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TyYMaHHUTapHbIX JACLAIIIHH

PaGouast nporpamMMa Y94cOHOH MCIHILTHHEL I171.02 Buomnorus paspafoTana Ha OCHOBE
MeepallbHOTO TOCY/apPCTBECHHOTO 06pa30BaTeNbHOI0  CTaHaapTa CMO, npuMepHOH ITPOTPAMMBL
yueOHOH NUMCIHILTHAHEL, peKOMEeHIOBAHHOH OrAY «DepepanbHbId HHCTHTYT Pa3BUTHA obpasoBaHuA»
s npodeccHoHaNBHBIX 00pa3zoBaTenbHBIX opraHM3anuii Mo CHENMATBHOCTH 32.02.01 Menuxo-
ppoduIakTHIecKoe Ao Ha 6aze OCHOBHOTO 0OIIEro o0pa3oBaHMs C NOMYYEHHEM CPCHHETO ob1mero

o0pazoBaHusl.

@ejepaTbHEI TOCyapCTBEHHBIH 00pa3oBATEIBHEIA CTAHIAPT CPEIHETO o0uero odpasoBaH¥s,
YTBEPXKIECHHBIH IPHKa30M MusnucTepera 00pasoBaHUs U HAYKH Pd or 17.05.2012 r. Ne 413 « OO
yTBepAIEHHH (pelepanbHOro  TOCYAapCTBEHHOTO 06pa3oBaTEeNBHOT0 CTAHJApTa CPEHEro o6ero
obpazoBaHus (C U3MCHEHHAMH U JOTMONHEHHAMHE) PeAaKIys ¢ H3MEHCHUAMU No 1028 o1 27.12.2023 r;

®I'OC CITIO mo crnenyalbHOCTH 32.02.01 Meauko-mpoQUIAKTHIECKOE NLIO, YTBEPKAEHHDBIH
Tlpukazom MUHHCTEPCTBA MPOCBEIICHA Poccun ot 18.06.2022 roma Ne 570 3aperucTpupoBaHHOTO
MuHHCTEPCTBOM IocTHIIE PoccHu No 69636 ot 15.08.2022r;

Tpodeccnonansuslii cranaapr «CrenuamucT B 006ACTH MEIUKO-TPOQHIaKTHYECKOTO Acna» OT
31.05.2021 roxa Ne348m, sapeructpuporano B Muntocte Poccrn 05.07.2021 . Ne 641113.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEH ITPOIT'PAMMBI YYEBHOM JUCIHUITIIAHBI
1.1. MecTOo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOI1 00pa30BaTe/ibHOI MPOrpaMMbi:

Pabouass mporpamma yue6HON muctumanabl [1/1.02 buonorust sBiseTcs 4acTbl0 OCHOBHOM
npodeccroHaIbHOM o0pa3zoBaTebHOM MporpaMmbl B cooTBeTcTBHH ¢ PI'OC no cneruansaoctu CI1IO
32.02.01 Menuko-npoduiakTudeckoe Jeno, npodeccruonanpbHoro crangapra «Crenuanuct B odnactu
MEAUKO-TIPOPUIAKTUYECKOTO JIeJIa CO CPETHUM MEIULIUHCKUM 00pa30BaHHEM).

Henu 1 miaHupyeMblie pe3yabTaTbl OCBOECHHS TUCIUTLTHHBI

B pamkax nporpaMmbl yueOHON AUCHUIIIMHBI 00YYaIOIIMMUCS OCBaWBAIOTCS YMEHUS U 3HAHMUS,
obmue komnerenuuu (OK).

Kox YmMmenus 3Hanusa

OK, JIP
OK 01 — c¢(hOpMUPOBAHHOCTD yMeHHUs | — cpOPMUPOBAHHOCTH 3HAHUM O MECTE
OK 02 packpeIBaTh COZIEPIKAHUE | ¥ POJIM OHOJIOTHH B CHCTEME
OK 03 OCHOBOIIOJIAararoIiux OMOJIOTHYECKUX | ecTeCTBEHHBIX HayK, B QOpPMHPOBAHHH
OK 04 TEPMUHOB M TIOHATHH: JKU3HB, KIETKA, | ecrecTBEHHO-HAYYHOM KAPTHHBI MUDA,
OK 06 TKaHb, opras, OpraHusm, BUIL, | p 03HAHMU 3aKOHOB IIPHPOJIBI
OK 07 MOMyJIALMSI, OKOCHCTEMa, OHOILIEHO3,

ouoctepa; merabonusm (0OMeH BeIeCTB
U I[pEBpALICHUE D3HEPruH), I'OMEOCTas3
(camoperynsuus), OuocuHTe3  Oernka,
CTPYKTypHas  OpraHu3alusi  KUBBIX
CUCTEM, AUCKPETHOCTb, CAMOPETYISALUs,
CaMOBOCIIPOU3BEIEHNE  (PENpOayKLHs),
HACJIEJICTBEHHOCTH, U3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
yYpOBHEBasi OpraHu3aIlus;
— c(hOpMUPOBAHHOCTD
pacKpbIBaTh
OCHOBOIIOJIAraloIuX
TEOpUU 51 TUIIOTES: KJIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOM,
HBOJIIOLIMOHHOM, MPOUCXOKACHUS KUZHU
U 4ejoBeka;  — c(hOPMHUPOBAHHOCTh
YMEHUS pacKpbIBaTh OCHOBOIIOJIAral0IINe
OMoIOTHYeCKIe 3aKOHBI "
3akoHomeproctd (. Mengensa, T.
Moprana, H.U. BaBunosa, D. I'ekkens,
®. Miromnepa, K. baspa), rpanunbs ux
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUSA
coJiepKaHue
OHOJIOTUYECKUX

- HpI/IO6peTeHI/IC OIllbITa  IIPUMCHCHU
OCHOBHBIX MCTOAOB HAYYHOT'O ITO3HAHMUA,
HCIIOJIb3YyCMBbIX B OHOJIOTUH:

HAOJII0ICHUS U OIMCAHUS KUBBIX CHCTEM,
MPOIECCOB W SIBJICHUI; OpraHu3aluyd W
MIPOBEICHUS OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIABMKCHHUS THUIOTE3,
BBISIBIICHUS 3aBHCUMOCTHU MEKIY
HCCIIETyEMBIMU BEITUYMHAMH,
00BSICHEHUS TIOTYUYEHHBIX PE3yIbTaTOB U
dbopmyaupoBaHUs BBIBOJIOB c
WCIIOJIb30BAHUEM  HAyYHBIX  IIOHSTHUH,
TEOPU U 3aKOHOB;

— c(OpMUPOBAHHOCTh YMEHUS BBIJCIATH
CYIIECTBEHHBbIE  TNPHU3HAKU  BUPYCOB,

U peUIeHUH MPOoOJIeM PallMOHATBHOTO
MIPUPOAOIIOIB30BAHUS; O BKIIAJE
POCCHUICKHX U 3apYOEIKHBIX YUEHBIX

B pa3BUTHE OMOJIOTHH;

— BJIaJIEHUE CUCTEMOI OMOJIOTHYECKUX
3HaHWH, KOTOpask BKJIKOYAECT:
OCHOBOTIOJIATAIOIINE OMOIOTHYECKHE
TEPMUHBI U TIOHATUS (KU3Hb, KJIETKA,
OpraHu3M, MeTadoJIn3M, TOMEOCTa3,
CaMOPETYJIALNS, CAMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, HK3MEHYUBOCTH, POCT
Y pa3BUTHE); OMOJIOTHUECKHUE TEOPUH
(xnerounas teopust T. 11IBanna, M.
Ilnerinena, P. BupxoBa; XxpoMocOMHas
Teopus HaciencTBeHHocTH T. Moprana);
yuenus (H. W. BaBunoBa — o 1ieHTpax
MHOT000pa3usi U MIPOUCXOKIACHUS
KYJIBTYPHBIX PACT€HUH ); 3aKOHBI
(emmHOOOpA3HS TOTOMKOB ITEPBOTO
MTOKOJICHUS1, PACILIECTIIICHHUS, YUCTOTHI
rameT, He3aBUCUMOro HaclieqoBaHus [
Menpensi; ToMOJIOTHYECKUX PSAI0B

B HACJIEACTBEHHON N3MEHYUBOCTHU

H.W. BaBuiosa); mpuHIUIIBI

(KOMITJIEMEHTAPHOCTH);
— BIIQJICHUE  OCHOBHBIMH  METOIaMH
HAQy4YHOI'O IIO3HAHUS, HCIOJIb3yCMbIMU

B OMOJIOTUYECKHUX MCCICOBAHUSIX KHUBBIX
00BEKTOB (omucanme, U3MEpeHHE,
HaOIIIOIEHNE, YKCIIEPUMEHT).




KJIETOK  NIPOKapuoT W JYKapHUoT;
OJTHOKJIETOYHBIX ¥  MHOTOKJICTOYHBIX
OpPTaHW3MOB, BHJIOB, OHWOTEOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH  MPOIIECCOB
oOMeHa BELIECTB U  IPEBPALICHUS
SHEPrMM B  KJIETKe, (OTOCHHTE3a,
IUTACTHYECKOTO W DHEPTreTHYECKOTro
oOMeHa, XEMOCHHTe3a, MUTO3a, Melo3a,

OIIJIOJJOTBOPEHMUS, pa3BUTHUSA u
pPa3MHOXKCHUS, WH/IUBUYTbHOTO
pa3BUTHUs ~ OpraHu3ma  (OHTOIE€HE3a),
O60pBbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa,

BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpejie 0OMTaHusl, BIUSHUSA

KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX WU3MEHEHU N B
IKOCHCTEMAX cBOCH MECTHOCTH,
KPYyroBOpOTa BEIIECTB W IPEBpAIICHUE
SHEPrUHu B ounocdepe; —

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH
MONy4YeHHbIE 3HAHUA M1 OOBSCHEHUS
OMOJIOTUYECKNX TIPOIIECCOB M SIBIICHUH,
JUTSL TIPUHSTHS TTPAKTUYECKUX PEIICHUH B
IMOBCEHEBHOM JKU3HU C LICTIbIO
oOecreucHrus  0€30IMACHOCTH  CBOCTO
3II0POBbSI M 3JIOPOBBSl  OKPYIKAIOIIUX
Jrofied, coOrofeHust 310poBoro obpasa
JKU3HU, HOPM TPaMOTHOTO TMOBEACHUS B

OKpYXKaroIei MPUPOJTHOMN cpene;
MMOHUMAaHUE HEO0XOIUMOCTHU
HUCIOJIL30BAHHUS IOCTHIKECHUH
COBPEMEHHOM ouonoruu u
OMOTEXHOJOTHUH Il PaIlMOHAIBHOTO
MPUPOJIONOIB30BAHMS;

— c(hOPMUPOBAHHOCTh YMEHHS pPENIaTh
OMOJOTHYECKHEe  3aJa4yd, COCTaBIIThH
TCHOTUIIMYCCKHUE CXEMBI CKPCIIMBAHHA
JUIsi  pa3HbIX TUIOB  HACJIEJOBaHUSA
IIPU3HAKOB y OPraHW3MOB, COCTaBIATh
CXEeMbl NIEPEHOCa BEUIECTB M SHEPrUHU B
9KOCUCTeMax (LIeTH MUTAHMs, MUIIEBbIC
CEeTH);

— c¢(hOpMUPOBAHHOCTH YMEHUM
KPUTHYECKH OIICHHBATh HH(OPMAIIHIO
OHMOJIOTUYECKOTO coJiepKaHus,

BKJIIOYAIOMIYKO TICCBAOHAYYHBIC 3HAHUA
W3 pa3IMYHBIX HCTOYHHUKOB (CpeiCcTBa
MaccoBOM uH(popMaIuy, Hay4HO-
MOITYJIAPHEIE MaTepuasbl);
MHTEPIPETUPOBATh STUYECKUE ACIEKTHI
COBPEMECHHBIX I/ICCJ'ICJIOBaHI/Iﬁ B
OMoJOTuM, METUIMHE, OMOTEXHOJOTHUH;
paccMaTpuBaTh rJ100aTbHBIC




IKOJIOTMUYECKHE poOIeMbI

COBPEMEHHOCTH,  (OPMHPOBATH  TIO
OTHOIICHHIO K HUM  COOCTBEHHYIO
TIO3HIIUIO;

— c(OpMUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE THCHMEHHBIE M YCTHBIE
COOOIIeHNsT Ha OCHOBE OMOJIOTHYECKOM
uH(bOopMauu u3 HECKOJIbKUX
HMCTOYHHKOB, T'PAMOTHO HCIIOJb30BAThH
MOHSATUHHBIN anmapat OUOJIOTHH.

