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1. HACIHOPT IPUMEPHOM MIPOI'PAMMBI YYEBHOU JUCHHUITJINHBI
buonorus

1.1. MecTo AUCHUILINHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsl CIIO:

PabGouast mnporpamma y4yeOHOW JUCHUIUIMHBI SIBISETCS 0053aT€IbHON YacThIO
OCHOBHOHM TpodeccroHanbHOi 00pa3oBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC,
peanu3yrnMX MNOATOTOBKY CIELHATUCTOB CPEAHEro 3BeHa mo cnennanbHocTsM  CIIO:
49.02.01 «®usmyeckas KyJiabTypa.

1.2. lleau 1 niaHupyeMble pe3yJbTAaThl 0CBOCHUS] TUCUUILIUHBI:

1.2.1. Heau q1uCUnIMHbI

Hean: dbopmupoBanne y oO0ydalOMMXCS CUCTEMBI 3HAHUN O PA3IUYHBIX YPOBHSIX
KU3HU CO 3HAHHEM COBPEMEHHBIX TMPEICTABICHUH O >XMBOM NPUPOJE, HABBIKOB IIO
IOPOBEACHUIO OMOJOTMYECKHX HCCIEIOBAaHUM C COOJIIOJIEHUEM ATUUYECKUX HOPM,
apryMEHTHPOBAHHOM JIMYHOCTHOM MO3ULIMU MO OEpEeKHOMY OTHOILIEHHUIO K OKPY’Karolle
cpezne.

3anayu:

* moJsiyueHue (QyHAAMEHTAIbHBIX 3HAHMM O Ouonormyeckux cucremax (Kierka,
Opranmsm, Ilonynsaums, Bua, Oxocucrema); HUCTOPUM  Pa3BUTHS  COBPEMEHHBIX
MPEICTAaBICHUA O JKUBOW MPUPOJE, BBIIAIOIIMXCSA OTKPBITHIX B OMOJOTHYECKON HayKe;
posii  OMOJIOTUYECKOM HayKu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA; METOJaX HAYYHOTO MO3HAHMUS;

* OBJAJICHUE YMEHHUSMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTHYECKUX 3HAHWW B MPAKTUYECKOW JEATEIBHOCTH JIIOJIEH, Pa3sBUTHH COBPEMEHHBIX
TEXHOJIOTHIA; OMPEAENATh >KUBbIE OOBEKTHl B MPUPOJE; MPOBOIUTH HAONIONEHUS 3a
HKOCHCTEMAaMH C IEJNbI0 WX OMHCAHWUS M BBISBICHHS €CTECTBEHHBIX M aHTPOMOTEHHBIX
M3MEHEHUH; HaXOAUTh U aHATU3UPOBATH HHPOPMAIIHIO O KHUBBIX O0HEKTaX;

* pa3BUTHE IMO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYalIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM oOydJarommxcss B TPOIECCEe M3YYCHHUS OHOJOTHYECKUX  SBJICHUIA,
BBIIAIOIIMXCSI JJOCTHKEHUM OHOJIOTHMH, BOUIENUIMX B OOIIEUEIOBEUYECKYIO KYJIBTYpPY;
CJIOKHBIX M TPOTUBOPEUYMBBIX MYTEU Pa3BUTUS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, HJICH,
TEOpUH, KOHIEMIUH, TUTOTEe3 (O CYIHOCTA U MPOUCXOKICHUH KU3HU, YEJIOBEKA) B XOJE
paboThI ¢ pa3NIMIHBIMU UCTOYHUKAMHU HH(POPMAIIIH,

* BOCHHUTaHHE YOEXKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS >KUBOW TMPHUPOIHI,
HEOOXOUMOCTH PAIMOHAJIBHOTO TPHUPOIOIOIB30BAHUS, OEPEKHOTO OTHOIIECHUS K
MPUPOJIHBIM pecypcaM U OKpY’Karolled cpene, COOCTBEHHOMY 3J0POBbIO; YBaXEHHUS K
MHEHHUIO OIIMOHEHTA MPU 00CYKJIECHUU OMOJOTUYECKUX TTPOOIIEM;

* HCMOJb30BaHHE TMPUOOPETEHHBIX OHOJOTUYECKUX 3HAHUM M yMEHUHl B
MOBCETHEBHOM JKU3HU JJIsl OLIEHKHU TIOCIEACTBHIA CBOCH IEATENBHOCTH (M JEATEIBHOCTH
IpYTUX JIIOJIeH) MO OTHOLIEHUIO K OKPY’KaIoIIeW cpene, 3M0pOBbI0 APYrHX JOJEH U
COOCTBEHHOMY  3/IOpPOBbIO; OOOCHOBaHHWE U  COOJIOJICHHE Mep NPOPUIaAKTUKH
3a00JieBaHUH, OKa3aHUE MEPBOIl MOMOIIM IPU TpaBMax, COOIIOACHHE MTPABUII TOBEACHUS B

MIPUPOJIE.



1.2.2.

Iliianupyemblie

pe3yJabTaThl

OCBOCHUSI  001Ie00pa3oBaTeIbHOM

aucuIIMHGBI B co0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ko n Inanupyemblie pe3yJbTaThl 0CBOEHHS AUCIHUILIMHBI
HAMMeEHOBaHUe
¢opmupyempIx O6mue JMCcHUIIMHAPHbIE
KOMIIeTeHIUH
OK 01. B yacTu TpyA0BOr0 BOCIIMTAHMS: - chopMHpoBaTh 3HAHUS O MECT€ W PONH OWOJOTHH B
Bri6upats - TOTOBHOCTH K TpPYAy, OCO3HAHHE | CHCTEME €CTECTBEHHBIX HAyK, B  (OPMHUPOBAHHU
CIIOCOOBI [IEHHOCTH MaCTEePCTBa, TPYAOIIO0HE; COBPEMEHHON €CTECTBEHHOHAYYHOW KApTHUHBI MHpA, B

pereHus 3a1a4q
poheCcCHOHANBH
OH JIesITeIbHOCTH
MPUMEHHUTEIEHO
K pa3jinyHbIM
KOHTEKCTaM

- TOTOBHOCTD K aKTHBHOM
JIESATCIBHOCTA  TEXHOJIOTUYECKOM |
COIMAITLHOU HaITPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIAAPOBATB,
IJIAaHUPOBATh U CAMOCTOSITEIHHO

BBITIOJTHATH TAKYIO JEATEIILHOCTH;
- HHTEpeC K pa3Iu4HbiM cdepam
npodeccnoHaNbHOM AEATETBHOCTH,

OBnagenue YHHUBEPCATbHBIMH
y‘IC6HI)IMI/I ITO3HAaBaATCIIbHBIMU
JNEUCTBHUSMU:

a) 6a30Bble JIOTHYECKHUe AeliCTBUS:
- CaMoCTOSITEIbHO (HOPMYIHPOBATH U

aKTyaJIM3HPOBATh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBIMBaTh  CYIIECTBEHHBIH
NpU3HAK  WJIM  OCHOBAaHUS  JUIA
CpaBHEHHA, KiaccuuKamum u
0000111eHHS;

- OIpeacidATb UEJIM ACATCIbHOCTH,
3alaBaTb MapaMCTpbl U KPUTCPHUU HX

JIOCTYDKCHHS,
- BBIABIATH  3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PacCMATPUBAEMBIX
SIBJICHHSIX

- BHOCHUTh KOPPEKTUBBI B
JIeSITEIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB  IIEIISIM,
OIICHUBATh pHUCKH MOCJIEACTBUN
JIeSITENIbHOCTH;

- pa3BuUBaTb KpPCAaTHBHOC MBIIIJICHUEC
IIpyu pCIICHUHN KU3HCHHBIX npo6neM

0) ©0a3oBble HCCJIEN0BATEIbCKUE
AelCTBUSA:
- BJIaACTH HaBbIKaMH yqe6Ho-

HCCIEN0BATENbCKOM W IPOEKTHOU
JIeATENIBHOCTH, HaBBIKaMH pa3peIieHus
mpooIem;

- BBIBIATH IPUIMHHO-CIIEACTBEHHBIE
CBSI3M U AaKTyaJu3upoBaTh 3ajady,
BBIBUTATh TUIOTE3Y €€ peIIeHUs,
HaXOJIUTh apryMEHTHI IS

JIOKa3aTeIbCTBA CBOMX YTBEPXKIACHHUM,

IIO3HAHUHW 3aKOHOB IIPUPOJIBI
BaXXHBIX

U PpCIICHUN XHU3HCHHO
COIMAJIBHO-3THYCCKHX, O9KOHOMHYCCKHUX,
OKOJIOTUYCCKUX np06neM YCJIOBCYCCTBA, a TakKXC B

peLeHun BOIIPOCOB PaLMOHAIBHOTO
MPUPOAOTIONB30BaHNSA; B (OPMUPOBAHMU I[IEHHOCTHOTO
OTHOILIECHUS K NPUpPOAE, OOLIECTBY, YEJIOBEKY; O BKIAJe
POCCHICKUX M 3apyOeXHBIX YYEeHBIX - OHOJOroB B
pazBuTue Owoioruw; (YHKIMOHAIGHOW TPaMOTHOCTH
YeNoBeKa JJIs pelleHHs )KU3HEHHBIX Ipo0iieM,

- YMETh BIQJIETh CHUCTEMOH OHMOJIOTHYECKUX 3HaHW,
KOTOpasi BKJIIOYAET:

OCHOBOIIOJIararouimue OHOJIOTHYECKHUE TEPMUHLBI U IMOHATUA

(KM3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ,
MOTTYJISALINA, JKOCHCTEMA, OHOLIEHO3, ouocdepa;
MeTaboNM3M, TOMEOCTa3,  KICTOYHBIH  HMMMYHHTET,
OmocuHTe3  Oenmka, OHOMONWUMEPHI,  JHUCKPETHOCTD,
caMoperyJisus, CaMOBOCIPOU3BE/ICHHE,

HACJIEICTBEHHOCTh, M3MEHYHNBOCTh, 3HEPTr03aBHCHUMOCTH,
POCT U pa3BUTHE);

Ouonornueckue Teopuu: kierodyHas teopus T. IlIBanHa,
M Ilneiinena, P. BupxoBa; KIOHaNIbHO-CEIEKTUBHOIO
nmmyHuteTa I1. Opmux, N.J. MeunukoBa, XpoMOCOMHast
Teopust  HacnexncrseHHoctd . Moprana,  3akoH
3apojeimeBoro cxonactsa K. bapa, sBomronimoHHas Teopus
Y. JlapBHHA, CHHTETHYECKAas TEOPHUS SBOJIFOLUH, TEOpUS
anTpororere3a Y. JlapBuna; teopus Ouoreonenoza B.H.
o IlenTpax

MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTeHHUH,

CykauéBa;, yuenns H.M. BaswmioBa -
A.H. CeBeprioBa - 0 MyTsX U HAMpPaBICHUSX IBOJIOLIMH,
B.U. Bepuanackoro - o ouocdepe;

3aKOHBI (€AMHOOOpA3wsl TIOTOMKOB IIEPBOTO TTOKOJICHHS,
paclleIUICeHUs] TPU3HAKOB, HE3aBHUCUMOIO HACIEIOBaHUS
npusHakoB [. MeHpaens, CIEMIEHHOTO Hacaeq0BaHUs
MIPU3HAKOB U HapyLIeHUs CUeIuieHusl TeHoB T. Moprana;
TOMOJIOTHYECKHUX pAlIoB B HacJIeJICTBEHHOM
H.N.

paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoapIieBoro

N3MCHYUBOCTHU BaBI/IHOBa, TEHETUYECKOI'O
cxoncra K. bapa, Onorenernyeckoro 3akoHa 3. ['ekkerns,
@. Mromiepa);

MPUHIMITEL (AUCTOTHI TaMET, KOMIUIEMEHTapHOCTH);
mpaBwia (mMuHEMyMa FO. JImOwxa, 9SKOJIOTHYECKOMH
MUPAMUJIBI YHCET, OMOMACCHI U SHEPTHUH);

runore3sl (koamepBatHoii A.M. OnapwnHa, TEpBHYHOTO




3aaBaTh TMapaMeTpel W KPUTEPUHU
pelIeHus;

- AHAJIM3UPOBATH NOJYYCHHBIC B XO/C

PEUICHUA 3aJadyu PE3YIbTaThI,
KPHUTUYCCKU OLCHMBATH nux
JOCTOBEPHOCTD, IMPOrHo3upoOBaTh

WU3MEHEHHUE B HOBBIX YCIIOBHSIX;
- yMeThb TEPEHOCHTh 3HAHUA B
MO3HABATENFHYI0 W TPAKTHYECKYIO
00J1aCTH KU3HEAEATENBHOCTH;

- yMeTh HMHTETPHPOBATH 3HAHUSA U3
pa3HbIX IPEAMETHBIX 00J1acTeH;

- BBIIBUTATh HOBBIC WJICH, MMPEIIarath
OpPUTMHAJIbHBIC TIOAXOIbI U PELICHHS,

- CIIOCOOHOCTH HX HCIIOJIL30BAHUSA B
IMO03HABaTCIILHOM u COILTMAIIbHOM

MPaKTUKE

oymeona k. XomzaeitHa,
pubo3uma T. Yek);
- copMHpOBaTH YMEHHUS PaCKPHIBATh

mukpochep C. Dokca,

COAEpIKAHUE
OCHOBOIIOJIATalOMUX OMOJIOTHIECKUX TEOPHH M THIIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTalIOHHOM,
SBOJIIOIMOHHON, MPOUCXOXKJEHUS >KU3HU U YEJIOBEKa;
BIIaJICHHMEC CHCTEMOM 3HAHMK 00 OCHOBHBEIX MeETOAaX

HAay4YHOI'O0 IIO3HAHUA, HCIOJB3YEMbIX B OHOJIOTHYECKUX

WCCIIEIOBAHNAX  JKUBBIX OOBEKTOB M  IKOCHCTEM
(omucaHue, W3MEpeHUE, NPOBEACHUE HAOIIOACHUIN);
Croco0aMy  BBISIBJICHUS M OICHKH  aHTPOIIOTCHHBIX

HW3MEHEHUH B IIPUPO/IE;
- chopMHPOBATH
OCHOBOTIOJIAraIOIIHe

YMCHUA PaCKphLIBaTh

OMOJIOTHYECKHE 3aKOHBI u
H.N.

