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1. ACIIOPT PABOYEM MPOT'PAMMBI YYEFHOI'O ITPEJIMETA VYIIII0.02
BNOJIOI'us1

1.1. Ob6aacTh NpuMeHeHus1 padodeil MPOrpaMMbl

PaGouass mporpamma y4yeOHOro mpeaMeTa SBISETCS YacTblO NPOrpaMMbl  MOJATOTOBKH
cnenuanucToB cpeanero 38eHa (aanee — [IIICC3) B coorBercTBUM ¢ PI'OC CIIO no cnenuanibHOCTH:
40.02.04 FOpucnpyneHuusl.

YueOHbIil TIpeAMET «bHOJOTHS» BXOAUT B COCTaB 00IE00pa30BaTEIBPHOIO IMKIIA y4eOHOTO
IUIaHa TPOTPAaMMBbI HOATOTOBKH CIICIUATUCTOB CPEIHEro 3BEHA IO CIEHHAIBLHOCTH U OTHOCUTCS K
y4eOHBIM TIpeMeTaM Mpoduiis o0ydeHus.

1.2. MecTo yueOHOr0 npeaMeTa B CTPYKTYpPe OCHOBHOII npodeccuoHaIbHOMT
o0pa3oBaTe/IbHOI IPOrpaMMBbI:

VYueOnas pguctumnHa OVYIL07 «buonorus» OTHOCHTCS K TNPOPWIBHBIM JIUCHUTIIHHAM
0011e00pa3oBaTeIbHOr0 IUKJIa MPOrpamMMbl TMOATOTOBKU CIEHHUAIKUCTOB CpPEJHEr0 3BEHA 110
cnenuansHocTy CIIO 40.02.04 FOpucnpyneHuus.

1.3. Hesn u 3a5a4n y4eOHOro npeamMera — TpeGOBaHNs K pe3y/JbTaTaM 0CBOCHHA Y4eOHOr 0
npeaMeTa:

Heab: GopmupoBaHue y o0ydaroImMXCs CHUCTEMbl 3HAHUM O pPa3IMYHBIX YPOBHAX KH3HU CO
3HAaHMEM COBPEMEHHBIX MPEACTABICHUI O )KUBOI MPHPOJIE, HABBIKOB MO NPOBEAECHUIO OMOIOTHUECKUX
UCCJIEJOBAaHUN C COOJIIOJICHUEM STHYECKUX HOPM, apryMEHTHUPOBAHHOH JIMYHOCTHON MO3MLUH IO
OepeKHOMY OTHOLLEHHIO K OKPY’KaIOLIel cpese.

3apaym:

* mony4yeHne (QyHIaMEHTaIbHBIX 3HAHUU O Ouonornyeckux cucremax (Kmerka, Opranusm,
[Momynsus, Bua, Dxocucrema); HCTOPUN Pa3BUTUSL COBPEMEHHBIX MPEJICTABICHUI O XKHUBOH NPHUPOJIE,
BBIJIAIOIINXCS OTKPBITUSAX B OMOJIOTMUECKONW HayKe; poJii OMOJIOTMUECKOW HayKu B (popMupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHHBI MUPA; METO/1aX HAyYHOTO NTO3HAHMUS;

* OBJIQJICHHE YMEHMSAMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX
3HaHUI B NPAaKTUYECKOH NEATENBbHOCTH JIOJEH, Pa3sBUTUU COBPEMEHHBIX TEXHOJIOIMMH; ONpEAEsTh
KHUBbIE OOBEKTHl B NPHPOJE; MPOBOAUTH HAOIIONEHHS 32 SKOCHCTEMAMM C LIEJIbI0 UX ONUCAHMA U
BBISIBJICHHsI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUI; HAXOAUTh U aHAIM3UPOBATH UH(POPMALIUIO
0 )KUBBIX 00BEKTAX;

* pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPUECKUX CHOCOOHOCTEH,
o0yyJaromuxcs B MPoLecce N3yuyeHHUs: OMOJIOTHYECKUX SBJICHNUH; BBIIAIOIIMXCS TOCTHKEHUI OMOJI0THHY,
BOLIEANINX B OOIIEYETIOBEYECKYIO KYNIbTYpY; CIOXKHBIX W IPOTHBOPEUYMBBIX IIyTeH pa3BUTHUS
COBPEMEHHBIX HAy4YHbIX B3IVIAZOB, WJICH, TEOpUH, KOHLENIMH, Tumnore3 (0 CyIIHOCTH U
HPOMCXOXKIEHUH KU3HHU, YEIOBEKa) B X0/1€ PaOOTHI C pa3IMYHBIMU UCTOYHUKAMH HH(POPMALINY;

* BOCIIUTaHUE YyOEKJEHHOCTH B HEOOXOJUMOCTH IO3HAHMs KUBOW MPHUPOJIbI, HEOOXOAUMOCTH
paLMOHATIBHOTO IPUPOAONONB30BaHUs, OEpEekHOro OTHOLIEHHMs K NPUPOAHBIM pecypcaM H
OKpY’Kalolllel cpelie, COOCTBEHHOMY 3/I0pOBbIO; YBAXKEHMs K MHEHMIO ONIOHEHTAa IPU 00CYKIACHUU
OMOJIOTHYECKUX MPOOIIeM;

* 1CIIOJIb30BAHNE NPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUN M YMEHUH B MOBCEJHEBHOH JKU3HU
JUIS OIICHKH TIOCIIE/ICTBUI CBOEH AEATENBHOCTH (M JESTEIbHOCTH JPYTHX JIFOJEH) MO0 OTHOMICHHUIO K
OKpY’Kalollel cpezae, 370POBBIO JAPYIMX JIIOJEH W COOCTBEHHOMY 3/0pOBBIO; OOOCHOBaHHME U
coOmoneHne Mep NpoQHUIAKTUKK 3a00JIeBaHMN, OKa3aHWE NEepBOM MOMOIIM TIPH TpaBMax,
co0ITII0ICHNE TIPABUJI TIOBEACHUS B IPUPO/IE.

1.4. Tlnanumpyemble pe3yJibTAaThl OCBOEHHSI 001Ie00Pa30BATEJbHOH JANCUMIVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Oco0oe 3HavyeHue nucuuiuinHa umeeT npu ¢opmupoBanuu u paszsutun OK u TIK (OK
ykazbiBatoTcs u3 HoBoro makera ®I'OC CIIO 2022 roaa mo npodeccun/cnenuanbHOCTH).

3agayamMu JaHHOTO npeamMera sABJAAITCH:



OK 01. BpiOumpars cnoco0bl pemeHus 3aaay  NpogeccHOHANBLHON /1eATeJbHOCTH
NPUMEHHUTEJIbHO K PA3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCHUTAHHUS:

- TOTOBHOCTbH K TPY/y, OCO3HAHUE IEHHOCTH MacTEePCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTHUBHOM ACATCIBHOCTHN TEXHOJIOTHYECKONH U counaanoﬁ HaITIpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH M CAMOCTOSTEIILHO BBITIOJIHATH TAKyIO €S TEIbHOCTD;

- IHTEpEC K pa3imyHbIM chepam npodeccnoHaTbHON AeSITeTLHOCTH,

OBnageHne yHUBepCabHBIMU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUAMMU:

a) 0azoBble JIOTHYecKHe JeiicCTBHS:

- CaMOCTOSITETIbHO (hOpMYyIMpOBAaTH M aKTyaJU3upoBaTh NpoOIeMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIﬁ IMPpU3HAaK HWJIM OCHOBAHUA OJIsI CPABHCHUA, KJ'IaCCI/I(I)I/IKaL[I/II/I u
00001IeHHS;

- OIpCACIATh HCIIN ACATCIbHOCTH, 3a/1aBaTh IMapaMETPhbl U KPUTCPUH UX OOCTHUIKCHUS,

- BBISIBJISITb 3aKOHOMEPHOCTHU U IPOTHUBOPCUUA B pACCMATPHUBACMBIX SABJICHUAX

- BHOCHTH KOPPEKTHBBI B JIEATEIHLHOCTh, OICHWBATh COOTBETCTBHE pPE3YJIbTATOB LEISM,
OLIEHUBATh PUCKU MOCIIEJCTBUN 1EATEILHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIIICHUE MPH PEIICHUN )KU3HEHHBIX TPoOIeM

0) 0a30BbIe Hcc/eN0BaTeILCKIE IeliCTBUS:

- BIIQJIETh HABBIKAMH Y4€OHO-HCCIIEOBATENLCKOW M TPOEKTHOW MAEATENbHOCTH, HaBBIKAMU
paszpemieHus mpooiem;

- BBIABJIATH MMPUYHMHHO-CIICACTBCHHBIC CBA3W U AKTYAJIM3WPOBATH 3aJdavy, BbIABUI'ATb I'MIIOTE3Y
€C pCIICHU, HAXOAUTb apryYMCHTHI JJId JOKA3aTCIIbCTBA CBOUX YTBepH(ﬂeHHﬁ, 3aaBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

- AHAJIM3UPOBATH NMOJYYCHHBIC B XOAC PCIICHUA 3ala4u pE3yJibTaTbl, KDUTUYCCKU OLICHUBATDH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh NMIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M IPAKTHYECKYIO O0JIACTH KHU3HEACSITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00J1acTei;

- BBIJIBUTATh HOBBIC UJIEH, IPEIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS;

- CIOCOOHOCTh UX UCTIOJIH30BAHUS B TO3HABATEILHOW M COIIMAIBHOM MPAKTHUKE

JucuuniMHapHbie (IpeAMeTHbIe) pe3yJbTaThl YKa3bIBalOTCA B cooTBercTBUM ¢ PI'OC
COO (B nocaennei peqakuuu ot 12.08.2022):

- chopMupOBaTh 3HAHUS O MecCT€ U pOJM OMOJOrMH B CHCTEME ECTECTBEHHBIX HayK, B
(bopMHPOBaHUM COBPEMEHHOHN €CTECTBEHHOHAYUYHON KapTHHBI MHpA, B TO3HAHUH 3aKOHOB IPUPOABI U
PEIIEHNH JKU3HEHHO BAXKHBIX COLMATBHO-3TMYECKUX, IKOHOMHYECKHMX, HIKOJIOTMYECKUX MpodiemM
YeJl0BeYeCTBa, a TaKKe B PEIIEHUHM BONPOCOB PALMOHAIBHOTO MPHUPOJIONOIb30BAHUS; B
(bopMHPOBaHUM LIEHHOCTHOTO OTHOIICHHUS K MPUPOJIE, OOLIECTBY, YEIOBEKY; O BKIIJEe POCCUHCKUX U
3apyOE)KHBIX YYCHBIX - OMOJIOTOB B pa3BUTHE OHMOJIOTMH; (DYHKIIMOHAJIHHON I'PAaMOTHOCTH YeJIOBEKa
JUISL PeUICHUS )KU3HEHHBIX po0IeM,

- YMETh BJIAJIETh CUCTEMOI OMOJIOrMYEeCKUX 3HAHUHN, KOTOPast BKIIIOYAET:

OCHOBOIMOJIAraromye OHOJOTMYECKHEe TEPMUHBI M TMOHATUS (KWU3Hb, KJIETKA, TKaHb, OpraH,
OpTraHM3M, BUJI, TOIMYJISIIHS, YKOCHCTEMa, OMOIIeH03, Onocdepa; MeTaboInu3M, TOMEOCTa3, KIETOYHBIHI
UMMYHHUTET, O6uocuHTE3 Oenxa, OuononUMepHI, JUCKPETHOCTb, caMoperyJsnus,
CaMOBOCIIPOM3BEICHNE, HACIIEACTBEHHOCTh, N3MEHUYMBOCTh, YHEPr03aBUCUMOCTb, POCT U pa3BUTHE);

Ouonoruueckue Tteopuu: kietouyHas teopus T. I[lIBanna, M  Illnelinena, P. Bupxosa;
KJIOHQJIbHO-CEJIEKTUBHOrO uUMMyHutera II. Opmux, WM. MeuHukoBa, XpOMOCOMHas Teopus
HacsenctseHHoctd T. Moprana, 3akoH 3apozsiieBoro cxoacrsa K. bapa, spomtonuonnas teopust Y.
JapBuHa, CHUHTETHYECKass TEOpHUS DBOJIOLUHU, Teopus anrponoreHe3a Y. JlapeuHa; Teopus
ouoreonenos3a B.H. Cykauésa; yuenus H.M. BaBunosa - o LlenTpax MHOroo6pasus u NpouCcX0XIeHUS
KyJbTypHBIX pacteHuii, A.H. CeBeprioBa - 0 myTsx M HampasiieHUsAX 3Bosronuu, B.W. Bepnaackoro - o
ouocdepe;

3aKOHBl  (€IMHOOOpa3us TMOTOMKOB IIEPBOTO  TOKOJEHMS, pPACIICIUIEHUS IPU3HAKOB,
HE3aBHCHMOI0 HACIEeN0BaHUS Npu3HakoB ['. MeHnpens, CLENIEHHOrO HAaCJIEJOBAHHS IMPHU3HAKOB M



HapylIeHus cueruieHus reHoB T. Moprana; roMoJI0rH4ecKux psaoB B HACJIEACTBEHHON N3MEHYUBOCTH
H.U. BaBunosa, renerndeckoro pasHoBecus . Xapau u B. BaiitnOepra; 3aposimeBoro cxojactsa K.
bapa, 6norenernueckoro 3akona J. ['exkens, @. Mrosiepa);

MPUHLUIIBL (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaswia (Muaumyma 0. JInOuxa, 5K0I0rHYecKoi nupamMuIbl Yucel, OMoMacchl U SHEPTUN);

runote3bl (koarepBatHoi A.M. Omapuna, nepsuyHoro OynboHa k. Xonneina, mukpochep C.
®dokca, pudosuma T. Yek);

- chopMHpPOBaTH YMEHHUS PACKpPBHIBATH COJAEP)KAaHHE OCHOBOIIOJIATAIOMNX OHOJOTHYECKHX
TEOpUHA W THUMOTE3: KIECTOYHOW, XPOMOCOMHOW, MYTallHOHHOW, 3BOJIIOIMOHHOW, MPOUCXOXKICHUS
KU3HH W 4YeJIOBEKa; BJAJICHHE CHUCTEMOW 3HaHUM 00 OCHOBHBIX METOJAaxX HAYYHOTO ITO3HAHUS,
UCTIOJIb3YeMbIX B OHOJIOTMYECKHUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB M HKOCHCTEM (OIHCaHWE,
W3MEpPEHHE, TIPOBEJICHUE HaOJIOICHNI); CIOCO0aMU BBISBICHUS HM  OICHKH aHTPOIOTEHHBIX
M3MEHEHUI B IPUPO/IE;

- chopmupoBaTh yMEHHsS PpACKphIBaTb OCHOBOMOJArarolue OWOJIOTHYECKHEe 3aKOHBI U
3akoHoMmepHocty (I'. Mennens, T. Moprana, H.I. Basunosa, O. I'ekkens, ®. Mrosiepa, K. bapa),
TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

- YMETb BBIJEIIATh CYIIECTBEHHbIE IPU3HAKHU:

CTPOEHHSI BUPYCOB, KIETOK NPOKAPHOT U JYKAPHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB, OMOT€OIIEHO30B, IKOCUCTEM U OHOC(EPHI;

CTPOEHHMsSI OpraHOB M CHUCTEM OpraHOB pACTEHUH, JKUBOTHBIX, 4YEJIOBEKa; IPOLECCOB
KU3HEAESITENbHOCTH, MPOTEKAIOIIMX B OPraHU3Max paCTEeHHM, )KUBOTHBIX U YEJIOBEKA;

OMOJIOTMYECKUX IIPOIleccOoB: OOMeHa BellecTB (MeTabonu3M), MHPOPMALUK U IPEBpALICHUS
SHepruu, OpoKeHus, aBTOTPO(HOro U reTepoTPO(GHOro TUMOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeHo03a, raMeTOreHes3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, Pa3MHOKEHHUS,
WHIMBHIyaJIbHOTO Pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aMMOICHCTBUS T€HOB, TeTEPO3Uca; NeHCTBHIMA
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIETO, ABMKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOTO 0TOO0pa;
QJJIONIATPUYECKOTO M CHUMIATPHUYECKOTO BUI000PA30BAHMUS; BIUSHUS JBIDKYIIUX CHJI SBOJIIOLUH Ha
reHO(QOH TOMYJIALWN; MPUCHOCOOICHHOCTH OPraHU3MOB K Cpeie OOWTaHHs, 4YepeaoBaHHs
HaIpaBJICHUH 3BOJIIOLIMK; KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUU B IKOCHCTEMAX;

- MPUOOPECTU ONBIT MPUMEHEHUSI OCHOBHBIX METOAOB HAyYHOI'O IMO3HAHMS, HUCIOJIb3YEMBIX B
Ouonoruu: HaOMIOJEHUST M ONMCAHMS JKUBBIX CHCTEM, IPOLECCOB M SBJICHHM; OpraHu3aluud U
MpOBeJICHHsI OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABIKEHUS TUIIOTE3, BBISIBIATH 3aBUCHMOCTH MEXTY
UCCJIEyEeMbIMH BEIMYMHAMH, OOBSICHATH IOJYYCHHBIE pPe3yNbTaThl M (OPMYIUPOBATH BBIBOIBI C
UCIOJIb30BaHUEM HAyUYHBIX NIOHATUM, TEOPUN U 3aKOHOB;

- copMHUPOBATh YMEHUS BBIIEIATH CYINIECTBEHHBIE NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
9yKapuoT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHIIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH TpOIIeCCOB OOMEHa BEIIECTB M NPEBPALICHUS JHEPrUM B KIETKe, (oTocHHTE3a,
IUIACTUYECKOTO M DJHEPreTMueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio03a, OII0J0TBOPEHMUS,
pPasBUTHA W Pa3MHOKEHHS, WHIWBUAYAJIBHOTO PAa3BUTUS OpraHu3zMa (OHTOreHes3a), OOphrOBI 3a
CYIIECTBOBAHUE, E€CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHMSA, MPHUCIOCOOICHHOCTH OPraHU3MOB K
cpene oOWTaHUWs, BIUSHHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTCHHBIX HM3MEHEHHH B SKOCHCTEMAax
CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U MPEBPAIIEHUE SHEPTUHU B Onocdepe;

- chopMUpOBaTH YMEHHs MPUMEHATH TOJTYYCHHBIC 3HAHUS NJIS1 OOBSICHEHUS OMOJOTHYECKHX
MIPOIECCOB W SIBIICHUH, /IS MPUHATHS NMPAKTHUECKUX PEIMICHUH B TOBCEIHEBHOW JKU3HU C IIEINIBIO
oOecrieyeHns 0€30MACHOCTH CBOETO 3/I0POBbSI M 3/I0POBbS OKPYXKAIOIIUX JIIOJCH, COOIOAECHUS
3I0pOBOTO 00pasza JKWU3HU, HOPM TPAMOTHOTO TIOBEACHUS B OKPYXKAIOMICH MPHUPOIHON cpene;
MOHUMaHUE HEOOXOJUMOCTH UCTIOIb30BaHUS JOCTHXKEHUH COBPEMEHHOM OMOJIOTUU U OMOTEXHOIOTHi
JUISL PallMOHAJIBHOTO MPHUPOAOIOJIB30BaHUS; YMEHUE MCIOJIb30BATh COOTBETCTBYIOLIUE apPTyMEHTHI,
OHMOJIOTrMUYECKYI0 TEPMUHOJOTHUI0O M CHUMBOJMKY JUIS JOKa3aTelIbCTBA POJICTBA OPraHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3U OPraHU3MOB M Cpeibl OOUTaHUs; €IMHCTBA YEJIOBEUECKHUX PaC;
HEOOXOJMMOCTH 3JI0pOBOr0 00pa3a >KU3HHM, COXpaHEHHsI pa3HOOOpa3usi BUJOB M HKOCHCTEM, KakK
YCIIOBUS COCYIIIECTBOBAHMS IIPUPOJIBI M YEIIOBEYECTBA;

- chopmMupoBaTh YMEHHS pelIaTh OMOIOTHYECKUE 3a7]a9d, COCTABIISTh TEHOTUITMUECKHE CXEMbI
CKpEIIMBaHUs IJIA Pa3HBIX THIIOB HACIENIOBAaHUS TPU3HAKOB y OPTaHU3MOB, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U SHEPTUH B KOcHCTeMax (IIeTH MUTaHUS, TUIIEBBIC CETH), BBISBISATh TPHYUHHO-



CIIEJICTBEHHBIC CBSI3M MEXJIy HCCIeIyeMbIMA OHOJOTMYECKMMH OOBEKTaMM, IIpoIeccaMu |
SIBTICHUSIMU; JIEJIaTh BHIBOJIBI U TIPOTHO3bI HA OCHOBAHHMH TIOJTYYECHHBIX PE3yJIbTaTOB;

- copMUpOBaTh YMEHHUS KPUTHUYECKH OIEHWBATh MH(POPMAIINIO OMOJIOTMYECKOTO COJEPIKaHMS,
BKJIIOYAIOUIYI0 TICEBJOHAyYHbIE€ 3HAHMA U3 PA3JIMYHBIX HCTOYHHMKOB (CPEICTBAa MAacCOBOM
uHbOpMaIUM, HAYYHO-TIONMYJISPHBIE  MaTepHalibl); HHTEPIPETUPOBATH  ATHUECKHUE  ACIEKTHI
COBPEMEHHBIX HCCIIEJOBAHUN B OMOJIOrMU, MEIUIMHE, OMOTEXHOJOTHH; PAaCCMaTPUBATh II00aJIbHbIE
9KOJIOTHYECKHE TPOOJIEMBl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3MLIMIO, YMEHHE OIICHWBAaTh OJTHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHMNA B 00JacTu
OMOTEXHOJIOTUM M TEHETHYECKUX TEXHOJOTHH (KIOHMPOBAaHHE, HCKYCCTBEHHOE OILUIOAOTBOPEHHUE,
HarpaBJIeHHOE H3MEHEHHE T€HOMA U CO3aHNE TPAHCTEHHBIX OPraHU3MOB);