Kox OK

OO0mme KOMIeTeHINH peaTu3alun
NPOrpaMMbl Y4eOHOMH MCHUTLINHBI

OK 01

Bribupate criocoObl perieHust 3agad NpodeCCHOHAIbHONU NeATeIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02

Hcnonp30BaTh COBPEMEHHBIE CPENICTBA IIOMCKA, aHAIN3a U UHTEPIPETAluU
uH(popMalnu, U WHOOPMALIMOHHBIE TEXHOJOTUH JJI BBIIOJHEHUS 3a/1ady
npodeCCUOHATILHOMN 1€ TeIbHOCTH.

OK 03

[InanupoBaTh U peaau30BBIBATH COOCTBEHHOE NPO(ECCHOHATBHOE U
JUYHOCTHOE  pa3BUTHE, MPEANPUHUMATENBCKYIO  JEATEIbHOCTh B
npodeccnoHanbHOM  cepe, HCIONB30BaTh 3HAHHUS 10 (UHAHCOBOUH
I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalLIUsX.

OK 04

D¢ dexTrBHO B3aMMOIEHCTBOBATh M Pa0OTaTh B KOJUIEKTUBE U KOMAH/IE.

OK 06

IIposiBIATE TIpakIaHCKO-IIATPUOTUYECKYIO IIO3UIMUI0, JEMOHCTPUPOBATH
OCO3HAaHHOE IIOBE/IEHUE HAa OCHOBE TPAJUIMOHHBIX OOIIEYEIIOBEUECKUX
LIEHHOCTEH, B TOM YHUCJIE C YY4E€TOM TapMOHHU3ALMHM MEKHALMOHAIBHBIX U
MEXPEIIUTUO3HBIX OTHOILEHUH, IIPUMEHSATD CTaHJapThl
AHTUKOPPYIIIMOHHOTO TOBEACHUSI.

OK 07

ConelicTBOBaTh COXPAaHEHHIO OKpPY’KAaloLIeH Cpelbl, pecypcocOepexeHUIo,
MNPUMCHATL 3HaHUA 00 H3MEHEHUH KJIIMMaTa, IPUHIUIIBI 6€pC)KJ'H/IBOFO
IPOM3BOACTBA, YPPEKTUBHO JICHCTBOBATH B YPE3BBIYANHBIX CHUTYALUSIX.

2. CTPYKTYPA U TIPUMEPHOE COJAEP)KAHUE YUYEBHOM JUCIIUILIUHBI

2.1. O0bem yueOHOM AMCUMIIMHBI M BUAbI Y4e0HOI padoThI

O06mwem yacos, Bcero,
. B T.4 B (popme
Bup yueOHOM esTenbHOCTH ® ph
MPaKTHYECKOIH
MIOJITOTOBKH
O0BbéM o0pa3zoBaTe/IbHOW NPOrpaMMbl  Y4eOHOH JHCHHMIIMHBI 128
(Bcero), B TOM 4HCIIC:
00BbéM padoThI o0y4yaommxcs BO B3aHMO/ICHCTBHH € 120
npenojaaBarteJieM 10 BUIaM Y4eOHbIX 3aHATHIA:
JIEKIAN 40
MPAKTUYECKHE 3aHATUS 80
nabopaTOpHbIE 3aHATHS HE TPETyCMOTPEHO
CeMUHAaphbl HE TPETyCMOTPEHO




KOHCYJIbTaITu! 2
KypcoBas paGora (mpoekr) HE MPEIYCMOTPEHO
CamocrosiTesibHast padoTa 00y4yarouerocs: HE IIPETyCMOTPEHO
IIpomMeskyTouHasi arTecTanus B hopMe 3K3aMeHa 6

2. CTPYKTYPA U IIPUMEPHOE COJIEP)KAHUE YYEBHOU JUCLIUTIIMHBI

2.1. O06bem y4eOHOI TMCHUIIIHHBI M BU/IbI y4eOHOH padoThl

O0mnem yacos, BCero,
. B T.4 B popme
Bun yueOHOH nesiTenbHOCTH ® p
HPaKTHYECKOM
MOJITOTOBKH
NuanBuayanbHbIi NpoeKT 32
00BbéM padoThI o0yuyarommxcst BO B3aHMO/IeICTBHH € HE MPEyCMOTPEHO
npenoaaBaTteieM 10 BHIaM Y4eOHbIX 3aHATHIA:
JeKIUU HE MIPelyCMOTPEHO
MPAKTUYECKHE 3aHATHUS HE MPelyCMOTPEHO
nabopaTOpHBIE 3aHATHS HE MIPelyCMOTPEHO
CEeMUHApBI HE MIPelyCMOTPEHO
KOHCYJIbTAITIH HE MIPelyCMOTPEHO
KypcoBas paéora (mpoexr) HE MPELyCMOTPEHO
CamocTosiTesibHasi padoTa 00y4alomerocs: HE MPETyCMOTPEHO
IIpoMeskyTouHasi aTTecTanus B hopme apyrue hopMbl 32




2.2. TemaTnueckuii mJiaH u cogaep:xanue yueoOnoi qrucunniaunbl I1/1.02 buosorus

HaumeHoBaHue Conep:xxanue yueOHOro marepuaja u GopmMbl OpraHu3anum JAesiTeJIbHOCTH Oo0bem Koabl komnereHuui
pa3ieioB U TeM 00y4arIMXcs 4yacoB (OK, IIK) u
JIMYHOCTHBIX
pe3yJIbTaToB,
¢popmupoBanmnio
KOTOPBIX
Crocoo0cTByeT
3JIeMEeHT
NPOrpaMMBblI
1 2 3 4
Pa3nen 1. buosorus kak Hayka. MeToabl HAy4YHoro no3Hanms. 1 cemectp 554 7/6/3
Tema 1.1. Copep:xxanue y4e0HOIro MaTepuaa 1
Kpartkas ucropus 1. Kparkas ucropust pa3BUTHs OMOJIOTHH.
pa3BuTHs OHOJIOTHH. 2. OcHOBHBIE OUOJIOTHYECKHUE HAYKH.
Cucrema omojorndeckux | 3. Meroasl HcCiae10BaHus B OUOJIOTHH.
HayK. CylIHOCTb U 4. 3HaueHre OUOJIOTHH.
CBOICTBA JKHBOIO. 5. O01re Tpu3HaKK KUBBIX CHCTEM. OK 01
YpoBHuU opranu3anuu u | 6. YpoBHU OpraHU3aINH KUBOW TPUPOIBI. OK 02
METOAbI MO3HAHUSA B TOM 4nc/ie npaKTHYeCKUX U J1a00pATOPHBIX 3aHATHH
7KMBOM IIPUPOABI.
IIpakTHyeckoe 3aHsATHE 1
Beimmonnenue 3amanmii  «MeTOapl  MCCENOBaHUS — OMOJIOTHH», «YPOBHH
OpraHM3alH )KUBOHI NpUpoabD», «CBONCTBA JKUBBIX CUCTEMY.
Tema 1.2. Copepxxanue y4yeOHOro MmarepuaJia 1
HUcTtopus usyyenus 1. Ucropus nzydyenus kietku. OCHOBHbIE MOJOKEHUS KJIETOYHON TEOPHUH. OK 01
kJaeTku. Kierounas 2. Makpo — ¥ MUKPODJIEMEHTBI. OK 02
Teopusl. 3. Boma. MunepaibHbIE COH. OK 04
XuMH4YeCKHil cOCTAB
KJIETKH. B TOoM unc/ie NpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHI
Heoprannueckue IIpakTHyeckoe 3aHATHE 1
BellecTsa, Bxoasuue B Pemrenne 3a1a4 Ha pacyeT XUMUYECKHUX DJIEMEHTOB B [IMTAHUHU.
COCTaB KJIETKH.
Tema 1.3. Copnepxxanue yuyeOHOIro MmarepuaJia 1




XuMHYeCKUi coctas | 1. Jlunuael, ctpoeHre U QyHKITUH. OK 01
KJIETKH. 2. YrieBoabl, CTpOeHUE U (PYHKIHH. OK 02
Opranuyeckue 3. benku, crpoenue u dbyaknun 6enkoB. JleHaTypalus, peHaTypaius, 1eCTPYKIIHsI. OK 04
BelllecTBA, BXOAsIIINE B B TOoM unc/ie npaKTHYECKUX U J1a00pPATOPHBIX 3aHATHI
€OCTaB KJIETKH. JInnuasbl. JlaGopatopHas paGora
Yraesoasbl. beaku.
«Jlenaryparus 6enkay.
IIpakTH4eckoe 3aHsATHE
Pemenue 3ana4 Ha pacueT O€JIKOB, )KUPOB U YIIEBOJIOB B MUTAHUU.
Tema 1.4. Conepxanue y4eOHOro MarepuaJia
Oprannuyeckne 1. Buapl HyKJI€MHOBBIX KHUCIOT.
BellecTBA. 2. Oco6ennoctu crpoenus JIHK. [TpaBuno kommnementapaoctu. @ynkiuu JTHK. OK 01
HyxusiennoBbie kucaorbl. | 3. Ocobennoctu crpoenust PHK, Buast u pynxmmm PHK. OK 02
4. "'eHETUUECKUU KO,
OK 04
B TOM 4nc/ie NpaKTHYeCKUX U J1a00pPATOPHBIX 3aHATHIH
IIpakTH4yeckoe 3aHsATHE
Pemrenne OMOMOTHYECKUX PACUETHBIX 3a/1a4.
Tema 1.5. Conepxanue y4eOHOro Marepuasia
JyKapuoTHYeCKast 1. Dykapuornueckas kinerka. [lutomnasma. Opranousl.
KJIETKa. 2. SAnpo. XpOMOCOMBI. OK 01
OK 02
B Tom unciie mpakTHYECKUX M J1a00PATOPHBIX 3aHATHI OK 04
IIpakTHYeckoe 3aHsATHE
«Ctpoenue v pyHKIUU OPTaHOUIOB KIETKN.
Tema 1.6. ConepxaHue y4eOHOro MaTepuaJia
IIpokapnoruyeckasn 1. PaznooOpasue npokapuoT.
kJieTka. Hexierounas 2. CTpoeHHe POKapUOTHIECKOM KIIETKH. OK 01
(opma :xu3HM: BUPYCBI. | 3. Bupychl: cTpoeHue, pa3MHOXXEHUE, BUPYChI KaK BO30yAUTENH OOJIE3HEH. OK 02
OK 04

B TOM 4nciIe NPAaKTHYECKUX U J1a00PATOPHBIX 3aHATHIT

JlabopaTopnasi paGora




«M3y4yeHne Mopdosoruu XxpoMocoM MIEKOIUTAOIINX Y.

