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Pabouas mporpamMma y4eOHO# aucuumiauHbl «buonorus» paspaboTaHa Ha OCHOBE
denepanbHOr0 rocyJapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAApTa CPEAHEro OOIIero
oopazoBanust (mamee — @OI'OC COQO), yTBepKAECHHOrO MpPHUKa30M MHUHHCTEPCTBA
oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413 (B pexn. Ilpuxaza Mwunmpoca ot
12.08.2022 N 732-®3).

Opranumzanus-pa3padoTumK:
e BIIOVY «Yebokcapckoe YOP umenu B.M.KpacHoBa » Muncnopra UyBammu

Pa3padoryuk:

o OecnopoBa Onbpra ButanbeBHa npenojaBarens Ouojorud u xumuu bIIOY
«Yebokcapckoe YOP umenu B.M. Kpacnoa» Muncnopra Uysamiu

Pabouast nporpamma ogoopeHa:

e  MeroaudeckuMm oObenuHenueM mpenogaBareneid bBIIOY «Yebokcapckoe YOP
nMmenu B.M. KpacnoBa» Muncnopra Hysammuu

° nenarorndeckuM coBetoM BIIOY «Yebokcapckoe YOP umenu B.M. Kpachnoay»
Muncnopra YyBammun

PabGouasi nporpamma yrBepixkaeHa:

e npuka3om aupekropa Ne 149-0 ot 24.08.2023 r.



COJIEPKAHME

OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
YUYEBHOI'O IPEIMETA

CTPYKTYPA U COAEP)KAHUE YYEBHOI'OIIPEJIMETA
YCJIOBUA PEAJIM3ALIUU YYEBHOI' OITPEIMETA

KOHTPOJIb U OLHEHKA PE3YJbTATOB OCBOEHUA
YUYEBHOTI'O IPEJIMETA



1. OBHIASA XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBI
OB[[[EOBPA3OBATEJIBHOﬁ JUCIHHUIIIINHBI
«BHOJIOT' USI»

1.1. MecTo ITMCUMILIHHBI B CTPYKTYpP€e OCHOBHOM NMpogdeccuoHalIbLHOi
o0pa3oBaTe/IbHOW MPOTrPaMMbl

1.1. MecTo AUCIUIUTUHBI B CTPYKTYpe oOpa3oBarenbHOi mporpammsl CI1O:

O6meoOpa3oBaTenbHas gucHuIuiiHa «buonorus» sBisercs 00s3aTENBHON YacThIO
0011e00pa3oBaTeIbHOrO IKUKJIA 00pazoBarenbHON mporpaMMbl B cooTBeTcTBUH ¢ I'OC CIIO
[To cnermansHoCcTH 49.02.01 du3nueckas KyibTypa.

Pabouass mporpamma o0mieoOpa3oBaTenbHON AUCHUIUIMHBL «buonorus» B mpenenax
OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI CPETHETO MPOQECCHOHATBHOTO 00pa3oBaHus (anee -
CIIO) na 6a3ze ocHOBHOro oO0mIero oOpa3oBaHHs pa3padoTaHa C IIENIbI0 COBEPIICHCTBOBAHUS
MOAXOAOB K peanm3anuud TpeboBaHWil cpenHero oOmiero odbpasoBanusi (maee — COO) B
mpelieiax OCBOCHMS OCHOBHBIX O0pa30BaTelIbHBIX MPOrpPaMM CPEAHEr0o MPOo(ecCHOHATBLHOTO
o0pa3oBaHHUs TPOTpaMM TIOJTOTOBKM CIEIUAIMCTOB CPEAHEr0 3BEHA W HAmpaBlieHa Ha
COBEpIICHCTBOBAHNE OpraHU3alli OOyYeHHUs JaHHOM MUCHMIUIUHE, a TakKe Ha oOecrneueHue
MIPEEMCTBEHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM CpPETHETr0 OOIIero W CPEaHEro
po¢eCCHOHATBHOr000pa30BaHMsI.

HopmaTuBHyI0 NpaBOBYIO OCHOBY pealiM3alliu CpeaHero ooémero oOpa3oBaHHs, B
mpelenax OCBOCHMS OCHOBHBIX OOpa3oBaTeNbHBIX MPOrpaMM CpelHero mnpodecCHOHaTbHOrO
00pa3zoBaHusl, COCTABIISIOT:

—  @enepanmbHblii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 o6OpazoBanmum B Poccuiickoit
Oeneparumy» (B pen. @enepabHoro 3akoHa ot 24.09.2022 N 371-D3);

— IIpukaz MunoOpuayku Poccun ot 17.05.2012 1. Ne 413 «OO0 yTBepxkaeHuu (eaepaabHOTrO
TOCy/IapCTBEHHOTO0 00pa30BaTEeNbHOTO CpeaHero oodimiero obpazoBanus» (B pen. Ilpukaza
Mumnrnpoca ot 12.08.2022 N 732-®3);

— IIpuxaz MunucrepcrBa npocsenienusi Poccuiickoit @enepaunu ot 24.08.2022 Ne 762 «0O06
yrBepkaeHnH [lopsiika opraHu3aii U OCYIIECTBICHUST 00pa30BaTEIbHON NESITEILHOCTH TI0
00pa3oBaTeNbHBIM ITPOrpaMMaM CpeIHETo MpohecCuOHaTFHOTO 00pa30BaHMSY,;

— IIpuka3z Munnpocsemenust Poccun ot 23.11.2022 Ne 1014 «O6 yTBepxkaeHUU (peaepaabHOit
00pa3zoBaTenbHON MTPOTPaMMBbI CPEHETO 00IIEero 00pa30BaAHUMY;

— Pexomenparuu Munnpocsemenus PO ot 01.03.2023 Ne 05-592 no peanuzauuu cpegHEro
oOmiero oOpa3zoBaHusi B TIpeAesaX OCBOEHHUS OOpa30BaTEIbHOM MPOrpaMMbl CPEIHEro
PO eCCHOHATBHOTO 00pa30BaHUSI.

TpynoemkocTs quctuminHel «buonorusy yriyOieHHbIM ypOBEHb BApHAHT 2 COCTABIISET
156 yacoB, U3 KOTOpBIX 24 yaca BKJIOYAET MPodeccHoHAIbHO-OPHEHTUPOBAHHOE COJIEpPIKaHue,
yCHJIMBaoIee MPOQUIBbHYIO COCTABISIONIYIO IO KOHKPETHOM MpodecCuu WK ClIeHUualbHOCTH B
3aBucumoctu oT GI'OC CIIO npodeccun/cniennaabHOCTH.

[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE BHIOUPAETCS MO OOBEKTY H3YyUCHHS
«KuBotHbIey, «PacTeHus» u «HenoBek».

O0bexT u3yueHus «YenoBek» onpenesen 1 cnennanbuoctu: 49.02.010us3nueckas KynbTypa;



1.2. llenu u niIaHUpYyeMble Pe3yabTaThl 0CBOEHUsI JUCHUILIMHBI:

1.2.1. e AMCHUNIHMHBI

Heanb: popmupoBanue y CTYJECHTOB CHUCTEMbl 3HAHUU O Pa3IMUYHBIX YPOBHSIX XHU3HU CO
3HAHUEM COBPEMEHHBIX IMPEACTABICHUN O J>KUBOW NPHUPOAE, HABBIKOB IO IPOBEICHUIO
OMOJIOTUYECKUX HCCIECOBAHUM C COOJIOACHHEM JTHUYECKHMX HOpPM, apryMEHTHUPOBAaHHOM
JTUYHOCTHOM MO3ULIUHU 10 OEPEKHOMY OTHOLIECHHUIO K OKPYIKaIOIIEeh cpejie.

3agaun:

- moJydeHue QyHIaMeHTAIBHBIX 3HaHUN 0 Ouonorndeckux cucremax (Kmerka, Opranmswm,
[Monynsmus, Bua, Dkocucrema); UCTOpUM PA3BUTHS COBPEMEHHBIX IPEICTABICHHA O YKUBOU
MPHUPOJIC, BBIIAIOIINXCS OTKPBHITHIX B OMOJOTHMUYECKON HayKe; poyiu OMOJIOTMYECKOW HAyKH B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; METOJaX Hay4yHOTO
MO3HAHUS;

- OBJAJICHUE YMEHHUSMHU JIOTHYECKH MBICIUTh, OOOCHOBBIBAaTH MECTO M  pPOIlb
OMOJIOTMYECKUX 3HAHUM B TMPAKTHUYECKOW MACSITEIBHOCTU JIIOACH, pPa3BUTUHU COBPEMEHHBIX
TEXHOJOTHI; OIpenensTh >KUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH HAOMIOACHUA 34
DKOCHUCTEMaMH C IeIbI0 WX OINUCAaHUS U BBISBICHUS €CTECTBEHHBIX M aHTPOMOTEHHBIX
W3MEHEHUH; HAaXOAUTh U aHATTU3UPOBATh HH(OPMALIUIO O KUBBIX 00BEKTaX;

- Pa3BUTHE ITO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi B IMpolecce U3yuyeHUs OUONOTUYECKUX SIBICHUN; BBIJAIOUIUXCA JTOCTHKEHUN
OMOJIOTHH, BOILIEAIINX B OOIIEUETOBEUYECKYIO KYJIBTYPY; CIOKHBIX U NMPOTHBOPEUYUBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX Hay4HBIX B3TJIS0B, UJIEH, TEOPHid, KOHIEIIUI, THIoTe3 (O CYLHOCTH U
MIPOUCXOXKICHUH )KU3HH, YSIIOBEKA) B X0JI¢ pa0OTHI ¢ Pa3IMYHBIMUA UCTOYHUKAMHU MHPOPMAITUH;

- BOCIUTaHUE YOEXKIEHHOCTM B HEOOXOAMMOCTH TMO3HAHUS KUBOM MPUPOIDI,
HEOOXOAMMOCTH PAIMOHATIBLHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOMICHHS K MPUPOTHBIM
pecypcaM U OKpy’Karoleil cpene, COOCTBEHHOMY 3/I0POBBIO; YB)KEHHUS K MHEHHUIO OIIMOHEHTa
pu 00CYXI€HUN OMOIOTMUECKUX MPodIIeM;

- HUCIONB30BaHUE MPUOOPETEHHBIX OMONOTUYECKUX 3HAHWW M YMEHUH B MOBCETHEBHOM
JKU3HHU JUTsI OIIEHKU TIOCTEACTBUN CBOEH ACATENHHOCTH (M JEATEIBHOCTH APYTHX JIIOACH) 1O
OTHOILIEHHUIO K OKpYXKaloLIeH cpene, 30pOBbI0 IPYTUX JHOAEH M COOCTBEHHOMY 3/0POBBIO;
000CHOBaHUE U COOTIOZICHUE Mep MPODUIAKTUKN 3a00JIEBaHMM, OKa3aHUE TIEPBOI MTOMOIIH MPU
TpaBMax, COOJIIO/ICHHE TIPABIII TIOBE/ICHUS B IPUPO/IE.



1.2.2. llnanupyemble pe3y/ibTaThbl 0CBOEHHS 0011e00pa30BaTeJbHON TUCIMIIIMHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa m HammeHOBaHHE
(popmupyembix
KOMIIeTeHIIIii

HJIaHpreMbIe pe3yJbTaThl OCBOCHUA JUCHHUIIJINHBI

Oomue

Ill/ICIII/lHJ]l/IHale)Ie

OK 01.

Bri6upars criocoOb
pelreHus 3a1aq
po¢eCCHOHATBHOM
JeATENbHOCTH
NPUMEHUTENEHO K

Ppa3JINIHbBIM KOHTCKCTaM

B yacTu Tpya10BOro BOCIUTAHMS:

- TOTOBHOCTb K TPY/Y, OCO3HAHHE
LIEHHOCTH MacTePCTBA, TPYA0IIO0HE;
- TOTOBHOCTH K aKTHBHOM
JIEATEIIBHOCTH TEXHOJIOTHUECKOMN U
COLIMAJIbHOW HalpaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSTEIILHO
BEITIOJTHATH TaKyIO IESTEIBHOCTE;

- UHTEepeC K pa3In4HbIM chepam
po(eCCHOHATBHOM AeITENBHOCTH,
OBnajeHne yHUBEPCATIbHBIMH
y4eOHBIMH TO3HABATEIbHBIMU
NEWCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE AelCTBUA:
- CAMOCTOATENHHO (POPMYIIHPOBATE
aKTyaJIM3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIIMBATh CYIICCTBEHHBIH
NPU3HAK WK OCHOBAHUS IS
CpaBHEHWS, KITACCUPUKAIINA H
000011IeHHS;

- ONPEIENIATD 1ENU JAeSITeILHOCTH,
3a[aBaTh NapaMeTpsl B KPUTEPHH UX
JIOCTHKECHMS,

- BBISIBIIITH 3aKOHOMEPHOCTH U
MIPOTHBOPEUHS B PACCMATPHBAEMBIX
SIBIICHUSX;

- BHOCHUTBh KOPPEKTUBHI B
JIESTENILHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB IIEIISIM,
OLICHUBATh PUCKU ITOCIICICTBUI
JIESITEILHOCTH,

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE
MIPH PEUICHUH KU3HEHHBIX MPOOIIEM
0) 6a30BbI€ HCCIENOBATEIBCKHE
JeHCTBHSA:

- BJIaJICTh HABBIKAMHU y4eOHO-
HCCIIEeI0BATENIbCKON U MPOEKTHON
JIEATEILHOCTH, HABBIKAMH
paspemieHus npooeM;

- BBISIBIIATH PHYUHHO-
CJICICTBEHHBIC CBSI3U U
AKTYyaJIM3HPOBATh 33]/1a4y, BBIIBUTATh

- c¢(opMHpOBATH 3HAHHUS O MECTE 1
poJM OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B
(hOopMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, B TO3HAHUN 3aKOHOB IIPHPO/IBI
Y PELICHUH )KU3HEHHO BayKHBIX
COLMAJIBHO-ITHYECKHUX,
HKOHOMHYECKHX, IKOJIOTHIECKUX
pobJeM 4eIoBedecTBa, a TakKe B
PELICHNH BOIIPOCOB PALlHOHATIBHOTO
NPUPOJIOTIONB30BAHUS; B
(hOopMHUPOBAHUH LIECHHOCTHOTO
OTHOIIEHHS K NIPUpPOJIE, OOIIECTRY,
4eJIOBEKY; O BKJIaJI€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX - OHOJIOTOB B
pasBuTHE OHOIOTHY;
(bYHKIIMOHAIBHON IPaMOTHOCTH
YeJIoBeKa ISl PELIeHUs] )KU3HEHHBIX
mpobiem,

- YMETb BJIA/IETh CHCTEMON
OuosoruYecKnX 3HaHUH, KOTOpas
BKJTIOYaeT:

OCHOBOTIOJIATafONINe OMOIOTHYECKHE
TEPMUHBI ¥ NOHATHUS ()KU3HB, KIETKA,
TKaHb, OpPraH, OpPraHu3M, BH],
MOMYJIALHUS, SKOCHCTEMa, ONOLICHO3,
6uocgepa; MeTabonn3M, roMeocTas,
KJIETOYHBI IMMYHHTET, OHOCHHTE3
Oenka, OMOTIOTUMEPHI,
JIMCKPETHOCTb, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BE/ICHHE,
HACJIeJICTBEHHOCTh, H3MEHUHNBOCTb,
9HEPro3aBUCUMOCTb, POCT U
pa3BuTHE);

OMOJIOrMYECKUE TEOPUH: KIIETOYHAS
teopus T. [lIBanna, M Illneiinena,
P. BupxoBa; k1oHaIbHO-
CEJIEKTHBHOTO NMMYHHTETA

I1. Opmux, .. MeunnkoBa,
XPOMOCOMHasl TEOpHS
HacneacTBeHHocTH T. Moprana,
3aKOH 3apoJsIIeBoro cxoacTaa K.
Bapa, 3BomonunonHas teopus Y.