- chopMHpOBaTH yYMEHHUS CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE Ouosiornyeckoil HHPOpMAIMU M3 HECKOJIbKUX HCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapaTt OUOJIOTUH;

- YMETh BBIJIBUTATh T'MIIOTE3bI, IPOBEPSATH UX IKCIICPUMEHTAIBHBIME CPEACTBAMH, (GOPMYIUPYS
LeJIb UCCIIEIOBaHMSI, aHAIM3UPOBATD MOJIyYEHHBIEC PE3YIbTATHI U JIe1aTh BHIBOIBI;

- TpPUHUMATh YYacTHE B HAYYHO-UCCIIENOBATENHCKOM padoTe 1o OHMONOTHH, SKOJOTHH U
MEIUIMHe, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB W MYOJMYHO NPEACTaBIATH
NOJY4YEHHBIE Pe3yJIbTaThl HA YIeHUYECKUX KOHPEPEHIIUAX Pa3HOTO YPOBHS;

OK 02. Hcnoan3oBaTh COBpPeMeHHbIE CPeACTBA MOMCKA, AHAJM3Aa W HUHTEPHpeTaAIUuH
uHpopManu, 1 MHPOPMAIUOHHBIE TEXHOJOITMHU JIA BBINOJHEHUS 3a1a4 NPo(eCcCHOHATbHOI
HesITeIbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'0 IIO3HAHUS:

- ¢()OpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYK{ ¥ OOILIIECTBEHHOM NMPaKTHKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MUDE;

- COBEpILICHCTBOBAHHUE S3bIKOBOM M YMTATENbCKOW KYJIBTYPbl KaK CpEICTBAa B3aUMOJCHCTBUS
MEXy JIIOJIbMU U [TO3HAHUS MUPA;

- OCO3HAHME LEHHOCTU HAYYHOH JeATENbHOCTH, T'OTOBHOCTh OCYILECTBJISATh MPOEKTHYIO H
UCCJIEIOBATENBCKYIO 1€ATEIbHOCTh MHIMBUAYAIbHO U B IPYIIIIE;

OByaeHne YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMM:

B) pabota ¢ nHpopmanme:

- BJIaJICTb HABbIKAMU IOJIYUCHUSA I/IH(bOpMaIII/II/I N3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIILHO
OCYIIECTBIATH IMOMCK, aHAIN3, CHCTEMATU3AINI0 U UHTEPIPETalNi0 HHPOPMALIUH Pa3IMYHbIX BUIOB U
dbopM npeacTaBIeHNUS;

- co37aBaTh TEKCThl B PAa3IMYHBIX (popmarax ¢ y4yeToM HazHaueHHs MHGPOpPMALUM U LEJIEBON
ayJIUTOPUH, BEIOMpAs ONTUMANIbHYIO (POPMY MPECTABICHUS U BU3YyalIU3allNN;

- OIIGHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh WH(OPMALMH, €€ COOTBETCTBUE IPABOBHIM U
MOpaIbHO-3TUYECKUM HOpMaM;

- MCIIOJIb30BaTh CPEACTBAa MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHUU
KOTHUTHBHBIX, KOMMYHMKATHBHBIX ¥ OpTraHM3allMOHHBIX 3aJad ¢ coOJrofeHueM TpeOoBaHUI
9PrOHOMHUKH, TEXHUKH 0€30MIaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNs, MPABOBBIX M ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON O€301TaCHOCTH;

- BJIa/IETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(POpMaIy, HHPOPMAITMOHHON 6e30macHOCTH
JIMYHOCTHU

JucuuniimHapHble (MpeaIMeTHbIE) Pe3ybTaThl YKa3bIBalOTCsA B cooTBeTcTBMU ¢ PI'OC
COO (B nocaenneii peqaxmuu ot 12.08.2022):

- c¢hopMHUpOBATh YMEHUSA KPUTHUUECKH OLICHUBATH MH(POPMAIUIO0 OMOJIOIHYECKOTO COACPKAHUA,
BKJIIOYAIOUIYI0 [ICEBJOHAayYHbl€ 3HAHMA U3 PA3JIMYHBIX HCTOYHHMKOB (CpelICTBa MacCOBOM
uHbOpMalUM, HAYYHO-TIOMYJISIPHbIE  MaTepHalibl); HHTEPIPETUPOBATH  ATHUECKHUE  ACIIEKTHI
COBPEMEHHBIX MCCIIEOBAaHUI B OMOJIOTHH, METUITNHE, OMOTEXHOJIOTHH;

- UHTCPIPECTUPOBATE OTUUCCKUEC aCIICKThl COBPEMECHHDBIX I/ICCJ'IG)IOB&HI/Iﬁ B 6I/IOJIOFI/II/I, MCIOUITUHE,
6I/IOT€XHOJ'IOFI/II/I; paccMaTpruBaTh riao0anLHbBIE J3KOJIOTHYCCKHUEC Hp06HeMBI COBPEMECHHOCTH,



(bopMHPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO TO3UINIO, YMEHHE OLIEHUBATH ITHYECKUE ACTICKTHI
COBPEMEHHBIX HCCIIEZJOBAaHUH B 00JIaCTH OMOTEXHOJIOTMM U TEHETUYECKUX TEXHOJIOTHi
(KJIOHUpPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPABICHHOE M3MEHEHHE T'€HOMa M CO3JaHHe
TPaHCTEHHBIX OPraHU3MOB);

- copMupoBaTh yMEHHs CO37aBaTh COOCTBEHHBIE TMHUCHMEHHBIC M YCTHBIC COOOIICHHUS Ha
OCHOBE OHOJIOTHYECKOM I/IH(bOpMaLII/II/I U3 HCCKOJBKHX HNCTOYHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh
MOHATUHHBINA anmapat OMOJIOTHH.

OK 04. D¢ dexTHBHO B3aUMO/1€iICTBOBATH U Pa00TATh B KOJUIEKTUBE U KOMAaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU M CaMOOIIPEAEIICHHIO;

-OBJIaJICHE HaBbIKAaMH y4eOHO-HCCIIeI0BATEIBCKON, TPOSKTHON M COLMAIBHON IEATEIIEHOCTH;

OByageHne YHHBEPCAJbHBIMH KOMMYHHKATUBHBIMH 1eHCTBUAMM:

0) coBMeCTHAs IeATEILHOCTD:

- IOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U HHAMBUAYAIbHON pabOThI;

- IpUHHUMATh LECIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH I[CﬁCTBI/ISI
10 €€ JOCTHIKEHUIO: COCTaBIIATh ILIaH JEHCTBUI, PaCIpEeAeaTh POJIM C yYeTOM MHEHUN YYaCTHHKOB
o0cyKIaTh pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPIAMHUPOBaTb M BBHINOJHATH pPa0OTy B YCIOBHSX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aMOJIEUCTBUS;

- OCYUIECTBJIATh MTO3UTHUBHOE CTPATErMUYECKOE MOBEACHHUE B PA3IMYHBIX CUTYyalUsX, MPOSABIATh
TBOPYECTBO U BOOOpaXKeHUE, OBITh MHUIIHATUBHBIM

OBiaeHne YHHBEPCAJbHBIMH PeryJIITUBHBIMU /IeiiCTBUAMM:

T) IpUHATHE CeOs U APYTUX JOJCH:

- IPUHUMATb MOTHUBBI U ApPIYMEHTHI APYTUX JIIOACH IIPU aHAINU3€E PE3YJIbTATOB JEATEIBHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JPYTUX JII0Jeil Ha OUIMOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOro YeJIOBeKa

JucuunjuHapueie (MpeaMeTHbIE) pe3yabTaThl yYKa3bIBalTcsl B cooTBeTcTBUU ¢ PI'OC
COO (B nocaenneii peqaxuuu ot 12.08.2022):

- chopMHpOBaTH yYMEHHUS CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE Ounoyiornyeckol HH(pOpMALMM M3 HECKOJbKUX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSTUHHBIN anmapat OMOJIOTHH;

- YMETh BBIJIBUTATh 'MIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH, (POPMYIUPYS
[CJIb UCCIICAOBAHUS, aHAJIM3UPOBATH IIOJYYCHHBIC PE3YJILTATHI U ACJIATh BHIBOJbI;

- TpPUHMMATh y4yacTHE B HAyYHO-HCCIIENOBAaTEIbCKOM pabdoTe 1Mo OMOJIOTHM, SKOJIOTUH U
MCIOUITUHE, HpOBOIIHMOﬁ Ha 0a3e IIKOJIBHBIX Hay4YHbIX 06HICCTB n Hy6JII/I‘lHO IpeACTaBJIATH
HOJY4YEHHBIE Pe3yJbTaThl HA YYEHHYECKUX KOH(PEPEHIUAX Pa3HOrO YPOBHS.

OK 07. CopeiicTBOBAaTH COXPAaHEHHIO OKPYsKAaWOLIed cpeabl, pecypcocOepesKeHuIo,
NPUMEHATh 3HAHUS 00 M3MEHEHHH KJMMAaTa, NPUHUMIBI 0epe:KIMBOro MPOU3BOACTBA,
3} (PeKTHBHO 1eHCTBOBATH B YPE3BbIYAHHBIX CHTYAUHAX:

B 001acTH 3K010rM4€CKOr0 BOCIIMTAHHUS ¢

- c(hOpMHPOBAaHHOCTb  3KOJIOTHUECKOH  KYJIbTypbl, IOHHMAaHUE BIUSHUSA  COLMAIBHO-
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMAIBHON CPe/ibl, OCO3HAHUE TT100aIbHOTO
XapakTepa dKOJIOTHYeCKUX pooiem;

- IJIAHUPOBAHKWE U OCYLIECTBIIEHUE NCHCTBUI B OKPYXKAIOILEH Cpelle HA OCHOBE 3HAHM LI
YCTOWYMBOIO Pa3BUTH YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE JEHCTBUH, IPAHOCAIIUX BPEIl OKPYKAIOIIEH CPELIE;

- YMCHHEC IIPOTHO3UPOBATH H€6J'Ial"0HpI/I$ITHBIe OKOJIOTUYCCKUEC MTOCICACTBUA HNPECAITPUHUMACMBIX
JIEHCTBHM, TPEAOTBpALIATh UX;

- paCclHIMpCHUEC ONbITa JCATCIIbHOCTH 3KOJIOTUYECKOM HaIlpaBJICHHOCTH;

- OBJIQICHUE HABbIKAMU y4eOHO-UCCIIE10BATENbCKOM, IPOEKTHON U COLMANILHOM 1€ TEIbHOCTH

JucuuninHapHble (MpeaMeTHbIE) Pe3y/bTaThl YKa3bIBalOTCsA B cooTBeTcTBMU ¢ PT'OC
COO (B nocaenneii peqaxuuu ot 12.08.2022):



- BJIQZICTh CHCTEMOH 3HAaHMH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS, HCIOJIB3YEMbIX B
OHMOJIOTUYECKUX HCCIICOBAHMAX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHKCaHHEe, H3MEPEHHE, POBEICHUE
HaOJIFO/ICHUIT); CIIOCOOAMU BBISIBJICHUS M OLICHKHU aHTPOIIOTCHHBIX H3MEHEHUH B IPUPOJIC;

- YMETh BBISBISTH OTJIMYUTEIbHBIC MPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIC TPHOOB, PACTCHHH,
JKUBOTHBIX U YEJIOBEKA; MPUCIIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHHS, Aa0MOTHYECKHX U OMOTHUECKUX
KOMITOHCHTOB 9KOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B COOOIIECTBAX, AHTPONIOICHHBIX U3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH;

- YMETh BBIJIEJATH CYIIECTBEHHbIC MPHU3HAKH OHOJIOTMYECKHX IPOLECCOB: OOMEHa BEIIEeCTB
(MeTabomu3M), HHGOPMAIIUHN U TPEBPAICHUS SHEPTUHU, OPOKECHHUS, aBTOTPOGHOTO U TeTEPOTPOHHOTO
TUNOB THUTaHWA, (OTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a, ramMeToreHesa, 3MOpHOTreHe3a,
NOCTOMOPHUOHATIBHOTO  Pa3BUTHA, PA3MHOXKEHMS, HMHIUBHIYaJbHOTO  pa3BUTHS  OpraHuM3Ma
(oHTOreHe3a), B3aUMOJEHCTBUS T€HOB, TIeTepo3uca; JCHCTBUA  HMCKYCCTBEHHOIO  OTOOpa,
CTAaOUIM3UPYIOUIET0, JBUKYIIETO M Pa3pbIBAIOIIEr0 €CTECTBEHHOTO O0TOOpa; aJIONaTPUYECKOro H
CUMITATPUYECKOTO BHI000Pa30BaHUs; BIUSHUS JABIKYIIMX CUJI DBOJIOIMU HA TeHO(OHI MOMYIISIINY;
NPUCTIOCOOJIGHHOCTH OpPraHU3MOB K Cpefe OOWTaHus, 4YepeJIOBaHHs HAINpPaBJICHHI 3BOJIOLNY;
KPYrOBOPOTA BEIIECTB U MIOTOKA YHEPTUH B IKOCUCTEMAX.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA OVYII.07 BUOJIOI'UsA

2.1. O6beM yueOHOI0 NpeMeTa U BU/bI YueOHOH padoThl

Bun yueOHo# padoThl O0bem, yacoB

MaxkcumarnbHas yueOHast Harpy3ka (Bcero) 72

OO6s3arenbHast ayquTopHas yueOHasi Harpy3ka (BCero), 70

B TOM YHUCJIE:
JIEKIIUOHHBIE 3aHATH 40
71a00paTOPHBIE 3aHATHS 4
IPAKTUYECKHE 3aHSTHS 26
KOHCYJIbTaIHsI

IIpomexyToUuHAs aTTECTANMSA 2




2.2. TemaTnueckuii nJjiaH u cogep:xkanne qucuuminabl YIIITO.02 buogorus

HanmeHoBaHue Conepxanue yueOHOro Mmarepuaja (0CHOBHOe 1 NPOo¢ecCHOHAIbHO-OPHEHTUPOBAHHOE), JIa0opaTopHbie 1 | O0bem | DopMupyeMble
pa3/iesioB U TeM NpaKTHYeCKHe 3aHATHS, MPUKJIATHON MOLYJIb (MPU HAJTMYUH) 4acoB KOMIIeTEHIINU
1 2 3 4
Pazpnea 1. Kierka — cTpyKTYPHO-QYHKIIHOHAJIBbHAS eIMHULA KUBOTO 40
Tema 1.1. OCcHOBHOE cO/lep:KaHue 2
Buonorus kak Teopernueckoe o0yueHnue: 2
Hayka buonorus kak Hayka. CBsi3b OMOJIOTUHU C IPYTUMH HayKaMu: Ouoxumusi, buopusrka, OMOHUKa, TeHOTreorpadus u
ap. Ponb u MecTo Guonoruu B GOPMUPOBAHUM COBPEMEHHON HAyYHON KAPTUHBI MUpPA. 3HAUEHHE OUOJOTMYECKUX OK 02
3HaHui. Micropus 6uonorun. 3HaueHUe LUTOJIOTUH JJIs1 Pa3BUTHs OMOJIOTUU U TTO3HAHUS MPUPOABI. MeToabI
IIUTOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpopopes, METOA MEUEHBIX aTOMOB, AuddepeHnnaibsHoe
neHTpudyrupoBaHue, KyabTypa KIeTOK
Tema 1.2. O6mas | OcHOBHOE cojiepKaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHnue: 2
KH3IHH PaznooOpasue OnocucreM. Opranu3arysi OMOJIOTUISCKUX CUCTEM. Y POBHU OpPTraHU3allii OMOCHCTEM:
MOJIEKYJISIPHO-T€HETHYECKHA, OPraHOUIHO-KJIETOYHBIH, OPraHM3MEHHBIH, MTOMYJIALIUMOHHO-BUIOBOM, OK 02
HKOCHUCTEMHBIN (OnoreonieHoTHYECKHiA), Onocdepusiit. Hayku, n3ydaromue 6noigorndeckre 00beKThl Ha pa3HbIX
YPOBHSIX OpraHu3anuy Ku3Hu. O011as XapakTepUCTUKa KHU3HU, CBOMCTBA )KUBBIX cucteM. [Iporecchr,
MIPOUCXOASIINE B OMOCUCTEMAax
Tema 1.3. OcHOBHOE coep:KaHue 6
Buonaornyeckn Teopernueckoe odyuenue: 2
BAXKHBIC XuMHUYEeCKUH cocTaB KiIeTKH. Heoprannueckue BeniecTBa KJIETKH, UX OMOIOTHYecKas poib.
XHMHIECKHE Oprannyeckue BelecTna KieTku. buonornueckue noauMepsl. benku. Ctpykrypa u GyHKINU OEIKOBOM
CoeAHHEHHS MOJIeKybl. DepMEHTHI, MPUHIIMIT UX ACUCTBHS. YTiIeBoAbl. buomornueckue GpyHKIMN yTIIEBOIOB.
Jlumuaer. O61mmii mnan crpoenus. ['uapodunsHO-THAPOdOOHBIE cBOlicTBA. Kiaccupukanus Iunmuaos. OK 01
buonornueckue pynkmuu munuaoB. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkuun AT OK 02
IIpakTH4yeckue 3aHATHA: OK 04
Posb GenKoB, YIiIeBOIOB U KUPOB B OPraHU3ME YeIOBeKa. BUTaMUHBI 1 OMOJIOTUYECKH aKTHBHBIC J00aBKH, UX
3HA4YCHUE B )KU3HHU OpraHM3Ma YesoBeKa. [ Mro- u aBUTaMHHO3bI UX NOCIEACTBHSA. [IpeicTaBineHne yCTHBIX
COOOIICHUH ¢ pe3eHTaIKeH, TOrOTOBICHHBIX 0 MEPEYHIO UCTOYHUKOB, PEKOMEH/IOBAHHBIX MPETIOIaBaTeNIEM
JlabopaTopHble 3aHATHS: 2
Jlaboparopnas padora “Onpenenenne Buramuaa C B IPOAYKTaX MATAHUS 2




[ToaroroBka BapuaHTOB ONBITa, HAOIIOIEHHE 32 KAYECTBEHHBIMH PEAKIMAMHE, 3aII0JTHEHHE pabodel TabIunIpl,
MHTEpIpeTanus Ha0JII0JaeMbIX SIBICHHUH, (OPMYIHPOBaHUE BHIBOJIOB

Jlaboparophas padora «I uapodrisHO-rHAPOPOOHBIE CBOMCTBA JIHITHIOBY
[ToaroToBka BApHaHTOB OIMbITA, HAOIIOICHNE H3MEHEHHS PACTBOPUMOCTH JIUIHIOB, 3aII0JTHEHHE paboyei
Ta0JIMIBI, MHTEpIIpeTalusl HabJ0JaeMbIX SBJICHUH, (HOpPMYIHpOBaHNE BHIBOJIOB

Tema 1.4.
CTpyKTypHO-
pynkuuonaabHas
OpraHu3anus
KJIETOK

OcHOBHOE coliep:KaHue

[ep}

Teoperndeckoe o0yueHne:

SN

Knerounas teopus (T. llIBann, M. IllnetineH, P. BupxoB). OcHOBHBIE MOJI0KEHUS COBPEMEHHOM KIETOYHOM
Teopuu. THIIBI KJIIETOK: 3yKapHOTHYECKast U IpoKkapruoTuueckas. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
9yKapuoT (PaCTUTENBHOH, JKUBOTHOH, rpuOHOI). CTpoeHHE MPOKApHOTHIECKON KIIeTKH. OCOOCHHOCTH CTPOSHUS
reTepoTpoPHOI M aBTOTPOGHON MPOKAPHOTHIECKUX KIIeTOK. CTpoeHue ma3MaTndeckoid MeMOpansl. TpancopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MEMOpaHy: MACCUBHBIM U aKTUBHBIA. DHJIOLUTO3: MUHOUTO3, (ParomuTo3.
Ok3o1uto3. O00104Ka WM KJIeTo4Has cTeHka. CTpykTypa U (yHKINHU KJIETOYHON CTEHKHU pacTeHuil, rpuboB

[Mutomnasma. [lurozons. Llurockener. OgHomeMOpaHHBIE OPTaHOUIBI KJIETKH: SHA0IUIa3MaTUYECKas CETh
(OIIC), anmapart I"oabaxkH, JIM30COMBI, IEPOKCUCOMBI, BAKYOJIM PACTUTENbHBIX KiIeTOK. CTpoeHne U (yHKIUU
0JTHOMeMOpaHHBIX OpraHou10B kieTku. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IUIACTH/IBL: XJIOPOIUIACTBI, XPOMOILIACTHI, TEHKOILIACTBI,
UX CTpOCHUE U QyHKUUH. SAepHbIi annapat KIeTKH, CTPOSHHE U (HYHKIIHU.