JlabopaTopnasi paGora 1
«CTpoeHue 3yKapuoTH4ecKuX (pacTUTENbHOM, )KUBOTHOU, TPUOHON) 1
MPOKAPUOTUYECKUX KIIETOK).
Pazznen 2. Opranusm 5/9/2
Tema 2.1. B ToM umciie npakTHYecKuX U J1a00PAaTOPHbBIX 3AHATHH
OGMeH BemecTB u TlpakTHYeCKOe 3aHATHE 2 OK 01
npesBpameHue SHepruu. | 1. OOMeH BEIeCTB U SHEPruu. [IMCCUMUIIAIINS U aCCUMUIISIINS. OK 02
IlnacTuueckuii o6meH. 2. Tunsl nutanus. [lnacTHyecKuii oOMeH. OK 04
doTtocunTes. 3. ®oTOCHHTE3, CBETOBAs U TEMHOBAs (Da3bl.
Tema 2.2. B ToM uMciie NpakTHYeCKUX U J1a00PATOPHBIX 3aHATHI
Peanusauus IIpakTH4Yeckoe 3aHATHE 2 OK 01
HACJIeACTBEHHOM 1. 'eneTnueckuii Ko/I. OK 02
uHpopmauuu B KjIerke. | 2. buocunres 6enka. Tpanckpuriust. TpaHcsius.
3. Pemenue 3agau.
Tema 2.3. Coaepxanue y4eOHOro MaTepuaa 1
OO0MmeH BelecTB U 1. Dramnsl sHEpreTHYeckoro oOMeHa y aspoOHbBIX U aHAIPOOHBIX OPTaHU3MOB.
npeBpamieHne SHEPruu. 2. IloaroroBUTENBHBIN, aHAIPOOHBIN, aDPOOHBIM TAIBI YPHEPTETUIECKOTO OOMEHA.
JHepreTu4ecKuii 0OMeH. OK'1
B Tom unc/ie MpaKTHYECKHUX U J1a00PATOPHBIX 3aHATHH 8K 8421
K
IIpakTH4Yeckoe 3aHsATHE 1
Pemenue 3agau.
Tema 2.4. Conep:xxaHue y4eOHOro MaTepuasia 1
Henenue kierok. MurTo3. | 1. Buasl geneHus KIETOK: aMUTO3, MUTO3, Mei03. JKHM3HEHHBIHN IIUKIT KIIETKH.
2. MUTOTUYECKHH IUKIL.
3. MuTto3. ®a3bl MUTO3A.
4. Uzyuenue (a3 MuTo3a u meiosa. OK 01
OK 02
B Tom unciie mpakTHYECKUX U J1a00PATOPHBIX 3aAHATHI OK 04
IIpakTHYeckoe 3aHsATHE 1

Pemenue 3agau.




Tema 2.5. ConepxxaHue y4eOHOro MaTepuaJa 1
Pa3mHokeHue 1. Tunel pa3sMHOXKEHHSI — OECTIONIOE U TIOJIOBOE. OK 01
opraHusmos. Meiio3. 2. CriocoObI 6ecriosioro pa3sMHOKEHUSI. OK 02
3. CtpoeHnue nosoBbIX K1eToK. CTaauu pa3BUTHUSA MTOJOBBIX KIETOK. OK 04
4. Meiio3. Ctaguu Mero3sa.
B ToM uymciie npakTHYecKUX U J1a00PaTOPHBIX 3AHATHH
IIpakTH4eckoe 3aHsAATHE 1
Pemenue 3anau.
Tema 2.6. Coaepixkanue yueOHOro MaTepuaJa 2
OmoxorBopenue. 1. DOMOpHOHANBHBIN TTEPUOJT PA3BUTHS.
NuauBuayaabHoe 2. ITocTaMOprOHATIBHBIHN TEPHO Pa3BUTHAL. OK 01
pa3BUTHE OPraHU3Ma. - OK 02
IMOpHOHATLHbII B TOM uMciIe NIpaKTHYECKUX U JTA00PATOPHBIX 3aHATHI OK 04
nepuoa pasBuTHS. JlabopaTopnasi paGora 2
IHocTamMOproHaNbHBIH = =
epHOT PAIBHTHAL «/IBoitHOE OIIOZOTBOPEHHE MOKPLITOCEMEHHBIX PACTEHUID.
«3yuenue mMeiio3a B MbUIbHUKAX I[BETKOBY.
Tema 2.7. IIpakTHyeckas padora 2
CxoacrBo 3apoabimeii ¥ | «CXOICTBO  3apOJbIIIEH, SMOpUOHANIbHAS ~ JAMBEpPreHIMs]  MPU3HAKOB.
IMOpHOHAJILHASA buorenernueckuii 3akoH. BiusHME OKpy)KarolmEeWd Cpeapl Ha  pa3BUTHE OK 01
AUBEpPreHus OpraHUu3MOB). OK 02
NPHU3HAKOB. } OK 04
buorenernyeckui
3aKkoH. PazBurue
OpPraHu3MoB U
OKpY:Kalolas cpeaa.
Pasnen 3. OCHOBBI TeHETHKH 9/9
Tema 3.1. Coaepxanue yueOHOro MaTepuaa 1
OcCHOBBI y4eHHH O 1. Ilpeamer u 3a1a4n TEHETUKH.
HACJIE/ICTBEHHOCTH U 2. Posib nuuTONOruu ¥ SMOPHOJIOTUU B CTAHOBJICHUN T€HETHUKH.
U3MEHYMBOCTH. 3. Bxuag poccuiickux u 3apyOeKHbBIX YUEHBIX B Pa3BUTHE T€HETHKHU. OK 01
4. Metopl TeHETUKH (THOPHUIOIOTUYECKUN, ITUTOTCHETUYECKUN, MOJEKYISIPHO- OK 02
TeHETUYECKUN). OK 04
5. OCHOBHBIE T€HETUUECKHUE MOHATHUS., TCHETUUECKAsl CUMBOJIKA.
B Tom unc/ie MPaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
IIpakTnyeckas padora 1

Pemrenue 3anmau.




Tema 3.2. ConepxxaHue y4eOHOro MaTepuaJa

3aKoHOMepHOCTH 1. IlepBeIit 3ak0H MeHens.

HacJIe{0BaHHsA. 2. Bropoii 3axkon Menaens.

MonorudpuaHoe 3. 3aKOH YUCTOTHI TaMeET. OK 01

CKpeIMBaHUE. B ToM unciie NPAaKTHYECKHUX M JIA00PATOPHBIX 3aHATHI OK 02
IIpakTuyeckas padora OK 04
Pemenue 3anau.

Tema 3.3. Conep:xxanue y4e0HOIro MaTepuaa

3akoHoMepHOCTH 1. Tpetnii 3akon Menpens.

HacJIe10BaHUsI. 2. AHanu3upylollee CKpeluBaHue. OK 01

JurnépuaHoe OK 02

CKpelMBaHue.
B ToM umciie npakTHYecKUX U JIa00PATOPHBIX 3aHATHI OK 04
IIpakTHyeckas padora
CocraBreHue U petieHue 3a/1a4 Ha JUTHOpUIHOE CKpEIIBaHHeE.

Tema 3.4. Conaep:xxanue y4e0OHOro MaTepuaa

CuemnieHHnoe

HACIET0BAHRAE 1. 3akon Tomaca Moprana

NPH3HAKOB. 2. XpOMOCOMHasi TEOpHS HACIIEACTBEHHOCTH. OK 01
3. CueruieHHOE HacleOBaHUE IPU3HAKOB. OK 02
B TOM 4nc/ie NpaKTHYeCKUX U J1a00pPATOPHBIX 3aHATHIH OK 04
IIpakTHyeckas padora
Pemenue 3amau.

Tema 3.5. Coaepxkanue yueOHOro MaTepuaJa

HacaenoBanmue, 1. I'ereTnka moia.

CHEIIEHHOE C IT0JIOM. 2. HacnenoBanue, CLEIIIEHHOE C ITOJIOM.

OK 01
OK 02

B ToM 4nciie NpaKTHYeCKUX U JJA00PATOPHBIX 3aHATHIT OK 04
IIpakTnyeckas padora
Pemrenue 3agau.

Tema 3.6. Conepxanue y4eOHOro MaTepuaJia OK 01




B3aumopeiictBue 1. B3aumopeiicTBue aIeNIbHBIX TE€HOB: TIOJIHOE JOMUHUPOBAHUE, HEMOJIHOE OK 02
aJL1eJIbHbBIX TeHOB. | JIOMUHUPOBaHUE, KOJOMUHUPOBAHKUE, CBEPXJOMUHUPOBAHUE. OK 04
B3aumoaeiicrBue 2. BzaumopelicTBue HeaUIeNbHBIX TE€HOB: KOMILJIEMEHTAPHOE B3aWMOJICHCTBUE,
HeaJllIeJIbHbIX T€HOB. AMHUCTA3, MOJIUMEPHOE JEHCTBUE T€HOB.
B TOM uMciie NIpakTHYeCKUX U JT1a00PATOPHBIX 3aHATHI
IIpakTHyeckasi pab6ora 2
CocraBiieHHE U pELICHHE 3a/]1a4.
Tema 3.7. Copep:xxaHue y4e0HOIr0 MaTepuaJa 2 OK 01
3aKOHOMEPHOCTH 1. HacnencTBennast usMmeHunBocTh. Hopma peakumu. OK 02
H3MEHYHBOCTH. 2. HenacnencTBeHHas ©3AMEHUHMBOCTh: KOMOMHATHBHAS U MyTaI[HOHHAS. OK 04
3. MyTtareHsslie (GpaKTopsbI.
Tema 3.8. B ToM uMciie mpakTHYeCKUX U JIA00PATOPHBIX 3aHATHH
I/Isyqe}m“e H3MEHYIMBOCTH | [[pakTHYecKast padoTa 2 OK 01
PACTCHHH H AKHBOTHBIX. 1. Onpenenenne MoOAU(PUKALMOHHOW HW3MEHYMBOCTU JIUCTHEB JIABPOBUILHU. OK 02
IMocTpoenue | . . OK 04
BAPHAIHOHHOI KPHBOiL. ; O(():TpOCHI/Ie BapI/IaI_[I/IOHIjOI/I KPUBOM.
. Onpenenennie cpeaHeld HOPMbI MOJU(PHUKAIIUKA POCTa O0YUAIOIIMXCS B TPYIIIIE.
ITocTpoeHne BapuanluOHHON KPUBOM.
Pasnen 4. OCHOBHEI ceJICKITUH 3/0/2
Tema 4.1. Coaepxkanue y4eOHOro MaTepuaa 1
OCHOBBI CeJIeKIINHU 1. Cenekmust: 3a0a49u CEIEKIIAM.
pacTeHuil, )KWBOTHBIX U 2. Onpenenenre NOHITHI: COPT, MOPOJIa, IITAMM.
MHUKPOOPTraHU3MOB. 3. H.. BaBunoB. LleHTpsl MHOrooOpa3usi W MPOUCXOXKICHUS KYyJIbTYpPHBIX
pacTeHui. OK 01
4. 3aKOH rOMOJIOTUYECKUX PSAJAOB B HACJIEICTBEHHOW U3MEHYMBOCTH. OK 02
OK 04
B ToM unciie npakTHYECKUX M JIA00PATOPHBIX 3aHATHI
JlabopaTopnasi padora 1

«LleHTpbl TPOUCXOXKIECHUS KYyJIbTYPHBIX pacTeHU. LIEHTpBI IPOMCXOKIEHUS
JOMAILHUX KUBOTHBIX».