THIIOTE3Y €€ PEIICHHsI, HaXOIUTh
apryMeHTHI JUIsl JI0Ka3aTeJIbCTBa CBOUX
YTBEPXKICHNH, 3a1aBaTh apaMeTpbl 1
KPUTEPUH PEIICHHUS;

- aHAIM3HPOBATh IOJyYCHHBIE B X0/
pELICHUs 3a1a491 Pe3yIbTaThl, KPUTHIECKH
OLICHNUBATb UX

JOCTOBEPHOCTB, IIPOTHO3HPOBAThH
N3MCHEHHE B HOBBIX YCIIOBHSIX;

- YMeTb [IEPEHOCUTH 3HAHUS B
MI03HABATENBHYIO U IPAKTUYECKYIO
00J1aCTH KHU3HEACATEIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEAMETHBIX 00IacTeH;

- BBIIBUraTh HOBBIE UJIEH,

MpeylaraTh OPUrHHAJIbHbIE TOIX0ABIN
peleHus;

- CIIOCOOHOCTh UX WCIIOIb30BAHUSA B
MI03HABATEJIbHON 1 COIIMAILHOM MTPAKTHKE

JlapBrHa, CHHTETHYECKAs TEOPHUS
9BOJIIOINH, TeOpuUs aHTpornorenesay.
JapBuHa; Teopus 6uoreorieno3aB. H.
CyxkauéBa; yuenus H.J1. BaBunosa - o
LlenTpax MHOr0o00Opasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PacTeHUl,
A H. CesepiioBa - 0 IyTIX U
HalpaBJICHUAX 3Botonuu, B.1.
Bepraznckoro - o 6uochepe; 3aKOHBI
(emmHOOOPA3HSI MOTOMKOB IIEPBOTO
MOKOJICHUS, PacIlEeTIIEHUATIPU3HAKOB,
HE3aBUCHMOTO

HacJlel0BaHUs IPU3HAKOB [

MeHnpens, CIeIIEHHOTO

HaclleI0BaHUS IPU3HAKOB U

HapyuleHus cuervieHus resos T. Moprana;
TOMOJIOTHUYECKHX PAJOB BHACJIEICTBEHHON
m3MenunBoctd H.M. BaBunosa,
reHEeTUYeCKOro pasHoBecus Jxk. Xapau u
B.

Baitnbepra; 3apoapImeBoro

cxonctsa K. bapa,

OMOTeHEeTHIECKOro 3aKoHa 3.

Iekkens, @. Mronnepa);

MPUHIUIEI (YUCTOTHI TaMeT,

KOMIIJIEMEHTapHOCTH);
npaBuwia (mMuHumyma 1O.  JIuOwuxa,
OKOJIOTHYECKOH  MHpPaMHUObl  YHCEl,

OGromMacchl ¥ SHEPTHUH);

runotesbl (koanepBatHoi AWM. Onapuna,
nepBuaHOTO OyiboHa JIxk. XonmeitHa,
mukpochep C. Dokca, pudoznma T. Uek);
- chopMHpPOBaTh YMEHHS paCKpbIBATh
COJIepKaHNEe OCHOBOTIOIArafoIINX
OHMOJIOTHYECKUXTEOPHUil M TUITOTE3:
KJIETOYHOM, XpPOMOCOMHOM, MyTallMOHHOMH,
9BOJIIOIIOHHOH, TPOUCXOKACHUS

XKHU3HU U YeJIOBEKA; BIQJCHHUE CUCTEMOM
3HaHUH 00 OCHOBHBIX METO/IaX HayYHOTO
TIO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOrMYECKNX UCCIIEIOBaHUX )KUBBIX
00BEKTOB MIKOCUCTEM (OITHCAHME,
HU3MEpEHUe, MPOBEACHUE HAOIIOICHNUT ),
CHoCco0aMHU BBISIBJICHHS U OLICHKH
AQHTPOIOTEHHBIX U3MEHEHUH B IPHPOJIE;

- c(OpMHPOBATH YMEHUSI PACKPHIBATH

OCHOBOIIOJIararommne




O6MOIOTHIECKUE 3aKOHBI U
3akoHOMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunosa, 3. ['ekkens,
®. Mronnepa, K. bapa), rpanurs! ux
MPUMEHUMOCTH K

JKUBBIM CHCTEMaM;

- YMETb BBIJCIISTh CYIIECTBCHHBIC
MPU3HAKH:

CTPOEHHSI BUPYCOB, KIIETOK MPOKAPUOT U
9YKapUOT; OJAHOKICTOYHBIX H
MHOTOKJICTOYHBIXOPI'aHH3MOB, BUJIOB,
OHMOTe0IIeHO030B,9KOCUCTEM U Ouochepsl;
CTPOEHHMS OPT'aHOB U CUCTEM OPI'aHOB
pacTeHuil, >)KUBOTHBIX,4eJIOBEKA;

MPOLIECCOB

JKM3HEACATEIBHOCTH,  NPOTEKAIOUIMX B
OpraHu3Max pacTeHWi, IKHUBOTHBIX U
YeII0BeKa,

OMONOTMYEeCKUX  MPOIECCOB:  OOMEHa
BEIIECTB (METa00IU3M),

uH(opMaLKK U PEBPAIICHHUS SHEPTHH,
OposkeHMs, aBTOTPOPHOTO 1
reTepoTpo(GHOro THIOB UTAHUS,
(OTOCHHTE3a U XeMOCHHTE3a, MUTO3a,
Meiio3a, raMeTorene3a, sMOpruoreHesa,
MOCTAMOPHOHATIBHOTO Pa3BUTHS,
Pa3MHOXEHUS, UHIUBUAYAJIHLHOTO Pa3BUTHS
opranu3Ma (OHTOTr€He3a), B3auMOICHCTBHUS
T€HOB, T€TepPO3UCa;1eUCTBUI
HCKYCCTBEHHOTO 0TOOpA,
CTaOUIM3UPYIOIIETO, IBHKYIIETO 1
Pa3phIBAIOIIEr0 ECTECTBEHHOTO 0TOOPA;
AUTOMATPUYECKOTO U CUMIIATPUIECKOTO
BHUJI000pa30BaHUS; BIUSHUS

JIBIDKYIIMX CHJI 9BOJIFOLIMY Ha

reHo(OH I MOMyYJISALUHY;
MPUCTIOCOOIEHHOCTH OPraHM3MOB KCpelie
oOuTaHus1, YepeIoBaHHs HANPABJICHUH
SBOJIIOLUH; KPYTOBOPOTA BELIECTB U
MOTOKA HEPTUU B IKOCUCTEMAX;

- IPUOOPECTH OIBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO

MO3HAHMS, UCTIONIL3YEMbIX B

Ouonoruu: HaOIIOACHYSI M OTTMCAHHUSKABBIX
CHCTEM, TPOLIECCOB U

HBHeHHﬁ; OpraHu3al 1
MMpOBEACHUA OHOJIOTHYECKOTO
OKCIICPUMEHTA, BBIABUIKCHUA




TUTIOTE3, BBISBIISTH 3aBUCUMOCTH MEXITY
HCCIICAYEMBIMH BEJTHYUHAMU,00BSICHATh
MOJYYCHHBIC PE3YJIbTaThIU (POPMYIUPOBATH
BBIBOJIBI C MCTIOJIh30BAHUCM HAYUYHBIX
MOHSTHI, TCOPHIA U 3aKOHOB;

- chopMupOBaTH YMEHUS BBLACTATD
CyIIIeCTBEHHBIC TIPH3HAKN BUPYCOB, KIETOK
MPOKAPHOT U SyKapHOT; OJTHOKICTOYHBIX H
MHOTOKJICTOYHBIXOPTaHIU3MOB, BUJIOB,
OHOTEOIIEHO30BH YKOCHCTEM; 0COOCHHOCTHU
MPOIIECCOB OOMEHA BELIECTB U
MPEBpAICHHUS YHEPTUHU B KIICTKE,
(doTocuHTE3a, TUIACTHYCCKOTO U
SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, M€i103a, OIIOA0TBOPEHU,
pa3BI/ITI/I51 nu paSMHO)KeHI/IH,
WHIWBUYAIEHOTO Pa3BUTHS OPTaHI3Ma
(oHTOTCHE32),00pHOFI 32 CYIIECTBOBAHNE,
€CTECTBEHHOTO 0TOOpa,

BHAA000Pa30BaHUS, IPUCTIOCOOICHHOCTH
OpPTraHU3MOB Kcpesie OOMTaHUs, BIMSTHAS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTHHBIX
U3MEHEHUM B IKOCUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U
MpeBpallieHre 3Hepruu B ouocdepe;

- chopMupoOBaTh YMEHUS IPHUMEHATH

MOy YCHHBIC 3HAHUSA IJIS

00BICHEHUS OMOJIOTHYCCKHX

MIPOIICCCOB U SBJICHUH, IS

MPHUHATHS TPAKTHICCKUX PEIICHIUH B
[TOBCEIHEBHOM JKU3HH C LIENIbIO
obecrnieueHUs 0€30MaCHOCTH CBOECTO
3I0OPOBbS U 370POBBS OKPYKAIOIIHUX JIFOJIECH,
coOMI0ICHHS 3I0POBOTO 00pa3a KMU3HH,
HOpM FpaMOTHOFO IIOBCICHUA B
OKpYy>Karouiei mpupoHOil cpenie;
[MOHUMAaHKHE HEOOXOIUMOCTH
HCIIOJIb30BaHMS

JIOCTHKEHUI COBPEMEHHON

O1ONIOTHU M OMOTEXHOJIOTHIA J1JIsT
palMOHAIBHOTO MPUPO/IOOIB30BAHUS;
YMEHHE UCTIONb30BaTh
COOTBETCTBYIOIINEAPTYMEHTEI,
OHMOIOTHYECKYI0 TEPMHHOJIOTHIO 1
CHMBOJIUKY JJIS,/I0Ka3aTeNIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX




CHCTEMAaTHYECKUX IPYIIIT; B3aUMOCBSI3H
OPraHU3MOB U CPeIIbl OOUTAHUS; CIUHCTRA
YeJI0BEUECKUXPAc; HEOOXOAUMOCTH
3JI0pOBOT0 00pa3a KU3HH, COXPAHCHUSI
pasHo0Opa3us BUAOB U IKOCUCTEM,KaK
YCIIOBUSI COCYIIECTBOBAHUS IPUPOIBI U
4eJI0BCUECTRA,

- chopMHUpPOBATH YMEHHUS PEIIATh
OHONIOrHYECKHUE 3a/1a4H1, COCTABIIATh
TCHOTUITMYIECKUE CXEMbI CKPEIIBAHUSI IS
Pa3HbIX TUIIOB HACJICOBAHUS IPU3HAKOB Y
OpPTraHU3MOB, COCTABJISATh CXEMBI TIEPEHOCA
BEIIIECTB ¥ SHEPTHUHU B IKOCUCTEMaxX (I[eTn
MUTAHKS, TUIIEBBIC CETH), BBISBIIATh
MMPUYUHHO-CJIICACTBECHHBIC CBA3U MCKIY
HCCIIEy EMBbIMU

OMOJIOTHIECKUMH 0ObEKTaAMH,
MPOLIECCAMHU U SBJICHUSIMU; JIENIaTh
BBIBOJIBI M ITPOTHO3bI HA OCHOBAHHUHU
MOJTYYEHHBIX PE3YJIbTATOB;

- chopMupOBaTH YMEHUS

KPUTHUYCCKU OLICHMUBATH

nHpopmanuio GHOIOTHYECKOTO
COJICPKAHUS, BKITFOYAIOIITY IO
TNCEBAOHAYYHBIC 3HAHUA U3 PA3JINIHBIX
HCTOYHHKOB (CPeICTBAMACCOBOM
nH(popMaLnK, HAyYHO- MOMYJISIPHbIC
Marepualbl); HHTEPIPETHPOBAT
ITUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIeOBaHU B OHoOJIOrHH,
MeJIUIIIHE, OHOTEXHOJIOTHH;
paccmaTpuBaTh rJ100aJbHbIC
9KOJIOTHUECKHUE MTPOOIEMBI
COBPEMEHHOCTH, (hOpMUPOBATH 110
OTHOLICHHUIO K HUM CO6CTBGHHyIO
TMO3UIUI0, YMCHUEC OLICHUBATH OTHUCCKUEC
aCIeKThl COBPEMEHHBIXUCCIIC/IOBAHUI B
obnacTu

OMOTEXHOJIOTUHU U TeHETHYECKUX
TEXHOJIOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OILTOJIOTBOPEHUE,
HArMpaBJIeHHOE U3MEHEHHE FeHOMA U
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

- c(hOpMHUPOBATH YMEHUSI CO3/1aBATh
CO6CTBCHHBIC IMMCbMCHHBIC U YCTHBIC
COOOIICHHS Ha OCHOBE

Ouonornyeckoi MHPOPMAIIH U3
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HECKOJIBKUX HNCTOYHHKOB, rpPaMOTHO
HCMOJIb30BaTh  TOHATHUHHBIA  ammapar
OHOJIOTHH,

- YMETh BBIIBUTATh TMIIOTE3bI, IPOBEPSITH
HX IKCICPUMCHTATEHBIMUCPEICTBAMH,
bopMyITHPYS 1IENb UCCIICIOBAHNS,
aHAJM3UPOBATH TIOJyYCHHBIE PE3YJIbTAThI U
JIENaTh BBIBOJIE;

- MPUHUMATh YYACTHE B HAYYHO-
HCCIICIOBATEIbCKON paboTe Mo
OHOJIOIHH, YKOJIOTMH ¥ MEIUIIMHE,
MPOBOIUMOM Ha 0a3e MIKOJIBHBIX
HAYYHBIX OOIIECTB U MyOJIUIHO
MPE/ICTABISTh MOTYYCHHBIC PE3YIbTAThI
HA yYCHUYECKUX

KOH(EPEHIIUAX PA3HOTO YPOBHS;

OK 02.
Hcnone3oBath
COBpPEMEHHEIE CPENICTBA
MIOWCKa, aHaJIM3a U
HHTEPIpETANN
nHdopmanuu u
nHpopMannoOHHbIE
TEXHOJIOTUH JJIs
BBITIOJTHEHHS 3214
npodeccuoHanbHON
JeATEILHOCTH

B o0macTu ieHHOCTH HAYYHOTO
MIO3HAHMS:

- chopMHPOBAaHHOCTE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETOCOBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBCHHOM
MIPAaKTUKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B IMOJIUKYJIETYPHOM MHPE;
- COBEpIICHCTBOBAHHUE A3BIKOBOM U
YUTATEIbCKON KYJIbTYpPbI KaKk

CpeACTBa B3aUMOJICUCTBUS MEXIY
JIFOIbMU U TTIO3HAHUS MUPA;

- OCO3HaHHE [ICHHOCTH HAyYHOU
JeSITeTbHOCTH, TOTOBHOCTD
OCYILECTBIISATH MMPOSKTHYIO U
HCCIICIOBATEIBCKYIO ACSITEIBHOCTh
WHAWBUIYANBHO U B rpynie; OBianeHue
YHUBEPCaJIbHBIMU Y4€OHBIMU
II03HAaBaTCJIIbHBIMU

JNIEUCTBUSIMU:

B) pabota c nHpopManueii:

- BJIQJICTh HABBIKAMU TTOJTyYCHHS
nH(pOopMannK U3 UICTOYHUKOB PA3HBIX
THIIOB, CAMOCTOSTEIbHOOCYIIECTBIISTh
TIONCK, aHAJIM3,

CHCTEMAaTH3AIMIO U HHTEPIIPETALNIO
HH(POPMALIUU PA3THIHBIX BUIOB H
($opM pencTaBIeHNs;

= CO31aBaThb TEKCTHI B pa3JIMIHBIX
(dhopmarax ¢ yaeToM Ha3HAYSHUS
“HGOPMALNH | LEIEBOH ay TUTOPHH,
BBIOHpast ONTUMANBHYIO popMy
NIPEACTABIICHNUS U BU3YallU3alluHy;

- chopMHUPOBATH YMCHUS
KPUTHUYCCKU OLICHMUBATH
nHpopmanuio GHOIIOTHYECKOTO
COJIepIKaHusl, BKIFOUAIOIIYIO
TNCEBAOHAYYHBIC 3HAHUA U3 PA3JINIHBIX
HCTOYHUKOB (CpEeICTBaMaCcCCOBOI
nH(MOPMALUK, HAy9IHO- MOIYJISpHbIE
MaTepHalbl); HHTEPIPETHPOBATh
ITUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHMUI B OHOJIOTHH,
MECOUIUHC, 6I/IOTeXHOHOFI/II/I;

- UHTEPIPETHPOBATH ITHICCKHE
ACIIEKTbI COBPEMECHHBIX

HCCIIEIOBAaHU B OMOJIOTHH,
MEIHITHE, OMOTEXHOJIOTHU;
paccmarpuBarhb rJ100ajIbHbIE

9KOJIOTUYECKHE TIPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3UIHMIO, yMeHI/Ie OLCHUBATH 3TUYCCKHUEC
ACIICKThI COBpeMeHHBIXI/ICCHe]lOBaHI/Iﬁ B
obyactu

6I/IOTGXHOHOFI/II/I U TCHETUYCCKHUX
TEXHOJIOTHH (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OILTIOIOTBOPEHUE,
HaIpaBJICHHOE H3MCHEHUE TEHOMA U
CO3/IaHHNE TPAHCTEHHBIX OPTaHU3MOB);

- copMUpPOBATH YMEHHS CO3/aBaTh
CO6CTBeHHBIe IIMCBbMCHHBIC U yCTHBIe
COOOIIEHHS HA OCHOBE

OmoIOrnYecKoit HHpOpMALIU 13
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO
HCII0JIb30BaTh MOHATUWHBIN anmnapar
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= OLCHUBATb JOCTOBCPHOCTD,
JICTUTHUMHOCTb I/IH(l)OpMaHI/II/I, €c
COOTBETCTBUEC NPABOBBIM U MOPAJIbHO-
OTUYCCKUM HOpMaM;

- UCIIOJNB30BATh CPEICTBA
WHPOPMALNOHHBIX
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
peLIeHHN KOTHUTHBHBIX,

KOMMYHUKATHUBHBIX U OPpTraHU3allMOHHBIX

3aja4 ¢
co0iroIeHreM TpeOoBaHU
9PrOHOMHKH, TEXHUKH

0€30MacHOCTH, TUTUEHBI,
pecypcocoepekeHus1, IPaBOBbIX U
9THYECKUX HOPM, HOPM
WHPOPMALNOHHOW 0€30IaCHOCTH;

- BJIaJIeTh HaBbIKAMH PACIIO3HABAHUSIH
3aluTH HHPOpMAIKH,
UHPOPMAIMOHHOM 0€30MacHOCTH
JIMYHOCTH

OMOJI0THH

OK 04.

