MUHUCTEPCTBO OBPA30BAHUS KUPOBCKOM OBJACTHU
KOI'TIOAY «CABAJIbCKUHM MMOJUTEXHUKYM»

YT1Bepx a0

3aM. AupeKTopa no yueoHoi padbore
/H.A. XpomriieBa/

« » 2024 1.

PABOYAS ITIPOT'PAMMA YYEBHOI'O ITPEJIMETA
00111600pa30BaTEIHLHOTO ITUKJIIA
OYVII.11. buoJorus

o0pazoBaTeIbLHOM TPOrpaMMbl CpeTHEr0 Mpo(ecCuoHaTLHOTO 00pa30BaHUS —
IPOrpaMMbI MOATOTOBKU CIICIIMAIMCTOB CPEITHETO 3BEHA

20.02.04 oxapHas 6e30MaCHOCTH

CITEITUAJIUCT T10 TTOXXAPHOM BE30ITACHOCTH

(keanughuxayusi)

2024



COJIEPKAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOI'O ITPEJIMETA

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBEHOI'O
ITPEIMETA

COLEP)KAHUE YUYEBHOI'O ITIPEJMETA

TEMATHUYECKOE INTAHNPOBAHHME YUEBHOTI'O ITPEJIMETA

YCJIOBUA PEAJIM3ALMN YYEBHOI'O ITPEJIMETA
KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHMA YUEBHOI'O
[NPEIAMETA

[Tpunoxenue 1

15
27

33
39

41



Pabouas mporpamma yue6Horo npeamera OVIIL.11. buonorus pa3zpadotana
Ha OCHOBE TPEOOBAHMIA:

denepanbHOro rocyJ1apCcTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPETHErO
oO1rero o0pa3oBaHusi, YTBEPKICHHOIO MpUKa30M MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @eaepanun ot 17 mast 2012 r. Ne 413 (manee — I'OC COO),

denepanbHOro rocyJ1apCcTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPETHEro
npodeccuoHabHOTO oOpa3oBanus 10 cneruaibHoctd  20.02.04  IloxapHas
0€30MacHOCTh , YTBEPKACHHOTO NpHKa3oM MHHHCTEpCTBA 00pa30BaHUs M HAyKH
Poccuiickoii penepanmu ot 7 urons 2022 r. N 537

HAa OCHOBaHMM TMoJIOKeHUH DenepanbHO 00pa30BaTENbHON MPOTrpPaMMBbI
cpemHero oOmero o0O0pa3oBaHMS, YTBEPKIACHHOW TIPHKa3oM MUHHUCTEpPCTBA
npocBemenust Poccuiickoit ®@enepanuu ot 18.05.2023 r Ne 371, Ha ocHOBaHUU
Paboueit mporpaMmbl BOCIHUTAHUSA, C YIETOM MOTYyYaeMOM CIIEUATbHOCTH.

Opranuzarop-paspadotunk: KOI'TIOAY «CaBalibCKuii MOTUTEXHUKYM

Pazpabotuuk: JI.I'. 3a0munieBa — npenogaBaTeib

Mopnucan: NMioamuna
puropbesHa 3a6nuuesa
n I‘Oﬂ‘ M Mna DN: C=RU, OU=npenopasatens,
O="KOIMOAY ""Casansckuit
r nonu ym™, CN=T
p M I'O p be B puropbesHa 3a6nuuesa,
E=Zyablitseva. mila@inbox.ru
H a OcHosanue: f ssnsocs
aBTOPOM 3TOT0 AOKYMeHTa
MecTononoxeHue: Mecto

3A0NNLE B s 20 124005

Foxit Reader Bepcus: 9.7.2

PaccmoTtpeno u ogoopeno (LK
0011eo0pa3oBaTeIbHbIX U TYMaHUTAPHBIX

TUCIUTUIAH
[Ipotokon Ne ot «_ » 2024 r.
[Tpencenares: /J1.B. XKenounkuna/




1. OBIIASA XAPAKTEPUCTHUKA PABOYEN
INPOI'PAMMBI YYEBHOI'O ITPEJIMETA
OVIl.11. buojorus

1.1. O6a1acTh NpUMeHeHUs1 padoyell MPOrpaMMbl y4eOHOr0 nmpeaMeTa

PabGouas mporpamma yudeOnoro mpeamera OVIL.11. buosorus sBisieTcs
JacThIO 0O0Ie00pa30BaTEIHLHOrO IMHUKJIA 00pa30BaTEIbHON MPOTPAMMBI CPEIHEro
po(heCcCHOHAFHOTO 00pa30BaHUS — MPOTPAMMBl IMOATOTOBKH CIICIIHATHUCTOB
CPEIHETO 3BEHA M0 CIEUUAIbHOCTH CPETHETO MpodeccnoHaAIbHOTO 00pa30BaHuUs

20.02.04 IToxapnas 6€30MacHOCTb

1.2. MecTo y4e0OHOTro nmpeaMera B CTPYKType 00pa30BaTe/ibHOI NPOrpaMMbl

[Huxn O06m1e00pa3oBaTEIbHbBIN
[Tpoduinb TexXHOJIOTUYECKUI

[IpenmeTtHas obnacThb EcTecTBeHHO-HayUHbBIE TPEMETHI
YpoBeHb U3ydeHHs yueOHOTro nmpeamera 0a30BbIii

Xlobsi3aTenbHbIil yaeOHbIH peaMeT [ 10nOIHUTEbHBIN yUeOHBIN TpeaMeT

Peanuzanus conepkaHusi yueOHOro MpeAMeTa MPEAroaracT coOJoIeHne
MPUHIMIA TPEEMCTBEHHOCTH 0 OTHOIIEHUIO K COAEPKAHUIO Kypca OMOJIOrMH Ha
CTYNEHU OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl.

B T0 e Bpems yueOHwi mnpeanmer OVIL11. buonorus s
po(ecCuOHANBbHBIX o0Opa3oBaTeIbHBIX OopraHu3aluun oOnanaer
CaMOCTOSATEIBHOCTBIO U LEIBHOCTBIO.

PabGouast mporpamma yueOHoro mpeamera OVIIL.11. buonorus wumeer
MEXIIPEIMETHbIE CBSI3M C 00Ie00pa30BaTEeIbHBIMUA  YUEOHBIMU MpEeIMETaMu
MaTeMaTUKOU, (HPU3UKOU, XMMHUEH, OCHOBaMH OC€30IaCHOCTH KU3HEACATEILHOCTH,
busnyeckoil KylnbTypoil W MpodecCHOHAIbHBIMUA JAUCHMIUIMHAMU: 0€301aCHOCTD
KU3HEIEATEeIbHOCTH, (PU3NUYecKasi KyJIbTypa.

N3yuenne yuebHoro mpeamera OVIIL.11. buonorus 3aBeprnaercs
MPOMEXKYTOUHOM aTTecTanen B popme audepeHImpoBaHHOTO 3aueTa B paMKax

ocBoenust [ITICC3 na 6aze ocHOBHOTO 00I1IeT0 00pa30BaHMsI.



1.3 O0bém yueOHOTO npeaMeTa U BUAbI YUeOHOI 1eATeIbHOCTH

Bun yueOHOM nesTenbHOCTH

O0BeM yacoB

U3 HUX
npodeccuoHan
bHO-

BCETO HaITpaBJICHHOC

cofiep>kaHue
(mpuKIaHON
MOJIYJIb)

O0bem o0pa3oBaTeJIbHOM MPOrPaMMBbI Y4eOHOT0 NpeaMeTa (Bcero),
B TOM YHCJIE

42

Oo0BeM padoThI 00y4arouuxcs BO B3aMMOJAEHCTBHU c
npenojaBaresieM Mo BUAAM YueOHbIX 3aHATHIA:

42

3aHATUA

30

IMPAKTUYCCKHUEC 3aHATUA

nabopaTopHbIE 3aHATHS

10

KOHCYJIbTallun

JICKIINH

CCMHHApPbI

CamocrosiTesibHasi padoTa o0y4aronerocs .

IIpomeskyTouHasi arTecTanus B popme 1udhepeHIPOBAHHOTO 3a4eTa

! B saBucumoctu ot ®IOC CITO




2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O

HPEAMETA

B pamkax mnporpammer yue6Horo mnpenmera OVYIL.11 buonorus vy

oOydaromuxcst (HOPMUPYIOTCS  CIAEAYIOIIHME JUYHOCTHBIE pe3ynbrarsl  (JIP),

MeTarnpeaMeTHbIe pe3ynbTathl (M), npeametHsie pesynbTatsl (I1), onpeaenennbie

dIOC COO:

2.1 JInunocTHBIE pe3ynbTaThl, onpeaeneHubie PI'OC COO

MHaekchl JIUYHOCTHBIX
pPEe3yIbTaTOB

YTouHeHHbIC (1)OpMy'J'II/IpOBKI/I JINYHOCTHBIX
PE3YyIbTAaTOB

Fpax(z[chxoe BOCIIUTAHUC

JIPrB.1

c(hOpPMHPOBAHHOCTD rpak JaHCKOH MO3UIIHU
o0y4Yarolerocss Kak aKTUBHOIO M OTBETCTBEHHOIO 4ieHA
poccuiickoro ooiecTa

JIPTB.2

OCO3HAHHWE CBOUX KOHCTUTYLUMOHHBIX IIpaB |
00513aHHOCTEH, yBaKEHHE 3aKOHA U IIPABOIOPSIKA

JIPrB.3

YMEHUE  YYMTBIBATH B  CBOEH  JEATEIbHOCTH
HE00XOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JTFOJICH C
pasHBIMH  YOKACHUSAMH, KYIbTYPHBIMH IICHHOCTSAMH U
COLIMAJIBHBIM ITOJI0KEHUEM

JIPrB.4

CIIOCOOHOCTH OIIpeaACIIATH C06CTBCHHYI-O IO3HUIHMIO II0
OTHOIICHHUIO K ABJICHHUAM COBpCMCHHOfI JKU3HU U OOBSICHSATH
€C

JIPrB.5

TOTOBHOCTh K COBMECTHOI TBOPYECKOW N1EATETbHOCTU
MpH CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX U
MO3HABATENbHBIX  3a/1a4y,  BBIIOJHEHUU  OHMOJOTHMUYECKUX
IKCIIEPUMEHTOB;

TOTOBHOCTH K  COTPYIHHYECTBY B  IpoIliecce
COBMECCTHOT'O BBIIIOJIHCHUA y‘~IG6HI)IX, IIO3HABATCIIbHBIX U
WCCIIEIOBATENIbCKUX 3a/la4, YBAKUTEIHHOE OTHOIICHHE K
MHCHUIO OIIIIOHCHTOB IIpH O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJIEPIKAHMS

JIPrB.7

FOTOBHOCTh K TYMaHUTApHOM M  BOJIOHTEPCKOU
NEeATEIbHOCTH

HanI/IOTI/I‘-ICCKOe BOCIIUTAHHUC

JIP1B.&

c(hOpMUPOBAHHOCTh poccuiickon TpaXKJaHCKOM
UJEHTUYHOCTH, NATPUOTHU3MA, YBAXEHUs K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH Iiepe POIMHOMN, rOpIOCTH 3a CBOMI
Kpai, cBor0 PoauHy, CBOM fA3BIK M KYJIBTYpPY, IPOLIIOE U
HacToslee MHOTOHAMOHAJIIBHOTO Hapoaa Poccun

JIPB.9

HNEHHOCTHOC OTHOUICHUC K IPUPOAHOMY HACJICIHUIO U
MaMATHUKaM MPHUPOABLI, AOCTHXCHUAM Poccun B HAyKe,




HCKYCCTBEC, CIIOPTEC, TCXHOJIOTHUAX U TPYIC,

CHOCOOHOCTh OIIEHWBATh BKJIAJl POCCUICKUX YYEHBIX B
CTAHOBJICHUC W PA3BUTHC 6I/IOJIOFI/II/I, IIOHUMAaHUC 3HAa4YCHUA
OMOJIOTHY B IO3HAHHUH 3aKOHOB npupoAbl, B JKU3HHU YCJIIOBCKA
1 COBPEMEHHOI0 00111ecTBa