HemeMmOpaHHbIe OpraHOMIb! KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KI€TOUHBIN LeHTp. OpraHouabl JBIKCHUS:
pecHUUKU U KTYTUKU. CTpoeHue U (PyHKIMH HEeMEMOpaHHBIX OPTaHOMIOB KIETKU

JlabopaTopHble 3aHATHS:

JlaGopatopHas pabota «CTpoeHue KIeTKH (PaCTeHNUs, )KUBOTHBIE, IPUOBI) U KJIETOYHBIE BKJIIOUCHHS (Kpaxmad,
KapOTUHOMIBI, XJIOPOTUIACTHI, XPOMOILIACTHI)»

[TproGpeTreHue onbITa NPUMEHEHHUS] TEXHUKH MUKPOCKOITMPOBAHHUS TP BBHIIIOJIHEHUH J1a00paTOPHBIX paboT.
IToaroroBka MUKpOIIpEnapaToB, HAOIOAEHHE C TOMOIIIBIO MUKPOCKOIIA, BBISBIECHHE PA3IMUUN MEXKITY
U3y4aeMbIMH 00bEKTaMHU, HHTEPIIpeTalus HaOII0JaeMBbIX SBIEHUH, (OpMyIHpOBaHUE BHIBOIOB

JlabopatopHnas pabota «IIpoHutiaeMocts MeMOpaHbl (TJ1a3MOJIN3, IETIIIa3MOJIH3)»

[IpuoOperenue onbITa NPUMEHEHUS] TEXHUKA MUKPOCKOITUPOBAHHUS TIPU BBHITIOJIHEHUH J1a00paTOPHBIX padoT.
[MoxroroBka MUKponpenapaToB, HAOIIOACHNUE C TOMOIIBI0 MUKPOCKOIA, BBISIBICHHE PA3ITHUUil MEXKITY
M3ydaeMbIMH 00bEKTaMU, HHTEPIPETAIHs HAOII0TaeMbIX SIBJICHHI, (POPMYITUPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpykTypHO-
(pyHKIHOHATbHBIE
daxTopsbl
HACJ1eICTBEHHOCTH

OcHOBHOE CoaepKaHue

TCOPCTH‘IQCKOQ oﬁyqelme:

N

Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTUYHBIC U HETOMOJIOTHYHBIC XPOMOCOMBI,
TarIOuIHBIN 1 auTioniHbIi Habop. Hyknennoseie kuciotel. JIHK u PHK. Ctpoenune HyKJIIEMHOBBIX KHUCIIOT.
Hyxneoruasl. Komnnementapusie azotucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JHK — nBoiinas

OK 01
OK 02




criupaib. Mectonaxoxaenue u ononornueckue Gpyaknun JJHK. JHK-skcnepruza. Bunst PHK. @ynkmmu PHK B
KJICTKE

IIpakTH4yeckune 3aHATHSA:

Pemenne 3aJlaqd Ha OoNnpeacICHUC TOCIICA0BATCIIbHOCTU HYKJIICOTHOB

Tema 1.6.
IMpoueccnl
MATPUYHOTO
CHHTE3a

OcHOBHOE coliep:KaHue

Teoperndeckoe o0yueHne:

N

Martpuunsiii cunte3 JIHK — pennmukanus. [puanuns: permukarun JJHK. Mexannsm permukarnun JJHK.
Pemapanusa JIHK (nopemnnexatvuBHasi, moctpemiekatuBHas ). Peakunu matpuunoro cunaresa. [IpuHiummn
KOMILIEMEHTAapHOCTH B peaknusix MarpudyHoro cunres3a. JJHK u rensl. ['eneTudeckuit koj, ero cBOMCTBA.
Tpanckpunimst — matpuanbiii cuate3 PHK. Tpancsmus u e€ stamel. YcnoBus 6uocunresa 6enka. CTpoeHue T-
PHK u xogupoBanne amuHOK#CIOT. Poitk prbocom B OnocuHTE3€e Oeska

HpaKaneCKne 3aAHATUA:

Pemenne 3amau Ha onpeneiaeHne MoCae0BaTEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oeka.
Perenne 3amau Ha ornpenereHne Mocae0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelika B cllydae U3MEHEHUs
nocJjegoBaTenbHOCTH HyKIeoTn10B JJHK

OK 01
OK 02

Tema 1.7.
HekeTo4yHbIE
¢opMbI KU3HU

OcHOBHOE coJiep:KaHue

TeopeTnueckoe odyuenue:

N>

Bupycsl — HexsleTouHbIe (hOPMBI KU3HU U 00IUraTHbIe napa3utsel. CTpOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, 0akrepuodaros. JKuznennsiit nuki JJHK-cogepxxamux supycos, PHK-conep:xamux Bupycos,
6axrepuodaros. BUY, renatut yenosexa.

bakrepun. O6mas xapakrepuctuka. [Tonstue mramMm. Bupycel n 0akTepuu: CX0JCTBA U pa3IuyHs

IIpakTHyeckne 3aHATHSA:

BupycHblie u 6akTepuanbHble 3a00aeBaHus. OOIIKe TPUHITUIIBI UCTIOIB30BAHUS JICKAPCTBECHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHNST aHTUOMOTHKOB.

[IpencraBieHne yCTHBIX COOOIIECHU ¢ TPE3CHTALUEH, ITOATOTOBICHHBIX 1O MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MpeTnoiaBaTesieM

OK 02
OK 04

Tema 1.8.

OO0MeH BelIecTB U
npeBpaiienne
JHEPIruM B KJIETKe

OcHOBHOE CoiepKaHue

1SN

Teoperndeckoe o0yueHne:

1SN

ACCUMMJISIIIAS ¥ TUCCUMUIIALIUS — JIB€ CTOPOHBI MeTabonm3Ma. Tunsl 0OMEHa BEeIeCTB: aBTOTPOGHBIN 1
reTepoTpOQHBIH, a3pOOHBII U aHAYPOOHBINH. DHEpreTHuecKoe odecredeHne KeTku: npespamienine AT B
00MeHHBIX nporeccax. PepMEeHTaTUBHBINA XapaKTep peakuil KIeTOYHOro MeTaboan3ma

[lepBuuHBIi CHHTE3 OpraHMYECKUX BeLECTB B KieTke. [Inactnyeckuii oomeH. @orocuHTe3. XeMOCHHTES.
AmnHa3poOHbII SHepreTuueckuii oOMeH. AHa’poOHbBIe OpraHn3Mbl. bpoxenune, aBTOTpOGHBII 1 TeTepoTPOdHBIN
THUI MTUTaHUS. AHAPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHUH. JTalbl SHEPreTHIECKOT0 0OMeHa.
I'nuxosnn3. bHoIornyeckoe OKUCIEHNE, MU KIIETOYHOE IBIXAHUE

OK 02




Tema 1.9.
Ku3HeHHBIH UK
KJeTKH. MuTO03.
Meiio3

OcHOBHoOE coJiep:KaHue

TeopeTnueckoe odyuenue:

KneTounslii 1iuKI1, ero nepruoasl u peryisius. [lepuoasr natepdassl ux ocodeHnocTr. Auddepenmarius
KJIETKU M apecT KJIETOYHOro 1ukia. /lenenue kietku — Muto3. CTaguu MUTO3a U MIPOUCXOSIINE TPOIECCHI.
Kapuokunes u nurokuHes. buonoruueckoe 3HaueHrue MUTO3a. Melo3 — peIyKIMOHHOE JiefieHue kineTku. Craauu
Meiio3a. Melo3 — ocHOBa MOJI0BOTO pa3MHOkeHus. [loBenenue xpomocoMm B meiiose. Kpoccunrosep.
buonornueckuii cmpica meiio3a. I dekTsl Meiio3a. Meiio3 B )KU3HEHHOM IHKJIE OPTraHH3MOB

OK 02
OK 04

KonTtpoabnas pabota
MoneKynspHbBIA ypOBEHb OPraHU3AINH KHBOTO

Paznen 2. Ctpoenne u GyHKIIUM OpraHuzmMa
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Tema 2.1.
Crtpoenue
opranu3ma

Conep:xaHue

[op}

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHUE TEOPETHYECKOT0 00yUeHUsl

OpnHoxzeTouHble opranu3mel. KonoHuanbHble opraHu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3aumocssi3b yacreit
MHOT'OKJIETOYHOT0 opranusMa. @yHkuus. Oprasbsl ¥ CHCTEMBI OpraHoB. AnmapaTsl OpraHoB. ['omeocTas
OpraHu3Ma M ero noJiJiep>KaHue B MPoIecce KU3HEeACSITeIbHOCTH.

CDYHKL[I/IOHaJ'ILHaH CUCTEMA OPraHoOB. Tkanu paCTeHHﬁ. TkaHM >KUBOTHBIX U YEJIOBEKA. OpFaHBI paCTeHHﬁ.
OpFaHBI U CUCTCMBbI OpPIraHOB JKUBOTHBIX U YCJIOBCKA. 3HadeHue OIIOPbI, ABMIKCHUS, IMTAHUSA, AbIXaHUA,
TPAaHCIIOpTa BEIICCTB, BBIACJICHU S, 3aAllIUTHI. 3HaueHue MPOABJICHUS Pa3ApPAXXKUMOCTU U PCTYJIAINNU

*B ToM 4ncyie Ha BBIOOP 00Pa30BaTEILHON OPraHu3alnnu:

s npodeccuit/crienuanbHOCTEN, CBSI3aHHBIX ¢ 00BEKTOM U3ydeHus «PacTeHus» TeopeTudeckuil Matepual
Tembl «CTpoeHHe OpraHu3May U3ydaercs yriyOJIeHHO Ha IpUMepe opraHusma pacteHui. TkaHu, oprassl U
CHCTEMBbI OPTaHOB YEJIOBEKA U JKUBOTHBIX pacCMaTpUBAIOTCS 0030pHO

s mpodeccuit/crienuanbHOCTE!, CBSI3aHHBIX ¢ 00BEKTOM H3y4eHUs «KMBOTHBIEY» TEOPETUUECKUI MaTepral
Tembl «CTpOoeHHEe OpraHu3May M3y4aeTcs yIiayOJlIeHHO Ha MTPUMEPe OPTaHU3MOB )KUBOTHBIX. TKaHU, OpraHbl U
CUCTEMbI OPIaHOB PACTEHMI U YEJIOBEKAa pacCMaTpUBAIOTC 0030pHO

Jns npodeccuit/crienanbHOCTEN, CBSI3aHHBIX ¢ 00BEKTOM H3ydeHUs «HeloBeK» TeOPeTHUECKUI MaTepuall TEMBbI
«CTpoeHne oprann3May u3ydaercs yriryOJIeHHO Ha MpUMepe OpraHn3Ma uesioBeka. TKaHH, OpraHbl M CUCTEMBI
OpraHOB PACTEHHH U JKUBOTHBIX pacCMaTpUBAIOTCS 0030pHO

OK 02
OK 04

OcHoOBHOE COICPKAHUE TIPAKTHYCCKOI'0 3aHATHUA:

Teopust kI0HATBEHO-CeNEKTHBHOTO nMMyHuUTeTa [1. Dpnuxa, M.1. Meunukoa. H}ekunonnsie 3a001eBaHus 1
snuaeMusi. BaxHeiiue snuaeMuy B MCTOPUH YesoBedyecTBa. BakiuHanus kak npoduiakTuka HHPEKIHOHHBIX
3a00J€eBaHUI.

[IpencraBieHue ycTHBIX COOOILEHUI € MTpe3eHTalKel, TOATOTOBICHHBIX MO MEPEUHI0 HCTOYHUKOB,
PEKOMEHJOBAaHHBIX MTPENOABATENIEM

Tema 2.2.

Conepxanue

OK 02




Dopmbl IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHUE TEOPETHYECKOT0 00YUeHusl 2
pa3sMHOKeHHUs! ®opmbl pa3MHOKEHUS Opranu3MoB. becrornoe 1 monoBoe pazmMHOXkeHne. Bupl 6ecronaoro pa3MHOXKEHHUS:
OPraHM3MoB NpOoCTOE JiefICHHEe HaJIBOE, ITOYKOBAaHHUE, PA3MHOKEHHE CIIOPaMH, BET€TaTUBHOE pa3MHOXEeHHE, (pparMeHTarus,
KJoHHpoBaHue. [1o10BOE pasMHOKEHHE.
*B ToM 4ncJe Ha BRIOOP 00pa30BaTeIbHON OPraHM3anNu:
s npodeccuil/cnienuanbHOCTE!, CBSI3aHHBIX ¢ 00BEKTOM U3ydeHus «PacTeHus» TeopeTudeckuil Marepual
TeMbl «DOPMbI pa3MHOXKEHUS OPTaHU3MOBY» U3ydaeTcsl yIiIyOJIeHHO Ha IPUMEepe OpraHu3Ma pacTeHUi.
Pa3MHOKeHMe Ye0BeKa U KUBOTHBIX PACCMaTPUBAIOTCS 0030pHO 2
Jliis mpodeccuit/cnenuanbHOCTEH, CBI3aHHBIX ¢ 00EKTOM H3y4deHHS «KUBOTHBIE) TEOPETHUSCKUN MaTepra
TeMbl «DOPMBI pa3MHOKEHUS OPTaHU3MOBY» U3ydaeTcs yrIIyOJIeHHO Ha MPUMEPE OPTraHN3MOB KUBOTHBIX.
Pa3MHOXeHHe pacTeHHU U 4eJI0BeKa pacCMaTPHUBAIOTCSI 0030PHO
s npodeccuil/crienuanbHOCTEN, CBSI3aHHBIX ¢ 00BEKTOM M3ydeHUs «HelnoBeK»» TeOpeTHUECKU MaTepHra
TeMbl «DOPMbI pa3MHOKEHHUS OPraHU3MOBY» U3ydaeTcsl yIIIyOJIeHHO Ha IpUMepe OpraHu3Ma 4eaoBeKa.
Pa3MHOXeHHE pacTeHUI M KUBOTHBIX PACCMATPHUBAIOTCSI 0030PHO
Tema 2.3. OcHOBHOE coliep:KaHue 4
OnTorenes TeopeTnueckoe o0yueHnue: 4
JKMBOTHBIX H ["amerorenes y xuBoTHbIX. Criepmarorenes u oorenes. CTpoeHue noiaoBbiX KieTok. Omiog0TBOpEHUE 1 2 OK 02
YyeJioBeKa IMOpHOHATILHOE pa3BUTHE )KUBOTHBIX. [lapTeHOorene3. OMOpuoreHes (Ha npuMepe JaHueTHUKa). Ctaaun OK 04
aMOpHOTeHEe3a
Pocrt u pa3Butue xuBoTHbIX. [locTamOproHanbHbIi nepuoa. [Ipsmoe u Henpsimoe pazutue. Pazsutue ¢ 2
MeTaMop(030M y 6€CIIO3BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX. CTaaAMN OCTIMOPHOHAIBHOTO PA3BUTHS Y
KMBOTHBIX U uesioBeka. [leprnosipl oHTOreHe3a yenoBeka. buonorudyeckoe crapeHue u cMepThb. I epoHTomorus
Tema 2.4. OcHOBHOE coep:KaHue 2 OK 02
OHnrorenes Teoperuueckoe o0yueHue: 2 OK 04
pacrenuii l'amerodut u ciopodut. PazmHoxeHne u pa3BuTHe Bogopocieil. PazMHOKeHUE U pa3BUTHE CIIOPOBBIX
pacTteHuil. PazMHOeHuUE U pa3BUTUE CEMEHHBIX pacTeHuil. Poct. I[leproas! oHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOE coliep:KaHue 2
OcHoBHBIC Teopernyeckoe odyueHnue: 2
NMOHSAITHSI TeHETUKHU | ['eHeTHKa KaK HayKa O HACJIEICTBEHHOCTH M U3MEHUYMBOCTU OpraHU3MOB. OCHOBHbIE T€HETHUECKHUE OHATHUS U OK 02
cumBoJibl. I'eH. 'enotun. denotun. AnnenbHble reHbl. AJIbTepHATUBHBIE TPU3HAKU. JJOMUHAHTHBIN 1
peLiecCUBHbBII pU3Haku. I'oMo3urora u rereposurora. Yucras aunus. ['ubpuasl. OCHOBHbIE METO/IbI TEHETHKU:
rUOpUIO0IOTHYECKUH, IMTOJIOTMYECKHE, MOJIEKYJIIPHO-TEHETUIECKHE
Tema 2.6. OcHoOBHOE coJiep:KaHue 4 OK 02
3akonomepnoctn | Teopernueckoe ooyuyeHue: 2 OK 04
HacJ/1e10BaHus 3akoHOMEpHOCTH 00pa3zoBaHus ramet. 3akoHbl . Mennens: MonornOpuaHoe ckpermuanue. [IpaBuio




JOMUHHPOBaHUS. 3aKOH eTMHOO00Pa3Hs MePBOTo MOKOJICHUS. 3aKOH pacIIeIUIeH s MpU3HaKoB. [{uTonornueckue
OCHOBBI MOHOTHOPHTHOTO CKpeIIMBaHus. [ MoTe3a YUCTOTHI raMeT. AHAIH3UPYIOLIee CKPELBaHUE.
JurnOpuaHoe ckpermyBanie. 3aKOH HE3aBUCUMOT'0 HAacJIeJ0BaHus Mpu3HaKoB. [lonurubpuanoe HacienoBaHue U
€ro 3aKOHOMEPHOCTHU

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE MPAKTHYECKOT0 3aHSITHS:

Pemenne 3aJla4 Ha OoNnpeaAcICHUEC BEPOATHOCTU BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPpHX MOHO-, AX-,
HOJ'II/IFI/I6pI/II[HOM 1 aHAJIUBUPYIOIICM CKPCIIMBAHNU, COCTABJIICHUC I'CHOTHUITMYCCKUX CXCM CKPCIIMBAHUS

*B ToM 4ncJe Ha BRIOOP 00pa30BaTeIbHON OPraHM3anNu:

Jliis mpodeccuit/cnenansHOCTeH CBA3aHHBIX C 00beKTOM H3yueHus «PacTeHus» HeoOXxoaum moaoop
TeHETHYECKHUX 3a/1a4 Ha OIpe/ieIeHIe BEPOITHOCTH HACIICICTBCHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
HOJIMTHOPHUTHOM U aHAIM3UPYIOLIEM CKPEIIUBAHUH Y PACTCHUM

g mpodeccuit/cnenuansHOCTEN CBA3aHHBIX C 00bEKTOM H3yueHUs «KHBOTHBIE» HE0OX0IUM TOI00D
TeHeTUYECKUX 3a/1a4 Ha OTNpeIeNIeHHE BEPOSITHOCTH HACJIEICTBEHHBIX PU3HAKOB IIPU MOHO-, JTU-,
MOJUTUOPHUTHOM U aHAJIM3UPYIONIEM CKPEIIMBAHUH Y )KUBOTHBIX

Jns npodeccuit/crienanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3ydeHus «YenoBek» Heo0XxoauM noadop
TeHeTUYECKUX 3a/1a4 Ha ONpe/ieIeHHe BePOATHOCTU HACIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-, JIU-,
HOJUTHOPHIHOM U aHAJIM3UPYIOLIEM CKPEIMBAHUY Y YETOBEeKa

Tema 2.7.
B3aumogeiicTrBue
TeHOB

OcHoOBHOE coJiep:KaHue

TeopeTnueckoe odyuenmue:

N>

I'eHoTHN Kak 1esI0CTHAsA cucTeMa. MHOXeCTBeHHOe JieiicTBUe reHoB. [lneiiorponust. MHOKeCTBEHHBIN
ajuenusM. BzaumoneiicTeue ajuienbHbIX reHoB. KogoMunupoBanue. BzaumoaeiicTBie HealIebHbIX TEHOB.
KommiemeHnTapHocTh. Onucras. Ilomumepus

IpodeccHnoHATHHO-OPHEHTHPOBAHHOE COEPKAHNE MPAKTHYECKOTO 3aHATHS:

Pemenne 3aZlad Ha OoNnpeaACICHUC BCPOATHOCTU BOSHUKHOBCHUS HACJIICACTBCHHBIX IPU3HAKOB IIPHU PA3JIMYHBIX
THUITIaX BSaHMOHeﬁCTBHﬂ T'CHOB, COCTABJICHHUC I'CHOTHUIIMYCCKUX CXCM CKPCUIMBAHU

*B ToM 4ucJie Ha BHIOOP 00pa3oBaTeIbHON OPraHM3alNu:

* JInst mpoheccuii/crieruanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3ydeHus «Pactenus» Heo6xoaum nmoadop
TeHEeTHYECKUX 3aj[ay Ha OIpe/eNIeHHe BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB MIPU
pa3IMYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB y PACTEHUH

* JInst mpoheccuii/crienanbHOCTEH CBSI3aHHBIX C 00BEKTOM H3y4eHUs «OKMBOTHBIE)» HEOOXOIUM 1OI00D
TeHeTHUYECKUX 3a/1a4 Ha ONpeiesieHe BEPOSITHOCTH BOSHUKHOBEHUS HACIEACTBEHHbBIX TPU3HAKOB MPU
pa3IMYHBIX THIAX B3aUMOJICHCTBUS T€HOB Y )KMBOTHBIX

* [l npodeccuil/cnennanbHOCTeN CBI3aHHBIX C 00bEKTOM H3ydeHHsl «YenoBek» Heo0X0auM moadop
TeHETHYECKUX 3a/1a4 Ha OIpe/IeJICHHE BEPOSTHOCTH BOSHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MPH
pa3IMYHBIX THIAX B3aWMOJICHCTBHUS TEHOB Y YEJIOBEKa

OK 01
OK 02




Tema 2.8.
CuenjieHHoOe
HACJIeTOBaHHE
NMPU3HAKOB

OcHOBHoOE coJiep:KaHue

TeopeTnueckoe odyuenue:

N

3akonbl T. Moprana. CuemnyieHHOe HacjleJOBaHUE T'€HOB, HAPYILIEHUE CLEIUIEHU. XPOMOCOMHAs TEOPHS
HACcJIeICTBEHHOCTHU. [ eHeTnueckoe KapTupoBaHue XxpoMocoM. Vcronb30BaHue KPOCCUHIOBEPA [UIsl COCTABICHUS
TeHETUYECKUX KapT XPOMOCOM

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IePsKAHHE MPAKTHYECKOT0 3aHSITHS

Pemenne 3aJlad Ha ONnpeaAcICHUC BEPOATHOCTU BOSHUKHOBCHHU A HACJICACTBCHHBIX IIPU3HAKOB IIPH CLUCIINICHHOM
HaCJICAOBAaHUH, COCTABJICHUC 'CHOTUITMYCCKUX CXEM CKPCHIMBAHUA