OS¢ dexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHjIe

- TOTOBHOCTbH K CAaMOPa3BHUTHIO,
CaMOCTOSTENIBHOCTH U
CaMOoOTIpeIeNICHHIO;

-OBJIa/ICHHE HaBbIKAMH y4eOHO-
UCCJIEIOBATEIBLCKOM, IPOEKTHON U
COIUAJIbHOM JAESATETHHOCTH;
OsgiiaieHne yHUBEPCAJIbHBIMHU
KOMMYHHMKATHBHBIMH JeHCTBHAMU:
0) coBMecTHas 1eATEeJIbHOCTD:

- TIOHUMAaTh U UCIIOJIb30BAThH
NpeuMyliecTBa KOMaHIHOU U
WHAWBUIYAIEHOW PabOTHL;

- IIPUHUMATh LIEJIU COBMECTHOM
JesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHHPOBATH ACHCTBHS IO €€
JOCTIDKEHHIO: COCTaBIIATh TUIaH
JIEUCTBUIL, pactipeieiiTh POJIU C
Y9eTOM MHEHUH yUYaCTHUKOB
00CYXIaTh Pe3yIbTaThl COBMECTHON
paboThl;

- KOOPJMHHPOBATH U BBHITIOTIHSTH
paboTy B yCIOBUSAX PEATbHOTO,
BHPTYaJIBHOTO 1 KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBHS,

= OCYHICCTBJISITH TO3BUTUBHOC

CTPATCTUYCCKOC MOBEACHUC B PA3JIMYHBIX

CUTyalusX, MPOABIATETBOPUYECCTBO U
BOO6pa)K€HI/IC, 6LITI:I/IHI/IIII/IEITI/IBHI>IM

Ogiajgenne yHuBepCaIbHBIMHU
peryJssTHBHBIMH 1€ CTBUSIMU:

- c(hOopMHPOBATh YMEHUSI CO3/1aBATh
COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE
COOOIIEeHNS Ha OCHOBE

6uonorn4eckoil nHpopManuu u3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO
HCIOJIb30BATh IOHATUIHBIN annapaT
OHOJIOTHH;

- YMETh BBIIIBUTATh TMIOTE3bI, IPOBEPSITH
MX 3KCIIEPUMEHTAIbHBIMICPEICTBAMH,
(bopMyITHpYs LIeNb UCCIIeI0BaHuS,
aHAJIM3MPOBATH TI0JIyYEHHbIE PE3YJIbTAThI U
JieNiaTh BBIBOJIbI;

- PUHUMATh Y4acTHE B HAYIHO-
HCCIIeI0BATENbCKON paboTe 1o
OHOJIOTHH, DKOJIOTHH U METHUIIVHE,
MPOBOIMMOI#1 Ha 6a3e MIKOJIbHBIX
HAYYHBIX OOIIECTB U MyOIUIHO
MPEJCTABISITh MOTYYCHHBIC PE3YIbTAThI
Ha YYCHUYECKUX KOH(PEPEHIHMIX Pa3HOTO
YPOBHS

12




r) IPUHATHE ce0sT U APYTUX

JIoaei:

- IPUHUMATh MOTHBBI U apPT'yMEHTbI
JPYTUX JIFOJICH MY aHAIIU3E PE3yIbTaTOB
JIEATEILHOCTH;

- IPU3HABATH CBOE NIPaBO M IPaBO
JIpYTUX JIFO/IeH HA OMINOKHY;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATBMUP C
MO3HILIUHU IPYrOro uesloBeKa

OK 07. CogeiicTBOBaThH
COXPaHEHHIO
OKpY’KaroUleil cpensl,
pecypcocOepexeHuIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHHUH KITUMaTa,
MIPUHITUIIBI OepEKITHBOTIO
MPOM3BO/ICTBA,

3¢ G eKTHBHO IeHCTBOBATH
B UpE3BBIYANHBIX
CUTYAIHIX

B o01acTH 3K0710rHYECKOT0
BOCIIUTAHMA:

- ¢(hOpMHUPOBAHHOCTH
3KOJIOTMUYECKOH KYJIBTYPBI,
TIOHUMaHHE BIVSTHAS COLUAIbHO-
SKOHOMHUYECKHUX IPOIIECCOB Ha
COCTOSIHUE IIPUPOAHON U
COIMAIBHOHN CpeJIbl, OCO3HAHNE
r100aBHOTO XapakTepa
9KOJIOTUYECKHX MTpolIiem;

- IUTAHUPOBAHKE U OCYILIECTBIICHHUE
JIEHCTBUI B OKpY>Karouleil cpeae Ha
OCHOBE 3HaHMS LieJIeH yCTOWYNBOTO
Pa3BUTHS 4EJIOBEUECTBA,;

AaKTHBHOE HENPUITHE AEHCTBUIM,
IIPUHOCSIINX BPEJl OKPYKaAOLIEH
cpexne;

- yMEHHE ITPOTHO3UPOBATH
HeOJIarompuaATHBIE KOJIOTHIECKHE
TIOCIIEACTBHA IPEIPHHUMAEMBIX
JIEHCTBUH, IPEIOTBPALATh UX;

- pacIIMpPEHNE OTIBITA JIESITEIEHOCTH
3KOJIOTMUYECKOM HalpaBICHHOCTY;

- OBJIQICHUE HAaBBIKAMH y4eOHO-
UCCJIEIOBATENIbCKOM, IPOEKTHON 1
COLMAJIbHOM 1A TENTbHOCTH

- BJIaIeTh CUCTEMOH 3HaHuUi1 00
OCHOBHBIX METO/IaX HAyYHOTO
MTO3HAHUS, UCTIONBE3YEMBIX B
OMOJIOTMYECKUX HCCIIETOBaHUIX
JKUBBIX OOBEKTOB M SKOCHCTEM
(oncanue, U3MepeHue, MpoBeIcHUE
HaOJroIeHUiT); criocobaMu
BEISIBIICHUSI U OLICHKH
AHTPOIIOTCHHBIX U3MCHEHUH B
TIPHUPOJIC;

- YMETh BBISBISITH OTJIHYUTCIbHBIC
TIPU3HAKA )KUBBIX CHCTEM, B TOM
9uCcIie TPUOOB, paCTEHUIA, JKUBOTHBIX
U YeJIOBeKa; IPUCTIOCOOIEHHOCTD
BHIOB K Cpesie OONTaHMUs,
a0MOTHYECKUX U OMOTHUYECKUX
KOMITOHEHTOB 3KOCHCTEM,
B3aHMOCBSI3¢i OPTaHU3MOB B
coo011ecTBax, aHTPOIMOT€HHBIX
M3MEHEHUHN B 9KOCUCTEMAX CBOEH
MECTHOCTH;

- YMETh BBIACTATH CYIICCTBEHHBIC
MIPU3HAKU OMOJIOTHUECKUX
npoleccoB: 0OMEHa BEIIECTB
(Metabonm3m), vHpOPMAITHA U
MpEBpAaIlCHHUS YHEPTUH, OPOKCHHUS,
aBTOTPOGHOTO U TeTEPOTPOYHOTO
TUTIOB IUTaHU, (POTOCHHTE3A U
XEMOCHHTE3a, MHTO3a, Mei03a,
rameToresesa, sMOpuoreHesa,
MOCTIMOPHOHATIBHOTO Pa3BUTHS,
Pa3MHOXEHUS, HHIUBUAYATLHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHE3a),
B3aUMO/ICHCTBUS T€HOB, FeTEPO3HCa;
JIEHCTBUI UCKYCCTBEHHOTO 0TOODA,
CTaOMIIM3UPYIOUIETO, TBIKYILETO H
Pa3phHIBAIOIET0 €CTECTBEHHOTO
0TOOpa; AIONATPUIECKOTO U
CHUMITaTPHIECKOTO
BUI000Pa30BaHMUS; BIUSHUS
JIBIDKYIIUX CHJI BOJIIOLIUY HA
reHO(OH/T TOTYJIIAINH;
NpUCTIOCOO0IEHHOCTH OPraHU3MOB K
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cpene oOnuTaHUs, YepeIOBaHMS
HaIpaBJIEHUH SBOJIOLINY;
KpyTrOBOpPOTA BEIIECTB U TIOTOKA

SHEPIvur B OKOCUCTEMAX

[Inanupyemble JHU4YHOCTHBIE pe3ynbTatel (JIP) ocBoenuss mporpaMmbl
BOCITUTAHUSA

C YYeTOM MPOrpPaMMBbI

JIP 4. IIposiBNsAITH M IEMOHCTPUPOBATh YBAXKEHUE K JIFOJISIM TPY/Aa, OCO3HABATH IIEHHOCTH COOCTBEHHOIO

2. CTpyKTypa M cojep:KkaHue 001eo0pa3oBaTebHOM JUCIIHIJIMHBI
2.1. O6beM TUCHUILINHBI U BUABI Y4e0HOI padoThI

Buy yueOnoii pabotsi O0beM B yacax
Obbem o0pa3oBaTebHON MPOrPAMMBbI JHCHHILIHHBI 156

B T.4.

OcHoBHOe cofepKkaHue 124
BT. 4.

TeOpeTHuecKoe 00ydyeHue 8
TMPaKTHYECKUE 3aHATHSA 33
1n1a00paToOpHBIE 3aHATUS 8
IIpodeccnonanbHo-0pMeHTHPOBAHHOE cOAEpKAHKE (COAepKAHNE 24
NPUKJIATHOTO MOJY.IS1)

TeOpeTHyeckoe 00yueHue 4
TNPAKTHYECKUE 3aHATHS 18
1nabOpaTOpHBIE 3aHATHSA 2
Kontpossabie padoTsi 8
IIpomexyTounas atrecranus B popme DK3aMeHa

Tpyna. CTpeMuThes K GOPMUPOBAHUIO B CETEBON CpeJie JIMYHOCTHO B MPO(eCCHOHATBHOTO KOHCTPYKTHBHOTO
«unpoBoOTO caenay.
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2.2. TemaTH4eCKHUii NJIAH U cofAepKaHUE TUCUUILINHBI «buosorus»

HaumeHnoBaHue
pa3eioB U TeM

Copep:xanue yue0HOro MaTepuaJia (0OCHOBHOE 1
npogeccCHOHAILHO-OPUEHTHPOBAHHOE), J1A00PaTOPHbIE H
NpaKTHYeCKHe 3aHATHS,

NPUKJIAAHON MOAYJIb (IPU HAJIMYUH)

O0bem
JacoB

Dopmupyemble
KOMIIeTeHIIMH

1

2

Pazpnen 1. KiteTka — cTpyKTYpHO-GYHKIIMOHAJIBLHAS €THHUIIA KHBOTO

40

Tema 1.1.
Bbuonorus xak Hayka

OcHoBHOe coep:kaHue

TeopeaneCKoe 06yqelme:

Buonorus kak Hayka. CBsI3b OHOJIOTHU C APYTHMHUHAYKAMU:
ouoxumusl, onodusuka, OMOHUKA, reHoreorpadus u mp.

Pois 1 MecTO Onosnoruu B

(hOpMUPOBaHUH COBPEMEHHON HAYYHOW KapTHHBI MUpa.3HAUCHHE
Ouonoruveckux 3Hanuii. Victopusi Guonoruu.

3HaveHHE [IUTOIOTHH JJISI PA3BUTHUsI OMOJIOTHU M TIO3HAHUATPUPOIBL.
MeTo/ 1l IUTOJIOTHH: MUKPOCKOITHSI, XpoMarorpadus, ainektpodopes,
METOJI MEYEHBIX aTOMOB, Ju(hepeHInanTbHOe ICHTPUPYTUPOBAHHUE,
KyJIbTypa KIETOK

OK 02,

Tema 1.2. O0mas
XapaKTePUCTUKA
KU3HU

OcHOBHOe coep:kaHue

Teopernueckoe o0y4eHue:

PasHooOpasue 6uocucreM. Opranu3aiys OHOJIOTHISCKAX CHCTEM.
YpOBHHU OpraHu3alul OMOCUCTEM: MOJIEKYJISIPHO- T€HETHUECKH,
OpraHOWHO-KJICTOYHBIH, OpraHM3MEHHBIH, MOMYIIMOHHO-BUI0BOH,
9KOCHCTEMHEIH (OnoreoneHOTHIECKNUH ), Onochepnsrii. Haykwu,
U3YYaIoIHeONOIOrnIecKie 0OBEKTHl Ha Pa3HbIX YPOBHSIX
opraHu3anyy xu3HU. OOIas XapaKTepHCTHKA KU3HH, CBOHCTBa
KUBBIX cucTeM. [Iponeccsl, POUCXOASIINE B

OouocucTemMax

OK 02

Tema 1.3.
Bbuonornuecku

Ba’>XHbBIC XUMHUYCCKUC
COCAUHCHUA

OcHoBHoOe coepkaHue

TeopeaneCRoe oﬁy'{elme:

XuMuueckuil cocTas KiIeTkd. Heopranudyeckue BelEeCTBAKIETKU, UX
OHOJIOTHYECKAs POJIb.

Opranndeckue BelecTBa KiIeTku. bromornueckue nonumepsl. beixmu.
CrpykTypa U QyHKINH OEIKOBOH MOJIEKYJIbl. DEpMEHTHI, IPUHIIHIT HX
neicTBus. YTieBoabl. buonornyeckue GyHKITUH YTIIEBOAOB.

Jlunmaer. OO6mwmii miad crpoenus. [ 'uapoduiabHO-

ruapodoOHbIe cBokcTBa. Kiaccudukanus Iunmuios.