Tema 4.2. ConepxxaHue y4eOHOro MaTepuaJa
Metoabl COBpeMeHHOM 1. Meroasl ceneKkUMM KUBOTHBIX M PpACTeHHM: WHOPUIUHT, ayTOPUIUHT,
CeJIeKInH. UCKYCCTBEHHBIH 0TOOD. OK 01
2. Co3gaHue mopo/1 )KUBOTHBIX U COPTOB PACTEHUH. OK 02
B TOM uMciie NIpakTHYeCKUX U JT1A00PATOPHBIX 3aHATHI
JlabopaTopnasi pabora 1
«VMckyccTBEeHHBIN OTOOP U €T0 Pe3yIbTaThD»
Tema 4.3. Conep:xanue yueOHOro Mmarepuasa 1
buorexHoJsiorus: =
1. MEKpOOHOTOTHYECKUI CUHTES.
AOCTHKEHUS U
2. KiierouHas MHXEHEpHs. OK 01
NepCcneKTHBbI Pa3BUTHS.
3. 'eHHas nHKEHEpUs. OK 02
Pazgen 5. Teopus 3Bononun. 2 cemectp 85 u 14/4/2
Tema 5.1. Conepxxanue y4eOHOro MaTepuaa 2
HUcrtopus pazsutus 1. McTopus npeacTaBieHUH O pa3BUTHHN XKU3HU Ha 3eMIIE. OK 01
3BOJIIOLMOHHBIX H/ECH. 2. Cucrema oprannueckoit npuposs! K. Jlunues. OK 02
3. Pa3zButue 3BOIIOLMOHHBIX UJIEH.
4. OBomounonHas Teopus XK.- b. Jlamapka.
Tema 5.2. Coaepxanue yueOHOro MaTepuajia 1
IBOJIIONMOHHAS TEOPHsE 1. EcrecTBeHHOHayuHble ITpeanocsliku Teopun Y./Japsuna.
Y.lapBuHa i OK 01
-+\ap . 2. DkcnenunmoHHbIN MaTepuan Y. lapBuHa. OK 02
= OK 04
B Tom uKc/ie MPAKTHYECKHUX M J12a00PATOPHBIX 3aHATHH
IIpakTnyeckas padora 1
3anosHeHUE CpaBHUTEIBHON TaOmuIel: «dBotonronnbie uaen JK.b. Jlamapka u
Y. JapBuHay.
2

Tema 5.3.

Coneprxanue yue0HOro MaTepuaJia




Bup, kpurepun Buaa. 1. Bun OK 01
Honynsiuus. 2. Kpurepuu Buja. OK 02
3. CTpykTypa BUJA. OK 04
4. Ilonmynsuus — aIeMeHTapHas €MHHIA SBOJIOHH.
Tema 5.4. Copep:xxaHue y4e0HOIro MaTepuaa
DakTOpPbI IBOJIIOLUH, 1. HacnexncrBeHHas U3MEHYHUBOCTD.
BbI3bIBAKOIIIHME 2. TlomynsumroHHBIE BOJHBI U Apelid reHos. OK 01
u3MeHeHus B renogonge | 3. Murpauuu. OK 02
MONnyJIsiluu. 4, Wzomsuus.
DaxkTop, 3aKp eI LIul OK 04
U3MEHEHNs1 B reHodoHae
NONYJISINMU: U30JISIIHS.
Tema S.5. Coaepixkanue yueOHOro MaTepuasa
bopnoa 3a 1. ®opmbl GOPLOBI 3a CYIIECTBOBAHKME: BHYTPUBHIOBAs, MEXKBHIOBas, O6opsba C
CymecTBOBaHHUC. HEOIaronpusATHBIMHU (aKTOpaMH BHEITHEH CPEJIbI. OK 01
EcrecTBennbIii 0TOOp. 2. ®OpPMBI  €CTECTBEHHOTO  OTOOpa:  ABWKYLIMH,  CTAaOMIIM3HMPYIONIMH, OK 02
JIM3PYNTHUBHBIN.
B TOM 4nc/ie NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI
IIpakTnyeckas padora
«IBouonMoHHas Teopus. BunooOpazoBanue.
Tema 5.6. Conepxanue y4eOHOro MaTepuasa
Ipucriocodiennocts, 1. TlonsTHe MpuUCOCOOIEHHOCTH OPTaHU3MOB. OK 01
OPraHM3MoOB K YCJOBUSM - OK 02
e — 2. I'pymmst ajlanTalyi: MOp(i)OJ'IOFI/IIIeCKE/Ie, duznonornyeckue, ONOXUMHUYECKUE.
3. OTHOCHTENBHBIN XapaKTep aJanTanuii. OK 04
JlabopaTopnasi paGora
«Ornucanue nprucnocoO0JIeHHOCTH OPraHUu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.
Tema 5.7. ConepxxaHue y4eOHOro MaTepuasia OK 01
MuxpodBoaonus. 1. IToHsiTHE MUKPO3BOJIIOLIUN. OK 02

Cnoco0b1 ¥ nyTH
BH/1000pa30oBaHus.

2. CniocoObl BH1000pa3oBaHus: GpuiieTudeckoe, THOpUIM3alivs, UCTHHHOE.
3. HyTI/I BI/II[OO6p3,30BaHI/I$II AJUIOIIAaTPUICCKOC, CUMIIATPHUICCKOC.




Tema 5.8. ConepxaHnue y4eOHOro MaTepuasa 1
MakposBosonus. 1. TloHsATHE MAKPOIBOJIIOIHH.
Jloka3are/ibcTBaA 2. CpaBHHUTENBHO-MOP(]OIOrHUECKHe JI0Ka3aTebCTBa, CPaBHUTENBHO-
IBOJIIOLMH KUBOM IMOPHOJIOTHYECKHE JO0Ka3aTeNIbCTBA, MAJICOHTOIIOTHYECKHEe, Ouoreorpapuieckue, OK 01
Npupoabl. MOJICKYJISIPHO-OMOXUMHUYECKHE, IUTOJIOTUYECKUE U TEHETHUECKHUE. OK 02
B ToM ymc/ie IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI
JlabopaTopnasi paGora 1
«JlokazarenbcTBa SBOIOLIUM.
Tema 5.9. Copep:xxanue y4e0OHOro MaTepuaia 1
HanpaBieHusi u myTu =
BOTIONMNH. 1. Buonorudeckwuii mporpecc u perpecc. OK 01
Muoroobpasue 2. Ilytu nmocTkeHUsT OMOJOTHYECKOTO0 TpOorpecca: aporeHes3, auioreHes, OK 02
OpPraHu3MOB KaK KatareHes.
3. CucremaTnka, CHCTEMaTHYECKHE €AMHHUIIBL.
pe3yJbTaT 3BOJIOLUH. —
B ToM unc/ie NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
IIpakTHyeckas padora 1
«Apomopdh0o3bl U UAMOATANTALNN Y PACTEHUN U YKUBOTHBIX).
Paznen 6. PazBurne :xu3nmu Ha 3emuie. 4/2/2
Tema 6.1. B TOM 4nciIe NPAaKTHYECKUX U J1a00PATOPHBIX 3aHATHI
I'unoTte3nl JlaGopaTopnasi paGora 2 8§ 8;
HPOHCXO)KIICHHH KHU3HU «AHamm3 u OLCHKAa Pa3JINYHBbIX TUIIOTE3 TPOUCXOKACHUA KU3ZHN.
Ha 3emie. OT MoJIeKyI —
K KJeTkaM. [lepBbie
KJIETKH M UX 3BOJIIOIHUS.
Tema 6.2. Conepxanue y4eOHOro MaTepuaJia 2
IIponcxoxnenue u 1. XumMuueckue npeanoChbliIKi BOSHUKHOBEHHS KU3HHU.
HAYaJbHbIE ITANbI 2. VIcTOYHUKY HEPTUH U BO3PACT 3eMITH. OK 01
pa3BUTHSA )KU3HU HA 3. YcnoBus cpensl Ha ApeBHEH 3emIie. OK 02
3emute. Apxeiickas, 4. Apxeiickas apa.
NPOTepoO30icKasi, 5. Ilporepo3oiickas spa.
naJjeo30McKas 3pbl. 6. [Taneo3oiickast 3pa u €€ MePUOIBI.
Tema 6.3. Coaepxanue yueOHOro MaTepuaa 1 OK 01
PasBHTHE KH3HH B 1. Me3o3oiickas apa. OK 02
ME30301CKYI0 3pYy. 2. TleproIb! Me3030HCKOi IPBL.




B TOM 4nc/ie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHI

IIpakTyeckas padora 1
«CocTaBiieHHE Fe0XPOHOJIOTNYECKOM TaOIULIBD».
Tema 6.4. Coaepxanue yueOHOro MaTepuaJa 1
Pa3zBurue :xu3HU B 1. KaitHo30iicKas spa. OK 01
KailHO30MCKYIO 3pYy. 2. Ilepuoapl KaitHO30MCKOM pHI. OK 02
B TOM 4uc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIA
IMpakTuyeckasi padora 1
«CocraBieHne re0XpOHOIIOTUYECKON TaOIUIIBI.
Pasgen 7. AHTponorenes 7/1/0
Tema 7.1. Coaepxkanue yueOHOro MaTepuaJa 1
Ionoxenne yeaoBeka B | 1. ['Mmore3sl NPOUCXOKACHHS YETOBEKA.
cucremMe ’KUBOTHOTO 2. Ilpu3Haku, onpeaesstolye MoJI0KEeHNE YeJI0OBeKa B KJIaCCe MIIEKOMUTAIOMIHUX.
OPraHuYecKoro Mupa. 3. O0mme mpu3HAKK YEJIOBEKa M YeIIOBEKOOOPa3HBIX 00€3bsIH. OK 01
IBOJIIOLMS IPUMATOB. OK 02
B TOM 4Hc/ie TPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI
IpakTuyeckasi padora 1
«CX0/ICTBO U OTJIMYHE YEJIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsIHY.
Tema 7.2. Coaepxkanue yue0HOro MaTepuaia 2 OK 01
JBHKYyIIHE CHJIBI 1. ®akTOphl aHTPOIIOTE€HE3A: OMOJIOTUYECKUE U COLIMATIbHBIE. OK 02
AHTPOIIOreHesa. 2. Pons Guonoruueckux (GpakTopos. OK 10
3. Ponb conManbHbIX (GaKTOPOB.
Tema 7.3. Conep:xxaHue y4eOHOro MaTepuaJa 2
IBOTIOLHUSA YeJI0BEKA 1. JlpeBHelinue 3Tansl BOJIIOLMH IPUMATOB. OK 01
(anTpOmorenes). 2. Mexny npeBHUMHU 00€3bSIHAMU U JIIOJIbMHU. OK 02
3. IlosiBieHue u cTaHOBJIEHUE pojga Homo. OK 10
4. JIlpeBHEUILINE JTFOIH.
5. IpeBHuE NIOaU.
6. IlepBbie COBPEMEHHBIE JIFOJIH.
Tema 7.4. Copepxxanue yyeOHOro MmarepuaJia 2




Pacb1 yesnioBeka, ux 1. Pacel. EBponieonnast paca. MoHromouaHas paca. ABCTpajio-HETPOHIHAS paca. OK 01
NMPOHCXOKACHUE U 2. Paccenenune yenoBeka 1o MJIAHETE U IMPOUCXO0XKIEHUE pac. OK 02
€IUHCTBO. 3. Kputuka pacusma. OK 11
Pa3jen 8. DkoJiorust BUI0B U MOMYJISIIUH 8/4/1
Tema 8.1. Coaepxanue yueOHOro MaTepuaJa 1
Beenenne. Opranusm u 1. [IpeameT u 3a7a4u KOJIOTHH.
yc/10BUs Cpelbl. 2. AbuoTtnyeckue, OMOTHUECKHE M aHTPONIOTCHHBIE (DaKTOPHI.
3. 3akoH onTUMyMa. 3aKOH JIUMUTHPYIOIIETO akTopa. OK 01
4. AnanTanuu )KUBBIX OPraHU3MOB. OK 02
B ToM ymciie NpakTHYecKuX U J1a00PaTOPHBIX 3aHATHH
IIpakTHyeckas padora 1
«3aKOH JIMMUTHUPYIOLIETO (PaKTOpay.
Tema 8.2. Conepxanue y4eOHOro MaTepuaJia 2
OcHoBHBIE Cpeabl 1. Bonnas cpena. OK 01
JKH3HU: BOJAHASA U 2. HazemHO-BO3ayIIHAS Cpefia. OK 02
HA3eMHO-BO31ylLIHAS 3. IlouBa Kak cpe/a KU3HU.
cpeaa, mouBeHHas cpeaa, | 4. Opranu3MeHHas cpefa.
JKMBbI€ OPTraHU3Mbl KaK
cpeaa sKU3HU.
Tema 8.3. Conep:xxaHue y4eOHOro MaTepuaja 1
buonornyeckne purmMbl. | 1. PurmuuHocTh. buonormyeckue putmbl. CyTOYHBIC, MECSYHbIE U TOJOBBIC
DoTonepuoau3mM. PHUTMBI.
Buonornyeckue 4achl. 2. ®doroneprou3M. OK 01
3. buonoruueckue yacel. OK 02
B TOM 4nciIe NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
IIpakTyeckas padora 1
«OrmpenierieHne XpOHOTHUITA YETTOBEKAY.
Tema 8.4. ConepxxaHue y4eOHOro MaTepuaJia 2 OK 01
B3aumooTHomeHust 1. Tumbl B3aMMOOTHOIIICHUH. OK 02
BH/I0B. 2. KoHKypeHIwusi.




