTBO3HAHHS;
MeTanpeMeTHBIC:

OBJIaJICHUE YMEHUSIMU U
HaBBIKaMU Pa3JIMYHBIX BUJIOB
IMO3HABATENIbHOM JIeATEILHOCTH
JUTSL U3YYICHHSI PA3HBIX CTOPOH
OKPY’KaIoIIIero eCTECTBEHHOTO
MUpa; MPUMEHEHUE OCHOBHBIX
METOJIOB ITO3HAHMS
(Habmro1eHN s, HAYIHOTO
IKCIIEPUMEHTA) JJIsl U3YUCHUs
Pa3IMYHBIX CTOPOH
€CTECTBEHHO-HAy4YHOHI
KapTUHBI MUPA, C KOTOPBIMU
BO3HHKAET HEOOXOIMMOCTh
CTaJKHBATHCS B
npogeccuoHanbHOU cdepe;
YMEHHE OTNPEACIIATh IEIH U
3a7a4M JIeSITCILHOCTH,
BBIOMpATH CPEACTBA JUTSl KX
JOCTHKECHHSI Ha TTPAKTHKE;
YMEHHE HCIOJIb30BaTh

HaCJIeJICTBEHHOW HH(pOPMAIIHH,
SBOJIIOLIUIO JKUBOU IIPUPOJIBL,
MPEBPAILICHUS] SHEPTUU U
BEPOSITHOCTHBIN XapaKTep
MPOIECCOB B )KMBOU U
HEXUBOU IIPUPOE,
B3aMMOCBS3b KOMIIOHECHTOB
AKOCHCTEMBI, BIUSHUE
JIesITeJIbHOCTH YeJIOBEKa Ha
SKOCHCTEMBI; OOBSICHATh
MPUKJIATHOE 3HAYCHUE
Ba)KHEUIINX JOCTUKEHUU B
00J1aCTH €CTECTBEHHBIX HAYK
JUIS: pa3BUTHS SHEPIETUKH,
TPAHCIIOPTA U CPEJICTB CBSI3H,
MOJIyYEHUS] CHHTETUYECKUX
MaTepHaJIOB C 3aIaHHBIMU
CBOMCTBaMH, CO3IaHUS
OMOTEXHOJIOTUH, JICUCHUS
MH(]EKIIMOHHBIX 32001CBaHUH,
OXPaHbl OKPYKAIOUIEH CPEBI;
BBIJIBUTaTh TUIIOTE3HI U
npeaiaraTh MyTH UX
MPOBEPKHU; JIeJIaTh BHIBOJIbI Ha
OCHOBE PKCIIEPUMEHTATIBHBIX
JTAHHBIX, IPEACTABICHHBIX B
BHJIE TpaduKa, TaOIHUIIBI UITH
JTuarpamMmbl; paboTath ¢
€CTECTBEHHOHAYYHOH
uH(popManmen, cogepxariencs
B coobmennsax CMU,
pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTAThSX: BIAJETh
METOAaMH MOMCKA, BBIICIATE
CMBICJIOBYIO OCHOBY U
OIIEHUBAThH JIOCTOBEPHOCTH
nH(pOpMaLUU; UCTIOTIB30BaTh
MpUOOpETEHHBIC 3HAHUS U
YMEHUS B PAKTUYECKOMN
JIeSITEIIbHOCTH U TTIOBCETHEBHOM
YKU3HU JUIS: OIEHKHU BITASTHUS
Ha OpraHu3M 4YeJIOBEKa
AJIEKTPOMArHUTHBIX BOJIH U
PaANOAKTUBHBIX U3TyYEHUH;
sHEeprocOepeKeHNs;
0€301acHOT0 UCIOJIb30BaHUS
MaTepHaIOB U XUMHUUYECKHUX
BEIIIECTB B OBITY;
poUIaKTUKH




Pe3ynbTaThl OCBOCHUSA
o011e00pa3oBaTeIbHOM
y4eOHOM TUCIUIINHBI

B pesynbTaTe ocBoeHms 0011e00pa3oBaTeIbHON yueOHOM
JMCIUTUTMHBI 00YyUYaIOMIMNACS TOJDKEH

3HaTb

YMETb

pa3IUYHbIC HICTOYHUKH TS
MOJTy4YEHUSs
€CTECTBEHHOHAYYHOH
nH(OpMALIUY U OLIECHUBATH €€
JIOCTOBEPHOCTH JJIS
JIOCTHIKEHHS TTOCTABJICHHBIX
IeaeH 1 3amauy;

MpeAMETHBIE:
c(hOpMHUPOBAHHOCTH
MPEJICTaBICHUIN O IIETOCTHOMN
COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHE
MHpa, IPUPOAE KaK €IUHON
LIEJIOCTHOM CHCTEME,
B3aMMOCBSI3H YCIOBEKA,
MIPUPOJIBI B O0IIEeCTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTabax Bceenennoi;
BJIQJICHUE 3HAHUSMH O
Han00JIee BAKHBIX OTKPBITHSIX
U JOCTHIKEHUSIX B 00J1aCTH
€CTEeCTBO3HAHMS, TTOBIIHSIBIINX
Ha HBOJIIOLIMIO NPEJCTaBICHUI
0 MPHUPOJIC, HA PA3BUTHE
TEXHUKU U TEXHOJIOTHIA;
c(hOpPMUPOBAHHOCTH YMEHUS
MIPUMCHSIT
€CTECTBEHHOHAYYHbIE 3HAHUS
JUIs OOBSCHEHUS OKPY)KAIOIINX
SIBJICHUH, COXpaHEHUS
3JI0POBBSI, O0ECTIEUEHUS
0€301acHOCTH
KU3HEICATCIIBHOCTH,
OepeKHOT0 OTHOIICHHSI K
MPUPO/IE, PALIMOHATIEHOTO
MIPUPOJIONIONIB30BaHUS, a TAKKE
BBITIOJTHEHUS POJIM TPAMOTHOTO
noTpeOuTeNs;
c(hOpMUPOBAHHOCTH
MPEACTABICHUI O HAYYHOM
METO/I€ TIO3HAHUS TIPUPOJIBI U
CpelIcTBax U3y4eHUs
Meramupa, MaKpoMHupa u
MUKPOMHUPA; BIIAJICHUE
MpueMaMHu €CTECTBEHHO-
HAy4YHBIX HaOIIOICHUH,
OITBITOB, UCCIEIOBAHUIN 1
OLICHKU JJOCTOBEPHOCTH
TTOJTYYEHHBIX PE3YJIHTATOB;

WH(]EKITMOHHBIX 3a00J1€BaHUH,
HHUKOTHHOBOM, aJIKOrOJIbHOM 1
HApKOTUYECKOU
3aBHCHUMOCTEH; 0CO3HAHHBIX
JIMYHBIX JACHUCTBUI MO OXpaHe
OKPYXKarOILEH Cpeibl;
MOHUMAaHHUS B3aUMOCBS3U
y4eOHOro npeaMeTa ¢
0COOEHHOCTSAMU MTpodeccuii u
npo¢eCCHOHATBHON
JIeATeTbHOCTH, B OCHOBE
KOTOPBIX JIeXKAT 3HAHHUSI 110
JTAHHOMY Y4EOHOMY TIPEIMETY.




PesynbTaThl ocBOCHUS B pe3ynbraTe ocBoeHus 00111e00pa3oBaTebHON yueOHOi
001eo0pa3oBaTebHOM JMCIUTUTMHBI 00YyUYaIOMIMNACS TOJDKEH

y4eOHOM TUCIUIINHBI 3HATh YMETb

BJIQJICHUE TIOHSATHIHBIM
anmapaToM eCTECTBEHHBIX
HayK, TIO3BOJISIOIIAM
MO03HABaTh MUP, Y4aCTBOBATh
B JIUCKYCCHSX 10
€CTECTBEHHOHAYYHBIM
BOIIPOCAaM, HCITOJIb30BaTh
pa3IUYHbIC HCTOYHUKH
UHGOPMAIIMH JIJIS TIOATOTOBKU
coOCTBEHHBIX PabOT,
KPUTUYECKH OTHOCHUTHCS K
coobmennsm CMU,
COJICPIKaIINM HAYIHYIO
nHpopMaIuo;
c(hOPMUPOBAHHOCTh YMEHUI
MMOHUMATh 3HAYUMOCTb
€CTECTBCHHOHAYYHOTO 3HAHUS
IV KaXKJOTO YeJIOBEKa
HE3aBHCHMO OT €ro
npoeCCHOHATLHON
JeSITeTbHOCTH, (PaKTHl U
OLICHKH, CPAaBHHBATh
OIICHOYHBIC BBIBOIBI, BUICTH
WX CBSI3b C KPUTEPUSIMU
OIICHOK U CBSI3b KPUTEPHEB C
ONPEACIEHHON CUCTEMOM
LIEHHOCTEMN.




2 O0bem, CTPYKTypa H cojaep:kaHue 0011e00pa3oBaTeIbHON Y4eOHOW AWCHUNIHHBI
«EcTecTBO3HAHME»

O0beM 001€00pa30BaTEIbHON Y4eOHOH AUCHUIUVIMHBI cocTaBisieT 206 akageMHUYeCKUuX
4acoB

Ounas ¢popma o0y4eHus1

O0beM 00s13aTEJILHBIX AYIMTOPHBIX 3aHATHH — 138 yacoB, B TOM uucie 1Mo BUAaM y4eOHOU
JESTEIIbHOCTH

JIEKIIUM — 78 4acos;

IIpaKTU4ecKue 3aHsaTus — 60 yacos

B 006bem yueOHOM 1eaTeTbHOCTH 00YyJaroIMXCsl 0 00111e00pa3oBaTeIbHOM YUeOHOM
JTUCITUTIIMHE BKITIOYACTCS: CAMOCTOSTENIbHAS paboTa — 68 4acoB, MHAUBH/IyalTbHBIC U TPYIIIIOBHIC
KOHCYJIbTaIlH

IIpomexyTouHas arrecTanus — AuPepeHIIMPOBAHHBIN 3a4eT

3aounas popma o0yueHus

O0bem 00s13aTeIbHBIX ayAUTOPHBIX 3aHATHH — 16 YacoB, B TOM YHCIIE 10 BUAAM y4eOHOM
JIEATEIIbHOCTH:

JIEKITUM —8 YacoB;

MIPaKTUYECKUE 3aHATHSI — 8 YacoB

B o00bem yueOHOIl nesATeNbHOCTH OOydaromuxcs Mo 001eodpa3oBaTeIbHON  y4eOHOM
JUCITUTUIMHBI BKJTFOYACTCS: caMOCTOsITelIbHAs pabota — 190 yacoB, MHIUBUAYATbHBIC U TPYIIIOBBIC
KOHCYJIbTAIIHH.