Basunosa, 3. I'ekkens, ®@. Miomnepa, K. bapa), rpanurisl

3akoHomepHoct (I Mennens, T. Moprana,
UX TIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

- YMETh BBIICNISATH CYIIECTBEHHbIC TIPH3HAKH:
CTPOCHHSI BHPYCOB, KJICTOK IPOKAPHOT M JYKapHOT;
OJTHOKJICTOYHBIX H MHOTOKJIETOYHBIX OPIaHU3MOB, BH/IOB,
OMOTeOLICHO30B, IKOCUCTEM H OHOC]EpHI;

CTPOCHHS OpPraHOB M CHCTEM OpraHOB pPacTEHHH,
JKUBOTHBIX, YEJIOBEKa; IMPOIECCOB >KU3HENESATEIHHOCTH,
NPOTEKAONINX B OpPraHM3Max PpAcTEHHH, >XHUBOTHBIX M
YeJIOBeKa;
OHMOJIOTMYECKUX MPOIIECCOB: oOMeHa BEIIICCTB
(Metabonu3Mm), MHPOpPMAIMA W TIPEBpAIICHUS SHEPTHH,
Opo’keHHs, aBTOTPOPHOTO U TeTepOTPOGHOrO THIIOB
nUTaHus, QOTOCHHTE3a U XEMOCHHTE3a, MHT03a, Meiio3a,
raMeToreHe3a, AMOpHOreHe3a, IMOCTIMOPHOHAIBHOTO
pa3BUTHS, Pa3MHOXKEHHS, HHIAMBUIYaJIbHOTO pPa3BUTHUS
oprann3Ma  (OHTOreHe3a), B3aWMOJCHCTBUS  T€HOB,
otbopa,
Ppa3phIBAOIIETO

AJUTIOIIaTPpUYCCKOI'O )51

reTepo3nca;  ACUCTBUH  HMCKYCCTBEHHOI'O
CTaOUITU3UPYIOIIETO,

otbopa;

JOBIDKYIIETO |
€CTECTBEHHOT O
CUMIATPUIECKOTO BUZ000pa30BaHUS; BITUSTHUS
JOBIDKYIIUX CHJI 3BOJIONMHM Ha TEHO(OHI NOIyJISINY;
NPUCIOCOOJIEHHOCTH OPraHu3MOB K cpelle OOuTaHus,
YepeZOBaHMsl HAIMPABICHUH OSBONIIONHK; KPYrOBOPOTa
BELIECTB U NIOTOKA 3HEPTUHU B 3KOCUCTEMAX;

- TpuoOpecTd OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO T[IO3HAHHUS, MCIOJIB3YEMBIX B  OHMOJIOTHH:
HaOJIONEHNsI U ONMHMCAHHUA XHUBBIX CHUCTEM, IPOLIECCOB H
SIBIIEHUI; OpPTaHU3aIlMil M TPOBEJCHHS OHOJIOTHYECKOTO
BBIIBIKEHUS BBISBIIATD

9KCIICPpUMCHTA, THUIIOTE3,

3aBHCHMOCTH MEXIy HCCIEAyeMBbIMH  BEITUYMHAMH,
OOBSICHATH TMONYYCHHBIE PE3yNabTaThl M (HOPMYIHPOBATH
BBIBOJIBI C UCIIOJIb30BaHUEM HAYYHBIX NOHATUH, TEOPUM U
3aKOHOB;

- cpopMHpOBaTb yMEHHs BBIICIATh CYNIECTBEHHBIC
MPU3HAKKA BHUPYCOB, KIETOK IPOKAPUOT W DJYKapHOT;
OHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,

6I/IOFCOL[€HO3OB H OKOCHUCTEM, OCOOCHHOCTH mpoueccon




oOMeHa BeIIeCTB W MpEBpallleHHs SHEPTUU B KIETKE,
¢doTocuHTE3a, IUIACTHYECKOTO W JHEPreTUYecKOro
oOMeHa, XeMOCHHTE3a, MUT03a, ME103a, OIII0JI0TBOPEHUS,
pasBUTHS W PA3MHOXKCHUS, WHIUBUIYATHHOTO PAa3BHUTHUS
opranm3ma (OHTOTEHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBCHHOTO otOopa, BHUI000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K cCpele OOWTaHus,
BIUSHYSI KOMIIOHCHTOB JKOCHCTEM, aHTPOIOTCHHBIX
W3MEHEHMHI B DKOCHCTEMaX CBOCH  MECTHOCTH,
KPyroBOpOTa BEIIECTB W MPEBPALICHUE JHEPTUU B
ouocdepe;

- chopMUpPOBATH YMEHUS IPUMEHSTH MTONYYCHHBIC 3HAHUS
JUTsE OOBSICHEHMSI OMOJIOTHYECKUX TMPOIECCOB U SIBIICHMIA,
JUISL TIPUHATHUSI IPAKTUYECKUX PEIeHUH B TOBCEIHEBHON
JKU3HU C IIeJIbI0  o0ecreueHusl Oe30MacHOCTH CBOETO
3IIOPOBBS U 3JI0POBbsI OKPYKAIOIIUX JIIOJCH, COOTIOICHYSI
30pOBOT0 00pa3a KHU3HU, HOPM IPaMOTHOTO TIOBE/ICHUS B
OKpYyXarolen MIPUPOTHOM cperne; MOHUMaHUE
HEOO0XOIUMOCTH UCTIOJIb30BAHUS JIOCTHOKEHUH
COBpEMEHHOW OHONOTMM ¥  OWOTEXHONOTHH IS
paIoHaIBHOTO MIPUPOJIOTIONB30BAHUS; yMEHHUE
WCTIOJIb30BaTh COOTBETCTBYIOIIUEC apryMEHTBI,
OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJHUKY IS
JIOKa3aTeNIbCTBA pozcTBa OpPraHu3MOB PpasHbIX
CUCTEMATHYECKUX TPYII;, B3aUMOCBSI3U OPraHU3MOB U
cpelbl  OOWTaHWsA; €IMHCTBA  4YEJIOBEUSCKUX  pac;
HEOOXOUMOCTH 3JI0POBOr0 00pa3a >KU3HH, COXPaHCHHUS
pa3HOOOpa3usi BHUJOB U 3KOCHUCTEM, KaK YCIIOBUS
COCYIIIECTBOBAHUS MPUPOJIBI M YSJIOBCUCCTRA;

- chopMupoOBaTh YMEHHUS pemaTh OUOJIOTHYECKUE 3a1a4H,
COCTaBJIATh T'C€HOTHINHWYCECKHUE CXCEMbl CKPCUIUMBAHUA MJIA
pasHBIX THIIOB HACJICOBAHUS MPU3HAKOB y OPTaHH3MOB,
COCTaBJISITh CXEMbI IIEPEHOCA BEIISCTB W DHEPrHMU B
OKOCHUCTEMAX (HeHI/I UTaHWuA, MUIICBLIC CCTI/I), BBIABJIATH
MPUYHHHO-CIIC/ICTBCHHBIC CBS3M MEXIY HCCICIYEMBIMU
OMOJIOrMYECKUMHU 00BEKTaMU, MPOIIECCAMH U SBJICHHUSIMM;
JIeaTh BBIBOJIBI U TIPOTHO3bI HA OCHOBAHUH IOJTyYESHHBIX
pe3yIbTaTOB;

- chopMHpOBaTH YMEHHUS KPUTHYSCKH OIICHUBATH
WH(POPMAITUIO OHMOJIOTHYECKOTO coJlepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHMS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpeacTBa MacCOBOW MH(OpPMAILIUU, HAYIHO-
MOTYJIIPHBIE MaTepHaibl); UHTEPIPETUPOBATh ITHUECKUE
ACIICKTbl COBPEMCHHBIX I/ICCHGIIOBaHI/Iﬁ B 6I/IOHOFI/II/I,
MEHIMHE, OMOTEXHOJIOTHH; pACCMAaTPUBATh TIT0OATbHBIE
9KOJIOTHYECKUE POOJIEMBI COBPEMEHHOCTH,
(GhopMUPOBaTL 10 OTHOIICHHWIO K HHUM COOCTBEHHYIO
MO3UIMI0, YMCHHE OIICHMBATh HTHUYCCKUE AaCIEKTHI
COBPEMEHHBIX HCCIICOBAaHUIA B 00JacTH OHOTEXHOJIOTHH
" TEHETHYECKUX TEXHOJIOTUI (kIoHUpOBaHUE,
UCKYCCTBEHHOE OILJIOZIOTBOPEHHUE, HaIpaBJICHHOE
W3MEHEHHE TeHoMa U CO3JaHHe  TPaHCTeHHBIX
OpraHu3MOB);




- chopMupoBaTh yMEHHs CO37aBaTh COOCTBEHHBIC
MUCBMEHHBIE M  YCTHBIE COOOINEHHS Ha  OCHOBE
OHMOJIOTHYECKOM uHpOpMAITHH u3 HECKOJIbKHX
WUCTOYHUKOB, TPaMOTHO HCIOJNB30BaTh IOHSITHHHBIN
arnmapar OHOJIOTHH;

- yMEThb BBIABUTATh THIIOTE3bl, TIPOBEPATH  UX

IKCTIEPUMEHTATBHBIME CpeACTBaMH, (GopMmymupys menb
WCCIICIOBAHNUS, aHATM3UPOBATh MOJyYCHHBIE PE3yJbTaThI
U JIeTIaTh BBIBOJIBL;

- INPUHUMATh y4YacTHE B Hay4HO-HCCIIEIOBATEIbCKON
pabore mo Owosoruwy,
MPOBOANMOI Ha 0a3ze MIKONBHBIX HAYYHBIX OOIIECTB H

3KOJIOTHH nu MCIUIIMHE,

MyOMMYHO TPENCTABIATh TOJYYCHHBIC pe3yJbTaThl Ha
YYIEHUYECKIX KOH(PEePEeHIUIX Pa3HOTO YPOBHS;

OK 02.
Hcnonp3oBaTth
COBpPEMEHHbBIE
cpencTsa
TIOWCKA, aHAITN3a
U
UHTEPIIpETaUH
nHpOpMAIUH U
UHQOPMAaIOHHBI
€ TeXHOJIOTHH
IUIS BBITTOJTHEHUS
3ama4
npodeccuoHanbH
Ol AEATEIILHOCTH

B of0macti TIEHHOCTH  HAy4HOTO
IMO3HAHUA:

- c(OpMUPOBAHHOCTH MUPOBO33PEHHS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BuTHA HaYKH u
00mIecTBeHHO MPAKTHKH,

OCHOBAaHHOTO Ha JHAJIOre KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOU H
YUTATENbCKON KyNbTYPhl KaK CPEJICTBA
B3aUMOJICUCTBUS MEXIY JIOAbBMU U
MO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTH HAy4YHOH
JIeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTh MPOCKTHYIO i
HCCIIEIOBATEIIBCKYIO JIEeATEIbHOCTD
WHIWBUIYaIBLHO U B TPYIINIE;
OBnagcHue YHUBEPCATBHBIMU
y4eOHBIMU [MO3HABATEIbHBIMHU
EUCTBUSAMU:

B) pabota ¢ HHpOPMAIUCH:

- BJAIETh HABBIKAMU IIOJYYCHHUS

I/IH(l)OpMaLU/II/I N3 HMCTOYHUKOB PA3HBIX
THIIOB, CaMOCTOATCIIBHO

OCYILECTBIIATD TIOUCK, aHau3,
CHUCTEMATU3aIMI0 M HWHTEPIPETALUIO
UHGOpPMAIMK  PA3JIMYHBIX BUIOB H
(hopM mpecTaBICHUS;
- CcO3/1aBaTh TEKCThl B Pa3UYHBIX

(bopMaTax C y‘leTOM HA3HAYCHUA
I/IH(bopMauI/H/I 8B (S (S:10)% ¢ ayIUuTOPHH,
popmy

MMpPpEACTABJICHUA U BU3yaJIU3alluU;

BBIOUpass  ONTUMAIBHYIO

- OLIEHHUBATH
JIETUTUMHOCTH

JOCTOBEPHOCTH,
uHpOpMaIMH,  ee
COOTBETCTBHE IPABOBBIM U MOPAIBHO-
TUYECKUM HOpMaM;

- HCIIOJIBb30BaTh cpeacTBa

- chopMHpPOBaTH YMEHHUS KPUTHYECKH

OMOJIOTUYECKOTO

OIICHUBATH
UHGPOPMAITUIO co/IepKaHus,
BKITIOUAIONIYIO TICEBIOHAYYHBIC 3HAHHS W3 PAa3THIHBIX
HMCTOYHUKOB (CpeacTBa MacCOBOW MH(OpMAaNUU, HAyYHO-
MOMYJISIPHBIC MaTEPHUasIbl); HHTEPIPETUPOBATh ITHUECKUE
aCmeKThl COBPEMEHHBIX WCCIIEIOBaHWN B OWoOIIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;

- WHTEpIIPETHPOBATh ITUYECKUE AaACMEKTHI COBPEMEHHBIX
HCCACAOBAHMI B OMOJIOTMM, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh IIOOAIbHBIE 3KOJOTHUECKUE MPOOJISMBI
COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHHIO K HHUM

CO6CTB€HHYIO MO3ULUI0, YMCHUE OLCHUBATHL I3TUYCCKUC

aCIEeKThl COBPEMEHHBIX HCCIEIOBaHMKA B  001acTH
OMOTEXHOJIOTUH u TeHETHYECKUX TEXHOJIOT U
(k1IOHUpOBaHUE, HCKYyCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HalpaBJICHHOE  W3MEHEHWe TeHOMa W CO3JaHHe
TpPaHCTEHHBIX OPTaHU3MOB);

- chopMupoBaTh yMEHHS CO34aBaTh COOCTBEHHBIE
NUCbMEHHBIE M  YCTHbIE COOOIIECHMS Ha OCHOBE
OHMOJIOTUYECKOM uHQOpMaIH u3 HECKOJIBKHIX
WUCTOYHUKOB, TPAaMOTHO HCIOJNb30BaTh IOHSATUIHBIA

arnmnapar OMOJIOTUU




UHGOPMAITHOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B

peuieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX n
OpraHM3aIlMOHHBIX 3a1a4y c
COOII0ICHNEM TpeOoBaHUit

9PrOHOMHUKH, TEXHUKH OE30MacHOCTH,
pecypcocoepexenus,
NPABOBBIX U 3THYCCKUX HOPM, HOPM
UH()OPMALIMOHHO 0€30MacCHOCTH;

TUT'MCHBI,

- BJIaJICTh HAaBBIKAMU PACIIO3HABAHU U

3aIIATHI nHOpMaITHH,

MHPOPMAITMOHHOH 0e3omacHOCTH

JTUYHOCTH
OK 04. | - TrOTOBHOCTH K CaMOpa3BHUTHIO, | - CHOPMHUPOBATH YMEHHUS CO37aBaTh COOCTBEHHBIC
OddexTurHO CaMOCTOSITETEHOCTH U | TUCBbMEHHBIE W  YCTHBIE COOOINECHUS HAa OCHOBE
B3aUMOJICHCTBOB | CaMOOTPEIEIICHHIO; OMOJIOTHYECKOM uHpOpMAIIH u3 HECKOJBKHUX
aTh U paboTaTh B | -OBNaJeHHE  HABBIKAMH  Y4eOHO- | ICTOYHUKOB, TPaMOTHO HCIOJNB30BaTh IOHSATHHHBIN
KOJUIGKTUBE W | UCCIIEAOBATEIbCKOM, TMPOEKTHOH | | ammapar OHOJOTHH;
KOMaH/Ie COIMANTLHOU JIeATETLHOCTH; - yMeTh BBIIBUTaTh THUMOTE3bl, MPOBEPATh  HUX

Osaagenue YHHBepPCAJIbHBIMH
KOMMYHUKATHBHBIMH JIEHCTBHSIMU:
0) coBMecTHasl IeSITEILHOCTD.