*B ToM 4ucJie Ha BLIOOP 00pa3oBaTeIbHON OpraHu3alumu:

Jlis mpodeccuit/cnenansHOCTeH CBA3aHHBIX C 00beKTOM H3yueHus «PacTeHus» HeoOXoaum moaoop
TCHCTHYCCKUX 3ada4 Ha OIIPCACICHUC BEPOATHOCTH BO3SHUKHOBCHHA HACICACTBCHHBIX ITPU3HAKOB IIPU
CIICIUICHHOM HAcJIeJJOBaHUH Y PACTCHUI

s npodeccuil/crienanbHOCTEN CBI3aHHBIX C 00BEKTOM U3ydeHus «KuBoTHEIe» HE00X0AUM noA0Op
TeHEeTUYECKUX 3aJ[ay Ha Ollpe/iesIeHHe BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB IIPU
CLICIUIEHHOM HAacJeJJOBaHUH Y dKHUBOTHBIX

Jns mpodeccuit/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHs «UenoBeKk» HeoOX0IuM 1moIoop
TeHEeTUYECKUX 3a/1a4 Ha OIpe/IeJICHHE BEPOITHOCTH BOZHUKHOBEHUS HACIEACTBEHHBIX IPU3HAKOB IIPH
CLEIUIEHHOM HacJeI0BaHUM Y YeIOBEKa

OK 01
OK 02

Tema 2.9.
T'eneTnka moJia

OcHOBHOE CoaCpKaHue

TeopeTnueckoe o0yueHue:

N

XPOMOCOMHBII MEXaHHU3M OIIPEIEICHUS 110J1a. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBIL. 'OMOramMeTHbIi 1
rereporaMeTHblil o ['eHeTHueckas cTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanne npu3HaKkoB, CLEIIIEHHBIX €
10JI0M

IIpakTHyeckne 3aHATHSA:

Pemrenne 3a4a4 Ha ONpeACJICHUC BEPOATHOCTU BOSHUKHOBCHHMA HACIICACTBCHHBIX MMPU3HAKOB, CIICIVICHHBIX C
I1OJIOM, COCTABJICHUC I'CHOTUIINMYCCKUX CXCM CKPCHIMBAHUSA

OK 01
OK 02

Tema 2.10.
I'eneruka
Yye0BeKa

OcHOBHOE CoepkaHue

Teopernyeckoe o0yueHue:

N

KapI/IOTI/IH YCJIOBCKA. MeTOI[bI HU3YUCHUS T'CHCTHUKH YCJIOBCKA: FeHCaHOFHqCCKHﬁ, 6HH3HCI.IOBLII>1,
HHTOF@HCTHHCCKHﬁ, 6HOXHMH‘ICCKHI>1, HOHYJ'ISIHI/IOHHO-CTaTHCTH‘ICCKHﬁ. HaCJ'IC,Z[CTBCHHBIC 3a00J1eBaHUs
YyelIoBeKa. | eHHbIC U XPOMOCOMHBIC Oose3Hu yeaoBeKka. bouesnu ¢ HaCHeHCTBCHHOﬁ OpeapacIioIoKCHHOCTLIO.
3HaueHue MGHHHHHCKOﬁ T'CHCTUKHU B MMIPCAOTBPAIICHUHN U JICUCHUN I'CHCTHYCCKUX 3a00J€BaHNH YeIoBeKa

HpaRanecmle 3AHATUA:

Pemenue 3aJa4 Ha ONIpEACJICHUC BEPOATHOCTU BOSHMKHOBCHHMA HACIICACTBCHHBIX IMTPU3HAKOB, NUCIIOJIb3YsI METO/bI
TCHCTHUKHU YCJIOBCKA, COCTABJIICHUC M'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA. HpeJICTaBIICHI/Ie YCTHBIX COO6HI€HI/II>'I C

OK 01
OK 02




Hpe3CHTaHHeﬁ 0O HaCJICACTBCHHBIX 3a00JIEBaHUAX YEIOBEKA

Tema 2.11. OcHOBHOE coJiep:KaHue 4
3axonomepHocTH | Teopernueckoe odyueHune: 2
U3MEHYUBOCTH B3aumoneiicTBue reHoTuna u cpeabl npu GopmupoBanuu penotuna. M3menunBocts npusHakoB. KauecTBeHHbIE
Y KOJIMYECTBEHHbIE MPU3HAKU. BUbl N3MEHYMBOCTH: HACEACTBEHHAs! M HEHACJIEICTBEHHASI.
3aKOH rOMOJIOTHUYECKUX PsIIOB B HacneAcTBeHHO u3meHunBoctu (H.M. BaBuios).
MonudukannonHas, win GeHOTUNHYECKas N3MEHYUBOCTh. PoJb cpezibl B MOIU(UKAMOHHON U3MEHUYHNBOCTH. OK 01
Hopma peakimu npusHaka. BapuanimoHHslit psa v BaprHallMOHHAasi KpUBast. XapaKTepUCTUKa MOIU(UKALIMOHHON OK 02
U3MEHYMBOCTH OK 04
HacnencTBeHHas1, Wiy reHOTHITMYECKask H3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
MyranuoHHas N3MEHYMBOCTb. Bupl MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. | [pnYrHbI BOSHUKHOBEHHUS
MYyTalHi
IIpakTHYecKue 3aHATHS: 2
Penienue 3ana4 Ha onpeeeHUe TUIIA MyTALlMK IIPY [IEpelade HACIEeACTBEHHBIX IPU3HAKOB, COCTABJICHUE
TeHOTUITMYECKHUX CXEM CKPEIIMBaHUS
Tema 2.12. OcHoBHoOE coep:kaHue 2
Cenexunst Teopernyeckoe o0y4eHue: 2
OpraHusmMon Cenexius Kak Hayka. MeTOoIbI CeIeKITMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. ICKycCTBEHHBIH 0TOOD: OK 01
MacCCOBBIN M MHIAMBUAYAJIbHBIN. DTarbl KOMOMHAIIMOHHOH cenekimu. CopT, mopoza, TaMM. OK 02
ANTOpUTMBI pELICHUE 3a7a4 Ha ONPEAECIIEHUE BO3SMOKHOIO BOSHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB 110
CEJIEKIIMH, COCTABICHUE FEHOTUITMYECKHUX CXEM CKPEIUBAHUS
KonTtposnnas padora 2
Ctpoenue u (pyHKIIMU OpraHn3zMa
Paznea 3. Teopusi 3Bosionuun 16
Tema 3.1. UcTtopusi | OcHOBHOe co/iep:KaHue 2
3BOJIIOLIMOHHOT 0 TeopeTnyeckoe o0yueHnue: 2
Y4eHus [IepBbie 3BOIOIMOHHBIE KOHIENIMH. [ 'pagyanucTuueckas sBontonuonHas konenius JK.b. Jlamapxka.
JBwmwxynue cuiiel sBomonu. Kpearmonusm u tpancgopmusm. Cucrematuka K. JIunnes u e€ 3nauenue s OK 02
(bopMHpOBaHUS UIEU IBOIIOLUU OK 04
[TpeamocsuIKy BOZHUKHOBEHUS JapBUHU3MAa. DBOJIIOLUS BUIOB B pupoae. boprba 3a cymecTBoBaHue.
EcrectBennslii oT60p. JlnBeprennns npu3HakoB U BU1000pazoBanne. OCHOBHBIE TOJ0KEHUSI CHHTETUIECKOM
teopuu 3Boro1uK (CTD). Ponb 3BOIIOIIMOHHOM Teopuu B POPMUPOBAHUHN HAYYHOM KapTUHBI MUpa
Tema 3.2. OcHOBHOE coiep:KaHue 2 OK 02
Muxpossoiouus | Teopernueckoe o0yueHue: 2




MUKpO3BOIIIOLHS U MAaKPOIBOJIIOLKSA KaK 3TaIlbl HBOJIIOLMOHHOTO Mporiecca. ['eHeTnyeckre OCHOBBI 3BOJIIOLHH.
MyTarun 1 KOMOMHAIIMY KaK 3JICMEHTapPHBIN 3BOJTIOIMOHHBIA MaTepual. [Tomysinus kak s5ieMeHTapHas
€MHHLIA HBOJIIOLIUY.

JBkymye cuitbl ((akTopbl) SBOIIONHHA. MyTallMOHHBIN MPOLIECC U KOMOWHATHBHAS U3MEHYMBOCTb. MHUTpaIys.
W3onsmust momy isiuii: reorpaduyeckas (poCTPaHCTBEHHAs ), OHMOIOTHYecKas (PENpPOTyKTUBHAS ).
EcrecTBeHHBIN 0TOOp — HaMpaBIAIOMIMKN GakTop dBOMIONMK. boprba 3a cylecTBOBaHNE KaK MEXaHU3M JACHCTBUS
€CTECTBEHHOT0 0TOOpa B momyssiiusax. Bu u ero kputepuu (npusHaku). BunooOpa3oBaHue Kak pe3ysibTaT
MHUKPO3BOJIKOLIUU

Tema 3.3.
Maxkpo3Bosaonus

OcHOBHOE coiep:KaHue

TeopeTnueckoe odyuenue:

N

Maxpossosmonus. @opMbl M OCHOBHBIE HanpaBieHus MakpodBomrormn (A.H. Ceseprios). [Tytu mocTikenus
OMOJIOTHYECKOT0 Mporpecca: apoMopdo3, uaroasanTanus, oomas gereHepamnus. MeToasl u3ydeHus
MaKpOIBOJIOIMH. 3aKOH 3apobiieBoro cxo/ctsa (3akoH K. bapa). buorenetnueckuii 3akon (2. ['ekkens, O.
Miosiep). O61ime 3aKOHOMEPHOCTH (ITpaBHIia) SBOTIOIIH

OK 02

Tema 3.4.
Bo3uukHoOBeHHE U
pa3BHUTHE KU3HH
Ha 3emiie

OcHOBHOE CoaCpKaHue

i

Teopernueckoe o0yueHne:

i

I'unoTe3sl u TCOpHUH BO3HUKHOBCHHUS JKU3HU HA 3eme: Kp€allMOHHU3M, CaMOIIPOU3BOJIbHOC (CHOHTaHHOG)
3apOKACHNUEC, CTAIMOHAPHOC COCTOAHUC, ITAHCIICPMUS, 6wnomoa3. Hauano OpFaHHqCCKOﬁ OBOJIIOIIUHA. IlosiBnenue
IMEPBLIX KJICTOK. 9BOJ’IIOL[I/I$I MeTaboJIM3Ma. 9BOJ'IIOIII/I$I HCPBBIX KIICTOK. HpOKapI/IOTLI H OYKAapHOTHI.
HpOI/ICXO}KI[eHI/Ie MHOT'OKJICTOYHBIX OPIraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX HapCTB OYKAapHOT.

OCHOBHBIE YCPThI SBOJIIONWHN PACTUTCIILHOIO MHpPA. OCHOBHEBIE YCPThI SBOJIOLWH ) XUBOTHOT'O MUpa

N

HpaRaneCKne 3aAHATUA:

HpeIICTaBHCHI/Ie YCTHOT'O COO6HICHI/I$I 1 JICHTBI BDEMCHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHHUA U PA3BUTUA
JKMUBOTHOI'O U PACTUTCIIBHOI'O MUPA, NOATOTOBJICHHLIX I10 IIEPEYHIO UCTOUYHUKOB, pPECKOMCH/JOBAHHBIX
npennoaaBaTcJICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenne
YyeJI0BeKAa —
aHTpoONoOreHe3

OcHOBHOE coep:KaHue

TeopeTnueckoe odyuenne:

N

AHTponosnorus — Hayka o yesnoBeke. CucreMaTnyeckoe MoJioxkeHue yenoBeka. CXo/ICTBO YesloBeKa ¢
>KUBOTHBIMU. OTINYMS YEJIOBEKA OT KUBOTHBIX. [[pIMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM MTPU3HAKOB.
Pa3BuTHe ro10BHOTO MO3ra ¥ BTOPOM CUTHAIBHOM cucTeMbl. COOTHOIIEHUE OMOIOTUIECKUX U COITMATBHBIX
(baxTOpOB B aHTPOIOreHE3e

OCHOBHBIE CTaIMM aHTpOTIOTeHe3a. J[puonuTeKn — MPeIKK YEJIOBEKa U YeIOBEKOOOPa3HbIX 00€3bsH.
IIporoanTpon — npealecTBEHHUK YeIOBeKa. APpXaHTPON — IpeBHENNN yenosek. [laneoantpon — ApeBHUN
yesoBeK. HeoaHTpon — 4emoBeK COBPEMEHHOTO THUTIA. DBOJIOIMS COBPEMEHHOTO YeIOBEKA.

Uenoseueckue packl. OCHOBHBIE OOJBIINE PACHl: €BpPOIIeOnHAs (eBpa3uiicKasi), HETrpO-aBCTPATIOUTHAS

OK 02
OK 04




(9KBaTOpHAaNbHAS), MOHTOJIOUHAS (a3MaTCKO-aMepUKaHCKas). BpeMs 1 MeCcTO BO3HUKHOBEHHUS YETIOBEYECKUX
pac. EqMHCTBO 4enoBedecKkux pac

IIpakTHYecKue 3aHATHS: 2
Bpewms u myTH paccenenus yenoBeka 1o rianete. [Ipucnoco0aeHHOCTh YeaoBeKa K pa3HbIM YCIOBUSM CPE/Ib.
Brnusinue reorpadguueckoit cpeapl Ha MOPQOIOTHIO U (PU3HOIOTHIO YeTOBEKa
3amuTa JEHT BpeMEHU U MEHTAJIbHBIX KapT B (popMare yCTHOTO COOOIICHHUS, TOATOTOBIEHHBIX 110 TIEPEYHIO
MCTOYHHKOB, PEKOMEHIOBAaHHBIX MTPENoAaBaTeeM
Kontpoabnas 2
TeopeTrueckre aceKThl IBOJIOLUH KU3HU Ha 3eMJie
paborta
Paznea 4. Dkosiorus 26
Tema 4.1. OcHOBHOE coJiep:KaHue 2
JKo0oruuecKue Teoperndeckoe o0yueHne: 2
¢daxTopnl U cpeabl | Cpenbl 0OUTaHKS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAsSI, TOYBEHHAsI, BHYTpUOpraHu3MeHHas. Pusuko- OK 01
JKM3HH XMUMHYECKHe 0COOEHHOCTH cpejl 00uTaHusl opraHu3MoB. [IpucrnocobieHnst OpraHu3MoB K AKHU3HU B Pa3HBIX OK 07
cpenax. [lonarue sxonorndeckoro akropa. Knaccudpukamms sxonornueckux ¢paxtopos. [IpaBuno MuHIMyma
10. JInbuxa. 3akon TonepantHoctu B. Hlendopna
Tema 4.2. OcHoBHOE coJiep:KaHue 4
Honmyasinus, TeopeTnyeckoe o0yueHnue: 2
coo01iecTBa, JKOoJIOrHYecKas XapaKTCpUCTHUKA BUJA U TIOIYJIAIINH. DKOJIOrHYecKast HUIIIA BUIA. JDKOJIOTHYECKHE
IKOCUCTEMBI xapakTepucTuku nonyssinuu. CooOriectBa 1 skocucteMsl. buonenos u ero crpykrypa (B.H. Cykaues). Ceszu
MEXy opraHnu3Mamu B OuorieHose. CTpyKTypHbIE KOMITOHEHTHI SKOCHCTEMBI: TIPOIYIICHTHI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BEmeCTB v MOTOK SHEPTHH B SKOcUcTeMe. Tpoduueckne ypoBHH. OK 01
AHTPOIIOTE€HHBIE SKOCHCTEMBI. ATPO3IKOCHCTEMBI. OTINYHS arPOIKOCUCTEM OT OHOTEOLIEHO30B. OK 02
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
[IpakTHYecKue 3aHATHS: 2
Tpoduueckue nenu u cetr. OCHOBHBIE MTOKA3aTeNN dKOcHcTeMbl. bromacca u mpoaykIust. JKoJornyeckue
MUPaMUJIBI YHCET, OMoMacchl U dHeprur. [IpaBuiio mupamMuIbl SHEPTUH.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aaHUI TIO TIEPEHOCY BEIIECTBA U IHEPTHH B IKOCHCTEMAX C
cocTapJieHHE TPOYUUECKUX 1eneil U mupaMu] OMOMacChl M SHEPTUU
Tema 4.3. OcHOBHOE coep:RaHue 4
Buocdepa - TeopeTnueckoe o0yueHnme: 2 OK 01
rjo0aJabpHas buocdepa — xxuBasg obonouka 3emnu. Pazputue npeacrasinenuit o buocdepe B Tpyaax B.M. Bepuaackoro. OK 02
IKOJIOrnYecKast Ob6nactu Ouocdeps! u e€ coctas. 2Kupoe BeiecTBo Onocdepsl U ero PyHKIUN OK 07
cucremMa 3aKOHOMEPHOCTH CymiecTBoBaHUA O6rochepsl. OcoOeHHOCTH Onocdepsl Kak TI00aTbHON SKOCUCTEMEI.

Jlunammuueckoe paBHoBecue B Ouocepe. PurmMuunocTs siBnenuii B 6uocdepe. KpyroBopoTs! BemecTs u




OroreoXMMHYEeCKHe UKIBL. [ T100ampHbIe 9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH U ITYTH UX PEUICHHUS

IIpakTHyeckne 3aHATHSA:

Pemienue IIPaKTUKO-OPUCHTHPOBAHHBIX paCYCTHBIX 3a/la4 Ha OIPCACIICHUEC TUIOIIaau HacCaXICHUU 11
CHMI)KCHUS KOHIOCHTpAUK YIJICKHCIIOrO ra3a B aTMocq)epe CBOCTO PEruoOHa NpOKNBAHUS

Tema 4.4.
Bansinue
AHTPONOTeHHBIX
(¢axrTopos Ha

onocdepy

OcHOBHOE coliep:KaHue

Teoperudeckoe o0yueHne:

N

AHTpOIIOreHHbIC BO3ICHCTBHS Ha Onocdepy. 3arps3HeHus Kak BH]I aHTPOIIOT€HHOTO BO3ICHCTBUS (Xumuueckoe,
Qusuueckoe, buonocuueckoe, OMxo0vl NPOU3B00CMea u nompebienus). AHTPONIOTCHHBIE BO3/ICHCTBUS Ha
atMmochepy. BosznelictBus Ha runapochepy (3aepssrenus u ux ucmouHukuy, ucmouierus 6o0). BoaeicTrus Ha
mutochepy (decpadayus nouewl, 8o30elicmsue Ha 2oOpHble Nopooda, Hedpa). AHTPOIIOTCHHBIE BO3/ISHCTBUS Ha
OHOTHYECKHE CO00IIECTBA (1eca u pacmumenbHble COOOUECMEa, HCUBOMHbBLL MUD)

IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COIeP:KAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aHaHHﬁ MO0 COXPAHCHUIO NIPUPOJHBIX PECYPCOB CBOCTO
PETHUOHA IPOKUBAHUA

*B ToM uncie Ha BLIOOP 00Pa30BaTEILHON OPraHu3alnu:

s npodeccuit/crienanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3yueHus «PacTeHus» mpeiaraercsi NpakTHKO-
OPHEHTHPOBAHHOE PACUETHOE 3aJJaHUE 110 PACUETY CTPYKTYPHI 3a1aCOB APEBECHHBI

I[J'I)I HpO(l)CCCI/II\/'I/ CHeLMalIbHOCTEN CBSI3aHHBIX C 00BEKTOM HU3YyUCHUA «KuBOTHBIE)» npepraracTcs MpakTUuKo-
OPUCHTUPOBAHHOC PACUCTHOC 3adaHNC 10 OLICHKC pBI60HpOI[YKTI/IBHOCTI/I BOJOCMOB

I[J'I)I HpO(i)CCCHﬁ/CHCHHaHLHOCTefI CBSI3aHHBIX C 00OBEKTOM HU3YyUCHUA «YenoBek» nperaracTes MMpakTUuKo-
OPUCHTUPOBAHHOC PACUCTHOC 3aIaHNC paCuCTa BOI[OHOTpe6J'ICHI/I$[ HACCJICHHOI'O ITYHKTA

Jns npodeccuit/crienanbHOCTEN CBA3aHHBIX C JOOBIYEH MOIE3HBIX HCKOMAEMBbIX IPEe/IaraeTcst PaKkTUKo-
OPHEHTHPOBAHHOE PACUETHOE 3aJaHUE 10 PACUETY CPOKA UCUEPIAEMOCTH IPUPOIHBIX PECYPCOB

Jns mpodeccuit/crienuanbHOCTEN CBA3aHHBIX C CEIbCKUM XO35HCTBOM IpeJIaraeTcsi MpakTHKO-
OPHEHTHPOBAHHOE PAacUETHOE 3aJlaHUe 110 OLIEHKE OaJaHca OPraHMYEeCKOro BEIECTBA MOUBBI

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
COLMAIBHO-
IKO0JIOrHYECKHX
(¢axkTopoB Ha
310pOBbe
Yye10BeKa

OcHOBHOE coep:KaHue

10

TeopeTnueckoe odyuenne:

3110pOBbE U €ro cocTapistomue. GaKkTophl, MOJOKUTEIBHO U OTPULIATEILHO BIMSAIONIME HA OPIraHU3M Y€JI0BEKa.
Bpenuble npuBbIYKY: ocaeacTBUs U npoduinakTuka. [IpodieMa TeXHOreHHBIX BO3AEHCTBHIM Ha 3/10pPOBbE
YesoBeKa (3JEKTPOMArHUTHBIE 110JIs1, OBITOBAst XMMHUS, U30BITOUHBIE IIYMBI, PaHalus U T.I1.). AfanTtanus
OpraHusMa 4esioBeKka K (pakTopam OKpysKarolei cpesibl. 3allUTHbIE MEXaHU3MbI OPraHU3Ma YeI0BeKa. 310pOBbEe
1 paboTOCTIOCOOHOCTb.