Buonornueckne Gpynkiun mumuaoB. AT®. CTpoeHHEMOIICKY JIbI

AT®. buonoruyeckue pynkunu AT

IIpakTnyeckue 3aHATHS:

Ponp GenkoB, yriaeBoI0B ¥ )KUPOB B OPTaHN3MeE YelloBeKa. ButaMuHbl 1
OMOJIOTUYECKH aKTUBHBIE T0OABKH, NX 3HAYEHHUE B )KU3HHU OpraHu3Ma
yesoBeka. [ uno- u aBuTaMuHO3bI UX nociuencTsus. [Ipencrasienue
YCTHBIX COOOIIEHU ¢ TTpe3eHTaIMeH, TIOATOTOBJICHHBIX TI0 TIEPEYHIO
HWCTOYHUKOB, PEKOMEHI0BaHHBIX

OK 01
OK 02
OK 04
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npenoaaBaTeyeM

JlaGopaTopHble 3aHATHSA:

JlabopatopHnas pabota “Omnpenenenuc Butamuaa C BIPOIyKTaX
nuTaHus’”

[ToaroroBka BapHaHTOB OMBITA, HAOJIOICHHE 38 KAYECTBEHHBIMH
peaKkIusAMH, 3aII0JIHEHHEe PabodeHTaOIUIbl, HHTSPIIPETALHs
HaOJF0TaeMBIX SBJICHUH,POPMYITHPOBAaHIE BEIBOAOB

JlabopatopHast padoTa «CBoiicTBa 6enkoB. Paciernnienne nepokcuaa
BOJIOPOJa C IOMOIIBIO (PEPMEHTOBY

[loaroroBka BapHaHTOB ONBITA, HAOIIOICHUE U3MEHEHHS MTPOTEKAHMS
XMMHYECKOH Peakliy B CBEXKEM KapTodesie U IpHU TEPMUIECKON 00paboTKe
KapTodes, 3armoHeHne padoyei TabIHIbl, HHTEPIIPETAIIs HaOII01aeMBIX
SBJICHUI,(POPMYIIUPOBAHNE BEIBOIOB

Tema 1.4.
CTpyKTYypHO-
(GyHKIIMOHATbHAs
OpTaHM3aIH
KJIIETOK

OcHoBHOe coep:kaHHe

TeopeaneCKoe oﬁyqelme:

Knerounas teopus (T. IlIsann, M. IlIneiinen, P. Bupxo). OcHoBHEIE
TIOJIO’KCHHUSI COBPEMEHHOI KIIETOUHOI Teopuu. THIBI KIETOK:
9yKapHOTHUYECKas M MpokapruoTHdeckas. CpaBHUTENbHAS XapaKTEPUCTHKA
KJIICTOK 3YKapHOT (PacCTUTENBHOM, )KUBOTHOM, TprOHON). CTpoeHue
MPOKAPHOTUYECKOH KIIETKH. OCOOCHHOCTH CTPOCHUS reTepOTPOhHOM 1
aBTOTPO(HOI MpoKapHOTHIECKUX KiIeTOK. CTpoeHHUE MIa3MaTHYecKOn
MeMOpanbl. TpaHCIIOPT BelecTB Yepe3 Mia3MaTniecKytoMeMOpaHy:
MACCUBHBIM U aKTUBHBIA. DHIOIMTO3: MHHOIKUTO3, ()arouTo3. DK30IHUTO3.
O0omnouka Wi KietoyHas creHka. CTpykTypa ¥ GYHKIMH KICTOYHON
CTEHKH pacTeHUH, rpuboB

utomnnasma. [{uto3ois. [{utockenetr. OnHOMEMOpPaHHBICOPTAHOUIBI KIICTKH:

supomnazmatudeckas cethb (JI1C), anmapat ['oybku, TU30COMBI,
MEPOKCUCOMBI, BAKYOJIH PACTUTEIBHBIX KJIeTOK. CTpoeHue U QyHKIUH
0JTHOMEeMOpaHHbIX Opranou0B kieTku. Kietounsiit cok. Typrop.
[NonyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOH/IPUH, TUIACTH/IBL:
XJIOPOIUIACTBI, XPOMOIUIACTBI, ISHKOILIACTHL, X CTPOEHHE U (DYHKIHH.
SnepHblii anmapar KJIeTKH, CTPOCHUE U (DYHKIIUH.

HemeMOpaHHbIe OpraHOU/IbI KIETKH: PUOOCOMBI, MHKPOTPYOOUKH,
KJIETOUHBIN IIeHTp. OpraHous!

JIBIDKCHUS: PECHUYKH U KryTHKH. CTpoeHne n GpyHKIMHHEMeMOpaHHBIX

OpPraHoONJA0B KJICTKH

JlabopaTopHblie 3aHATHUS:

JlabopatopHas padora «CTpoeHHe KIeTKU (pacTeHHUs,

JKUBOTHBIE, TPUOBI) U KIETOYHBIC BKIIOYCHHS (KpaxMail, KapOTHHOU/IHI,
XJIOPOIUIACTHI, XpOMOILIACThI)» [IproOpeTeHne onbITa NPUMEHEHNS TEXHUKH
MHKPOCKOIIUPOBAHHSI IPH BHITIIOJIHEHUH J1a00PaTOPHBIX PadoT.

OK 01
OK 02
OK 04
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Tema 1.5.
CtpyKTypHO-
(yHKINOHAIBEHBIE
(bakTops
HACJIEeCTBEHHOCTH

OcHoBHOe CoIepKaHue

TeopeTnyeckoe o6yueHue:

CrpoeHne XxpoMocoM. XpOMOCOMHBIIT HA0Op KJIETOK, TOMOJIOTUYHbIE
Y HETOMOJIOTHYHBIE XPOMOCOMBI, FaIUIOMIHBIA M JUIIONTHBIA
HaoOop. Hykneunoseie kucnotel. JJHK u PHK. Ctpoenue
HYKJIEHHOBBIX KucioT.Hykmneoruasl. KoMruieMeHTapHbIE a30THCTHIC
ocHoBanus.IIpaBuino Yapradda. Crpyxrypa JHK — nBoitnas
cnmpaiib. MeCcTOHax0X/IeHHE U OHOoJIOTHYecKre (GyHKIINU

JHK. IHK-skcneptusa. Buast PHK. ®ynkiuu PHK Bkierke

HpaKanecmle 3aAHATHA:

Pemenne 3agau Ha OIPEACIICHUE TTOCIEN0BATEIIBHOCTH
HYKJICOTUIOB

OK 01
OK 02

Tema 1.6. [Tpoueccer
MaTpUYHOTO CHHTE3a

OcHoBHOe coep:kaHue

TeopeaneCKoe 06yqelme:

Martpuunsiii cunte3 IHK — perukanus. [IpyHUMIIBI perniuKaniu
JHK. Mexauusm peruukaruu JIHK. Penaparms JTHK
(moperulekaTHBHAA, OCTPEIUIEKaTUBHAS). Peakunu MaTpuaHOTrO
cuHTe3a. [I[pHHINI KOMIIIIEMEHTapHOCTH B PEaKLUAX MAaTPUIHOTO
cunresa. JIHK u rensl. ['eHeTHYeCcKkmii KOJI, €ro CBOMCTBA.
Tpanckpurniust — Matpuunblii cuate3 PHK. Tpancnsius u e€ stansl.
YcnoBust Ouocunresa 6enka. CtpoeHue T-

PHK u xoaupoBanue aMHHOKUCIOT. Posib pubocom B

OmocHHTe3€e OelKa

HpaKanecmle 3aHATUSA:

Pemenne 3agau Ha OIMPCACIICHUC MOCICA0BATCIIBHOCTHU
AMHWHOKHUCJIOT B MOJICKYJIC OeJka.

Pemenue 3a1a4 Ha onpeeneHue MOCIe0BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKyJie Oellka B Cily4ae N3MEHECHHUS
nociyeaoBareabHOCTH Hykieotuaos JJHK

OK 01
OK 02

Tema 1.7. HekeTounsie
(OPMBDKH3HU

OcHoBHoOe coIepkaHue

TeopeaneCRoe oﬁy'{elme:

Bupycsl — HekneTouHble HOPMBI KH3HN B OOJIMTATHBIE TIAPA3HTHI.
CrpoeHne NpOoCThIX U CI0KHBIX BUPYCOB, PETPOBHPYCOB,
6akrepuodaros. XKuznennsiii nukn JJHK-conepxaiumx Bupycos,
PHK-conepaxamiix BUPYyCOB,

6akrepuodaros. BUY, renatut yenosexa.

Bakrepruu. O6mas xapakrepucTtuka. [lonstae mramm.Bupycsl u

6aKT€pI/II/IZ CXO0ACTBA U pa3inyuns

IIpakTH4eckue 3aHATHS:

Bupycusie u 6akrepuanaspHbie 3a001eBanusa. O0mue
IIPUHIIUIIBI UCTIOJIb30BAHU A JICKAPCTBEHHBIX BeHIeCTB.OCO6eHHOCTI/I

MPUMEHECHUS] aHTHOMOTHKOB.
[IpencraBneHne yCTHBIX COOOMIECHUH ¢ IPE3EHTAINEH,
TMMOATOTOBJICHHBIX I10 IMEPEYHIO UICTOYHUKOB,

PEKOMCHAOBAHHBIX MPETIOAaBATEIIEM

OK 02
OK 04
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Tema 1.8.

OOMeH BelecTB U
npeBpalieHne
SHEPTHHU B KJIETKE

OcHoBHOe CoIepKaHue

TeopeTnyeckoe o6yueHue:

ACCUMUIISIINS ¥ AUCCUMUIISIIIHS — JIBE CTOPOHBI
MeTabomm3Ma. Turbr oOMeHa BemecTB: aBTOTPOQHEIHN 1
reTepoTPOQHEIH, a3pOOHBIN 1 aHA3POOHEII.

OHepreTudeckoe obecnedeHne KIeTku: npeppameHneATO B
00OMeHHBIX nporeccax. GepMeHTaTHBHBIN XapaKTep peakui
KJIETOYHOTO MeTadoIM3Ma

IlepBUYHBIN CUHTE3 OPraHUYECKHUX BEILECTB B KIETKE.
ITnactuaeckuit oomMeH. PoTocuHTE3. XEMOCHHTE3.

AHa’pOOHBII YHEpPreTHIecKHii 00MeH. AHa pOOHBIE OPTaHU3MBI.
Bpoxenue, aBTOTpodHBIN 1 TeTepOTPOOHBIATHIT TUTAHUSL.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BbEKThl OMOTEXHOJIOTHH.
Oransl SHEPreTH4ecKoro

oOmeHa. ['nukonu3. bruonoruueckoe OKUCICHUE, WU
KIETOYHOE JBIXaHHE

OK 02

Tema 1.9.
JKM3HEHHBIN UK
KJISTKH. MUTO3.
Meiio3

OcHOBHOe coep:kaHue

Teopernueckoe o0yueHue:

Kiterounslii umki, ero nepuozs! u peryisiuus. [lepuonsinarepdassl
ux ocobenHoctH. JuddepeHiuanus KISTKUH apecT KICTOYHOTO
nukia. Jlenenue kiaetku — Muto3. CTaauu MUTO3a U
MPOUCXOIAIINE TTPOLIECCHI.

Kapuokunes u nutoxunes. buonorndyeckoe 3HaueHnemMuros3a. Meios —
PEIYKIMOHHOE ACTICHUE KICTKH.

Cragnu Merosa. Meiio3 — OCHOBa IT0JIOBOT'O

pa3mHoxeHus. [ToBeneHne XxpoMocoM B MeHo3e.

Kpoccunrosep. buonornueckuit cmbica Merosa.

D¢ dexTrr Meiioza. Meiio3 B )KU3HEHHOM ITHKIIE

OPTaHU3MOB

OK 02
OK 04

KontpouabHas pabora MonekyisspHbId YPOBEHb OpraHU3aLUH )KUBOTO

Pa3gen 2. Ctpoenne U (PyHKIIMU OPraHU3Ma

44

Tema 2.1.
Crpoenue oprannzma

Conep:xkanue

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COdCPKaAHNE
TeOPeTUYEeCKOro 00y4eHus

OpHOKIIEeTOYHBIE OpraHu3Mbl. KolloHHanbHbIe OpraHU3MBI.
MHoOroKIeTOYHbIE OPraHu3Mbl. B3aumocBszpuacTen
MHOT'OKJIETOYHOT0 opranu3Ma. @yHkuus. OpraHsld CHCTEMBI
opraHoB. Ammapatsl opraHoB. ['oMeocTa3 opranu3ma H ero
HOJJEPKaHUE B IIpoLiecce

KU3HEACSITEIbHOCTH.

OyHKIMOHANBHAS CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHu
KUBOTHBIX U YejoBeka. OpraHbl pacTeHHM.

OpraHsl ¥ CUCTEMBI OPIaHOB )KMBOTHBIX M U€JIOBEKa. 3HAUCHUE
OIOPBI, IBM)KEHUS, TUTAHUS, AbIXaHUsI, TPAHCIIOPTA BEILIECTB,
BBIJICTICHUSI, 3AIUThL. 3HAYEHUETIPOSBICHUS Pa3IpAKUMOCTH U
peryJsuuu

B Tom 4muciie Ha BbIOOp 00pa3oBaTeIbHOM
OpraHu3anum:

Just mpodeccuit/cenanbHOCTEH, CBA3aHHBIX C

OK 02
OK 04
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00BEKTOM H3yueHHs «He0BEeK» TEOPETHIECKNIT MaTepHal TEMBI
“CtpoeHne opranusma’ u3ydaercsi yriyOJeHHO Ha IpuMepe
OpraHu3Ma ueyoBeka. TkaHW,0praHbl U CUCTEMBI OPTaHOB
pacTeHHi! U JKUBOTHBIX

paccMaTpuBaroTcs 0030pHO

OcHoBHOe CoIepPKaHUuE NPAKTHYIECCKOI0 3AaHATHUSA:

Teopus KIOHAIBHO-CENIEKTUBHOTO MMMYyHHTeTa [1. Dprmxa, 1.1.
MeunukoBa. HpeKknoHHbIE 3a00JIeBaHUY AIHAEMUSL. BakHelme
SNMJEMUH B ICTOPHU YesioBedecTBa. BaknuHanus kak npoduiakTika
MH(EKIMOHHBIX 3a00JIeBaHUH.

[IpencraBneHne yCTHBIX COOOIICHNH C MTPE3CHTAIHEH,
MOJATrOTOBJIEHHBIX 10 MEPEYHIO HCTOYHHUKOB, PEKOMEHJOBaHHBIX

npernojaBaTenaeM
Tema 2.2. Conep:xanue
Dopmbl IIpodeccnoHa/IbLHO OPHEHTHPOBAHHOE COAEP/KAHME
Pa3MHOKECHUS
OPTaHHIMOB TEOPEeTHYECKOro 00y4eHHs
®opMsbI pa3MHOXKEHNS opraHu3MoB. becnionoe u mooBoe
pa3MHOXEHHE. BHbI 6ecTiooro pa3MHOKEHHUS: TPOCTOEICIICHNE
HaJ[BOE, IOYKOBaHNE, PA3MHOXEHHE CIIOPaMH, BETETATHBHOE OK 02
pa3MHOXEHHE, pparMeHTanus,
KJIoHHpoBaHue. [1o0Boe pa3zMHOXKEHHE.
B ToMm 4uciie Ha BHIOOP 00pa3oBaTeILHOM
OpraHu3anum:
s mpodeccuii/crenuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM
n3ydeHus “YenoBek” TEOPETUUECKUN MaTepuai TeMbI “DopMbl
Pa3MHOXEHUS OPraHU3MOB ’N3y4aeTcsl yriTyOJICHHO Ha ITpuMepe
opraHu3Ma 4enoBeka. Pa3sMHOKEHNE pacTeHUH 1 JKUBOTHBIX
paccMarpuBaroTcsi 0030pHO.
Tema 2.3. OcHOBHOe coJiep:kaHue
Ontorenes TeopeTuyeckoe o6yuenue:
JKHUBOTHBIX U
yeoBeKa I'ameTorenes y ;xuBoTHBIX. Criepmarorenes u ooreHes.CtpoeHue
MOJIOBBIX KiIeToK. OIUI00TBOPEHHE U YMOPHOHAIBHOE PAa3BUTHE
JKUBOTHBIX. [lapTeHOTeHe3. OMOpHoreHes (Ha nmpumepe OK 02
naHnerHuka). Craaun OK 04
aMOpuoreHesa
Poct u pa3zButue XUBOTHBIX. [locTIMOPHOHATIBHBIN TEPHOA.
IIpsimoe u Hempsimoe pa3BuTHe. Pa3zButue cmMmeramopdoszom y
0€CII03BOHOYHBIX Y IIO3BOHOYHBIX
KNBOTHBIX. CTa]lI/II/I HOCT3M6pI/IOHaIII)HOFO Ppa3BUTHUA y )KUBOTHBIX U
yenoBeka. [Iepro sl OHTOTeHe3a YesloBeKa.
Bronornueckoe craperne u cMepts. ['epoHTOIOTHSA
Tema 2.4. OcHoBHOe coep:kaHue
Ontorenes pacTenuit Teopernueckoe odyuenne:
lamerodur n ciopodur. PazmMHoXeHNE 1 pa3BUTHEBOIOPOCIIEH. 8§ gi
PazMHOXeHHE U pa3BUTHE CIIOPOBBIX pacTeHui. Pa3MHOXeHne n
pa3BUTHE CEMEHHBIX
pactenuil. Poct. Ileprnonsl oHTOreHe3a pacTeHuit
Tema 2.5. OcHOBHbIE OcHOBHOE coJiep:KaHue
TIOHSTHSITEHETUKH OK 02

Teopernueckoe o0yueHnue:

I'eneTnka xak HayKa 0 HaCJICACTBEHHOCTH U
N3MECHYNBOCTHU OPraHU3MOB. OCHOBHBIE TCHETHUECKHUE
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MOHATHS U CUMBOJIBL. ['eH. I'eHoTum. @eHoTun. AjlelbHbIC TCHBI.
AnpTepHaTUBHBIC MPU3HAKU. JIOMUHAHTHBINA U PELIECCUBHBIN
npusHaku. ['omo3urora urereposurora. Yucras nuaus. [ uOpuip!.
OCHOBHBIC METO/IbI TCHETUKHU: THOPHIOIOTHUCCKUH,
LUTOJIOTHYECKHE, MOJIEKYJISIPHO-TEHETHUECKHE

Tema 2.6.
3aKOHOMEPHOCTH
HacJeJOBaHMs

OcHoBHOe coiep:kaHue

Teoperuueckoe odyueHue:

3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl I'. MeHens:
MonorubpunHoe ckpemuBanue. [IpaBmionoMuHUPOBaHHA. 3aKOH
eAMHO00pa3us MEePBOTr0 MOKOJIECHHUS. 3aKOH pacIleIUICHHs TPU3HAKOB.
HuTonoruyeckre 0CHOBHI MOHOTHOPHIHOTO

CKpemMBaHus. [ umoTe3a YucToTH ramMer.