JIPuB.10

uaelHas yOeKICHHOCTb, TOTOBHOCTh K CIYXXCHHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0y

HYXOBHO-HpaBCTBeHHOG BOCIIUTAHUC

JIPnuB.11 OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUICKOro Hap

JIPnuB.12 c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HaHUA,
3TUYECKOIO MTOBEACHUSA

JIPnuB.13 CIIOCOOHOCTh OLIEHHMBAaTh CHUTYalMl0 U IPUHUMATh
OCO3HAaHHbIE PEILEHUs, OPHUEHTUPYACh Ha MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTHU

JIPuB.14 OCO3HAaHME  JIMYHOTO  BKJAaJa B  IIOCTPOCHUE
YCTOMYMBOTO OYAyIIEro

JIPpuB.15 OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTEIIAM,

CO3/IaHUI0 CEMBH HA OCHOBE OCO3HAHHOTO MPUHATHUSA
LIEHHOCTEH CEeMEHHOM >KM3HU B COOTBETCTBHUM C TPAIULIUSMHU
HaposioB Poccuu

DcTeTHYECKOE BOCITMTAHU

JIP3B.16

9CTETUYCCKOC OTHOIICHNEC K MUPY, BKIKOYad 3CTCTUKY
6BITa, HAaYy4YHOI'0O U TCXHHUYCCKOI'0O TBOpUCCTBA, CIIOPTa, TpyAad
n 06H_[6CTB6HHI>IX OTHOLICHUH

JIP3B.17 IIOHUMAHUE OCTETUYECKOIO0  BO3ICHCTBUSA  JKHBOU
MIPUPO/BI U €€ IEHHOCTH
JIP3B.19 TOTOBHOCTh K CAMOBBIPQXEHUIO B pa3HBIX BHIAX

HCKYCCTBa, CTPEMJICHHE TIPOSABIATh KAadyeCTBA TBOPYECKOU
JINYHOCTH

duznyeckoe BOCIIUTAHNE

JIP}B.20

NOHMMaHME U peanu3alys 340pOoBOro obpasza KHU3HU
(3m0poBoe mHUTaHuE, COOII0IEHNE TMTHMEHUYECKUX MPaBUI U
HOpM, COQJaHCHUPOBAHHBIA pEXUM 3aHATHH U  OTHbIXa,
perynspHas  (u3Mueckas ~ aKTUBHOCTB), OepeKHoro,
OTBETCTBEHHOTO M KOMIETEHTHOI'O  OTHOMIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IEHHOCTH NpPaBWI WHAMBHUIYAIbHOTO HU
KOJJICKTUBHOTO  0€30IIaCHOTO TOBEACHUS B CHUTYaIMsX,
YTPOXKAIOLIUX KU3HU U 30POBBIO JII0IEH

JIP(B.22

OCO3HAHME TIOCTEACTBUA U HENPUSATHE BPEIHBIX
MpUBBIYEK (YIOTpeOIeHUS AIKOT0JIsl, HAPKOTUKOB, KypEeHUS)

TpynoBoe Bocrintanue

JIPTB.23

TOTOBHOCTH K  TpPyAy, OCO3HAaHHE IICHHOCTH
MacTepCTBa, TPYA0It00me

JIPTB.24

T'OTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU
TEXHOJIOTUYECKOM n COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUUPOBATD, IJIaHUPOBATH n

CaMOCTOSATCIIBHO BBIIIOJIHATH TaKYIO ACATCIIBHOCTD




JIPTB.25 MHTEpPEC K PA3IUYHBIM cdepaM MpodheccCHoHAIbHOM
JEATeNIHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymei mpodeccud ©  peaau30oBbIBAaTh  COOCTBEHHBIC
’KM3HCHHBIC TUIAHBI

JIPTB.26 TOTOBHOCTH M CIIOCOOHOCTh K O0Opa3oBaHUIO U

caM000pa30BaHUIO HA IPOTSHKEHUU BCE KU3HU

DKOJIOTHYECKOE BOCITUTAHHE

JIP>kB.27

DKOJIOTMYECKH  IIeJIeCOO0pa3HOe  OTHOLIEHUE K
NpUpPOE€ KaK HCTOYHUKY JKM3HM Ha 3emie, OCHOBE ee
CYLIECTBOBAHMS;

MOBBILICHHE YpPOBHS  3KOJOTUYECKOW  KYJIbTYpHI:
MpUOOpPETEHHUE OIbITA MJITAHUPOBAHUS TOCTYIIKOB M OLIEHKU UX
BO3MOXKHBIX ITOCJIEICTBUH JISl OKPY>KaIOILEel Cpeibl;

OCO3HaHHE TJO0AIBHOIO XapakTepa HKOJIOTMYECKUX
po0JieM U myTel X pelieHus

JIP3kB.28

CIOCOOHOCTh ~ HMCIIOJIB30BaTh IMPHOOpETaeMble  IpH
U3Y4eHUM OMOJOTMM 3HaHMSI W YMEHUS NpPU pPELICHUU
HpO6HCM, CBA3aHHBIX C panroHaJIbHBIM
MIPUPOJIOTIONBE30BaHUEM (COOJIO/ICHHE TPABUI TOBEICHUS B
npupoac, HalpaBJICHHBIX Ha COXPAaHCHUC pPAaBHOBCCUSA B
HKOCHCTEMAX. OXPaHy BHIIOB, YKOCUCTEM, OHMOC(EpHI)

JIP>kB.29

AKTMBHOE HENPUATHE JACUCTBHI, NPUHOCAIIMUX BpE.
OKpY’Karollen cpeae

JIP>kB.30

YMCHUC IIPpOrHO3UPOBAThb HC6HaFOHpI/I${THbIe
OKOJIOTHYCCKHEC ITOCICACTBHA IPCAIIPHUHUMACMbBIX HeﬁCTBHﬁ,
IpeaoTBpalaTb ux

JIP>kB.31

HAJIMYUEC PA3BUTOTO OKOJOTMYCCKOTO  MBIIJICHU,

JKOJIOTUYECKOM KYJbTYPHI, OIIbITa ACATCIIBHOCTHU
JKOJIOTUYECKOM HAIIpaBJICHHOCTH, YMCHHUA
PYKOBOJACTBOBATHLCA MU B HOSH&B&TCHBHOﬁ,

KOMMYHHUKAaTUBHOM M COLMAJIbHOW ITPAKTUKE, FOTOBHOCTH K
Y4aCTHI0 B THPAKTUYECKON JAEATEIBHOCTH OSKOJOTHYECKOU
HaIlpaBJIEHHOCTH

]_IGHHOCTI/I HAay4YHOI'O ITO3HAHUA

JIPum.32

c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH
U OOIIECTBEHHOW TMPAKTUKHA, OCHOBAaHHOTO HA JUAJOre
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEro MecTa B
MOJUKYJIBTYPHOM MHPE;

MOHMMAaHUE CHenupUKd OUONOTMH KaK HayKw,
oco3HaHne €€ pond B (OPMUPOBAHUM PAIMOHAIBHOTO
Hay4HOT'O0 MBILIUIEHUS, CO3JaHUU LEIOCTHOTO MPEACTaBICHUS
00 OKpyXarolieM MHUpe KaK O €IUHCTBE MPUPOIbI, YEIOBEKA U
oOmiecTBa, B TO3HAHWHM TPUPOTHBIX 3aKOHOMEPHOCTEU H
pelIeHny mpodsieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIACHHOCTh B  3HAYUMOCTH  OWONOTMHM  JJIst
COBPEMEHHOW IMBUIM3AINH: OOECIEYEHUs] HOBOTO YpPOBHS
pa3BUTHS MEIULMHEI, CO3IaHus MEePCTIEKTUBHBIX
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OMOTEXHOJIOTUH, CHOCOOHBIX pElIaTh PECYpCHbIE MPOOIEMBI
pa3BUTHS  4YEJIOBEYECTBA, TIIOMCKAa TMyTedl BBIXOAa U3
IJIOOANBHBIX  JKOJIOTUYECKUX MpoOJIeM M 00ecleyeHUs
nepexofga K YCTOWYMBOMY pa3BUTHIO, paIlMOHAIBHOMY
WCIOJB30BAHUIO TPUPOAHBIX PECYypcoB M (HOpMHUPOBAHUIO
HOBBIX CTaHJIAPTOB KU3HU

JIPun.33 COBEpPUICHCTBOBAHUE  S3BIKOBOM M UYUTATEIbCKOM
KYJIBTYpBl KaK CpelCTBa B3aUMOJEHCTBHS MEXIY JIOAbMU H
MIO3HaHMS MHpa

JIPun.34 3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OHMOJOTHUECKHUX
3HAHUN B LEJSX MOBBIIIEHUS 001IEH KyIbTYpbl, €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH Kak COCTaBHOI JacTu
(G YHKIIMOHATTEHOM IPaMOTHOCTH oOyyaromuxcs,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHUMAaHUe CYILIHOCTHU METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH
Mojy4yaThb 3HaHUS [UJIsl aHAM3a W OOBSICHEHUS SIBJICHUI
OKPY’KaIOIIEr0o MHUPa M MPOUCXOMASIIMX B HEM H3MEHEHUH,
YMEHHME JieJaTb OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX (DAKTOB M MMCIOIIHUXCS JAHHBIX C IEIBIO MTOTYICHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCII0JIH30BATh
OMOJIOTMYECKHE 3HAHUA ISl PelIeHUs MPoOJieM B pealbHBIX
KU3HECHHBIX CUTYaI[HsIX;

OCO3HAHWE IIEHHOCTH  HAYYHOW  JESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO
NeSATeIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HEMPEephIBHOMY
00pa3oBaHHIO U caMOOOPa30BaHHIO, K aKTUBHOMY MOIYYECHHUIO
HOBBIX 3HAHUI 1O OMOJIOTUU B COOTBETCTBHUHU C >KU3HEHHBIMH
MOTPEeOHOCTAMU

2.2 MeTanpeaMeTHbIe pe3yJIbTAThI:

2.2.1 OpiazeHWe VHUBEPCAJIBLHBIMM  VUEOHBIMH  ITO3HABATEJIHLHBIMU

NENCTBUIMU:

a) 6a30BbIE JJOTUYECKUE JECHCTBUS:

M.2 ycraHaBnMBaTh CYIIECTBEHHBIM TPHU3HAK WJIM OCHOBAHUS IS
CpaBHEHMS, Kjlaccupukaiuu u 00001IeHNS;

M.3 onpenensars e ACSITEILHOCTH, 3a/laBaTh MapaMeTPhl U KPUTEPUU UX

JIOCTHKCHUS;




M.4 BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PaCCMaTPUBAEMBIX
SBJICHUSIX;

M.9 oBmaneHue BUAAMU AEATENBHOCTH 110 MOJYYEHHIO HOBOT'O 3HAHMS, €T0
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

M.10 ¢opMupoBaHME Hay4YHOrO THUIIA MBILUICHUS, BIJIAJICHHUE HAYYHOH
TEPMUHOJIOTHEN, KIIFOUEBBIMH IMOHATUAMH U METOJAMU;

M.12 BBIABISAT NIPUYMHHO-CIEICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH
3a1a4dy, BBIABUIaThb TUIOTE3y €€ pEIICHMs, HAXOAWThb AapryMEHTBI JUIA
JIOKA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh TapaMeTPhl U KPUTEPUU PELLICHUS,

M.13 ananu3upoBaTh IOJYYEHHBIE B XOJE PEUICHUS 3aJa4d pPE3yJIbTaThl,
KPUTHYECKN OLIEHHUBATh UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

M.17 yMeTp NEpEHOCUTh 3HAHUS B IIO3HABATEIIBHYIO M IPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

M.18 yMeTs UHTETpUpPOBaTh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

M.21 BnageTh HaBbIKAMHU MOITYYEHUS UHPOPMALMU U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIATh IIOMCK, AaHAJIW3, CUCTEMATU3aLMI0 U
MHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM NPEICTABICHUS;

2.2.2 OBiaJieHEe VHUBEPCAILHBIMI KOMMYHUKATUBHBIMUA A€HCTBUSIMHU .

a) oOIIeHHE:

M.26 ocyiecTBIsATh KOMMYHUKAIIMU BO BCEX cpepax KU3HU;

M.30 pa3BepHyTO UM JIOTUYHO W3JlaraTb CBOK TOYKY 3pEHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2.2.3 OBnajeHne YHUBEPCAIbHBIMU PErYIATUBHBIMU JEHCTBUSIMHU:

a) caMOOpraHU3aIs:

M.41 pacmmmpsaTh pamMkd ydeOHOTO TpeaMeTra Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUN;

M.47 ucnonb3oBaTh MpueMbl pedIeKCUN IS OLIEHKU CHUTYyallud, BHIOOpa

BEPHOT'O PEILIEHUS;
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B) DMOIIMOHAJIbHBIN MHTEIIEKT, TIPEAMOIararonui cOpMUPOBAHHOCTH:

M.50 camoperynupoBaHus, BKJIIOYAIOLNIETO CAMOKOHTPOJb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTDH 3a CBOE MOBEACHUE, CTIOCOOHOCTh aanTHPOBATHCS K
AYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

M.51 BHyTpeHHEW MOTHBAIMH, BKJIIOYAIONIICH CTPEMJICHUE K JTOCTHUKEHUIO
eI U YCNEXY, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXOMIS M3

CBOMX BO3MOYKHOCTEMH.