IIpomexyTouHas arrecTanus — JuQPEPEeHIINPOBAHHBIN 3a4eT



CTpykTypa M coaeprkanue 00meo0pa3zoBaTeibHON Y4eOHOH qucuunnHbl «EcTtecTBO3HAHME)

Ounas ¢opma o0yueHus

OObeM (B akazeM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3oBaTebHON YIeOHOW TUCITUTUIMHBI 110 YpoBeHb
JUCLUTIIIUHBI BUJIaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOM | JyalbHOMY
hopme 00y4YeHHIO
Ocennuii cemecTp

Paznen 1
OCHOBHBIE 3aKOHBI
XUMHH 25 1
Tema 1 Jlexuuu: 2 1,2
OcHoBHbIE 1 IlpencraBnenus o crpoeHuu BeuwiectBa. AtoMm. Moekyna.
XUMHUYECKHE NOHATHA | Xumuuyeckue hopMyibl. 3aKkoH ABOTapo. 2
¥ 32KOHBI XHMUH [TpakTHYECKHE 3aHATHS: 2

1 Mons. MonspHas wMacca. PacueTsl 10 XMMHYECKUM

dbopMynaMu ypaBHeHUsIM. Penienue 3aau. 2

CamocrosiTenpHas paboTa oOyJaroUIUXCs: pelIeHHuEe THUIOBBIX

3a7ad. 2 X X
Tema 2 Jlexumu: 1 1,2
Ilepuoauueckui 1 TIlepuogmueckuii 3akon JI.MI. MenzaeneeBa, mepuoanyeckas
3aKOH U cucrema. Ctpoenue aroma. OmnucaHue HJIEMEHTa HCXOIs U3
nepuoanyecKas MOJIOKEHUS B IEPUOANYECKON CUCTEME. 1
cucreMa [TpakTuueckue 3aHATHS: 1
XUMHUYICCKHUX 1 Pacnipenenenusi 3M€KTPOHOB MO HEPreTUYECKUM YPOBHSAM M
SJICMCHTOB MOAYPOBHSIM. CocraBneHrne  SJIEKTPOHHBIX dbopmyn wu
A.N. Menneneesa rpagUUEecKUX CXEM. 1
Tema 3 Jlexuuu: 1 1,2
CrpoeHnue 1 Xwumuueckast cBs3b. MoHHas, KoBaJieHTHas, BOJOpOAHAS
BelecTBa cBs3b. Kpucrannmyeckue pemerku. 1

[TpakTrueckue 3aHATHS 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOM | JyaqbHOMY
hopme 00y4YeHHIO

1 CocraBnenue cxem (GopMyt C pa3TMYHBIMU BHJIAMH CBSI3H. 5
Tema 4 Jlexuun: 1 1,2
Bopa. PactBopsl 1 Bona B npupoje, ObITy, TeXHUKE U Ipou3BojcTBe. CBOMCTBA

BOJIbl. ArperaTHble COCTOSIHUS BOJBI. 1

[TpakTHueckue 3aHATUS: 2

1 Tumbr xumudeckux peaknuii. CKOpPOCTh peakiuuu U (HakTops 5

OT KOTOPBIX OHA 3aBHCHT.

CamocTrosaTrenbHas pabdoTra OOydarolUXCsl PEHIEHHE TUIIOBBIX

3aj1a4. 2 X X
Tema 5 Jlexuuu: 2 1,2
Heoprannueckue 1 Knaccudukamusi HeEOpraHMYECKHX coeauHeHuid.  OKCHIbI
COEIMHEHUS KHCI0ThI ocHOBaHMsl conu CpolicTBa ['maponns cosen. 2

[TpakTHyeckue 3aHITHS: 1

1 Omnpenenenne pH pactBopa coreil. 1

CamocrosTenbHas paboTra 0OyyaromIMXCs: peIIeHUe TUIOBBIX

3a/1a4. 1 X X
Tema 6 Jleximm: 1 1 1,2
Mertaiuibl u 1 Meramnel. CoiicTBa. [aBHBIE TOATPYNIBI METAJUIOB.
HEMETaJIbI Baxneitmune rpynns! HemetauioB. CBolicTa. [IpuMeHenue. 1 1

[TpakTHyeckue 3aHITUS: 2

1 BzaumojeiicTBHE METAIIOB C pAaCTBOPAMHU KUCIIOT U COJIEH. 2

CamocTrosaTenbHas pabota 00yyJaroImuxcs: HaIlMCaHUe

pedepaTos. 2 X X
Pazgen 2
Opraanyeckast XUMHS 35 5
Tema 7 Jlexiuu: 1,2
Oprannydeckue 1




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCLUTUIMHBI BUJAM y4eOHOMU JesTeNbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTUBHON | JyaJbHOMY
hopme 00y4YeHHIO

COCIMHECHUS. 1 Teopus xumuueckoro crpoenuss A.M. byrieposa. M3omepusi.
Teopus xumuueckoro | Ctpoenue. CoiicTBa. Kinaccudukaims opraHn4ecKUX BEIIECTB. 1
CTpPOCHUS [IpakTuueckue 3aHATHS: 2
OpraHM4eCcKux 1 Crpykrypubie dopmynsl. Ilonstue usomepun. CocraBieHue
BCILECTB CTPYKTYPHBIX (hOPMYII H30MEPOB. 2

CamocrositennpbHass ~ paboTa  OOyYalOUIMXCS:  BBINOJIHEHHUE

TECTOBBIX 3a/1aHUI. 1 X X
Tema 8 Jlexnuu: 1 1 1,2
VYTIeBo10pO/IbI 1 Ilpupoanble HCTOYHHUKH YTIeBoaopoaoB. HedTs. [Ipupomubrit

ra3. Kamennsiii yrons. Jlo6sr4a. [Ipumenenue. 1 1

IIpakTHueckue 3aHATHS: 1

1 CgoiicTBa yrieBoaopo10B. O61acTi MPUMEHECHHS. 1

CamocrosTenbHas ~ paboTta  OOyYaroLIMXCH: HalMcaHue

pedepaToB, MOATOTOBKA MPE3EHTAIUH. 2 X X
Tema 9 Jlexnuu: 2 1,2
Kucnoponoconepkamy | 1 CnupThl: METHIIOBBIA STHJIOBBIM CIUPTHI TIMLEPUH. DQUPEL
A€ OPraHuvIECKUe JKupbl Kak croxHbie d(UpBHL. 2
COCIMHEHUSA [TpakTHyeckue 3aHITHS: 2

1 Ousnueckue u XMMHYECKHE CBOWCTBA CIUPTOB.

KauectBennsle peakunu. Ilonydenue cnvproB. MHOroaToMHsle

CIIUPTHI. 2

CamocrosaTenbHass ~ pabota  0OydYaroIIMXcCS: HalucaHue

pedepaToB, MOATOTOBKA MPE3EHTALINH. 2 X X
Tema 10 Jlexmyn: 2 1,2
YrneBoasl 1 TI'moko3za. Kpaxman. Iemmono3a. CTpoeHHE MOJIEKYIIBI.

[TprMeHeHue yrieBoJioB. 2

IIpakTHueckue 3aHATHS: 1




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
1 VruneBonwl. Ctpoenue monekynbl. ColictBa. [Ipumenenue. 1
Tema 11 Jlexiuu: 2 1,2
A3oTcoaepxaiiue 1 Amunokucnotsl. ColictBa. [Ipumenenue. benku. CBoiicTBa,
OpraHUYecKue ¢yukimu. Jlenaryparus. 2
COC/IMHCHUS ITpaKTHYECKHE 3aHATHS: 1 1
1 CpoiicTBa a3oTcoaepKalluXx OPraHnYeCKUX COeTMHEHUN
I{BeTHBIC peakiiuu OenkoB. I uaponus Oemnka. 1 1
CamocrosiTenbHass paboTa OOy4aromIMXCs: PEUICHUE THUIIOBBIX
3aJa4. 1 X X
Tema 12 Jlexiuu: 1 1,2
[Tnactmaccel u 1 TIlnactmaccel. [lomudtunen. Ilomunponunen. CaoiicTBa.
BOJIOKHA [IpumeHeHue. 1
ITpakTHyeckue 3aHATHS: 1 1
1 HarypanpHble CHHTETHYECKHE W WCKYCCTBCHHBIC BOJIOKHA.
Csoiictsa. [IpumeHenue. 1 1
CamocrosiTenbHass  paboTa  0OyYaroUUXCS: MOATOTOBKA
IIPE3EHTALUH. 4 X X
Tema 13 Jlexmuu: 1 1,2
XUMUS U )KU3Hb 1 Xumudeckue sl€MEHThl B OpraHu3Me uesnoBeka. [luieBbie
no0aBky. 3Hau€HUE 3J0POBOTO MHUTAHUSA I MOJIPOCTKOBOTO
BO3pacTa. 1
[TpakTHdeckue 3aHsTHS: 1
1 Mertabonu3M-OCHOBA JKW3HEHHBIX MPOLECCOB B  KUBOM
OpraHu3Me. 1
CamocrositenbHass ~ pabora  OOyYarOMIMXCs:  BBIMOJHEHHUE
TECTOBBIX 3aIaHUH. 1 X X
Tema 14 Jlexuu: 2 1 1,2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
XuMmus B ObITY 1 Bopna. KonmuectBo BOabl. Morouiye 4YHCTSIIUME CPEACTBA.
ITpaBuna 6e30macHO pabOTHI CO CPEACTBAMHU OBITOBON XMMUH. 2 1
ITpakTUueckue 3aHATHS: 1 1
1 IIpaBuia Ge3omacHOi pabOTHI CO CpeICTBAMH OBITOBOW XUMUH. 1 1
CamoctosaTenbHass ~ pabota  OOyYaroIIUXCS: HaIMCaHue
pedeparos. 2 X X
Paznen 3
Mexanuka 14
Tema 15 Jlexuuu: 4 1,2
Kunemartuka n 1 Mexanuyeckoe JIBH)KEHHE, €r0 OTHOCHUTEJIBHOCTL H
TUHAMUKA XapaKTepUCTUKU. BUbl IBMKEHUS U MX ONKCAHUE. 2
2 B3aumoneilictBue Ten. 3akoHbl HuHAMUKHA. CHIIBI B IPUPOJIE.
3aKOH BCEMUPHOTO TSATOTEHUS. 2
[TpakTHyeckue 3aHITHS: 2
1 KunemaTtuka u TuHaMUKa. 2
CamocrosiTenpHass paboTa 00yJaroUUXCsi: PEIICHHE THUIOBBIX
3a7ad. 2 X X
Tema 16 Jlexmun: 2 1,2
3akoHbl coxpaHeHua B | 1 Mmnynbe Tenma. 3aKOH COXpaHEHHs HMITyJabca. Pabota u
MEXaHHUKE MOIIHOCTh. ODHEprusi, €€ BHUABL. 3aKOH COXpaHEHHUS TOTHOM
MEXaHUYECKOI dHEPTUu. 2
[TpakTHdeckue 3aHITHS: 2
1 3aKOHBI COXpaHEHHUS B MEXaHHUKE. 2
CamocTtosaTenpHas paboTa OOy4aroUIMXCs: pELIeHHEe THIOBBIX
3a;ad. 2 X X
Paznen 4
OCHOBBI 11