AHanusupyromiee ckpeuBanne. JJurudpunHoe

CKpeliBaHre. 3aKOH He3aBUCHMOTO HACIICTOBAHHS

npu3HakoB. [TonmurnbpuaHOE HacIeIOBaHUE U €TO
3aKOHOMEPHOCTH

IIpodeccuonaibHO OpHEHTHPOBAHHOE CO/lep:KaAHHE
NPAKTHYECKOr0 3aHATHS

Pemenne 3a4a4 Ha opeACICHUC BEPOATHOCTU BOSHUKHOBCHUA
HaACJICACTBECHHBIX IPU3HAKOB IIPU MOHO-,1U-, HOJ'II/IFI/I6pI/II[HOM n
AHAJIM3UPYIOIIEM CKPCIIMBAHUHU,

COCTABJICHUC TCHOTUITNYCCKUX CXEM CKPCIIMBAaHUSA

B ToMm 4uciie Ha BHIOOP 00pa3oBaTeILHOM
OpraHu3anumn:

Jns npodeccnit/ciermanbHOCTEN CBA3aHHBIX C 0OBEKTOM H3yUEHHS
«YenoBek» HEOOXOIMM NOAOOP MEHETUYECKUX3aJay Ha OIpeielieHNue
BEPOSATHOCTH HACJIEICTBEHHBIX

IIpU3HAKOB IIpK MOHO-, [OH-, HOJ'II/IFI/I6pI/IZ[HOM n
AHAJIU3UPYIOIIEM CKPCIIMBAHUU Y YCJIOBCKaA

OK 02

Tema 2.7.
Bzaumopeiictsue
T€HOB

OcHoBHoOe CcoIepkaHue

TeopeaneCRoe oﬁy'{elme:

T'eHoTHI KaK nieocTHas cucTeMa. MHOKECTBEHHOEIEHCTBHE
reHoB. [TneioTponus. MHOXXECTBEHHBIH allJIeNIU3M.
BsauMoelicTBHE aJUIeIBHBIX T€HOB.

Konomunuposanue. BzanmosielicTBrie HealeIbHBIXTEHOB.
KommnemenrapHocts. Dnuctas. [Tonmumepus

HpO(l)eCCI/lOHaJ'lbHO-OpHeHTHpOBaH]—loe coJiepkaHue
MPAKTUYECKOr0 3AaHATHSA:

Pemenne 3aa4 Ha OpeACJICHUC BEPOATHOCTU BOSHUKHOBCHU A
HaCJICACTBCHHBIX ITPU3HAKOB IIPH

Ppa3JIMYHbIX THUIIAX B3aHMOHCﬁCTBHH T'€HOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIINBAHUA

B ToMm yuciie Ha BLIOOP 00pa3oBaTeILHOM
OpraHH3aINu:

Jis mpodeccuii/criennaibHOCTEH CBSI3aHHBIX ¢ 00BEKTOMI3YUYCHUS
“YenoBek” HEOOXOAUM MOI00P TEHETHUECKMX3a1a4 Ha ONpe/eIICHre
BepOS[THOCTI/I BO3HUKHOBCHUS HACJIICACTBCHHBIX HpI/ISHaKOB l'IpI/I
pa3J'lI/I‘-IHBIX TUITIax

B3aUMOJICHCTBUSI T€HOB y YEJIOBEKa

OK 01
OK 02

Tema 2.8.
CuerieHHoe

OcHoBHOe coiep:kaHue

TeopeTnyeckoe o6yueHue:

OK 01
OK 02
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HaCJICIOBAaHUC
IMPU3HAKOB

3akonsl T. Moprana. CrietuieHHOE HacJIeJoBaHUE TeHOB,HAPYIIICHHUE
CleIUICHHsT. XpPOMOCOMHAs TCOPUsI
HACIICJICTBEHHOCTH. | ¢eHeTHYECKOE KapTHUPOBAHKE

xpoMocoM. Vcrionb30BaHHe KPOCCHHTOBEPA ISt
COCTaBIICHUSI TCHETHIECKHX KapT XPOMOCOM

Ilpotbeccnona.m,no OPUEHTUPOBAHHOE€ COACPKAHUEC
NMPAKTUYECKOro 3aHATHSA:

Pemenue 3anau Ha OIpCACICHUEC BEPOATHOCTH BOSHUKHOBCHUSA
HaCJICACTBCHHBIX IMPU3HAKOB MPUCHCINICHHOM HACJIEAOBAHUU,
COCTaBJICHHEC

TCHOTUIIMYCCKUX CXEM CKpCIIUBAHUA

B ToM 4uciie Ha BBIOOpP 00pa3oBaTeIbHOIM
OpraHu3anmm:

Jlis ipodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00BEKTOMH3YUYCHHUS
«Pactenus» HEOOXOIMM MOAOOP TeHETHYECKUX3aad Ha
OTpe/IeNICHIE BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
TPH3HAKOB MPH CIETUICHHOM

HaCJICIOBaHUH Y PACTCHUH

Tema 2.9.
I'enernka mona

OcHoOBHOe coep:kaHue

TeopeaneCKoe oﬁyqelme:

XPOMOCOMHBIN MEXaHH3M OIpEEICHUS Mo1a. AyTOCOMBI 1
TIOJIOBBIE XPOMOCOMBIL. ['OMOTaMeTHBII HreTeporaMeTHBIN TOJI.
I'eneTnyeckast CTpyKTypa MOJOBBIX XpoMocoM. HacienoBanne
MIPU3HAKOB,

CIIEIUICHHBIX C TI0JIOM

HpaKanecmle 3AHATHA:

Pemenne 3a4a4 Ha ONIpEACJICHUC BEPOATHOCTU BOSHUKHOBCHUA
HaCJICACTBCHHBIX IPU3HAKOB, CLCTIJICHHBIX C I10JIOM,
COCTaBJICHHUC I'CHOTHITHYCCKHUX

CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'eHeTHKa YenoBeKa

OcHoBHoOe coIepkaHue

TeopeaneCRoe oﬁy'{elme:

Kaprorun yenoBexa. MeTobl H3y4YEeHUs TEHETHKHU YEJIOBEKa!
TeHeaJIOTMIeCKUH, OJTM3HEIIOBBIH, IUTOTCHETHYECKUH,
OMOXMMUYECKHH, TOYJISIIIMOHHO- CTATUCTHYECKHUH.
HacnencreenHsle 3a001eBaHus YeaoBeKa. | eHHblE 1
XpOMOCOMHBIE O0J1e3HH YenoBeka.bone3nn ¢ HacneICTBEHHOI
HPEPACIOIOKEHHOCTBIO.

3HaueHHe MGHI/IIII/IHCKoﬁ TCHETUKH B IPEAOTBPALICHUN UIICYCHUN
FeHETUYECKHUX 3a00JICBaHMI UeIoBeKa

l'[paKTw{ecmle 3AHATHHA:

Pemenwne 3amad Ha OIPEACIICHNE BEPOATHOCTH BO3SHUKHOBCHU A
HaCJICACTBEHHBIX ITPU3HAKOB, UCITOJIb3YAMETOAbl TCHETUKU Y€CJIOBCKA,
COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM CKPCIIMBAHUS. Hpe,[[CTaBJ'IeHI/Ie

YCTHBIX COOOIICHUI C MPE3eHTAIIEeH O HACIIEICTBEHHBIX
3200JIeBaHHSAX YEJIOBEKA

OK 01
OK 02

Tema 2.11.
3aKOHOMEPHOCTH
N3MEHYMBOCTH

OcHoBHoOe CcoIepkaHue

Teopernueckoe o0yueHnue:

B3aumonelicTBre TeHOTHIA U CPEbl TPH POPMUPOBAHUU(DESHOTHIIA.
M3menunBocTh npu3HakoB. KauecTBeHHbIC U

KOJIMYCCTBCHHBIC TPU3HAKU. BI/I,HI)I N3MCHYHMBOCTH:HACJICACTBCHHAA 1
HCHACJICACTBCHHAA.

OK 01
OK 02
OK 04
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3aKOH rOMOJIOTHYECKUX PSANOB B HACIIEACTBEHHON
n3menunBoctH (H.U. BaBuios).

MoaudukannonHas, uin GEeHOTUITHYECKAsi H3MEHUYHUBOCTb.

Ponb cpenpl B MonudukanuonHolinsmenunBocti. Hopma
peakLuy Npr3HaKa.

BapuannoHHBIH psi ¥ BapUallMOHHAsl KpUBast. XapaKTepUCTHKA
Mou(UKAIMOHHON n3MeHYMBOCTH HaceacTBenHast, nin
TeHOTHIIMYECKask H3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYHBOCTb.
MyTannoHHas U3MEHYMBOCTb. BHabl MyTanuuii: reHHbIE,

XPOMOCOMHBIC, TCHOMHBIC. HpI/I‘{I/IHBI BO3HUKHOBCHUS MyTaIII/Iﬁ

IIpakTHyecKkue 3aHATHS: 2
Pewrenue 3a1au Ha onpeieNieHNe THIIAa MYTalyH [IPpY Hepefayde
HAaCJIeJICTBEHHBIX NPU3HAKOB, COCTABJICHHE
TEHOTHITMIECKUX CXEM CKPEIIIMBAHUS
Tema 2.12. OcHOBHOE CO/Iep/KaHHe
Cenexmus
OPFAHH3MOB Teopernyeckoe o0yueHue: 2
Cenexuns Kak Hayka. MeTOIbI CeIeKINOHHOM paboThL.I eTeposuc
U €T0 MPUIHHBL VICKYCCTBEHHBIH 0TOOP: MacCOBBIH U OK 01
WHAUBUAYAJIbHBII. DTarbl OK 02
KOMOWHAMOHHOH cenekunu. CopT, Mopoa, MTaMM AJITOPUTMEI
pelIeHue 33/1a4 Ha OIpe/ieJIieHue BO3MOXKHOT'O BOBHUKHOBEHUS
HACJIEJICTBEHHBIX ITPU3HAKOB I10 CEJICKIINH, COCTABJICHHE
TCHOTHITHIECKUXCXEM CKPCIIUBAHUS
Konrtpoasnas padora Ctpoenue 1 GyHKIHH OPraHu3Ma) 2
Pa3nen 3. Teopusi 3BoTIOIIMN 20
Tema 3.1. Ucropus OCHOBHOE cO/iepKaHue 2
SBOJIIOLHOHHOTO TeopeTnyeckoe oGyueHue: 2
YYCHUS
[TepBrie SBOMOIIMOHHBIC KOHIIENIHH. | 'pagyanncTuaeckas
spomononHas koHnenuus XK.b. Jlamapka. JIBrKyIiue cuibl
spomorun. Kpeanmonusm urpancopmmsm. Crucremarnka K.
JlunHes u e€ 3HaYeHNE A POPMUPOBAHKS UACH DBOIIOIHA OK 02
[IpennoceiIKy BOSHUKHOBEHUS JapBUHU3MA. DBOIIOIHSIBHIOB B OK 04
npupoze. boprba 3a cymecTBoBaHHE.
EctectBenHsIi 0T60p. JAMBEepreHnys MPU3HAKOB U
BUp00OpazoBaHue. OCHOBHBIE MOJIOKEHHUS CHHTETUYECKOI
teopuu 3BoJtonuu (CT3). Pois 3BOIMIOIIMOHHON TEeOpHUH B
(hopmupoBaHUH HAYYHOM
KapTHHBI MHpa
Tema 3.2. OcHoBHOe coiep:kaHue 2
Muxkpo3BoIrOLUS Teopernyeckoe o0yueHue:
MHUKpO3BOIIONHS X MAKPOABOJIIOLHS KAK Tallbl 9BOJIIOIHOHHOTO 2
npouecca. ['eHeTnuecKre OCHOBBI IBOJIIOIMH. MyTaluu 1 OK 02

KOM6I/IHaHI/II/I KakK 3J'IeMeHTapHLIfISBOHIOL[HOHHLIfI Matepuall.
HOHyJ’IHIII/IH KakK 3JICMCHTapHas €ANHUIIA 3BOJIOLNH.

JBmxymue ctbl ((hakTopsl) 3BOIFONNH. MyTaIllHOHHEITIPOIIECC U
KOMOMHATHBHASI U3MEHUYHNBOCTH. Murpartus. V30siust momyIsiuii:
reorpaduueckas
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(mpocTpaHcTBeHHAs ), OMoJIoTrHIecKas (PenpoayKTHBHAS).
EcrecrBenHbIii 0TOOp — Hanpasistomui akrop 3Boonuy. bopeda
3a CYILIIECTBOBaHHME KaK MEXaHU3M

JeHCTBHS €CTeCTBEHHOTO 0TOOpa B MONyJIiuusax. Bun nero
KpuTepud (pu3HaKky). BumoobpazoBanne kKak pe3yibTaT
MHKPOIBOJIOLUH

Tema 3.3.
MakposBotouus

OcHoBHOe coiep:kaHue

Teoperuueckoe odyueHue:

MaxkposBosronust. @opMbl 1 OCHOBHBIE HAaIIPaBICHUS
Mmakpossoonuu (A.H. Ceseprios). Ilytu noctuxenus
Ouonornyeckoro nporpecca: apomophos,

uanoaaanTanys, oomas nereaepanus. MeToasl u3y4eHus
MaKpOABOJIOIHHA. 3aKOH 3apoApImeBoro cxoactsa (3akoHK. bapa).
Buorenernueckwii 3akoH (3. ['exkens, . Mromep). O6mue
3aKOHOMEPHOCTH (IIPaBUIIa) 3BOTIOLUU

IIpakTHyeckue 3aHATUA:

BrisiBnenne apoMop030B, HANOANANTAMH Y PACTEHUH U )KUBOTHBIX

OK 02

Tema 3.4.
Bo3HUKHOBEHUE U
pa3BI/ITI/Ie JKNU3HHU Ha
3emie

OcHoBHOe coep:kaHue

TeopeaneCKoe oﬁyqelme:

I'mnoTe3s! 1 TeOpUM BO3HUKHOBEHUS )KU3HHU Ha 3eMIIe:KpPEalnoHU3M,
CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKICHNE, CTAIIIOHAPHOE
COCTOSIHHE, TAHCTIEPMUS,

6norno33. Hauano opranndeckoit sBomronu. [losiBieHnenepBpIx
KJIETOK. DBOJIIOLUS MeTaboIu3Ma. DBOJIOLUS IEPBBIX KIETOK.
IIpokapuoTHI ¥ 3yKapHOTHI.

HpOI/ICXO)KI[EHI/Ie MHOT'OKJICTOYHBIX OPTaHU3MOB.

Bo3HHKHOBEHHE OCHOBHBIX APCTB 3YKapHOT.

OcHOBHEIE YEPTHI OBOJIONHH PACTUTEIILHOTO MHUpa.

OCHOBHEIE YCPThI 5BOJIOLMH ) KUBOTHOI'O MUpa

HpaKanecmle 3AHATHA:

[IpencraBneHue yCTHOTO COOOIIEHUS U JIEHTHI BPEMEHHTIO
OCHOBHBIM 3TariaM BO3HUKHOBCHUSA U PA3BUTUL

JKUBOTHOT'O U PACTUTEIILHOT'O MUpPA, IOATOTOBJICHHBIX IMOTICPEYHIO

HNCTOYHHKOB, pPCKOMCHIOBAHHBIX MPCIIOAAaBaATCICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue
YEJI0OBEKA —
AHTPOIIOIEHE3

OcHoOBHOe coep:kaHue

TeopeaneCRoe oﬁyqelme:

AHTpomoiorus — Hayka o 4enoBeke. CucremMaTudeckoe
MOJIOXKEHNE genmoBeka. CXOCTBO YeIoBeKa ¢

KHUBOTHBIMH. OTINYHS YeI0BEKa OT )KUBOTHBIX. [IpsiMoxokaeHre
1 KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOIOBHOTO
MO3Ta ¥ BTOPOH CHUTHAIBHON cucTeMbl. COOTHOIIEHNE
OMOJOTUIECKIX UCOLUATBHBIX (PaKTOPOB B AaHTPOIIOTCHE3E
OCHOBHBIE CTaJlM aHTpOIoreHesa. JpuonuTeku —peaKu
YeJIOBEKa U YeJIOBEKOOOPa3HBIX 00E3bsIH.

