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

1.1. Ob6aacTh NpuMeHeHus1 padodeil MPOrpaMMbl

PaGouass mporpamma y4eOHOro mpeaMeTa SBISETCS YacTbiO MPOrpaMMbl  MOJATOTOBKH
cnenuanucToB cpeanero 38eHa (aanee — [IIICC3) B coorBercTBUM ¢ PI'OC CIIO no cnenuanibHOCTH:
40.02.04 FOpucnpyaeHIus.

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 yueOHOT0 npeaMeTa B CTPYKTYpPe OCHOBHOII npodeccuoHaIbHOMT
o0pa3oBaTe/IbHOI IPOrpaMMBbI:

VYuebnas pguctummHa OVYIL07 «buonorus» OTHOCHTCS K TNPOQPWIBHBIM JIUCHUTIIHHAM
0011e00pa3oBaTeIbHOr0 IUKJIa MPOrpamMMbl TMOATOTOBKU CIEHHUAIKUCTOB CpPEJHEr0 3BEHA 110
crieuuansHocTH CIIO 40.02.04 IOpucnpyaeHuus.

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

Heab: GopmupoBaHue y oO0ydarOIMXCs CHUCTEMbl 3HAHUM O Pa3IMYHBIX YPOBHAX KH3HU CO
3HAaHMEM COBPEMEHHBIX MPEACTABICHUI O )KUBOI MPHPOJIE, HABBIKOB MO MPOBEAECHUIO OMOIOTHUECKUX
UCCJIEZIOBAaHUN € COOJIIOJICHUEM STHYECKUX HOPM, apryMEHTHUPOBAHHOH JIMYHOCTHOM MO3MLUH IO
OepeKHOMY OTHOLLEHHIO K OKPY’KaIOLIel cpese.

3apaym:

* mony4yeHne (QyHIaMEHTaIbHBIX 3HAHUU O Ouonornyeckux cucremax (Kmerka, Opranusm,
[Momynsmus, Bua, Dxocucrema); HCTOPUN Pa3BUTUSL COBPEMEHHBIX NPEJICTABICHUIN O XKUBOH NPUPOIE,
BBIJIAIOIINXCS OTKPBITUSAX B OHMOJIOTMUECKONW HayKe; poJii OHMOJIOTMUECKOW HayKu B (popMupoBaHHMU
COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHUHBI MUPA; METO/1aX HAyYHOTO ITO3HAHMUS;

* OBJIQJICHHE YMEHMSAMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX
3HaHUI B NPAKTUYECKOH NEATENbHOCTH JIIOJEH, Pa3sBUTUU COBPEMEHHBIX TEXHOJOIHMMH; ONpEeAEATh
KHMBbIE OOBEKTHl B NPHPOJE; MPOBOAUTL HAOIIONEHMS 32 DKOCHCTEMAMH C LIEIbI0 UX ONUCAHHA U
BBISIBJICHHs] €CTECTBEHHBIX M AHTPOIIOT€HHBIX U3MEHEHUI; HAXOANUTh U aHAJIM3UPOBATH MH(DOPMAILHIO
0 )KUBBIX 00BEKTAX;

* pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPUECKUX CHOCOOHOCTEH,
o0yyaromuxcs B MpoLecce N3yuyeHUss OMOJIOTHYECKUX SBJICHNHN; BBIIAIOIINXCS TOCTHKEHUI OMOJI0rHy,
BOLIEANINX B OOIIEYETIOBEYECKYIO KYNIbTYpY; CIOXKHBIX W IPOTHBOPEUYMBBIX IIyTeH pa3BUTHUS
COBPEMEHHBIX HAy4YHbIX B3MVIAZOB, WJICH, TEOpuH, KOHLENIMH, Trunore3 (0 CYIIHOCTH U
HPOMCXOXKIEHUH KU3HHU, YEIOBEKa) B X0/1€ PaOOTHI C pa3IMYHbBIMU 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;

* JCIIOJIb30BAHNE NPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUI M YMEHHUH B MOBCEJHEBHOH JKU3HU
JUI OLICHKM TIOCIIE/ICTBUI CBOEH AEATENBHOCTH (M JESITEIbHOCTH JPYTUX JIOJEH) MO OTHOIICHHUIO K
OKpy’Kalolien cpezae, 370pPOBbIO JAPYIMX JIOJEH M COOCTBEHHOMY 3/10pOBbIO; OOOCHOBaHHE U
coOmoneHne Mep NpoQHUIAKTUKK 3a00JIeBaHMN, OKa3aHWE NEepBOM MOMOIIM TIPH TpaBMax,
co0ITII0ICHNE TIPABUJI TIOBEACHUS B IPUPO/IE.

1.4. Ilnanupyemsbie pe3yabTaThl OCBOEHUSI 001€00PA30BATELHON JUCUMILVIMHBI B
coorBercTBHM ¢ ®I'OC CIIO u Ha ocHoBe PT'OC COO

Oco0oe 3HavyeHue nucuuiuinHa umeeT npu ¢opmupoBanuu u paszsutun OK u TIK (OK
ykasbiBatoTcsa u3 HoBoro Mmaketa @I'OC CIIO 2022 roxa mo npodeccun/ceraibHOCTH).

3agayamMu JaHHOTO npeamMera sABJIATCH:



OK 01. BbiOumpars cnoco0bl pemeHusi 3agay  NpogeccHOHANBLHON /1eATeJbHOCTH
NPUMEHHUTEJIbHO K PA3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCHUTAHHUS:

- TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTHUBHOH ACATCIBHOCTHU TEXHOJIOTNYECKONH U COHHaﬂBHOﬁ HaIpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH M CAMOCTOSTEIILHO BBITIOJIHATH TAKyIO JESTEIbHOCTD;

- HHTEpEeC K pa3IudHbIM chepam mpoecCHOHATLHOM NeSTEIIEHOCTH,

OBnageHne yHUBepCabHBIMU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUAMMU:

a) 0azoBble JIOTHYecKHe JeiicCTBHS:

- CaMOCTOATENBHO (OPMYTUpPOBATh M AaKTYaJIM3UPOBaTh MpoOjeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yYyCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPpU3HAaK HWJIM OCHOBAHUA OJIsI CPABHCHUA, KJIaCCI/I(I)I/IKaLH/II/I u
00001IeHHS;

- ONpCACIIAThL UCIN ACATCIIbHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPHUU UX JOCTUIKCHUA,

- BBISIBJIATH 3aKOHOMEPHOCTU U ITPOTUBOPCYHA B paCCMATPUBACMBIX ABJICHUAX

- BHOCHUTHb KOPPEKTHBBI B JESTEIbHOCTh, OLEHHBATH COOTBETCTBUE pE3yJIbTATOB LEJSIM,
OLIEHUBATh PUCKU MOCIIEJCTBUN 1EATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOIEM

0) 0a30BbIe Hcc/eN0BaTeIbLCKIE IefiCTBUS:

- BIIQJCTh HABBIKAMH Y4eOHO-HMCCIIEJOBATENILCKOW W TPOCKTHOW EATeNbHOCTH, HaBBIKAMHU
paszpemieHus mpooiem;

- BbIABJISITH IPUYIMHHO-CJIICACTBCHHBIC CBA3U M AKTYaJIM3UPOBATH 3aJavdy, BbLABUIAaTb I'MIIOTE3Y
€C pCIICHU, HAXOAUTb apIryYMCHTHI JJId JOKAa3aTCJIIbCTBA CBOUX YTBepH(ﬂeHHﬁ, 3aaBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B X0I€ PCIICHUS 3a/la4r PE3YJIbTAThI, KPUTUYCCKHU OLCHHUBATHL UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh IEPEHOCUTD 3HAHHS B TIO3HABATEIBHYIO M MPAKTHYECKYIO O0JIACTH KHU3HEACSATEIBHOCTH;

- YMETh MHTEIPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

- BBIJIBUTaTh HOBBIE UJEH, MTPeIaraTh OPUTHHAIBHBIE MTOIXO0AbI U PELICHUS;