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
MOJIEKYJIAPHON
bu3uKY 1
TEPMOIMHAMUKHU
Tema 17 Jlexiuu: 2 1,2
MonekynsipHas 1 AtomucTryeckasi TEOpHUS CTPOCHHUs BellecTBa. MaeanbHblii ras.
du3uka TemnepaTypa Kak Mepa CpelHed KHHETUYECKON YHEPIrUU YacTHLL.
YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a 2
[TpakTHueckue 3aHATUS: 2
1 Mogenp xuznkoctd. IloBepXxHOCTHOE  HaATSKEHHE U
cmaunBanue. Kpucraminueckue u amopdHbie BeIECTBA. 2
CamocrosiTenbHass paboTa OOyYarOUIUXCs: PEHIEHUE THUIOBBIX
3a7ad. 2 X X
Tewma 18 Jlexnuu: 2 1,2
TepMmoanHaMuka 1 Buytpennss sHeprusa. Paborta u TemnooTAaua Kak CHOCOOBI
U3MCHUS BHYTPCHHEHW DJHEPrHH. 3aKOHBI TEPMOJIMHAMUKH.
TenioBble MAIIMHBI M UX TPUMEHEHUE 2
[TpakTHyeckue 3aHITHS: 2
1 DnemMeHThl TepMOIUHAMUKH. 2
CamocTtosTenbHas paboTa o0yyaronuxcs: Hanucanue pedepara. | 1 X x
Pa3zgen 5
OcHoBBI
SJIEKTPOANHAMUKHU 9 2
Tema 19 [TpakTHueckue 3aHATHS: 2 1,2
OnekTpocTaTrka. 1 Dnextpuueckuii 3apsii. 3aKOH COXpPaHEHUS DIEKTPUYECKOTO
ITocTosiHHBII TOK 3apana.  3akoH  KymoHa.  DileKTpocTaTMdeckoe  IIOJIe.
[ocrostHHBII dnekTprdecknid ToK. 3akoH OMa /171 ydacTKa [enu. 2
CamocrosiTenbHas paboTa 00yJaronuxcsi: pEIIeHHe TUITOBBIX 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCLUTUIMHBI BUJAM y4eOHOMU JesTeNbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTHUBHON | JyaJlbHOMY
hopme 00y4YeHHIO
3a/1a4.
Tema 20 Jlexmuu: 2 2 1,2
MarunutHoe nosie u 1 MaruutHoe 1mojie U €ro OCHOBHBIE XapaKTEPUCTUKU. 3aKOH
AJIEKTPOMArHUTHAs Awmriepa. fIBieHHE 3JE€KTPOMAarHUTHON MHAYKLUU. 2 2
WHAYKOUS [IpakTyeckue 3aHATHS: 2
1 MarnuTtHO€ noJe 1 3JIEKTPOMAarHUTHAsI MHTYKITUS. 2
CamocrosTenbHas paboTa OOydYaIOUIMXCS: PELICHHE TUIIOBBIX
3a/1a4. 1 X X
Paznen 6
Konebanus 1 BOJTHBI 10 4
Tema 21 ITpakTHueckue 3aHATHS: 2 2 1,2
Mexanunveckne 1 Mexanuueckne KoJieOaHUS H  HMX  XapPaKTEPUCTHUKH.
KOJIeOaHUS U BOJHBI MexaHu4ecKkre BOJIHBI U UX BUJBI. 2 2
CamocrosTenbHas pabota 0OyJarounxcsi: HanucaHue pedepara. | 2 X X
Tema 22 Jlexiuu: 2 1,2
OJeKTpOMarHUTHbIE 1 CBobonHbIe 3JIEKTPOMAarHUTHbHIE KoJIeOaHusl.
KoJie0aHusl U BOJIHBI ONEeKTpOMarHUTHOE  MoJie.  ODJEKTPOMAarHWTHbIE  BOJIHBI.
CBeTOBBIE BOJIHBI. 2
[TpakTHyeckue 3aHITHS: 2 2
1 3akoHBI OTpaXKeHHS U NpeIOMIICHHsI cBeTa. JIMH3HI. 2 2
CamocrosaTenbHass ~ pabora  0OydalOIIMXCS:  MOATOTOBKA
IIpE3EHTALHH. 2 X X
Pazmen 7
DJeMeHThl KBaHTOBOM
buzuku 12
Tema 23 Jlexiuu: 2 1,2
KBanroBsle cBoiicTBa | 1 KBantoBas runoresa [Inanka. ®orodnekrpudeckuii 3G dekr. 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTHUBHON | JyaJlbHOMY
hopme 00y4YeHHIO

cBeTa [IpakTHyeckue 3aHATHSL: 2

1 KBaHTOBas npupoJia CBeTa. 2

CamocTtosaTenbHas paboTa OOy4arouIMxcs: peleHHe THIOBBIX

3a/1a4. 2 X X
Tema 24 Jlexuuu: 2 1,2
®dusnka aToma u 1 Mogemu crpoenusi atoma. OmbiT Pesepdpopma. Cocras sipa
aTOMHOTO si/ipa aToMma. 2

[TpakTrueckue 3aHATUS: 2

1 ®uszuka aTomMa U aTOMHOTO siipa. PannoakTuBHbIE H3TyUeHUsS U

UX BO3ICHCTBUE HA )KUBbIE OPraHU3MBI. 2

CamocTtosTenbHas pabota o0yyaronxcs: Hanucanue pedepara. | 2 X X
Paznen 8
Bcenennas u ee
SBOJIIOLIHS 4
Tema 25 Jleximm: 2 1,2
Crpoenne m passutue |1 Mogens  pacmmpsitomieiicss Bceenennoil.  CoBpemeHHas
Bcenennoii. (u3nyeckas KapTUHa MUPA. 2
[Mponcxoxenne CamocrostenbHas ~ pabora  oOydaroLIMXCsA:  HOATOTOBKA
CoNHEYHOM CUCTEMBI | MPE3EHTALMH. 2 x X
Hroro 3a cemectp 120 12

Becennuii cemectp

Pazmen 9
buonorus-
COBOKYITHOCTH HayK O
YKUBOU NTpUpoOAE 12
Tema 26 Jlexmyn: 4 1,2
Knerka 1 Knerka. [Ipokapuotsl 3ykapuoTsl. SIapo. CTpykTypa u 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCLUTUIMHBI BUJAM y4eOHOMU JesTeNbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTHUBHON | JyaJlbHOMY
hopme 00y4YeHHIO
(GyHKINU XpOMOCOM. AYTOCOMBI H MOJIOBBIE XPOMOCOMBI.
2 Xumuueckasi opranusanus kieTku. Heopranndeckue BemecTna.
Bona. Munepanbhpie conu. bydhepHoCTb. 2
[TpakTrueckue paboThI:. 1
1 Crpoenue sykapuoTuyeckoi kieTKd. OCHOBHBIE OpPIaHOMIbI
JKUBOTHOM KJIETKUA. CXEMBI. 1
CamocrostenbHas ~ pabota  0Oy4aroIUXCS: HanucaHue
pedeparos. 2 X x
Tema 27 Jlexiuu: 2 2 1,2
Opranuueckue 1 Opranuueckue BeliecTBa KJIETKU. Bupycel u Gaktepuodarm.
BEILECTBA KIETKHU BUY-undexum. 2 2
[TpakTHyeckue paboOTHI: 1
1 Onwucanue KIETOK pacCTeHUN U )KUBOTHBIX UCTIONB3YS PUCYHKH,
CXEMBI, Ta0IHIbl yUeOHUKA. 1
CamocTosaTenbHas paboTta oOyyaromuxcsi: HanucaHue
KOHCIIEKTa, IMOJTOTOBKA MPE3eHTAINH 2 X X
Paznen 10 Opranusm 9 1
Tema 28 Jlexiuu: 2 1,2
PasMHOXeHUE — 1 Opranusm. @Dopmbl pa3smHOXKeHHUs. becrnonoe, mnosioBoe
Ba)KHEMIIee CBOUCTBO | pa3MHOXKeHne. CTpoeHHe IOJIOBBIX KJIETOK. 2
KHUBBIX OPraHU3MOB [TpakTyeckue paboOTHI: 2
1 Meiio3. O6pazoBaHK€e NOJIOBBIX KIETOK, OIUIOIOTBOPEHHE. 2
Tema 29 Jlexiuu: 2 1,2
NunuBuayanbHOE 1 Ownrtorenes OMOpuwoHanpHBI  mepuoa.  OpraHoreHes.
passutHe opranusma | [ToctamOpHOHaAIbHOE Pa3BUTHE. 2
[TpakTnueckue paboThI: 1 1
1 ITocTamMOpuroHaIbHOE pa3BUTHE, (POPMBI HOCTIMOPHUOHATIBHOTO 1 1