IIpoToanTpomn — NpeAIEecTBEHHHUK YelloBeKa. ApXaHTPOI

— ApeBHeNMi yenoBek. [laneoanTpon — qpeBHUI YeI0BeK.
HeoanTpon — uenoBex COBPEMEHHOTO THIA. DBOJIIOLUS
COBPEMEHHOTO YeJIOBEKa.

OK 02
OK 04
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Uenoseueckue pacel. EAMHCTBO 4eIOBEYECKHX pac.

HpaKTl/l‘leCKl/le 3aHATHA:

Bpems 1 myTH pacceseHus 4ejoBeKa o IIaHeTe.
[Iprcnoco01eHHOCTD YeioBeKa K Pa3HbIM YCIOBUSIMCPE/IbI.
Brnusinue reorpaduyeckoii cpeabl Ha MOPQOIIOTHIO U
(usmoIIOrNI0 YeIoBeKa

BamnTa JICHT BpEMCHU U MCHTAJIbHBIX KapT B (bOpMaTeyCTHOFO
COO6H.[eHI/I$[, TIOATOTOBJIEHHBIX IO MEPEYHIO HCTOYHUKOB,
PEKOMEHOOBAHHBIX IPETIOAaBATEIIEM

KonTponbnas
padora

TeOpeTI/I‘IeCKI/Ie ACIICKTHI DBOJJIOIWH )KU3HU Ha 3emie

Pa3nen 4. DxoJiorus

28

Tema 4.1.
DKOIOTHYECKHE
(bakTopsl U CpeIbl
KU3HU

OcHoBHOe coep:kaHue

Teopernueckoe o0yueHue:

Cpenpl 00uTaHUsI OPraHU3MOB: BOJIHASI, HA3EMHO- BO3/IYIIIHAS,
MOYBEHHAsl, BHyTPUOpPTraHu3MeHHas. OU3HKO-XMMUYECKHe
0COOEHHOCTH cpej oouTaHust opranu3MoB. [Ipucmnoco0eHus
OPTraHU3MOB K )KU3HH BPa3HBIX cpenax. [IoHsITHe SKOIOrHuecKoro
(hakropa.

Knaccudukanus sxonormdeckux paxropos. [IpaBuiio

muanMyMa 1. JInbrxa. 3akoH TonepaHTHOCTH B.

Mendopna

JlabopaTopHble 3aHATHUSA:

OK 01
OK 07

JlabopaTopHas padota «IIpucroco0IeHHOCTh OPTaHU3MOB K Cpejie
oOHUTaHU

Tema 4.2.

Honmymnsius,
COo00I1IeCTBA,
9KOCUCTEMBI

OcHoBHoOe coIepkaHue

TeopeaneCRoe oﬁy'{elme:

DKoyorudeckasi XapakTepHUCTHKa BH/Ia U MOy JISIHN.
DKoJIOTHYecKasi HUIa BUAA. DKOJIOTHUECKHE XapaKTEePHUCTHKH
nomyssinun. CooOIecTBa 1 3KOCHCTEMBL. broneHo3 u ero cTpykTypa
(B.H. CykaueB).Cs3u MeX/Iy OpraHI3MaMH B OHOIICHO3E.
CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: TIPOYLIEHTBHI,
KOHCYMEHTBI, pellylleHTbl. KpyroBopoT BeIlecTB ¥ MOTOK YHEPTHU B
skocucteme. Tpodudeckne ypoBHH.

AHTpOTOTEHHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBL. OTIINYHS
arpo3KOCHCTEM OT OHOTEOIICHO30B.

Ypb6oskocucteMbl. OCHOBHBIE KOMITOHEHTBI

ypOO3KOCHCTEM

HpaKTuquKue 3AHATHHA:

Tpodunueckue nenu n cetr. OCHOBHBIE ITOKA3aTEIH SKOCHCTEMBI.
buomacca u npoaykuus. DKOJIOrHUECKHETUPAMUIBI YUCET,
O6uromacchl n sHepruu. I1paBuiao MHpaMuIbl SHEPTHU.

Pewienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIIIO
MEPEHOCY BEIIECTBA M DHEPTUU B DKOCHCTEMAX C

CoCTaBIIeHUE TPOPHUECKUX IeTIeH 1 ITHpaMu] ONOMAaCCHl HIHEPTHH

OK 01
OK 02
OK 07

Tema 4.3.
Bbuocdepa -

OcHoBHOe CcoIepKkaHue

Teopernueckoe o0yueHnne:
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rao0anpHas
DKOJIOrHYecKast
cucreMa

brocdepa — xuBast o6om04ka 3emiu. Pazsutue

npescTaBIeHuH o buocdepe B Tpyaax B.M.

Bepnanckoro. O6nactu 6uocdepst u e€ cocras. XKuBoeeriecTBo
6uocteps! u ero GpyHKIUH

3aKOHOMEPHOCTH cymiecTBOBaHHUS Onochepsl. OcobeHHOCTH
O6mocdepsI Kak T100aIbHOM YKOCHCTEMEI.

Juramudeckoe paBHOBecHe B OHocdepe. PUTMIYHOCTBSIBICHNI B
o6mocdepe. KpyroBopoTs! BemecTs 1

O6roreoXnMHIECKNe MUKIBL. [ 100aIbHBIE 3KOJIOTHIECKHEPOOIEMBI
COBPEMEHHOCTH U ITyTH UX PElICHHS

IIpakTHyeckue 3aHATUA:

OK 01
OK 02
OK 07

Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/JauHa
ompeJieNieHUE TUIOIAIU HACAKICHHUN I CHUKEHHSI KOHIIEHTPAIH
YIJIEKUCIIOTO ra3a B aTMocdepe cBoero

peruoHa npo>KUBaHuUs

Tema 4.4.
Brnusiaue
AHTPONOICHHBIX
(axTopoB Ha
ouochepy

OcHoBHoOe CoIepKaHue

TeopeaneCKoe oﬁyqelme:

AHTpOMOTEHHbBIC BO3/ICHCTBUS Ha Ouochepy.

3arps3HEHUs KaK BU aHTPOIIOTCHHOTO BO3ACHCTBUS(XMMHUUIECKOE,
(usmueckoe, ONOIOTNIECKOE, OTXOABINIPOM3BOACTBA U TOTPEOICHN).
AHTpoOTIOTeHHBIE BO3IeHCTBHA Ha aTMOochepy. BosneiicTBus Ha
rugpocdepy (3arpsA3HEHUSI U UX NUCTOYHUKH, HCTOLICHUSBON).
BosgeiictBus Ha mutochepy (merpaganus MoYBbI, BO3/IEHCTBIE Ha
TOPHBIE TTOPOJIa, HEAPA).

AHTpONIOT€HHBIE BO3CHCTBHSA Ha ONOTHYECKHE COO0IIEeCcTBa

(Jieca ¥ pacTHUTEJIBHBIE COOOIIECTBA,)KUBOTHBIN MHUD)

Hpocbeccuonanbﬂo OPUEHTUPOBAHHOE CO/I€PKAHUEC
MPAKTUYECKOI0 3aHATHA:

Pemenne mpakTHKO-OpPUEHTUPOBAHHBIX PACYETHBIX
3aJJaHUil 0 COXPaHEHHIO MPUPOJHBIX PECYPCOB CBOETOPETHOHA
IPO>KUBAHUS

B ToMm 4uciie Ha BLIOOP 00pa3oBaTeabHOM
OpraHu3anum:

Js mpodpeccuii/crienuanpHoCTel CBI3aHHBIX ¢ 00BbekTOM M3ydeHus “Yemosek”
TpeIaraeTes MpaKkTHKO-

OpHEHTHPOBAHHOE PACUETHOE 3aJlaHHE PacyeTa BOAOMOTPEOIICHHS HACEIEHHOTO
YHKTa

OK 01
OK 02
OK 04
OK 07

Tema 4.5.

Bausiane conmanabHO-
JKOJIOTHIECKUX
(akTOpOB Ha
3/I0pOBbE YEJIOBEKA

OcHoBHOe coiep:kaHue

10

TeopeTuquKoe oﬁylle}me:

310poBbe U ero cocrasistone. GakTopel, HOI0XKUTENBHO U
OTPHLIATENILHO BIMAIOLINE Ha OpraHu3My4enoBeKa. Bpeausie
NPUBBIYKU: TIOCHEACTBUS U ipodrnakTrka. [IpodiiemMa TeXHOr€HHBIX
BO3CHCTBHUH Ha 3/I0pPOBBE YENIOBEKA (IJEKTPOMATHUTHBIE TIOJS,
OBITOBasI XUMHUSL, U30BITOYHBIE TYMBI, PAAHAI U T.I1.).

Anantaiyst opraHu3Ma gesoBeka K hakropam

OKpYXKaIoNIeH Cpeibl. 3alUTHBIE MEXaHU3MbI OPTaHU3MAUEIOBEKA.
31mopoBbe U pabOTOCTIOCOOHOCTD.

OK 02
OK 04
OK 07

[puHImns! popMUpOBaHHUS 310pOBbECOEPEraloIIero
nosefeHus. dusnyeckas akTUBHOCTD U 310POBbE.

I'pynnsl 310poBbsi. OCHOBEI 3aKkanuBaHusl. buoxumuueckue
aCTIeKTHI pallMOHAIBHOTO NTTaHus.[IpaBma 6ezomacHoro
WCIIOJIE30BaHMsI OBITOBBIX IPUOOPOB M TEXHUYECKHUX YCTPOMCTB

IIpakTH4eckue 3aHATHS:

OnpeﬂeneHI/Ie CYTOYHOI'O palliOHa NMUTAaHUA

Co3znanue HHAUBUAYTHHON TTAMSATKH 110 OPTaHU3aInN
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Tema 4.5.

Bausane comuanbHO-
9KOJOTHYECKHX
(akTOpoB Ha
3I0POBBE YETIOBEKA

OcHoBHOe coiep:kaHue

10

TeopeTnyeckoe o6yueHue:

310pOBBE U €ro cocrapisrone. PakTopbl, MOJIOKHUTEIHEHO U
OTPHLATENIFHO BIMSIOLINE HA OpraHu3MyuesioBeKka. BpeaHsie
NPUBBIYKU: TOCTEACTBUS U ipodunakTika. [IpodiiemMa TeXHOT€HHBIX
BO3JCHCTBHI Ha 310POBbE YeTIOBeKa (3JIEKTPOMAarHUTHBIE TOJIS,
OBITOBasI XUMHSL, U3OBITOYHBIE ITYMBI, PAAHAI U T.I1.).

Aqantarysi opraHu3Ma 4eroBeka K hakropam

OKpYIKaIoIIeH cpelibl. 3allUTHBIC MEXaHU3MbI OPraHU3MaYCIOBEKA.
3110poBbE U pabOTOCTIOCOOHOCTD.

[puHIMnB popMUpOBaHHUS 310pOBbECOEPETaIOIIETo
noseneHus. dusnyeckas akTHBHOCTD U 310POBbE.

I'pynmel 310poBba. OcHOBBI 3akanuBaHus. buoxumuueckue
acIIeKTHI paroHanbHOro nutanus.[IpaBmia 6e3onacHoro
MCIIOIb30BaHMs OBITOBBIX MPHOOPOB M TEXHUUECKHUX YCTPOIHCTB

IpakTHyeckune 3aHATHSA:

OmnpeneneHre CyTOYHOTO paloHa MUTaHUS

Co3nanne HHIMBHIYAILHOHN MAMATKH MO OPTaHU3aluH PalliOHATIBHON
(pu3MIECKOil aKTUBHOCTH

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COdEP:KaHHE
J1a0OpPaTOPHOIO 3aHATHS

JlabopaTopHas paboTa Ha BEIOOD:

1. Jla6oparopuas pa6oTa «YMCTBeHHAs

paboTOCIIOCOOHOCTE)»

OBrageHre METOIaMH OTIpe/ICTICHAS TIOKa3aTeNel YMCTBCHHOM
paboToCcTIoCOOHOCTH, OOBICHEHHE OTYICHHBIX PE3yIbTaTOB U
(hopMynrpoBaHUe BEIBOJOB(IIMCEMEHHO) € UCIIOIF30BaHIEM HaYYHBIX
MOHSITHHA, TEOPUI U 3aKOHOB

*B ToM umcie Ha BLIOOp 00pa3oBaTeIbHOM
OpraHu3alnum:

B xagecTBe TPUITCPOB CHUIKAOIIUX pa6OTOCHOCO6HOCTL
HCIO0JIB30BaTh YCJIOBUA OCYIICCTBIICHUA

po¢eCCHOHANBHON AeATEIbHOCTH, TAKUE KaK (PH3MIecKast
Harpy3ka B CIIOPTHUBHOM J€SITEIbHOCTH

OK 02
OK 04
OK 07

KonTpoabsHas padora

TeOpeTI/I‘IGCKI/Ie ACIICKTBI 3KOJIOTUH
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IIpodeccuoHalibLHO OpMEHTHPOBAHHOE COJleP:KaHMe (COodepKAHUE

NPHUKJIATHOT0 MOIYJIsS)

Pasnen 5. Buosorus B JKu3Hu 8
Tema 5.1. Copaep:xanue 4 OK 01
brorexnon Teopernueckoe obydenue: 2 OK 02
orHH B brortexHomorus Kak Hayka .0 5 OK 04
N yKa ¥ IIpon3BoAcTBO. OCHOBHBICHANIPABICHHUSI COBPEMEHHON 2
KaIKIOTO OnoTeEXHOJIOTNH. MeToapl OMoTeEXHOIOTHA. OOBEKTH OMOTEXHOIOTHH. DTHKA

OMOTEXHOJIOTUYECKUX U TeHETHYECKUX IKCIEPHMEHTOB.

[IpaBuia moncka u aHaTM3a OMOIKOIOTHIECKOH

nH(OpMaLUK U3 pa3NUIHBIX UCTOYHHUKOB (Hay4yHast Hy4eOHO-HayqHAas

JuTepatypa, CpeAcTBa MaccoBoi nHdopmanuy, cets IHTEpHET U Ipyrue)

ITpodeccuoHaTbHO OPHEHTHPOBAHHOE COAEP:KAHMENIPAKTHYECKOT0 3aHATHS 2

Keiicel Ha aHanMM3 MHGOPMAIMU O HAYYHBIX

JOCTUXKCHUMAX B O6J'IaCTI/I TEHCTHYCCKUX TeXHOHOFHﬁ,KHeTO‘IHOﬁ HWHXCHEPUH,

MUILEBLIX OMOTEXHOJIOTUHN.

3amuTa Keiica: npeJcTaBieHHe pe3yIbTaTOB PELICHHSIKEHCOB (BBICTYIUICHHE C

Tpe3eHTaruei)
Tema 5.2.1 Conepxanue 4 OK 01
Bbuorexunon OK 02
OIUHU B IIpakTHyeckune 3aHsATHA: 4 OK 04
xeﬂHHHHe PasButne 6noTEXHONMOTMI B 00/MACTH METUIMHBI M (hapMaluy W NPUMEHEHHE WX B XKU3HH 2 ﬁPHi’?
bapmarm YeJIOBeKa, MOUCK M aHANN3 MH(OPMALMK U3 PA3NUYHBIX HCTOYHUKOB (Hay4Has W yueOHO-HayyHas 7 )

JUTEPaTypa, CPeACTBA MAaCCOBOI MHpOpMaIMH, ceTh VIHTEepHET U Apyrue)

Keiicsl Ha aHamm3 uHGOPMAIMK O Pa3BHTHH OMOTEXHOJIOTHH B MEIMIMHE U (hapMaruu

(mo rpyrmam)

3amura keiica: [Ipeacrapnenue pe3ynbTaToB pelICHUS 2

KelCoB (BBICTYIUICHHE C MPe3eHTAINEH)

OcHoBHOe coep:kaHue
Pa3znen 6. Buoskosornyeckue ucciiea0BaHusI 16 OK 01
OK 02

Tema 6.1. OcHOBHOE cojiepKaHue 4 OK 04
Ocnosbre Teopernueckoe 00ydenne: 2 OK 07
METOLEL Hayunsrit MeToa. MeToibl 6M03KOJIOTMYECKUX UCCIIEAOBaHMUI: MOJIEBHIE, 2
Groaxonorn Ja00paTOpHBIE, SKCIIEPUMEHTANIbHBIE. MOHUTOPHHT OKpY KalOIIeHCpe IbI:
HeCKHX JIOKJIbHBIH, PErnOHANIBHBINA 1 TT100aTbHBIN
UCCIeI0BaH
it Mertoibl moHcKa, aHaIM3a U 00paboTKH MH(OPMALIMH OTIPOEKTE B PA3ITHMUHBIX

HUCTOYHHKAX

JlabopaTopHble 3aHATHSI:

ITocTanoBka eian, 3ajia4d, BEIIBHKCHUEC TUIIOTE3bI, IPOBCACHUE DOKCIICPUMEHTA I10

OTIpeNIeNIeHUIO ONTHMAIBHBIX YCIOBHUI I pocTa U PH3UOIOTHIECKOHAKTHUBHOCTH

JIPOXKKEBBIX KIIETOK. BBISBICHNE 3aKOHOMEPHOCTEH, (POPMYITHPOBAHUE BBEIBOJOB U

MPOTHO30B.