N

HpI/IHI_II/IHBI (bOpMI/IpOBaHI/ISI SHOpOBBCC6epeFaIOH_ICFO IIOBCACHUA. dusnueckas akTUBHOCTD U 300POBbE. prnnbl
340POBbA. OcCHOBEBI 3aKaIMBaHUs. BHOXMMUYECKHE aCIIEKThI palOHAJIbHOI'O INTAHUA. HpaBI/ma 0e301acHOro
HCIIOJIb30BAHUS OBITOBBIX HpI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB




IIpakTHyeckune 3aHATHSA:

OnpeneneHye CyTOYHOro paliioHa MUTAHUs

Co3gaHne MHANBUIYATBHOM MaMSITKH [0 OPTaHU3aIMH PAMOHAIBHON (PU3NYECKON aKTUBHOCTH

IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COIeP:KAHHE JIA00PATOPHOI0 3aHATHSI

NINN|&~

JlaGopaTtopHas paboTta Ha BbIOOD:

JlaboparopHas pabota «YMCTBEHHAas pab0TOCIIOCOOHOCTHY
OBraseHne MeToAaMH OTpeesieHus oKa3aTeneil yMCTBEHHON paboTOCIOCOOHOCTH, O0OBSICHEHHE MOTyYEeHHBIX
pe3yabTaToB U (GOPMYINPOBAHHE BHIBOAOB (MMMCHMEHHO) C HCMOIH30BAHNEM HAYYHBIX TOHATHIA, TEOPUI U
3aKOHOB

JlaboparopHas paborta «BimsHue abnotrnaecknx GakTopoB Ha YeoBeKa (HU3KHE U BEICOKHE
TEMIIEPATYPHI )»
W3yueHne MexaHU3MOB a/IalTAlliy OpPraHW3Ma YeJIOBeKa K HU3KHM U BBICOKHM TeMIIEpaTypaM U 00bsSCHEHUE
MOJTyYEHHBIX PE3YJIbTATOB B (POPMYIHPOBaHKE BBIBOJIOB (MIMCEMEHHO) C MCIIOJIb30BAHNEM HAYYHBIX MTOHSITHIA,
TEOPUI U 3aKOHOB

*B ToM uncie Ha BLIOOP 00pPa30BaTEILHON OPraHu3alnu:

B kauecTBe TPUITEPOB CHIDKAIOMIKUX PA00TOCTIOCOOHOCTD UCTIONIB30BaTh YCIOBUS OCYIIECTBICHHUS
npodecCHOHATBHOM AESITeIbHOCTHU: IIIyM, TEMIIEPaTypa, (U3ndeckas Harpys3Ka u T.J.

OK 02
OK 04
OK 07

Kounrtposannas pabora
TeopeTnueckue acneKThl SKOJIOTUU

HpO(l)eccI/IOHaJIbHO-OpI/leHTI/IPOBaHHOQ COACPKaHUEC (cozlepma}me NMPUKJIAAHOTO MO}IyJ'lSl)

Pasgea 5. buoJsorus B JKU3HA

Tema 5.1.
Bbuorexnosornm B
JKM3HHU KaXKIA0I0

Conepxanue

TeopeTnueckoe odyuenue:

buorexHonorus kak Hayka 1 Ipou3BoJcTBO. OCHOBHBIE HAlPaBJIEHHs COBPEMEHHOM OMOTEXHOIOIUU. MeTob!
6uorexHonoruu. OObEKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHUECKUX U TeHETHYECKUX IKCIIEPUMEHTOB.
[TpaBuia noucka 1 aHanu3a OMOIKOJIOTNYECKOM MHPOPMALIMH U3 PA3JINYHBIX HCTOYHUKOB (HayyHast U yueOHO-
Hay4Has JIMTepaTypa, CpeICTBAa MAcCOBOM MHpOpMaLuu, cetb VIHTepHET U apyrue)

NN~

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COeP:KAHNE MPAKTHYECKOT0 3aHATHSA:

Keiicpl Ha aHanmu3 nHGOpPMAIMK O HAYYHBIX TOCTHKEHHUSAX B 00JIACTH F€HETHUECKUX TEXHOJIOTUH, KIIETOYHOU
WHKEHEPUH, TMIIEBBIX OMOTEXHOJIOIMH. 3aluTa Kelca: IPeICTaBICHUE Pe3yJIbTATOB PEIIEHUs KEHCOB
(BBICTYIIJICHHE C IPE3EHTALIUEN )

Tewma 5.1 oOs3arenbHa Ui H3y4€eHUs CTYJIEHTaMH BceX NpodeccHil/cnennanbHOCTel

OK 01
OK 02
OK 04
nK:...

! YkasbiBatoTca MK, a1emMeHTbl KOTopbIX GOPMUPYET NPUKNALHON MOAYNb (MPOdECccMOHaNbHO-OPUEHTUPOBAHHOE COoEpKaHue) B CooTBETCTBMM ¢ PIOC peanmsyemoit

npodeccuun/cneumansHoctn CNO




*Tema 5.2.1. BuorexnoJsioruu B MeaquuuHe u ¢papmanum (151 npodeccuii/cnenuanbuocreii 34.02.02, 34.02.01, 34.01.01, 33.02.01, 4
32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)
Tema 5.2.1. ConepxaHue 4 OK 01
buorexnosiorun B | IlpakTnyeckne 3aHATHS: 4 OK 02
MeTuIluHE U Pa3BuTHe OHOTEXHOJIOTHIA B 00JACTH MEAUIMHBI M (hapMaIliK U MPUMEHEHHE UX B )KU3HHU YEIIOBEKA, TOUCK U 2 OK 04
¢bapmanun aHaM3 UH(OPMALIMU U3 PA3IMYHBIX UCTOUHUKOB (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CPeCTBA MacCOBOI
uHopmaium, cets IHTepHET U Apyrue)
Keiicel Ha aHanu3 nHGOPMAIMK O PA3BUTUHA OMOTEXHOJIOTHI B MEAUITMHE B GapMariyu (110 TPYIIam)
3ammra keiica: [Ipencrapnenne pe3ynbTaToB PENICHNs KEHCOB (BBICTYIUICHHE C MPE3CHTAINEH ) 2
IIpakTHYecKUe 3aHATHS: 4
OTHUYECKHUE aCTeKThl pa3BUTHSI OMOTEXHOJIOTUH U IPUMEHEHHUE UX B KU3HU U€JIOBEKa, MOUCK U aHAIHU3 2
UH(pOPMAIUK U3 PA3IUYHBIX HICTOYHUKOB (HayyHasi U ydeOHO-Hay4Has JIUTepaTypa, CpeACTBAa MacCOBOM
uHdopmaruu, cetb IHTepHET U qpyrue)
Keticel Ha aHayn3 nHGOPMAIIMU 00 STHYECKUX aCMIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (IO rpynmam)
3amuTa keiica: [IpeacraBieHue pe3yabTaTOB peleHHs KEHCOB (BBICTYIIEHUE C NIPE3EHTAaLMEN) 2
OcHoBHOE co/iep:KaHue
Pa3nea 6. buoskoJiornyeckue UccjieJ0BAHUA 14 OK 01
Tema 6.1. OcHOBHOE coliep:KaHue 4 OK 02
OcHoBHBIE Teoperuueckoe o0y4eHue: 2 OK 04
METOABI Hayunbiii MeTos1. MeTo1bl OM09KOJIOTMUSCKHUX MCCIICIOBAHUI: MTOJIEBBIE, TAOOPATOPHBIC, SKCIIEPUMEHTAIbHBIE. 2 OK 07
0M03KO0JIOrHYeCKH | MOHHTOPUHT OKPYKAIOLIEi cpe/ibl: TOKaIbHbIH, PerMoOHaNbHEIH 1 I00aIbHbIH
X MCCJIeI0BAHUIA MeTo/1bI TOMCKa, aHaIM3a 1 00pabO0TKH MHPOPMAIMH O MPOCKTE B Pa3IMYHBIX HCTOYHHUKAX
JlabopaTopHble 3aHATHS: 2
[TocranoBka 1enu, 3a7a4, BBIIBMKCHUE THIIOTE3bI, IPOBEACHUE YKCIIEPUMEHTA 10 ONPEIEICHUIO ONTHMAITbHBIX 2
YCIIOBHH ISl pocTa U GU3NOIOTUIECKOW aKTUBHOCTH JPOXIKEBBIX KIIETOK. BBIsSBICHNE 3aKOHOMEPHOCTEH,
(dopMynupoBaHHe BHIBOAOB M ITPOTHO30B.
JlaGopaTopHbie paboThl Ha BLIOOP MO MUHU TPyIIaM:
1. BuusiHHMe TemrepaTypsl Ha pocTa U (GU3HOIOTHYECKYI0 aKTHBHOCTD APOMOKEBBIX KIETOK
2. BnusiHue yrieBosoB Ha POCTa U (PU3UOIOTUIECKYIO0 aKTHBHOCTD APOMOKEBBIX KIETOK
3. CoueraHHOE BIHMSHUE TEMIEPATYpPhl U YTIIEBOJIOB HA pOCTa M (PU3NOJIOTHUYECKYIO aKTUBHOCTD
JIPOMOIKEBBIX KIIETOK
OcHoBHoOE coJiep:KaHue 10 SE 8;
Tema 6.2. | [IpakTHYecKoe 3aHsATHE 2 OK 04
buoskosornyeckn | O630p TeM yueOHO-HCCIIEIOBATEIBLCKIX MPOSKTOB. BBIOOD yueOHO-HCCIIeT0BATENHCKOTO MPOCKTA U3 2




# IKCIEPUMEHT

npeokeHHbIX. DopMUpOBaHUE KOMaH/IBI TPOEKTA. AJITOPUTM BBITIOJTHEHUS IIPOEKTA.
Kaxnas rpynma BeIOUpaeT 0AWH U3 BAPHAHTOB yU4eOHO-HUCCIIE0BATEILCKUX POCKTOB!

1. OreHka kagecTBa aTMoc(epHOTo BO3Iyxa

2. OreHka KayecTBa IMOYB METOJIOM (PUTOTECTUPOBAHUS

3. OrmeHka kayecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB T10 OPTraHOJICITHYECKUM U (PU3UKO-XUMUIECKUM

CBOMCTBaM

4. Bnusnue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PACTEHUI

5. BuwmsiHUE COJIEBOTO 3arpsi3HEHHS HA POCT M Pa3BUTHUE CEMSIH BBICIIUX PACTECHHIMA
Ilepesvuii 5man vinonHenus npoekma:
O6ocHOBaHKE aKTyaJIbHOCTH BbIOpaHHOU TeMbl. BrisBiienue npo0iaemMbl UccieaoBaHus, GOpMyIHMpOBaHHE
runoTe3bl. Beioop MeTomoB uccienoBanus. Beibop Touek ordopa mpod Ha TEPPUTOPUH MCCIIEIOBAHNS.
[TocranoBka 1ieneit u 3aaa4 uccnenoBanus. Onpenenenue GopMbl MPEICTABICHUS PE3yIbTaTOB UCCIICIOBAHMS.
OmnpepeneHre 3TanoB ¥ COCTABJICHUE IJIaHA MCCIIETOBAHUS

OK 07

JlabopaTopHble 3aHATHSA 6
Bmopoti sman évinonnenus npoekma: TOATOTOBKa HEOOXOAUMON HOCY/IbI M MaTepualia JUlsl SKCIIEpUMEHTAa, 2
NpOBE/IeHNE HKCIIEPUMEHTA, [IEPUOINUecKasi IPOBEpKa TEUEHUs dKCIIepUMeHTa/ cOOp MaTepuana B BBIOpaHHbIX
TOYKax orOopa nmpobd
Tpemuii sman evinonnenus npoekma: MOIy4eHNe NEPBUYHBIX SKCIEPUMEHTAIbHBIX JaHHbIX, IPOBEICHUE 2
CTaTHUCTHUYECKOI 00pabOTKH MOJIyYSHHBIX JAHHbBIX
Yemeepmoiii oman 8blnOIHEHUs NPOeKma.: BbISBICHUE 3aKOHOMEPHOCTEH, (GOpMyJINpOBaHUE BBIBOJOB U 2
IPOTHO30B, OIIEHKA Ka4yeCcTBa UCCIIelyeMOro 00beKTa Mo pe3ysibTaTaM OHO’KOIOTHIECKOT0 aHAIN3a
IIpakTHyeckue 3aHATUS
IIpomeskyTouHas arTecTanus (3a4er) 2
Bceero: 70




3. YcioBus peaju3anum NporpaMmmbl 001eo0pa3oBaTeIbHON JUCHUILTUHBI

3.1. JInsg peanu3zanyy MporpaMMbl AUCLUUIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEIYIOIINe
CHeIHaNbHbIe TOMEIECHUS:

Kabuner «buosorun», OCHaIICHHBIH O00OpyAOBaHHEM: MeOeNb, J0CKa, MeJ, HarjsaHbIC
nocoOust (KOMIUIEKTHl y4eOHBIX TaOJdHIl, IJIAKaTOB), TEXHUYECKUMH CpPEICTBAMH OOYYECHHUS:
KOMITBIOTEP C YCTPOMCTBAMHU BOCHPOM3BENCHHS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM,
yKa3Ka-TIpe3eHTep I Mpe3eHTalnH.

JlaGopatopusi, oOcHamieHHass 0OOpyJOBaHWEM MJIsi TPOBEICHUS 3aHATUH: MHUKPOCKOIIHI,
CEeKyHZOMEp, TOHOMETp, JlabopaTopHas mocyna (MpOOMPKH, MOJACTABKU Ui MPOOMPOK, MUHIETHI,
NECOK, CTYNKH C TeCTUKaMH, TIpeJAMETHbIE M TIOKPOBHBIE CTEK/IA, CTEKJISHHBIC MaJIOYKH,
NpenapoBalibHble UIJIbI, (GUIbTpOBaNIbHAsA Oymara (candeTku), cTaKaHbl) TUIIEPTOHUYECKH pacTBOP
xynopuga Hatpusi, 3%-HbII pacTBOp NEpOKCHAA BOAOPOAA, PAacTBOp #oja B HOOUCTOM KalWH,
TJIMIEPUH, KITyOHH KapTodens, JUCT 3JI0AeH KaHaJCKOH, TI0/ psIOMHBI OOBIKHOBEHHOU (PSAOWHBI WK
TOMaTa), JIyK pernyarblii, pa3BeJIcHHbIE B BOJIE IPOIKH);

3.2. UadopmarmonHoe obecrieueHue peaan3auy nporpaMMbl

1. JIna peanu3zanuu nmporpamMMbl OMOIHOTEeYHbIH (OH 00pa30BaTENbHONW OpPraHU3aluy JOKEH
UMETh T[IeYaTHble W/WIM DIEKTPOHHbIE O00pa3oBaTeNbHbIE W WH(POPMALMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHbIE Ul HCIOJb30BaHUS B OOPa30BATEIbHOM IIPOLECCE, HE CTapule MATU JIET C
MOMEHTa U3JaHUsl.

2. PexoMmeHayeMble TeuyaTHbIE M3JaHUS 10 pean3aluu 00meo0pa3oBaTelbHON AUCIUIITHHBI
MPEJICTABJICHbI B METOIMYECKUX PEKOMEHIAINAX M0 OpraHu3alii 00y4YeHUSI.

4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB 0CBOEHMS 0011e00pa30BaTeIbHON TN CHNILIHHBI
KoHTposib W OHEHKa pe3yabTaTOB OCBOEHHA 0O0IIe00pa30BaTeNbHON  JUCHUTUINHBI

PacKpBIBAIOTCS uYepe3 AUCHUILIMHAPHBIE PE3yJIbTaThl, HalpaBleHHbIE Ha (HOpPMUpOBaHHE OOLIMX U
npodecCHOHaTbHBIX KOMIIETEHIUH 0 pa3/ienaM U TeMaM COJIepKaHus y4eOHOro MaTepHania.

Oomas Pa3nen/Tema THn olleHOYHBIX MEPONPUATHH
KOMIIeTeHIHs

Pasnea 1. Kiterka — KonrponbHas pabota «MoeKyIspHbIi
CTPYKTYPHO-()YHKIIMOHAIbHASl | YPOBEHb OPraHU3aLUH KHBOIO»
eIHHHIIA ]KUBOT0

OK 02 Tema Nel.1. 3arojHeHre TaOIHUIIBI C OITMCAHUEM
buonorus kak Hayka METOJIOB MHUKPOCKOTIMPOBAHHS C UX
JIOCTOMHCTBAMM M HEJIOCTATKAMMU.
3anonnenne Tabauip! «Briman yqaeHbIX B
pa3BuTHE OUOIOTUN»

OK 02 Tema Nel.2. 3arnoHeHne CPaBHUTEINBHON TaOIHIIbI
OOm1ast xapakTepUCTHKA )KU3HU | CXOJICTBA U PA3JIUUUil )KUBOTO M HE JKUBOTO

OK 01 Tema Nel.3. ®poHTaIBHBIN ONIPOC

OK 02 buonornuecku BaxHbie [ToaroToBKa yCTHBIX COOOIIEHUH €

OK 04 XUMUYECKHAE COCAVHEHUS NIpe3eHTalneH

Brinmonnenue u 3amuTa J'Ia60paT0pHBIX pa60T:
«OnpeneneHI/Ie putamuHa C B MMpoaAYKTax

MTUTAHUS,
«'unpodunsHO-rHIPO(YOOHBIE CBOWCTBA
JUIHIOB
OK 01 Tema Nel 4. OueHnBaemasi JUCKYCCHS TIO BOIIPOCaM
OK 02 CTpyKTYpHO-(pYHKIIHOHAIbHAS JEKLIHUH

OK 04 OpraHM3aLHNs KIETOK Pa3paboTka MEHTaIbHOM KapThl 110




KJ1acCU(UKAIUK KIIETOK ¥ UX CTPOCHUIO Ha
IIPO- U 3YKapUOTUYECKUX U TI0 I[APCTBAM B
MUHH TpyIax

BrimonHeHue u 3aniuTa 1a00paTOpHBIX padoT:
«CTpoeHue KJIETKH (pacTeHusl, )KUBOTHBIE,
rpuOBI) ¥ KJIIETOYHBIC BKIIFOUEHUS (Kpaxmall,
KapOTHHOMIbI, XJIOPOIUIACTHI,
XPOMOILIACTHI)»,

«IIponutiaeMocTs MeMOpPaHbI (TIa3MOJIN3,
JIETIa3MOJIH3 )»

OK 01 Tema Nel.5. OpoHTaANTBHBIN OMPOC
OK 02 CrpykTypHO-(hyHKIIHOHATbHBIC |Pa3paboTka rioccapus
(hakTOpbI HACTIEACTBEHHOCTU Pewrenue 3aay Ha ornpezeneHue
I10CJIEI0BATEIbHOCTH HYKJIEOTHUIOB
OK 01 Tema Nel.6. @poHTaNIBHBIN OIpoc
OK 02 ITpoueccsl MmaTpuyHoro cunre3a | Tect «lIpomeccbl MATPUYHOTO CUHTE3a»
Pemenue 3ana4 Ha onpeneneHue
MOCJIEA0BATEIBHOCTH AaMUHOKHUCIIOT B
MOJIEKYJIe Oelka
Pemenue 3ana4 Ha onpeneneHue
MI0CJIEI0BATEIbHOCTH AMUHOKUCIIOT B
MoJIeKyJse Oeska B cilydae W3MEHEHHUs
noceA0BaTeNnbHOCTH HyKi1eotunos JTHK
OK 02 Tema Nel.7. @poHTaNIBHBIN O1poc
OK 04 Hexnerounsie popMbl KU3HU IlonroToBka ycTHBIX COOOLIEHHUI C
npe3eHTanuei (BUpyCcHbIe U OaKTepruaIbHbIE
3aboseBanus. OOIIME TPUHIUITBI
HCIIOJIb30BaHMs JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH IPUMEHEHUS] aHTUOMOTUKOB)
OK 02 Tema Nel.8. OpoHTaNBHBIN OIpoc
OOMeH BeleCcTB U MpeBpalleHue | 3aroHeHUE CPAaBHUTEIBHOM TaOIHIIbI
SHEPrUM B KJIETKE XapaKTePUCTUK THIIOB OOMEHA BEILIECTB
OK 02 Tema Nel.9. OO6cy>xaeHue 1o BOIpocaM JIEKIIUU
OK 04 JKU3HEHHBIN IHUKI KIETKU. Pa3paboTka neHThl BpeMEeHU KU3HEHHOTO
Muro3. Metio3 LUKJIa
Paznen 2. Ctpoenne u KonTponbnas padota «Ctpoenue u
(¢pyHKkuuM opranusma (GYHKIUHN OpraHu3Ma)
OK 02 Tema Ne2.1. OnenuBaemast TUCKyCCHs
OK 04 CrtpoeHue opranusma PazpaboTka MeHTaNbLHOM KapThl TKAHEH,
OpPraHOB U CHCTEM OPIaHOB OPIaHHU3MOB
(pacTeHusl, ’KUBOTHBIE, YEJIOBEK) C KPAaTKOM
XapaKkTePUCTUKON X (QYyHKIUI
[loaroroBka u npeaCcTaBlIeHUE YCTHBIX
coo01IeHui ¢ nmpe3eHTanuen (AMMYHHUTET,
WH(EKIMOHHBIE 3a00IeBaHNS, MTHIEMUH,
BaKIWHAIINS)
OK 02 Tema Ne2.2. OpoHTAITBHBIN OTIPOC
DopMBI pa3MHOKECHHS 3arnomHeHNe TaOIUIBI C KPATKON
OpPraHU3MOB XapaKTePUCTUKON U TipuMepaMu hopm