1.3.4 TlpeameTHbIe pe3yabTaThI:

IT11. ChopmupoBaHHOCTh 3HAHUM O MECTE€ W POJIM OHOJIOTHMH B CHCTEME
HAy4YHOTO 3HaHUs; (YHKIMOHAJIBLHOM TPAaMOTHOCTH 4YeJOBEKa JJIA pEIICHUsS
YKU3HEHHBIX TIPO0IIeM;

I1.2 CdopMupoBaHHOCTH YMEHUS pacKpbIBaTh COJIEpKaHHE
OCHOBOITOJIATAOIINX OMOJIOTHYECKUX TEPMHUHOB U MOHSATUMN: KU3Hb, KJIIETKA, TKAHb,
OpraH, OpraHu3M, BHJ, TMOMyJSLMs, OHKOCHCTEMa, OHOIEeH03, Ouochepa;
MeTaboau3M  (0OMEH BEIIeCTB W IpEeBpallleHHe dHEpPruH), TOMEOoCTa3
(camoperynsuus), OMocuHTe3 O€nKa, CTPYKTYpHAas OpraHU3alusl >KMBBIX CUCTEM,
JTUCKPETHOCTh,  CaMOPETYJIAIMS,  CaMOBOCIPOU3BEACHHE  (PETPOMYKIIHS),
HACIIEJICTBEHHOCTh, HW3MEHUYHMBOCTh, JHEPrO3aBUCHUMOCTb, POCT U pPa3BUTHE,
YpOBHEBAas OpraHu3aIus;

I1.3 CdopMupoBaHHOCTH YMEHUS pacKpbIBaTh COIEPKAHUE
OCHOBOIIOJIATAIOIIMX ~ OMOJOTMYECKUX  TEOPUHM M TUNOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTAIlMOHHOM, SBOJIOIMOHHOW, MPOUCXOXKICHUSI KUZHU U
YEJI0BEKa;

1.4 CdhopMuUpOBaHHOCTh yMEHHUS PACKpbIBATH  OCHOBOIOJATAIOIIHNE
ononornyeckue 3akoHbl M 3akoHOMepHOcTH (I. Mennens, T. Moprana, H.W.
Basunosa, 3. I'ekkens, ®@. Mrwomnepa, K. bapa), rpanunbl ux npuMEHUMOCTH K
JKUBBIM CUCTEMaM;

[1.5 Tlpuobperenue ombITa MPUMEHEHUS OCHOBHBIX METOJOB HAYy4YHOTO

IMO3HAaHM:A, UCITIOJIB3YCMBIX B OMOJIOTHH: Ha6.HIOJICHI/ISI H OIIKMCaHus XKHUBBIX CHUCTEM,
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MPOIIECCOB ¥ SBJICHWM, OpTaHU3AlMK W TMPOBEIACHUS OHOJIOTHYECKOTO
OKCIICPUMEHTA, BBIABMIKEHUS THUIOTE3, BBIABICHUS 3aBUCHMOCTH  MEXKIY
UCCIICTyeMbIMU  BEJIMYMHAMH, OOBSCHEHUS IIOJYYCHHBIX PE3yJIbTaTOB U
bopMyIMpOBaHKs BBIBOJIOB C HCIOJB30BAaHHUEM HAYYHBIX TOHSATHH, TEOPUH H
3aKOHOB;

[1.6 CdopMupoBaHHOCTh YMEHHS BBIJCIATH CYIICCTBEHHBIC MPHU3HAKU
BHUPYCOB, KJIETOK MPOKAPHOT M JYKAPUOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHHW3MOB, BHJIOB, OHWOTEOIICHO30B W JKOCHCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BEIIECTB U MPEBPAICHHsS] SHEPTUHU B KIETKE, (POTOCHHTE3A, MJIACTUYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MEH03a, OIIOJOTBOpPEHUS,
Pa3BUTHUS U PA3MHOXKEHHUS, UHIUBUYAIbHOTO Pa3BUTHs OpTraHu3Ma (OHTOTEHE3a),
OOppOBI 32  CYIIECTBOBAHHME, E€CTECTBEHHOIO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cCpelie OOMTaHMs, BIWSHHUS KOMIIOHEHTOB
HKOCUCTEM, aAHTPOIOTCHHBIX HW3MEHEHH B HSKOCHCTEMaX CBOEH MECTHOCTH,
KpYyroBOpOTa BEIIECTB U MPEBpallieHue SHEpTrun B Ouocdepe;

[1.7 ChopMUpPOBAaHHOCTh yMEHUS MPUMEHSITH IOJYYCHHBIC 3HAHUS JUIS
O0OBSICHEHUS OMOJIOTUYECKHUX TPOIIECCOB U SABJICHUH, JUIS IPUHATHS MPAKTHICCKUX
pElIeHU B MOBCEIHEBHON KU3HU C IIEJIbI0 oOecrieueHus: 0€30MacHOCTH CBOETO
3I0POBbS. M 3JIOPOBBS OKPYKAIOIIUX JIOJCH, COOIIOJICHHUS] 3JI0POBOTO 00pa3a
JKU3HH, HOPM TIpPAMOTHOTO TIOBEICHUS B OKPYXKAIOIIEH NPUPOJHON Cpele;
NMOHMMAHUE HEOOXOJUMOCTH  HWCIIOJNIB30BAHUSA  JIOCTHXKEHUN  COBPEMEHHOMN
OMOJIOTHY U OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPO/IOTIOIB30BAHUS;

I1.8 CdopMupoBaHHOCT, yYMEHHUS pelIaTh OWOJOTHMYECKHE 3a/lauu,
COCTABJISITh TEHOTHIMYECKHE CXEMbl CKPCIIMBAHUS NIl  pPa3HBIX THIIOB
HACJICIOBaHMSI TIPU3HAKOB y OPTraHU3MOB, COCTABIIATh CXEMBI TICPEHOCA BEIIECTB U
OHEPTUU B dKOCHCTEeMax (IeTH MUTAHMS, TUIIEBHIE CETH);

I1.9 CdhopmupoBaHHOCTh yMEHUW KPUTUYECKH OIEHWBATH HH(POPMAIIUIO
OMOJIOTHYECKOTO  COJIEP)KAaHUs, BKJIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC

MaTepualbl); MHTEPHPETUPOBATH ATUYECKUE aCIEeKThI COBPEMEHHBIX
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UCCIIEIOBaHUM B OHMOJOTMM, MEIUIMHE, OMOTEXHOJOTHH; paccMaTpUBaTh
IJI00aNbHBIE  JKOJOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH, (OpMHpOBATH IO
OTHOUIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

I1.10 ChopMupOBaHHOCTH YMEHUHN CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIC H
YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTMUECKOW HH(OpMAIUU U3 HECKOJbKUX
MCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHSITUIHBIN arnmapaT OUOJIOTUH.

OcBoenne comepkanmst ydebnoro mpeamera OVIL11  buomorus
oOecrieunBaeT (OPMUPOBAHUE U PA3BUTHE YHUBEPCAJbHBIX YUEOHBIX NEHCTBUM B
KOHTEKCTE MPEEeMCTBEHHOCTH (popmupoBanus obmux kommereHuit: OK 01, OK
02, OK 03, OK 04, OK 06, OK 07.

OK 01. Beibuparb criocoObl pemieHus: 3ajaad npodecCUuOHANbHON NEeATeTbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnosib30BaTh COBPEMEHHBIE CPEICTBA MTOUCKA, aHATIM3a U UHTEPIIPETALIUN
uHpopMaruu W HMHGOPMAIMOHHBIE TEXHOJOTHH JJIA BBIMIOJIHEHUS 3aj1a4
npodeCCUOHAILHON JeATEeIbHOCTH;

OK 03. IlmanupoBaTh M peaIM30BBIBATH COOCTBEHHOE MNPOPECCUOHAIBHOE H
JUYHOCTHOE pa3BuUTHE, MpEANPUHUMATEIIbCKYIO NEATEIIBHOCTD B
npodeccruoHanbHol cdepe, UCIoNb30BaTh 3HAHUS 10 (PUHAHCOBOM TPAMOTHOCTH B
PaA3JIMYHBIX )KU3HEHHBIX CUTYalIUsIX;

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U PabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 06. ITposiBnsiTh rpa)AaHCKO-NATPUOTUYECKYIO MO3UIIMIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHWE HAa OCHOBE TPATUIIMOHHBIX  OOIICUETOBEYECKUX
IIEHHOCTEe, B TOM YHUCJIE C YYETOM TapMOHM3AIMU MEKHAIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOILIEHUM, MPUMEHSTh CTAHAAPTHl AHTUKOPPYHIIUOHHOTO
MOBEJICHUS;

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpeibl, pecypcocOepekeHHtIo,
OPUMEHATh 3HAaHUS 00 M3MEHEHUWM KJIUMaTa, MPUHLUINBI OEepexITUBOro
MPOU3BOJCTBA, 3PPEKTUBHO NEHCTBOBATH B UPE3BbIYAITHBIX CUTYaLIUSIX.
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3. COAEP KAHUE YYEBHOI'O NIPEIMETA

Pa3znes 1. buosiorus kak Hayka. MeToabl HAYyYHOT0 MO3HAHMS.

Tema 1.1 buonorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTUMU €CTECTBEHHBIMU HayKaMu, Qpuiiocopuen, ITUKOM, CTETUKON U MPABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabpl NO3HaHUS JKUBOW TpUpOAbl  (HAOMIOJIEHWE, DKCIEPUMEHT,
OomUCaHue, U3MEpPEeHue, Kiaccupukaiusi, MOJCIUPOBAHUE, CTAaTUCTUYECKas
00paboTKa TaHHBIX).

[Ipaktuueckas pabora Ne 1. «Vcrnonp30BaHWE pa3IWYHBIX METOJIOB IIPU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 1.2. )KuBble CUCTEMBI U X OpraHU3AIIMS.

XKuble cucrembl (OMOCHMCTEMBI) Kak TMpeaMET HW3Y4YEHUs OHOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMoCHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBbIA,  OpPraHU3MEHHBIN,

MONYJISIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOT€OIICHOTHYECKUM ), OMOC(HEpPHBIH.

Paznea 2. Kinerka kak OMojiornyeckasi cucTeMa.

Tema 2.1. XuMuuyeckuii COCTaB U CTPOEHUE KIIETKHU.

XUMHYECKUN COCTAB KIETKH. XHUMHUYECKUE DIJIEMEHTBI: MAaKpPOXJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHBIE BEILIECTBA.

OyHKIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTtpoeHne 0eakoB. AMUHOKHCIOTHI — MOHOMEPHI OCJIKOB.
He3ameHumble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMHUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U

YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornuyeckue
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byHKIIUN OEIKOB.