-  OHMMaTh W  HKCIOJIB30BATh
MPEUMYIIIECTBA KOMaH/IHOM u
WHIUBUIYyaTbHON paboThl;
COBMECTHOM

- MMPpUHUMATh e

JEATEIbHOCTH, OPraHU30BbIBATE WU
KOOPJIAMHHUPOBAaTh JEUCTBHUA 110 €€

JOCTHIKCHHUIO! COCTaBJIATH IJ1aH

JICUCTBUM, paclpelensiTb poiau ¢
Y4ETOM MHEHUH Y4aCTHUKOB
o0cyXJaTh pe3yJabTaThl COBMECTHOM
paboTsr;

- KOOpPAMHHMPOBaTbH U  BBINOJHSITh

paboTy B  YCIOBHSX  peajbHOrO,
BUPTYaJbHOTO W KOMOMHHPOBAHHOTO
B3aUMO/ICHCTRHUS,

- OCYIIECTBIISTh MTO3UTHUBHOE
CTpaTeruueckoe MOBEJICHNE B

pa3IMYHbIX CHUTyallUAX, IIPOABIIATH

TBOPYECTBO H BOOOpaKeHHE, OBITH
MHHULMATHBHBIM
Ogiagenue YHUBepCcAJTbHbIMH
peryIsTHBHBIMU J1eHCTBUSIMMU:

) NPpUHSATHE ceOsl M APYTHX JIO/Ieii:

- IpUHUMATb MOTHUBBI W ApPryMCHThI
Apyrux
PE3y/IbTAaTOB AEATEILHOCTY;

JOAE  mpu  aHanmu3e
- TIpU3HaBaTh CBOE MpaBO MU IPaBo
JPYTUX JIOJEH Ha OINOKH;

- pa3BUBAaTh CIIOCOOHOCTH IIOHMMATh

MUD C MMO3UIHHU APYTOro 4CJI0OBCKa

OKCTIEPUMEHTAIILHBIMA CPEJCTBAMH, (QOPMYITUPYS LEIb
UCCIIEZIOBAHNUS, aHAIN3UPOBATh IONYyYCHHBIE PE3yJIbTaThl
U JeJIaTh BBIBOJBI,

- IpPUHMMATh Yy4YacTHE B HAy4YHO-UCCIIENOBATEIbCKON
pabote
MPOBOJAMMOI Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB U

Mo OWHOJIOTMH, DSKOJOTMH M  MEIMIMHE,

NyOJIMYHO NPEACTABIATh IOJNyYeHHBIE pEe3yJIbTaThl Ha
YUEHHUYECKHX KOH(PEPEHIHAX Pa3HOI0 YPOBHS




OK 07. B o61acTH 3K0JI0rHYECKOr0 - BIAJCTh CHUCTEMOW 3HAaHWM 00 OCHOBHBIX METOJAX
CopeiicTBOBaThH BOCITUTAHMSA: HAYYHOTO TIO3HAHWS, HCIOJb3YyEeMBIX B OHOJOTHYECKUX
COXPaHEHUIO -c(hOPMHPOBAHHOCTh  DKOJIOTMUYECKOW | MCCIICIOBAHUAX  KHUBBIX  OOBEKTOB M 3KOCHUCTEM
OKpYy’Karotei KynbTypbl, = TIOHNMaHWE  BJIUSIHWUA | (ONHCAaHWE, W3MEpPEeHHe, IpOBeJAeHHe HaOI0IeHNN);
Cpensl, COIIMAIBHO-D)KOHOMHYECKHIX Croco0aMM  BBISIBJICHUS M OICHKHM  aHTPOIIOTCHHBIX
pecypcocOepeke | IpOLECCOB Ha COCTOSIHUE NMPUPOTHON | M3MEHEHHH B MPHUPO/IE;
HUIO, IPUMEHATh | U COIMAJBHOW CpEeAbl, OCO3HAaHWE | - YMETh BBISBIATH OTIWYHUTENbHBIE TNPU3HAKK JKHUBBIX
3HaHUs 00 JI00ATLHOTO XapakTepa | CHCTEM, B TOM 4YHUCJIC TPHUOOB, PACTCHHM, >KUBOTHBIX U
W3MEHEHUH! AKOJIOTUYECKHX TIPobIIeMm; YeoBeKa; MPUCIOCOOJICHHOCTh BUOB K Cpeie OOUTaHMUS,
KJIIMAaTa, - IUIAaHUPOBAaHHME W OCYIICCTBICHHE | Aa0MOTUYECKUX U OMOTHYECKUX KOMITOHEHTOB YKOCHCTEM,
TIPHUHITUTIBI JIEUCTBUIM B OKPYXKAIOIICH Cpele Ha | B3aUMOCBS3CH OpraHU3MOB B cooO1iecTBax,
OEPEKITUBOTO OCHOBE 3HAHHA LeJeld YCTOWYMBOIO | aHTPONOIEHHBIX HM3MEHEHUH B JKOCHUCTEMaxX CBOEH
MIPOU3BOJICTBA, Pa3BUTHS YEJIOBEUECTBA; MECTHOCTH;
a¢pdexrrBHO aKTUBHOE  HENpHUSATHE  JEWCTBUH, | -  yYMEThb  BBIIEISATH  CYIIECTBEHHBIE  NPU3HAKH
JIeCTBOBATH B MPUHOCSINUX ~ BpPEJ  OKPYXKAaIoUIeH | OMOJOTHYeCKUX MIPOLIECCOB: oOMeHa BEIIECTB
Ype3BbIYANHBIX cpene; (Metabonu3Mm), WHGOPMALMK W TPEBPALICHUS SHEPTUH,
CUTYaIUIX - yMEHHe MPOTHO3UPOBATH | OPOXKEHUS, aBTOTPOPHOTO U TETePOTPOPHOrO THUIIOB
HEOJIarONpPUSATHBIC 9KOJIOTUYECKHUE | MUTaHUs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Mei03a,
MOCIIEACTBUS MPEIIPUHAMAEMBIX | TAMETOTeHe3a, OMOpHOTeHe3a, MOCTIMOPHOHAIHHOTO
JIEHCTBHIA, IPEIOTBPAILATh HUX; pa3BUTHUS, PAa3MHOXKEHWSI, WHIWBUAYATBHOTO Ppa3BUTHUS
- pacmidpeHHe OIbITa ACSITEILHOCTH | OpraHu3Ma  (OHTOTCHE3a), B3aUMOJCHCTBUS  T'€HOB,
SKOJIOTMYECKON HANpPaBICHHOCTH; reTepo3uca;  JEUCTBUH  HMCKYCCTBEHHOTOo  OTOOpA,
- OBJIaJICHUC HaBBIKAMH Y4YeOHO- | CTAOMJIM3UPYIOIIETO, JBHXKYIIETO W  Pa3pbIBaIOLICTO
WCCIIEIOBATEIbCKONW, TPOEKTHOW ¥ | €CTeCTBEHHOTO otbopa; AIIOTIATPHYECKOTO u
COIMATILHON NEATETHHOCTH CUMIIATPUIECKOTO BHI000pa30BaHMS, BITUSTHUS
JBUXKYIIUX CHJI 3BOJIOIMH Ha TEHO(MOH] MOMYJISIINU;
MPHUCIIOCOOIEHHOCTH OPraHU3MOB K cpele oOuTaHus,
YepelOBaHUs HAIPaBJICHWA SBOJIONUH; KPYyroBOPOTa
BEII[ECTB U MTOTOKA SHEPTUU B YKOCUCTEMAX
IK...

Buapl gesiTeJIbHOCTH

IIpodeccnoHanbHBIe KOMIIETEHIUH, COOTBETCTBYIOILHE

BHUAaAM JE€ATCIBbHOCTH

CHOpTHBHOfI JACATCIIBHOCTHU

Opranuzanus u nposenenue | [IK  1.6. IlpoBoautes paGoTy 1O HpPeAOTBPALICHUIO
(U3KYIBTYPHO-COPTUBHOM pabOTHI MIPUMEHEHHUsI TOTIMHTA.

Meroaunueckoe obecrieyenue | [IK 2.3, Odopmnsiate pe3yiabTaThl METOAMYECKOW U
OpraHu3au Gbu3KyIBTYypHOU U | UCCIIEIOBATEeNbCKON JESTEIbHOCTH B BHUJAE BBICTYIUICHHIH,

JOKJIaa0B, OTYCTOB.

npenojaBaHue (U3MUECKON KYJIbTYpbI

I1K 3.3. OcymecTBiIsITh KOHTPOJIb, M aHAIM3UPOBATH MPOLIECC

¢buTHECTIpOrpaMMam, MO BUJIY CIOpTa C
HACEJICHUEM  pa3IMYHbIX BO3PAaCTHBIX

rpynn

M0 OCHOBHBIM 0O0IIE00pa30BaTeNbHBIM | U TEIarOTHYECKOW  JIEATENBHOCTH W 1O  MpeIMeTy
MporpaMmmam «Dusnyeckast KyJIbTypay.

Opranuzanus " nposenenue | [IK 4.3, OcymiecTBisiTh KOHTPOJIb 33 JIBUTaTEIbHOM
(U3KYIBTYPHOO3IOPOBUTEIBHBIX AKTUBHOCTBIO, (PU3UYECKUM COCTOSHHEM U BO3JICHCTBHUEM
3aHSATHH, 3aHATHI 10 | HATPY30K HAa 3aHAMAIOMIAXCS B MPOLECCE NPOBEICHUS

3aHATUH.




2. CTPYKTYPA U ITIPUMEPHOE COJIEP) KAHUE YUYEBHOMU JUCHHUITINHBI
buonorus

2.1. O0bem yueOHOM QTMCHMILIMHBI M BHABI Y4eOHOH padoThI

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 144
B T.4.

OcHoBHoOE cojiepKaHue 112
BT. 4.

TEOpETUIECKOe O0ydeHne 68
IPAKTUYECKHUE 3aHSITUS 32
1a00paTOpPHBIE 3aHATHS 12
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 24
NMPHUKJIAJTHOT0 MOYJIsSA)

TEeOpeTu4ecKoe o0ydyeHue 8
IIPAKTUYECKUE 3aHATUS 14
1a00paTOpHbIE 3aHATHUS 2
KonTpoabHbie padoThI 8

I[Ipome:xxyTounasi arrecTanus (3x3amMen)? -




2.2. TemaTH4ecKHii IJIaH U COAEPKAHNE TUCUMILINHBI

buonorus
HaumenoBanue pa3jeio Conep:xanue yueOHOro MatepuaJia (0CHOBHOE U NPodeccHoHATLHO-OPUEHTUPOBAHHOE), JIA00paATOPHbIE U O0bem | Dopmupyemble
U TeM NpaKTHYecKHe 3aHATHS, IPUKJIATHOH MOAY/Ib (IPH HAJTUYNH) YacoB | KOMIETeHIUHU
1 2 3 4
1 cemecTp (68 uacos)
Pazpen 1. Kilerka — CTpYKTYpPHO-(PYHKIMOHAJIbHAS €IMHHUIA 5KUBOI0 36
Tema 1.1. 1 OcHOBHOE cojiep:KaHue 2
buoJsorus kak Hayka Teoperuueckoe o0yuyeHnue: 2
Buonorus kak Hayka. CBsi3b OMOJIOrHHU C APYTUMH HayKaMu: OHOXUMUsL, Onodu3nka, OMOHNKA, FeHOTeorpadus U Jp.
Ponp 1 MecTo Ononornu B pOpMUPOBAHUH COBPEMEHHON HAYYHOUM KapTUHBI MUPA. 3HAYCHHE OMOIOTHYECKUX 3HAHUH. OK 02
Hcropust Ononoruu. 3Ha4eHNe UTOIOTUH ISl Pa3BUTHS OMOJIOTUH U TO3HAHMS TIPUPOBL. METOIBI IIUTOIOTHH:
MHUKPOCKOITHUS, XpoMaTorpadus, 37eKTpodope3, METO] MEUEHBIX aTOMOB, Au(depeHnatbHoe HeHTpu(yrupoBaHue,
KyJbTypa KIETOK
Tema 1.2. O6masn 2 OcHOBHOe coep:kaHue 2
XapaKkTepUCTHKA TeopeTnueckoe odyuenmue: 2
KH3HH PaznooOpasue Guocrcrem. Opranu3saius OMOJOTHIECKUX CHCTEM. Y POBHU OPraHU3alui OMOCUCTEM: MOJICKYJISIPHO-
I€HETUYECKHI, OPraHOUIHO-KJIETOYHbIH, OPraHU3MEHHbIH, TOMYJIAIMOHHO-BHI0BOM, SKOCHCTEMHBIH OK 02
(buoreonenoTrueckuit), Onochepusrii. Hayku, n3ydaromme Ononorndeckie 00beKTH Ha Pa3HBIX YPOBHSIX
opranuzanuy xu3Hu. O0mas XapakKTepUCTUKA KU3HH, CBOHCTBA )KHUBBIX cHCTEM. [Ipoliecchl, MpOUCXOAsIIIe B
omocucremax
Tema 1.3. 3 OcHoBHOE cofepkaHne 6
BuoJsiornyecku TeopeTndeckoe o0ydyeHue: 2
BAKHBIC XUMHUYECKH COCTaB KIeTKH. Heopranudeckue BelecTBa KISTKH, HX OHOJIOTHYECKAsT POJIb.
XUMHAYECKHE Oprannueckue BemecTBa kieTku. brnonornyeckue nmommmepsl. benku. Ctpykrypa u pyHKIIHN OEITKOBOH MOJEKYJIBI.
COCTHHEHUS DepMeHTHI, IPUHLUI UX ACHCTBHA. YTIIeBOIbl. bronornueckue GpyHKIMN yriaeBoJoB. OK 01
JIummaer. O6mwii ian crpoenust. ['uapodunbHO-rHIpodoOHBIe cBoicTBa. Kitaccudukanus mununo. buonornyeckne OK 02
¢ynkuun nunuaoB. AT®. Ctpoenue monekyibsl AT®. buonoruueckue pynkimn ATD OK 04
4 |IpakTHuecKme 3aHATHS: 2
Posnp OenkoB, yriaeBogoB U ’KUPOB B OpraHU3Me YenoBeKa. ButaMuHbI 1 OMOIOTMYECKH aKTUBHBIE 100aBKH, UX 2

3HA4YCHUC B )KMU3HU OpraHu3Ma 4CJIOBCKa. I'nmo- 1 aBUTaMHUHO3EI HX IIOCJICACTBHA. HpeJICTaBHeHI/Ie YCTHBIX COO6III€HI/II>1
C Hpe3eHTauHe171, IMOATOTOBJICHHBIX 10 NMEPEUYHIO HCTOYHUKOB, PEKOMCH/IOBAHHBIX IPEIOJaBaTCIEM