- CITOCOOHOCTH MX MCIIOJIB30BAHMUS B IO3HABATEIHHON U COIMAIBHOMN MPAKTHKE

JucuuniMHapHbie (IpeAMeTHbIe) pe3yJbTaThl YKa3bIBalOTCHA B cooTBeTcTBUM ¢ PI'OC
COO (B nocaennei peqakuuu ot 12.08.2022):

- copMupoBaTh 3HAHUS O MECT€ W POJIM OHUOJIIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMHPOBaHUM COBPEMEHHOH €CTECTBEHHOHAYUYHON KapTHHBI MUpA, B TO3HAHUH 3aKOHOB IPUPOABI U
PEIIEHUH JKU3HEHHO BaXKHBIX COLMATbHO-ITUYECKUX, SKOHOMHUYECKHMX, HKOJIOTMYECKUX MpodiemM
YeJl0BeYeCTBa, a TaKKe B PEIIEHUHM BONPOCOB PALMOHAIBHOTO MPHUPOJIONOIb30BAHUS; B
(bopMHPOBaHUH LIEHHOCTHOTO OTHOIICHHUS K MPUPOJIE, OOLIECTBY, YEIOBEKY; O BKIIAJEe POCCUHCKUX U
3apyOEKHBIX YYCHBIX - OMOJIOTOB B pa3BUTHE OHMOJIOTWH; (DYHKIIMOHAJIHHON I'PaMOTHOCTH YeJIOBEKa
JUISL PeUICHUS )KU3HEHHBIX po0IeM,

- YMETh BJIaJIeTh CUCTEMOI OMOJIOTMYECKUX 3HAHUH, KOTOpasi BKJIIOYAET:

OCHOBOIOJIAraroIye OHOJOrMYeCKHe TEPMUHBI M MOHATUS (KHU3Hb, KJIETKa, TKaHb, Opra,
OpTraHu3M, BUJI, MOMYJISIIHS, IKOCHCTEMa, OMOIIeH03, Onocdepa; MeTaboIu3M, TOMEOCTa3, KIETOYHBIH
UMMYHUTET, O6uocuHTE3 Oerxa, OuonoNIUMEpHI, JUCKPETHOCTb, caMOperyJIsLus,
CaMOBOCIIPOU3BEICHNE, HACIIEACTBEHHOCTh, N3MEHUYNBOCTh, YHEPT03aBUCUMOCTb, POCT U pa3BUTHE);

Ouonoruueckue Tteopuu: kietouyHas teopus T. I[lIBanna, M  Illneiinena, P. Bupxosa;
KJIOHQJIBHO-CEJIEKTUBHOrO uMMyHutera II. Opmux, WM. MeuHukoBa, XpOMOCOMHas Teopus
HacienctseHHoctd T. Moprana, 3akoH 3apozsiieBoro cxoacrsa K. bapa, sBomtonuonnas teopust Y.
JapBuHa, CHUHTETHYECKass TEOpPHUS DBOJIOLMHU, Teopus aHrpomnoreHeza Y. JlapeuHa; Teopus
ouoreonenosza B.H. Cykauésa; yuenus H.M. BaBunosa - o LlenTpax MHOroo6pasus u NpouCcX0xXIeHUS
KyJbTypHBIX pacteHuii, A.H. CeBeprioBa - 0 myTsX M HampasiieHusAX 3Bosronuu, B.W. Bepnanackoro - o
ouocdepe;

3aKOHBl  (€IMHOOOpa3us TMOTOMKOB IIEPBOTO  TOKOJEHMS, pPACIICIUIEHUS IPU3HAKOB,
HE3aBHCHMOI0 HACIEN0BaHUS Npu3HakoB I'. MeHnpens, CLENIEHHOIO HAClIEAOBAaHUS IPHU3HAKOB U



HapyllIeHus cueruieHus reHoB T. Moprana; roMoJI0rHuecKux psa0B B HACIEICTBEHHON N3MEHYUBOCTH
H.U. BaBunosa, renerndeckoro pasHoBecus . Xapau u B. BaiitnOepra; 3apoasimeBoro cxojactsa K.
bapa, Guorenernueckoro 3akona 2. ['ekkens, @. Miosuiepa);

MPUHLUIIBL (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaswia (Mmuaumyma 0. JInOuxa, 5K0I0rnyecKoi nupamMuIbl Yucell, OuoMacchl U SHEPTUN);

runote3bl (koanepBatHoi A.M. Omapuna, nepsuyHoro OynboHa JIx. Xonneina, mukpochep C.
®dokca, pudosuma T. Uek);

- chopMHpOBAaTh YMEHHUS PpACKpPBIBATh COAEP)KAaHHE OCHOBOIOJIATAIOMUX OHOJOTHYECKHX
TEOpUHA W THUMOTE3: KIECTOYHOW, XPOMOCOMHOW, MYTallHOHHOW, 3BOJIIOIMOHHOW, MPOUCXO0XKICHUS
KU3HH W 4YeJIOBEKa; BJAJICHHE CHUCTEMOW 3HaHUM 00 OCHOBHBIX METOJAaxX HAYYHOTO ITO3HAHUS,
UCTIOJIb3YeMbIX B OHOJIOTMYECKHUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M HIKOCHCTEM (OIHCaHWE,
W3MEpPEHHE, TIPOBelIcHUE HaOIOICHNI); CIoco0aMU BBISBICHUS M OICHKA aHTPOIOTEHHBIX
M3MEHEHUI B IPUPO/IE;

- copMuUpOBaTH YMEHHUS PACKphIBaTh OCHOBOIOJATalpIIue OHOJIOrMYECKUe 3aKOHBl U
3akoHoMmepHoctd (I'. Mennens, T. Moprana, H.I. Basunosa, J. I'ekkens, ®. Mromiepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- YMETbh BBIJENATH CYyLIECTBEHHbBIE IIPU3HAKHU:

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
JKU3HEAESITENbHOCTH, MPOTEKAIOIIMX B OPraHU3Max paCTEeHH, )KUBOTHBIX U YEJIOBEKa;

OMOJIOTMYECKUX IIpOIleccoB: OoOMeHa BellecTB (MeTabonu3M), MHPOpPMALUK U IpPEeBpaLIeHUs
SHepruu, OpoKeHus, aBTOTPO(HOro U reTepoTPO(GHOro TUMOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeTOreHes3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, Pa3MHOKEHHUS,
WHIMBHIyaJIbHOTO Pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aMMOICHCTBUS T€HOB, TeTEPO3Uca; NeHCTBHIMA
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIETO, ABMKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOTO 0TOO0pa;
QIJIONIATPUYECKOTO M CHUMIATPHUYECKOTO BUI000pA30BAHUS; BIUSHUS JBIDKYIIUX CHJI SBOJIIOLUHM Ha
reHO(QOH TOMYJIALWN; MPUCHOCOOICHHOCTH OPraHU3MOB K Cpeie OOWTaHHs, 4YepeaoBaHHs
HaIpaBJICHUH 3BOJIIOLIMK; KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUU B IKOCHCTEMAX;

- MpUOOPECTH OMBIT NMPUMEHEHHS] OCHOBHBIX METOJOB HAayYHOrO IMO3HAHUS, HCIOJIb3YyEMBIX B
Ouonoruu: HaOMIOAEHHWST M ONMCAHUS JKHUBBIX CHCTEM, IPOLECCOB M SBJICHHI; OpraHu3aluUd H
MpOBeJICHHsI OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABIKEHUS TUIIOTE3, BBISIBIATH 3aBUCHMOCTH MEXTY
UCCIIEyEeMbIMH BEIMYMHAMH, OOBSICHATH IOJYYCHHBIE PE3yNbTaThl M (OPMYIUPOBATH BBIBOJIBI C
UCIOJIb30BaHUEM HAyUYHBIX NIOHATUM, TEOPUN U 3aKOHOB;