®epMenTsl — Ouonornueckue kartanuszatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. BuTaMuHBIL
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBonapl: MoOHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapujibl  (caxaposa, JaKTo3a) U MoJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuasl:  Tpurnunepunbl, Gochonunuas, crepounbl. ['wapoduIbHO-
ruapodoOHbIe  cBoOWcTBA. buomornmueckne ¢Gynkmmm unuaoB.  CpaBHEHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hykneunnoseie kucnotel: [JHK wu PHK. Hyxneotuasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

Hutonmorusi — Hayka o kjietke. KiietouHas Teopuss — mpumep
B3aUMOJICUCTBUS HJEd M (PAKTOB B HAy4YHOM IO3HAHUU. MeTOoabl H3y4YeHUs
KJIETKHU.

Knerka kak mnenoctHas >xuBas cucrema. OOmMe NTPU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moisekynasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KIETOK: 3yKapuoTHuUecKass U mnpokapuoTtuueckas. (OcoOeHHOCTH
CTpOEHHUs TpoKaproTHyeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOU H
IrpUOHOI KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpPbhl KJIETOK — KIETOYHAsl CTE€HKA, TJIMKOKAaJHUKC,
ux Qynkuuu. [lnazmartuyeckas memOpaHna, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranounbl. OgHOMeMOpanHbie opranou sl kietku: JIIC, anmapat ['onbmxkwy,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOM/Ibl KIETKU: MHUTOXOHAPHUH, IUIACTHIBL.
[Ipoucxoxxaenrne MUTOXOHJpUH W TuiacTun. Bunbl mactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJHU, PECHUYKH,

KryTUKHA. OyHKIIMM OPraHOUI0B KJIETKU. BKiItoueHus.
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Slnpo — perynsaTopHbIi LEeHTp kieTku. CTpoeHue sapa: siuepHas 000J0uKa,
KapuoIlUia3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

ITpakTuyeckas padora No2. XuMuueckui COCTaB KIETKU

Jlabopatopnasi pabota Ne 1 «CrtpoeHne sykapuOoTUUECKHX (pacTUTEIHHOM,
YKUBOTHOM, TpUOHOM) ¥ MPOKAPUOTHUUECKUX.

Tema 2.2. JKuzHeaesTeIbHOCTh KIETKH.

OOMeH BemIecTB, WM METa0oIM3M. ACCUMUIAINS (TJIACTUUYECKUNA OOMEH)
U TUCCUMIIAINS (SHEPTeTUYECKH OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEILIECTB M JHEPTrUU B MOHHMAaHUU
MeTabor3ma.

Tunbl oOMeHa BelecTB: aBTOTpodHBINA U reTepoTpodHbiil. Posb hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg a3l (porocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A JJIsl KU3HU
Ha 3emuie. Biausinue ycioBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTHU
Y KyJIbTYPHBIX PACTECHHUIA.

XeMOCHHTE3. XeMOCUHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCUHTE3a JIJIs
JKA3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTKe. PaciiemyieHue BEIIECTB, BbBIJCICHHE
U aKKyMYJIHpPOBaHUE OHHEPIMM B KIETKE. IJTalbl HHEPIEeTUYECKOro OOMEHa.
['mukonu3. bpoxkenwe u ero Buabl. KucimopoaHoe OKHCIEHHE, WM KJIECTOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakumm wMarpuuHoro cuHre3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzanusi reHetudeckoil mHpoOpManuyu B KIETKE. | €HETHYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — GuocunTes
Oenka. Otambl TpaHchsiuuu. KoawpoBanue amuHOKHCIOT. Pombp pubocom B

ouocuHTEe3e OEIKa.
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Heknerounsie ¢opmbl XM3HHM — BHUPYCHl. MCTOpHUS OTKpPBITHUS BHPYCOB
(d.1. UBanoBckuit). OCOOCHHOCTH CTPOEHUS M KU3HEHHBIA IIMKJI BHPYCOB.
bakrepuodaru. bone3Hu pacTeHMil, XUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.
OOpaTHast ~ TpaHCKpuUNLHMs, peBepraza M uHTerpasza. llpodunaxtuka
pacnpoCTpaHeHuUs! BUPYCHBIX 3a00JI€BaHUI.

JlabopaTtopHass padora Ne 2 «HabmrogeHue MHTO3a B KJIETKAaX KOHUYHKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpolpenaparax». «/3yuyeHue cTpoeHHs IMOJIOBBIX

KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»»

Paznen 3. Opranusm Kak OMoJIOrHYeCcKasi CMHCTeMa

Tema 3.1 Pa3MHOXEHNE U MHAUBHUIYAJIbHOE PA3BUTUE OPTaHU3MOB.

Kierounslii 1UKI, WU KU3HEHHBIM UK KieTku. WMuTepdasza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalJIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIMBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knerkn — muto3. Cragum murtosa. [Ipomeccsl, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrionoe U nmojioBoe. Bubl 6ecnosioro
Pa3MHOXXEHUS: JCJICHUE HAABOE, I[MOYKOBAHME OJHO U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu meniosa. IIporecchl, npoucxoasime Ha CTagusxX Meno3sa.
[ToBenenne xpomocoM B Meno3ze. KpoccuHrosep. bHOJIIOrMYECKUUA CMBICT H

3HAYEHHE MEI03a.
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['amerorene3 — mpouecc 0Opa3oBaHHs MOJIOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBeIe >keje3bl: CEMEHHUKH U SUYHUKU. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX
KJIETOK — rameTr (CHepMaro30M]l, SIMIEKIeTKa) — CHEpPMaTOT€HE3 U OOrEHE3.
Oco0OeHHOCTH CTpOEHUsl SUIEKIETOK MU crepMaro3ouoB. OTUIoA0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAJIbHOE pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobisieHue, racTpyisuusi, opraHoreHe3. IloctamOpuoHnanbHOe paszButhe. Tulbl
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPAMOE, HENpsMoe (JIUYuHOYHOE). BiusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct m pasButne pacrennii. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOEHUE

CCMCHH, CTalU PA3BUTHA.

Tema 3.2 HacneacTBEeHHOCTh M KBMEHUMBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. Mceropus pasBuths reHeTuku. Poib
LATOJIOTHH
¥ 5MOpHOJIOTMM B CTAHOBJIGHWM TE€HETUKU. BKiaag poccHHCKUX M 3apyOerKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabl TeHeTHKH (TMOpUA0IOrHYeCKuil,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
NOHATHS. ['eHeTnUecKas CUMBOJIMKA, UCIIOIb3yEeMasi B CXEMAaX CKPEILMBAHUMN.

3aKOHOMEPHOCTH HacCJIe0BaHUs IPU3HAKOB, YCTAaHOBJIEHHbIE ['. Mennenem.
MoHorubpuaHoe ckpelrBaHie. 3aKOH €IMHO-00pa3us THUOpPUIOB MEPBOIO
nokosieHus. IIpaBwio JOMHHMpPOBaHMs. 3aKOH paCUICIUIEHHsS MPU3HAKOB.
I'unioresa yuctotsl raMet. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHMOIO  HacjeIOBaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ AMTMOPUIHOTO  CKPEIIMBAHUA.
AHanm3upyronee cKkpeuBanue. Vcnoap30Banne aHAIM3UPYIOLIET0 CKPEIBaHUs
JUIS. OIIPEICIICHUs] TeHOTHUIAa 0COOU.

CuernyieHHOe  HacjefoBaHuWe mnpusHakoB. PabGora T. Moprana mo
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CLUEIUICHHOMY HACJIEJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHAasl TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

I'enetuka nona. XpoMOCOMHOE ONpEAEICHUE 1M0Ja. AyTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporameTHble opraHu3Mbel. HacnenoBaHue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHUnBOCTSD. Bupl W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HacleACcTBeHHas. Poimb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTHU.
XapakTepuctuka MOAM(MUKAIMOHHOW W3MEHUMBOCTH. BapuanMoOHHBIA pAl U
BapuannoHHass kpuBasa. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KaueCTBEHHbIE TMPU3HAKKM W UX HOopMa peakuuu. CBoiCTBA MOAM(PUKAIIMOHHOMN
W3MEHYHUBOCTH.

HacnenactBenHasi, wiM TeHOTHUIWYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOU
W3MEHYMBOCTU. MyTalimoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa u mpuunHbl MyTanuii. MyTtareHHbie (aKTOPBI.
3aKOH TOMOJIOTUYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoct H.M. BaBunoga.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YeJIOBEKa: TCHECAIOTHUYCCKIM, OU3HCIIOBEIN, IINTOTCHETHYCCKUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[T1{P-anamm3a. HacmencTtBennsie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJEJACTBEHHOM MPEIPaCcHoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUEHHE MEIULMHCKON

IFCHCTHUKHU B IIPCAOTBPAIICHUHN U JICUCHHUHU T'CHCTUYCCKUX 3a00JIEBaHMI YeIOBEKA.

Tema 3.3. Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.
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Cenekuus Kak HayKa U MPOLECC. 3apPOKICHUE CENEKIMU U JOMECTUKAIIUSI.
Yuenne H.W. BaBuioBa o 1ieHTpax mpoUCXOXKIECHUSI U MHOTOOOpa3usl KyJIbTypPHBIX
pacrenuii. LIeHTpBl NPOUCXOXKAECHUSA JOMAIHUX KUBOTHbIX. CopT, mopona,
HITAMM.

CoBpeMeHHbIE METObI CEeNeKIMU. MaccoBbIi U MHAUBUAYATbHBINA OTOOPHI
B CEJICKIUHM PACTEHUN U KUBOTHBIX. OLIEHKa 3KcTepbepa. BIM3KOpOoACTBEHHOE
CKpemmBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHCTHIX JHUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otnanénnas rtuOpuamuzanuss U e€ ycrnexu. VICKYyCCTBEHHBIM MyTareHes U
MOJyYCHUE TOIUIUIONAO0B. JlOCTMKEHHS CENEKIMM PACTCHHWM, >XUBOTHBIX H
MHUKPOOPraHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. |'€HHAs WHXKEHEPHUA. IJTarbl
co3ganusi pexomOunantHon JIHK wu Tpancrennnix opranuszmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONMPOIYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Okojoruyeckue W dTtudeckue  npoosnembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.

Okckypeust «OCHOBHBIE METOJIBI W JIOCTUKEHHS CEJEKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBIM  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Ilpogpeccuonanvno-opuenmupogannoe cooepicanue:

buorexHomornu B NPOMBINUIEHHOCTH.  Pa3BUTHE  MPOMBINUICHHOU
OMOTEXHOJIOTUH U €€ TPUMEHEHUE B KU3HU YEIOBEKa.

JlaboparopHas padota Ne 3 Pemienue aieMeHTapHBIX T€HETUUECKUX 337124

[IpakTrueckas pabora Ne 3  CocraBieHue MNOpOCTEUIINX CXEM

MOHOTUOPHUIHOTO U JUTHOPUIAHOTO CKPEIIUBAHUS

Pa3znen 4. IBoJ1o1Us KMBOH NPUPOABI

Tema 4.1. DBomrorimoHHAsT OUOJIOTHSL.
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[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusl U €€ MeCcTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa 3BOMIOLMH. [laleOHTOIOTMYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKON JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHUE: CXOACTBA W pPa3NIMuMsg SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHbIE,
pPYJIVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y BcCex
OpraHU3MOB.

OBomtonmonHass teopust Y. JlapBunHa. IIpeamnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ 0OCHOBHBIE MTOJIOKECHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUA U SBOJIOLIMH.

JBrkymue cuiibl ((hakTOphl) SBOJIOIMK BUIOB B NpHUpojae. MyTallMOHHBIHI
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeid
reHoB. M3oauus 1 MUrpanus.

EctecTBeHHbIit 0TOOp — HampaBisoommii ¢GakTop 3BOMIOMUH. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHM3MOB Kak pe3ysbTarT 3Bomonuu. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M UIUO-aJaNTAIHH.