JlabopaTopHsie pabOTHI HA BEIOOP 1O MUHH TPYIIIaM:

1. BimsiHue Temmeparypsl Ha pocta u

(hU3HOJIOTHYECKYIO AKTHBHOCTD JIPOMCKEBBIX KIICTOK

2. BiusHue YIIeBO/I0B HA POCTa U (PM3HOJIOTHYECKYOAKTHBHOCTD JPOAIKEBBIX

KJIETOK

3. CoueraHHOE BIHMAHHIE TEMIIEPATYPhl H yIIEBOIOB HA

pocTa 1 pU3NOIOTNYECKYI0 aKTHBHOCTD JIPOXKIKEBBIXKIICTOK
Tema 6.2. OCHOBHOE CO/Iep/KAHAE 12
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buoskomorny
eCKUH
SKCIEPUMEHT

HpaKanecxoe 3aHATHE

12

O030p TeM yueOHO-HCCIIeI0BaTEILCKIX MTPOEKTOB. BbIOOp yueOHO-
HCCIIeIOBATENIBCKOTO MPOCKTa U3 MPEATIOKeHHBIX. DOpMUPOBaHHE KOMAH/IbI
MPOEKTa. ANITOPUTM BBITIOJTHEHHS TPOCKTA.
Kaxmas rpymnma BeIOHpaeT OAMH U3 BAPHAHTOB yUEOHO-UCCIICIOBATEIBCKHX
IPOCKTOB:

1. Ouenka kayecTBa aTMOC(EPHOTO BO3TyXa

2. OrenKa KauecTBa Mo4B METOOMPUTOTECTHPOBAHHS

3. OueHka KauecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB OOPTAHOIEITHYECKUM U
(DM3UKO-XMMHUYECKIM CBOHCTBAM

4. Bnusuue ITAB Ha poCT U pa3BUTHE CEMSIH BBICIIMXPACTEHHUIA

5. BiusHHe cONEBOro 3arpsA3HEHKs Ha POCT M PA3BUTHECEMSIH BBICIINX PACTEHUit
Ilepauiii 5man 6bInoIHEH U NPOEKMA:
O0o0cHOBaHME aKTyalbHOCTH BHIOPAHHOM TEMBI.
BeisiBienue npo0OiemMbl nccienoBanusi, popMyInpoBaHHETUIIOTE3bl. BriO0op MeTo10B
uccieioBanus. Beibop TouexoT6opa npob Ha TeppUTOpUM HcclieoBaHus. [locTaHoBKa
nesei u 3amad uccnenoBanus. OnpenenceHue GopMbl MPEICTABICHUS PE3yIbTaTOB
HCCIICIOBAHUSL.

Onpe):[eneHMe OTaIlOB M COCTABJICHUC IIJIAHAUCCJICTOBAHU A

Bmopoti sman svinoanenus npoexma. NOATOTOBKAa HEOOXOAUMOMN NOCY bl U
MaTtepHalia s SKCIIepUMEHTa, TPOBEACHUE IKCIIEPHUMEHTA, IEPHOITYeCKast
NPOBEpKa TCUCHHS SKCIIEPUMEHTa/ cOOp MaTepuaia B BRIOPaHHBIX

TOoUYKax oTbopa mpoo

Tpemuﬁ aman 6vlnojiHerus npoexkma. MoJy4CHUC NCPBUIHBIX OKCIICPUMCHTAJIbHBIX
JaHHBbIX, HpOBeﬂeHHeCTaTHCTHHCCKOﬁ o6pa60T1<14 TMOJYYCHHBIX JaHHBIX

Yemaepmoitl 5man GbINOIHEHUs. NPOeKMA.: BhISIBICHHE 3aKOHOMEPHOCTEH,
(hopmynrpoBaHue BEIBOJOB U

IMPOTHO30B, OIICHKA Ka4Y€CTBA UCCIICAYEMOTO 00BeKTa nopesyjbTaraM
OHO3KO0JIOTMYECKOTO aHAIN3a

3amuTa npoekra. [Ipencrasienne pe3ynbTaToB BHITOIHEHHUS Y4eOHO-
HCCIIEI0BATEIbCKUX ITPOCKTOB

(BBICTYIUICHHE C TIPE3CHTAINCH)

IIpomexyTounas arrecTauus (3K3aMeH)

Bcero:

156
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3.YCJOBUSI PEAJIM3AIIAU ITPOT' PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHHUIIJINHBI

3.1.JIuis1 peajM3anuy NPOrpamMMbl AUCHHMILUIMHBI 10JKHBI ObITH IPEAYyCMOTPEHbI CileyIolue
crenuaabHble MOMeleHus:

Kabuner «buonorun», ocHalieHHbI 000pyJoBaHHEeM: MeOelb, JOCKa, MeJ, HarJsHbIe
mocoOust (KOMIUIEKTBI Y4YEOHBIX TaONUIl, IJIAKATOB), TEXHUYECKHUMH CPEICTBAMU OOydYCHUS:
KOMITBIOTED C YCTPOWCTBAMHU BOCIPOM3BEACHMS 3BYKa, MPHUHTEP, MYJIbTUMEIHA-IIPOCKTOP C
HKPAHOM, yKa3Ka-TIPe3eHTEp ISl IPE3CHTALNI.

JlaGoparopus, ocHamleHHass 0O0OpYyJOBaHHMEM Ui MPOBEICHUS 3aHSATUI: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, TabopaTopHasi mocyaa (IpOOUPKH, MOACTABKY /ISl IPOOUPOK, IMHHIICTHI,
MECOK, CTYNKU C I[EeCTUKaMH, MpPEIMETHbIE M IOKPOBHBIE CTEKJIA, CTEKJISHHbIC IaJOYKH,
MpermapoBalibHbIe Wb, (uiIbTpoBaidbHas OyMmara (candeTKu), CTakaHbl) THIIEPTOHHYECKUHN
pacTtBop xyiopuna Hatpusi, 3%-HbIi pacTBOp MEPOKCHIAa BOJOPOJA, PACTBOP HOAa B HOAMCTOM
KaJIu¥, TIUIEPUH, KIIyOHU KapTOQels, JUCT 3JI0/Ieu KaHAJCKOH, TUIO PSOUHBI OOBIKHOBEHHOM
(psAOMHBI WK TOMATA), JIyK PeMyaThlid, pa3BEACHHBIE B BOJE IPOIKIKH).

3.2.AndopmannonHoe odecreyeHne peain3aluu MporpaMmmsbl

1. Ins peanuzanuu nporpamMmbl OMOIMOTEYHBIH (OHI 00pa3oBaTENBHON OpraHU3aINH
JIOJKEH MMETh IeYaTHbIe M/UIH 3JIEKTPOHHbIE 00pa3oBaTelbHble U HH(OPMALIMOHHbBIE PECYPCHI,
PEKOMEHIOBAaHHBIE I MCIOJIB30BaHUS B 00Pa30BaTEILHOM IIPOLIECCE, HE CTapile ISATH JIET C
MOMEHTA U3JIaHUsl.

OcHOBHbIE eYaTHbIE H3TAHUA

1. Buonorus: O6mas 6monorus.10-11 knaccer: yueonux/ A.A. Kamenckuii, E.A. KpukcyHos,

B.B. Ilaceunuk..- M.: JIpoda, 2014. — 368 c.

2. buonorus: yd4eOHUK U NPAaKTUKYM Ul CpeAHEro npodeccuoHanbHoOro oopasosanus / B.

H. dpemrun [m gp.]; nmon pemakmueidn B. H. Speirmna. — 2-¢ u3n. — Mocksa:

W3narensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U3IAHUS
1. O6yxoB, /JI. K. buomorus: KJI€TKH U TKaHU: Yy4eOHOE TMOCOOME ISl CPEIHEro

npodeccuonansHoro obpazosanus / JI. K. O6yxos, B. H. Kupunenkoa. — 3-e¢ usn.,
nepepadb. m jgon. — MockBa: WszmarensctBo HOpaiit, 2022. — 358 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anektpounsiii  //  OOpasoBarenpHas miargopma FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/494034

2. buomorus: y4eOHUK M PAaKTUKYM JUIS CpEAHEro MpodeccuoHanbHOTo oOpa3oBanus / B.
H. fdperun [u gp.]; mon pemakmueit B. H. Speiruna. — 2-e uzn. — Mocksa:
NznatenberBo HOpaiit, 2022. — 378 ¢. — (IIpodeccronanbaoe odpazoBanue). — ISBN
978-5-534-09603-3. — TexcT: snexTpoHHbI // OOpa3oBarenbHas 1iatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/489661

JlonoJIHuTeIbHbIE HCTOYHUKHU

1. Teitnop A. buonorus: 8 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. Crayt; nox pea.P. Conepa ;
nep. 3-1o aHriL. u3n. — 14-e uzn. —M. : Jlaboparopust 3Hanmii, 2022 — 454 c.

2. TlaBnoma, E. M. Dxonorus: yueOHUK M MPAKTUKYM U CPEAHEr0 MPo(ecCHOHAIBHOTO
obpasosanus / E. U. I1aBnosa, B. K. HoBukos. — Mocksa: M3natensctBo FOpaiit, 2022.
— 190 c.

3. Epemuenxo, O. 3. buonorusa: yuenue o Oumocdepe: ydeOHOE mocoOue sl CPEaHETO
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https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

npodeccuonansuoro oopazosanus / O. 3. Epemuenko. — 3-e usn., nepepad. u gomn. — MockBa:

4.

WznarensctBo IOpaiit, 2022. — 236 c.
brmunos, JI. H. Dxomorus: ydeOHOe mocoOWe Ui CpeaHero mpogecCHOHATBHOTO
obpasosanus / JI. H. biunos, B. B. ITonskoBa, A. B. Cemenua ; mox o6reii pegaxiueii]I.
H. bannoBa. — Mocksa: M3garensctBo FOpaiit, 2022. — 208 c.
bproxanp, ®. @. IIpombinuieHHas skojorus: yaeOHuk / O.D. bproxans, M.B. I'padkuna,
E.E. Cono6uskoBa. — Mocksa: POPYM: UHD®PA-M, 2022. — 208 c.
Hecmenosa, H. H. Dxkonorus demoBeka: y4YeOHMK | TPAKTUKYM JUIsI CPEIHETO
npodeccuonanbHoro oopasosanus / H. H. HecmenoBa. — Mocksa: M3narenscrso HOpaiir,
2022. — 157 c.
Buonoruss nnsa mpodeccuii M cnenuambHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAyYHOTO
npoduiieii: y4eOHHK I CTyA. yupexaeHuit cpex. mpod. obpasoBanust /| B. M.
Koncrantunos, A. I'. Pezanos, O. E. ®aneeBa; nox pea. B. M. Koncrantunora. — M. :
W3narensckuii ieHTp «Akagemus», 2016/ — 336 c.
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4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHHS 1M CHUILIUHbBI

KoHTpo.ib M oleHKa pacKpBIBAIOTCS Yepe3 YCBOEHHBIC 3HAHUS M NPUOOpETECHHBIE
CTYJICHTAaMH YyMEHUS, HalpaBJeHHbIE Ha (QOpPMHpPOBaHME OOHMIMX U TPO(EeCcCHOHATBHBIX

KOMH@TCHHHﬁ. KOMHeTeHHI/II/I JOJIZKHBI OBITH COOTHECEHBI C MNpEAMETHBIMU PE3YyJIbTaTaMU.

4.1.KoHTpoJIb U OIIEHKA JINYHOCTHBIX PE3YJIbTATOB

Komnerenuun

Paszgen/Tema

Tun oneHOYHBIXMePONPUATHI

Pasnea 1.KiieTka — CTpyKTypHO-
(yHKIMOHAILHAS eIMHULA }KHBOTO

Kontponsnas padora
«MoneKkynspHbII YPOBEHbOPTraHU3aLUU
KHBOTO»

OK 02

Tema 1.1.buosnorus kak Hayka

3anoiHeHne TadIUIbI C

OIIMCAHUEM METOOOB
MHUKPOCKOTIUPOBAHHUS C UX
JOCTOUMHCTBAMHU U

HEJOCTATKAMH.

3anonHeHHe TabnuIs! «Briag ydeHbsIxX
B pa3BHTHE OMOJIOTHI

OK 02

Tema 1.2.
OO61ast XxapaKTepUCTHKA )KU3HU

3anosHCHUE CPABHUTEIHHOMN TaOIUITBI
CXOJICTBA U Pa3IMUMAKUBOTO U HE
KUBOTO

OK 01
OK 02
OK 04

Tema 1.3.
Buoiornuecky BaKHple XUMUYECKHE
COeqUHEHUS

®poHTaneHbIl onpoc [loaroroska
YCTHBIX COOOIIEHHUIC Mpe3eHTaueH
Bemonnenue u 3ammra
nabopaTopHbBIX paboT:
«Ompenenenue BuramuHa C B
HNPOAYKTaxX IMUTaHM,
«I'uapodunbHO-THIPOPOOHBIE
CBOMCTBA JIMIINJIOBY

OK 01
OK 02
OK 04

Tema 1.4.
CrpykTypHO-(YHKIHMOHAbHASOPTaHU3AIIHS
KJIETOK

OueHnBaemast AUCKYCCHS 110
BOIIPOCAM JICKIINU

Pa3paboTka MeHTaIBHOH KapThI TIO
KJIacCU(PUKAIN KJICTOK M UX CTPOCHHUIO
Ha IIPO- ¥ 9YKapHOTHUYECKHX U T10
L[apCTBaMB MUHHM TPYyIIax
BeinosiHeHue u 3amura
nabopaTopHbBIX paboT:

«CtpoeHnue KIeTKH (pacTeHus,
JKHBOTHBIE, TPHOBI) U KJIIETOYHEIE
BKJTIOYEHHS (Kpaxmai, KapOTHHOU/IBI,
XJIOPOTIIIACTHI, XPOMOIIIIACTHI)»,
«IIpoHnIIaeMocTh MEMOPAHBI
(TmasmMonm3, JeTIa3MOIIH3)»

OK 01
OK 02

Tema 1.5.
CrpykTypHO-(pyHKIIMOHATEHBIS()AKTOPHI
HACJIEICTBEHHOCTH

DpoHTaNBHBIN OIIPOC

PazpaboTka rioccapus

Pemenue 3agau Ha onpeneneHue
TI0CJIEI0BATENILHOCTH HYKJICOTHJIOB

OK 01
OK 02

Tema 1.6.
IIpouecchl MATPUYHOTO CUHTE3A

DpOHTAJIBHBIN 0IIpOC

Tect «IIpoueccsl MaTpUUHOTO
CHHTE32»

Pemrenue 3anad Ha onpenencHue
MOCJIE0BATENBHOCTH AMHHOKHUCIIOT B
MoJekyie 6enkaPernenue 3anaq Ha
OIIPENENEHUETIOCIIEA0BATEILHOCTH
aMHHOKHCIIOT B MOJIEKYJIE OETIKaB cirydae
U3MEHEHUs

MOCIEe0BaTENIbHOCTU

nykineotunoB JHK

OK 02

Tema 1.7.

®ponranbsHeli onpoc Iloaroroska
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OK 04

Hexnerounsie popmbl JKU3HI

YCTHBIX COOOIIEHUI ¢ TTpe3eHTanen
(BUpyCHBIE 1 OaKTepHAIbHEIC
3abosneBanns. OOIMNe TPHUHIIATIBI
UCIIOJIb30BAHHUS JIEKAPCTBEHHBIX
BEILIECTB.