- chopmupoBaTh yMEHHS BBIAETATH CYIIECTBEHHBIC NMPU3HAKH BHPYCOB, KJIETOK MPOKAPHUOT U
9yKapuoOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, BHIIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH TpOIIeCCOB OOMEHa BEIIECTB M NPEBPALICHUS JHEPrHM B KIETKe, (oTocuHTe3a,
IUIACTUYECKOTO M DJHEPreTMueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, MEeHo03a, OIIO0J0TBOPEHMUS,
pPasBUTHA W Pa3MHOKEHHS, WHIMBUAYAJIBHOTO DAa3BUTUS OpraHu3zMa (OHTOreHes3a), OOpBHOBI 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 YMEHHUS MPUMEHITHh MOJYyYCHHBIC 3HAHHS I OOBSICHEHHS OMOJIIOTHYECKUX
MIPOIECCOB W SBIICHUH, ISl MPUHATHA NMPAKTHYECKUX PEIICHUH B TOBCEAHEBHOW JKM3HU C IIEINIBIO
oOecrieueHns: 0€30MACHOCTH CBOETO 3/I0pOBbsI U 3/I0POBbSl OKPYXKAIOIIUX JIIOJCH, COOIOAEeHUS
3I0OpOBOTO 00pasza JKW3HU, HOPM TPAMOTHOTO TIOBEACHUS B OKPYXKAIOMICH MPHUPOIHON Ccpee;
MOHUMaHUE HEOOXOJUMOCTH UCTIOIb30BaHUS JOCTHXKEHUH COBPEMEHHOM OMOJIOTUU U OMOTEXHOIOTHi
JUISL PallMOHAJIBHOTO MPHUPOAOIOJIB30BaHUS; YMEHUE MCIOJIb30BATh COOTBETCTBYIOLIUE apPTyMEHTHI,
OMOJIOTMUYECKYI0 TEPMHUHOJOTHUIO M CHUMBOJMKY JUIS JOKa3aTelIbCTBA POJICTBA OPraHMU3MOB DPa3HBIX
CUCTEMATUYECKUX IPYIIM; B3aUMOCBSI3U OPraHU3MOB M Cpeibl OOUTaHUs; €IMHCTBA YEJIOBEUECKHUX PaC;
HEOOXOJMMOCTH 3JI0pOBOr0 00pa3a >KU3HHM, COXpaHEHHsI pa3HOOOpa3usi BUJOB M HKOCHCTEM, KakK
YCIIOBUS COCYIIIECTBOBAHMS IIPUPOJIBI M YEIIOBEYECTBA;

- copMHUpOBaTH YMEHHS periaTh OMOJOTHYECKHE 33a/Ia4H, COCTABISATh T€HOTUITUIECKHE CXEMBI
CKpEIIMBaHUs JIA Pa3HBIX THIIOB HACIENOBAHUS TPU3HAKOB y OPTaHU3MOB, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U SHEPTUH B dKOCHCTEMaxX (IIeTH MUTAHUS, TUIIEBBIE CETH), BBISBISATh TPHIUHHO-



CIIEJICTBEHHBIC CBSI3M MEXJIy HCCIeIyeMbIMA OHOJOTMYECKMMH OOBEKTaMM, IIpoIeccaMu |
SIBTICHUSIMU; JIEJIaTh BHIBOJIBI U TIPOTHO3bI HA OCHOBAHHMH TIOJTYYECHHBIX PE3yJIbTATOB;

- chopMUpOBATh YMEHHS KPUTUYECKH OLIECHHBATH MH(DOPMAIMIO OHOIOTUYECKOTO COJIEPIKaHMS,
BKITIOYAIOIIYI0 TICEBJJOHAYYHBIC 3HAaHUS W3 PA3JIUYHBIX HCTOYHHUKOB (CPEICTBa MacCOBOM
UHQOpPMAIIUKM, HAYYHO-TIONYJISIPHBIE  MaTepHalbl); HHTEPIPETUPOBATH  ATHUYECKUE  ACIIEKTHI
COBPEMEHHBIX HCCJICIOBAHUI B OMOJIOTUH, MEIUIMHE, OMOTEXHOJIOTUH; PACCMAaTPUBATh TII00ATBHBIE
9KOJIOTHYECKHE TPOOJIEMBl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3MLIMIO, YMEHHE OIICHWBAaTh OJTHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHMNA B 00JacTu
OMOTEXHOJIOTUM M TEHETHYECKUX TEXHOJOTMi (KIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE,
HarpaBJIeHHOE H3MEHEHHE TeHOMA U CO3aHNE TPAHCTEHHBIX OPIraHU3MOB);

- chopMHpOBaTh YMEHHUS CO3/1aBaTh COOCTBEHHBbIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE OWOJIOTHUECKOW WH(POPMALMU U3 HECKOJIbKUX HMCTOYHHKOB, T'PAaMOTHO HCIOJIb30BATh
MOHATUHHBIN anmapaTt OUOJIOTUH;

- YMETh BBIJIBUTaTh TUMOTE3bI, IPOBEPITh UX IKCICPUMEHTAILHBIMU CPEICTBAMU, (OPMYITHPYS
1eJTb UCCIICIOBAHMS, aHAIM3UPOBATh MOJTYYCHHBIC PE3YJIbTAThI H JCTaTh BHIBOBI;

- TpPUHUMATh YYacTHE B HAYYHO-HCCIICJOBATEILCKOW paboTe 1Mo OHOJOTHH, 3KOJIOTHU U
MEIWIMHe, IMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB W MYOJWYHO NPEACTaBIATH
NOJY4YEHHBIE Pe3yJIbTaThl HA YIeHUYECKUX KOHPEPEHIIUAX Pa3HOTO YPOBHS;

OK 02. Hcnoan3oBaTh COBpPeMeHHbIE CPeACTBA MOMCKA, AHAJM3Aa W HUHTEPHpeTaAIUuH
uHpopManu, 1 MHPOPMAIMOHHBIE TEXHOJOIMHU JJIA BBINOJHEHUS 33124 NPo¢eCcCHOHAIbHOI
HesITeIbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'0 IIO3HAHUS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYK{ ¥ OOILIIECTBEHHOM NMPaKTHKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYpbl KaK CpPEACTBA B3aUMOJEHUCTBUSA
MEXy JIIOJIbMU U [TO3HAHUS MUPA;

- OCO3HaHHME LEHHOCTU HAy4YHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
UCCIJIEIOBATEIBCKYIO 1€ATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;

OByaeHne YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMM:

B) pabota ¢ nHpopmanme:

- BJIaJI€Th HaBbIKaAMHU MOJIYUYCHU A I/IH(bOpMaIII/II/I N3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIILHO
OCYIIECTBIATH MMOMCK, aHAIN3, CHCTEMATU3AIUI0 U UHTEPIPETalHi0 HHPOPMALIUK Pa3IMYHbIX BUIOB U
dbopM npeacTaBIeHNUS;

- cO3[aBaTh TEKCTbl B Pa3jIMYHBIX (opMaTax C yueTOM Ha3HayeHUs MH(OpMALUU U LEJIeBOU
ayJIUTOPUH, BEIOMpAs ONTUMANIbHYIO (POPMY MPECTABICHUS U BU3YyalIU3allNN;

- OIICHHWBATh JIOCTOBEPHOCTbH, JICTHTUMHOCTh WH(OPMALIMU, €€ COOTBETCTBUE IPABOBHIM U
MOpaIbHO-3THYECKUM HOpMaM;

- UCTIONIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHMKATHBHBIX ¥ OpTraHM3allMOHHBIX 3aJad ¢ coOJrofeHueM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH 0€30IIaCHOCTH, TUTHEHBI, peCypcocOepeKeHNs, IPABOBBIX M ITHUECKUX HOPM,
HOpPM MH(POPMAIIMOHHON O€301MacCHOCTH;

- BJIQJIETh HABBIKAMH PAcIO3HABaHUS U 3AIIUTHI HHPOPMaLUK, HHPOPMALMOHHON 6€30M1aCHOCTH
JIMYHOCTHU

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

- chopMHpoBaTh YMEHHSI KPUTUUECKH OLIEHUBATHh MH(MOPMALIUIO OMOJIOIMYECKOTO COACPHKAHUS,
BKJIIOYAIOUIYIO TICEBJOHAyYHbl€ 3HAHMA U3 Pa3jIMYHBIX HMCTOYHHMKOB (CpEICTBAa MacCOBOM
uHbOpMalUM, HAYYHO-IIOMYJIIPHbIE  MaTepHualibl); HHTEPHPETUPOBATH  ATHUECKHUE  ACIEKTHI
COBPEMEHHBIX MCCIIEI0BAaHUI B OMOJIOTHUH, METUITNHE, OMOTEXHOJIOTHH;