Bun wu BupooOpazoBanue. Kpurepun Buma. OcHOBHbIe (DOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  PopMbl  3BOJIONUM:  (pUiIeTHYECKas, UBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IporcxoxIeHne OT HeClEeUUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas

crienanu3anus. AJanTUBHAS pagualiusl.
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[Ipaktnueckass pabora Ned Omnwmcanue ocoOell OJHOTO BUAA IO
Mopdosoruueckomy kpurepuro. IlpucnocoOiaeHne opraHu3MoB K pa3HbIM cpefam

obutanus (K BOJIHOM, Ha3€MHO-BO3YIITHOMN, TTOYBEHHOM ).

Tema 4.2. BO3HUKHOBEHHUE U Pa3BUTHUE KU3HU HA 3eMIIE.

JloHay4dHbI€ TPEACTABICHHUS O 3apOXKICHUM XKW3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W naHcuepMmus. XHUMHYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BOJIIoLMK. HavanbHbIe 3Tarbl
ounonornyeckor spomounu. I'mnoreza PHK-mupa. @opmupoBanue meOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKU. llepBble KIETKM M KX SBOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButHne xu3Hu Ha 3emuie mo 3paMm u nepuojaM. Karapxei. Apxelckas
U Tmporepo3oiickas 3pbl. [laneosoiickas spa u e€ mepuoabl: KEeMOPHUICKUH,
OpPZIOBUKCKHH, CUITYPUNCKUNA, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ mnepuoapl: TMAJEOTrCHOBBIM, HEOrC€HOBBIN,
AHTPOITOT€HOBBIM.

XapaKkTepuCcTUKa KJIMMaTa U IeoJIOTHYECKUX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4ecKOro Mupa Kak OTpakeHHe 3BOMOUAH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOIMA YelloBeKa. AHTPOMOJIOTHUSl KaK Hayka. Pa3BuTue mnpeacraBieHUi
O TIPOMCXOXKIACHUM YeJIOBeKa. MeTonbl M3ydeHus aHTpororeHe3a. Cxoacrsa u
pa3linuuvs YeI0BeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

HBwxymue  cwibl  (pakTopel)  aHTpomoreHe3a.  HacnmencTBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI TpyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTaJIMH ¥ BETBU SBOJIIOLIUM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
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ymensli, YenoBek mnpsaMoxomdamui, YenoBek Heanaepranbckuu, UYenosek
pa3ymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

YenoBeueckne packl. OCHOBHbIE OOJBIIME  pachl:  €BPOICOHIHAsS
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMmepuKkaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  TMPEICTaBUTENCH
YEJIOBEYECKUX pac K YCIOBUAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

[TpakTueckas pabota Ne 3. «M3yueHne MCKOMAeMbIX OCTAaTKOB PACTECHUI
Y KUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcusi «DBOJIOLUS OPTaHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-

HAy4YHBIN WIH KPA€BEAUECKUI My3€eil).

Pa3znes 5. JkocucTremMbl M IpUCYLHIHE UM 3AaKOHOMEPHOCTH

Tema 5.1 Opranusmsel 1 OKpykKaromias cpenia.

DOKoyorusg Kak Hayka. 3aJadd W pa3densl  3KoJoruu.  Meroasl
HKOJIOTUYECKUX HCCIEAOBAHUI. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
4eJI0BEKa.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/yIIHAsA, TTOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Oxonornueckue (daktopel. Kiaccudukamus 5SKOJIOTHYECKUX (DAKTOPOB:
abnoTtuyeckne, OWOTHUYECKHUE U aHTPOIOreHHble. JIEHCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtndeckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  dakrtopel.  Bugsl  OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M,

HeWTpanu3M. 3HadeHWe OWUOTHYECKUX B3aUMOJEHCTBUN Il CYIIECTBOBAHUS
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OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
DKOJIOTUYECKUE XAPAKTEPUCTUKU momyisanuu. (OCHOBHBIE TOKa3aTeIu
MOIYJISALMU: YUCICHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOITYJISIONUN U e€ peryisingus.

Tewma 5.2 CooO1iecTBa U HKOJIOTMYECKUE CUCTEMBI.

Coo0miecTBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
pPOCTPAaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dxosiornyeckue cuctembl (dkocuctemsbl). lloHsitue o0 »3KOocucTeME U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBOopoT BEIIECTB M MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muiEeBbIe) YpPOBHU OKOCUCTEMBI. [luiieBbie LeNMM U CETH.
OCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpupoaHbIe KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasHoobOpa3zue kak ¢akTop ycToWuMBOoCcTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouocdepe. I'panHuiipl, coctaB M CTPYyKTypa
ounoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMochepb Kak
rno0ampHONW JKOCHUCTeMBl. J[MHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMHYECKHUE ITUKIIBI 3JIEMEHTOB (yriiepoa,
azota). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuectBo B Omochepe 3emum. AHTPONOTCHHBIE HM3MEHEHUS B

ouocdepe. ['modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.
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CocymiecTBoBaHHE MPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiumBocTH Omocdepsl. OCHOBa palliOHATHHOTO
yIpaBlIeHUST TMPUPOAHBIMH pecypcaMd H WX HCIOJb30BaHue. JlOCTIKEeHUs
OHOJIOTMU U OXpaHa MPUPOJIBI.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue:

Jlabopatopnasi padora Ne 4. OmpeneneHue kiacca OMacHOCTU OTXOJIOB;
arperatHoe cocTosHue U (u3uueckylo (opMmy 0TX0m0B, 0Opa3ymloIIUXCsS Ha
pabodem MecTe/ Ha dTamax MPOW3BOJCTBA, CBS3aHHBIC C OMPEACICHHON

npodeccueit/cnenanTbHOCThIO
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4. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O NIPEJIMETA

HanmenoBanwme pazneioB U Bunb yaeOHBIX 3aHATHI O0Bem dopmupyembie
TeM JacoB JTUIHOCTHBIC
pe3yabTaThI
peanu3aimu
TPOTPaMMBI
BOCTIMTAHUS
1 2 3 4
Paznen | BuoJiorus kak Hayka. MeToabl HAYYHOT'O TIO3HAHUS. 2
Tema 1.1 BuoJorus kak 2 JPrs.1, JIPrs.2,
nayka. 1.2 JKuBbIe cHCTEMBI Buonorus kak Hayka. Mcnonp3oBaHue pa3iniHbIX METOAOB IPH U3y4YE€HUH OHOJIOTHYECKUX OOBEKTOB JIPrB.4,JIPrB.5,
M WX OpraHu3awms 2KuBble CUCTEMBI U KX OpraHU3alusl. JIPrB.7, JIPTB.8
JIPmB.9,
Pazgen 2. Knerka kak OHoJiornueckasi cHcTeMa 8 JIPre.10
Tema 2.1 XUMHUECKHI COCTAB| (piv oo i o0 n (oo 2 JIPauB.11,
U CTPOEHUE KJIETKH . JIPnuB.12,
N3yueHne KaTaJIUTUYECKOH aKTUBHOCTHU (PepMEHTOB (Ha MPUMEPE aMUIa3bl UITH KaTanas3bl)y TPre.13
CTpoeHue KIETKH. 2 .HPFB.I 4’
Jlaboparopras pabora Ne 1 «M3ydeHue cTpoeHHs KIETOK PACTEHHH, KHUBOTHBIX U OaKTepHil O HPFB.I 5’
MHKPOCKOIIOM» o
= 2 JIPrB.16,
Tema 2.2 OOwMmeH BelecTB. DHEPTeTUIECKU OOMEH BEIIECTB. TIPre.17
I'B.
Ku3HenesTeJbHOCTD KIETKH IPre 19’
[Tnactudeckuit 0OMEH BEIIECTB. (1popeccuoHanibHO-0pUeHMUPOBAHHASL NOO2OMOBKA) 2 P ' ) 0’
I'B.
Paznmen 3. Opranusm kak OHoJiornyeckasi cucreMa 16 TIPre 22’
. b
Tema 3.1 PasmMHO:KeHHE U JKu3zHeHHbBIN NUKIT KIETKHU. Jlenenne kineTku. I 'ameTorenes. 2 JIPre.23
. b
uHAMBHAYyaIbHoe pasBuTne | Jlabopatopnas pabora Ne 2 «HabnrogmeHue MHMTO3a B KJIETKaX KOHYMKA KOPEIIKA JyKa Ha TOTOBBIX JIPre.24,
OPraHu3MoOB MUKpOnpenaparax». JIPrB.25,
JlaboparopHas pabota Ne 3. «M3ydeHune cTpoeHUs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIIpENapaTax» 2 JIPrB26,
®dopMbl  pa3sMHOXEHHS  OpPraHu3MoB.  VHAWBHIyalbHOE  pa3BUTHE  OPraHU3MOB  (OHTOICHE3) 2

(npogheccuonanbHo-0pUEHMUPOBAHHASL NOO2OMOBKA)




Tema 3.2 HaciieacTBEHHOCTD
U U3MEHYUBOCTH
OpraHu3MoB.

Tema 3.3 Cesrekuust
opranusMoB. OCHOBBI
OMOTEXHOJIOTHH.

I'enernka. 3aKkOHOMEPHOCTH HACTIEIOBAHUS, ycTaHOBIIEHHBIE . MeHaenem.

CuenyieHHOE HaceI0BaHUE IPU3HAKOB.

«UzyueHne pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPUIHOTO CKPELIUBAHUS Y APO30(HUIIBI HA TOTOBBIX
MHUKponpenaparax»

H3MeHUnBOCTS.

Uzyyenne MmoanpuKannoHHON H3MEHYMBOCTH, IIOCTPOEHHE BAapUALIMOHHOTO Psa M BapUAllMOHHOM
KpHUBOW»
«AHanu3 MyTauui y 1po30¢uisl Ha TOTOBBIX MUKpOIpENapaTax»

I'enetnka mona. I'eHeTrka yenoBeka
CocraBlieHHE U aHATU3 POJOCIOBHBIX (MPOPECCUOHANBHO-0PUCHIMUPOSAHHAS. NOO2OMOBKA)

Ceneknuys Kak HayKa 1 mpouecc. buomexnonozcuu 6 I’lpOMblLbL]ZeHHOcmuz
3KCKprI/I$I «OCHOBHBIE METOABI M IOCTIDKCHHUSI CEICKITUN paCTGHI/IfI " XKHBOTHBIX»

Pasznen 4.

IBoJIOINUSA )KMUBOIM NPHPOIBI

Tema 4.1 DBoIOLMOHHAA
onosI0TNst

DBOJIIOLMOHHAST TEOPHS U € MecTO B Orosiornu. CBHIAETEIBLCTBA 3BOJIOIMU. JBOJTIONUOHHbBIC TCOPUH
(4. Hapsun, CTDI)

MuKkpo- 1 MaKpO3BOJIOIHSL.
JlaboparopHast pabora Ned «CpaBHEHHE BUIOB [0 MOP(OIOTHIECKOMY KPHTEPHUIOY.

Onucanue NpuUCTIOCOOIEHHOCTH OPraHu3Ma U €€ OTHOCHTEIIBHOTO XapaKTepay» (1pogeccuoHanbHo-
OPUEHMUPOBAHHASL NOO20MOBKA)

Tema 4.2 Bo3HUKHOBeHHE U
pa3sBHTHeE KU3HU HA 3emJie

OKcKypcus «DBOJIOLMS OPraHMYECKOro MUpa Ha 3emJie
N3ydeHne ucKomaeMbIX OCTaTKOB PACTEHUI M )KMBOTHBIX B KOJUIEKIIUAX

I'unotessr MMPOUCXOXKACHUA KHU3HU Ha 3emite. PasBuTme Xu3HHM Ha 3eMie II0 opaM U NepuoJiaM.

OBoJTronHs YestoBeKa. YeaoBeueckue pachl. IKCKypCHs « DBOJIOHSI OPTaHUIECKOTO MHUPa Ha 3eMIIey.