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JHCIHAIIIHHBI BHJIaM YY€OHOH JeATEIHHOCTH BCETO B . 1o OCBOCHHS™
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
pa3BUTHSL.
CamocrosrenbHass pabotra 00y4YaromIUXCS: BBITIOJIHEHUE
TECTOBBIX 3aJaHUI 2 X X
Pasnen 11
OCHOBBI T€HETUKH U
CeJICKIINU 22 1
Tema 30 Jlexmuu: 4 1,2
I'enetuka - Hayka o 1 I'enerrka. OCHOBHBIC TOHATHS T'€HETUKH. MOHOTHOPHIHOE H
3aKOHOMEPHOCTAX JTUTHOPUTHOE CKpEIIMBaHue. 3aKOHBI MeHens. 2
HacCJICACTBCHHOCTH U 2 Temotun Kak ILEJOCTHAg CHUCTEMA. B3aumonencTBue
H3MCHYHMBOCTH aJIJICJIbHBIX TCHOB. 2
OpraHu3MOB. 3aKOHBI | [[pakTHYCCKHE PaGOTHL: 2
Mennerns. 1 Pertenune reHeTUYECKHUX 3a1ad. 2
CamocrosiTenpHass paboTa OOYYAIONIUXCS: PEIICHHE THUIOBBIX
3a;ad. 2 X X
Tema 31 Jlexiuu: 4 1,2
XpomocoMHas Teopus | 1 XpoMmocoMHass Teopus HacleACTBEHHOCTH. CIerieHHoe
HacJIeqCTBEHHOCTH HacjegoBaHue reHoB. 3akoH T. Moprana. ['enernka noua. 2
2 HacnencrBeHnble 00JIE3HU YETOBEKA. 2
[TpakTnueckue paboThI: 2 1
1 Pemrenue 3ama4 mo teme: I'eHeTrka moa. 2 1
CamocTtosaTenpHas paboTa OOy4aroUIMXCs: pELIeHHEe THIOBBIX
3aaay. 2 X X
Tema 32 Jlexiuu: 2 1,2
MoudukarroHHast 1 MoaudukannoHHas U3MEHYMBOCTh. BiusiHMEe MyTareHoB Ha
U3MEHUYHUBOCTh OpTraHM3M YeJIOBEeKa 2
[TpakTnueckue paboThI: 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Pazpnen, Tema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JTUACITUILIAHBI BHJIaM YY€OHOH JeATEIHHOCTH BCETO B N 1o OCBOCHHS™
WHTEPAKTUBHOM | JyaqbHOMY
hopme 00y4YeHHIO
1 Ananu3 M OLIEHKA 3TUYECKHUX ACIIEKTOB Pa3BUTHSI HEKOTOPBIX
HCCIIENOBAHUI B OMOTEXHOJIOTMH. 2
CaMocTosTeIbHas pabora oOydJaronuxcs: HamnycaHue
pedeparos. 2 X X
Pasnen 12 Bun 8 2
Tema 33 Jlexiuu: 2 1,2
OCHOBBI CENEKIINHU 1 IIpeamer ceneknuu. Yuenwe H,(JM. BaBumoBa o 1meHTpax
MIPOUCXOKICHHS KYJIbTYPHBIX PACTCHHIA. 2
[TpakTrueckue pabOThHI: 1 1
2 I'eHeTnyecKue 3aKOHOMEPHOCTH CEIICKIIHH. 1 1
Tema 34 Jlexmuu: 2 1,2
Bua u ero kputepun 1 Tonynsitust CTPYKTypHasl €AMHMIIA BHUAA. JIBUKYIIHE CHIIBI
HBOJIIOIIMN. broornyeckuii mporpecc U perpecc. 2
[TpakTHyeckue paboTHI: 1 1
1 Onucanuie ogHOrO BUja o MOpGOJIOrHYECKOMY KPUTEPHIO. 1 1
CamocTosaTenpHas  paboTa  OOyYarOIIMXCS:  BBIMOJHEHHE
TECTOBBIX 3aJaHUi. 2 X X
Pazpgen 13 Pa3Butue
OpPTraHUYECKOTO
Mupa. 15 1
Tema 35 Jlexiuu: 2 1,2
Hcropus passurus 1 Twunore3sl mNpoUCXOXKIEHUS KU3HU. Vcropus pa3BUTHS
OpPraHMYECKOI0 MHUpa | SBOJIOUMOHHBIX uaei- Jlunnes, XK.Jlamapka 2
[TpakTnueckue paboThI: 2
1 Ucropus pa3BUTHsI OPTaHUYECKOTO MUpPA. Y CIIOKHEHUE KUBBIX
OpPraHW3MOB Ha 3eMJie B TIPOIIECCE IBOIOIINH. 2




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCLUTUIMHBI BUJAM y4eOHOMU JesTeNbHOCTH BCETO B . 1o OCBOCHHS
MHTEPAKTHUBHON | JyaJlbHOMY
hopme 00y4YeHHIO
CamocrosrenbHass ~ paboTa  OOy4arOIUXCSA:  BBIIOJHEHHE
TECTOBBIX 3a/IaHUI. 2 X X
Tema 36 Jlexiuu: 4 1 1,2
Opomonys 4yenoBeka |1 Dpomrouust  4yenoBeka.  AHTponoreHed.  EnuHCTBO
IPOMCXOXKACHUS YEIOBEUYECKUX pac. 2
2 Cramuu >BoIONMN YesoBeka. COBPEMEHHBIE TAIbl YBOJIOIIH
YeNoBeKa. 2 1
ITpakTnueckue paboThL.: 1
1 AHnanmu3 W OLEHKAa pa3jIMyHBIX TUIIOTE3 MPOUCXOXKIECHHUE
YEIJIOBEKA. 1
CamocrosTenbHas pabota oOywaromuXcs:  HalUCaHHE
pedeparos. 4 X X
Paznen 14
JKOCHCTEMBI 20 3
Tema 37 Jlexiuu: 2 1,2
DKoJorusi- HayKa o 1 DOxonorun. Dxonoruyeckue ¢akTopsl. KpyroBopot BemiecTsn
B3aUMOOTHOIIEHUSIX | B IIPUPOJIE. 2
Opranu3MoB Mexay | [Ipaktuueckue paboThL: 1 1
coboit u 1 DOkonormueckue (akTopbl M HUX BIUSHUE HAa OPraHU3M.
OKPY’Karollen Cpefiof | PerreHue SKOJIOTMYECKHX 3a/1a4. 1 1
CamocTosTenbHas paboTta oOyJaromuxcsi: HanucaHue
pedeparos. 4 X x
Tema 38 Jlexmuu: 2 1,2
OKoJyornyeckas 1 Oxonoruueckue ¢akropbl. Llenu nurtanus. buoneHos kak
cucreMa skocuctemMa. CTPYKTypa S9KOCHCTEMBI. 2
[TpakTnueckue paboThI: 1 1
1 CpaBHHUTENIbHAS XapPAKTEPUCTUKA SKOCHCTEM. 1 1




OObeM (B akazieM. Jacax)

B TOM YHUCJIC:

Paznen, rema Conepxanne 00meo0pa3zoBaTebHON YIeOHOM TUCITUTUIMHBI 110 YpoBeHb
JUCIUTIAHBI BUJaM Y4eOHOIl 1eATeIbHOCTH BCETO 5 . 1o OCBOCHHS
WHTEPAKTUBHOW | yaTbHOMY
hopme 00y4YeHHIO
Tema 39 Jlexiuu: 4 1 1,2
buocdepa - 1 buochepa. Yuenme  B.W. Bepnaackoro o Ouocdepe.
rio0anbHast KpyroBopot GHOT€HHBIX JIEMEHTOB. 2
9KOCUCTEMA. 2 Ilpupoansie pecypchl. PainoakTHBHbBIE 3arpsi3HEHUSL. 2 1
Nsmenenue B [TpakTrueckue paboThI: 2
buocdepe 1 Amnamu3  mociencTBUl  COOCTBEHHOW  JACSTEIBHOCTU
9KOJIOTHYECKHE MPOOJIEMBI U ITYTH UX PEHICHHUS. 2
CamocTosTenbHas pabota oOyyaromuxcsi: HalucaHue
pedepaTos. 4
Hroro 3a cemectp 86 10
Hroro 206 22

!Jlst XapaKTepHCTHKH YPOBHS OCBOCHHS yIeGHOr0 MaTepHaa HCIOIb3YKOTCS CIIEYIONIHE 0003HAUCHHS:
1 — O3HaKOMHUTENBHBIN YPOBEHS (y3HABaHNE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);
2 — PenpoyKTHBHBI# (BBIIONIHEHNE JEUCTBUH 110 00pasily, MHCTPYKIMH MM O/ PYKOBOJICTBOM MPENOiaBaTes);

3 — [IpoxykTUBHBIH (TUIAHKPOBAHHUE M CAMOCTOSTEIIBHOE BBITIOJIHEHHE JICHCTBUI, pellieHne MpoOIeMHBIX 3a/iay).