- HHTCPIIPETUPOBATHL 3TUYCCKUC ACIICKThI COBPEMCHHBIX I/ICCJ'[C)IOBaHI/II‘/i B 6I/IOJ'IOFI/II/I, MCEIOUITUHE,
6I/IOT€XHOJ'IOFI/II/I; paccMaTpruBaTh riao0anLHbBIE 3KOJIOTMYECCKHUEC HpO6J’IeMBI COBPEMECHHOCTH,



(bopMHPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO TO3UINIO, YMEHUE OLIEHUBATH ATHYECKUE ACTICKTHI
COBPEMEHHBIX HCCIIEZJOBaHUH B  00JIaCTH OMOTEXHOJOTMM U TEHETUYECKUX TEXHOJIOTH
(KJIOHUpOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBICHHOE HM3MEHEHHE T'€HOMa M CO3JaHue
TPaHCTEHHBIX OPraHU3MOB);

- chopMHUpOBaTH YMEHHS CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIE COOOIIEHWS Ha
OCHOBE OHOJIOTHYECKOM HH(pOpMaIlHI/I U3 HCCKOJBKHX HNCTOYHUKOB, TI'PaMOTHO HCIIOJIB30BaTh
MOHATUWHBINA anmapat OHMOIOTHH.

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

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOIIPEAEIICHUIO;

-OBJIaJIcHHE HaBBIKAMH y4eOHO-HUCCIIEI0BATENILCKOM, MPOSKTHOW M COIIMATBHOM AESITEIbHOCTH;

OByageHne YHHBEPCAJbHBIMH KOMMYHHKATUBHBIMH 1eHCTBUAMM:

0) coBMeCTHAs IeATEILHOCTD:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHIUBUAYAIbHON paboTHI;

- IPUHUMAThH 1IeJId COBMECTHOH JEATEeIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBAThH ACHCTBUA
M0 €€ JOCTHXKCHHIO: COCTABJISATH IUIAH ACHCTBUH, paclpeleisaTh pOJId ¢ yYETOM MHEHUN YYaCTHUKOB
o0CcyKIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPOMHHMPOBAaTh M BBINOJHATH pPadOTy B YCIOBHUSX pPEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aMOJIEUCTBUS;

- OCYILLECTBIISITh NMO3UTUBHOE CTPATETMUYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYaLUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaXKeHUE, OBITh MHUIIHATUBHBIM

OBiaeHne YHHBEPCAJbHBIMH PeryJIITUBHBIMU /IeiiCTBUAMM:

T) IpUHATHE ceOsl U APYTUX JOJCH:

- MPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JIOACH MPH aHAIHU3E PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOTro YeJI0BeKa

JucuunjuHapubie (MpeaMeTHbIE) pe3yabTaThl YKa3bIBalOTcs B cooTBeTcTBUU ¢ PI'OC
COO (B nocaenneii peqaxuuu ot 12.08.2022):

- chopMHpOBaTh YMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE OWONOTHYECKOW WH(POPMALUU U3 HECKOJIbKHX MCTOYHHKOB, T'PAaMOTHO HCIOJIb30BATh
TOHATUHHBIN anmapat OHOJIOTHH;

- YMETh BBIJIBUTaTh THIIOTE3bI, IPOBEPSITh MX IKCIEPUMEHTAILHBIMU CPEACTBAMH, (POPMYITUPYS
EJTb UCCIIEIOBAHMSI, aHAIM3UPOBATh MOJIyYEHHBIC PE3YIbTATHI U JIEIaTh BEIBOIBI,

- TMPUHUMATh YYacTHE B HAyYHO-HMCCJIENOBATEIILCKONH paboTe Mo OMOJOTHH, JKOJOTHUH U
MEIWIIMHE, TPOBOAUMONW Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB W IMyOJMYHO MPEICTaBIATH
MOJTyYeHHBIE PE3YIbTATHl HA YUEHUYECKIX KOH(PEPEHIIUIX PA3HOTO YPOBHSI.

OK 07. CopeiicTBOBAaTH COXPAaHEHHIO OKPYsKAaWOLIed cpeabl, pecypcocOepesKeHuIo,
NPUMEHATh 3HAHUS 00 M3MEHEHHH KJHMMaTa, NPUHUMIbI 0epe:KIMBOro INpPOU3BOACTBA,
3} (PeKTHBHO 1EHCTBOBATH B YPE3BbIYAHMHbIX CHTYyalUAX:

B 001acTH 3K010rM4€CKOr0 BOCIIMTAHHUS ¢

- cOpMHPOBAHHOCTb DKOJOTMUECKOH KyJbTYpbl, I[OHMMAaHHE BIUSHHUA COLMAIBHO-
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMAIIBHON CPe/ibl, OCO3HAHUE TT100aIbHOTO
XapakTepa dKOJIOTHYECKUX MPooIeMm;

- IJIJAHUPOBAHKME U OCYLIECTBIECHHUE ACUCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHMs Lielel
YCTOWYMBOIO Pa3BUTH YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE JEHCTBUH, IPAHOCAIIUX BPEIl OKPYKAIOIIEH CPELIE;

- YMCHHUEC IMMPOrHO3UPOBATH H€6J'Ial"0HpI/I$ITHBIe OKOJIOTUYCCKUEC TTOCICACTBUA NPECAITPUHUMACMBIX
JIEHCTBHM, TPEAOTBpALIATh UX;

- paClIupC€HUC OIbITA ACATCIIbHOCTH 3KOJIOTUYECKOM HaIlpaBJICHHOCTH;

- OBJIaJICHHE HABbIKAMM y4€OHO-UCCIIE0BATEIbCKOMN, IPOEKTHON M COLIMAIBHON AEATEIbHOCTH

JucuuninHapHble (MpeaMeTHbIE) Pe3y/bTaThl YKa3bIBalOTCHA B cooTBeTcTBMU ¢ PT'OC
COO (B nocaenneii peqaxuuu ot 12.08.2022):



- BJIaJETh CHCTEMON 3HAaHMH 00 OCHOBHBIX METOJaX HAyYHOTO ITO3HAHHUS, MCIOJIb3YEMBIX B
OHMOJIOTUYECKUX HCCIICOBAHMAX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHKCaHHEe, H3MEPEHHE, POBEICHUE
HaOJIF0/ICHUIT); CTIOCOOaMU BBISIBJICHUS M OIICHKH aHTPOIIOTCHHBIX H3MEHEHUH B IPUPOJIE;

- YMETb BBISBISITH OTJIUYUTEIBHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHCJIE TPUOOB, PaCTECHHIA,
JKUBOTHBIX U YEJIOBEKA; MPUCIIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHHS, Aa0MOTHYECKHX U OMOTHUECKUX
KOMITOHCHTOB 9KOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOICHHBIX U3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH;

- YMETb BBIIENIATH CYHIECTBEHHBIC NMPHU3HAKK OMOJOTMYECKHX IpOLEccOoB: oOMEHa BEIIeCTB
(MeTabonu3M), HHGOPMAIIUHN U TPEBPAICHUS] SHEPTUHU, OPOKEHHUS, aBTOTPOGHOTO U TeTEPOTPOHHOTO
TUNOB THUTaHWA, (OTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a, ramMeToreHesa, 3MOpHOTreHe3a,
NOCTAMOPHUOHATIBHOTO ~ Pa3BUTHA, PA3MHOXKEHMS, HMHIUBHIYaJbHOTO  pa3BUTHS  OpraHu3Ma
(oHTOreHe3a), B3aUMOJEHCTBUS T€HOB, TIeTepo3uca; JCHCTBHIA  HMCKYCCTBEHHOrO  OTOOpa,
CTAaOUIM3UPYIOUIETO, JBUKYIIETO M Pa3pbIBAIOIIEr0 €CTECTBEHHOTO O0TOOpa; aJIONaTPUYECKOro H
CUMITATPUYECKOTO BU000Pa30BaHUs; BIUSHUS JABIKYIIUX CHJI DBOJIOIMU HA TeHO(OH MOMYIISIINY;
NPUCTIOCOOJIGHHOCTH OpPraHU3MOB K Cpele OOWTaHWs, 4YepelOBaHMs HANpPaBICHHUN 3BOJIOLNY;
KPYrOBOPOTA BEIIECTB U MIOTOKA YHEPTUH B IKOCUCTEMAX.