Pasznen 5. IKoc

HUCTEMBI M MIPUCYIIIHE UM 3AKOHOMEPHOCTH

Tema 5.1 Opranuzmsl u
OKPYKAIOIIAsA cpena

OKkostorusi Kak Hayka. JKoJorudeckue (hakTopbl.
«Mopdonorudeckue 0cOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSD.
«BnusiHuE cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIeyca»

DKOJIOTHYECKHe XapaKTePUCTUKH TTOTYJISIHH.
IToacueTr MIOTHOCTH MOMYJISIIIUN pa3HbIX BUJIOB PACTEHUI

JIPrB.27,
JIPrB.28,
JIPrB.29,
JIPrB.30,
JIPrB.31,
JIPrB.32,
JIPrB.33,
JIPrB.34
OK 01 -
OK 06

[IK 2.1

2
[podeccronanbHO-OPHUEHTHPOBAHHOE COJICPIKAHIE
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Tema 5.2 Coo01iecTBa u

Dxocuctema u 6moreorieHo3. KoOMITOHEHTHI 2KOCUCTEMEI. TpodudecKue 1emm.

IK0JIOTHYECKHE CUCTEMbBI
Yuenue B.W. Bepnanckoro o 6uoctepe. Uenoseuectso B onochepe 3emiu. 2
JlaGopatophas padora NeS«OmpeneneHue Kiacca OacHOCTH OTXOJ0BY» (MpoghecCUOHANbHO-
OPUEHMUPOBAHHASL NOO2OMOBKA)
JAuddepennupoBanHbIii 3a4eT 2
44

HTroro
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5. YCJOBUMA PEAINBAIIMUA YYEBHOI'O ITPEIMETA

5.1. TpeGoBaHusI K MUHMMAJILHOMY MaTePUAJIbHO-TEXHUYECKOMY
o0ecrneuyeHu10
Peanmuzanusi mporpamMmbl ydeOHOro mpeameTa TpeOyeT HalIuuus Y4eOHOTo
KabuHeTa OMOJIOTUH U DKOJIOTHH.

O6opynoBanue yueOHOro KabUHeTa:

1. Cnenuaju3upoBaHHasi Medelb U CUCTEMbI XpaHEeHUs /I KaOuHeTa
1.1.Cron naGopaTOpHBIi JEMOHCTPAIIMOHHBIHN (C paKOBUHOM, TTOABOIKON U
OTBEJICHUEM BO/IbI, CAHTEXHUKOH, STICKTPHUECKUMHU PO3ETKAMH, aBTOMATaMHU
aBapUHHOTO OTKJIFOYCHHS TOKA)

1.2.Cton yueHn4ecKuii 1a00paTOPHBINA, PETYITHPYEMBIH 11O BHICOTE

1.3.Ctyn yyeHU4eCcKuii TOBOPOTHBIN, PETYIIMPYEMBII IO BHICOTE

2. JleMOHCTpAIMOHHOE 000PYA10BaHUE U TPUOOPBHI
2.1. KoMIIIeKT BIaXHBIX IIPErnapaToB JeMOHCTPAIIMOHHBIN:
«Pa3BuTne HacekoMoro», «Pa3BuTue JIAryIKu»
2.2.KomruiekT repOapreB JeMOHCTPAIIMOHHBIN:
«CenbCKOX035MCTBEHHBIE PACTEHUS», «PacTUTENbHbIE COOOIIECTBAY

2.3. KOMIIIEKT KOJUICKIIUN IEMOHCTPAIIMOHHBIMN
HAaCEKOMBIX C pa3JIUYHBIMH THIIAMU OKpacku, Ha0Op IUIOAOB M CEMSH,
«IIpumMepshl 3aIIUTHBIX MPUCIIOCOOJIEHUHN Y )KUBOTHBIX», «DOPMBI COXPAHHOCTH
HCKOIIAEMBbIX KMBOTHBIX M pacTeHUi», «buoreHos», «Bpeaurenn BakHEHUIINX
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP»

2.4.11ludpoBoit MUKPOCKOTT OMHOKYJISIPHBIN (C KaMepoil)
2.5.lludposas Buaeokamepa Juist paboThl C ONTHYECKUMHU TPpUOOpaMH LIUPpOBast

2.6.MUKpOCKOIT IEMOHCTPAIMOHHBIN

3. JlabopaTopHo-TeXHOJIOTHYecKoe 00opyaoBaHue (J1adopaTopHoe 000py/d0BaHuUeE,
NpuUOOpPbI, HA00PHI AJIs1 IKCIIEPUMEHTA, HHCTPYMEHTHI)

3.1.1ludposas naboparopust MO0 OMOIOTUU TSI YIUTEISI

3.2.KommieKT MUKpoOIpenapaToB 1o o01ei OMoJoruu:
MUKpOMpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK,
«CnepMaTo30uabl MIEKOMUTAIOIIETO», « AUIIEKIIETKAa MIICKOITUTAIOIIETOY,
«KapuokuHes B KJIeTKax Kopelka Jykay, «J[po3oduna» (Hopma, MyTaiuu
(OpMBI KPBUIBEB M OKPACKH TeJia)

3.3.lludposas naboparopust Mo OMOIOTUH TSI YICHUKA

3.4.MUKpOCKOII IKOJIbHBIN C MOJCBETKOMN

4. Mojaeu, MyJIsiKU, alMJIMKAIAN

4.1.KoMIUIeKT Mojee-anIuIMKauil JeMOHCTPAIMOHHBIH:
«YnBoenue JIHK u tpanckpunumsy, «buocunres 6enka», «CTpoeHHE KIETKW,
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MOJCJIb CTPYKTYPEI I[HK, MAarHuTHass MOJCJIb-aIlIlJInKaInuA ((I[CJICHI/IG KICTKH»,
MOACIIb «OCHOBHBIC HaIpaBJICHUA 3BOJJIOLIUN), ((HCpCKpéCT XPOMOCOM»,
«Tunuuneie 6HOH€HOSBI».

4.2 KOMITJIEKT aHATOMUYECKUX MOJIETICH IEMOHCTPAIIMOHHBII:
00bEéMHAs MoJieh «CTpOeHHE TOJIOBHOTO MO3Tra TO3BOHOYHBIXY,

4.3.Habop majiecOHTOJIOTUUECKUX MYJISDKEH:
«IIpoucxoxneHne dYemoBeka» (OIOCTBI  aBCTpPAJONUTEKa, MHUTEKAHTPOIIA,
HeaHJepTalIblla, KPOMaHBOHIIA), CIACHKHA WU W300paKEHUS KaMEHHBIX OpYIUi
MEePBOOBITHOTO YeNTOBEKa (KaMHHU-YOIIIEPHI, pyOuniIa, ckpebiia)

4.4, KOMIUIEKT MYJISDKEH JEMOHCTPAIlMOHHBIN:
MYJISDKH TUIOJIOB M KOPHETUIO0B AUKUX (DOPM M KYJBTYPHBIX COPTOB PAaCTCHHM,
mozens mostekysbl JIHK, monens JIHK, Mmoaens metadazHoi XpoMOCOMBI,

I[eMOHCTpaIII/IOHHl)Ie y‘lEﬁHO-HaI‘JISIIleIe l'[OCOﬁI/Iﬂ(B T.9. B 3JICKTPOHHOM Bl/llle)

5.1.KommiiekT nmoptperoB st odopmiienust kadbunera (Y. Hapsun, I'. Menaens,
H.K. Konsuos, JIx. Yorcon, ®@. Kpuk, A. Jlesenryk, P. I'yk, T. I[IIBanu, M.
[Ineitnen, P. BupxoB, M. VYwunkunc, P. ®panxmun, K.M. bap., A.MN.
NBanoBckuii, K.A. Tumupsize, T. Mopran, I'. ne ®pu3z, C.C. UeTBepHuKOB,
H.B. TumodeeB-Pecosckuii, H.W. BaBunor., W.B. Mwuuypun, TI.J.
Kapnieuenko, M.®. MBanos, K. JIlunuen, X.b. Jlamapk, B.O. KoBanesckuii,
2. I'ekkens, ©. Mromiep, A.H. Cesepuos, ®@. Peau, JI. [Tactep, A.N. Onapus,
C.Mwmnep, [I.IOpu, A.T'ymbomear, K.®.Pynse, A.Jlx. Tencnu,
B.H. Cykaués, B.1. Bepnaackuii)

5.2. TaOau1bl ¥ CXEMBL:
«MeTtoabpl TO3HAHUS KUBOW NPUPOAB», «OCHOBHBIE MPU3HAKH KUZHH»,
«YpOBHU OpraHu3aiuu >KUBOM mpupoab», «llepmoanueckass Tabiuia
XUMHUYECKUX AJIEMEHTOBY, «CTpoeHHe MOJIEKYJIbl BOJIb», «bruocuHTe3 Oemnkay,
«Ctpoenue wmonekynsl Oenka», «Crpoenue ¢epmenTay, «HykienHoBbie
kucnotel. JIHK», «Crpoenne monekyibl AT®O», «CTpoeHne 3yKapruoTHYECKOU
KJIETKN», «CTpOEHUE )KUBOTHOU KIIETKW», « CTPOEHUE PACTUTEIIBHON KIETKW,
«CtpoeHnEe TPOKAPHUOTUYECKON KIETKW», «CTpoeHue siapa  KIETKW,
«YTIeBOIbI», «JInmm ey, «Twnmel MMATAHUS, «MeTtabousmy,
«MuTtoxoHIpus», « IHEPreTUUeCKuii 0OMeH», «XJtopormiacT», «DOTOCUHTE3Y,
«Ctpoenune JHK», «Ctpoenue u (QyHKIuMOHMpOBaHUE TeHa», «CuHTE3
oenkay, «l'enermueckuii ko, «Bupyce», «bakrepuodarn», «CtpoeHue u
xu3HeHHbld 1K Bupyca CIIW[a, OGakrepuodaray, «Permkarmus JTHK»,
«@opMBI  Pa3MHOXKEHHS OPTraHU3MOB», «J/IBOWHOE OIUIONOTBOPEHHE Y
LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE pacTEeHUM», «JleneHue
KJIeTKH OakTepuity, «CTpOCHHE MOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBDY,
«Knerounsii ukm», «Pemmukanusa JHK», «Muto3», «Menosy, «lIpamoe u
HETpSIMOE pa3BUTHE», «laMeTOoreHe3 y MIIEKOMUTAIONIMX W YEJIIOBEKay,
«OCHOBHBIC CTaUM OHTOTeHE3a», «MOHOTHMOpUIIHOE CKpEIIMBAHUE U €To
ATOT€HETUYECKAsA OCHOBA», «3aKOH PACIICIJIEHUS U €r0 IIUTOr€HEeTUYeCKas
OCHOBa», «3aKOH YHCTOTBHl TrameT», «JurubpumgHoe CKpeIMBaHUEY,
«lluTonornyecknue OCHOBBI JUTHOPUIHOTO  CKpeluMBaHus», «Mehos»,
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«B3anmoaencTBue ajuIeNIbHBIX T'€HOB», «l'eHeTHYecKue KapThl PACTEHUM,
YKUBOTHBIX U YEJIOBEKA», «I €HeTHKa moJia», «3aKOHOMEPHOCTH HACIEA0BAHNUS,
CUEIUIEHHOTO0 C mnoJiom», «KapuoTumel uemoBeka W KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukanmonHas U3MEHUYMBOCTh», «HacnenoBanue
pesyc-paktopay, «l'eHeTnka rpynn KpoBu», «MyTalmoHHass U3MEHYUBOCTHY,
kapta «l{eHTpBl MPOMCXOXKACHHUS U MHOTOOOpaA3usl KyJIbTYPHBIX PACTECHUI,
«IToponpl  mOMamIHUX  KUBOTHBIX», «CopTa KYyJIbTYPHBIX PAaCTCHHI»,
«Otnanénnas rubpuamzanus», «Pabotel akagemuka M.®D. VBaHOBay,
«Ilomunnongusa», «OO0beKTbl OuoTexHonorun», «KietouHele KyabTyphl WU
KJIIOHUpOBaHue», «KoHCTpynpoBaHME U TEPEHOC T'EHOB, XPOMOCOMY,
«Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOJbIlIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,