3aounas popma 00yyeHUs

O0beMm (B akasieM. yacax)

Pazpgen, Tema Coneprxanue 0011e00pa3oBaTeIbHON Y4eOHOM TUCIIUTIIIMHEI 0 BUIaM y4eOHOH B YpoBeHb
JHUCIHATIINHEI JIeITSIbHOCTHU BCETO | MHTEPAKTUBHOMU oCBOEHMs
dbopme
Pasnen 1 OcHOBHEIC
3aKOHBI XUMHUU 25
Tema 1 OcHOBHBIE [IpakTHyeckue 3aHsATUS: 1 1,2
XUMHUYECKHE ITOHATHUS 1 Mons. MonsipHas macca. PacueTsl o XumMuueckuMm (popmynamMu ypaBHEHUSIM.
Pewenue 3amauy. 1
CamocrosrenbHas pabora oOywatromuxcs: IlpeacraBieHuss o0  CTpOEHUH
BemectBa. AtoM. Monekyna. Xumudeckue ¢opMynbsl.  3aKkoH ABOTaapo.
Pemenne THIIOBEIX 3a7ad. 4 X
Tema 2 CamocrosarenbHas pabota oOyvaromuxcs: Ilepuogmueckuit 3axkon J[.U. 1,2
[lepuoanueckuii 3akoH 1 | MenneneeBa, nepuoanueckas cucrema. CtpoeHue atoma. OnucaHUE IJIEMEHTA,
nepuoInIecKast HCXOJIS U3 TOJIOKCHHS B TIEPHOUICCKON CUCTEME.
cHucTeMa
XAMHYECKHUX DJIEMEHTOB
J.. MenneneeBa 4 x
Tema 3 CamocTosaTenpHas paboTra oOydarommxcsi: XWUMUYecKas CBs3b: HOHHAf, 1,2
Crtpoenue BeriecTra KOBaJIGHTHas, BOJIOpoaHas. Kpucramimueckue pemeTku. 4 X
Tema 4 CamocrosrenbHas pabora obywatromuxcs: Bona B mpupojne, ObITy, TEXHUKE U 1,2
Boga. PactBopsl npou3BoAcTBe. CBOWCTBA BOJIbI. ATpEraTHbIE COCTOSIHUS BOJBI. 4 X
Tema 5 Jlexmuu: 1 1,2
Heoprannueckue 1 Krnaccudukanus HEOPraHWYECKUX COEIMHEHUHM M uxX cBoicTBa. OKCUIbI
COCIMHEHHS KUCIIOTEI OCHOBAHHMS COJIM. XMMHYCCKHE CBOMCTBA KUCIIOT, OCHOBAHMI, COJICH. 1
CamocrositensHas pabota obydaronuxcs: [lonstue o ruaponmse coneir. Cpena
BOJHBIX PAcTBOPOB COJIEW: KuUCHas, HeWTpanbHas, Iieno4yHas. BomoponHbrit
nokasarenb pH pactBopa. 3 X
Tema 6 CamocTtosrenbpHas pabota o0yuaronuxcs: Mertamnsl. CoiicTBa. ['1aBHBIE 1,2
MeTtajutbl 1 HEMETaJUIbI MOArPYIIIbl METAIIIOB. BakHelme rpynmnbsl HeMeTayoB. [IpuMmenenue. 4 X
Paznen 2 30




O06bem (B akajieM. Jyacax)

Paznen, rema Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU B YpoBeHb
JUCLUTIIIUHBI NEeATEIbHOCTH BCETO | MHTEPAKTUBHOM OCBOCHHS
dopme
Opranuueckast XUMus
Tema 7 [IpakTHueckue 3aHATUS: 1 1,2
Opranunueckue 1 Crpykrypssie dopmynsl. [lonstue mzomepuu. CocTaBICHHE CTPYKTYPHBIX
COC/IMHEHMUS. dbopMysT H30MEPOB. 1
Teopust xumuaeckoro CamocTtosrenbHas paboTa oOydaromuxcs: Teopuss XUMUYECKOro cTpoeHus: A.M.
CTPOCHUSA OPraHUYEeCKUX | Bytieposa. M3omepus.
BEILIECTB 4
Tema 8 YrieBonopoibl CamocrosaTenbHass ~ paboTa  oOyyarouiuxcs: [IpupoaHble  HCTOYHUKHU 1,2
yrineBogoponoB. Hedrts. Ilpupomusiit ra3. Kamenusiii yromb. J{oObrua.
[Ipumenenue. 4 X
Tema 9 CamocTtosarenbHas pabora oOywarommxcs: CHOUPTBI: METHIOBBINA, 3THUIIOBBIH, 1,2
Kucnoponoconepxkame | riuuepus. Idupbl. JKupel Kak CI0KHbBIE dDUPHI.
OpraHUYeCcKue
COETMHEHUSI 4
Tema 10 CamocrosrenbHas padora obydaronuxcs: Imroko3a. Kpaxman. Lemntomno3a. 1,2
VYrneBoabl Crtpoenue mosnekyinbl. [IpuMeHeHune yrieBooB. 4
Tema 11 Jlexmuu: 1 1 1,2
A3sotcoaepxaiue 1 Amunokucnotsl. Ctpoenue moiekynbsl. CpoiictBa. IIpumenenme.  benkum.
OpraHUYeCKUe CaolicTBa, pyHkuuu. JleHatypanus. 1 1
COCIMHCHU CamocrosrtenbHass pabota oOywaromuxcs: CBoilcTBa  a3oTcoaepkaiux
oprannyeckux coequHeHnil. lBeTHnie peakuun OenkoB. ['uaponus Oenka. 4 X
Tema 12 CamocrositensHas pabora ooydatontuxcs: [Imactmaccer. [TonuaTriieH. 1,2
IInactmaccel 1 BostiokHa | [lomunponunen. Cporicta. [Ipumenenue. 4 X
Tema 13 Jlexiuu: 1 1,2
XUMUS U )KA3HD 1 Xumudeckue 2JIeMEeHTHI B Oprann3Me denoBeka. [umeBsie 100aBku. 3HaueHNE
310pOBOTO NHUTAHUs AJI NOJPOCTKOBOTO BO3PACTa. 1
CamocrositenbHas pabota odydaronuxcsi: MeTabon3m - 0CHOBA KHU3HEHHBIX
IIPOLIECCOB B JKUBOM OpraHU3Me. 4 X




O06bem (B akajieM. Jyacax)

Paznen, rema Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU B YpoBeHb
JHCIHATIIHHBI JeATeIIbHOCTH BCETO | MHTEPAKTUBHOMN OCBOCHHS™
dopme
Tema 14 CamocrositensHas padora odydaronuxcsi: Boga. KonmraectBo Bobsl. Motomue 1,2
Xumus B ObITY yucTsmue cpeactsa. [Ipasua 6e3onacHoi paboThI O cpeacTBaMU OBITOBOM
XUMHHU. 4 X
Paznen 3
Mexannka 11
Tema 15 Jlexmuu: 1 1,2
Kunemaruka n quHaMuka | 1 MexaHH4uecKoe JIBH)KEHHUE, €r0 OTHOCUTEIIBHOCTh M XapaKTePUCTHKHU. Buib 1
JIBUOKCHUSI M MX OIKMCAaHHE.
CamocTtosaTenbHas pabota oOywaromuxcsi: BsaumopeiictBue Ten.  3aKOHBI
nuHaMuku. CUJiel B pupojie. 3aKOH BCEMUPHOTO TATOTEHUS. 6 X
Tema 16 CamocTtosarenbHas pabora oOyuaromuxcs: Mmmynbc Tena. 3aKOH COXpaHEHUS 1,2
3aKOHBI COXpaHEHUS B uMItysbca. Pabota 1 MoutHOCTh. DHeprus, e€ BUAbl. 3aKOH COXPAHECHUS MOJTHOU
MEXaHHUKE MEXaHUYECKOM SHEePTUH. 4 X
Paznen 4
OCHOBBI MOJIEKYJISIPHOM
(bu3UKHN U
TEPMOJANHAMUKH 13
Tema 17 Jlexmun: 1 1,2
MonexynsapHas pusuka 1 AtomucTHueckas Teopusi CTpOoeHHUs BemlecTBa. MaeanpHsiii raz. Temmnepartypa 1
KaK Mepa CpeJHEl KHHETHYECKOW JHEPruy 4YacTUIl. YPAaBHEHUE COCTOSHUSA
HJIeaIbHOTO Ta3a
CamocrositenbHas padota oOyuatomuxcs: Mogens sxunkoctu. [ToBepxHOCTHOE
HaTsDKeHHe U cMaunBaHue. Kpucrammmmueckue u amopdHbIe BENIeCTBa. 6 X
Tema 18 CamocTrosTenbHas paboTa 00ydyaroUxcs: Buytpennss sneprus. Pabora u 1,2
Tepmonunamuka TEIUIOOTAa4a KaK CIOCOOBbl HM3MEHUS BHYTPEHHEH OHEpPruu. 3aKOHBI
TEPMOJMHAMHUKHN. TeIUIOBbIE MAIIMHBI W WX TPUMEHEHHUE. DJIEMEHTHI
TEPMOIMHAMHUKHU. 6 X
Pasnen 5 12




O06bem (B akajieM. Jyacax)

Paznen, rema Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU B YpoBeHb
JUCIUTIAHBI JEATEIIBHOCTH BCEro | MHTEPAKTUBHOI OCBOCHHS
dopme
OcHOBBI
AJIEKTPOAUHAMUKH
Tema 19 CamocTosTenbHas padoTa 00yJarommxcs: DIeKTPUISCKUi 3apsi. 3aKOH 1,2
DNeKTpOCTaTHKA. COXpaHEHHUS NEKTPUUYECKOTro 3apsaaa. 3akoH Kynona. DnekrpocraTuueckoe moJe.
ITocTOSIHHBIN TOK. [TocTosiHHBIN AnnekTpruyeckuil ToK. 3akoH OMa i ydyacTKa LHenu. 6 X
Tema.20 [IpakTuueckue 3aHATHL: 1 1 1,2
MaruutHoe moJje u 1 MarnuTtHOE 11oJie ¥ JIEeKTPOMATrHUTHAS. MHIYKLIHS. 1 1
SICKTPOMarHuTHAA CamocrosTenbHas pabora oOydaromuxcs: MarHuTHOE I0JIe M €0 OCHOBHBIE
HUHIYKITHA XapaKTepUCTHKHU. 3aKOH Amrepa. SIBjieHue 3IeKTPOMarHuTHOM WHIYKIIMH. 3) X
Pa3nen 6
Konebanus u BOTHBI 11
Tema 21 CamocrositenpHas pabota oOydaronuxcsi: MexaHudeckre KojaeOaHus U ux 1,2
Mexannueckue XapaKTepUCTUKU. MeXaHNYeCKHUE BOJIIHBI U UX BUIBI.
KoJ1€0aHusI ¥ BOJIHEI 5 X
Tema 22 CamocrostenbHas pabora oOyvaromuxcs: CBOOOJHBIE HIEKTPOMArHUTHbIE 1,2
DneKTpOMarHuTHbIE Kose0aHusl. DJIEKTPOMArHUTHOE MoJjie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBETOBBIE
Kosie0aHMs U BOJIHbI BOJIHBI. 3aKOHBI OTPAKEHUSI U IPEJIOMJIEHUS cBeTa. JIMH3EBL. 6 X
Paznen 7
DneMEHTHI KBaHTOBOU 11
bu3uKn
Tema 23 [IpakTrueckue 3aHATHS: 1 1 1,2
KBanTOBBIC CBOHCTBA 1 KBanToBas runotesa [Inanka. @otosnekrpuueckuii 3¢ dexr. 1 1
CBCTA CamocrosTenpHas paboTa obydaronmxcs: KBaHTOBas Mpuposa cBeTa. 4 X
Tema 24 CamocrostenbHas pabota oOywaromuxcs: Mogenu crpoenus aroma. OTmbIT 1,2
®duznka aToma u Pesepdopna. CocraB siapa atoMa. PagroakTHBHbBIE U3IYyYE€HUS U UX BO3JIEHCTBUE
aTOMHOTO si/1pa Ha JKMBbIE OPTaHU3MBI. 6 X
Paszpnen 8
Bcenennas u ee 2