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

2.1. O6bem yueOHOTro nmpeaMeTa U BUAbI y4eOHOIl padoThl

Bun yueOHo# padoThl O0bem, yacoB

MaxkcumanbHast yueOHast Harpy3ka (Bcero) 72

OO6s3arenbHas ayquTOpHAas yueOHast Harpy3ka (Bcero), 70

B TOM YHUCJIE:
JIEK[IMOHHBIE 3aHATHUS 40
1a0b0paToOpHbIE 3aHATH 4
IIPAKTUYECKUE 3aHATUS 26
KOHCYJIbTaIIHs

IIpomexyToUuHAs aTTECTANMSA 2




2.2. TemaTnueckuii nJjian u cogep:xkanne nucuuiuinabl YIIITO.02 buogorus

HanmeHoBaHue Conepxanue yueOHOro Mmatepuaja (0CHOBHOe 1 NPOo¢ecCHOHAIbHO-OPHEHTUPOBAHHOE), JIa0opaTopHble 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 OMOJIOTHHU C IPYTUMH HayKaMu: Ouoxumusi, Ouopusrka, 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
IIUTOJIOTUM: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpopopes, METOA MEUEHBIX aTOMOB, AuddepeHnnaisHoe
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, MTOMYJISIIMOHHO-BUIOBOM, OK 02
HKOCUCTEMHBIN (OmoreoneHoTHYeCKuii), Onocdepusiit. Hayku, n3ydaromue 6noaorndeckre 00beKThl Ha pa3HbIX
YPOBHSIX OpraHu3anuy Ku3Hu. O011as XapakTepUCTUKa KHU3HU, CBOMCTBA )KUBBIX cucteM. [Iporeccsr,
HpOHCXOJsIue B OMocucTeMax
Tema 1.3. OcHOBHOE coep:KaHue 6
Buonaornyeckn Teopernueckoe odyuenue: 2
BAXKHBIC XuMHUYEeCKUH cocTaB KiIeTKH. Heoprannueckue BeniecTBa KJIETKH, UX OMOIOTHYecKas poib.
XHMHIECKHE Oprannyeckue BemecTna KieTku. buonornueckue noaumepsl. benku. Ctpykrypa u GyHKINU OEIKOBOM
CoeAHHEHHS MOJIeKybl. DepMEHTBI, MPUHIIMIT UX ACUCTBH. YTiIeBoAbl. buomornueckue GpyHKIMN yTIIEBOIOB.
Jlumuaer. O61mmii mnan crpoenus. ['uapodunsHO-TuApodoOHbIe cBOlicTBA. Kiaccupukamus Iumnmumaos. OK 01
buonornueckue pynkmun mununo. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkuun AT OK 02
IIpakTH4yeckue 3aHATHA: OK 04
Ponp GenkoB, yriieBoI0B U )KHPOB B OpraHM3Me YeIOBeKa. BuTaMHHBI 1 OHOJIOTMYECKH aKTUBHBIC JOOABKH, UX
3HA4YCHUE B )KU3HHU OpraHM3Ma YeoBeKa. [ Mo- u aBUTaMHHO3bI UX NOCIEACTBHSA. [IpeicTaBieHne 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 SIBICHUH, (OPMYIHPOBaHUE BHIBOJIOB

Jlaboparophas padora «I uapodrisHO-rHAPOPOOHBIE CBOWCTBA JIHITHIOBY
[ToaroToBka BApHaHTOB OIMbITA, HAOIIOICHAE H3MEHEHHS PACTBOPUMOCTH JIUIHIOB, 3aII0JTHEHHE paboyeit
Ta0JIMIBI, MHTEpIIpeTalusl HabJI0JaeMbIX SIBJICHUH, (HOpMYIHpPOBaHNE BBIBOJIOB

Tema 1.4.
CTpyKTypHO-
pynkuuonaabHas
OpraHu3anus
KJIETOK

OcHOBHOE coliep:KaHue

=)

Teoperndeckoe o0yueHne:

£ ™S

Knerounas teopus (T. llIBann, M. IllnetineH, P. BupxoB). OcHOBHBIE MOJI0KEHUS COBPEMEHHOM KIETOYHOM
Teopuu. THIIBI KJIIETOK: 3yKapHOTHYECKast U poKkapruoTuueckas. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
9yKapuoT (PaCTUTENBHOH, JKUBOTHOM, rprOHOI). CTpoeHHE MPOKapHOTHIECKON KIIeTKH. OCOOCHHOCTH CTPOSHUS
reTepoTpoPHOI M aBTOTPOGHON MPOKAPHOTHIECKUX KIIeTOK. CTpoeHue ia3MaTndeckoid MeMOpaHnsl. TpancopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MEMOPaHy: MACCUBHBIM U aKTUBHBIA. DHJIOIUTO3: MUHOIUTO3, (ParomuTos.
Ok3o1uto3. O00104Ka WM KJIeTo4Has cTeHka. CTpykTypa U (yHKINHU KJIETOYHON CTEHKHU pacTeHuil, rpuboB

[uTomnasma. Llurozoink. Lurockener. OgHoMeMOpaHHbIE OPraHOUIBI KIETKH: SHAOIIa3MaTHIECKask 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 ABMKCHUS:
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 MUKPOCKOITUPOBAHHUS TIPU BBHIIIOJIHEHUH J1a00paTOPHBIX paboT.
IToaroroBka MUKpOIIpenapaToB, HAOIOAEHHE C TOMOIIBIO MUKPOCKOIIA, BBISBIECHHE PA3IMIUN MEXKITY
U3y4aeMbIMH 00bEKTaMHU, HHTEPIIpeTalus HaOII0JaeMBbIX SBIEHHUH, (OpMyIHpOBaHUE BHIBOIOB

JlabopartopHnas pabota «IIpoHutiaeMocTs MeMOpaHbl (TJ1a3MOJIN3, JIETIIa3MOIIH3)»

[IpuoOperenue onbITa NPUMEHEHUS] TEXHUKA MUKPOCKOITUPOBAHHUS TIPU BBHITIOJIHEHUH J1a00paTOPHBIX padoT.
[MoxroroBka MUKponpenapaToB, HAOIIOACHNUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHHE PAa3ITHUUil MEXKITy
M3ydaeMbIMH 00bEKTaMU, HHTEPIPETAIHs HAOII0TaeMbIX SIBJICHHI, (POPMYITUPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpykTypHO-
(pyHKIHOHATbHBIE
daxTopsbl
HACJ1eICTBEHHOCTH

OcHOBHOE CoaepKaHue

EN

TCOPCTH‘IQCKOQ oﬁyqelme:

Ctpoenue XxpoMocoM. XPOMOCOMHBIM Ha0Op KJIETOK, TOMOJIOTHYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBEI,
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




criupainb. Mectonaxoxaenue u ononornueckue Gpyaknun JJHK. JHK-skcneprnza. Bunst PHK. @ynkmuu PHK B
KJIETKE

IIpakTH4yeckune 3aHATHSA:

Pemenne 3aJlaqd Ha OoNnpeacICHUC TOCIICA0BATCIIbHOCTU HYKJIICOTHOB

Tema 1.6.
IMpoueccnl
MATPUYHOTO
CHHTE3a

OcHOBHOE coliep:KaHue

£ ™S

Teoperndeckoe o0yueHne:

Martpuunsiii cunte3 JIHK — pennmukanus. [Ipuanune: pernukarun JJHK. Mexannsm pernmukarnun JJTHK.
Pemapanusa JIHK (nopemnnexatvuBHasi, moctpemiekatuBHas ). Peakunu matpuunoro cunaresa. [IpuHiummn
KOMILIEMEHTAapHOCTH B peaknusix MarpudyHoro cunres3a. JJHK u rensl. ['eneTudeckuit kKoj, ero cBOiCTBa.
Tpauckpunimst — matpuanbiii cuate3 PHK. Tpancsamims u e€ stamnel. YcnoBus 6uocunresa 6enka. CTpoeHue T-
PHK u xogupoBanne amuHOK#CIOT. Poitk prbocom B OnocuHTE3€e Oeska

HpaKaneCKne 3aAHATUA:

Perenne 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

N

TeopeTnueckoe odyuenue:

[\

Bupycsl — HexsieTouHbIe (YOPMBI KU3HU U 00IUraTHbIE apa3uthel. CTpOEHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, 0akrepuodaros. JKuznennsiit nuki JJHK-cogepxxamux supycos, PHK-coaep:xamux Bupycos,
6axrepuodaros. BUY, renatut yenosexa.

bakrepuun. O6mas xapakrepuctuka. [Tonstue mramMm. Bupycel n 0akTepuu: cX0ACTBA U pa3iIuyMs

IIpakTHyeckne 3aHATHSA:

[\

BupycHble u 6akTepuanbHble 3a00aeBaHus. OOIINe TPUHITUIIBI UCTIOIB30BAHUS JICKAPCTBECHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHNST aHTUOMOTHKOB.

[IpencraBieHne yCTHBIX COOOIIECHUH ¢ TPE3CHTALMEH, ITOATOTOBICHHBIX 1O MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MpeTnoiaBaTesieM

OK 02
OK 04

Tema 1.8.

OO0MeH BelIecTB U
npeBpaiienne
JHEPIruM B KJIETKe

OcHOBHOE CoiepKaHue

EN

Teoperndeckoe o0yueHne:

AN

ACCUMMIISIIIAS ¥ TUCCUMUIISALIUS — JIB€ CTOPOHBI MeTabonm3Ma. Tunsl 0OOMEHa BEeIECTB: aBTOTPOGHBIN 1
reTepoTpOQHBIH, a3pOOHBII U aHAYPOOHBINH. DHEpreTHuecKoe odecredeHne KeTku: npespamienine AT B
00MeHHBIX nporeccax. PepMeHTaTUBHBINA XapaKTep peakil KIeTOYHOro MeTaboan3ma

[lepBuuHBIi CHHTE3 OpraHMYECKUX BELECTB B KieTke. [Inactuueckuit oomeH. @orocuHTe3. XeMOCHHTES.
AmnHa3poOHbII SHepreTuueckuii oOMeH. AHa’poOHbBIe OpraHn3Mbl. bpoxkenune, aBTOTpOQHBII U TeTepoTpOdHBIN
THUI MTUTaHUSA. AHAPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH. JTalbl SHEPreTHIECKOr0 OOMeHa.
I'nuxonn3. buomornyeckoe OKUCIEHNE, MU KIIETOYHOE IBIXaHUE

OK 02




Tema 1.9.
Ku3HeHHBIH UK
KJeTKH. MuTO03.
Meiio3

OcHOBHoOE coJiep:KaHue

(]

TeopeTnueckoe odyuenue:

KrneTounslii 1iuKI1, ero nepuoasl u peryisius. [lepuoasr natepdassl ux ocooeHnocTr. Auddepenmariys
KJIETKU M apecT KJIETOYHOro 1ukia. [lenenue kinetku — Muto3. CTaguu MUTO3a U MTPOUCXOISIINE TPOIECCHI.
Kapuokunes u nurokuHes. buonoruueckoe 3HaueHrue MUTO3a. Melo3 — peIyKIMOHHOE JiefieHue kineTku. Craauu
Meiio3a. Melo3 — ocHOBa MOJI0BOTO pa3MHOkeHus. [loBenenue xpomocoMm B meiiose. Kpoccunrosep.
buonornueckuii cmbica 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

44

Tema 2.1.
Crtpoenue
opranu3ma

Conep:xaHue

=)

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHHE TEOPETHYECKOT0 00yUeHUsl

OpnHoxseTouHble opranu3mel. KonoHuanbHble opranu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3aumocBsi3b yacreit
MHOT'OKJIETOYHOT0 opranusMa. @yHkuus. Oprasbsl ¥ CHCTEMBI OpraHoB. AnmapaTsl OpraHoB. ['omeocTas
OpraHu3Ma M ero noJiJiep>KaHue B MPoIecce KU3HEACSITeIbHOCTH.

CDYHKL[I/IOHaJ'ILHaH CUCTEMA OPraHoOB. Tkanu paCTeHHﬁ. TkaHM >KUBOTHBIX U YEJIOBEKA. OpFaHBI paCTeHHﬁ.
OpFaHBI U CUCTCMBbI OpPIraHOB JKUBOTHBIX U YCJIOBCKA. 3HadeHue OIIOPbI, ABMIKCHUS, IMTAHUS, AbIXaHUA,
TPAaHCIIOpTa BEIICCTB, BBIACIICHU S, 3aAlIITUTHI. 3HaueHue IMMPOABJICHUS PA3APAXKUMOCTH U PCTYJIAINU

*B ToM 4ncyie Ha BBIOOP 00Pa30BaTEILHON OPraHu3alnnu:

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

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

Jns mpodeccuit/crienanbHOCTEN, CBSI3aHHBIX ¢ 00BEKTOM U3ydeHUs «HeloBeK» TeOPeTHUECKUI MaTepuall TEMBbI
«CTpoeHne opranu3May u3ydaercs yriryoJIeHHO Ha IpUMepe 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, M1.1. Meunukosa. H}ekunonnsie 3a001eBaHus 1
snuaeMus. BaxkHeilue snuaeMun B MCTOPUH YesloBedyecTBa. BakinHanus kak npoduiaakTuka HHPEKIHOHHbBIX
3a00J€eBaHUI.

[IpencraBienue ycTHBIX COOOILEHUI € MTpe3eHTalKel, TOATOTOBICHHBIX 0 MEPEUHI0 HCTOYHUKOB,
PEKOMEHJOBAaHHBIX MTPENOABATENIEM

Tema 2.2.