«EcTecTBEeHHBIN oTOODPY, «MHuoroob6pasue COPTOB pacTeHUu»,
«MHoroo6pazue moposy KUBOTHBIX», «llomymsauumn», «MyTanuoHHas
U3MEHYUBOCTDY, «ApoMop(o3b1», «Mnnoananraumny, «O0mas
nereHepanns», «JIBmxymue cuisl 3Boionun», «Kapra-cxema Mapuipyra
Iy TEIIECTBHUS 4. [apBunay, «boprba 3a CYILLIECTBOBAHUEY,
«IIpucnocobseHHOCTh OpraHu3MoBy», «l'eorpadguueckoe BUAO0Opa3OBaHUEY,
«OJKojoruyeckoe  BUAO0OOpazoBaHue»,  «Bo3HukHoBeHne  CoJHEYHOU

cucteMbl», «Pa3Butue opranudeckoro mwupa», «PacTuTenbHas KIETKay,
«KuBoTHas kietkay», «lIpokapuoTndeckas kierka», «CoBpeMeHHas CUCTEMA
OpraHu4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKHUX YEPT CTPOCHUS YeIOBEKa
U 4eJoBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX
HaXOJOK IIPEJKOB COBPEMEHHOI'O 4YeJlOBEKa», «/lpeBHelmme moam»,
«/IpeBHne moan», «llepBble COBpEeMEHHBIE JIIOAW», «YeloBeYecKue pach»,
kapta «lIpupognsie 30HbI 3emin», «Cpeabl OOUTaHHUS OPTraHU3MOBY,
«Dortonepuoguzm», «llonmymsaunm», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nonyssiuu uHOy30puu-Tyenvkny, «llumessie nenw», «llumesbie 1enny,
«buoreno3: coctaB u cTpykrypa», «llpupoansie cooOmiecTBa», «llenu
NUTaHus», «OKoJloruueckass nupamunaa», «buochepa u  yenoBeK»,
«IKOCUCTEMA HIMPOKOJMCTBEHHOIO Jieca», «IDKOCHCTEMA XBOMHOTO JIECay,
«broneno3 Bomoéma», «ArpoueHos», «lIpuMepHbIe  aHTPONOrEeHHBIE
BO3JCHMCTBUA HA NMPUPOY», «BaxHeilme nCTOYHUKY 3arpsI3HEHUS BO3yXa U
IPYHTOBBIX BOJ», «llouBa — BaxkHelmas cocTaBistomas Ouochepsn,
«®akTopel  nerpamauuu  mouBy, «llapHukoBBIM APPexT», «DakTOphI
PaIMOaKTUBHOIO 3arpsi3HeHust ouochepnny, «O0Ias cTpykrypa ouochepsi»,
«Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIA HIKpaH OUOCPHEpH»,
«Kpyrosopor yraepoga B Ouocdepe», «KpyroBopor azora B MNpHUPOAE»,
TC€OXPOHOJIOTHYECKas TaOIHIa

5.3. lnarpaMmsl:
«Pacmipenienenne  XMMHYECKHX  OJIEMEHTOB B  HEXKHMBOW  MPHUPOAECY,
«Pacnipenenenne XUMUIECKUX AIIEMEHTOB B )KMBOW TIPUPOJIEH

5.4. KapTsr:
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5.2. ”THOOPMAIIMOHHOE OBECIIEYEHHE

HNudopmanmonHoe odbecrieueHre 00yueHus COACP>KUT EPEUeHb PEKOMEHTyEMBbIX
yueOHBIX u3ganuii, MTHTepHeT-pecypcoB, TOMOTHUTENLHOM TUTEPATYPHI.

OcCHOBHBIE HCTOYHHUKH

1. KoncrantunoB. buonorus. Yueonuk mius CI1IO/Axanemus 2020
JlonoJiHUTeIbHbIE HCTOYHUKHU

1. Aiana @., Kaiirep /). CoBpemennas renetuka. B 3 1. T. 1. — M.: Mup, 1987
—295 c.

2. Axudnen A.Il. EBrenuka: BeuyHbIii MOHCTpP WJIM HaJICK 1A yeaoBedecTna? //
3nanue — cuna. — 1992, — Ne 5-7. —¢. 26-32, 40-41.

3. benses /I.K., Boponmnos H.H., JIptmmurr .M. u ap. O61mmias 6uonorus: y4aeo.
st 10-11-x k1. O6meobpaszoart. yued. 3aBea. — M.: [Ipocsemenue, 2000. — 287 c.

4. buonoruyeckuil HIUKIONEIUYECKU cioBaphk. — M.: CoBeTckast
sHImKIoneaus, 1986. — 893 c.

5. bonrosa U.B. CoopHuK 3a1a4 10 00I1ICH OMOJIOTHH JJIS MOCTYIIAIOIIUX B
By3bl — M.: Onukc, 2006. — 256 c.

6. bonbiioi cripaBOYHUK /IS MIKOJIBHUKOB U TTocTymnaromux B By3bl / A.C.
Bbaryes, M.A. I'ynenkoBa, A.I'. EneneBckuii u n1p. — M.: JIpoda, 1999. — 668 c.

7. T'enernueckuie MOIU(MUIIMPOBAHHBIE OPTAHU3MBI I OMOJIOTHYECKas
6e3omnacHocTh // DenepanbHbIA BECTHUK dKOJIOTHYEeCKOro npasa. — M., 2004. — Ne 10. —
64 c.

8. T'wranu O.b., Cnepanckas O.H. O0mas 6uonorus. — M.: YHUKyM-TIEHTD,
1999. — 128 c.

9. Jlepuep I'.U. Ypoku o6mieit Ononoruu. Odmas 6uosorus. 10, 11 kmaccel.
TecTsl, BOmpockl, 3aaun: y4ueb. mocodue. — M.: Dkemo, 2005. — 352 c.

10. O6m1as 6uonorus: yue6. s 10—11 ki1, mk. ¢ yray0s1. u3yd. 6uosioruu / mos.

pen. mpod. A.O. PyBurckoro. — M.: [Ipocsemenne, 1993. — 544 c.
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11. Tlerpocosa P.A. OcHoBbl renetuku. — M.: JIpoda, 2004. — 94 c.
12. [axoswu B.H. O6mas 6uonorus. biok-cxemsl, TaOIUIIBI, pUCYHKH: YI€O.
rmocooue. — Mu.: Kawxkubeid qom, 2006. — 112 c.
Ilepeyens UHTEpHET-pEcypcoB
1. Kpacnas kaura Poccuu [35eKTpOHHBIN pecypc]/ pexum aoctyna:

https://redbookrf.ru, BXox ¢cBOOOIHBIA.

2. OTKpBITHIN KOJUTEIIK [3IEKTPOHHBIN pecypc] // pexxum

nocryma: https://biology.ru, Bxoa cBOOOIHBIHA.

5.3 O0pa3oBaTe/ibHbIE TEXHOJIOT UM
[Ipu  peamuzauum  y4yeOHOro  IpeaMeTa  UCIHOJIB3YIOTCA — pa3IMyHbIC
oOpa3oBaTeNbHbIE TEXHOJOIMH, B TOM YHCIIE€ JUCTAaHIMOHHbIE OOpa30BATEIbHBIE
TEXHOJIOTHH, FIEKTPOHHOE 00yUEHUE.
— Ilpu peanuzanuu y4eOHOro MpeAMETa HUCIHOJB3YIOTCS  aKTUBHBIE U
WHTEpaKTUBHbBIE (POPMBI U METO/IbI OOYUEHHS:
— TEXHOJIOTMH COTPYIHUYECTBA;
— NPOEKTHBIE TEXHOJIOTUH;
— TEXHOJIOTUH MPOOJIEMHOTO U JTMYHOCTHO-OPUEHTUPOBAHHOTO O0yUEHUS;
— WUIPOBBIE TEXHOJIOTHH (POJIEBBIE U JCIIOBBIE UTPHI);
— KEHC-TEeXHOJIOTHH,
— MOJyJIbHBIE€ TEXHOJIOTUH;
— TEXHOJIOTMH Pa3BUTHUS KPUTHYECKOIO MBIIUICHHUS;
— TEXHOJIOTUH Pa3BUBAIOIIETO 00YUYECHMUS;

— HWHTCPAKTUBHBLIC MCTO/bI 06quHI/I$I H 1p.
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6. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOI'O IIPEIMETA

KoHTposb 1 o11eHKa pe3ynbTaToB OCBOEHUS YI4EOHOTO peIMeTa OCYIECTBISIETCS

mpernogaBarciicM B XOJC CTapTOBOﬁ JUAarHOCTHUKU,

TEKyIIEW W TEMaTUYECKOU

AUAarHOCTUKHU (YCTHOFO OIIpocCa, MpPOBCACHUA IIPAKTHYCCKHX SaHHTHﬁ, Ha60paTOpHBIX

3aHATHI, MUCbMEHHBIX KOHTPOJBHBIX padOT, TECTUPOBAHMS), & TAKKE B pPE3yJIbTATE

BBIITOJIHCHU A O6y‘IaI-OHlI/IMI/ICSI HHAWBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, PICCJIG,[[OB&HI/IfI.

B cootBeTcTBHHU C y‘{e6HLIM IUIAHOM IIPOMCIKYTOYHAA aTTCCTAalUs I10 y‘I€6HOMy

npeaMery npeaycMorpeHa B gpopme muddepeHimpoBaHHoro 3adera. s KOHTpOIsS U

OOCHKH PC3YJIbTATOB OCBOCHHUA y‘l€6HOFO nmpcamMcTa pa3pa60TaH (bOHII OLCHOYHBIX

CPE/CTB.

Pe3ynpTaThl  00y4yeHUsT  pPACKPBIBAKOTCS

qepe3

YCBOCHHBIC 3HaHUusA nu

puoOpETEHHBIE YMEHUS, HAIIpaBJIeHHbIC HA (HOPMUPOBAHKUE OOIIUX KOMITETEHIIUH.

Pesynbrarel 00y4eHus (peIMeTHBIC)
Ha ypOBHE Y4€OHBIX JICUCTBUI

CDOpMI)I 1 MCTOABI KOHTPOJIA U
OLICHKH PEC3YyJIbTaTOB O6y‘ICHI/I${

CpopMUpOBaHHOCTh 3HAHMM O MECTE€ W POJU OHOJOTHH B
CUCTEME HAyYHOTO 3HAHUS  ECTECTBEHHbIX HAyK, B
(hOopMHUPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa M HAYYHOTO MHMPOBO33PEHMS, O BKIIAJ€ POCCUNUCKUX U
3apyOCKHBIX  YUEHBIX-OMOJIOTOB B  Pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOW T'PaMOTHOCTH 4YeNlOBEKa JUIsl PpeIICHUS
KU3HEHHBIX 33]1a4;

Texymui  KOHTpPOIbL B
OLIEHKH YCTHBIX
yueOHOM 3aHITHH,
TEKYIUI KOHTPOJIb B (hOpME OLICHKH
KpaTKoro KOHCIIEKTa IO  TeMe
y4eOHOT0 3aHATHS.

dbopme
cooOmeHnii Ha

[IpomexxyTounass  arrectauvvd B
dbopme nudepeHIpPOBaHHOTO
3a4eTa B BHJ€  NHUCHBMEHHOM

KOHTPOJIbHON pabOThI

YMeHue packpblBaTh COiepKaHue OUOIOTHYECKUX TEPMUHOB U
MOHATUM: JKHU3Hb, KJIETKAa, OpraHu3M, MeTadbonusMm (oOMeH
BEIIIECTB u IpeBpalleHue SHEprun), romMeocTas
(camoperyisius), ypoBHEBas OpraHHW3alHs >KUBBIX CHCTEM,
CaMOBOCIIPOM3BEJICHUE (PENpOAYKIHs), HaCIeACTBEHHOCTb,
M3MEHYHBOCTh, POCT U pa3BUTHE; BUJI, OIS, TCHOPOH],
OBOJIIOIMS,  JABWXKYIIME  Cuibl  ((akToOphl)  IBOJIOLUH,
MPUCTIOCOOTIEHHOCTh OpPTaHU3MOB, BH1000pa3oBaHmeE,
9KOJIOTHYECKUE  (aKTOpbl,  DKOCHCTEMa,  IMPOJYIEHTHI,
KOHCYMEHTBI, PEIYIECHTBHI, IEeNH TNHTaHWs, JKOJIOTHYecKas

Texymmii KOHTPOJb B (hopme
YCTHOT'O OIIpOCa, MMCbMEHHOTO
0IpOCa, OIIEHKH YCTHBIX COOOIEHUI
1o uTOoram padoThl B IPyTIIIE,
OLICHKH BBIITOJIHEHUS KPATKOTO
KOHCIIEKTA.