JlaGopaTopHble 3aHATHS:

JlaGopaTtopHas padota “Omnpenencarie BuramuHa C B IPOAYKTaX MATAHUST
[MoxroroBka BapuaHTOB ONbBITA, HAOIIOCHHUE 32 KAUSCTBCHHBIMY PEAKIUSIMH, 3aMI0JIHEHUE paboueii TaOauIlbl,
UHTEpIpeTaIus HabIr0aeMbIX SBICHUH, (OPMYJINPOBAHHE BHIBOJIOB

JlaGopaTtophas padota «I mapoduIbHO-THAPOPOOHEIC CBOWCTBA JTUITHIOB)
[MoxroroBka BapuaHTOB OTBITA, HAOIIOICHIE U3MECHEHUS PACTBOPUMOCTH JIUIUJIOB, 3aI0JTHEHNUE paboUeii TaOIuIbI,
UHTEpIpeTaIus HabIr0IaeMbIX SBICHUH, (OPMYJIMPOBAHHE BHIBOJIOB

Tema 1.4.
CTpyKTypHO-
pyHkunonanbHas
OpraHM3aIus KJIETOK

OcHoBHoOe coiep:kaHne

TeopeTndeckoe o0y4yeHue:

Knerounas reopus (T. [Isarn, M. lneitnen, P. Bupxos). OCHOBHBIE ITOJIOKEHHUS COBPEMEHHOH KJICTOYHOM TEOPHH.
Tunsl KJIETOK: dyKapuoTHUecKas U pokaproTHieckas. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT
(pacTuTenbHOM, )KUBOTHOM, rpuOHOIT). CTpOCHUE IPOKAPUOTHUECKON KIIeTKH. OCOOCHHOCTH CTPOCHHS
reTepoTpodHOt 1 aBTOTpO(HOI MpoKapruoTHIecKnX KieTok. CTpoeHne ria3MaTndeckoi Memopansl. TpaHcmopt
BEIICCTB Yepe3 IIa3MaTUYSCKYI0 MeMOpaHy: MaCCUBHBIA U aKTHUBHBIN. DHJIOIMTO3: ITMHOIUTO3, (haroIuTos.
Ox3onuTo3. O0omouka nin KietoyHas creHka. CTpykTypa v (ZyHKIIUH KIIETOYHOW CTEHKH PaCTeHUH, TPHOOB

Hurornazma. Lutozoms. LutockeneT. OqHoMeMOpaHHBIE OPTaHOUIBI KIETKH: SHI0MIazMaTinaeckas cetb (JI1C),
arnmapat [ 0JIbKH, JIN30COMBI, TIEPOKCUCOMBI, BAKYOJIM PACTUTEIBHBIX KJIeTOK. CTpoeHHE U (PYHKIIUU
0THOMEeMOpaHHBIX OPTaHOUIOB KiIeTku. Kierounsrii cok. Typrop.

HOHyaBTOHOMHBIe OpraHouabl KJICTKU: MUTOXOHAPHH, IIJIACTUABI: XJIOPOIIIACThI, XPOMOIIJIACThI, HeﬁKOHHaCTBI, ux
CTpoeHue U QYHKIHUH. SAepHbIi anmapar KIeTKH, CTpoeHre U (DyHKIINH.

HemeMOpaHHBIE OpraHOUIBI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIH eHTp. OpraHOUIbI IBHKCHHUS:
PECHUYKH U KTIyTHKH. CTpOeHHE U PYHKIIMH HEMEMOPaHHBIX OPraHOMJIOB KIIETKU

JlaGopaTopHble 3aHATHSA:

JlaGoparophast padora «CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) 1 KJIETOYHbIE BKIIOUEHUS (Kpaxmad,
KapOTHHOM/IBI, XJIOPOTIJIACTHI, XPOMOILIACTHI)»

[TprnoGpereHne onbiTa MPUMEHEHUS! TEXHUKA MUKPOCKOIIMPOBAHUS IIPY BBITIOJHEHUH J1a00paTOPHBIX padoT.
IloaroToBKa MUKPOIIpPENIapaToB, HAOIIOIEHNE C TOMOIIBIO MUKPOCKOTIA, BRISABIEHUE Pa3IHIUil MEXAY N3y4aeMbIMU
o0BeKTaMu, HHTEPIIpeTalns HaOII01aeMbIX SIBICHAN, (OPMYITHPOBAHHUE BBIBOIOB

Jlaboparophas padota «lIpoHuiaeMocTs MeMOpaHsbI (TJIA3MOJIH3, JETIA3MOIIN3 )

[IpuobpereHue omnbiTa MPUMEHEHNS TEXHUKA MUKPOCKOITUPOBAHHMSI ITPH BBINIOJHEHHUHN JTa00PaTOPHBIX PadoT.
[ToaroroBka MUKpOIIPENapaToB, HAOIIOIEHHE C TOMOIIBI MUKPOCKOIIA, BRISBJICHUE PA3IMUUi MEXK 1y H3y4aeMbIMU
o0BeKTaMu, HHTEPIIPETaIns HAOII01aeMbIX SIBICHUN, (JOPMYITHPOBAHHUE BEIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTYypHO-

OcHoBHOE CoA€CpKaHue

TereTI/l'leCKOQ oﬁyqe}me:

OK 01
OK 02




(pyHKIHOHATbHBIE
daxkTopbI
HACJIeACTBEHHOCTH

10

Crtpoenune XxpoMocoM. XpOMOCOMHBIH HaOOP KIIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaTlTOUTHBINA
u gurutonaHsi Habop. Hykiennoseie kucinotel. JIHK 1 PHK. Ctpoenne HykIemHOBBIX KUCIOT. HykiteoTHab!.
KommnemenTapHsle azotuctsie ocHoBanus. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas ciupans.
Mecronaxoxnenue u ononormueckre ¢pynknnn JHK. JTHK-3kcniepruza. Bunst PHK. @yakmmm PHK B kietke

IIpakTH4yeckue 3aHATHS:

Pemienue 3agau Ha OIIpeACJICHUC MTOCICA0BATCIIbHOCTU HYKIJIICOTUAOB

Tema 1.6.
IMpoueccnl
MAaTPUYHOI0 CMHTE3a

11

12

OcHoBHOe cojiep:KaHue

Teopernueckoe o0y4yenue:

Matpuunstii cuare3 JIHK — permukanus. [puanune! permukanun JJHK. Mexanusm perunkanuu JIHK. Penapanus
JHK (moperiexkaTtuBHas, MOCTpEIIeKaTHBHAS ). Peakimmn MaTpuaHOTO cHTEe3a. [IpHHITUI KOMIIEMEHTapHOCTH B
peakuusx MaTpuyHoro cunresa. JIHK u rensl. ['enetndeckuii kop, ero cBoiictsa. TpaHCKpUIIIUS — MATPUIHBII
cunte3 PHK. Tpancnsaius u e€ aransl. YcinoBus ouocuntesa 6enka. Ctpoenue T-PHK u kogupoBaHre aMUHOKHCIIOT.
Ponp pubocom B bnocunTe3e Oenka

l'[paRanecm/le 3aHATHUA:

Pemenue 3aga4 Ha ornpezeneHue MocaeJ0BaTelIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelika.
Pemrenue 3agau Ha onpeneneHue NOCIEA0BAaTEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe OelKa B Cllyyae W3MEHEHUS
nocieaoBaTeNbHOCTH Hykieotu10B JJHK

OK 01
OK 02

Tema 1.7.
HexkJerounsie
(¢popmbl KHU3HA

13

14

OcHOBHOe coep:kaHue

Teoperuyeckoe o0yyeHnue:

Bupychl — HekIieTouHbIe OPMBI KU3HH U 0OJTHUraTHEIC Tapa3uThl. CTpOeHUE MPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBupycoB, 6aktepuodaros. XKuznennsrit mukn JJHK-coxepkanx Bupycos, PHK-conepsxamux Bupycos,
Oaxreprnodaros. BUY, remarut uenoseka.

bakrepuun. O6mas xapakrepuctuka. [TonsTie mramm. Bupychl n 6akTepuu: cXoAcTBa U Pa3IuyIus

IIpakTu4yeckue 3aHATHS:

BupycHabie u 6akTepuanbHbie 3a0oneBanus. OOIIHe TPUHITUIIB UCTIOIH30BAHHS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH PUMEHEHUST aHTHOUOTHUKOB.

[IpencraBnenne yCTHBIX COOOIICHUH C MMPe3eHTANUEH, TOATOTOBICHHBIX 110 TIEPEYHIO NCTOYHUKOB,
PEKOMEH/IOBAaHHBIX MPEIOIaBaTeIeM

OK 02
OK 04

Tema 1.8.

OOMeH BelecTB U
npeBpanieHne
JHEPIruM B KJIETKe

15

16

OcHoBHOE CoAeprKaHue

TeopeTndeckoe o0ydyeHue:

o

AccUMWIALIYS ¥ TUCCUMUITAIUS — JIBE CTOPOHBI MeTa0omu3Ma. THIbl 00MEHa BEIIeCTB: aBTOTPOGHBIA U
reTepoTpodHbIi, ad3pOOHKI U aHAIPOOHBINH. DHEpreTUIeckoe odecreueHre KieTKU: npespaiieHue AT® B 0OMEHHBIX
nporeccax. DepMEeHTATUBHBIN XapakTep peakiui KJIETOYHOTO MEeTadoIr3Ma

IlepBuuHBINA CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. [Imactrueckuit oomen. @otocuHTe3. XeMOCHHTES.

OK 02




AHa’pOOHBIH SHEPreTHUSCKUH 00MeH. AHa3poOHbIe OpraHu3Mbl. bposkeHue, aBTOTPOMHBIN ¥ reTepOTPOGHBIN THII
MATaHUSA. AHAOPOOHBIC MUKPOOPTaHU3MBI KaK 00bEKTHl OMOTEXHOJIOTHH. DTaITbl SHEPTeTHIECKOT0 0OMEHA.
I'mukonus. buomornyeckoe OKKUCICHUE, WIK KICTOYHOE JIbIXaHUEC

Tema 1.9. 17 | OcHOBHOe comepKaHue 2
Ku3HeHHBIH HUKJ TeopeTuyeckoe o0yyeHue: 2
KJIeTkH. MuTo3. Krnerounslit nukd, ero nepuoisl ¥ peryisnus. [lepuoast naTepdassl nx ocodennocty. AnddepeHnuanus KIeTka 1 OK 02
Meiio3 apecT KJIeToYHoro nukia. Jlemenne kietku — MuTo3. CTaauu MATO3a U IPOUCXOIAIINE TIportecchl. KaproknHes OK 04
uMTOKMHE3. bronornyeckoe 3HaueHne Muto3a. Meios — peayKImonHoe aenenue kinetku. Ctaguu meioza. Meitos —
OCHOBA T0JI0BOTO pa3MHOKeHus. [loBeaeHne xpomocoM B Meitoze. Kpoccunrosep. buonorndeckuii cMpica Menosa.
OddekTrl Metio3a. Meiio3 B )KH3HEHHOM IUKJIC OPTaHU3MOB
18 | KonTpoannas padora 2
MonekyaspHbIil YpOBEHb OpraHU3aluy AKUBOTO
Paznen 2. Ctpoenne u GpyHKIMHA OPraHu3Ma 44
Tema 2.1. Conepxanue 6
Crpoenue IIpodeccnonabLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME TEOPETUYECKOr0 00yYeHus 4
OpraHmsma 12 OpnHOKIeTOYHBIE OpraHu3Msbl. KoloHNampHbIe OpraHn3Mbl. MHOTOKIIETOYHBIE OpraHU3MBbl. B3anMocCBA3b yacTel
MHOTOKJIETOUHOTr0 opranusma. @ynkuus. OpraHsl ¥ CHCTEMBI OPraHoB. AMMapaThkl OpraHoB. ['oMeocTas opranuszMa u
€ro NoJyIep)KaHre B TIPOIIecCe JKU3HEes TENFHOCTH. OK 02
20 | dyHKUMOHANBHAS CHCTEMa OpraHoB. TkaHu pacTeHuit. TKaHU KUBOTHBIX U YesioBeka. Opranbl pacteHuit. Oprassl u OK 04
CHCTEMBI OPTaHOB KUBOTHBIX M Y€JIOBEKa. 3HAUEHUE OIOPHI, ABIKEHUS, TUTAHU, TBIXaHHs, TPAHCIIOPTa BEIECTB, 4 K 3.3
BBIJIETICHYS], 3alIUTHl. 3HAUEHUE MPOSBIECHUS Pa3IpaXUMOCTH U PETYIISLUN IIK 2.3
*B TOoM 4uc/ie Ha BbIOOP 00pa3oBaTeJIbHON OPraHu3alum:
Jus mpodeccuii/cnenuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs «UeIoBeK» TeOpeTHIeCKUi MaTepuall TEMbI
“CTpoeHue oprann3Ma’” u3ydaercs yriryoJIeHHO Ha IpuMepe OpraHu3Ma uesioBeka. TKaHu, OpraHbl U CUCTEMBI
OpraHoOB PACTEHUH M )KMBOTHBIX PACCMaTPUBAIOTCS 0030PHO
OcHOBHOE coJep:KaHNe MPAKTHYECKOT0 3aHITHSI: 2
21
Teopus KIOHAJIBHO-CENEKTUBHOrO MMMyHuTeTa [1. Opiuxa, .M. Meunukosa. UHpekunonnsie 3a0oneBanus u 2
snuaeMusi. BaxkHeiimye snuaeMuy B MCTOpUM YesioBedecTBa. BakunHanus kak npoduiiakTika HH()EKINOHHBIX
3abonesanuii.[IpencraBieHne yCTHBIX COOOIICHUE ¢ IPE3EHTAIIUEH, TIOATOTOBICHHBIX 110 MEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAHHBIX MPEIO1aBaTEIEM
Tema 2.2. 22 | Conep:xanue 2
Dopmbl IIpodeccnonalbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME TEOPEeTUYECKOr0 00y4YeHus 2 OK 02
Pa3MHOKEeHUsA Dopmbl pa3sMHOXKEHH OpraHu3MoB. becrosnoe u mosaoBoe pa3MHOXKeHHEe. Buasl 6€cronoro pa3sMHOKEHHS: TPOCTOE 9 IIK 3.3
OpraHu3MoB JieNieHre HaJIBOe, TIOYKOBaHKE, Pa3MHOKEHUE CIIOPaMH, BET€TATHBHOE Pa3MHOKEHHE, (pparMeHTaIus, KIOHHPOBaHHE.




TTonoBoe pa3MHOXKEHUE.