Pa3MHOXCHHA OPpraHu3MOB




OK 02
OK 04

Tema Ne2.3.
OHTOreHes )KUBOTHBIX U YEITOBEKA

Pa3paboTka JeHTbI BpeMeHH C
XapaKTePUCTHKON ATAIIOB OHTOTE€HE3a
OTAENBHOM TPYIION KUBOTHBIX U YEIOBEKA
10 MUKpOTpYIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2 4.
OHTOTeHEe3 pacTeHUI

CocraBieHune )KU3HEHHbIX IIUKJIOB PaCTEHHH
1o otaenaM (MOXOBUIHBIE, XBOILIEBUIHBIE,
MarlOPOTHUKOBHU/IHBIE, TOJIOCEMEHHBIE,
MMOKPBITOCEMEHHEIE)

OK 02

Tema Ne2.5.
OCHOBHBIE TTOHATHSA T€HETHKHA

PaspaboTka rimoccapust
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HACIICIOBAHHS

@poHTaNBHBIN ONPOC

Tect no Bompocam JeKIUU

Pemenue 3ana4 Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX NPHU3HAKOB IIPHU MOHO-, AU-,
MOJIMTUOPUTHOM U aHATU3UPYIOIIEM
CKpC€IIMBaHNH, COCTABJICHUEC TCHOTUITNYCCKUX
CXEM CKpEIIUBaHUs

OK 01
OK 02

Tema Ne2.7.
B3aumoericTBue reHOB

Tect

Pazpabotka rioccapus

Pemenune 3agau Ha onpeneneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HAcJIEJCTBEHHBIX IPU3HAKOB MPH
Pa3INYHbIX TUIIAX B3aUMOJECHCTBUS T€HOB,
COCTaBJIEHUE F€HOTUINYECKUX CXEM
CKpeLUBaHUA

OK 01
OK 02

Tema Ne2. 8.
ClemuieHHO€e HacJIEI0BaHNue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aay Ha ornpezeneHme
BCPOATHOCTU BOSHUKHOBCHU A
HaCJICACTBCHHBIX MPHU3HAKOB IIPpH
CLICTIJIEHHOM HACJIeJOBAHUH, COCTABIICHUE
IFCHOTUIIUMYCCKUX CXEM CKPCHIUMBAHUSA

OK 01
OK 02

Tema Ne2.9.
I'eneruka noia

Tect

Pa3pabotka rimoccapus

Pemenne 3ama4u Ha onpeiesieHHE BEPOSTHOCTH
BO3HUKHOBEHMS HACJIEACTBEHHBIX IPU3HAKOB,
CLIEIUICHHBIX C TI0JIOM, COCTaBJICHHUE
TEHOTUNNYECKUX CXEM CKpEeIlUBaHUSA

OK 01
OK 02

Tema Ne2.10.
T'enerunka yenoseka

Tect

Pa3paboTka rimoccapust

Pewenne 3anay Ha onpeznesieHHe BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEACTBEHHBIX TPU3HAKOB,
HCIIONB3YsI METOJIbI TEHETHKH YEJIOBEKA,
COCTaBJICHHE TEHOTUITMYECKUX CXEM
CKpeLIMBaHUsA

[TonroTroBKa yCTHBIX COOOIIEHHI €
TIPE3EHTalNEN O HACIIEICTBEHHBIX
3a00JIeBaHUAX YEIOBEKA

OK 01

Tema Ne2.11.

Tect




OK 02

3aKOHOMepHOCTI/I HU3MCHYMBOCTHU

Pemenne 3ala4 Ha OMIpEACJICHUC TUIIa

OK 04 MYTAI[UU TIPH TIepejiavue HacIeACTBEHHBIX
MIPU3HAKOB, COCTABJIIEHNE M'€HOTUITNYECKUX
CXEM CKpEIIMBAHUS
OK 01 Tema No2.12. Tecr
OK 02 Cenekiusi OpraHU3MOB PaspaboTka rimoccapust
Pemenue 3aa4 Ha onpeneneHre BO3MOKHOTO
BO3HHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB
10 CEJIEKLUH, COCTABJIEHUE N'€HOTUITNYECKUX
CXEM CKpeIlIBaHUs
Paznen 3. Teopust 3Boonun Kontponbnas padora «TeopeTnueckue
ACIEKThI IBOJIFOLIMN )KM3HHU Ha 3eMJIe»
OK 02 Tema 3.1. OpoHTaANTBHBIN OMPOC
OK 04 UcTopus sBomtormonHoro yuenus |Pa3paboTka JeHThl BpeMEHH pa3BUTHUS
9BOJIIOI[MOHHOT'O YUEHUS
OK 02 Tema 3.2. @poHTaTBHBIN OITPOC
MukposBotonus Pa3paboTka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OnenuBaemast TUCKyCCHs
MaxposBonronus Pa3paboTka rimoccapusi TEpMHUHOB
OK 02 Tema 3.4. @poHTaTBHBIN OITPOC
OK 04 Bo3HukHOBeHME U pa3BUTHE [ToaroToBka U MpeACTaBI€HUE YCTHOTO
YKU3HU Ha 3emiie COOOILIEHUS U JICHTH BPEMEHU
BO3HUKHOBEHMS U Pa3BUTHS )KUBOTHOTO U
PacTUTEIBLHOTO MUpPa
OK 02 Tema 3.5. @poHTaTBHBIN OITPOC
OK 04 IIpoucxoxneHue yenoBeka — Pa3pa0oTka JIeHT BpeMeHU 1 MEHTAJIbHbBIX
AHTPOINOIeHE3 KapT Ha BbIOOD:
«OBOJIOLUS COBPEMEHHOTO YEJIOBEKay,
«BpeMms u myTu pacceneHus 4eaoBeKa 1o
aneTey, «BiusiHIe reorpadguyueckoi cpeibl
Ha MOp(}oIIOTHIO ¥ (HU3HUOTIOTHIO YEIIOBEKAY,
«YenoBeueckue pacsl», 00CYyKIeHUE
Pa3neua 4. dxonorus KonTpoasnas padora «Teoperuueckue
aCNeKThI IKOJIOTMH»
OK 01 Tema 4.1. TecT o sxonornueckuM (hakTopam u cpeaam
OK 07 Okostorndeckue GakTopsl U KU3HU OPraHU3MOB
Cpebl )KU3HU.
OK 01 Tema 4.2. CocraBiieHHE CXe€M KpyroBOpoTa BEIIECTB,
OK 02 [Monynsimust, cooduiecTna, UCTIONb3YSl MaTepUaIbl JICKIIUH
OK 07 9KOCUCTEMBI Pemenne npakTHKO-OpHUEHTUPOBAHHBIX
pacueTHBIX 3a/1aHUil 10 NEPEHOCY BEIIEeCTBa U
9HEPIUU B SKOCUCTEMAX C COCTaBIICHUE
TpopHUUECKUX Lenel 1 nupaMuj 6MomMaccsl U
SHEpIruu
OK 01 Tema 4.3. OueHnBaemasi IUCKyCCHs
OK 02 Buocodepa - rnobanbHas Tect
OK 07 9KOJIOTHUECKAsi CUCTEMA Pemenne npakTHKO-OpHUEHTUPOBAHHBIX

pacyeTHBIX 3a/1a4 Ha OIpe/IeIeHUe TUIONIAH
Haca)K]IeHHﬁ 1A CHHKCHUSA KOHUOCHTPpAlun
YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETo
PEruoHa MpoOXKUBAHUA




OK 01 Tema 4.4. Tect
OK 02 Bnusinue anTponoreHHbIx Pemrienne nmpakTHKo-OpUEHTUPOBAHHBIX
OK 04 ¢dakTopoB Ha Ouochepy pacYeTHBIX 3aJaHHUI TT0 COXPAHECHUIO
OK 07 MPUPOHBIX PECYPCOB CBOETO PETHOHA
MIPOKUBAHUS
OK 02 Tema 4.5. OueHnBaemasi JUCKYCCHS
OK 04 Bnusiaue counansHo- BrinmonHeHus mpakTHYECKUX 3adaHH:
OK 07 AKOJIOTHYECKUX (PAaKTOPOB Ha «OmnpeneneHue CyTOYHOTO paruoHa
3I0pPOBBE YEIOBEKA MUTaHUS,
«Co31aHne UHANBUAYAJIbHON NaMsATKH 110
OpraHU3alMH PAIMOHAIBHON (PU3UYECKOM
AKTUBHOCTH»
Brimonaenue nabopaTopHoii paboThI Ha
BBIOOD:
«YMCTBEeHHas1 pab0OTOCTIOCOOHOCTH,
«Bnusiaue abnornveckux GakTopoB Ha
yesioBeKa (HU3KUE U BBICOKHE TEMIIEPATYPHI)»
*I[IpodeccnoHanbHO- 3amuTa Keiica: npeacTaBieHue pe3yabTaToB
OPMEHTHPOBAHHO COJEP:KaHHE |PELICHMS KeCOB (BBICTYIJICHHUE C
Paznen 5. buoJsiorusi B :Ku3HU Mpe3eHTaluen)
OK 01 *Tema 5.1 BrimontHeHMe Keiica Ha aHanu3 WHGOpPMAIUU
OK 02 buorexHonoruu B )XU3HU 0 Hay4dHbIX JOCTWKEHUSX B  00JacTu
OK 04 Ka)kJI0ro FEHETUYECKNX  TEXHOJIOTHH, KJICTOYHOU
IIK... WH)KEHEPUH, THUIIEBBIX OMOTEXHONOTUH (I10
rpynmnaM),  TpeACTaBICHHUE  Pe3yJbTaToOB
peLIeHus KeHCcoB
OK 01 *Tema 5.2.1. Brimonnenue keiica Ha aHanu3 WHGOpMAIUU
OK 02 Buorexuooruu B MeJUIIMHE U O pa3BUTUM OMOTEXHOJOTHH B MEIUIIUHE H
OK 04 dbapmanun ¢apmammu (0 TpymmamM), TpeACTaBICHUE
PE3YNbTATOB pELIECHUS KEWCOB
OK 01 *Tema 5.2.2. Brimonnenue keiica Ha aHanmu3 WHGOpPMAITUN
OK 02 buoTexHoI0rNY U JKUBOTHBIE 0 Pa3BUTHUU OMOTEXHOJIOTHI C
OK 04 HCIOJIb30BaHUEM JKUBOTHBIX, IPUMEHEHUE
IK... MIPOAYKTOB OMOTEXHOJIOTHUH B KU3HU
yesioBeKa (1o TpyImam), MpeicTaBieHue
pe3yJIbTaTOB pEIICHUs KEHCOB
OK 01 *Tema 5.2.3. Brimonnenue keiica Ha aHanmu3 WHGOPMAITUN
OK 02 BbuoTtexHonoruu u pacteHus 0 pa3BUTUU OMOTEXHOJIOTUH C
OK 04 WCIIONB30BaHUEM pacTeHH (110 Tpynmnam),
IK ... MPEJICTABICHUE PEIYIHTATOB PEIIEHUS KEUCOB
OK 01 *Tema 5.2.4. Brinonnenue keiica Ha aHanu3 nHGOPMaUN
OK 02 [IpombliieHHass OMOTEXHOJNIOTHS |0 PA3BUTUU MPOMBIIIIEHHOW OMOTEXHOJIOTUN
OK 04 (o rpymnmnam), npeacTaBieHue pe3yIbTaToB
IK ... peleHus KercoB
OK 01 *Tema 5.2.5. Brinonnenue keiica Ha aHanu3 nHGOPMaUU
OK 02 ConmanbHO-3THYECKHE aCIIEKThl |00 ATUYECKUX aCMEKTax pa3BUTHUS
OK 04 OMOTEXHOJIOTUI OroTeXHONOrUuH (1Mo Tpymnmnam),
IK ... MIpEJICTaBICHUE PE3YIHTATOB PEIICHHS KEHCOB

Pa3nea 6. BuosxkoJsiornuyeckue

Hpe):[CTaBJ'IeHI/Ie PE3YJIbTATOB BBIITOJHCHUA

2 MK ykasbiBatoTca B cooTsetcTeunm ¢ ®rOC CMO peannsyemoitr npodeccum / cneumanbHOCTH




HCCIea0BaHUA

y4e0HO-UCCIIeIOBATEIBCKUX TPOEKTOB
(BBICTYIIIICHHE C ITPE3CHTAINEN )

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHBIE METObI
OMOPKOJIOTHUECKUX
HCCISIOBAHNI

Brinonnenue nabopatopHbIX paboT Ha BBIOOP
B MUHHUTPYIIIaX:

1. Bnusiaue TemmepaTypsl Ha pocTa U
(U3NOTIOTHYECKYIO0 aKTUBHOCTD
JPOKKEBBIX KIETOK

2. Bnusiaue yrneBogoB Ha pocrta U
(U3NOTIOTHYECKYIO0 aKTUBHOCTD
JPOXOKEBBIX KIIETOK

3. CoueraHHO€ BIUSHUE TEMIIEPATYPHI
Y YIJIEBOJOB Ha pOCTa U
(bU3HONOTMYECKYIO AaKTUBHOCTD
JPOXOKEBBIX KIIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskoornyeckuii S3KCepuMeEHT

Brinonnenne yueOHo-UCCIE10BATEIBCKOTO

IPOEKTa Ha BBIOOD:

1. OueHka kauecTBa aTMOCHEPHOTO
BO3/yXa

2. OueHka KayecTBa [0YB METOJIOM
¢burorecTUpOBaHUA

3. OueHka KayecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB I10 OPraHOJIENTUYECKUM U
(U3UKO-XMMHUYECKHM CBOWCTBAM

4. Bunusuue I[IAB nHa pocT u pazButue
CEMSH BBICHIMX PACTEHUN

5. BuusHMe coneBoro 3arps3HeHUs Ha POCT
U Pa3BUTHE CEMSH BBICIIUX PACTCHUI

OK 01
OK 02
OK 04
OK 07

BrinoniHeHMEe SK3aMeHAIMOHHBIX 3aJaHUN

3. YCJIOBUA PEAVINBALIMA YYEBHOT' O IPEIMETA
YIIII0.02 BUOJOI'usl

3.1. TpeGoBaHNs K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHHUYECKOMY O0ecre4eHHI0
Peanu3arus nmporpamMMbl JUCHUIUTHHBI TPEOYET HATMUMS y4eOHOTO KaOMHETa OMOJIOTHH.
ObopynoBanue yueOHOro KaOUHeTa:
Y4eOHast MeOeIb: CTOJIBI YYCHHUYECKUE, CTYJIbs YUSHUYECCKHE, CTOJ JIJIS TIPENOIaBaTeIIs, CTCHIBI.
ObopynoBanue: yueOHast JOCKa.
ITepenocHoe MynbTHUMEAHMITHOE 000PYI0BAHUE: HOYTOYK.

CranmoHapHO€ MyJTbTUMEINHHOE 000PYIOBaHNE: CTAIIMOHAPHBIN SKpaH, MPOEKTOP.

3.2. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEILHOMH Y4eOHOM JINTepaTypbl, HE00X0AMMOH 1A
OCBOECHH Y4eOHOI0 IpeaMera

3.3. OcHOBHBIE HCTOYHHMKH:

1. Buonorust: y4eOHUK M MPAKTUKYM JJisi CpeaHero mpodeccuoHanbHoro oopasosanus / B.H.
Speirus [u ap.]; nox penakuueit B.H. Speiruna — 2-¢ uza. — M.: Usnarensctio FOpaiir, 2023. — 378 c.
— (mpodeccuonanbHOE 00pazoBanue). — Teker: HenocpencTBenHblid. ISBN 978-5-534-09603-3
OopasoBarenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/viewer/biologiya-511618

2. buonorusa: KIETKM ¥ TKaHH: ydeOHOe mocoOue I cpeaHero mnpodhecCHOHaTHHOTO
obpazosanus / JI.K. Ooyxos, B.H. Kupuienkosa. — 3-¢ u3n., mepepad. u gon. — M.: M3natenbcTBo
KOpaiit, 2023. — 358 c¢. — (Ilpodeccnonanproe oOpazoBanue). — ISBN 978-5-534-07499-4.




OopasoBarenpHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/viewer/biologiya-kletki-i-tkani-
516336

3. buonorus. ba3oselil u yriyonennsiii ypoau: 10-11 kimaccsl: yueOHHK Ui CpeHEro oOiero
obpasoBanus / B.H. Speirun [u ap.]; mox obmieii penakimeit B.H. Spbiruna — 2-e usa., nepepad. u
non. — M.: UznarensctBo FOpaiit, 2023. — 380 c. — (O6meoOpa3oBatenbubiii 1uki). ISBN 978-5-534-
16228-8 — URL.: https://urait.ru/viewer/biologiya-bazovyy-i-uglublennyy-urovni-10-11-klassy-530646

4. Andeposa, I'.A. I'eHeTrKa: yueOHHK A5 cpeiHero npodeccruonansHoro oopasosanus / I'A.
Andeposa, I'.Il. Tlogropaosa, T.U. KonmaypoBa. — 3-¢ m3x., ucrp. u mgom. — M.: M3matenbcTBo
FOpaiit, 2023. — 200 c. — (ITpodeccuonanpHoe oOpazoBanue). ISBN 978-5-534-11678-6 — URL:
https://urait.ru/viewer/genetika-518543

5. Jlanunkast, T.B. Tectsl: yueOHOE TTOCOOHE Ts CpeiHEro mpodeccHoHaIbHOro 00pazoBanus /
T.B. Jlanumkas. — M.: M3aatensctBo HOpaiit, 2023. — 40 c. — (IlpodeccronansHoe oOpa3zoBaHue).
ISBN 978-5-534-14157-3 — URL. https://urait.ru/viewer/biologiya-testy-519715

3.4. lonoJHUTeNbHbIEe HCTOYHUKH:

1. CaBuna, O.B. boranmka: Ouoxumus pacTeHui: ydeOHOe TocoOHMe i CpeIHEero
npodeccuonanbHoro obpasosanus / O.B. CaBuna. — 2-e¢ m3a., ucnp. u jgon. — M.: M3garenscT-Bo
FOpaiit, 2021. — 227 c. — (Ilpodeccuonanproe oopazoanue). — ISBN 978-5-534-12500-9. — TekcrT:
AJICKTPOHHBIN // OO0pazoBateibHas wiatopma IOpaiit [caiiT]. — URL:
https://www.urait.ru/bcode/475678

2. KoncrantuHoB, B.M. buomorus nmns mnpodeccuii W CHEIHMATIBLHOCTEH TEXHHYECKOTO U
€CTeCTBEHHO-HAyyHOro mnpoduiei: y4eOHMK [ MCIOJBb30BaHMSA B  y4eOHOM  Ipolecce
oOpa3zoBatenpubix yupexaeHuid CIIO Ha 0aze ocHOBHOro o0mero oOpa3oBaHHsA C TOTYyYEHHEM
cpennero obmiero oopazosanusi / B.M. Koncrantunos, A.I'. Pe3anos, E.O. @azneeBa; mon pegaxkiueit
JIOKTOpa Ouonornyeckux Hayk, npodeccopa B. M. Koncrantunosa. - 7-e u3z. crep. — M.: Akagemusi,
2018. — 331 c. - (IIpodeccuonansHoe obpazoBanue. OOmeoOpazoBaTenbHble AUCHUIUIMHEI). [SBN
978-5-4468-6577-2

3. ®oncoBa, H.A. AHaToMusl LEHTPAIbHOW HEPBHOW CHCTEMBI: YYEOHHMK Ui CpEIHEro
npodeccuonanbHoro ooOpazoBanuss / H.A. ®oncoBa, B.A. Jlyobmmn, WM.IO. CepreeB. — M.:
WznatensctBo FOpaiit, 2021. — 338 c. — (IIpodeccronansHoe obGpazoBanue). — ISBN 978-5-534-
00669-8. O6pazoBarensHas mwiarhopma FOpaiirt [caiir]. — URL: https://www.urait.ru/bcode/470863

4. MOpmaxoBa, O.U. buonorus: Beimatomuecs: ydeHble: ydeOHOE TIMOCOOME I CPEIHETrO
npodeccuonansHoro oopasosanus / O.M. KOngakosa. — 2-¢ u3n. — M.: U3marenscto FOpaiit, 2023.
264 c. — (Ilpodeccuonanmpnoe obOpazoBanue). — ISBN 978-5-534-11033-3. — URL:
https://urait.ru/viewer/biologiya-vydayuschiesya-uchenye-517124

3.5. Ilepeyenr mnporpaMMHOro odecnedeHusi, NPo(pecCHOHAIBbHBIX 0a3  JaHHBIX,
HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM pecypcoB HHAOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI

ceTn «AHTEepHET», HEOOXOAMMBIX /IJISl OCBOCHUS y4eOHOr0 mpeMeTa

CoBpemenHble npodeccuoHanbHble 0a3bl naHHbIX (CIIBJ):

Ne| HaumeHnoBanue

O6pazoBarenpHas miargopma KOPAUT (DnexTponHast oOpa3oBaTebHAs CUCTEMA)

OnextpoHHble yuebnble u3aanus OO0 «PocyueOnuk» («podan-«Benrana-I'pad»)

SHCKTpOHHBIC y‘-IC6HI)IC n3aaHus AO ((HS,Z[&TCHBCTBO «HpOCBCH_[eHI/Ie»

OnektpoHHas oubnuoteunas cucrema «PROFoOpa3oBanue»

OnextponHas OubanoreyHas cucrema «M3narenscrBo Jlanpy

OO B WNEF

OnexrponHas oubmmoteunas cucrema «9bC JIAHby




4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUA ITPEIMETA
YIII10.02 BUOJIOT' U

KOHTpOJIb " OLICHKA PE3YJIbTATOB OCBOCHUSA NUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAaBaTCIIEM Ha
TCOPCTUYCCKUX 3aHATUAX B BHIC q)pOHTaJ’ILHOFO IMUCbMCHHOI'O WJIM HWHIAUWBHUAYAJIBHOTO YCTHOI'O
ormpoca € HCIIOJIb30BAHHUEM HAarJIsIIHBIX MAaTCpHUaiOB. Ay,Z[I/ITOpHaSI CaMOCTOATCJIbHasA pa60Ta
CTY/IGHTOB BBITIOJTHSETCS 110 3aIaHUIO MPENoaBaTelNsl U MO HETOCPEACTBEHHBIM €T0 PYKOBOJICTBOM.
Takue 3aHATHS CITOCOOCTBYIOT 3aKPEIUICHHUIO M CHCTEMAaTH3aIlMK 3HAHWUK, (POPMHUPYIOMHX OO0IIne H
npodeccHoHaNbHbIE KOMIETCHIMH. [Ipy 3TOM OCyHIeCTBISETCS WHAMBUIAYAIBHBIA TOAXOA K
CTYICHTaM C HCIOJb30BAHUEM 3aJaHUN pa3IMYHON CTENEeHM CIOXKHOCTH. B KauecTBe BBIABICHHUS
o0IIero ypoBHS YCBOSIEMOCTH IIMPOKO HCIIONB3YeTCsl HAIlMCaHWe TpapuyecKuX JAWKTAHTOB,
BBIITOJIHEHUE TECTOBBLIX SaHaHI/Iﬁ MOBBIIIIEHHON CJIOKHOCTH. Takxke OCYHECTBIIICTCA BHCAYAUTOPHAA
paboTta ydamuxcs B BHJAE MOATOTOBKH WHIWUBUIYAJIBHBIX MPOEKTOB. MTOroBas orneHka Mo y4eOHOM
nucturuinHe YIIITO..02.«buonorusy BRICTaBIAETCS MO Pe3yJabTaTaM 3K3aMEHa B BECEHHEM CEMECTpe
B yctHOW ¢dopme mo Omimeram. Pabouas mnporpamma ajganTupoBaHa s OOYYarOMIMXCS C
OIrpaHU4YC€HHBIMU BO3MOXHOCTSMMU. B Hen npeayCMOTPCHbI MHAWBUAYAJIbHBIC 3aJlaHUAd U pa60Ta C

JIOTIOJTHUTEIBHOM TUTEPATYPOH.