3. MyTyann3m, KOMMEHCAITU3M, aMEHCAITN3M.
4. Dxosoruyeckasi HUIIA.

B TOM 4Hc/Ie NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

JladopaTopnasi pabora 1
«IKOJIOruuecKas HUIIA Y pa3InYHbIX BUIOB PACTEHUN U KUBOTHBIX).
Tema 8.5. Coaepxkanue yueOHOro MaTepuaJa 2
MMonyasinus u ee 1. TTonsiTie moOMyIsAUM.
XapaKTEePUCTHKH. 2. IlpocTpaHCTBEHHOE — pacripenesnieHue ocobeil. UHCIEeHHOCTh  MOIYJISAIUH.
[TnmotHOCTE. Poknaemocts. CMepTHOCTH TonyJisiiiuu. [Ipupoct nonynsinuu. Temn OK 01
pocra. [lonoBas u Bo3pacTHasi CTPYKTYypa. OK 02
3. AuTponoreHHsie (aKTOPbI, HAPYLIAIONINE CTAOUIBHOCTD MOMYJISIIUH.
4. 3axon Xapau-Baitnbepra.
B ToM uymciie npakTHYecKuX U J1a00PaTOPHBIX 3aHATHH
IIpakTHyeckasi padora 2
Pemienue pacuer OMONOrHYeCKUX 3a7a4 Ha 3aKOH Xapau-BainOepra.
Pa3ne 9. DKoJI0rus 3KOCHCTEM 6/2/2
Tema 9.1. Coaepxanue yueOHOro MaTepuaa 2
O0mas xapakTepucTukKa
1. IloHsiTHE SKOCHCTEMBI, KOMITOHEHTBI KOCHUCTEMBI.
IKOCUCTEMBI.
2. [TumeBble 1enu, MUILEBbIE CETH, IMepenada SHEPruu, aKKyMYJISIUS BEIIEeCTB
OpraHu3MaMH. OK 01
3. buonoruueckas mpoaykius U 3anac Ouomacchl B dKOCHCTEME. JKOJOTHYECKOe OK 02
paBHOBECHE.
B TOM 4Hc/ie TPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI
IpakTuyeckasi padorTa 2
«CocTaBiieHre cxeM Iepeayn BeUIeCTB U SHEPruu (Lernel TUTaHus )».
Tema 9.2. Copnepxxanue yuyeOHOro MmarepuaJia 2
Buocgepa. OcHoBHBIE
(bep 1. OOmias xapakTepucTuka 6uocgepsl. OK 01
onocdepHbie OK 02

KPYroOBOpPOTHI BellleCTB.

2. Kpyrosoport yriepoaa.
3. KpyroBopor cepsl.
4. Kpyrosoport a3zora.
5. Kpyrosopot docdopa.




6. [TousTie OMOTEOXUMHUYECKHUX TAKIIOB.

Tema 9.3.

Copep:xxanue yueOHOro Mmarepuasa 2
HHAMHKA IKOCHCTEM.
A 1. O6partumbie U3MEHEHUS YKOCUCTEM. OK 01
2. HeoOpatumbie M3MEHEHHUS SKOCUCTEM: CYKIIECCHH. OK 02
Tema 9.4. B ToM uMciie npakTHYeCKUX U JIA00PATOPHBIX 3AHATHH OK 01
Buomsbl. OK 02
JladopaTopnasi padora 2
«AHaNN3 CTPYKTYPHI PA3TUIHBIX ONOMOBY.
Paznen 10. [Ipukaagnas 3xoa0rust 6/8/0
Tema 10.1. Coaepxkanue yueOHOro MaTepuaJa 1
Arposkocucrema. 1. CocrtaB U CTPYKTypa 3KOCUCTEMBI.
2. CoxpaHeHue TI0I0POIus TTOYB. OK 01
3. Buasl 6uosoruyeckoro pazHooopasusi. OK 02
B TOM 4nc/ie IpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHI
IlpakTHyeckasi padora 1
«YepTbl CXOACTBA M  pas3vuusg MEXAY IPUPOJHOM  DKOCHCTEMOM U
arpo3KOCUCTEMOH.
Tema 10.2. Coaepxanue yueOHOro MaTepuaa 1
OO0masn xapakTepucTuka | 1. ['opoacKkue JKOCHCTEMEL. Y pOaHu3amus.
TOPOACKHX  JIKOCHCTeM. | 2. [[poGiema aBTOMOOMIBHOTO TPAHCIIOPTA.
JKOJIOTHYECKHUE 3. BonocHabxeHue u sHEProcOepekeHue.
npoodjeMbl ropoaoB. | 4. [IepcrieKTUBBI Pa3BUTHSI TOPOJIOB.
IlepcniekTuBbl pasBuTus | 5. CocraBieHue IJIaHa MCCIEIOBAHMs 10 OleHKe 3arpsa3Hennoctd TKO 1BopoBoii OK 01
ropojaoB. TEPPUTOPUH. oK 02
B TOM 4nc/Ie NPAaKTHYECKUX U J1a00PATOPHBIX 3aHATHI
IIpakTyeckas padora 1
«CocraB TKO, 3axopoHeHue, cxxuranue, nepepadoTkay.
IpakTuyeckas paGora 2




«Omnuncanue KHJINIIA 9€JI0BEKaA KakK HCKYCCTBGHHOﬁ OKOCHUCTEMBID).
«Moii PKOJIOTUYECKHUM CIIeI. OKOHOMUS BOJbI, 3JICKTPOSHCPTHHU, TCILJIA».

Tema 10.3. Copnepxxanue yueOHOro MmarepuaJia
Buonornyeckoe 1. 3anoBenHUKH, HAIMOHAIbHBIE W TPUPOJHBIE MAPKH, MAMSATHUKU TMPUPOAIDI,
pa3sHooOpa3ue OPUPOJHBIC 3aKa3HUKH, JCHIPOJIOTHYECKHEe TapKu U OOTaHMYECKUE CaJlbl.
Poccumn. Oco00 | O6bexThl Beemuproro nacienus KOHECKO. OK 01
oxpansieMble mpupoanbie | 2. [lonsarue KpacHoll KHHUTM W UCTOpUS CO3JaHMs, MOHATHUE M 3HAYCHHE OaHKa OK 02
Teppuropuu Poccuu. TEHOB.

B ToM umciie npakTHYecKuX U J1a00PaTOPHBIX 3AHATHH

IIpakTnyeckasi padbora

«Oc0060 oxpaHsieMble IPUPOIHBIE TEPPUTOPUNY.
Tema 10.4. Coaepxkanue yueOHOro MaTepuasa
ITpoGJemMbl pauMoOHaIbLH | 1, Bubl 1ECOMONL30BAHUS.
oro HCIO0JIL30BAHMA | 2. HapyIieHue J1econoab30BaHusl. OK 01
JIECHBIX IKOCHCTEM. OK 02
IHouBennnle PECYPChL. | B ToM 4uc/ie NPAKTHYECKUX U JJA00PaTOPHBIX 3aHATHIA OK 11
Oxpana 1| TIpakTuyeckas padora
HCTOTL30BAHHS HEAp- «OxpaHa MOYBEHHBIX PECYPCOBY.
IIpodsema
ONYCTHIHUBAHMS.
Tema 10.5. Copepxanue y4e0HOro marepuaJia
IIpoOsaempl panuonaabl | 1. Mcrnons3oBaHue W IOCIAENCTBHS MCIOJIb30BAHMS PECypCOB NPECHOBOAHBIX
oro HCITOJBb30BAHUA | DKOCUCTEM. OK 01
NPECHOBOAHBIX U | 2. Vcnonp30oBaHWe ©  TIOCJICICTBUS  HCIOJIB30BAHUS  PECYPCOB  MOPCKUX OK 02
MOPCKHX IKOCUCTEM. | B KOCUCTEM.
Oxpana aTrmocdepsl. B ToM uyMciie mpakTHYeCKUX U J1a00PaTOPHBIX 3AHATHH

IIpakTHyeckas padora

«BnusiHME nesTenbHOCTH YenoBeka Ha atMochepy. OxpaHa aTMOChEpb».
Tema 10.6. Copnepxanue yueOHOro MmarepuaJia
AHaJIM3 COCTOSIHUSA OK 01
HapoJoHace/eHHs1 MUpa. | 1. [aBHble qeMorpaduyecKue MoKa3aTelH. OK 02
Yupasiienue 2. II10THOCTD HaCeIeHus. OK 6
aemMorpaguyecKuM 3. Poxgaemoctb. CMEPTHOCTb.
MPOLECCOM. 4. EcTecTBEHHBIN MPUPOCT HACETICHUS.

5. llemorpadudeckuit mepexoji. 3A0pOBbE HACEICHHUS.




6. HpO}IOJ’DKI/ITeJ'IBHOCTI) KU3HU U BOSp&CTHOfI COCTaB HACCJICHHUA.

B ToM uymciie mpakTHYeCcKUX U J1a00PaTOPHBIX 3AHATHH

IIpakTyeckas padora 1

«Pacuer neMorpadudeckux rmokasaremnei.
Paspgen 11. Pemuenue 3agau. 3/9/0
Tema 11.1. Conepxanue y4eOHOro MaTepuaJia 1
CocraBJjienue 1. Onpe):[eneHHe TCHCAJIOTMYECKOIr0 METOZIa H3y4YCHMS pOHOCHOBHOI‘/'I, 3TaInbl OK 01
POAOCIOBHOM " €e | cocTaBJIEHHUS POJIOCIOBHOM. OK 02
aHa/Iu3. 2. CUMBOJIBI, HCITOJIB3YEMBIC JUISI COCTABJICHUS POJIOCIOBHOM.