*B ToM 4Hc/Ie Ha BBIOOP 00pa30BaTeIbHOI OpPraHU3aAlHM:

s npodeccuii/cnennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHS «UeI0BeK» TeOpeTHIeCKUi MaTeprall TEMbI
«PopMBI pa3MHOXKEHUS OPIraHU3MOB)» M3Yy4aeTcsl yriIyOJIeHHO Ha IPUMEpPE OpraHu3Ma uenoBeka. PasMHoxeHue
pacTeHHi U KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

Tema 2.3. 23 | OcHOBHOE colep:KaHue 4

Omnrorenes TeopeTuyeckoe o0yyeHue: 4

“KHBOTHBIX H ['ameTorenes y »xuBoTHBIX. CriepMaToresnes u oorene3. CTpoeHue Hoja0BbIX KIeTOK. OIIOA0TBOPEHUE U 2

JeJioBeKa SMOpHOHaBFHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuoreHes (Ha mpuMepe JaHueTHuka). Ctagun OK 02
sMOpHoreHes3a OK 04

24 | Pocrt 1 pa3BuTHe ®KHUBOTHBIX. [TocTamMOproHanbHbIi epro. [IpsMoe u Henpsimoe pa3Butre. Pa3BuTue ¢ 2

MeTaMOp(030M y OECIIO3BOHOUHBIX U TIO3BOHOYHBIX KHUBOTHBIX. CTaiK OCTIMOPHOHAEHOTO PAa3BUTHS Y
JKUBOTHBIX U 4yesioBeka. Ileproapl oHTOreHesa yenaoBeka. buonoruueckoe crapenue u cMepTh. I eponTonorus

Tema 2.4. Ourtorene3 | 25 | OcHOBHOe cojep:KaHue 2

pacreHui TeopeTnyeckoe o0ydyeHue: 2 OK 02
I'amerodut u cnopodut. PasmHOKEHNE U pa3BUTHE BOJOpOCcieil. PasMHOXKeHNE 1 pa3BUTHE CIIOPOBBIX PACTCHUN. OK 04
Pa3smHoOxeHHe 1 pa3BUTHE CeMEHHBIX pacTeHui. Poct. [lepuonsl oHTOreHe3a pacTeHui

Tema 2.5. OcHoBHble | 26 | OcHOBHOe coJep:KaHue 2

MOHATHUS reHeTHKHU TeopeTnyeckoe o0yyeHnmue: 2
I'eHeTrKa Kak HayKa O HaCJIEACTBEHHOCTH U U3MEHYNBOCTH OpraHn3MoB. OCHOBHbIE T€HETHUECKHE OHSITHS U OK 02
cumBoJibL. ['eH. 'eHoTun. @eHoTun. AJuieiabHbIE TeHbl. AJIbTepHATUBHBIE TPU3HAKH. JIOMUHAHTHBIN U PelleCCUBHBIN
npusHaku. ['omo3urora u rereposurora. Yucras nuaus. ['uOpuasl. OCHOBHBIE METO/IBI T€HETHKH:
THOPUAO0IIOTUIECKUH, TUTONIOTHYECKHE, MOJICKYIISIPHO-TEHETHYECKIE

Tema 2.6. OcHOBHOe coiep:kaHue 4

3aKkoHOMepHOCTH 27 | TeopeTHuyeckoe o0yueHue: 2

HacJ/1e10BaHus 3akoHOMepHOCTH 0Opa3oBaHus raMeT. 3akoHbl [. Menaens: MonornbpunHoe ckpemnBanue. [Ipasuio
JMIOMUHUPOBaHMS. 3aKOH € TMHOO00pa3Hsi IEPBOTO TTOKOJICHUS. 3aKOH pacIieIUIeHus Mpu3HaKkoB. [luronorndaeckue
OCHOBBI MOHOTHOPH/IHOTO CKpelIMBaHusl. [ noTe3a yiucToTh raMeT. AHaIM3upyomee ckpeusanue. Jurudpuanoe OK 02
CKpelMBaHre. 3aKOH He3aBUCUMOTO HaclIeIOBaHUS pU3HAKOB. [lomurnbpuaHoe Hacae10BaHUE U €r0 OK 04
3aKOHOMEPHOCTH IIK 3.3

28 | IpodeccHoHATLHO-0PHEHTHPOBAHHOE COMEP/KAHNE IIPAKTHYECKOT0 3aHATHSI: 2

Pemenne 3aaa4 Ha OIIPCACIICHUEC BEPOATHOCTU BOSHUKHOBCHHA HACIICACTBCHHBIX IPU3HAKOB IIPXU MOHO-, 11-,
HOJ'II/II‘I/I6pI/I)1HOM 1 aHAJIM3UPYIOUIEM CKPCHIMBAHUHN, COCTABJICHNUC TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

*B ToM 4ncJie Ha BLIOOP 00pa3oBaTebHONW OPraHU3aluM:




s npodeccuii/crieninanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM H3yueHHs «UeIoBeKk» HEOOX0AUM MOA00p MCHETUIECKHIX
3a/1a4 Ha OTpe/ieJIeHNEe BEPOATHOCTH HACIENCTBEHHBIX TPHU3HAKOB MPH MOHO-, TN-, TOJIMTHOPHTHOM U
aHAJTU3UPYIOIIEM CKPEIIMBAHUN Y YEJIOBEKa

Tema 2.7.
B3aumopeiicTeue
T¢HOB

29

30

OcHoBHOe cojiep:KaHue

Teopernueckoe o0y4yenue:

['enoTun kak uenocTHas cucremMa. MHOKECTBEHHOE IeCTBUE TeHOB. 1neiioTponua. MHOKECTBEHHBIN aJlIeIn3M.
Bzaumoneiicteue annenbHbix reHoB. KonoMuHupoBanue. BzauMoielicTBue HeauleIbHBIX TEHOB.
Kommnementapaocts. Onuctas. [lonumepus

IpodeccnonaIbHO-OPUEHTHPOBAHHOE COlEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemienne 3aaa4 Ha OIIPCACIICHUC BEPOATHOCTH BOSHUKHOBCHHS HACIICACTBCHHBIX IIPU3HAKOB IIPH Pa3JIMYHBIX TUIIaX
B3EWIMOZICI71CTBPI$[ T'CHOB, COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM CKPCHIMBAaHUA

*B ToM 4YmHciIe Ha BLIOOP 00pa3oBaTe/IbHOI OpraHu3aluu:

* [l mpodeccHil/crieluabHOCTE! CBA3aHHBIX C 00BEKTOM H3y4eHus “‘UenmoBek” HeoOX0anM MOI00p TeHETHYECKUX
3a7a4 Ha OIIp€ACIICHUC BEPOATHOCTU BO3HUKHOBCHHA HACIICACTBCHHBIX IPU3HAKOB ITPU PA3JIMYHBIX THUIIaX
B3aMMO/ICUCTBUSA F€HOB Y Y€JIOBEKA

OK 01
OK 02
K 2.3

Tema 2.8.
CuemnieHHoe
HacJlel0BaHHe
NMPU3HAKOB

31

32

OcHOBHOe coep:kaHue

TeopeaneCRoe oﬁyqelme:

3axonsbl T. Moprana. CuerieHHOe HaclleI0BaHUE T€HOB, HapyLLIECHUE CLEIUIEHHUsI. XpOMOCOMHAs TEOpUs
HacJIeICTBEHHOCTH. [ 'eHeTnyeckoe KapTUpoBaHUE XPOMOCOM. VI cIonb30BaHne KPOCCHHIOBEPA IJIs1 COCTABIICHUS
TeHETUYECKHX KapT XPOMOCOM

IMpodeccnonabLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHITHSI:

Pemienne 3aa4 Ha OIPCACIICHUC BEPOSATHOCTU BO3SHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU CLCIIJICHHOM
HacJICJ0BaHWU, COCTABJICHUC TCHOTHIINYCCKNUX CXEM CKPCUIUBAHUA

*B ToM 4YHcJIe Ha BLIOOP 00pa3oBaTe/IbHOI OpraHu3aluu:

I[J'ISI HpO(l)eCCHfI/CHeHHaHLHOCTeﬁ, CBSI3aHHBIX C 00BEKTOM HU3YyUCHUA «YemoBek» HGO6XO,Z[I/IM HOZ[60p TCHCTHYCCKHX
3a7a4 Ha OIIPEACIICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPHU3HAKOB ITPU CLCIUVICHHOM HACJICJOBaHUU Y
YCIIOBCKa

OK 01
OK 02
IIK 2.3

Tema 2.9. I'eHeTHKa
moJia

33

34

OcHoBHOe cofepkaHne

TCOPCTI/I'ICCKOQ oﬁylle}me:

XPpOMOCOMHBII MEXaHN3M OTPEAETICHHS 1M0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMEI. | OMOramMeTHEI 1
reTeporaMeTHbIH noil. ['eHeTnueckas CTpykTypa MoJIoBeIX XpoMocoM. HacnenoBanne npu3HaKkoB, CHETUIEHHBIX C
IOJIOM

IIpakTH4eckue 3aHATHA:

Pemienne 3aa4 Ha OIPCACIICHUC BEPOSATHOCTU BO3SHUKHOBCHUS HACJICACTBCHHBIX IPU3HAKOB, CLHCIUVICHHBIX C ITOJIOM,

OK 01
OK 02




COCTAaBJICHUC 'CHOTHUIIMYCCKUX CXEM CKPCUIMBAHUA

2 cemecmp
Tema 2.10. I'eneTuxa OcHOBHOe cojiep:kaHue 4
Yyesi0BeKa TeopeTndeckoe o0y4yeHue: 2
Kapuotumn uenoBexa. MeToap! N3ydeHNs TEHETHKH YEI0BEKA: Te€HEATOTHIeCKil, OIM3HEIOBBIN, IIUTOT€HETHYECKUH,
OMOXMMHYECKHH, TOMYIALUOHHO-cTaTHCTHUecKuil. HacnencTBennsie 3a0oneBanus yenoBeka. ['eHHbIe 1
XPOMOCOMHBIC 0OJIC3HM YelioBeKa. boJie3Hr ¢ HACIeICTBEHHON TIPEIPacoioKeHHOCTHI0. 3HAUCHNE MEIUITHTHCKOMH OK 01
TE€HETUKH B MPEAOTBPAICHUH U JICYCHHH TCHETHICCKUX 3a00JIeBaHIH YeTOBEKa OK 02
IpakTHYeCKHe 3aHATHS: 2
Pemenue 3agau Ha onpeeneHUe BEPOSITHOCTH BO3ZHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB, UCTIONbB3YSI METOIbI 2
TeHETHKH YeJIOBEKa, COCTABICHUE FeHOTUITMUECKUX CXeM cKpeuuBanus. [Ipencrasnenue ycTHeIX cooOLIeHuil ¢
MIpe3eHTalrel 0 HacaeACTBEHHBIX 3a00IeBaHUAX YeIoBeKa
Tema 2.11. OcHoBHoOE cojiep:KaHne 4
3aKkoHOMepHOCTH Teoperndeckoe o0ydyeHue: 2
U3MEHYNBOCTH B3anmopeiicTBue reHOTHIIA U CpeAbl ITpH GOpMHUPOBaHUH (eHOTHIA. MI3MEHUYNBOCTh MPH3HAKOB. KauecTBeHHbIE 1
KOJINYECTBEHHBIC IPU3HAKHU. BUbI N3MEHUYNBOCTH: HACJICACTBEHHASI M HEHACTICICTBEHHAS.
3aKOH rOMOJIOTHYECKUX PAJOB B HacieAcTBeHHOM usmeHnunBocty (H.W. BaBuios).
MoaudukannoHHas, Wik GEeHOTUITMYECKAs U3MEHYMBOCTh. POJIb cpe/ibl B MOTMGUKAITMOHHON n3MeHurnBocTH. HopMa OK 01
peakuuu npu3Haka. BapuanroHHBIN ps ¥ BapuallMOHHAS KpUBasi. XapaKkTepUCTHKA MOAU(DHUKAITMOHHON OK 02
M3MeHYnBOCTH. HacnencTBeHHast, MK T€HOTHIINYECKas H3MEHYHBOCTh. KOMOMHATHBHASI H3MEHUHBOCTD. OK 04
MyTranuoHHas U3MEHYMBOCTb. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [ [pnirHbBl BOSHHKHOBEHUS
MyTalui
IIpakTHyeckue 3aHATHA: 2
Pemienue 3anay Ha onpeneneHne THIIA MyTaLUH [IPY Iiepeiade HacaeICTBEHHBIX IPU3HAKOB, COCTaBIICHHE
TEeHOTHUITMYECKUX CXEM CKPELIMBAHUS
Tema 2.12. OcHOBHOe coiep:kaHue
Cenexnust TeopeTudeckoe o0ydyeHue:
OpraHusMosB Cenexius Kak Hayka. MeTobI CeNneKIMOHHOM paboThl. ['eTepo3uc u ero mpuanHbl. VICKycCTBEHHBIH 0TOOD: OK 01
MacCOBBIH 1 MHIMBUAYaJIbHBIA. JTansl KoMOMHannoHHOU cenekuuu. Copt, mopoja, TaMM OK 02
ANTOPUTMBI pellieHre 3a/1a4 Ha OTIpeIeIeHHe BO3MOKHOTO BOZHUKHOBEHHSI HACIIEICTBEHHBIX MTPU3HAKOB 110
CEJIEKIINH, COCTaBIEHNE TEHOTUITNYECKUX CXEM CKPELIUBaHMS
KonTtpoasnas padora CrpoeHne U QyHKINN OpraHu3Ma 2
Paznen 3. Teopusi 3BoTIONUM 16
Tema 3.1. UcTopust ‘ OcHoBHOeE cofepkaHne 2 OK 02




IBOJIIOIIMOHHOTO
yueHus

Teopernueckoe ooyueHue:

IlepBrbie 3BOINIIOIIMOHHBIE KOHIIENIUU. [ pagyanuctuyeckas 3BontonnonHas konuenuus JK.b. Jlamapka. JIBuwxkyiiue
cuitel sBorOIMU. Kpeannonusm u tpancopmusm. Cucremaruka K. Jlunnes u e€ 3Hauenue ans GopMupoBaHus HAeH
sBosronuu. [IpeanocsuiKy BOSHUKHOBEHUS AapBUHM3MA. DBOMIOLUS BUJOB B pupoie. bopeba 3a cymecTBoBaHue.
EcrtectBennslii otO0p. JuBepreHuus npu3HakoB U BuaooOpa3oBaHue. OCHOBHBIEC TIOJI0KEHUSI CHHTETUUECKON TEOpUH
spomtonuu (CTD). Ponb 3BomonnonHol Teopun B GOPMUPOBAHNH HAYYHOM KapTUHBI MUPa

OK 04

Tema 3.2.
Muxkpo3BoJonus

OcHoBHOe co/iep:KaHue

TeopeTndeckoe o0yyeHue:

Mukpo3BOTIONHA U MaKpPOIBOJIOLUS KaK ATAIbI 3BOMIOLMOHHOIO Ipoliecca. I 'eHeThuecKne OCHOBBI 3BOIIOLUH.
MyTanuy 1 KOMOMHAIKMU KaK 3JI€MEHTAPHbIN 9BOJIIOIMOHHBIA MaTepuai. [lomynsanus Kak 3J1eMeHTapHas eIMHULA
3BOJIIONMY. JIBKyIIHe CHibl ((PaKTOPhI) BONIOIMH. MyTallHOHHBIN TPOIIECC U KOMOWHATHBHASI H3MEHUUBOCTb.
Murpanus. W3onsmus nomyisinyii: reorpagudeckas (MpocTpaHCTBeHHAs), OMoIornieckas (pernpoayKTHBHAS).
EctectBeHHBIi 0TOOp — HampaBiIstomHid (hakTop IBOIFOINH. bopr0a 3a cyliecTBoBaHHE KaK MEXaHU3M ICHCTBUS
€CTEeCTBEHHOT0 0TOOpa B MOMyJsinusaX. Bun u ero kputepun (nmpusHaku). BunoobpasoBanue Kak pe3yabTar
MHKPO3BOJIIOLIUT

OK 02

Tema 3.3.
Maxkpo3BoJronus

OcHOBHOe coep:kaHue

TeopeaneCRoe oﬁyqelme:

Makpossomonus. @opMbl 1 OCHOBHBIE HanpaBieHust MakpodBomrorwn (A.H. Cesepuos). [yt goctmkenuns
Ouostornveckoro nporpecca: apomopdos, nauoananTanys, oomas AereHepanys. MeTo sl U3y4eHus
MaKpO3BOTIONMHU. 3aK0OH 3apobliieBoro cxoctsa (3akoH K. bapa). buorenernyeckuii 3axon (3. 'exkens, ©.
Miomnnep). OOuiue 3aKOHOMEPHOCTH (TIPaBHIIa) 3BOJIIOLIUH

OK 02

Tema 3.4.
Bo3HukHOBeHNE U
pa3BUTHE KU3HA HA
3emue

10

11

OcHoBHOE CoAepKaHue

TeopeaneCKoe oﬁyqe}me:

I

I'MnoTe3sl U TEOPUK BO3HUKHOBEHUS JKU3HU Ha 3eMIIe: KpeallMOHU3M, CAMONPOU3BOJILHOE (CIIOHTAHHOE)
3apoXKJICHHE, CTAIIHOHAPHOE COCTOSIHUE, MaHCIIepMusl, Onomo33. Hauano opranndeckoii sponronuu. [losienenne
MIEPBBIX KJIETOK. DBOJIFOIMSI MeTa00IM3Ma. DBOIOIMS MEPBBIX KIIETOK. [IpokaproThl U 3ykapuoThl. [IpoucxoxkaeHue
MHOTOKJICTOYHBIX OPraHu3MOB. BOBHHKHOBEHHE OCHOBHBIX I[APCTB 3YKAPHOT.

OCHOBHBIE YEPThI BOJIIOIMN PACTUTEILHOTO MUPa. OCHOBHBIEC YEPThI SBOJIIOIINHU JKUBOTHOI'O MHUpa

IIpakTH4eckne 3aHATHA:

HpeZ[CTaBJ'IeHI/IC YCTHOT'O COO6I].[CHI/I$[ 1 JICHTBI BpEMCHU 10 OCHOBHBIM 3TallaM BO3BHUKHOBCHUSA U PA3BUTUSA
JKUBOTHOI'O Y paCTUTCJIIBHOIO MHpa, MMOATOTOBJICHHBIX 10 IMEPEUYHIO HCTOYHUKOB, PEKOMCH/IOBAHHBIX
npernogaBarejiicMm

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue

12

OcHoBHOe cofepkaHne

TeopeaneCKoe oﬁy‘le}me:

OK 02
OK 04




Ye€JI0BCKaA —
AHTPOMOrcHe3

13

AHTpomonorust — Hayka o denoBeke. CucreMarndeckoe MoJoKeHune demoBeka. CXOICTBO YeNoBeKa C JKHBOTHBIMH.
OTnnuns yenoBeka oT KUBOTHBIX. [IpsAMOX0xIeHre 1 KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKoB. Pa3BuTHE TOIOBHOTO
MO3ra U BTOPOU CUTHAIBHOM cucTeMbl. COOTHOIICHHE OMOJIOTMYECKUX U COIUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
OCHOBHEBIE CTaINH aHTPOTIOTeHe3a. JpuonnuTekn — MpeaKkn 9YeTI0BeKa U 9eII0BeK00Opa3HbIX 00e3bsH. [IpoToanTpor —
MIPEIIIICCTBCHHUK YeJIOBeKa. APXaHTPOI — IpeBHEHIHNI YenoBekK. [laneoanTpon — npeBHuit yenoBek. HeoanTpom —
YEJIOBEK COBPEMEHHOTO THIIA. DBOJIIOIUS COBPEMEHHOT'O UEIOBEKA.

YenoBeueckue packl. OCHOBHBIC OOJIBIITHE PACHI: €BPOIICONIHAS (€Bpa3UiiCKas), HETpO-aBCTPaIOH THAS
(3xBaTOpHANIbHAS ), MOHTOJIOUTHAS (23MaTCKO-aMepPHKaHCKas). Bpemst 1 MeCTO BO3HUKHOBEHUS YEJIOBEUSCKUX pac.
EnuHCcTBO UenoBeueckux pac

IIpakTHyeckune 3aHATHS:

Bpems u nmytu pacceneHus yenaoBeka o mianeTe. [Ipucrnoco0neHHOCTh YeIoBeKa K pa3HbIM YCIOBHAM CPEIbL.
Brmsiaue reorpaduyeckoi cpensl Ha MOPQOIOTHIO M (PH3HOIOTHIO YeIOBeKa

3aIlII/ITa JICHT BPEMCHU U MCHTAJIBHBIX KapT B q)OpMaTC YCTHOT'O COO6H_[CHI/I$I, MOATOTOBJICHHBIX IO MEPEYHIO
WCTOYHUKOB, PEKOMEHIOBAaHHBIX TPETNOAaBaTeNeM

14

KontpoabHas pabora TeopeTnyeckre acClEKThl 3BOIIOLNN XKU3HU Ha 3emiie

Pa3nen 4. IxoJorus

26

Tema 4.1.
IKO0J0THIeCKHe
(daxTopsl u cpeabl
JKU3HHU

15

OcHoBHOE CoAepKaHue

Teoperuyeckoe o0yuyeHnue:

Cpenpl 00MTaHUsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAS, [IOYBEHHAs, BHYTPHOpPraHu3MeHHas. Ou3nko-
XUMHUYECKHUE 0COOCHHOCTH Cpejl 00UTaHusi OpraHnu3MoB. [Iprcroco0ieHns: OpraHu3MOB K J)KU3HH B Pa3HBIX Cpeliax.
[onsiTre sxonoruveckoro gakxropa. Kmaccudukarms skonorunueckux pakropos. [Ipasmino muanmyma 1O. JInbuxa.
3akoH TosiepanTHocTy B. Illendopna

OK 01
OK 07

Tema 4.2.

Honynsiums,
€co00IIecTBAa,
3KOCHCTEMBI

16

17

OcHoBHOE CoA€epKaHue

Teoperuyeckoe o0yyeHnue:

OKoJornueckas XapakTepruCcTHKa BU/Ia U TOMYJIAIUH. DKOJOTHUecKas HUIA BUAA. DKOJIOTMYECKUE XapaKTePHUCTUKH
nomyssiiud. CooOuiecTBa u 9kocucteMbl. bronenos u ero ctpykrypa (B.H. Cykaues). CBsi3u MexIy OpraHu3MaMH B
ononenosze. CTpyKTypHBIE KOMIIOHEHTBI 3KOCHCTEMBI: ITPOAYLIEHTHI, KOHCYMEHTBI, peAyLeHTsl. KpyroBopoT BemiecTs
Y TIOTOK 3HEPruu B 3Kocucteme. Tpoduueckue ypoBHH.

AHTPOIIOTE€HHBIE SKOCUCTEMBI. ATpO3KOCHCTEMBI. OTINYMS arp0o3KOCHCTEM OT OMOTeOLeHO30B. Y POOIKOCHUCTEMBI.
OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM

HpaKTuquKne 3AHATUA:

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENH SKOCUCTEMbI. buoMacca u mpoayKiusi. JKOJIOTHIecKue
MUPaMUIBI YHce, OoMaccsl U dHepruu. [IpaBmiio mupamMuIbl SHEPTHUH.
Pelienne mpakTUKO-OpPUEHTUPOBAHHBIX PACYETHBIX 33JaHUI 110 IEPEHOCY BELIECTBA U SHEPTHUU B 3KOCUCTEMAX C

OK 01
OK 02
OK 07




cocTaBlieHHe TPOoPHUUIECKHX LIeTel U MUpaMul ONOMAacChl U SHEPTUU

Tema 4.3. Buocdepa
- rodanbHas
IKOJIOrHYecKas
cHUCcTEMA

18

19

OcHoOBHoOe CoAepKaHue

TeopeTnyeckoe o0ydyeHue:

Buocdepa — xxuBas obonouka 3emiu. Pasputue npencraenenuii o ouocdepe B tpynax B.W. Bepuaackoro. Obnactu
o6mocdeps! u e€ cocras. JKuBoe BemecTBo 6rocheps! U ero HyHKIHH

3aKOHOMEPHOCTH CyIlecTBOBaHUs Onocdepnl. OcoOeHHOCTH Onocdepsl Kak rI00aaTbHON IKOCUCTEMBI.
Hunamraeckoe paBHOBecue B Onocdepe. PurmudnoCTsh siBneHmit B 6nochepe. KpyroBopoTs! BemecTs u
OMOTCOXMMHUYCCKUE UKIIBL. | TT00aIbHBIE SKOJIOTUYECKHE TPOOJIEMbI COBPEMEHHOCTH ¥ ITyTH UX PEIICHUS

IIpakTH4yeckue 3aHATHS:

Pemienne IIPAKTUKO-OPUECHTUPOBAHHEBIX PAaCYCTHBIX 3a4a4 Ha OIIPEACIICHUC IIJIOMIa I HaCaXKICHUHN I CHIDKCHHS
KOHOCHTpAalHU YIJICKUCIIOIO rasa B aTMOC(I)Cpe CBOCTO PEruoHa MnpoKuBaHuA

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTreHHBIX
(¢axrTopos Ha

onocoepy

20

21

OcHoBHOE CoAepKaHue

Teoperuyeckoe o0yyeHnue:

AHTpOIIOTEeHHBIC BO3ICHCTBUS Ha OHocdepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOIEHHOTO BO3JCUCTBHSI (Xumureckoe,
Pusuueckoe, buonocuueckoe, OMxo0bl NPOU3BOOCMEa U nomped.aeHus). AHTPOTIOreHHBIE BO3ACHCTBHS Ha
atMocepy. Bosuetictus Ha ruapochepy (3aepasHerus u ux UCMoUHUKY, ucmoujeHus 600). Bo3nelHcTBus Ha
mutochepy (deepadayus noussl, 8030eticmeue Ha 20pHble NOpPooa, Hedpa). AHTPOTIOTEHHBIC BO3ICHCTBUS Ha
OuoTHYECKHE COOOIIECTBA (1eca u pacmumenbHble CO0OUeCcmea, HCUGONHBLIL MUP)

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUN TI0 COXPAaHEHHUIO IIPUPOAHBIX PECYPCOB CBOETO PErHOHA
MIPOKUBAHMUS

*B TOoM 4uc/ie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alum:

Juns nmpodeccuii/cnenuanbHOCTeH CBA3aHHBIX C 00BEKTOM H3ydeHus “UenoBek™ mpejiaraeTcs IpakTHKO-
OPHEHTHPOBAHHOE PACUETHOE 3a/laHHe pacyeTa BOJONOTPEeOICHHS HACEIEHHOTO TyHKTA

OK 01
OK 02
OK 04
OK 07
IIK 2.3
IIK 4.3

Tema 4.5. Bausinue
COMAJILHO-
3KO0JIOTHYECKUX
(¢axTopoB Ha
310pOBbE€ YeJI0BeKa

22

23

24

OcHoBHOE cofepkaHne

10

TeopeaneCKoe oﬁyqe}me:

3110poBbe U ero cocraisione. GakTopsl, MOJ0KUTENBHO U OTPULIATENBHO BIIMSIOLINE HA OPTaHU3M YeJIOBEKa.
BpenHbie IpuBBIYKY: MOCIEACTBUS U TpodunakThka. [IpoGiema TeXHOreHHBIX BO3EHCTBHUII Ha 310pPOBbE YEIOBEKA
(3NeKTpOMarHUTHBIE TIOJISL, OBITOBAsI XMMHsI, H30BITOYHBIE ITYMBI, paialys U T.11.). AJanTaiuys OpraHu3Ma 4enoBeKa
K (hakTOpaM OKpYKarollei cpepl. 3alIUTHBIE MEXaHU3MBI OPTaHU3Ma YeJIOBeKa. 310pOBbe U paboTOCTIOCOOHOCTE.

HpI/IHI_II/IHBI (bOpMHpOBaHI/IH 3):[0pOBbec6epera}0Luer0 IIOBCACHUA. ®duznyeckas akTUBHOCTD U 310pPOBLC. rpyrIHLI
300pPOBbA. OcHOBBI 3aKauBaHus. buoxuMuyeckre aceKThbI paoroOHaJIBHOI'O ITUTaHHA. HpaBI/ma 0e301acHOro
HCIIOJB30BaHUs OBITOBBIX HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB

IIpakTH4eckne 3aHATHA:




25

Omnpenenenre CyTOYHOTO paliioHa MATaHM

Co3znaHne HHAVMBUIYATIbHOW MAMSITKHU 110 OPraHU3allii palliOHAIBHON (PU3NUIECKO aKTHBHOCTH

26

IIpodeccnonanbHO-OPUEHTUPOBAHHOE CO/IEPKAHUE JIAOOPATOPHOI0 3AHATHUS

Jlaboparophas paboTa Ha BBIOOD:

1. JlaGopaTtopHas paboTa «YMCTBEHHAs] paOOTOCIIOCOOHOCTEY

OgnazeHre MeToJaMH1 OIpeieNIieHNs TIOKa3aTeNieil yMCTBEHHOW paboToCocoOHOCTH, O0BICHEHNE TOTyYSHHBIX
pe3ynbTaToOB M (POPMYIHPOBAHUE BBIBOJIOB (MMMCHMEHHO) € MCIIOIBb30BAHUEM HAYUYHBIX IMOHATHI, TEOPUH U 3aKOHOB

2. Jlabopatopnas pabora «BiusiHue aOHOTHUECKHX (aKTOPOB Ha YesioBeKa (HU3KHE U BHICOKHE TEMIIEPATyphI)»
H3yyeHne MexXaHW3MOB aJanTalluy OpraHu3Ma YeIOBeKa K HU3KUM M BBICOKHM TeMIIEpaTypaM U 0OBbsSCHEHHUE
HOTyYSHHBIX PE3yIbTAaTOB U (POPMYIHPOBAHUE BBIBOJOB (ITMCEMEHHO) C HCIOJIB30BAaHIEM HAYYHBIX NOHITHH, TEOPHIA
Y 3aKOHOB

*B ToM 4mHciIe HA BLIOOP 00pa3oBaTe/IbHOI OpPraHu3aluu:

B kauecTBe TPUITEPOB CHIKAIOLIMX Pa00TOCTIOCOOHOCTH UCIOIB30BAThH YCIOBUS OCYLICCTBICHUS
npodecCHOHANBLHON NEATENHHOCTU: IIIyM, TEMIIepaTypa, pusndeckas Harpy3ka u T.1I.