Oco0OeHHOCTH TPUMEHEHHUS
AHTHOHOTHKOB)

OK 02 Tema 1.8. DpoHTANIBHBIN 0NPOC
OOMeH BelecTB U NpeBpalleHIE 3arnoJHeHNe CPAaBHUTEIBHON TaOIHUILIBI
9HEPTUH B KJICTKE XapaKTEPUCTUK THIIOBOOMEHA BEIIECTB
OK 02 Tema 1.9. OO6cyxeHne o BOIPOCaMIICKIINU
OK 04 JK¥M3HEeHHBIH MK KIeTKH. MUTO3. Pa3paboTka neHTH BpeMeHH
Metlio3 JKU3HEHHOTO LIMKJIA
Paznen 2. Kontponbnas pabora
Ctpoenne u pyHKIMH OPraHU3Ma ”CtpoeHue u GyHKIHN
oprasusma’
OK 02 Tema 2.1. OrennBaemast TUcKyccust PaspaboTka
OK 04 CrpoeHue opranusma MEHTAaJbHOH KapThl TKaHEH, OpraHoB U
CHCTEM OpPTaHOB OPTaHU3MOB (pacTeHH,
JKHBOTHBIE, YETIOBEK) C KPAaTKOH
XapaKTEePUCTHKON UX QYHKITUI
IToaroroBka 1 MpeACTaBICHUE YCTHBIX
COOOIICHNH C MTpe3eHTAINCH
(MMMyHUTET, UH()EKIIMOHHBIC
3a00JIeBaHusl, SIIMICMHUH, BaKIIMHALIUS)
OK 02 Tema 2.2. ®DpOoHTANBHBIN OIIPOC
K 2.1 DopMbI pa3MHOKEHUS OPIaHU3MOB 3armonHeHHE TaOIHUIIBI C KPATKOM
K 2.2 XapaKTEePUCTHKOH U puMepaMupopm
K 2.3 pa3MHOXEHHS OPTaHH3MOB
OK 02 Tema 2.3. Pa3paboTka JeHTHI BpeMEHH ¢
OK 04 OHTOreHe3 )KUBOTHBIX U YeJIOBEKa XapaKTEePUCTUKON TAIlOB OHTOTEHE3a
OTJIENbHOM IPYIIOMKUBOTHBIX U
YeJIoBeKa M0 MUKPOTPYIIaM
Tect/ompoc
OK 02 Tema 2.4. CocraBliIeHHE )KU3HEHHBIX [IMKJIOB
OK 04 OHTOTeHe3 pacTeHui pacTeHuil 1o otaenam
(MOXOBH/IHBIE, XBOILIEBHHBIE,
NarnopOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 Tema 2.5. Paspabotka rmoccapusiTect
OCHOBHbIE MTOHSTHSI TeHETHUKH
OK 02 Tema 2.6. DpoHTAIBHBIN 0IPOC
OK 04 3aKOHOMEPHOCTH HACJIETOBAHUS TecT mo Bompocam Jekiuu Penenne
IIK 2.1 3aJ1a4 Ha OIPEIEIICHUEBEPOITHOCTH
TIK 2.2 BO3HHMKHOBEHHS HACJIEICTBEHHBIX
TIK 2.3 MIPU3HAKOB IIPU MOHO-, JIU-,
MOJUTHOPHUITHOM U aHAIN3UPYOIIEM
CKpEIINBaHNH,COCTABIICHUE
TeHOTHIIMYECKUX CXEM CKpPEIMBAHUS
OK 01 Tema 2.7. Tect
OK 02 BsaumMoneiicTBue reHoB Paspabotka rioccapus Pemenue 3anau
Ha OTIpe/IeTICHUEBEPOSTHOCTH
BO3HUKHOBEHHMS HACIIEJCTBEHHBIX
MPU3HAKOB MIPH PA3INIHBIX THIAX
B3aUMO/ICHICTBUSI TEHOB, COCTaBJICHHE
TEHOTHIINYECKUX CXEM CKPEIIMBAHUS
OK 01 Tema 2.8. Tect
OK 02 CrenyieHHOE HacIeJOBaHHE ITPU3HAKOB Pa3paboTka rmoccapus Pemenue 3amgaq
K 2.1 Ha OIIPECICHUEBEPOSTHOCTH
K 2.2 BO3HUKHOBEHHMS HACJIEACTBEHHBIX
K 2.3 NPU3HAKOB MPH CLEIUICHHOM

HacCJICAOBAaHWH, COCTABJICHUC
TFCHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

w




OK 01

Tema 2.9.

Tect

OK 02 I'enernxka mona Paspabotka rioccapus Pemenne 3anau
Ha OIIPEICTICHUEBEPOSTHOCTH
BO3HMKHOBEHHS HACJIEJCTBEHHBIX
MIPU3HAKOB, CLETJIEHHBIX C [0JI0M,
COCTaBJIEHHE T€HOTHITMYECKIX CXEM
CKpEIIMBaHUS
OK 01 Tema 2.10. Tecr
OK 02 I'enernka yenoseka Pa3paboTka rmoccapus Pemenue 3anaq
Ha OIIpe/IeTICHUEBEPOSTHOCTH
BO3HHKHOBEHHS HACJIEICTBCHHBIX
TIPU3HAKOB, HCTIOJIB3YsI METObI TCHETHKH
YEJI0BEKA, COCTABIICHHE TE€HOTHITNIECKIX
CXEM CKpPEIINBaHMSA
[MoxroToBka ycTHBIX COOOIIEHMIIC
Npe3eHTanuei o
HacJIeICTBEHHBIX 3a00JIEBaHUX
YeJI0BeKa
OK 01 Tema 2.11. Tect
OK 02 3aKOHOMEPHOCTH N3MEHUYNBOCTH Pemenne 3ana4 Ha onpeeIeHUETHIIA
OK 04 MYTall{¥ IIPpU TIepeade HacaeICTBEHHBIX
NPU3HAKOB, COCTAaBIICHUE
TCHOTUIIMYECKUX CXEM CKpPEIIMBAHUS
OK 01 Tema 2.12. Tect
OK 02 Cenexuus OpraHiu3MOB Pa3pabotka rioccapus Pemenue 3amau
Ha OIPEEICHNEBO3MOXKHOTO
BO3HUKHOBEHHS HACJIEACTBEHHBIX
NPU3HAKOB I10 CEJIEKINHU, COCTABIICHUE
TCHOTHITMYECKUX CXEM CKpPEIIMBAHUS
Paznen 3. Konrponbnas pabora
Teopust 3BosI0IUN “TeopeTuueckue acTieKThI BOJTIOIUN
JKU3HU Ha 3emuie”
OK 02 Tema 3.1. ®ponTaneHEIH onpoc Pa3paboTka
OK 04 HcTopust 3BOJIIOIIMOHHOTO YYEHHS JICHTHI BPEMEHHUPA3BUTHSA
SBOJIIOLIMOHHOTO yUCHUS
OK 02 Tema 3.2. ®OpOHTANBHBIN OIIPOC
Mukpo3Boronus Pa3paboTka rioccapusi TEpMUHOB
OK 02 Tema 3.3. OueHnBaemMas IMCKyCCHs
MakposBoJironus Pa3paboTka riaoccapusi TEPMHHOB
OK 02 Tema 3.4. ®ponTtansHeIi onpoc [loaroroska u
OK 04 Bo3HHKHOBEHUE U Pa3BUTHE KU3HH HA MPE/ICTABICHUEYCTHOT'O COOOIICHUS U
3emie JICHTHI BpEMEHH BO3HUKHOBEHHS U
Pa3BHUTHSI ’KUBOTHOTO M PACTHTEIHLHOTO
MHpa
OK 02 Tema 3.5. ®ponTaneHbIi onpoc Pa3paborka
OK 04 [Ipoucxoxaenue yenoBeka — JICHT BPEMEHH UMEHTAIBHBIX KapT Ha
AHTPOIIOI'EHE3 BEIOOP: “DBOITIOIUS COBPEMEHHOTO
yenoBeka”, “Bpems u mytu
paccerneHus 4enoBeKa Io IiaHere”,
“Bnunsiane reorpaduueckoit cpest
Ha Mopdooruio u HHU3NOIOTHIO
genoBeka”, “UenoBedeckne pacer’,
obcyxenne
Paznen 4. KounTtpoJabHas paéora
Jxou0rn «TeopeTH4ecKue aCHeKThI
" IKOJIOTHM»
OK 01 Tema 4.1. TecT 1o HKOJIOTHYECKHM
OK 07 Okonornyeckue GakTopsl U Cpebl (axTopam U cpelam >KU3HH
JKU3HU. OpPraHH3MOB
OK 01 Tema 4.2. CocraBieHne cXeM KpPYroBOpOTa
OK 02 Iomymsinus, cooOmecTBa, 3KOCHCTEMBI BEIIECTB,  MCHOJNB3YS ~ MaTepHalibl
OK 07 JIEKLIUHU




Pewenue npakTuko- OpUEHTUPOBAHHBIX
pacueTHBIX 3aJjaHUH 110 IEPEHOCY
BEIIECTBA MYHEPTHH B 3KOCHCTEMAX C
COCTaBIICHHUE TPOPHICSCKUX IeTei u
MUpaMUT OMOMAacChl U SHEPTHHI

OK 01 Tema 4.3. OrnennBaemast TUCKyccusect
OK 02 Brocdepa - rmobanpHAs SKOTOTHIECKAS Pemrenne npakTHKO- OPHEHTHPOBAHHBIX
OK 07 cucremMa pacUYeTHBIX 3a/1a4 Ha ONpeIciCHIe
TUTOIIAJMHACAKACHUHN JUTS CHHKEHHS
KOHLIEHTPALMH YTIICKHUCIIOrO ra3as
aTMoc(epe CBOEro pernoHa MpoKUBaHUsI
OK 01 Tema 4.4. Tect
OK 02 BrnusiHue aHTPOTIOTeHHBIX (PaKTOPOB Ha Pemenne npaktuko-
OK 04 ouoctepy OPHEHTHPOBAHHBIX pacYETHBIX3aJaHUH
OK 07 [0 COXPaHEHHUIO IPUPOIHBIX PECYPCOB
K21 CBOET0 PErroHa MPOXKUBAHUS
K 2.2
K 2.3
OK 02 Tema 4.5. OrneHnBaeMast TUCKYCCHUS
OK 04 BnusiHuEe conpanbHO-3KOIOTHIECKUX BeImoHe IS MPaKTHYECKUX
OK 07 (hakTOpOB Ha 3J0POBBE YEIOBEKA 3aaHMH:
K 2.1 «OmnpeneneHne CyTo9HOTO
[IK 2.2 pannoHa MUTaHUsD),
K 2.3 «Co3nanue HHIUBH Ty JTbHON
HaMsATKH [0 OpraHu3aluu
paunoHanbHOM (U3NUECKOi
AKTHBHOCTH
Brimonuenue nabopatopHoiupadboTs
Ha BBIOOD:
«YMCTBEHHas
PpaboTOCIOCOOHOCTDY,
«BnusiHue abnoTnyecknx (pakTopoB Ha
yeioBeKa (HU3KHE UBBICOKHE
TEMIIEPaTyphI)»
IMpodeccnonanbHO OPHEHTHPOBAHHOE 3amuTa Keiica: nmpeacTaBiIeHe
cojiepKaHue Ppe3yJIbTaToOB pelIeHHs KeHCoB
Pa3nen 5. buoJsiorus B sKu3HA (BBICTYIUICHHE C IPE3EHTALNEN)
OK 01 Tema 5.1 BrimonnHeHme kefica Ha aHaIH3
OK 02 BrotexHOIOTHY B )KU3HH KaXKAOTO nH(pOopManny 0 HAyIHBIX
OK 04 IOCTIDKEHUSX B 00JIACTA T€HETHYECKHAX
K 2.1 TEXHOJIOTHH, KJIETOUHON UHKEHEPHH,
K 2.2 MTUIIEBBIXONOTEXHOIOT U (T10 Irpyrnam),
K 2.3 TIPE/ICTaBIICHUE PE3YIIbTATOB PELICHHS
KelcoB
OK 01 Tema 5.2.3. buorexHosioruu Brimonnenue kefica Ha aHaM3
OK 02 W pacTeHUs HHPOPMALUHU O Pa3BUTHI
OK 04 OMOTEXHOJIOTHH C NCIOIb30BaHUEM
IIK 2.1 pacTenuii (orpymnmnam), mpecTaBJICHIe
TIK 2.2 PE3YJIBTATOB PEIICHUS KEMCOB
K 2.3
Pa3znen 6. IIpencraBnenue pe3yinbTaToB
Buoskonornyeckne ucciieioBaHUs BBINOJIHEHHS y4eOHO-
HCCIIeI0BATEIbCKUX POEKTOB
(BBICTYIUICHHE C MIPE3eHTaLeH
OK 01 Tema 6.1. Brinonnenue 1abopaTopHbIX
OK 02 OCHOBHBIE METO/IbI OMOIKOIOTHIECKUX pabort Ha BEIOOP B MUHHUTPYIIIIax:
8§ 8‘71 HCCIICI0BaHHIA 1. Bnusnue TeMnepaTyphl Ha pocTa 1

(1)1/13I/IOHOFI/I‘ICCK}’IO&KTI/IBHOCTI)
APOIKIKCBBIX KJIICTOK

2. BiusHEE YrIeBoIOB Ha pOCTau
(PU3NOTIOTHYECKYIO0 aKTUBHOCTh
JPOKKEBBIX KIETOK

CoueTaHHOE BIHMSIHAE TEMIIEPATyPHI U




YTJIEBOJOB Ha POCTa U
(PU3HOIOTMYECKYIO aKTHUBHOCTh
JPOXOKEBBIX KJIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
Bbuoskonornyeckuii 3KCIEPUMEHT

Brimonaenne yuebHo-

HCCIIEI0BATEIbCKOTO IPOEKTa HABBIOOD:

1. Ouenka xauectsa
aTMoc(hepHOro Bo3ayxa

2. OueHKa KauecTBa MOYB METOJI0M
¢$uTOTECTHPOBAHUA

3. Onenka KauecTBa BOJI
MIOBEPXHOCTHBIX BOZOEMOB II0
OPTaHOJICIITUYECKIM H
(U3MKO-XMMUYECKIM
CBOMCTBaM

4. Bnusxue
pasButue
pacTeHuii
Bnusiaue coneBoro
3arpsi3HEHUSIHA POCT U
pa3BUTHE CEMSH BBICIINX
pacTeHui

ITAB Ha poct
CeMSH  BBICIIHX

OK 01
OK 02
OK 04
OK 07

Brmonnenne 3K3aMeHaI_[I/IOHHLIX3aZ[aHPII>'I

OIEHKA OCBOEHMUSA OBYYAIOILIUMHUCS ITPOI'PAMMBI B YACTH
JOCTUKEHUSA IMYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX .
Meronbl U3MepeHUs IoKa3aTenen
pe3ynbTaToB Kpurepun JIP TIp
peanuzanuu
MpOrpaMMBl
JemoHcTpanus uaTepeca k Oyaymeit mpodeccun;
[MTonoxxutenbHast TMHAMHUKA B OpTaHU3aLIH
COOCTBEHHOH y4eOHOM! IeSATENBHOCTH MO pe3yIbTaTaM
CaMOOIICHKH, CaMOaHa/IN3a ¥ KOPPEKINH ee
Ppe3yibTarToB;
[IposiBnenne BbICOKONPO(ECCHOHAILHOM TPYI0BOM Onpoc
AKTUBHOCTH; AHKeTUpOBaHUs
Yyactue B UCCIeI0BaTEIHCKON M MTPOEKTHOH paboTe; Konkypcs! nmpodmactepcTa
TIP 4 YdacTue B KOHKypcax npodecCHOHaIbHOTO TBopdYeckue 3a1aHIS U aHATIN3 UX

MacTepcTBa, OJIMMIIHNAIaX M0 Mpodeccui, BAKTOPUHAX, B
MIPEIMETHBIX HEIeIIX;
KoHcTpykTHBHOE B3aUMOJIeHCTBIE B YICOHOM
KOJUIEKTHBE/OpHrae;

[posiBnenune KynbTyphl HOTpeOIeHNs HHPOpMannH,
YMEHHUH 1 HaBBIKOB I10JIb30BaHUS] KOMIIBIOTEPHOMI
TEXHHKOH, HABBIKOB 0TOOPa M KPUTUYECKOTO aHaJM3a
nH(opMaLuK, YMEHUS! OPUEHTHPOBATHCS B
nH(pOpPMaMOHHOM IIPOCTPAHCTBRE.

BBITTOJTHEHUS
TecTupoBaHUs Pa3TUIHOTO BUIA
WNHnuBuayanpHble Oecenl
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