3. Tumnbl Hacneq0BaHUS IPU3HAKOB.

B Tom unciie NpakTHYECKUX U J1a00PATOPHBIX 3aHATHH

IIpakTuyeckasi padora 1

«CocTtaBneHue poIOCIOBHOM U ee aHan3Y.
Tema 11.2. Conepxanue y4eOHOro MaTepuasa 2
HccaenoBanue 1T OK 01
POI0CIOBHOI KaK 2. PI/IHBI HACJIeJIOBaHUSI IPU3HAKOB. OK 02
reHeajjormyeckui merog | = CIICHNE 3a/1a1.
U3ydeHus
HACJIe/ICTBEHHOCTH.
Tema 11.3. B TOM 4nciIe NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI OK 01
Pemrenne  3aga4 B | [IpakTuyeckas paGora 8 OK 02
¢opmare BITP. Penrenue 3amau. OK 04
Bcero 72/54/14
Koncyabranumn 2
IIpome:xyTouHas 4

aTTeCTAallud - SK3aMCH




O0bem oOpa3zoBaTe/IbHOM

NPOrpaMMbl
AUCHMILTHHBI

y4eOHoit

144




03N DN K~ W —

W NN NN N NN NN o = = e e e e = = O
OOV OO AN WD~ OWOVOJIONW DN WN—~O

2.3. UHAMBHUAYAJIbHBIH NPOEKT.

Obyuarowuiics umeem npaso 8vl00Pa 8bINOIHEHUSI UHOUBUOYATbHO20 NPOEKma no memamuxe OanHoU 00uenpopeccuoHanbHol OUCYUNTUHDL.

Temaruka HHIUWBUYAJIbHBIX ITPOCKTOB.

. BiusiHue niBeTa Ha HACTpOEHUE YEIOBEKa.

. baktepuruaHoe nerictBrue (UTOHIINIOB.

. brosornueckue puTMBI pacTeHUH.

. MOHUTOPHUHT COCTOSIHUS CEPAEYHO-COCYAUCTOU CUCTEMBI CTYICHTOB I'PYIIIIbIL.
. Hacneacreennnie 6one3Hu.

. bruonornueckoe 3HaYCHUE JKUPOPACTBOPUMBIX BUTAMUHOB.

. BUOpUTMBI — BHYTpEeHHHE Yachl YeJIOBEKa.

. BI/IOJ'IOFI/I‘IGCKEUI pOJII) BUTAMHUHOB.

. BJII/I3HCIII>I — I-I}/Z[O JKHN3HU.

. I3yueHune Hacie0BaHUs IPU3HAKOB JIEBOPYKOCTH B CEMBE.

. buonoruuecku akTUBHbIE BellecTBa. BUTaMUHBI.

. buonorus B npodeccusix.

. 3eJIeHO€ TTOKPBIBAIO 3EMIIH.

. I3yueHune BIUsSHUSA My3bIKaJIbHBIX 3BYKOB Ha YEJIOBEKa U )KUBOTHBIX.
. KpacHast kHura — cursasn TpeBorH.

. DKOJIOTHUYECKUE KPU3UCHI U IKOJIOTHUECKHE KaracTpodsl. [IpenoTBpamenue nx
. @yHKIMH OEJIKOB B OPTaHU3ME.

. OUTOHLUABI U UX BIMSHUE HA MUKPOOPTaHU3MBI.

. Bomublit 0OMeH. 3HaueHne BOAbI JUIsl 310pOBbsI YETIOBEKA.

. Izyuenne HacnenoBaHus MPU3HAKOB JIEBOPYKOCTH B CEMBE.

. buorexHoOMOTHS — HaZIEKABI M CBEPIICHHUS.

. bopwba co crapenuem.

. Bupycsl — HekneTouHble (hOpMBI )KU3HU.

. BausiHue ctpeccoB Ha 310pOBbE YEIOBEKA.

. T'UMOTE3BI 0 TPOUCXOKICHUN YEI0BEKA.

. EcrecTBeHHBIE cOOOIIECTBA KUBBIX OpPraHU3MOB. broreoneHossl.

. CTpecchl U CTpeccOyCTOHYUBOCTh OpraHU3Ma YeIOBeKa.

. DBOITIOIHUS YEJIOBEKA - BOSMOYKHBIC PE3yJIbTaThI.

. HSyquHe panroHa MUTaHus € HCJIbIO BBIABICHHA B HEM T'CHCTUYCCKU MO}II/ICI)I/IIII/IPOBZLHHBIX HHI'PECAUCHTOB.

. I/IH,Z[I/IBI/I,[[yaJIBHOG Pa3BUTHUEC OPTraHU3MOB, UJIM OHTOI'CHEC3.

BO3HUKHOBCHUS.



31. [Iutanue cCOBpeMEHHBIX MOJIPOCTKOB.

32. UckyccTBeHHBIE OpraHbl — npolieMa U MepCHIeKTHBHI.

33. Mcueszaroniue BUAbl paCTEHUH.

34. Hayunsie noctuxenust B.1. Bepnanckoro.

35. HayuHble 1 3THUECKHE TPOOIEMBI KIIOHUPOBAHUS.

36. HoBble BakIIMHBI - HAJIEXKIbI U CBEPIICHHUS.

37. Ha myTH k ycroitunBomy pa3Buthio. [Ipodnemsr «IloBectku nus Ha XXI Bex».

38. Ouenka paboToCIOCOOHOCTH CTYACHTOB IO WX WHAWBHUIYAIbHOMY CyTOUHOMY XPOHOTHITY.

39. IlpuunHbI HApyIIEHUS 3pEHUS Y AETEH.

40. Pacsl u pacusm.

41. CmenanHble Opaky.

42. CoBpeMeHHBIE IPEACTABIECHUS O IPOUCXOKACHNUH JKU3HU.

43. CTBOJIOBBIE KJIETKU U BBIpAIIMBAHUE OPraHOB M TKaHEH.

44. HacneactBeHHast UH(pOpMalKs U repeada ee U3 MOKOJICHUS B IIOKOJIEHHE.

45. JIpamaTuyecKue CTpaHULbl B ICTOPUM Pa3BUTHUS T€HETUKU. YCIIEXH COBPEMEHHOMN IeHETUKU B MEJUIIMHE U 3/IPaBOOXPAHEHUH.
46. Hcropus pa3BuTus BOMOLMOHHBIX uiel 1o Y./Japsuna.

47 .«Cucrema npupoas» K.JIuHHes u ee 3HaYeHUE U1 pa3BUTHsI OHOIOTUH.

48. CoBpeMEHHBIE NPEACTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTAX IBOJIOLUH.

49. CoBpeMEHHbBIE NIPEACTABICHUS O 3apOXKACHNN )KU3HU. PaccMOTpeHne U OLIEHKA pa3/InYHbIX TUIIOTE3 IPOUCXOXKICHUS.
50. BozzeiicTBue yesoBeka Ha MpHU POy Ha pa3IMYHbBIX ATarax pa3BUTHS YEIOBEUECKOro OOIIEeCTBa.

51. BnusiHue okpy»aromiel cpelpl U €€ 3arpsA3HEHNs Ha Pa3BUTUE OPTaHU3MOB.

52. BnusiHue KypeHus, ynoTpeOiIeHns aJIKOroIs 1 HAPKOTHUKOB POJUTEISIMA Ha SMOPUOHAIBHOE pa3BUTHE peOCHKA.
53.ButamMunsl, (hepMEHTHI, TOPMOHBI U UX POJIb B OpranusMe. Hapyiienus npu ux HegocTatke U U30bITKE.

54. buorieHo3b! (3KOCUCTEMBI) Pa3HOTO YPOBHS M MX COMOIYMHEHHOCTH B ITI00ATbHOM IKOCHCTEME — OHocdepe.

55. Pa3mMuHbIe KOJIOrH4YEeCKHE MUPAMU/IbI U COOTHOLIEHUSI OPTaHU3MOB Ha KAXKJIOM UX CTYIEHHU.

56. Ponb npaBUTENBCTBEHHBIX U OOIIECTBEHHBIX YKOJIOTMYECKUX OPTaHU3alMi B COBPEMEHHBIX PAa3BUTBIX CTPAHAX.

57. PanrioHanbHOE MCIOIB30BaHUE U OXPaHa HEBO30OHOBIISIEMBIX TPUPOIHBIX PECYPCOB.

58. OmacHoCTh T100aNbHBIX HapyIIeHn B Onocdepe. O30HOBBIE «JIBIPHI», KUCIOTHBIE TOXKIH, CMOTH M UX TIPEIOTBPAIIICHHE.



3. YCJOBUSA PEAJIM3ALIMA YYEBHOM IUCIHUILINHBI

3.1. TpeOoBaHMA K MATePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO
Jlns peasin3anuy nporpaMmsl y4eOHON AMCHUIUIMHBI IPEAYCMOTPEHBI:
Kabuner 6uonoruu, OCHaIICHHBI 000y I0BaHUEM:

Muxkpockon «Mukpomen-1» 6 T
[IpenMeTHOE CTEKIIO 50 mt
Mukponpenapatsl 11 mKoJbl «O061mias buonorus 1 KoMIUJIeKT
Mukpomen» (9 o0p.)

ITokpOBHOE CTEKIIO 50 mrt
IInHuieT MeTauIMUeCcKuil 6 mT
Maket «Ctpoenue mosekyinsl JJHK» 1 it
Mogens Bupyca 1 mT
JlabopaTopHast Mozienb OaKTepuu 1 mT
Konba xonnueckas 3 mT
Crakanbl 1aboparopusie S0 mi 6 mT
Mopenb ;KUBOTHOH KIIETKU 1 mr
Mopenn MUTO3a B ME03a JKUBOTHBIX U PACTEHUH, 1 mr
OHMOJIOTHYECKHE

Macio uMepcuoHHOE 100 mu

Pabouee mecto npenopasares
[Tocaounble MecTa MO KOJIMYECTBY 00yUarOIIMUXCs
Jlocka knaccHas
Crenn nHGOPMALMOHHBIN
KomnbroTepHast TEXHUKA C JUIIEH3UMOHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM U BO3MOKHOCTBIO
MOJIKJIIOUEHUS K MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHET».
MynpTUMEIUNAHBIA KOMIUIEKT.
3.2. UndopMmannoHHoe obecrniedeHHe peajn3alui NPporpaMmMbl
3.2.1 OcHOBHBIC HCTOYHUKH

1. buonorus: yueOnuk u npaktukym st CI10 / B. H. Spseirun [u ap.]; nox pea. B. H. Speiruna. -
2-e u3a. — M.: FOpaiit, 2024. - 378 c. - (ObC IOpaiit).

2. buonorus 10-11 knacc (yrryOneHHBIN YpOBEHb): YYEOHHK T CpeaHero oomiero oopasoBanus /
B.H.Apeirun M: UznatensctBo FOpaiit, 2022 357 c.

3. Epemuenko O.3. buonorus: yuenue o 6mocdepe. 3-¢ uza., nep. u gomn. YueOHoe mocooue st
CIIO, Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4. Kamenckuit A.A. buonorus 11 wmacc: yue6. IlocoOue st oOmieoOpa3oBar. opraHu3aIuii:
6a3oBbIif ypoBenb/ A.A. Kamenckuii, E.K. Kacnepckas, B.M. CuBornazos. — M.: IIpocserienue,
2018.-208 c.

5. Koznosa U.M. buonorus: yueonuxk/M.H. Bonkos, A.I. Mycrapun Kosnosa N.U. buonorus:
yueOHuk/M.H. Bonkos, A.I. Mycradun, [DOTAP-Meaua, 2022. (On. 6ubnanoreka «KoHCyabTaHT
CTY/ICHTa»).

6. Ky3nenos, JI.M. Dkonorus: yue6Huk u npaxkrukym ais CITIO/JI.M. Kysuenos, A.C. Hukomnaes.
— 2-e u3a., nepepad. u pon. — M.: FOpaiit, 2018. — 280 c. - (OBC HOpaiir).

7. Jlanuukas, T.B. buonorus. TecTsl: ydeOHOe mocoOue s cpenHero mpodeCcCHOHATBLHOTO
obpazoBanmsi / T. B. Jlanunkas. — Mocksa: WsnmarensctBo  FOpaiit, 2022. — 40c. —
(ITpoeccuonanbuoe odbpazosanue). — ISBN 978-5-534-14157-3. — TekcT: 21€KTPOHHBIN.