Pe3yabTaTsl 00yueHnus (0CBOEHHbIE YMEHMHS,
YCBOEHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJISI U OLIEeHKH
pe3yJabTaToB 00y4eHUs

YMeHust: 00bACHATH posib OMOJIOTUH B (hOpMU-
POBaHUM HAYYHOT'O MUPOBO33PEHUS; BKJIA] OHO-
JIOTHYECKUX Teopuil B popMupoBaHHUE COBpE-
MEHHOM €CTECTBEHHOHAYYHOUN KapTHUHBI MUPA;
€MHCTBO JKUBOH U HEXXUBOW IIPUPOJBI, POACTBO
’KHMBBIX OPIaHU3MOB; OTPHLIATEIILHOE BIIUSHUE
aJIKOToJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha YMOPHOHAJIBHOE U MTOCTAMOPUOHAIIBHOE Pa3-
BUTHE YENIOBEKA; BIUSHUE SKOJIOIMYECKUX (ak-
TOPOB Ha JKUBbIE OPTaHU3MBbI, BIUSHUE MyTare-
HOB Ha PacTEHHUs, >KUBOTHBIX U YEJIOBEKA; B3au-
MOCBSI3H U B3aUMOJICHCTBUE OPTaHU3MOB U OK-
pyXaromieil cpeibl; IPUIUHBI U PaKTOPBI 3BO-
JIIOLUY, U3MEHSIEMOCTb BUJIOB; HAPYILLECHUS B
pa3BUTUU OPTaHU3MOB, MYTAllUU U UX 3HAUYECHUE
B BO3HMKHOBEHMHU HACIIEICTBEHHBIX 3a00J1€Ba-
HUI{; yCTOMYUBOCTB, PA3BUTHE M CMEHBI SKOCH-
CTEM; HEOOXOIUMOCTb COXPaHEHHsI MHOr000pa-
345 BUJIOB;

YceTHbli onpoc

[TucbmMeHHBIM onpoc

TecToBBIf KOHTPOJIb

[ToaroroBka pedepaTUBHBIX COOOLICHHA 1
JIOKJIaJIOB

3amuTa npe3eHTaIui

Pemenue cutyallnoHHbIX 3a/1a4.

pemaTh IeMEHTapHbIe OMOJIOTHYECKUe 3a/1a4H;
COCTaBJISTh DJIEMEHTAPHBIE CXEMBI CKPEIIIMBAHUS
Y CXEMBI ITIepeHoca BEIIECTB U Iepenadn
SHEPTUH B SKOCUCTEMaXx (IIETTH TTUTAHNU);
OTHMCHIBAaTh OCOOEHHOCTH BUJIOB TIO
MOP(}OTOrHYECKOMY KPUTEPHIO;

YcerHsli onpoc

[TucbmMenHsI onpoc

TecToBBI KOHTPOJIB

Pemenue cutyallnoHHBIX 3a/1a4.

BBISIBJISTH MPUCTIOCOOIEHNS OPraHU3MOB K cpesie
oOuTaHMsl, NICTOYHUKU U HAJTMYME MYTareHOB B
OKpy>Karole cpeae (KOCBEHHO), aHTPOIIOTE€H-
HBIE I3MEHEHHUS B DKOCHCTEMAaX CBOCH MECTHO-
CTH,

VYcrHbI# onpoc
ITucrMenHsIit onpoc
TecToBBI KOHTPOJIb
3ammura npe3eHTaui

Pesynbrarel 00yueHus (0CBOEHHbIE YMEHUS,
YCBOEHHBIE 3HAHUSA)

®DOopMBI U METOJIBI KOHTPOJIS U OTICHKH
pe3yabTaTOB OOyUeHUS




CpPaBHMBATh OMOJOTHYECKHE OOBEKTHI: XUMHUE-
CKHI cOCTaB TeJ KUBOW U HEXUBOU IPUPOJIBI,
3apo/ibIIIeii YeJIoBeKa U APYTuX KUBOTHBIX,
MIPUPOJIHBIE SKOCUCTEMBI U arPO3KOCHUCTEMBI
CBOEH MECTHOCTH; TPOIIECCHI (ECTECTBEHHBIHN U
HCKYCCTBEHHBIN 0TOOD, MOJI0OBOE U OecIooe
pPa3MHOXKEHHUE) U JeTIaTh BBIBOABI U 0000IICHHUS
Ha OCHOBE CPaBHEHUS M aHAIIN3a;

VYcrHbI# onpoc

ITucrMenHsIM onpoc

[Toarororka pedepaTUBHBIX COOOIICHUH
3anura npe3eHTaum

aHAJIM3UPOBATH U OIICHUBAThH PA3JIMYHBIE TUIIOTE-
3bI O CYITHOCTH, IIPOUCXOKICHUH KU3HU U YEII0-
BeKa, II00aIbHBIC IKOJIOTUIECKHE MTPOOIIEMbI U
UX pEIIeHHs, TIOCIEICTBUSI COOCTBEHHOH /1es-
TEJILHOCTH B OKPY>Kalollen cpenie;

YcTHBIN onpoc
IToaroroBka nokianoB
3ammra npe3eHTaun

n3y4aTb UBMCHCHHUA B OKOCUCTEMAX Ha OMoJI0ru-
YCCKHUX MOJACIIAX

VYcerHbIi onpoc
ITucrMenHsIM onpoc
TecToBBIf KOHTPOJIb

HAXOJUTh UH(OPMALINIO O OMOJIOTUIECKUX 00B-
eKTaxX B pa3IMYHbIX UCTOUYHUKAX (YueOHHKaX,
CIpaBOYHHMKAX, HAYYHO- MOMYJISPHBIX U3AAHUSAX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax cetu MuTep-
HET) ¥ KPUTHYECKH €€ OlICHUBATh;

[ToaroroBka pedepaTUBHBIX COOOIICHHIA
3ammra npe3eHTaIui
CocraBieHnue KpoccBOpOB

3HaHus:

OCHOBHBIE TTOJIO’KEHUSI OMOJIOTUYECKUX TEOPUH U
3aKOHOMEPHOCTEH: KJIETOUYHOM TEOPUH, 3BOJIIO-
LIMOHHOTO y4yeHus, yueHnus B.M.Bepnaackoro o
o6uocdepe, 3akonsl [.Menzens, 3aKkOHOMEPHO-
CTEW U3MEHYHUBOCTH U HaCJIICACTBCHHOCTH,

YcTHBIN onpoc

[TucbmMeHHBIM onpoc

TecToBBIf KOHTPOJIb

Pemienue cutyaliuoHHBIX 3a0a4

CTpoeHue U GYyHKIMOHUPOBAHHE OHOJIOTHYEC-
KHX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM,
CTPYKTYpPBI BUJa U SKOCUCTEM

YcTHBIN onpoc

ITuceMenHsI onpoc

TecToBBI KOHTPOIB

Peuienue cutyalioHHbIX 3a7a4
Peuienue kpoccBopioB

CYUIHOCTh OMOJIOTMYECKUX MTPOLIECCOB: Pa3MHO-
KEHMSI, OTJIOIOTBOPEHUS, IEHCTBUS UCKYCCT-
BEHHOT'O M €CTECTBEHHOTO 0TOOpa, hopmMupoBa-
HUE TPUCTIOCOOIEHHOCTH, POUCXOKIACHHUE BU-
JI0B, KPYTOBOPOT BEIIECTB U MPEBpAICHUE YHEP-
T'HH B KJIETKE, OPTraHU3Me, B IKOCHCTEMaX U OHO-

cdepe;

VYcTHBII onpoc

ITuceMenHsI onpoc

TecToBBI KOHTPOIB

Peuienue cutyalinoHHbIX 3a7a4

BKJIAJ] BBIJAIOMIMXCS (B TOM YMCIIE OT€YECTBEH-
HBIX) YYEHBIX B Pa3BUTHE OMOJIOTMYECKON
HayKH;

YcerHsli onpoc

ITuceMenHsI onpoc

TecToBBIi KOHTPOJIb

[HoaroroBka pedepaTUBHBIX COOOLICHUIA
3amuTa npe3eHTanui

OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO | CHMBOJIHKY:;

VYcTHBII o1poc

IIncesMeHHBIN OITpoC

TecToBBI KOHTPOJIB

Pemrenne cuTyanMoHHBIX 3a0a4




BOITPOCHI JJIAA HOAI'OTOBKHU K 9K3AMEHY
no yueOHomy npeamery buosnorus.

. buonorus, ee ocHoBHbIE 3a1auu. MicTopusi pa3BUTHSA U METOABI UCCIIEIOBAHUS B HAYKE.

. CyOcTpat XH3HHU ¥ YPOBHH OpTraHU3aIliy xKu3HU. CBOMCTBA JKUBOTO.

. Anantanus kak 6uosioruueckas npoodsema. @assl pa3BUTHUS MpoLEcca aJanTallu.

. Ananranus K ycnosusM Ceepa. DKOJIOTHYECKUN MOPTPET KOPEHHBIX KUTEIIEH.

. Azlanrauus K yCJIOBHSM TPOIMKOB. DKOJIOTMUECKUI OPTPET KOPEHHBIX KUTEIEH.

. Ananranys K ycIoBHsIM BBICOKOTOPbs. DKOJIOTMUECKUHA NOPTPET KOPEHHBIX JKUTEIEH.

. buotnyeckas KOMIOHEHTa SKOCHCTEM, €€ (PYHKITHH.

. Obm1ast xapaKTepUCTUKA YIKOCUCTEMBI, €€ CTPYKTYypa U OHOJIOrHyecKast pOAyKTHBHOCTb.
B3aumoneicTBusl M B3aMMOOTHOIIEHUS MEXKAY OpraHM3MaMU B JKOCHCTEME U MEXAY
3KOCUCTEMAMHU.

10. UckyccTBeHHBIE SKOCUCTEMBI (arpoleHo3), UX OTIUYUS OT MPUPOIHBIX IKOCUCTEM. 3enEHast
PEBOJIIOLIUS.

11. JKuBoe BemecTBO Kak IJIaBHAs TEOJOrMYEcKas CHIIA, OINpEeNessiolas JHMK IUIaHETHI.
buoreoxuMuyeckue MUK KPyrOBOPOTa OMOTEHHBIX 3JIEMEHTOB M BOJBI B Orochepe.

12. TloBenmenue kak cmocod aganTanuy >KMBOTHBIX K cpene obOurtanus (A.H. Cesepios).
[TpuknagHple aCIEKTh ayTIKOJIOTHH.

13. TlomynsimMOHHBIE aJanTHBHBIE cTparterud. JlemMdKomoruss W TeHO(GOH] MOIMYJISIHH.
[TpuxiagHOE 3HaYEHHE JEMAIKOJIOTUN

14. ’)KuBoe BemecTBO Kak IJlaBHasi T€0JIOTMYECKasi CHIIA, ONPEIENSIIoIIas UK MIaHETHI.

15. OrknoHeHus OT HaciaeAOBaHUS MO 3aKoHaM MeHzens (HeNmoJaHOe IOMHHHMPOBAHHE,
MHOXKECT-BEHHBIM aJlIeNIU3M, CBEPXJIOMUHHUPOBAHUE, KOJOMUHUPOBAHHUE, AJIEbHOE HCKIIOYECHHE,
JIeTaJIbHBIC TeHBI).

16. B3aumopelicTBHE HEAJUIEIbHBIX T€HOB: KOMILUIEMEHTAPHOCTD, 3IKCTA3, NOJUMEPUSI.

17. HacnemoBanme u QopMHpOBaHME T0Jla M TPU3HAKOB, CIEIUICHHBIX C TOJOBBIMH
XpOMOCOMaMH.

18. Haciienoanue rpymm kpoBu 1o cuctemam ABO, MN. TlonsiTHe 0 pe3yc - gakTope u pe3yc —
KOH(JIMKTE.

19. MyranuonHas ©3MEHYUBOCTh. [TOHATHE U KITaCCH(UKAIUSI MyTareHOB. Buabl MyTariuid.

20. XpomMocoMHbIE O0JIE3HU U CUHIPOMBI, CBSI3aHHBIE C HEPACX0KIEHUEM MOJOBBIX XPOMOCOM U
ayTOCOM.

21. BHyTpH- 1 MeXXXpOMOCOMHBIE MyTanuu. [Ipumepsl.

22. KomOvuHaTHBHAS H3MEHUNBOCTbD.

23. MoaudukanronHas ((peHoTUnIeckas) "3aMeHInBoCTh. Hopma peaximum.

24. I'enHble MyTaluy, CBA3aHHBIE C HApYIIEHHEM 00MEHa aMHUHOKHUCIIOT U JIUIHIOB.

25. 'eneTrueckue SIBJICHHUS Ha TIOMYJISIIIMOHHOM YpOoBHE. 3akoH Xapau — BaitOepra.

26. DBomonust GopM pazMHOKEHUs. Bupl 6€crosoro v mojgoBoro pa3MHOKEHUSI.

27. I'ametorene3. OOpa3oBaHue )KEHCKUX U MY>KCKUX MOJIOBBIX KJIETOK.

28. Ombpuorenes. [Ipou3BoHbIE 3aPOBINIEBBIX JIUCTKOB. 3apObIIIEBhIE 000IOUYKH.

29. TloctomOpuonansHoe paszButue. Poct u  pasButhe. Bo3pacTHas nepuoausanus
MOCTHATAJIBHO-TO ATana pa3BUTHUS YEJIIOBEUECKOTO0 OpraHu3ma.

30. Poxb ropmonOB THIIOGU3a U d1M(r3a B KU3HU YETIOBEKA.

31. 'opMOHBI HAANIOYEYHUKOB, IIUTOBUAHON U TOJKEITYIOYHOM xkeine3. VX BiIusHue Ha pocT U
pa3BUTHE OPraHU3Ma.

32. T'unore3ssl crapenus opranusma. [IpusHaku crapeHus.

33. Crpecc. IlpuunHbl 1 MEXaHU3MBI pa3BUTUS cTpecc - peakuuu. [loBpexnaroniee aelcTere
cTpecca.

34. TlonsTie o romeocTase U perenepanuu. @U3NoIOruuecKasi U penapaTuBHas pereHepaluu.

35. TloBeaenue Kak crnocod ajanTaiy )XKUBOTHBIX K cpesie OOuTaHUs

36. IlonynsuoOHHBIE aJalTUBHbIE cTpaTeruu. JleMaKoa0rust 1 reHO(OHA MOMYJISIHH.

37. IlpupoaHbIe U aHTPONIOTEHHBIE YHJIEMUU

Lo hA W~



38.0TkiIOHEHHsT OT HacJeIOBaHUS 10 3akoHaM MeHzaens (HEMoJHOe ITOMHUHHPOBAHHE,
MHO’KECTBEHHBIN aJUIeNIN3M, CBEPXIOMUHUPOBAHUE, KOJAOMUHHpPOBAHHE, aJUIEbHOE HCKIIIOUEHUE,
JIeTaIbHBIE T€HbI)

39. B3aumoseiicTBie HeaJJIeIbHbIX T€HOB: KOMIJIEMEHTAPHOCTb, SIIUCTA3, TOJIUMEPHS

40. HacnenoBanwe wu (OpPMHUpOBaHHME TI0JIa W TPU3HAKOB, CICTUICHHBIX C ITOJIOBBIMHU
XpoMocoMaMH

41. MyranuoHHast ”3MEHYHBOCTE. [[OHATHE U KITacCH(PUKAIUSI MyTareHOB. Buabl MyTariuid.

42. XpoMocoMHbIe 00JIE3HH U CUHAPOMBI, CBA3aHHBIE C HEPACX0XKICHUEM TTOJIOBBIX XPOMOCOM H
ayToCcoM

43. KomOnHaTUBHAS N3MEHUYUBOCTb.

44. DOpomrorust popM pa3zMHOKEHUS. Buabl 6€cIioioro u mojoBoro pa3MHOKEHUS.

[ToctamOpuonansHoe pasBuTHe. Poct u pazsutue. Bo3pacTHas neproau3anus nocTHATaILHOTO
JTana pa3BUTHUS YEJIOBEYECKOTO OpraHu3Ma.

45. IlonsiTe 0 romeocTase U pereHepauuu. GU3HoI0ornyecKasl U penaparuBHasi pereHepanuu.

46 CyOcTpaT >KM3HU M YPOBHHU OpraHu3anny xu3Hu. CBOMCTBA )KHBOTO.

47. ’)KuBoe BelllecTBO Kak IJaBHas reoJIorMueckas Cuiia, onpeesstoas JUK IUIaHEThI.

48. I[ToctambpuoHansHOE pazsuthe. Poct u pa3zsurue.

49. Bo3pacTHas nepuoau3alys MOCTHATaIbHOIO ATAIa Pa3BUTHS YEIOBEYECKOr0 OpraHu3Ma.

50. IlpuunHbI U MEXaHU3MBI PA3BUTHSI CTPECC — PEAKLIUU.

3ATIAYHN
Tema «HacseacTBEeHHOCTh M H3MEHYHBOCTBY»
OrnpeaenuTh TUIl U3MEHUYUBOCTH:
benokouanHast KkamycTa B YCIOBHSIX JKapkoro KimMata He oOpa3dyeT KOYaHOB —
. .MOAN(PUKAITMOHHAS
[lpu ckpemmBanud O€TOT0O W YEPHOTO KPOJUKOB TOSBISIOTCS YEpHBbIE Kpojbyara -
..KOMOMHaTUBHAs
[TosiBneHne po30BHIX BETKOB MPH CKPEIIUBAHUN OEJIOIBETKOBOI U KPACHOIIBETKOBOW MPUMYT -
. KOMOMHaTUBHAs

[TosiBneHHne HOBBIX BUJIOB HACEKOMBIX -...MYyTallMOHHAs

[Topoab! KOpOB, 3aBE€3€HHBIX B TOPbI CTAHOBSTCSI HU3KOPOCIIBIMH -...MOAU(PHUKALIMOHHAS

B rue3ze ranku oauH NTEHEI OKa3ajcs OeNbIM -...MyTallHOHHAs

VY BOJIHOTO pacTeHUsi CTPEIOIUCT — JIUCTh, JIEKAIIUE HA TOBEPXHOCTH BOJbI UMEIOT OKPYTIYIO
dbopmy -...MonuduUKaMoOHHAS

[TosiBneHue ABYXTOJMOBBIX TENST -...MyTallMOHHAS

Vcue3HOBEeHHE YePHOTO MUTMEHTA Y TPABSHOM JIATYIIKA Ha CBETY -...MOAU(PUKAIIMOHHAS

Tema «SIapo kiaeTkmw»

Kaxoif xpoMocoMHBIH HabOp XapakTepeH A KIETOK 3apojbllla M HSHAOCIHEpMa CEMEHH,
JIMCTHEB LIBETKOBOT0O pacTeHusi. OObSICHUTE Pe3ybTaT B KAKIOM CIIydae

Pemenue.

1) B KkjeTkax 3apojpllla CEMEHM IUIUIOMAHBI HAabOp XpOMOCOM — 2n, TaK Kak 3apOiblll
pa3BHUBA-€TCS U3 3UTOThl — OIIOJOTBOPEHHOM SMLIEKIIETKH;

2) B KJIETKaX dHAOCIIEpMa CEMEHH TPHUILIOUTHBIA HAbOp XpoMocoM — 3n, Tak Kak oOpasyercs
MIPH CIMSTHAN JABYX S/IEp IEHTPAIBHOM KIIETKH cemsi3adaTka (2n) ¥ OAHOTO criepMust (n);

3) KJIETKHM JIMCTHEB IIBETKOBOTO PACTEHUS MMEIOT TUTUIOMIHBIN HAO00Op XpoMOcoM — 2n, TaK Kak
B3pPOCJIOE PACTEHHUE PA3BUBACTCS U3 3apOAbIIIA.