OK 02
OK 04
OK 07
K 2.3

27

Kountpoabhas paGora TeopeTuueckue acieKThl 3KOJI0TUU

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/lePKaHUe (COAep:KaAHNEe NPUKJIATHOT0 MOXYJIsSA)

Paznea 5. buogorus B

KHU3HHU

Tema 5.1.
buorexnoJyoruu B
JKH3HH KAXKI0ro

28

Conepxanue

Teoperuyeckoe o0yyeHnue:

broTtexHomorus Kak Hayka ¥ Mpou3BocTBO. OCHOBHBIE HAIIPABJICHUSI COBPEMEHHOM OMOTEXHOIOTUH. MeTo bl
onorexHonoruu. OOBEKTH OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTHUYECKHX U TeHETUIECKUX dKCTIEpUMEHTOB. [IpaBuna
MIOWCKA 1 aHaJI3a OMOAKOJIOTNIECKOM HH(OPMALIUK U3 Pa3IMYHBIX UCTOUYHUKOB (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCOBOW MH(OpMaIyu, ceTs IHTepHET U ipyTHe)

NN~

29

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COEPKAHUE MPAKTHYECKOT0 3aHATHS:

Keiicel Ha aHanu3 nHGOPMAIMU O HAYYHBIX JOCTH)KEHHUSX B 00JIACTH F€HETHYECKUX TEXHOJIOTHH, KIIETOYHON
WH)KEHEPUH, TTHIICBBIX OMOTEXHOJOTHIA. 3aIInTa Kelca: mpeicTaBIeHUe Pe3yIbTaTOB pEIeHHs KEHCOB
(BBICTYIUIEHHE C TIPE3CHTAINEH )

OK 01
OK 02
OK 04
IIK 2.3
IIK 3.3

Tema 5.2.5.
ConuaiabHo-
3THYECKHE aACTEKThI
OMOTEXHOJIOT il

30

Conep:xanue

HpaKTuquKne 3aHATHUA:

I

DTHUYEeCKUE acTIeKThI Pa3BUTHsI OMOTEXHOJIOTHI U PUMEHEHHE X B )KU3HU YEIIOBEKA, IIOUCK M aHAIN3 HH()OpMaIIUU
U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas M y4eOHO-HAyYHAs JIUTEPaTypa, CpeACTBa MacCOBOM MH(OPMAIINH, CETh
WHuTepHeT U npyrue)

Keiicel Ha aHaM3 nHMOpMAIK 00 STUYECKUX aCIEKTaX Pa3BUTH OMOTEXHOIOTHIA (TI0 TPYIINam)

31

3ammra keiica: [IpencraBnenne pe3yabTaToB PELICHUS KEHCOB (BBICTYIUIEHHE C MIPE3CHTALEN)

OK 01
OK 02
OK 04
IIK 2.3




OcHoBHOe CoA€epKaHue

Pazaen 6. buoskoaoruvyeckue uccjae0BaHusl

Tema 6.1. OcHOBHBIE
MeTOAbI
OHOPKO0JIOTHYECKUX
HCCIeI0BAHMN

32

33

OcHoBHoOe coiep:kaHne

TeopeTndeckoe o0yyeHue:

Hayunsrit MeTon. MeTosl 0M09KOIOTHYECKUX UCCIIEAOBAHUIL: TTOJIEBBIE, Ta00paTOPHBIE, IKCTIEPUMEHTAJIHHBIE.
MOHHTOPHHT OKPYKArOIIeH CpeIbl: JTOKaIbHBIN, pETHOHATBHBINA U TII00ATBHBIN
MeTto1pI TTOKMCKA, aHANIM3a U 00pabOTKK HH(GOPMAIIMH O MPOCKTE B PA3IMYHBIX UCTOYHHUKAX

NN

JlaGopaTopHble 3aHATHS:

[TocTanoBka menu, 3a71a4, BBABH)KEHHE TUITOTE3bI, TPOBEJCHUE HKCIIEPUMEHTA TI0 OTIPEIEIICHUIO ONTUMAIIBHBIX
YCIIOBUH JUTSL POCTa U (PU3HOIOTHUECKON aKTUBHOCTH JPOKKEBBIX KJIETOK. BhIABIeHNE 3aKOHOMEPHOCTEH,
(GopMynHpoBaHUE BBIBOJIOB M IPOTHO30B.

JlaboparopHbie pabOTHI Ha BRIOOP IO MUHH TPYIIIIaM:

1. BrusHue TeMiepaTypbl Ha pocTa U (U3NOIOTHIECKYIO aKTUBHOCTD JPOOKEBBIX KIIETOK

2. BnusHue yrineBosoB Ha pocTa M (PM3HOJIOTUIECKYI0 aKTUBHOCTD JIPOMOKEBBIX KIETOK

3. CoueTaHHOE BIUSIHHE TEMIICPATYPEI U YTJICBOAOB HAa poCTa U (1)I/I3I/IOJIOFI/I‘ICCKYIO AKTUBHOCTDH JPOKIKCBBIX KIICTOK

OcHoBHOE CoAepKaHue

10

Tema 6.2.
Buoskojornyeckui
IKCIEPUMEHT

34

35

IIpakTu4yeckoe 3aHsATHE

0030p TeM yu4eOHO-HCCIIET0BATENbCKUX MMPOEKTOB. BRIOOp yueOHO-HCCIIeTOBATENBCKOTO MTPOSKTa U3 TIPEIIOKEHHBIX.
dopMupoBaHHE KOMaH/IbI TPOEKTa. AJITOPUTM BBITIOITHEHHUS TIPOEKTA.
Kaxnas rpynmna BeIOMpaeT OAMH U3 BAPHAHTOB y4eOHO-UCCIIEI0BATEIBCKUX POCKTOB!

1. Ourenka kauecTBa aTMOC(HEPHOTO BO3TyXa
OreHka Ka4ecTBa MOYB METOJIOM (PUTOTECTHPOBAHUS
OreHka KauecTBa BOJI IOBEPXHOCTHBIX BOAOEMOB 110 OPTaHOJICITUYECKUM U (PU3NKO-XHMHUUECKUM CBOMCTBaM
Bnusiaue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUN

akrwn

BnusiHue coseBoro 3arpsi3HeHUs Ha POCT U pa3BUTHE CEMSH BBICILINX PACTEHUI

Ilepguiti sman @vinonaneHus npoekma.

O0ocHOBaHKE aKTyaJIbHOCTH BBIOpaHHOH TeMbl. BeIsBIIeHHE IPpo0IeMbl UcciieoBaHus, (hOPMYITHPOBAHIE THITOTE3HI.
Br16op metonoB nccnenoBanusi. Beibop Touek ordopa npob Ha TeppuTopun uccneaoBanus. IlocranoBka neneit n
3ama4 uccienoBanus. Onpenenenue GOpMbI IPEICTABICHHS PE3yIbTaToOB uccienoBanus. OnpeneneHne 3TalnoB 1
COCTaBJICHHE TUIaHA UCCIIEAOBAHUS

JlabopaTopHbIe 3aHATHS

Bmopoti sman eévinoanenust npoexma: MOArOTOBKA HEOOXOIUMON MOCY/IbI K MaTEpHalia Jilst SKCIICPUMEHTA,
MIPOBEJICHHUE PKCIICPUMEHTA, IEPUOANYECKas IPOBEPKA TCUCHUS IKCIIEPUMEHTa/ cOOp MaTepraa B BIOPaHHbIX
TOYKax oTOopa nmpod

OK 01
0K 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07




36 | Tpemuii sman evinonrneHus npoekma: NOIYICHNE IEPBUYHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX, IPOBEICHUE 2
CTaTUCTUIECKOW 00paOOTKHU MOTYyUCHHBIX JaHHBIX
37 | Yemsepmuiii 5man 6binoaHeHUs NPOEKMA: BHISBICHHE 3aKOHOMEPHOCTEH, ()OPMYIUPOBAHHUE BBIBOJIOB M IIPOTHO30B, 2
OIIEHKa KauecTBa HCCIIEeyeMOTo OOBEKTa IO pe3yabTaTaM OMOIKOIOTHIECKOTO aHaTN3a
38  |Ipakruueckue 3aHsATHS 2
3ammuTa npoekra. [IpencraBinenne pe3ynbTaToOB BBHITIOTHEHHS YI€OHO-HCCIIET0BATENIbCKUX MPOEKTOB (BBICTYIICHHE C 5
npe3eHTanue)
IIpoMe:xyTOouHas aTTecTanus (3K3aMeH)
Bcero: 144




3. YciaoBus peaju3anuu NporpaMmmal 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. Jlnsa peanu3anMd NPOrpaMMbl JUCHUILUIMHBI JOJLKHBI OBbITH MPEIyCMOTPEHbI
cJeyHolue crenuaibHble MOMeIleHusl:

KabuneT ocHaieHHBI 000pya0BaHUEeM: MeOelb, JOCKa, M, HAarsAHbIE TOCOOUS (KOMILICKTHI
y4eOHBIX TaOMUI], IUJIAKATOB), TEXHUYECKHMMH CPEICTBAMU OOYYCHHS: KOMIIBIOTEp C YCTPOMCTBAMH
BOCITPOM3BE/ICHUS 3BYKa, TeaeBU30p SMART.

JlaGopatopusi, OCHaIIeHHas OOOPYAOBAaHHEM Ui MPOBEACHUS 3aHSATHH: MHUKPOCKOIIBI,
CEKyHIIOMEp, TOHOMETP, JabopaTopHas nocyaa (IpoOUpPKH, OJCTABKH ISl MPOOHPOK, MUHIIETHI, TIECOK,
CTYIKH C MECTHKaMH, NTPEIMETHBIC M TIOKPOBHBIE CTEKJIA, CTCKIISTHHBIC MTAJIOUKH, ITPETIaPOBAIBHBIC UIJIbI,
¢bunpTpoBaNbHAS OyMmara (cayipeTku), cTakaHbl) TUIIEPTOHUYECKHI PAcTBOP XJIopuja HATpus, 3%-HbIi
pacTBOp NEpOKCHIa BOJOPOA, TIIUIEPHUH,

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. OcHOBHBIE U31AHUA

1. buonorus : y4eOHMK W TPAKTUKYM I CpeaHero mpodeccroHanbHOro o0pa3zoBaHus /
B. H. fpoirun [u ap.] ; non penakuuerr B. H. fpeiruna. — 2-e uzn. — Mocksa : M3garensctBo FOpaiir,
2022. - 378 c.

2. UeOpbimen H.B., I'punesa I'.I'., I'y3uxoBa I'.C. u np. buonorus : yuebnuk ans CIIO / nox pexn.:
H.B. Ye6sieBa. — 14-e uzn., crep. — M.: U1l Axkanemus, 2018.

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKH

1. Epemuenko O.3. buomorus: ydernwe o Owocdepe: ydeOHOE MOCOOHE I CPEAHETO
npodeccuonansuoro obpazoanusi/ O. 3. Epemuenko. — 3-e wu3a., mepepad. u jom. — Mocksa :
WznarensctBo FOpaiit, 2022. — 236 c.

2. TlaBnoBa E.W. DOxomorus: y4eOHHK W MPAKTUKYM JJIsi CpelHEro Mpo¢eCCHOHATBLHOTO
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4. KOHTPOJIb U OLIEHKA Pe3yJibTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpo.1b 1 o1leHKa pe3ylbTaTOB OCBOEHUS 00I11e00pa30BaTeIbHON TUCIMIUIMHBI PACKPHIBAIOTCS Yepes3
JIMCLUUIUIMHAPHBIE Ppe3yJIbTaThl, HampaBieHHbIE Ha (QOpMHpOBaHHME OOMIMX W TNPOo(hecCHOHATBHBIX

KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

Oo6masn Paznen/Tema THI OLIEeHOYHBIX MEePONPHUSITHI
KOMIETEeHIUs
Paznen 1. Knerka — KonTtponbHas pabora «MonekyIsapHbIA YPOBEHb
CTPYKTYpPHO- OpraHU3alMU )KUBOTO»
(pyHkunoHaIbLHAsA
eIMHULA KUBOTI'0
OK 02 Tema Nel.l. 3anoHeHre TaOIHIbl C OTIMCAHUEM METOIOB
Buonorus kak Hayka MHUKPOCKOITUPOBAHUS C X JOCTOMHCTBAMH W HEIOCTATKAMH.
3anonHeHue Tabaunbl «BKimaj yaeHbIX B pa3BUTHE
Omoorum»
OK 02 Tema Nel.2. 3amogHeHNe CPaBHUTENBHON TaOIHUIIBI CXO/ICTBA U Pa3IHUNHA
OOmmas xapakTepucTHKa JKUBOTO U HE KUBOT'O
KU3HH
OK 01 Tema Nel.3. DpoHTaNIBHBIN OIpoc
OK 02 buonornyecku BaxkHbIe [MoxroroBka yCTHBIX COOOIICHUH C MTpe3eHTaneH
OK 04 XIUMHYECKUE COSMHEHNsT  |BrImomHenue u 3amura 1adopaTopHbIX padoT: «OmnpeneneHue
BuTamMuHa C B TIPOJYKTaX MUTAHUSIY,
«'uapodunsHO-THAPOHOOHBIE CBOHCTBA JINTTHIOBY
OK 01 Tema Nel 4. OrnennBaemast TUCKyCCHs IO BOIPOCAM JIEKIUH
OK 02 CtpyKTypHO- Pa3paboTka MEeHTaILHON KapThl 1O KiacCU(UKALIMU KIETOK U
OK 04 ($yHKIHMOHAIbHAS UX CTPOEHUIO Ha IIPO- U DYKAPUOTUYECKUX U 110 LAPCTBaM B
OpTaHu3aIus KIeTOK MUHH TpyIIax
Brinonnenue u 3ammra 1ad0paTopHBIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U
KJIETOYHBIC BKJIIOUCHHS (KpaxMal, KapOTHHOU/IBI,
XJIOPOIUTACTBI, XPOMOIIJIACTHI)»,
«[IponnniaeMocTh MeMOpaHsbI (TIA3MOJH3, ACTUIA3MOITH3 )
OK 01 Tema Nel.5. OpoHTaNBHBIN OIpoc
OK 02 CtpyKTypHO- Pa3paboTka rimoccapus
¢yHKUIMOHANBHBIE akTOphl |Pemenne 3amau Ha onpenesieHNe NOCIe0BATEIbHOCTH
HACIIE/ICTBEHHOCTH HYKIICOTHJIOB
OK 01 Tema Nel.6. OpoHTATBHBINA OIIPOC
OK 02 IIponeccel MaTpU4HOIO Tect «IIpouecchl MaTpUYHOTO CUHTE3A»
CHHTE3a Pemienue 3anau Ha onpeeneHne Mocae10BaTeNbHOCTH
aMHUHOKHCIIOT B MOJIEKYJIEe OeiKa
Pemienue 3anau Ha onpeeneHne Mocae10BaTeNbHOCTH
aMHHOKHCIIOT B MOJIEKYJie Oellka B cllydae N3MECHEHHSI
nocieaoBaTeabHOCTH HykIeoTn10B JIHK
OK 02 Tema Nel.7. OpoHTATBHBIA OIIPOC
OK 04 Hexnerounsie hopmsl IToaroToBKa yCTHBIX COOOIIEHUH C TIpe3eHTAINCH (BUPYCHBIC
KU3HH u OakTepuansHble 3a0oneBanus. OOLIIMe MPUHIHITEL
MCTIONIb30BaHMS JIEKAPCTBEHHBIX BemecTB. OcoOeHHOCTH
NPUMEHEHUS] aHTHOMOTHKOB)




OK 02

Tema Nel.8.