Paznen, Tema
JHCIHATIIHHBI

Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU
JESATEILHOCTH

O06bem (B akajieM. Jyacax)

B
WHTEPAKTUBHOMN

dopme

BCETO

YpoBeHb
OCBOCHHS

SBOJIFOII U

Tema 25

CrpoeHue u pa3BUTHE
Bcenennoii.
IIpoucxoxaeHue
ConHEYHOM CUCTEMBI

CamocrositenbHas  pabota  oOywarommuxcs:  Mogenb
Bcenennoii. CoBpemeHHas ¢puzndeckas KapTHHA MHpa

pacUpsArOIEnHCs

1.2

Paznen 9
buonorus-coBokynHocTh
HAYK O JKHUBOM IPUPOJIE

10

Tema 26
Knerka

CamocTtosarenbHas pabota oOyuaromuxcs: Knerka. [TpokapuoTbl, 3yKapuOTHI.
SAnpo. CtpykTypa U QyHKIHH XPOMOCOM. AYTOCOMBI H MTOJIOBBIE XPOMOCOMBI.

1,2

Tema 27
Opranunueckue BEIiecTBa
KJIETKH

CamocrosTenbHas pabora ooyqaronmxcs: OpraHuyeckre BeIecTBa KIETKH.
Bupycs! u 0akrepuodaru. BUH-undpexunn.

1,2

Pazgen 10 Opranusm

12

Tema 28
Pasmuoxenne —
Ba)KHelIIee CBOMCTBO
YKUBBIX OPTAaHU3MOB

CamocrosrenbHas pabota oOywaromuxcs: Opranusm. Popmbl pa3zMHOXKEHHUS.
becnonoe, nonoBoe pazMHokeHHe. CTpOSHHE MOJIOBBIX KIETOK.

1,2

Tema 29
NunuBunyansHoe
pa3BUTHE OpraHU3Ma

CamocrosrenbHas padora ooydaronuxcs: OHToreHe3. OMOpHOHATBHBIN TEPHO.
Oprasorenes.

1,2

Pazmen 11
OCHOBBI T€HETUKU U
CEJIEKIINU

24

Tema 30

Jlexknuu:

1,2




O06bem (B akajieM. Jyacax)

Paznen, rema Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU B YpoBeHb
JUCIUTIAHBI JeSITeIbHOCTH BCEro | MHTEPAKTUBHOI OCBOCHHS
dopme

I'eneruka - Hayka o 1 T'eneruka. OCHOBHBIC MTOHATHS T€HETUKU. MOHOTHOPHUIHOE U AUTHUOPHUIHOE 3
3aKOHOMEPHOCTSIX CKpEILMBAHHUE.
HACJICICTBCHHOCTH H [TpakTudeckue pabOTHI: 2
M3MCHIUBOCTH 1 PelieHre reHETUYECKUX 3a/1a4. 2
OPraHU3MOB. 3aKOHbI CamocTosTenpHas pabota obydaromuxcs: 3aKoHsl Menens. x
Mennenst 3)
Tewma 31 [TpakTrueckue pabOThI: 2 1,2
XpoMocoMHas Teopus 1 Pemenue 3amay no teme: ['eHeTrka noja. 2
HACJIEICTBEHHOCTH CamocTosiTenbHast pabora oOyuaromuxcsi: XpomocomHas Teopus

HacnencTBeHHocTu. CremiieHHOe HacienoBaHue TeHoB. 3akoH T. Moprana.

I'eneTuka nosna. 6 X
Tewma 32 CamocrosiTenpHass pabota oOydarommxcs: Moau(uKamoHHass H3MEHYUBOCTD. 1,2
MonudukanronHas BnusiHue MyTareHoB Ha OpraHU3M YeJIoBeKa.
W3MEHYUBOCTH 6 X
Pasnen 12 Bun 12
Tema 33 CamocrositenbHas padota oOyuaromuxcs: [Ipeamer cenexknuu. Yuenue H.U. 1,2
OCHOBBI CeNeKIuu BapuiioBa o 1ieHTpax mpouCcXOoKIeHHUS KyIbTypHBIX PacTEHUI. 6 X
Tema 34 CamocrosiTenbHas padora obyuatoumuxcs: [lonynsuus - cTpyKTypHas eIMHUIA 1,2
Bun u ero kpurepun Bua. JIBrxKymre cuiibsl 3Boirolnu. bronornyeckuii nporpecc u perpecc. 6 X
Pa3nen 13 Pa3Butue
OpPraHUYecKoro
Mupa 12
Tema 35 CamocrosarenbHass pabora oOydaromuxcs: [MIMOTe3bl MPOUCXOXKACHUS KU3HH. 1,2
Hcropus pasButus Hcropus pa3sutrs 3BomonHOHHBIX uael JIlunnes, K. Jlamapka, Y. /{apBuHa.
OpPraHUYecKoro Mupa 6 X
Tema 36 CamocrodrenbHas pabora o0yJaromuxcs: DBOTIONMS YelloBeKa. AHTPOIOTEHE3. 1,2
DBOJIOIHUS YeIOBeKa EnnHCTBO IPOMCXOXKACHNUS YEITOBEYECKUX pac. 6 X

Paznen 14 DxocucreMsl

16




O06bem (B akajieM. Jyacax)

Paznen, rema Copepxanne 0011e00pa30BaTeNbHON YIeOHOM TUCIIMILIMHEI IO BHIaM y4eOHOU B YpoBeHb
JVICIIATUTHHBI JeSITeIbHOCTH BCErO | MHTGPAKTUBHOH | OCBOCHHS"
dopme

Tema 37 CamocrosTenpHas padoTa 00yJaromuxcs: IKOIOrus. DKOJIOTHIeCKue (HaKTOpHI. 1,2

DKoJorusi- HayKa o KpyroBopot BemecTs B mpupo/Ie.

B3aMMOOTHOIICHUSIX

OpPTraHU3MOB MEXIY

co00if U OKpyKaroIen

cpenoi 6 X

Tewma 38 Dxonornueckast | CamocrositenbHass pabora oOydarommxcs: Ikojoruyeckue (axropel. lLlenu 1,2

cucrema nuTaHus. broreHos kak skocucrema. CTpyKTypa SKOCHCTEMBI. 5 X

Tema 39 CamocrositenbHas pabora obydaromuxcs: buocdepa. Yuenne B.U. Bepnaackoro 1,2

buocdepa - rnobanbuas | o 6uochepe. KpyroBopot OMOTeHHBIX JIEMEHTOB.

skocucreMa. Mi3menenue

B Onocdepe 5 X

Hroro 206 6

!Jlnst XapaKTepUCTHKM YPOBHS OCBOEHHS yaeGHOTO MaTepHaia HCTIOIb3YIOTCS ClIeIyIONIHe 0003HAYCHHUS:

1 — O3HaKOMHUTENBHBIN YPOBEHS (y3HABaHNE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2 — PenpoiyKTHBHBI# (BBIIIONIHEHNE JEUCTBUH 110 00pasily, MHCTPYKIMH HJIH O/ PYKOBOJICTBOM MPENOiaBaTes);
3 — [IpoxykTHBHBII (TUIAHKPOBAHHUE M CAMOCTOSTEIILHOE BBITIOIHEHHE JISHCTBHUMN, PELIEHUE NPOOJIEMHBIX 3a71a4).




3. YcaoBusi peaqu3auuu padodeid mnporpamMmbl 001Ie00pa3oBaTeJbHON yuyeOHOI
AUCHHUILIMHBL.

3.1 OueHo4yHble W METOAMYECKHE MAaTepHaJbl M0 001me00pa3oBaTeILHONH Y4eOHOM
AUCHHUIJIMHBI

O1leHOYHbIE M METOJMYCCKHE MaTepHaibl 00I1e00pa3oBaTe/ibHON y4eOHON TUCIUTLIHHBI
npuBeneHbl B [lpmmokenun 1 k paboueidt mporpamme o0meoOpa3oBaTenbHON — yueOHOU
JMCIUILIMHBL, TOCTYI K KOTOPBIM OTKPBIT Ha OGHUIHAILHOM CalTe HHCTHTYTA.

3.2 ®oH/J O1I€eHOUYHBIX CPECTB M0 00111e00pa30BaATEeIbHOM Y4eOHOI INCUNIITTHHBI

@oHJ OLEHOYHBIX CPEACTB MO TEKYIIEMY KOHTDPOJIO YCHEBAEMOCTH OOy4aroUIuXcs U
NPOMEXKYTOUYHOM aTrTecTaluu mnpuBeAeHsl B [lpunoxenunm 2 Kk pabouedl mporpamme
0011e00pa30BaTeIbHON y4eOHOH NUCIUILTUHBI, TOCTYI K KOTOPBIM OTKPBIT Ha O(UIIHAIEHOM caiiTe
UHCTUTYTA.