Tema «buonosnmepbl: HykjeHHOBbIC KHCTIOTHI»

1. B monexyne JJHK Ha gonro muruaunoBeiXx HykieoTHnoB npuxomutcs 20 %. Omnpenenurte
MPO-LIEHTHOE COJEpKaHKE IPYruxX HykiIeoTuaos B atoil JJHK.

2. B naboparopuun uccieaoBagu y4acTok ojaHoi u3 nenouek mosekynsl JJHK. Okasanocs, uto
OH COCTOUT U3 9 MOHOMEPOB, KOTOPHIE PACTIONOXKEHBI B Clenytoliel nocneaoparenproctu: I'- T-T-A-

H-LI-T-A-T". KakoBo cTpoeHre COOTBETCTBYIOIIETO YYaCTKA BTOPOU LIETIOYKU TOH e MOJIEKYJIbI
JIHK?

Tema «buononumepsr: PHK. AT®»



1. Onna u3 nene pparmenta monekynbl JJHK umeer cnenyromee crpoenne: A-I'-1I-11-T-A-T'-
T;

a) YKaXHUTE CTPOSHHUE MPOTUBOMOIOKHON 1IETIH;

0) yKaXuTe TOCIEI0BaTEIPHOCTh HYKJICOTHI0B B Mojiekyine M-PHK moctpoenHolt Ha 3TOM
yuact-ke nenu JJTHK.

2. Ongna w3 nenei ¢pparmenta monekynsl JJHK nmeer cienyromee crpoenue: 1[-I'-11-A-T-A-T"-
A;

a) YKOXHUTE CTPOCHHE MPOTUBOMOIOKHOHN 1ETH;

0) yKaXHTe TOCIIeIOBaTeILHOCTh HyKIeoTH0B B Moiyekyine M-PHK mocrpoeHHoi Ha 3TOM
yuact-ke 1ienu JJHK u mocnenosarensnocts Hykineotuaos T-PHK.

Tema «IlimacTuueckuii 00MeH»

1. ®parment nemu UPHK wumeer nocnemoBarenbHocTh HykieoTunon: IIIITATIITITIATVA.
Onpenenure nocieaoBaTenbHOCTh HykieoTuaoB Ha JIHK, antukononsl TPHK 1 nocnenoBatenbHOCTh
AMUHOKHCIIOT BO (hparMeHTe MOJIEKYJIbI OeJIKa, UCIOJIb3Ys TaOJIUIly TeHETHYECKOro KOAa.

2. ®parment uenu JHK umeer cnemyromnyro mocienoBaTeabHOCTh HykieoTu0B: TAIIIIIT-
HALITTI. Ompenenure mnocnenoBaTeabHOCTs HykieoTHaoB Ha HMPHK, anTHKOIOHBI COOTBETCT-
Byrommux TPHK 1 aMUHOKHCIIOTHYIO MOCIIEIOBATEIILHOCTh COOTBETCTBYIONIETO (PparMeHTa MOJICKYJIbI
OeJka, UCTIOJIB3YsI TAOJIHUITY TEHETHYECKOTO KOJIa.

1. Cxema perieHus 3aja4ul BKIIOYALT:

1) mocnenoBarensHocTh Ha JIHK: TTTTITHI THAT;

2) antuxkononsl Mosiekyn TPHK: IIT, VIT, IIT'Y, LIAY;

3) nmocienoBaTeIbHOCTh AaMUHOKHCIIOT: MPO-TPe-aia-Bal.

2. Cxema peuleHHs 3a1a4y BKIIIOYAET:

1) mocnenoBarensHocTh Ha HPHK: AVITT AI'YI'AALL;

2) antuxonons! Monekyn TPHK: VAL, HITY, HAILL, YVT;

3) aMMHOKHCIIOTHAs TIOCTIEI0BATEIbHOCTD: MET-TJIU-BaJI-acH.

Tema «I'eHeTHYEeCKasi TEPMUHOJIOTHS U CHMBOJINKA.
Monoruopuanoe ckpemuanue. I u Il 3akonbr Menaens»

1. KakoBa BEpOSTHOCTb MOSIBJICHHSI B CEMbE Kaperja3blX poAMTENel roiy0oriazoro pedeHka,
€CJIM roIyOOi I[BET Ii1a3 HacleAyeTCsl KaK PeLleCCUBHBIN MpU3HaK?

2. ITnoap! Tomarta OBIBAIOT KPYIJIBIMU M TPYIIEBUAHBIMU. ['eH Kpyrioit ¢opmsl nomuHupyet. B
MapHUKAaX BBICA)KEHA paccana, MoJydyeHHas W3 THOpuAHBIX ceMsH. 31750 KycTOB WMENH TUIOJBI
rpymeBuIHON Gpopmbl, a 92250 — kpyrnoi. CKoIbKO OBIJIO CpeAr BBIPOCIINX KYCTOB I€TepO3UTOT-HBIX
pacTeHuii?

Pemenue

A - kpyrnas ¢popma, a — rpymieBuaHas popma.

1. Paccama Obuta momydeHa W3 THOPHIHBIX (F€TEPO3UTOTHBIX) pacTeHuil. X reHotun — Aa.
Pacmienienue B motoMctBe, 0au3koe K 3 : 1, mOATBEpKIAET 3TO MPENOI0KEHUE.

2. Cpenu pacteHHid ¢ Kpyriod GOpMOil IUIOZOB MMEIOTCS TeTepo3uroThl (Aa) ¥ TOMO3HIOTHI
(AA). Ilockonbky B F2 npu MOHOTHOPUIHOM CKpEIIMBAaHUHN HAOII0Aa€TCS paCHIEIUICHUE IO TEHOTHUITY
B nponopuuu 1 : 2 : 1, TO reTepo3UroTHBIX PAaCTEHUH TOHKHO OBITH OT OOINEro 4Mcia pacTeHUil ¢
JOMHHAHTHBIM TIpu3HaKoMm, T.e. 92290 - 2/3 = 61500, o B 2 pasa Oonbplne, 9eM pacTeHUH C
petieccuBHBIM Tipu3Hakom: 31750 - 2 = 63500.

Otgert: ['eTepo3uroTHsIx pacteHuii 66u10 mpuMepHo 62500.

Tema «3aK0H YHUCTOTHI FraMeT. AHAJIU3UPYIOIEee CKPelnBaHue.
B3auMopeiicTBHe a/lJIeJIbHbIX T€HOB)

VY HOpPOK KOpUYHEBask OKpacka Mexa JIOMUHUPYeT Hall royooi. CKpecTHIN KOPUIHEBYIO CAMKY
¢ camIoM royooii okpacku. Cpeu TOTOMCTBA JBa IIEHKAa KOPUYHEBBIX M OAWH royryooi. Yucromno-
ponna mu camka? KakumMu 3aKoHaMU TEHETHKH IMOJIb30BAIKMCH NIPH pellieHuu 3anadn? HazoBure Tum
B3aMMOJICHCTBHS MEXTY aJJICIbHBIMHA T€HAMH.

JlaHo: A — reH KOpUYHEBOM OKpacKu

a — TeH ToJTy0Ool OKpacKu

P: Q Aax & aa



G:A,aa
F: Aa, aa CaMka HEUHMCTOTOPOJHA, T. K. B MOTOMCTBE HAOIIOJAETCS pacUISTVICHH 3aKOHBI:
pacuic-1riC€HuA, YUCTOTHI I'aMET. BSaHMOﬂCﬁCTBHe I'€HOB — IIOJITHOC JOMHUHUPOBAHUEC

Tema «/Ilurn0puaHoe cKkpemmBaHue»

1. Onpenenute cpeaHUil pa3Mep JUCTOYKOB y OEI0ro KiIeBepa, MOJYISHHOT'O OT CKPEIIUBAHUS
re-TOPO3UTOTHBIX PacTEHUH ¢ JIucToUYKaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpenernsieM reHOTHITBI U 3alIUChIBAEM CKPELIMBaHHE:

P: V ba v x V by v; onpenensem ramersr: GP: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v; nonyuaem
nmo-TtomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otser. [lonydyeno 4 Tuna ()EHOTHUIIOB W TEHOTUIIOB B PAaBHBIX COOTHOINEHHAX. M3 HHUX s
nepBo-To OyleT XapakTepHa CBEPXJOMHUHAHTHOCTD (CpEAHUIA pa3Mep JUCTOUKOB 18 MMm).

2.0mpenenute, Kakasg OKpacka IIBETKOB OyJIeT Yy pacTeHHid TopoxXa, IOJIYYEHHbIX OT
CaMOOIBIJICHUS] TOMO3UTOTHBIX POJIUTENBCKUX (OPM C KPACHBIMHU U C OEJIBIMH [[BETKAMHU, a TAKKe OT
UX CKpelIN-BaHUs MeXy co60i.0

Pemenne. O6e poaurenbckue GopMbl FOMO3UIOTHBI, TIOATOMY 3alIUCh CKpEeIMBaHUN OyzeT cie-
JIYIOILIEH:

— o1 camoonbuieHust: 1) P: AA x AA; 2) P: aa X aa;

— OT epeKpecTHOro onbuleHus: P: AA x aa.

['omo3uroTHeie (GOpMBI JalOT €AWHCTBEHHBIM THII TaMET, M MOJTOMY IPHU UX CIUSHUH OyAeT
MOJTy-4€H eTMHCTBeHHBIN T MOoTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHouBETKOBbIE TOMO3UTOTHBIE PACTEHHUS HAlOT TOJNBKO (POPMBI C KpacHbIMU
BeTka-Mu. 2. Bce motomku pacteHuii ¢ OenpIMH LBETKaMH OyayT OENOIBETKOBHIMH (OHHM BCETAA
roMo3u-TOTHbI). 3. Bce pacTeHuss OT CKpeIlMBaHMs KPAaCHOLBETKOBBIX T'OMO3UTOTHBIX C
OENIOIBETKOBBIMU OYAYT KPAacHOIBETKOBBIMH (IOMUHAHTHBIN (PEHOTHUI), HO TETEPO3UTOTHBIMU IIO
TCHOTHITY.

3.0mpenenure, Kakas OKpacka IIBETKOB OyIeT Yy pacTeHH Topoxa, IOJyYeHHBIX OT
CaMOOTIBIICHUS TOMO3UTOTHBIX POJTUTEIHCKUX (POPM C KpPAaCHBIMU M C OENIBIMU LIBETKAMH, a TaKXXe OT
UX CKpEeIIN-BaHUs MeXIy co00i.0

Pemenne. OGe ponutenbckre GopMbl TOMO3UTOTHBI, TOATOMY 3aIUCh CKPELIMBAaHUMA OyaeT cie-
JIYIOILIEH:

— o1 camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT IIepeKpeCcTHOro onbuleHus: P: AA X aa.

['omo3uroTHBIE (OPMBI JAIOT €IWHCTBEHHBIA THII TaMET, M MOATOMY IPH HUX CIUSHUU Oyner
MoJTy-4eH eMHCTBeHHbIH Tt ToToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOuBETKOBbIE TOMO3UTOTHBIE PACTEHHUS HAIOT TOJNBKO (POPMBI C KpacHBIMU
[BETKa-MU. 2. Bce MOTOMKHM pacTeHuil ¢ OenbIMU IBETKaMH OyAyT OEIOIBETKOBBIMU (OHHM BCerna
roMo3u-ToTHbl). 3. Bce pacTeHus OT CKpeUIMBaHUs KpPAaCHOLIBETKOBBIX T'OMO3MIOTHBIX C
0eNIOIBETKOBBIMU OYAYT KPacHOLBETKOBBIMM (JOMUHAHTHBIN (PEHOTHUI), HO TE€TEPO3UTOTHBIMU IO
TEeHOTHUITY.

4.Ha pebGenka c [ rpynmoii KpoBu B poIoMe MPETSHAYIOT IBE POAUTEILCKUE MapPhI:

— 1 mapa: marts ¢ I, orer; ¢ IV rpynnoii kposu;
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— 2 nmapa: Mats co II, orer ¢ Il rpynmnoi kposu.

Kakoii mape npuHaiexur pedGeHoK?

Pemenne. Pebenok c I rp. kpoBu no renorumy — I°I°. Takoe coueranue ameneil BO3MOKHO
TOJIb-KO B CJy4ae, €Clid TaMeThl U OTLa, U MaTtepu OyayT conepsxkath ayuienu [°. CiaenoBaTenbHoO, 3Ta
KOMOMHAIIMS T€HOB MOIJIa OCYHIECTBHUTHCS TOJBKO MPHU 3ayaTUM peOeHKa B ciyyae BTOpPOMl maphl,
KOI'Jla MaTh U OTELl T€TEPO3UTOThI. 3aNHILEM CXEMY CKPELIUBAHUS:

P:TAT° @xIBI°d; GQ: 0,51 A +0,51° GJ: 0,51 B + 0,51°, => F1: 0,25 I°T°,

O4eBHIHO, YTO NEpBast CYNpYyKeCKasl rmapa MpeTeH10BaTh Ha ITOro peOeHKa HE MOXKET, T. K. Y
Hee MOTyT ObITh et TosbKo co I u Il rpynmamu kposu:

P:I°I° @ x TAIBJ; F1: 50% IA 1° u 50%IB I° (y nereii IT u Il rp. KpoBH COOTB.).

Ortser.

PebeHok npuHaUIeKUT BTOPOIl Iape Cynpyros.



Tema «S1apo kiaeTkmw»

3anaya. PaccMoTpuTe KapuOTHUIT YETIOBEKA M OTBETHTE HA BOIPOCHI:

1. Kakoro nona 3toT yenoBek?

2. Kakuve OTKIIOHeHHS] UMEET KapUOTHIl ITOTO YeJIOBeKa?

Otser.

1. TTon My>»XCKOH.

2. B kapuorune aBe X-XpOMOCOMBI (HMJIH, HAPYIICHHE B MOJOBBIX XPOMOCOMAX: JABE X W emIé
omHa Y).

3. Takue OTKIOHEHUS MOT'YyT BO3HHMKATh U3-3a HEPACXOKACHHUS XPOMOCOM IIpU MEPBOM JIEIICHUN
Meilo3a.

NJIN

Takue OTKIIOHEHUS MOT'YT BO3HUKATh M3-3a NOMNadaHWsA ABYX I'OMOJIOTMYHBIX XpOMOCOM B OJHY
KJIETKY IIPH IEPBOM JEJICHUH Meio3a.

Tembl 1J151 HHAMBUIYAJTbHBIX POEKTOB:
1) Anneprus xak (akTop MposSBICHUS HMMYHOISHUITUTA.
2) bakrepunuaHoe aeicTBrE (UTOHIIHIOB.
3) Biusinue 1iBeTa Ha HACTPOCHUE YeIIOBEKa
4) 'azupoBaHHast BOJa - Bpe]l WIH MOJIb3a?
5) Kode - Bpen nim mmosib3a?
6) Hukorna He paHO M HUKOMY HE II03/THO HOTIOOUTH IIIOKOJIAJ.
7) OmpeniesieHye BIa)KHOCTH BO3AyXa U U3y4YEHHUE BIUSHUS €€ Ha 3J0POBbE UENIOBEKA.
8) Pacrenus-ranoduTsl: BUIOBOM COCTaB, XapaKkTep aAanTalui K yCIOBUSIM OOUTaHMUS.
9) Pactenus-ruipoduThl: BUIOBOH cOCTaB, MPUCIIOCOOICHHS PACTEHUHN K YCIIOBUSIM OOUTAHUS.
10) CuM06103 B )KU3HU PACTEHUI U )KUBOTHBIX
11) Cost — ocHOBA 3/10pPOBOTO MUTAHUS WM HETIONIPABUMBIN BpeJ I7Isl opraHu3Ma?
12) Dxonornyeckast OnotexHosorusi. OCHOBHBIC TEHACHIIUN Pa3BUTHSI.
13) Bupyc CIT1]] u yenoBek — AuHaMuUKa OOPBOBI.
14) BriusiHue 1mryma Ha OpraHu3M YeIoBeKa.
15) Brnusaue paguaium Ha 370pOBbE YEIOBEKA.
16) 3arajaxy maMsTH.
17) buonorudeckas poib )KUPOPACTBOPUMBIE U BOJIOPACTBOPUMBIE BUTAMUHOB B YEJIOBEYECKOM
OpraHusme.
18) Pacusm B cOBpeMEHHOM MHUpE.
19) ITpuunHbl HEYCTOWYUBOCTH OGHOCPEPHI K BO3ICHCTBUIO JTIO/IEH.
20) [Ipyu4rHBI BOSHUKHOBEHHUS TAPHUKOBOTO 3 dekTa.
21) Dkonoruyeckue Kpu3uchl B COBpEMEHHOM MUDE.
22) Bunp! 3amoBeHbIX 30H B Poccum.
23) [1ytu npeaoTBpaIlleHnust SKOJIOTHIECKHUE KaTacTPOQHbI.
24) PanmoHanpHOE IPUPOIONIONB30BaHIE Ha TeppuTopuu Poccun.
25) Tunbl OMOPUTMOB YEIIOBEKA.
26) 'erHOMOIM(pHUIIMPOBAHHBIEC TTPOYKTHI M X BIMSHUAEC HA YEIOBEKA.
27) CoBpeMeHHbIE METO/Ibl CETICKIIMN PACTCHUN U KUBOTHBIX.
28) buonorunueckoe 3HaueHUE (PEPMEHTOB B OpraHU3ME.
29) HampaBienust COBpeMEHHOM MUPOBOM MEIUITUHBI.
30) HacnencrBeHHble 00J€3HU U ITyTH UX JICUECHUS.
31) llpuurHbI NOSBIEHUS MATOJIOTUI Y SMOPHOHOB.
32) PanmoHanpHaNbHOE TUTaHuUE. JlueroTepanus.
33) HeTpaaunnoHHbIE METOBI JICUCHHSI 3a00JICBaHUM.
34) CoBpeMeHHbIE B3IJISIIbI HA TPUPOY CTAPEHUS.
35) I'pymnmist kpoBu. HaciiemoBanue rpymm KpoBH y 4elloBeKa.
36) Ponb OmonornyecKux MCciaeJ0BaHui B COBPEMEHHON MeIUITIHE.
37) buonorus B nmpodeccun MEAUIIMHCKON CECTPHI.
38) buonorus B mpodeccun papmarenra.



39) buonuka. TexHUUECKUI B3I HA )KUBYIO IPUPOTY.

40) buoTexHOJIOTHUS - HAACKIbl U CBEPIICHHUS.

41) Metoapl HETPAAULIMOHHON MEIUIIUHBI.

42) VckyccTBeHHBIE OpraHbl - MPo0ieMa U MePCIEKTUBBI.

43) MeTroapl TCHETHYECKUX MCCIEAOBAHUN YeIOBEKa.

44) Mup HaHOTEXHOJIOTUH - BO3MOXXHOCTH MPUMEHEHHS B OMOJIOTHH U MEIHUIIMHE.
45) B3auMOBBITOTHBIE B3aUMOICHCTBHUS B MUPE PACTCHUN U KUBOTHBIX.
46) IIpob6iembl GMOpa3HOOOpa3Hs - COBPEMEHHBIE aCTICKTHI.

47) BupycHble 3a0071eBaHUS YeI0BEKa, )KUBOTHBIX U PACTCHHI.

48) baktepun — Bo30yauTe M HH()EKIIMOHHBIX 3a00JICBaHU YETIOBEKa.
49) Ponb ackopOMHOBO# KHCITOTHI (BUTaMuHa C) B MIOBBINICHUH IMMYHUTETA.
50) Taiina rpymnn KpoBH.

51) HacnencTtBeHHOCTD U HACIEICTBEHHBIE 3a00JIeBaHUS YEJIOBEKa.

52) I'enetnyecku MoAUpUIIMPOBaHHAS NMUIIA. PUCK U1 310pOBBS.

53) A30yka 3/10pOBOT'O MUTAHUS.

54) Kak Hay4uThCs )KUTh B COIVIACHM C MPUPOI0H? (OMOPUTMBI YETIOBEKA).
55) Bopwba co crapenueM B 21 Beke.

56) BinsiHue cTpeccoB Ha 3J0POBbE YEIOBEKA.

57) Mudw! 1 pealbHOCTh IPOUCXOXKICHUS YeTIOBEKa.

58) IlpumeHeHue JIeKapCTBEHHBIX PACTEHUN B COBPEMEHHON MEIUIINHE.
59) IlpuopuTeTHl B MUTAHUN COBPEMEHHOMN MOJIOICHKH.

60) Pacbl, pacoBesieHe U pacu3M.

61) PaspuTue 6uonoruu 21 Beka.

62) CoBpeMeHHbIE TIPECTABICHUS O IPOUCXOKICHUH JKU3HH.

63) dakTopsl, BIUSIONINE HA pA0OTOCTIOCOOHOCTh U YTOMIIEHHE B Y4eOHOM IpoLiecce.
64) ®uToTepanus, WK 310pOBbE 0€3 JIEKaPCTB.

65) DKoJIIOTHYECKUE MPOOIIEMBI HAIIIETO TOPO/IA.

66) BupycHble 00JIe3HH COBPEMEHHOTO MHUPA.

67) ®duznyeckue nojisi B OpraHu3Me 4eaoBeKa.

68) M3MmeHeHue KIETOK MPHU OMYXOJIsX.

69) Koponasupyc COVID-109.

70) I'emopparuueckas nuxopaaka 3060:7a.



JlueT nonmosiHeHNH M H3MEHEeHH
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