OOMeEH BEIISCTB U
MIPEeBpaIlCHUE YHEPTUU B
KJIETKE

®poHTaNBHBIN OIIPOC
3anoyiHEHUEe CPaBHUTEIILHOM TaOIUIIbI XapaKTEPUCTUK TUIIOB
00MEHa BeILEeCTB

OK 02 Tema Nel.9. O6cyxaeHue Mo BOmpocam JeKIUN
OK 04 Kuznennsiii Uk knetku. | Pa3paboTka JIeHTH BpeMEeHH )KU3HEHHOTO LKA
Muwuto3. Meiio3
Paznen 2. CtpoeHue u KonTponbHas pabora "CrpoeHue u (hyHKIIUHM OpraHu3ma’
(yHkuuu opranmzma
OK 02 Tema No2.1. OrneHrBaeMasi TUCKyCCUs
OK 04 CrpoeHme opranu3ma Pa3paboTka MeHTaIBHOM KapThl TKAHEH, OPTaHOB U CUCTEM
OpraHoB OPraHU3MOB (pacTeHHs, )KUBOTHBIE, YEIIOBEK) C
KpPaTKOM XapaKTePUCTUKON UX (PYHKIIHN
[MoaroToBka u MpecTaBIeHUE YCTHBIX COOOIICHUH ¢
npe3eHTanueil (MMMyHHTET, HH)EKIMOHHBIE 3a00JIeBaHus,
SMMIEMUH, BaKLIMHALINS)
OK 02 Tema Ne2.2. OpOoHTaIBHBIA 0IIPOC
DopMBI pa3MHOKEHUA 3anoxHeHne TaOIHIBI ¢ KPATKOW XapaKTEPUCTUKOMN U
OpraHU3MOB npumMepamu GopM pazMHOKEHHUS] OPTaHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JIeHTBI BpeMEeHH ¢ XapaKTePUCTHKON ATAIOB
OK 04 OHTOreHes )KUBOTHBIX U OHTOI€HE3a OTEIbHOU I'PYIIION )KUBOTHBIX U YEJIOBEKA 10
YeJI0BEKa Mukporpymnmnam. Tect/onpoc
OK 02 Tema No2 4. CocrapneHue >KU3HEHHBIX ITUKIIOB PACTCHUI IO OTCIaM
OK 04 OHTOreHes pacTeHui (MOXOBHTHBIE, XBOIIIEBUIHBIE, TATIOPOTHUKOBUTHBIE,
roJI0CEMEHHBIE, TOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. PaspaboTtka rimoccapus
OCHOBHbBIE TOHATHS Tecr
TCHETHKH
OK 02 Tema Ne2.6. @poHTaTBHBIN OTIPOC
OK 04 3aKOHOMEPHOCTH TecT o BompocaM JeKIUU
HaclleI0BaHUs Pemenue 3anau Ha onpeeneHne BEpOATHOCTH
BO3HUKHOBEHHSI HACJIEJICTBEHHBIX TPU3HAKOB NMPH MOHO-, TU-
, MOJTUTMOPUITHOM M aHAJTM3UPYIOLIEM CKPELBAHUH,
COCTaBJICHHE T€HOTHUITHYECKUX CXEM CKPEIINBaHUS
OK 01 Tema Ne2.7. Tecr
OK 02 B3anMopeiicTBue reHoB Pa3paboTka rmoccapus
Pemenwne 3anad Ha onpeesieHue BEPOSITHOCTH
BO3HUKHOBEHMSI HACJIEJICTBEHHBIX TPU3HAKOB ITPH
Pa3IMYHBIX THIIAX B3aNMOAEWCTBUS T€HOB, COCTABIICHIE
TEHOTUITMYECKHUX CXEM CKpEIIMBAHUSA
OK 01 Tema No2.8. Tect
OK 02 CuennieHHoe HacnenoBanue | Paspabotka rimoccapust
MIPU3HAKOB Pemenwne 3a1ad Ha onpeesieHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEJICTBEHHBIX IIPU3HAKOB IIPU
CLIEIUICHHOM HacJIeZIOBAaHUH, COCTABJICHUE FEHOTUITMUYECKUX
CXEM CKpellUBaHUs
OK 01 Tema Ne2.9. Tecr
OK 02 I'eneTuka mosna PaszpaboTka riioccapust

Pemenue 3a7a4 Ha ONIPCACIICHUC BEPOATHOCTU BO3HUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM,




COCTABJICHUC 'CHOTUITMYICCKUX CXCM CKPCUIMBAHUA

OK 01 Tema Ne2.10. Tecr
OK 02 I'enernka yenoBeka Pazpabotka rimoccapust
Pemenue 3anau Ha onpeneneHne BEPOITHOCTH BO3ZHUKHOBCHHUS
HACJIEICTBEHHBIX MPU3HAKOB, UCIOIb3YSl METOIbI TEHETUKU
YeJI0BEKa, COCTABIIEHUE TEHOTUIIMUECKHUX CXEM CKpEIINBaHUs
[ToaroroBka ycTHBIX COOOIMIEHHUH C IPe3eHTANNEH O
HaCJIeICTBEHHBIX 3a00JICBaHUX YeJIOBEKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTHU Pemenue 3anad Ha onpeieieHue TUITa MyTalllK [IpH Niepeiade
OK 04 N3MEHYUBOCTH HACJIEACTBEHHBIX MPU3HAKOB, COCTABICHUE I€HOTUITNYECKUX
CXEM CKpeIMBaHUs
OK 01 Tema Ne2.12. Tecr
OK 02 Cenexiusi OpraHu3MOB PazpaboTka rioccapus
Pemenue 3anau Ha onpeeieHue BO3MOXKHOIO BOSHUKHOBEHUS
HACJIEACTBEHHBIX MPU3HAKOB 110 CEJIEKLHH, COCTaBJICHHUE
TCHOTHUITUYECKUX CXEM CKPEUIMBAHUS
Paznen 3. Teopust KonTtpoibHas pabora “TeopeTHueckue acrieKThl SBOJFOIHH
3BOJIIOLMH JKU3HU Ha 3emie”
OK 02 Tema 3.1. DpoHTaNIBHBIN OIpoc
OK 04 HUcropus 3BomroriionHoro  |Pa3zpa®oTka EHTH BPEMEHU Pa3BUTHS IBOJIIOIMOHHOTO
YUCHHUS YUCHHS
OK 02 Tema 3.2. OpoHTaNIBHBIN OIpoc
Muxkpo3Bosronus PaspaboTka rioccapust TS pMUHOB
OK 02 Tema 3.3. OueHuBaeMasi IUCKYCCUS
Makpo3BoJIroLus PazpaboTka riioccapus TEpMHHOB
OK 02 Tema 3.4. DpOoHTATBHBIN OMTPOC
OK 04 BoznukHoBenue u passutre |lloaroToBka u mpeacTaBieHHe YCTHOTO COOOIICHHS U JIEHTHI
XKHU3HH Ha 3emJie BpPEMEHHU BO3HUKHOBEHUSI U Pa3BUTHS )KUBOTHOTO U
pPacTUTEIHLHOT'O MUpA
OK 02 Tema 3.5. @poHTaNBHBIN OIpoc
OK 04 [poucxoxnenue yenaoBeka — |PazpaboTka JIeHT BpeMEHH W MEHTAIBLHBIX KapT Ha BHIOOP:
AHTPOIIOT€HE3 “OBoIoIHs COBPEMEHHOTO YenoBeka”, “Bpems u nytu
paccerneHus yeaoBeKa 1o mianere”, “BausHue
reorpaduueckoii cpeqpl Ha MOPQOIOTHIO M (PU3HOTIOTHIO
yenoBeka”, “UenoBeueckue pacel”, 00CyxKaeHUE
Paznen 4. JxoJtorust KonTpoabnas padora “TeopeTnvyecKkue acmeKTbl
skojgorun”
OK 01 Tema 4.1. TecT 1o sK0IOrMYECKUM (haKTOpaM | CpeaaM KU3HU
OK 07 Okosoruueckue HakTopsl U |OPraHU3MOB
CPEebI KHU3HU.
OK 01 Tewma 4.2. CocTaBiieHHE CXEM KPyroBOpPOTa BEIIECTB, UCTIONb3Ys
OK 02 [onymnsiius, coodmiecTa, MaTepuabl JEKLIUU
OK 07 3KOCUCTEMBI Penienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM
T10 TIEPEHOCY BEIIECTBA U DHEPTUHU B DKOCUCTEMAX C
COCTaBJICHHE TPOPUICCKUX TIETIeH W TUpaMuI OMOMacChl U
SHEpPTruu
OK 01 Tema 4.3. OneHrBaeMas TUCKYCCHS
OK 02 Buocdepa - rmobanbhas Tecr
OK 07 9KOJIOTHYECKAs CHCTEMA Pemenue mpakTuKo-OpHEHTHPOBAHHBIX PACUETHBIX 3a7a4 Ha




OTpe/eNICHHE TUTOMIAIN HACAKICHUH [T CHIKCHUS
KOHIICHTPAIMH YTJIEKUCIIOTO T'a3a B aTMochepe CBOero
pPETHOHA TPOKUBAHUS

OK 01 Tema 4.4. Tect
OK 02 Bnusinue anTponoreHHsix |PeleHne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX
OK 04 ¢dakTopoB Ha Ouocdepy  [3aAaHMIA IO COXPAHEHHIO MPUPOTHBIX PECYPCOB CBOETO
OK 07 peruoHa npoKUBaHUs
OK 02 Tema 4.5. OuenuBaemas 1UCKyccus
OK 04 Bnustaue conuaabpHO- BrInosHeHUs MPAKTUYECKUX 3aJaHUIN:
OK 07 sKoJIoTHYeCcKUX (pakTopoB |“OrmpenerneHne CyTouHOro panroHa MUTaHus,
Ha 3/I0POBbE YETIOBEKA “Co3nanye MHAUBUAYATbHON NaMSATKH 110 OpraHu3aIiu
panroHaIbHOM PU3NYECKON aKTUBHOCTH
BrlimotHeHe 1abopaTopHOi paboTHI Ha BHIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTB",
"Bnusinue abuotndeckux (pakTopoB Ha uernoBeKa (HU3KUE
U BBICOKHE TeMIepaTypsbl)”
IIpodeccuonanbuo- 3amura Keiica: MpeaCTaBIeHUE PE3YIbTaTOB PELICHUS
OPHEHTHPOBAHHO KeHCoB (BBICTYIJIEHUE C NIPE3EHTALUEH )
cojep;KaHue
Paspnen S. buoJiorus B
JKH3HHU
OK 01 Tema 5.1 BrimonHenue keiica Ha aHATN3 UHPOPMALIMU O HAYYHBIX
OK 02 broTexHOIOrHM B J)KM3HU | TOCTHIKEHUAX B 00JIACTU IEHETHYECKNUX TEXHOJIOTHIHA,
OK 04 KaKI0ro KJIETOYHOW WHKEHEPUH, MUIIEBbIX OMOTEXHOIOTHHA (IO
IIK... rpyImiam), IpeAcTaBiIeHNue pe3ybTaTOB PEIIeHUs KeHCOB
OK 01 Tema 5.2.5. Brinonnenue keiica Ha aHanu3 UHGOpPMAIMK 00
OK 02 ConunanbHO-3THYECKHE THUYECKUX aCIEeKTax pa3BUTHs OMOTEXHOJIOTHH (10
OK 04 acTeKTbl OMOTEXHOJIOTUI  |TpyMIaM), IpeACTaBICHUE PE3YIbTaTOB PELICHHS KEHCOB
IK...
Pazneu 6. [IpencraBieHue pe3ynbTaTOB BHINOJIHEHUS Y4€OHO-
Buoskosiornyeckue UCCIIEI0BATEIbCKUX MPOEKTOB (BBICTYIUIEHHUE C
HCCJICAOBAHNS Ipe3eHTaIen)
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboT Ha BEIOOp B
OK 02 OcCHOBHBIE METOABI MUHUTPYIIAX:
OK 04 OMOIKOIOTMYECKUX Bnusinue TemnepaTypsl Ha pocTa U (PU3HMOJIOTHYECKYIO
OK 07 HCCIIE0BAHUMN AKTHUBHOCTB JIPOXIKEBBIX KIETOK
Bnusinue yrieBozoB Ha pocTa ¥ (PU3UOIOTHYECKYIO
AKTUBHOCTb JIPOMKIKEBBIX KIETOK
CoueraHHOE BIMSHUE TEMIIEPATYPbI U YIVIEBOJOB Ha
pocTa U (PU3NOIOTHYECKYI0 aKTUBHOCTD JPOAOKEBBIX
KJIETOK
OK 01 Tema 6.2 Beinonnenue yueOHO-HCCIEI0BATENBCKOTO MPOEKTA HA
OK 02 buoskonornueckuit BBIOOD:
OK 04 JKCIIEPUMEHT Orenka kayecTBa aTMOC(HEPHOTO BO3IyXa
OK 07 OreHKa KauecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

Orenka KadecTBa BOJ IOBEPXHOCTHBIX BOJOCMOB 110
OpTraHOJICIITUYCCKUM U @HSHKO'XHMI/I‘IGCKI/IM




CBOMCTBaM

Bnusinue I1AB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX
pacTeHuit

BnusiHue coneBoro 3arpsi3HEHUs Ha pOCT U PA3BUTHUE
CEMSH BBICIIMX PACTCHUU

OK 01
OK 02
OK 04
OK 07

Brimonmnenne 3x3aMeHaMOHHBIX Sa,I[aHI/Ifl