3.3 IlepeyeHb OCHOBHOI M JONOJIHHUTEIbHON y4eOHOM JUTEPaTypPbl, HEOOXOAUMOI 1151
0CBOCHHUA 0011e00pa30BaTeIbHON Y4eOHOH M CIHMIINHBI
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JlonoJIHUTeIbHAS JTUTepaTypa:

1. Bacunesckas, E. W. Heoprammueckas xumusi : ydeOHOe mocobue : [16+] /
E. U. Bacunesckas, O. U. Ceuxo, T. JI. llleBiioBa. — Munck : PUIIO, 2019. — 247 c. : wni., Tadm.,
CXEM. - Pexum JIOCTYTIA: 110 IMOIIHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=600065. — buGmuorp. B ku. — ISBN 978- 985-
503-901-4. — TekcT : 2IeKTPOHHBIHA.

2. Jles, O. U. Tpenaxep mo OWOJOTHMU JUIsl TOATOTOBKH K IICHTPAJU30BAHHOMY
TECTUPOBAHUIO U dK3aMmeny : [12+] / O. U. JleBs. — 2-e uza., ucnp. — Munck :Terpanut, 2019. — 400
c. : Talu., WIL. — Pexum JOCTYyTIA: o MOJIITUCKE. —

URL:https: //blb|IOC|Ub ru/index.php?page=book&id=571721. — buGsmorp. B k. — ISBN 978-985-
7171-28-6. — TekcT : AIEKTPOHHBIMN.

3. PomanoBa, B. B. ®wusuka : mpumepbl pemieHus 3amad : ydeOHoe mocobue /
B. B. PomanoBa. — 2-e u3a., ucnp. — Munck : PUIIO, 2021. — 348 c. : un. — Pexxum noctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=697440. — buGmuorp.: c. 340-
341. — ISBN 978-985-7253-60-9. — Tekcr : 37eKTpOHHBIH.

IHepuoauueckas qureparypa

1. Astomerpus : xypHan / ri. pen. A.M. lanarun ; yupea. MHCTUTYT aBTOMaTHKH U
anekrpomerpun CO PAH, Cubupckoe otneneane PAH ; Poccuiickas Axanemust Hayk Cubupckoe
ornenenne. — HoBocubupck : CO PAH, 2022. — Pexxum pgoctryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=563 193 (mata oOpamenus: 10.03.2023). —
ISSN 0320-7102. — TekcT : 31eKTPOHHBIH.

2. Teomorus u reodusuka : xxypHan / ri1. pea. B.M. Tutos ; yupen. Cudbupckoe oTaeneHue
Poccuiickoii akanemun Hayk, MHctutyr I'mapomunammku um. M. A. JlaBpentheBa, MHCTHTYT
XUMHUYECKON KUHETHKU U ropeHus u ap. — HoBocubupck : CO PAH, 2023. — Pexxum poctymna: no
nognucke. — URL:  http://biblioclub.ru/index.php?page=journal red&;id=563204 (1 ara
obpamenust: 10.03.2023). — ISSN 0016-7886. — Tekct : 3IeKTPpOHHBII

3. MWzBectuss BelcmMX  y4yeOHBIX 3aBefeHMid. [loBomkckuit  pernoH.  duzuko-
MareMaruyeckue Hayku : okypHan / 1. pea. B.Jl. KpeBumk. — Ilenza : IlenzeHckuii
rocyapcTBeHHbI yHUBepcuTeT, 2022. — PesxxuMm poctyna: no noanucke. —BectHuk MockoBCKoOro
yauBepcutera. Cepust 2. Xumus : xypHan / ri. pen. B.B. Jlynun. — MockBa : MockoBckuit

I'ocynapcTBeHHBIN YHHUBEpCHUTET, 2021. — Pexum JOCTYyIIA: URL:
http://biblioclub.ru/index.php?page=journal red&jid=564 875 (mara obpamenus: 10.03.2023). —
ISSN 2072-3040.10 MIOJINIUCKE. —
URL.: http://biblioclub.ru/index.php?page=journal_red&jid=574287. — ISSN 0579-9384. — Tekcr :
JJIEKTPOHHBIN.

4. Kowmmonentsl u TexHOjoruu : xypHan / ria. pen. II. IlpaBocymoB ; uzm. OOO
«M3natensctBo Paitnctput» ; yupen. OO0 «M3narensctBo PaitHcrpur». — Cankr-IlerepOypr :
Menna KuT, 2022. - Pexum JIOCTyma: o MOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=561 930 (mara o6pamenms: 10.03.2023). —
ISSN 2079-6811. — TekcT : 271€KTPOHHBIN

5. Hayka wm xwu3up : xypHan / ri. pen. E.JL. JlozoBckas ; yupen. ABTOHOMHas
HeKomMmepuecKass opranmsanus «Pemaknus xypHana «Hayka u xm3Hb». — MockBa : Hayka n
YKU3Hb, 2022. — Pexum JIOCTyTIA: 1o MOJIITUCKE. — URL:
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http://biblioclub.ru/index.php?page=journal red&;jid=563 529 (mara o6pamenms: 10.03.2023). —
ISSN 0028-1263. — TekcT : 31eKTPOHHBIN.

6. Hayunoe mnpuGopoctpoenne / 1. pen. B. E. Kypoukun ; yupen. HucTHTYT
aHaymtryeckoro npubdopoctpoeHuss PAH, Poccuiickas Axamemuss Hayk. — Cankr-IletepOypr :
NuctutyT anamuTudeckoro mnpudopoctpoenus PAH, 2022. — Pexum goctyma: Mo MOJAMUCKE. —
URL:  https://biblioclub.ru/index.php?page=journal red&jid=69 5590 (mara oOpamieHus:
10.03.2023). — ISSN 0868-5886. — TeKCT : 2JIEKTPOHHBII.

7. Ontuka atmocdepsl u okeana / ri. pea. WM. B. Ilramnmuk ; yupen. CO PAH. —
Hosocubupck : CO PAH, 2023. — Pexum pocryma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=journal_red&jid=69 8933 (mara obpamenus: 10.03.2023). —
ISSN 0869-5695. — TekcT : 31eKTPOHHBIN.

8. [IlomympoBoaHuKOBas cBeTOTeXHHKA : XypHal / 1. pen. C. Hukudopor ; uzg. OO0
«Memua KuT» ; yupen. 3A0 «Menua ['pynna @aitacrpur». — Cankr-Ilerepoypr : Meaua KuT,
2022. —Pexxum JOCTYyTIA: 1o [IOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=journal _red&jid=561 935 (mata obpamenus: 10.03.2023). —
ISSN 2079-9462. — TekcT : DIeKTPOHHBIN.

9. [lpuxiagHas MexaHWKa M TeXHHYecKas ¢pu3uka : xypHan / ri. pea. B.K. Kenpunckuii ;
yupena. Cubupckoe otaenenne PAH, Unctutyt ruagpoaunamuxu uM. M.A. JlaBpentseBa CO PAH,
HNucTuTyT TeopeTuueckoi u npukiaaaHoil Mexanuku um. C.A. Xpucrtuanosuua CO PAH u np. —
HoBocubupck : CO PAH, 2023. - Pexum pocryna: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=563 227 (mara obpamenus: 10.03.2023). —
ISSN 0869-5032. — TekcT : IeKTPOHHBIH.

10. PacrurensHblii Mmup Asuatckorr Poccum / rin. pen. B. B. Yenunora ; yupen. CO PAH,
LenTpanpubiii cubupckuit 6otanuueckuii cax CO PAH. — Hoocubupck : CO PAH, 2022. —
Pexum JIOCTyMa: o MTOITHCKE. - URL:
https://biblioclub.ru/index.php?page=journal red&;jid=698946 (mara oOpamenusi: 10.03.2023). —
ISSN 1995-2449. — TekcT : 27I€KTPOHHBIN

11. Cubupckuii necHoil >xypHan : KypHan / 1. pea. A.A. OHy4MH ; yupeld. H.I.
Kpacnospckuii ; Wuctutyr neca mm. B. H. CykxaueBa Cubupckoro otaenenusi Poccuiickoit
Axanemun Hayk. — HoBocubupck : CO PAH, 2022. — Pexxum noctyna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=563 238 (mara oOpamenus: 10.03.2023). —
ISSN 2312-2099. — TekcT : 31eKTPOHHBIH.

12. Cubupckuii SKOJOTHUECKHU KypHaI : XypHan / ti. pen. E.B. bamae ; yupen.
Poccuiickas akanemus Hayk Cubupckoe otaenenue, LleHTpanbHblil cuOupckuil 00TaHu4ecKuit caf
CO PAH ; Poccuiickas Akagemusi Hayk Cubupckoe ornenenne. — HoBocubupcek : CO PAH, 2022.
— Pexxum noctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=563
241 (mata o6pamenwus: 10.03.2023). — ISSN 0869-8619. — TekcT : 2IeKTpOHHBIH.

13. Temnodusuka um a’pomexaHuka : xypHan / . pen. C.B. AnekceeHko ; yupen.
Cubupckoe otnenenne Poccuiickoit akagemun Hayk, HWHctutyr Ttemodpmsukun wum. C.C.
Kyrarenagze CO PAH, MWuctuTyT Teopernueckoil u mnpukinaaHod wmexaHukun unM. C.A.
XpuctuanoBuya. — HoBocubupck : CO PAH, 2022. — Pexxum nocrymna: mo noamucke. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=563 250 (mata oOpamenus: 10.03.2023). —
ISSN 0869-8635. — TekcT : 27eKTPOHHBIN

14. ®usuka ropeHus W B3pbIBa : KypHad / ria. pen. B.M. TuroB ; yupen. Cubupckoe
otnenenne Poccuiickoii akagemun Hayk, MHctutyr ['mppomunamuku um. M. A. JlaBpeHTheBa,
WNHCTUTYT XMMHUYeCKON KWHETHKH U ropenust uM. B.B. BoeBozackoro u ap. — HoBocubupck : CO
PAH, 2022. - Pexum JOCTYyTIA: 1o MHOIIINCKE. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=563198 (nara oOpamenus: 10.03.2023). —
ISSN 0430-6228. — TekcT : 2IeKTPOHHBIN.