8. Mupkun b.M. DOxomnorus: 10-11 kmaccel: 6a30BbIl ypoBeHb: yueOHUK, — M.: Benrtana-Ipad,
2019.-400 c.

9. Haxaepa, B.W. buonorus: reneruka. [Ipaktuueckuii xkypc : yueb.mocobue ans CIIO / B.M.
HaxaeBa. — 2-e u3a., nepepa0. u non. — M.: FOpaiit, 2024. — 276 c.— (OBC HOpaiir).



10. OcHOBBI OHOTEXHOJIOTUU: YYEOHHK M MPAKTUKYM Uil CpeAHero mnpogeCCHOHAIBHOIO
obpazoBanus / ox penaxmueir H. B. 3arockunoii, JI. B. Hazapenko. — 4-e u3a., ucnp. u 101, —
Mocksa: U3narensctBo FOpaiit, 2023. — 384 c.
11. CazonoB, D.B. Dkonorusi ropoackoit cpeasl: yued.mocodbue mns CIIO / 3.B. Ca3oHoB. — 2-¢
u3., ucnp. u goi. — M.: FOpaiit, 2018. — 275 c. - (ObC HOpaiit).
12. CuBornazoB B.M. buonorusi: OOmas Ouonorus. 10xin. ba3zoBslii ypoBeHb: y4ueOHUK/ B.U.
Cusornazos, U.b. Aradonona, E.T. 3axaposa. — 6-e u3z., ucnp. — M.: Ipoda, 2018. — 254 c.
13. TumupszeB, K.A. Ucropuueckuit meroq B Ouonmorun / K.A. TumupsizeB; nox pen. JL.M.
bepuunckoit. — M.: FOpaiit, 2018. — 250 c¢.— (ObC HOpaiit).
14. ¥OnakoBa, O. 1. buonorus: Beyiatomuecs yaensie: yaeo.mocooue s CI1O / O.U. KOnakosa. -
2-e u3a. — M.: FOpaiit, 2018. - 264 c.- (ObC HOpaiit).
15. FOnaxoa, O.W. buonorus: BeIAaroOnIMecs y4YeHbIE: ydeOHOE TOCOOMEe IS CPEIHETO
npodeccuonanpHoro odbpaszoBanmsi / O. U. FOmakoBa. — 2-¢ u3nm. — Mocksa : M3garenbcTBo
IOpaiir, 2022. — 264 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11033-3. —
Tekcr: anexTponnslii / O6pazoBarenbHas maardopma KOpailT.

3.2.2 J/lonoJiHUTEIbHbIE HCTOYHHKHU
1. I'ypoBa, T.®. Dxonorusi ¥ pauMoOHAIbHOE MPHPOOIOIH30BAHNE: YICOHUK W TPAKTHKYM JUIS
CIIO / T.®. I'yposa, JI.B. Hazapenko. — 3-e usn., uci. u nom. - M.: FOpaiit, 2018. - 188 c. - (OBC
FOpaiir).
2. Epemuenko, O.3. buomnorus: ydenue o ouochepe: yued.mocodue mius CIIO / O.3. Epemuenko.
— 3-e u3n., nepepad. u gon. — M.: FOpaiit, 2018. — 236 c.— (3BC IOpaiir).
3. 3anynun, B.W. Coumanbnast sxonorus: yueOHuk i 6akanaspuara / B.W. 3anynun. — 2-e usn.,
ucrp. u gon. — M.: FOpaiit, 2018. — 206 c. - (OBC HOpaiir).
4. Nopnanckuit, H.H. DBomtouusa xu3uu: ydeO.mocobue uisi akaJeMHYEeCcKOro OakajaBpuara /
H.H. Uopnauckuii. — 2-e u3a., ucnp. u gomn. — M.: FOpaiit, 2018. — 396 c.— (3BC HOpaiir).

3.3 O0pa3oBaTebHbIE TeXHOJIOTHH

IIpu peanuzanuu y4yeOHOM AMCHUIUIMHBI HCHOJIB3YIOTCSA pa3iuyHble 00pa30BaTeNIbHBIC
TEXHOJIOTUH, B T.4. TUCTAHIIMOHHBIE 00pa30BaTEeIbHBIC TEXHOIOTHH, SJICKTPOHHOE 00yUeHHE:

— TEXHOJIOI'uHn HpO6JI€MHOFO N JIMYHOCTHO-OPUCHTHUPOBAHHOI'O O6quHH$I;

— UTPOBbIE TEXHOJIOTHH;

— Kelc-TeXHOJIOTHH;

— HHTCPAKTUBHBIC MCTO/bI 06yqu1/I$1 .

4.KOHTpPOJIb H OLIEHKA Pe3yJIbTATOB OCBOCHMS JUCHUIIMHBI

Pe3yabTarsl 00yueHust \ Kpurepun ounenku ‘ DopMbI U METOAbI OLICHKH
3HaHus
— c(hopMHUPOBAHHOCTH 3HAHUI [TarubanapHas CUCTeMa | - YCTHBIN OMpOC;
O MECTe u_ pommH duosorHH O CHMBASEE. - TECTUPOBAHHE B MIPOTPAMMeE
B CHCTEME CCTECTBCHHBIX HayK, | 1) oreHKa «OTIMYHO» | Tecrran;
B (pOpMHPOBAaHUU €CTECTBEHHO- | pricTABISETCS CTY/ICHTY,
HAy4HOM KapTHHBI MUPA, - oH BEIToTEpy | - PEIICHAE CHTYAIMOHHBIX 327124
B TIOSHAHMM 3aKOHOB NIPUPONIBL | yoanyeio 90-100% 1 Goree
H pemeHuH npoGnem TECTOBBIX 3a/IaHUN;
PAIOHATILHOTO 2) OIICHKa «XOpOILIOY», ECIH




MIPUPOAOIIOIH30BAHUS; O BKIAIE
POCCUICKUX U 3apyOeKHBIX
YU€HBIX B Pa3BUTHE OUOJIOTHH;

— BJIaJICHUE CHUCTEMOI
OMOJIOrMYeCKUX 3HAaHUH,
KOTOpasi BKIIIOYAET:
OCHOBOTIOJIAraroIue
OHMOJIOTHYECKHE TEPMUHBI

Y TOHSTUS (KU3Hb, KJIETKA,
OpraHu3M, MeTaboIH3M,
roMeocTas, CaMOperyIIsIIHs,
CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT

U pa3BUTHE); OMOIOTHYECKHE
TEOpHH (KJIETOUYHASI TEOPUS

T. IIBanna, M. Illneiaena, P.
BupxoBa; xpoMocoMHasi Teopust
HacneacTBeHHOCTH T.
Moprana); yuenus (H. U.
BasuiioBa — o0 nenTpax
MHOT000pa3us

Y TIPOUCXOXKACHUS KYJIBTYPHBIX
pacTeHHiA); 3aKOHBI
(emMHOOOpAa3Ms TOTOMKOB
MEPBOTO TOKOJIEHMUS,
pacCUIEeIUICeHHS], YUCTOTHI TaMET,
HE3aBUCHUMOTIO HacjienoBaHus [
MeHnensi; TOMOJIOTUYECKUX
PSAIOB B HACJIEICTBEHHOU
u3menunBoctu H.W. BaBuiosa);

OH BBIIIOJHWI IpaBwWiIbHO §0-
89%;

3) omenka
«YIOBIIETBOPUTEIIBHO», €CIIN
OH BBINIOJIHUJI MpaBuiibHO 70-
79%;

4) oreHka
«HEYIIOBJICTBOPUTEIILHOY,
€CJI OH BBINOJIHUI MEHee 69

%.

TIPUHITUITBI
(KOMITJIEMEHTapHOCTH);

— BIIQJICHUE OCHOBHBIMH

METOJIaMH HAy4HOTO TO3HAHWUS,

UCIIOJTb3YEMbIX

B OMOJIOTUYECKHUX

WCCIICIOBAHUSAX KHUBBIX

00BEKTOB (omucanwme,

HU3MEpeHue, HaOJIroneHue,

9KCIEPUMEHT).

Ymenust

— c(OPMHUPOBAHHOCTh ~ YMEHHSI | - IPABUJIBHOCTD U TTOJIHOTA - IPAKTUYCCKHE 3aJaHHUS;
PpacKpbIBaTh COACPKAHUC | BEIIIOJIHEHUS 3aJaHUH, - TaBOpPATOpHBIE PAGOTEL;
OCHOBOITOJIATAIOIIHX

OMOTOTHYECKHX TepMHHOB u | 1O1HOCTP BRIIOIHCHHA - CHTyal[MOHHBIE 3a/1a4H.
NOHSATHI: KW3Hb, KJIETKA, TKaHp, | PACICTOB,

OpraH, OpTaHusM, BUIL | _ coorBercTBHE TpEeGOBAHMAM

TOTTYJISIIIHS, IKOCHCTEMA,




OUOIIeHO3, 6uocoepa;
MeTabosin3M (0OMEH BEILECTB H
IIpEBpALLCHUE SHEPIrHUH),
romeocras  (camoperynasuus),
OuocuHTE3 OenKa, CTPYKTypHas
opraHusanus JXHUBBIX CHCTCM,
JIHMCKPETHOCTh, CaMOPETYJISIIus,
CaMOBOCIPOM3BEICHUE
(penponyKitus),
HACJIEICTBEHHOCTb,
U3MEHYHBOCTb,
JHEPro3aBUCHMOCTh, PpOCT W
pasBHTHE, ypOBHEBas
OpraHM3aIs;

— c(hOPpMHUPOBAHHOCTh  YMEHHS

pacKpbIBaTh colepKaHue
OCHOBOIIOJIAraroIux

OMOJIOTMYECKUX  TEeopudd U
TUIIOTE3: KJICTOYHOM,

XPOMOCOMHOW,  MYTallMOHHO,
JBOIIOIMOHHOM,
MPOUCXOXKACHUS  KU3HU U
YeNloBeKa; — CHOPMUPOBAHHOCTH
yYMEHUS packpbIBaTh
OCHOBOIOJIAr Al I1E
OMOJIOTHYECKHE  3aKOHBl U
3akoHoMepHocTu (I. Mennens,
T. Moprana, H.I1. Basuiioa, O.
l'exkensa, @&. Miomepa, K.
bapa), TPaHUIIBI ux
MPUMEHUMOCTH K  JKHUBBIM
CHCTEMAM;

— npuodpeTeHue OIbITa
MIPUMCHCHHUS OCHOBHBIX
METOIOB HAy4HOTO ITO3HAHWUS,
UCIIONIB3YEMBIX B OMOJIOTHH:
HaOJIIONEeHUS u OITHMCaHUSs
KUBBIX CHCTEM, TIPOIIECCOB H

SIBJICHUIA; OpraHu3aLuu "
MpOBEJEHUSI  OMOJOTHYECKOTO
JKCHEPUMEHTA, BBIJIBHOKCHUS
TUIIOTE3, BBISBJICHHS
3aBUCHUMOCTH MEKY
HCCIIEAYEMBIMUA  BEJIMYMHAMU,
0O0BSICHEHUS MIOJIyYEHHBIX

pe3ynbTaTtoB U (OPMYITUPOBAHUS
BBIBOJIOB C  HCIIOJIb30BaHUEM
Hay4YHbIX IIOHATUH, TEOPUM U

3aJaHuH,

- aJICKBaTHOCTbD,
ONTUMAIBHOCTH BBIOOpA
CII0CO0OB JEHCTBHH,
METOA0B, TEXHHUK,
IOCJICAOBATCIBEHOCTH
JIEUCTBUM U T.J.