[TpomexyTouHas aTTeCTalluu B
dbopme nuddepeHInpoBaHHOTO
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nupamua, onoreomneHos, onocdepa;

3a4eTa B BUJIE NUCbMEHHOM
KOHTPOJILHOM paboThI

YMmenue wuznaratb OUOJIOTHUYECKHME TeOopuu  (KJIETO4Has,
XPOMOCOMHas, MyTalMOHHAs, LEHTpaJIbHAs JlorMa
MOJIEKYJISIpHOI Ouonoruu, sBononronHas Teopust Y. Jlapuna,
CUHTETHYECKass Teopusi HsBoitouuu), 3akoHsl (I'. Mennens,
T. Moprana, H.W. BaBunoBa, 3apOJbIIEBOIO  CXOACTBA
K.M. bapa, uepenoBaHus IJIaBHBIX HaIpaBICHUM W IIyTed
spomonun - A.H. CeBepiiona, y4eHus O ounocdepe
B.U. Bepnanackoro) u ydeHus (0 IEHTpaXx MHOrooOpasusi U
MPOMCXOXKACHUS KYJIbTypHBIX pactenuit H.M. BaBunosa),
ONPEIEATh TPAHULIBI UX PUMEHUMOCTH K JKUBBIM CUCTEMAM,;

Texymmii KOHTPOJb B (hopme
YCTHOTO OTIPOCa, MUCEMEHHOTO
OTpoca, OIICHKU YCTHBIX COOOIICHHIA
1o uTOoraMm padoThI B IpyIIIIE,
OLICHKHU BBIITOJIHEHHSI KPATKOTO
KOHCIIEKTA.

[TpomexyTodHas aTTeCTaluu B
dbopme nuddepeHITUPOBaHHOTO
3a4yera B BHJIC TUCbMEHHON
KOHTPOJILHOH paboThI

YMeHue BiaieTh METOJaMU HayyHOro MO3HaHUS B OMOJIOTHU:
HaOJIIOZGHUe U OIMCAaHUE JKUBBIX CUCTEM, IIPOLECCOB U
SBJICHUM, OpraHu3alus W I[POBEJEHUE OHUOJIOrMYECKOro
HKCIEPUMEHTA, BBIIBUKEHUE  TUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXy HCCIIETyEMbIMU BEJIMYMHAMU,
OOBSICHEHUE TIIOJIyYEHHBIX pe3yJbTaTOB, MCIOJb30BAaHHbBIX
Hay4YHBIX NOHSTUNA, TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BHIBOJIbI
Ha OCHOBAHUM IOJyYEHHBIX PE3YJIbTaTOB;

Texymuit KOHTPOJL B hopme
YCTHOT'O OIPOCa, MUCbMEHHOTO
OTpoca, OLIEHKU YCTHBIX COOOIICHHI
1o uToraM paboThl B IpyIIIe,
OIICHKH BBITTOJTHEHHUS] KPATKOTO
KOHCIIEKTA, OLICHKH OTYeTa IO
MPAKTUICCKUM 3aHATHIM,
71a00paTOPHBIM 3aAHATHUSM

[IpomexxyTouHas aTTecTauu B
dbopme nudpepeHInPOBAHHOTO
3a4eTa B BUJI€ MUCbMEHHOMN
KOHTPOJIbHON pabOThI

YMeHue BBIICIATh CYIMECTBEHHBIC IPU3HAKU BUPYCOB, KIETOK
MIPOKAPUOT U AYKAPUOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB M
MIpEeBpAICHUS SHEPTUU B KIIETKE, (dboTocuHTE3A,
TUTACTHYECKOTO W DHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, Meiio3a, OTLIIOIOTBOPEHMS, pPa3MHOXKEHUS,
WHIUBUAYAJIIBHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3); BHUJOB,
MOMYJISIIIAKM,  MPOJIYIIEHTOB, KOHCYMEHTOB,  PEIylLIEHTOB,
OMOTEOIIeHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB:
HACJIEICTBEHHOW W3MEHYHBOCTH, €CTECTBEHHOro 0TOOpa,
BHUJI000pa30BaHus, MPUCTIOCOOTIEHHOCTH OpPraHHU3MOB,
JEHCTBHS SKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBI, IEpEHOCA
BEIIECTB M IOTOKA DHEPTHMH B YKOCHUCTEMaX, aHTPONOTECHHBIX
W3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa
BEIIIECTB

1 OMOTEOXMMHUYECKUX IIMKIIOB B Onocdepe;

Texkymuii KOHTpOIIb B hopme
YCTHOT'O OIPOCa, TUCbMEHHOTO
OTpOCa, OILICHKU YCTHBIX COOOIICHU
110 UTOraM padoTHI B TpyMIIE,
OLICHKH BBINTOJIHEHUSI KPATKOTO
KOHCIIEKTa, OLIEHKH OTYeTa 110
IIPAKTUYECKUM 3aHATHIM,
71a00paTOPHBIM 3aHATUAM

[TpomexyToUHas aTTeCTaluu B
dbopme nuddepeHInpoBaHHOTO
3a4yera B BHJIC TUCbMEHHOMN
KOHTPOJILHOH paboThI

YMeHue NpUMEHSTH IONY4YeHHbIE 3HAHUA I OOBSCHEHUS
OMOJIOTHYECKUX TPOLIECCOB W  SBJICHUH, M TNPUHATHA
MIPAKTUYECKUX PEUNICHUH B IIOBCEIHEBHOW JXMU3HU C LENIBIO
obecrieueHHs O€30MaCHOCTU CBOETO 3[0POBbS U 3J0POBBS
OKpYXKaloIUX JIIOAEH, COOMIOAEHHUS HOPM TIPaMOTHOIO
MOBEJCHUSI B OKpPYXKalOLEed IPUPOJHON cCpele, NOHUMaHue
HEOOXOJIMMOCTH HCIIOJIb30BaHMS JOCTHXKEHUH COBPEMEHHOMN
OuosorMM ¥ OMOTEXHOJOTMH Ui  palMOHAJIBLHOIO

Texkymuit KOHTPOIJIb B hopme
OIIEHKH OTYETa 0 MPaKTUICCKUM
3aHSATHUSIM, J1a00PATOPHBIM 3aHATHSIM

[TpomexyToUHast aTTECTAlUU B
dbopme nuddepeHInpoBaHHOTO
3a4yera B BUJIC TMCbMEHHON
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MPUPOIOIOJIL30BAHHS; KOHTPOJILHOH paboThI

YMeHue pemarh 3J€MEHTapHble T'€HEeTHYecKue 3anaud Ha | Tekymuit KOHTposb B hopme

MOHO- u I[I/IFI/I6pI/II[H06 CKpCHIUMBaHHUC, CHCIIJICHHOC | OIICHKH OTYETAa 110 IPAKTUYCCKUM
HacJeq0BaHuE, COCTAaBJIATH CXEMBI MOHOTHOPHIHOTO 3aHATUSAM, 1A00PATOPHEIM 3aHATUIM

CKpEILMBAHUA JJIs MpEACKa3aHusl HacleOBaHUS MPU3HAKOB y
OpPraHU3MOB; COCTABJIATh CXEMbI IIEPEHOCA BEIIECTB U SHEPIUU
B DKOCHCTEMaXx (LI€NH MUTAHUS)

[IpomexxyTouHas aTTecTalu B
dbopme nudpepeHInPOBAHHOTO
3aueTa B BUC MMChbMEHHOM
KOHTPOJIbHON PabOThI

YMeHue BBITIONHATH JIA0OPATOPHBIE W MPAKTUYECKHE PabOTHI,
coOmro1aTh TpaBuja Mpu padoTe ¢ yueOHBIM U J1a00paTOPHBIM
000pyIOBaHUEM;

Texymuit KOHTPOJIL B hopme
OILICHKH OTYeTa MO MPaKTUYECKUM
3aHATUSM, J1a00PATOPHBIM 3aHITHIM

[IpomexyTouHas aTTecTalluy B
dbopme nuddepeHITUPOBaHHOTO
3ayeTa B BHJI€ TUCbMEHHOU
KOHTPOJIbHON pabOThI

YMeHHe KpPUTUYECKH OLICHMBaTh M  MHTEPIPETUPOBAThH
nHpOpMANHI0 OHOJOTHYECKOTO COJCPKAHUS, BKIIOYAIOIIYIO
IICEB/IOHAYYHBIEC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeaCTBa
MaccoBOW HH(pOpMaLMM, Hay4YHO-NONYJSPHBIE MaTepUabl),
TUYECKHE acleKThl COBPEMEHHBIX UCCIIEI0BaHUN B OUOJIOTUH,
MeIUIHE, OMOTEXHOJIOTHH;

Texkymuii KOHTpOIIb B hopme
YCTHOTO OTIPOCa, MMCbMEHHOTO
OMpOCa, OLICHKU YCTHBIX COOOIICHUI
10 uTOraMm padoThI B TpyTIIIE,
OILICHKH BBIITOJIHEHHSI KPATKOTO
KOHCIIEKTa, OIIEHKH OTYeTa 110
MPAKTUICCKUM 3aHATHIM,
71a00paTOPHBIM 3aHATHUSM

[TpoMexkyTOouHast aTTECTAILIUH B
dbopme nuddepeHInpoBaHHOTO
3a4yera B BHJIC TUCbMEHHOMN
KOHTPOJILHOH paboThI

YMeHue co3gaBaTh COOCTBEHHbIE IHCHbMEHHBIE M YCTHBIE
cooOmieHusi, 0000mas OMOJOrMUecKyl0 HH(OpPMAILUIO U3
HECKOJIbKUX HCTOYHUKOB, IrpaMOTHO HCII0JIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

Texymmii KOHTPOJb B (hopme
YCTHOT'O OIIPOCa, TUCbMEHHOTO
0IpOCa, OIIEHKH YCTHBIX COOOIEHUI
[0 UTOraM paboThl B TPYIIIIE,
OLICHKH BBIMTOJIHEHUSI KPATKOTO
KOHCIIEKTa, OLIEHKH OTYeTa 110
MPAKTUYECKUM 3aHATHIM,
1a00pPaTOPHBIM 3aHITHSIM

[IpoMexxyTouHas arrectauuu B
dbopme nuddepeHITupPOBaHHOTO
3adeTa B BHJE MICbMEHHON
KOHTPOJIBbHON pabOThI
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TeMbl HHAUBHUAYAJIBHBIX ITPOCKTOB

IHpuiaoxenue 1

No /it Tema MHAMBUAYATHLHOTO MPOEKTA
1. UccnenoBarenbekast padbota "TalHbI MOpOXKEHOTO" (II711 TIOBapOB)
2. Poccuiickue yuénbie-0nosoru
3. «Kypurensubie cMecu  «Spice» W TOPUYUHBI WX  yIOTPEOJICHUS
MOJIPOCTKAMM.
4, «BnusHue 3ByKa U 1lIymMa Ha OPraHU3M YeJIOBEKa
S. «AHanu3 NUTaHus CPEIHEU CTATUCTUYECKON CEMbU»
6. Ucropus pa3Butust Hayku buosnorus
1. buonunka. TexHn4UeCKUI B3I HA )KUBYIO IPUPOY.
8. buoputmel B ipodeccroHanbHOM NeATeTbHOCTH
Q. JlauHbIN y4acTOK KaK IKOCUCTEMA
10. N3yuenune  mpoOnemMbl  CcTpaxa  CTYJACHTOB  mepel  MyOJUYHBIMU

BBICTYIIJICHUSAMHA
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