15. Xumus B MHTEpecax yCTOMUMBOrO pa3BUTHS : KypHan / ri. pea. H.3. JIaxos ; yupen.
Cubupckoe otaenenue PAH, Wnctutyr xumuu tBepioro tena u mexaHoxumuu CO PAH,
Wuctutyr katamu3a uM. I'. K. BopeckoBa CO PAH u np. — HoBocubupck : CO PAH, 2022. —
Pexxum JIOCTyMa: o IIOIUCKE. — URL:



http://biblioclub.ru/index.php?page=journal_red&jid=563

http://biblioclub.ru/index.php?page=journal red&;jid=563258 (n ara oOpamenus: 10.03.2023). —
ISSN 0869-8538. — TekcT : 371€KTPOHHBIN.

16. Xumusa u xu3Hb - XXI Bek : xypHan / . pen. JLH. CrpenpaukoBa. — Mocksa :
Hayxkallpecc, 2022. — Pexum JOCTYyTIA: o MOATMUCKE. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=564 862 (mara obpamenus: 10.03.2023). —
ISSN 1727-5903.

17. DnextpuyecTBo : xxypHai / ri. pen. [I.A. bByreipun. — Mocksa : U3garensctBo MOU,
2023. — Pexum JOCTYTIA: no MOJITUCKE. — URL:
http://biblioclub.ru/index.php?page=journal red&;jid=500 543 (mara oOpamenms: 10.03.2023). —
ISSN 2411-1333. - 0013- 5380(Print). — Tekcr : 3aCKTPOHHBIH

3.4 IlepeueHb pecypcoB HMH(OPMANMOHHO-KOMMYHMKAINMOHHON ceTn WHTepHeT U
HHGPOPMANIMOHHBIX TEXHOJIOTUH, He0O0XOAMMBIX /JIsi OCBOEHUS 001eo0pa3oBaTeNbHOM
Y4eOHOM M CIUIIINHbBI

1. eLIBRARY.RU : nayunas snexktpoHHas OubnmoTeka : caiit. - Mocksa, 2000 -. - URL:
https://elibrary.ru. - Pesxum noctyma: asist 3aperucTpup. mosb3oBarenei. - TeKCT : 3IeKTPOHHBIH.

2. ONLINE.VIEPP.RU: caiit / MBOY «BomKCKHWI UHCTHTYT 3KOHOMHUKH, TICarOTHKA U
npaBa». — Bomkckuii, 2020 - . — Pexxum gocryma: https://online.viepp.ru/. — Pexxum moctyna @ st
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3. Bomxckuii MHCTUTYT SKOHOMHUKH, NEAarorukd W mpasa : cadT / MbOY «Bomxkckuit
MHCTUTYT 3KOHOMUKH, NIEAATOTUKU U IIpaBay. — Bomxkckuit, 2006. — OGHOBIIIETCS B TEYEHUE CYTOK.
— Pexxum nocryna: http://www.viepp.ru/. — TekcT : 3JIeKTPOHHBIH.

4. Epunas KoIEKIus MUQPPOBBIX 00pa3oBaTeIbHBIX peCypcoB : caiT. - Mockaa, 2005. -
Oo6nosmsiercs B Teuenue cytok. — URL: http://school-collection.edu.ru. - TekcT : 37€KTPOHHBIIA.

5. Enmunoe okHO JocTyma K 00pa3oBaTelIbHBIM pecypcam: deaepaibHBIA OpTAl : CaHT. -
Mockga, 2020.- OOnoBusiercsi B TedeHue cyrok. - URL: http://window.edu.ru. — Tekct :
AJIEKTPOHHBIN.

6. KulepJlennnka: HayuHas >JeKTpOHHas OubOnmoreka : caliT. — MockBa, 2020. -
Oonosmsiercs B Teuenue cytok. - URL: https://cyberleninka.ru. - Tekcr : 31eKTpOHHBIH.

7. ®enepanbHbiil mopTan «Poccuiickoe oOpazoBanue» : cailt / Yupeautenr GI'AOY 1O
LIPT'OIT u UT. - Mocksa, 2002. - O6HoBistercss B Teuenue cyrok. - URL: http://www.edu.ru. —
TexcT : 2JeKTPOHHBIN.

8. ®enepanbHBIN HEHTP MH(OPMAIIMOHHO-00Pa30BaTENbHBIX PECYPCOB : CalT. - MOCKBa,
2020. - OoHoBusieTes B Teuenue cytok. - URL: http://fcior.edu.ru. — Tekct : 371eKTpOHHBIA.

9. ®ectuBanp nemarormueckux uaed «OTKPHITBIN ypok» : caiit / Yupemurens W]
«ITepBoe centsOpsi». - Mocksa, 2020. - O6HoBsIeTCs B TeueHue cyTok. - URL: http://urok.1sept.ru.
— TeKCT : PNEKTPOHHBIN.

10. DnexTpoHHas OMOIMOTEUHas cucTeMa «YHUBepcuTeTckas 6ubnuoreka online» : caiit /
Nupekt-Meaua. - Mocksa : [lupext-Meaua, 2006. - URL: http://biblioclub.ru. - Pexxum mocryma:
10 MOJIKCKE. - TEKCT : AIEKTPOHHBIH.

Ilepeyenb MporpaMMHOro odecrneyeHust

1. Microsoft ~ Office  Standard 2016  (moroBop OOO  «KommblOTepHBIE
Nudopmannonnsie Cucremb» ot 01.12.2015N KMC-485-2015, OPEN 93740388ZZE1606 2014-
06-25).

2. Microsoft Windows 10 Pro (moroBop OOO «KommbiotepHbie WH(popmaimoHHbIe
Cucrembivor 01.12.2015 N KMC-485-2015, ot 31.08.2017 N KMC-519-2017, ot 21.11.2017
N K1C-837-2017, OPEN 98108561ZZE1903 2017-03-03, ot 30.01.2020 N KM C-128-2020).

3. Microsoft Windows Multipoint Server Premium 2012 (morosop OOO «KoMmrmbloTepHbIe
HNudopmanmonnsie Cuctemsr» ot 29.11.2012 N KHUC-225-2012, OPEN 91258913Z7E1412 2012-
12-05).
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4. Microsoft Windows Server — Standard 2012 (moroBop OOO «KoMmmbroTepHBIE
HNudopmanmonnsie Cucremsr» ot 29.11.2012 N KNC-225-2012, OPEN 91258913Z7E1412 2012-
12-05).

5. Microsoft Windows Server Standard Core 2016 (moroBop OOO «KomrbloTepHBIC
Nudopmanmonnsie Cuctemsr» ot 28.02.2017 N KMC-087-20170PEN 98108561Z2ZE1903 2017-
03-03).

6. CnpaBounas npaBoBas cucrteMa (CIIC) Koncynbrantllmtoc (0OHOBISETCS MTOCTOSHHO,
norosop ot 03.04.2023 Ne 75-K).

7. Microsoft Windows 8.1 (moroBop OOO «KommbioTepusie HWH(popManmoHHbIE
Cucrtembi» ot 22.04.2015 N KNC-122-2015, OPEN 93740388ZZE1606 2014-06-25).

8. IO «Curyanuonnslii  KoHCTpykTOop» (moroBop OOO  «Kpummenrex»  OT
01.04.2015N JI 15/002).

Hepeqeﬂb HpO(l)eCCI/IOHaJILHLIX 0a3 JAaHHbIX U I/IH(l)OpMaIII/IOHHbIX CIIPaAaBOYHBIX CUCTEM

1. AUBC «MAPK-SQL» (6a3a manusix Ha 01.01.2023).
2. Copasounas npasoBas cuctema (CIIC) Koncynprantlntoc (0OHOBISIETCS TTOCTOSHHO).

3.5 MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoAMMas JJs1  OCYHIeCTBJICHHS
00pa3oBaTe/ILHOIO NMpolecca Mo 001eodpa3oBaTeIbHON YUeOHOH TMCUUILINHE

Jns  ocBoeHus 001meo0pa3oBaTeNbHON  y4eOHOM JUCHUIUIMHBI TpedyeTcss y4yeOHas
ayJUTOpHS, OCHAIIICHHAS MYJbTUMEIHMHUHBIMU CPEACTBAMH (TIPOSKTOP U JIP.), KaK JJIsT IPOBEICHUS
JIEKIUH, TaK U AJI MPOBEACHUS MPAKTHUUECKUX 3aHATUU. [IpakTudeckue 3aHATHS PEKOMEHIYeTCs
MIPOBOJIUTH yaeOHOU ayJTUTOPHH, OCHAILIEHHOH MePCOHATBLHBIMU KOMITBIOTEPaMH,
WH(pOPMAIMOHHBIM, MPOTPAMMHBIM M aIlIAPATHBIM O00ECIICUCHUEM JIOKAJIbHOH KOMIThbIOTEPHOU
ceTH, MH()OPMAIIMOHHBIM U TIPOTPAMMHBIM 00ecrieYeHHEeM TI100anpHOM ceTh MHTepHET.

Opranuzanus o0pa3oBaTeNbHON JIEATENBHOCTH MO 0O0IIeo0pa3oBaTelbHOW yueOHOU
JTUCITUTUIMHE  TIOCPEICTBOM  BJISKTPOHHOTO  OOY4YeHHWS OCYIISCTBIISCTCS C NPHUMECHEHHEM
TEXHHUYECKUX  CPEICTB, a  Takke  HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX  CETeH,
oOecreunBarOIIUX Tiepeady [0 JIMHHUSIM CBS3U YKa3aHHOW WHQPOpPMAIUH, B3aUMOJICHCTBHE
00y4aromuXxcs U MeJarorundyeckoro paboTHUKA.

[Tomemenust asi caMOCTOATENBHONM palbOThl OOyUYaIOIMIMXCS JOJKHBI OBITH OCHAIICHBI
KOMIBIOTEPHON TEXHHKOW C BO3MOKHOCTHIO MOJAKIIOUEHUs K ceTH «MHTepHeT» U obecreueHuemM
JIOCTYTIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy HHCTUTYTA.
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