- TOYHOCTH OLICHKH,
CaMOOLICHKH BBIIIOJIHCHU S,

- COOTBETCTBUE TPEOOBAHUAM
WHCTPYKUHUU, PETTIAMEHTOB,

- pallMOHAJIBLHOCTD JACHCTBUM




3aKOHOB;

— c(OpMUPOBAHHOCTh ~ YMEHUS

BBIJICTISITh CYLIECTBECHHbIE
MpPU3HAKA  BHUPYCOB,  KIIETOK
MIPOKApPHOT u 9YKapuoT;
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX ~OPTraHU3MOB,
BU/IOB, OHOreoIeHO30B u
HKOCHUCTEM; 0COOEHHOCTHU

poueccoB oOMeHa BCHICCTB H
MIpCBpalICHHA OQHCPIUHA B

KJIETKE, dorocuHTe3A,
TUTACTHYECKOTO u
SHEPreTUYECKOTO oOMeHa,

XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOZIOTBOPEHUS, Pa3BUTHA U
pPa3sMHOXKEHUS,
UHAWBUAYAJIbHOI'O Pa3BUTHA
opranusma (oHTOrEHE3a),
O00psOBI 332  CyIlIECTBOBaHHUE,
€CTECTBEHHOTO orbopa,
BH1000pa30BaHuUs,
MIPUCTIOCOOIEHHOCTH
OpPraHM3MOB K cpelie OOUTaHwUs,
BIIUSTHUS KOMITOHEHTOB
HKOCUCTEM, AHTPOMOTEHHBIX
U3MEHEHHH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB M IpeBpalleHue
SHepruu B Oumocdepe; —
c(OpMHPOBAHHOCTh  YMEHHUs
MPUMEHSITh TIOTyYeHHbIC 3HAHUS

IUIA 00BsICHEHUS
OMOJIOTHYECKUX TMPOIECCOB H
SIBIICHUH, IS TIPUHSITHS

MIPAKTUYECKUX  PEIICHHM B
ITIOBCETHEBHON >KM3HU C LEJBIO

oOecreueHns 0€e301acHOCTH
CBOETO 3JIOPOBBS U 3JI0POBBS
OKPY>KarOLIUX JIIOJIEH,

coOmroieHust 370pOBOTO 0Opasza
XKU3HM, HOPM  I'PaMOTHOIO
MOBEICHUS B  OKpY)Karouen
MIPUPOAHON Cpele; MOHUMAaHHE
HEOOXOIMMOCTH HCIIOIB30BaAHUS
JOCTUKEHHI COBPEMEHHOU
OHMoNOrHH U OMOTEXHOJIOTUN IS
palMoHaIBHOTO




IIPUPOIONIONIb30BAHNS;

— cOPMUPOBAHHOCTh  YMEHUS
peliath OMOJOTHYECKHEe 3a/1a4H,
COCTABISATh  TCHOTUITHYECKHUEC
CXeMbl  CKpCIIUBAHUSA  JUIA
pa3HbIX THIIOB HACJIEIOBAHUS
NPU3HAKOB Y  OPraHM3MOB,
COCTABISTh CXEMBI TEpeHoca
BCIIECTB W  DJHEPTUH B
sKocucTeMax (IeMd MUTaHus,
MUIIEBBIC CETH);

— c)OpMUPOBAHHOCTh ~ YMEHUH

KPUTHYCCKU OLICHHUBATh
UHPOPMALIUIO OUOIOTHYECKOTO
COZIepIKaHus, BKJTIOYAIOMIYIO
IICCBAOHAYYHLIC 3HaHUA us3
Pa3IUYHBIX VICTOYHUKOB
(cpenctBa MacCoOBOM
uHpopMaLuy, Hay4YHO-
MOMYJISIPHBIE MaTepHabl);
UHTEPIIPETUPOBATh  3TUUECKHUE
aCIICKTHI COBPEMEHHBIX
UCCIICJOBaHUK B OMOJIOrHH,
MEUIUHE, OMOTEXHOJIOTUH;
paccMaTpuBaTth ro0aabHbIe
HKOJIOTUYECKHE poOIEeMBI

COBPEMEHHOCTH, (OPMUPOBATH
110 OTHOILLICHUIO K HUM
COOCTBEHHYIO TIO3UIIHIO;

— c(hOpMHUPOBAHHOCTH YMEHUH
cO3/1aBaTh COOCTBEHHbIE
MUCHbMEHHBIC U YCTHBIC
cOOOIIeHUsI HA OCHOBE
Ouonoruueckoit nudopmanuu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh
MIOHATUMHBIN anmapar
OHMOJIOTHH.

5. AJIAIITAIIUS PABOUYEM ITPOI'PAMMBI ITPY OBYUYEHHWH JINAI]
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbS

Ananranus paboueil nporpammbl quctumiussl 17/].02 Buonocus
MPOBOJWUTCS TIPU peajHu3aliy aJalTHBHON 00pa3oBaTeNbHOW TMPOTPaMMBI - TIPOTPAMMBI
MOJTOTOBKH CHEIHAIMCTOB CPETHETO 3BeHA MO crenuanbHOCTH 32.02.01 Meduko-npoguraxmuueckoe
deno B IENSX 00ecreueH sl MpaBa MHBAIHJIOB | JIMI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU 3/I0POBbS Ha
NoJly4yeHne Npo(eccuoHaIbHOro 00pa3oBaHUs, CO3MAaHUS HEOOXOAMMBIX JUIS MOJYYEHHS CPEIHEro



npodeccuoHanbHOro 00pa3oBaHMs yCIOBHUI, a Takxke OOeCledyeHUs IOCTHXKEHUS OOy4aroIUMUCS
WHBaJIUJIaMU W JIMIIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3OPOBBSI PE3YJIBTATOB (HOPMUPOBAHUS
MPAKTHYECKOTO OMBITA.

Obopyodosanue kaburnema 015 00y4AIOWUXCSL C PAZTUYHBIMU BUOAMU 02PAHUYEHUSL 300POBbS.

Ocnamenne kaOuWHeTa JIOJDKHO OTBeYaTb OCOOBIM — OOpa30BaTENbHBIM  MOTPEOHOCTIM
00y4Jaromuxcsi MHBAIUJOB M JIUI] C OTPaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0pOBbs. KaOWHET TOIIKHBI
OBITh OCHAIIEHbI 000PYIOBaHHEM U Y4EOHBIMH MECTaMU C TEXHUYECKUMH CPEICTBAMH OOydeHUS s
00y4YaroImuxcs ¢ pa3IMYHbIMY BHIaMU OTPAHHYEHUH 370POBbSL.

Kabuner, B xotopoM 0Oy4aroTcsi JHIla C HapylUIEHHEM CcliyXa, JOJDKEH ObITh 000pYyIOBaH
paarOKIACCOM, KOMIIBIOTEPHOW TEXHUKOW, ayJIUOTEXHHUKOW, BUIACOTEXHHKOW, 3JIEKTPOHHOW JIOCKOM,
MYJIBTUMEAUHHON CUCTEMOM.

Jnst cnaboBUIAIMX OOydalomMxcs B KaOWHETE IMpeayCMaTpUBAIOTCS MPOCMOTP YAAJCHHBIX
OObEKTOB TIpU IMOMOIIM BHJICOyBEJIMYUTENEH s yHajJeHHOro mnpocMmorpa. Mcmonb3oBaHue
bpalineBCKOM KOMIIBIOTEPHOM TEXHHUKH, 3JIEKTPOHHBIX JIYIl. IIPOrpaMM HEBU3YyaJIbHOIO JOCTyla K
uH(pOopMaIuu, TEXHUYECKUX CPEJCTB MprueMa-niepeaadn yueOHoi nHpopMaluu B JOCTYHBIX (Popmax.

Jlyis oOydJarommxcsi ¢ HapyIICHHEM OIOPHO-JBUTaTelIbHOTO ammapara KaOMHET JOJDKEH OBITh
000pyI0BaH NEPEABUKHBIMU PETYIUPYEMBIMH IMAPTAMH C UCTOYHUKOM MMUTAHUS.

BrimeykazanHoe OCHaIeHHE YCTAHABIMBACTCS B KAOWHETE MPU HAJIUMYUHM OOYyYaroUuXxcs I10
aIaTUPOBAHHON 00pa30oBaTeIbHON MPOrpaMMe ¢ yU4eTOM MMEIOIIETOCs THUIa HApYIISHHH 3J0POBbS Y
oOyuatorerocs.

Hngpopmayuonnoe u memoouueckoe obecneyerue 00y4auuxcs

Joctyn Kk nH(GOPMAIMOHHBIM U OMOIHOTpaguUecKuM pecypcaM, yKazaHHBIM B 11.3.2 pabodeid
MPOrpaMMBbI, JOJKEH OBbITh MpencTaBieH B (opMax, aJalTUPOBAHHBIX K OTPAaHUYCHHSIM 3JI0POBbS
00yYaroIMXCsl HHBAJIMIOB U JIWI] C OTPAHHYECHHBIMU BO3MOXKHOCTSIMHU 3/OPOBBSI:

s nmui ¢ HapylUIeHHsIMH 3peHusi (He MeHee JBYyX BHUJOB): B Me4YaTHOM (popMe yBETUYEHHBIM
mpudToM; B GopMe IEKTPOHHOTO JOKyMEHTa; B popMe aynnodaiina; - B medaTHol Gopme Ha S3bIKe
Bpaitns.

JUig au1 ¢ HapyIIeHUsIMHU CiyXa: B Ie4aTHOM Gopme; B (popMe 3JIEeKTPOHHOTO TI0KyMEHTA.

Jl1is U1 ¢ HapyIIEHUSIMU OTIOPHO-ABUTATENBHOTO arnmapara (He MeHee IByX BHJIOB): B MEUaTHOM
dbopme; B hopMe AMEKTPOHHOTO JOKYMEHTa; B hopMe aynuodaiina.

Jnis 5y ¢ HEepBHO-TICUXMYECKMMH HApPYIICHUSMHU (PacCTPOMCTBO ayTHUECKOTO CHEKTpa,
HapyIIeHUEe TICUXUYECKOTO Pa3BUTHs): MCIOIB30BAHUE TEKCTA C WIUIIOCTPALMSIMU; MYIBTUMEIUUHbBIE
MaTepHabl.

Bo BpeMst caMOCTOsATETbHON TTOATOTOBKUA OOYYarONINEeCs WHBAIM/IBI U JIMIA C OTPAHMYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI JOJKHBI OBITh 00€CTIEYCHBI TOCTYTIOM K ceTH HTepHeT.

Dopmbl U MemoObl KOHMPOJISL U OYEHKU Pe3yTbmamos 00yueHus

@opMBI U METO/ABI KOHTPOJS MPOBOISATCA C yUETOM OTpPaHHYEHHUsS 3I0POBbsS OOyUYaOLTUXCS.
[lenbto TEKyIIEro KOHTPOJISI SIBISIETCSI CBOEBPEMEHHOE BBISBJICHHE 3aTPyJHEHHM U OTCTaBaHUS,
00y4Yaromierocst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSAMHU 370POBbsI U BHECEHHE KOPPEKTUBOB B Y4EOHYIO
NeSITENIbHOCTD.

dopMa MPOMEXKYTOYHON  aTTeCTAllMM YCTAHABIMBAETCS C YYETOM MHAUBUAYaJbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTeH OOyyaromuxcsi UWHBAJIMIAOB W JIMI C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0OPOBBSI (YCTHO, MHCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMITbIOTEpe, B (hopme
TE€CTUPOBAHUSA U T.IL.).

[Ipu mpoBenaeHUM MPOMEXKYTOYHOW aTTeCTAIlMH OOydYaroIeMycsl MpPeJOCTaBIsIeTCS BpeMs Ha
MOJTOTOBKY K OTBETY, YBEJIMUEHHOE He Oojiee YyeM B TPH pa3a, YCTAHOBJIEHHOTO JJI MOATOTOBKU K
OTBETYy 00y4aroluMcsi, He UMEIOIUM OTPAaHUYEHUH B COCTOSIHUU 37IOPOBBSI.
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