Conepxanue

OK 02




Dopmbl IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHUE TEOPETUYECKOr0 00yUeHu sl 2
Pa3sMHOKEHUS ®opmbl pa3MHOKEHUS Oprann3MoB. becrornoe 1 monoBoe pazMHOXkeHHe. Bupl 6ecroaoro pa3MHOXKEHHUS:
OPraHu3MoB NpoCTOE JefICHHEe HaJIBOE, ITOYKOBAaHHUE, PA3MHOKEHHE CIIOPaMH, BET€TaTUBHOE pa3MHOXKEeHHUE, (pparmMeHTarus,
KJoHHpoBaHue. [1o10BOE pasMHOKEHHE.
*B ToM 4ncJe Ha BRIOOP 00pa30BaTeIbHON OPraHM3anNu:
Jns npodeccuil/cnienuanbHOCTE!, CBSI3aHHBIX ¢ 00BEKTOM U3ydeHus «PacTeHus» TeopeTudeckuii Marepuall
TeMbl «DOPMbI pa3MHOXKEHUS OPTaHU3MOBY» U3y4aeTcsl yIIIyOJIeHHO Ha IPUMepe OpraHu3Ma pacTeHUi.
Pa3MHOKeHMe Ye0BeKa U dKUBOTHBIX PACCMaTPUBAIOTCS 0030pHO 2
Jliis mpodeccuit/cnenuansHOCTeH, CBI3aHHBIX ¢ 00BEKTOM H3y4deHHS «KUBOTHBIE) TEOPETHUSCKUN MaTepHa
TeMbl «DOPMBI pa3MHOKEHHUS OPraHU3MOBY» U3y4YaeTcs yrIIyOJIEHHO HAa MMPHUMEpE OPTraHN3MOB KUBOTHBIX.
Pa3MHOXeHHe pacTeHHU U 4eJI0BeKa pacCMaTPHUBAIOTCSI 0030PHO
s npodeccuil/crienanbHOCTE!, CBSI3aHHBIX ¢ 00BEKTOM M3ydeHUs «HeloBeK»» TeOpeTHUECKUM MaTepHra
TeMbl «DOPMbI pa3MHOKEHUS 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 noioBbIX KieTok. Omiog0TBOPEHUE 1 2 OK 02
YyeJioBeKa IMOpHOHATILHOE pa3BUTHE )KUBOTHBIX. [lapTeHOorene3. OmOpuorenes (Ha npuMepe JaHueTHUKa). Ctaaun OK 04
aMOpHOTeHEe3a
Pocrt u pa3Butue xuBoTHbIX. [locTamOproHanbHbIi nepuoa. [Ipsmoe u Henpsimoe pazutue. Pazsutue ¢ 2
MeTaMop(030M y 6€CIIO3BOHOUYHBIX U MI03BOHOYHBIX KUBOTHBIX. CTaAMK OCTIMOPHOHAIBHOTO PA3BUTHS Y
KMBOTHBIX U uesioBeka. [lepnosipl oHTOreHe3a yenoBeka. buonorndyeckoe crapenue u cMepThb. I epoHTONIOTHS
Tema 2.4. OcHOBHOE coep:KaHue 2 OK 02
Omnrorenes Teoperuueckoe o0yueHue: 2 OK 04
pacrenuii l'ameroduTt u ciopodut. PazmHokeHne u pa3BuTHE BOJOpOCiel. PazMHOKeHUE U pa3BUTHE CIIOPOBBIX
pacTeHuil. PazMHOeHUE U pa3BUTUE CEMEHHBIX pacTeHuil. Poct. Ileproas! oHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOE coliep:KaHue 2
OcHoBHBIC Teopernyeckoe o0yueHnue: 2
NMOHSAITHSI TeHETUKHU | ['eHeTHKa KaK HayKa O HACJIEICTBEHHOCTH ¥ U3MEHUYMBOCTU OpraHu3MOB. OCHOBHbIE T€HETHUECKHUE IOHATHUS U OK 02
cumBoJibl. I'eH. 'enotun. denotun. AnnenbHble reHbl. AJIbTepHATUBHBIE IPU3HAKU. JJOMUHAHTHBIN 1
peLiecCUBHbBII pu3Haku. ['omMo3urora u rerepozurora. Yucras aunust. ['ubpuasl. OCHOBHbIE METO/IbI TEHETHKU:
rUOpUI0IOTHYECKUH, IMTOJOTMUECKHE, MOJIEKYJIIPHO-T€HETUYECKHE
Tema 2.6. OcHoOBHOE coJiep:KaHue 4 OK 02
3akonomepnoctn | Teopernueckoe ooyuyeHue: 2 OK 04
HacJ/1e10BaHus 3akOoHOMEpHOCTH 00pa3zoBaHus ramet. 3akoHbl . Mennens: MonornOpuaHoe ckpermuBanue. [IpaBuio




JOMUHHPOBaHUS. 3aKOH eTMHOO00Pa3Hs MePBOTo MOKOJICHUS. 3aKOH pacIIeIUIeH s MpU3HaKoB. [{uTonornueckue
OCHOBBI MOHOTHOPHTHOTO CKpEIIMBaHKs. | MOoTe3a YUCTOTHI raMeT. AHAJIH3HUPYIOIIee CKPEIBaHUE.
JurnOpuaHoe ckperyBanie. 3aKOH HE3aBUCUMOT'0 HACJIeJ0BaHus pu3HaKoB. [lonurubpuanoe HacienoBaHue U
€ro 3aKOHOMEPHOCTHU

IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COJIEPsKAHHE MPAKTHYECKOT0 3aHSITHS

Pemenne 3aJlad Ha ONnpeaAcCICHUEC BEPOATHOCTU BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPpX MOHO-, I1-,
HOJ'II/IFI/I6pI/II[HOM 1 aHAJIUBUPYIOIICM CKPCIIMBAHNU, COCTABJIICHUC I'CHOTHUITMYCCKUX CXCM CKPCIIMBAHUS

*B ToM 4ncJe Ha BRIOOP 00pa30BaTeIbHON OPraHM3anNu:

Jlis mpodeccuit/cnenansHOCTeH CBA3aHHBIX C 00beKTOM H3ydeHus «PacTeHus» HeoOXoaum moaoop
TeHETHYECKUX 3a/1a4 Ha OIpe/ieIeHIe BEPOITHOCTH HACIICJACTBCHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
HOJIMTHOPHUTHOM U aHAIM3UPYIOLIEM CKPEIIUBAHUH Y PACTCHUM

g mpodeccuit/cnenuansHOCTEN CBA3aHHBIX C 00bEKTOM H3yueHUs «KUBOTHBIE» HEOOX0IUM TOI00D
TeHETUYECKUX 3a/1a4 Ha OTpe/IeTICHHE BEPOSITHOCTH HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, -,
MOJUTUOPHUTHOM U aHAJIM3UPYIONIEM CKPEIIMBAHUH Y )KUBOTHBIX

s npodeccuit/crienanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3ydeHus «YenoBek» Heo0XxoauM noadop
TeHeTHYECKUX 3a/1a4 Ha ONpe/eIeHHe BepPOATHOCTH HACIIEICTBEHHBIX IPU3HAKOB NIPU MOHO-, 1U-,
HOJUTHOPHIHOM U aHAJIM3UPYIOLIEM CKPEIMBAHUY Y YETOBEeKa

Tema 2.7.
B3aumogeiicTrBue
TeHOB

OcHoOBHOE coJiep:KaHue

N

TeopeTnueckoe odyuenmue:

[\

I'eHoTHN Kak 1eJI0CTHAs cucTeMa. MHOXeCTBeHHOe JieiicTBUE reHoB. [lneiioTponust. MHOKECTBEHHBIN
ajuenusM. BzaumoseiicTeue auienbHbIX reHoB. KogoMunupoBanue. BzaumoaeicTBie HealIebHbIX TE€HOB.
KommiemeHnTapHocTh. Onucras. Ilomumepus

IpodeccHnoHATHHO-OPHEHTHPOBAHHOE COEPKAHNE MPAKTHYECKOTO 3aHATHS:

Pemenne 3aZlaq Ha OoNnpeaAcICHUC BCPOATHOCTU BOSHUKHOBCHUS HACJIICACTBCHHBIX IIPU3HAKOB IIPU PA3JIMYHBIX
THUITIaX BSaHMOHeﬁCTBHﬂ T'CHOB, COCTABJICHHUC I'CHOTHUIIMYCCKUX CXCM CKPCUIMBAHU

*B ToM 4ucJie Ha BHIOOP 00pa3oBaTeIbHON OPraHM3alNu:

* JInst mpoheccuii/crieruanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3yueHus «Pactenus» Heo6xoaum nmoadop
TeHEeTHYECKUX 3aj[ay Ha OIpe/eNIeHHe BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB MIPU
pa3IMYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB y PACTEHUH

* JInst mpoheccuii/criennanbHOCTEH CBSI3aHHBIX C 00BEKTOM H3y4eHUs «OKUBOTHBIE)» HEOOXOIUM MOI00D
TeHEeTUYECKUX 3a/1a4 Ha ONpeiesieHe BEPOSITHOCTH BOSHUKHOBEHUS HACIEACTBEHHbBIX IPU3HAKOB MPU
pa3IMYHBIX THIAX B3aUMOJICHCTBUS T€HOB Y )KMBOTHBIX

* [l npodeccuil/cnennanbHOCTeN CBI3aHHBIX C 00bEKTOM H3ydeHHsl «HenoBek» Heo0X0auM noadop
TeHETHYECKUX 3a/1a4 Ha OTpeIeJICHHE BEPOSTHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MPH
pa3IMYHBIX THIAX B3aWMOJICHCTBHUS TEHOB Y YEJIOBEKa

OK 01
OK 02




Tema 2.8.
CuenjieHHoe
HACJIeTOBaHHE
NMPU3HAKOB

OcHOBHoOE coJiep:KaHue

=

TeopeTnueckoe odyuenue:

\S)

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

IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COJIEPsKAHHE 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:

Jliis mpodeccuit/crenanbHOCTEH CBA3aHHBIX C 00beKTOM H3ydeHus «PacTeHus» HeoOxoaum moaoop
TCHCTHYCCKUX 3ada4 Ha OIIPCACICHUC BEPOATHOCTH BO3SHUKHOBCHHA HACICACTBCHHBIX ITPU3HAKOB IIPU
CIICIUICHHOM HAcJIeJJOBaHUH Y PACTCHUI

s npodeccuil/crienanbHOCTEN CBI3aHHBIX C 00BEKTOM U3ydeHus «KuBoTHbEIe» HE00X0AUM noAOOp
TeHEeTUYECKUX 3aJ[ay Ha Ollpe/iesieHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB IIPU
CLICIUIEHHOM HAacJeJJOBaHUH Y dKHUBOTHBIX

Jns npodeccuit/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHs «YenoBeKk» HeoOX0 UM 1moaoop
TeHEeTUYECKUX 3a/1a4 Ha OIpe/IeJICeHHE BEPOITHOCTH BOZHUKHOBEHUS HACIEACTBEHHBIX IPU3HAKOB IIPH
CLEIUIEHHOM HacJeI0BaHUM Y YeIOBEKa

OK 01
OK 02

Tema 2.9.
T'eneTnka moJia

OcHOBHOE CoaCpKaHue

E~N

TeopeTnueckoe o0yueHue:

XPOMOCOMHBII MEXaHU3M OIIPEIEICHUS 110J1a. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBIL. 'OMOraMeTHbIN U
rereporaMeTHbIil o ['eHeTHueckas cTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanne npu3HaKkoB, CLIETIIEHHBIX €
10JI0M

IIpakTHyeckne 3aHATHSA:

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

OK 01
OK 02

Tema 2.10.
I'eneruka
Yye0BeKa

OcHOBHOE CoepkaHue

EN

Teopernyeckoe o0yueHue:

KapI/IOTI/IH YCJIOBCKA. MeTOI[bI HU3YUCHUS T'CHCTHUKH YCJIOBCKA: FeHCaHOFHqCCKHﬁ, 6HH3HCLIOBBII>1,
HHTOF@HCTHHCCKHﬁ, 6HOXHMH‘ICCKHI>1, HOHYJ'ISIHI/IOHHO-CTaTHCTH‘ICCKHﬁ. HaCJ'IC,I[CTBCHHBIC 3a00J1eBaHUs
YyelIoBeKa. | eHHbIC U XPOMOCOMHBIC Oose3Hu yeaoBeKka. bouesnu ¢ HaCHeHCTBeHHOﬁ npeapacIioIoKCHHOCTBIO.
3HaueHue MGHHHHHCKOﬁ T'CHCTUKHU B MMIPCAOTBPAIICHUHN U JICUCHUN I'CHCTHYCCKUX 3a00J€BaHNH YeIoBeKa

HpaRanecmle 3AHATUA:

Pemenue 3a4a4 Ha ONIpEACICHUC BEPOATHOCTU BOSHUKHOBCHHNA HACIICACTBCHHBIX IMTPU3HAKOB, UCIIOJIb3Ys METO/bI
TCHCTHUKHU YCJIOBCKA, COCTABJICHUC M'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA. HpelICTaBJ'ICHI/Ie YCTHBIX COO6HI€HI/II>'I C

OK 01
OK 02




Hpe3CHTaHHeﬁ 0O HaCJICACTBCHHBIX 3a00JIEBaHUAX YEJIOBEKA

Tema 2.11. OcHOBHoOE coJiep:KaHue 4
3axonomepHocTH | TeopeTrnueckoe o0yueHuHe: 2
U3MEHYUBOCTH B3aumonelicTBue reHotuna u cpeasl npu popmupoanuu penoruna. MizmenunBocts npusHakoB. KayecTBeHHbIE
Y KOJIMYECTBEHHBIE NPU3HAKU. BUbI N3MEHUMBOCTH: HACJIEACTBEHHAs! U HEHACIIEACTBEHHAS.
3aKOH rOMOJIOTUYECKUX PsIIOB B HacneAcTBeHHO# u3menunBoctu (H.M. BaBuios).
Moudukanronsas, Wi (peHOoTUIHYEeCKasi U3MEHUYUBOCTb. Posb cpepl B MOAN(UKAIIMOHHON U3MEHYUBOCTH. OK 01
Hopma peakimu npusHaka. BapuanimoHHbIi psa v BaprHallMOHHAsI KpUBast. XapaKTepucTUKa MoIU(UKALMOHHON OK 02
U3MEHYMBOCTH OK 04
HacnencTBeHHas1, Wiy reHOTUITMYECKask M3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
MyranuoHHas N3MEHYMBOCTb. Bupl MyTanuil: reHHble, XpOMOCOMHBIE, TeHOMHbIE. | [pnYrHbI BOSHUKHOBEHHUS
MYyTalHi
IIpakTHYecKue 3aHATHS: 2
Penienue 3a1a4 Ha onpezieeHUe TUIIA MyTALlMK IIPY [IEpelade HACIEeICTBEHHBIX IPU3HAKOB, COCTABJICHUE
TeHOTUITMYECKHUX CXEM CKPEIIMBaHUS
Tema 2.12. OcHoBHoOE coep:kaHue 2
Cenexunst Teopernyeckoe o0y4eHue: 2
OpraHusmMon Cenexius Kak Hayka. MeToIbI CeIeKITMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. ICKycCTBEHHBIH 0TOOD: OK 01
MacCCOBBIY M UHIAMBUAYAJIbHBIN. DTarbl KOMOMHAIIMOHHOH cenekimu. CopT, mopoja, TaMM. OK 02
ANTOpUTMBI pELICHUE 3a7a4 Ha ONPEAECIIEHUE BO3SMOKHOIO BOSHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB 110
CEJIEKIIMH, COCTABICHUE FEHOTUITMYECKHUX CXEM CKPEIMBAHUS
KonTtposnnas padora 2
Crpoenue 1 QpyHKIIMK OpraHu3ma
Paznea 3. Teopusi 3Bosionuun 16
Tema 3.1. UcTtopusi | OcHOBHOe co/iep:KaHue 2
3BOJIIOLIMOHHOT 0 TeopeTnyeckoe o0yueHnue: 2
Y4eHus [IepBbie 3BOMIOIMOHHBIE KOHIENIMH. [ 'pagyanucTuueckas sBontonuonHas konuenius JK.b. Jlamapxka.
JBwmwxynue cuitel sBomonu. Kpearmonusm u tpancpopmusm. 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. JluBeprennns npu3HakoB U BU1000pazoBanne. OCHOBHBIE MOJO0KEHUSI 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 HBOJIOLMOHHOIO Mpoliecca. [ 'eHeTnyeckre OCHOBBI 3BOJIIOLHH.
MyTrarun 1 KOMOMHAIIMY KaK 3JIEMEHTapPHBIN 3BOJTIOIMOHHBIA MaTepual. [Tomymsimus kak s5ieMeHTapHas
€MHHLIA HBOJIIOLIUY.

JBmwkymme critbl (paxTopsl) 3BOTOIMH. MyTaIllMOHHBIH Mpoiiecc 1 KOMOWHATHBHAS H3MEHUYNBOCTh. MuUrparusi.
W3omsiius oy isiimid: reorpadudeckas (pocTpaHCTBEHHAs ), Onostorndeckast (pempoyKTHBHAS).
EcrecTBeHHBIN 0TOOp — HaNpaBIAIOMMKN GakTop IBOMIOIKMK. boprba 3a cylecTBOBaHNE KaK MEXaHU3M JACHCTBUS
€CTECTBEHHOT'0 0TOOpa B momyssiiusx. Bua u ero kputepuu (npusHaku). BunooOpa3oBaHue Kak pe3ysibTaT
MHUKPO3BOJIKOLIUU

Tema 3.3.
Maxkpo3Bosaonus

OcHOBHOE coiep:KaHue

TeopeTnueckoe odyuenue:

\S)

Maxpossosmonus. @opMbl M OCHOBHBIE HanpaBieHus MakpodBomrormn (A.H. Ceseprios). [Tytu mocTikenus
OMOJIOTHYECKOT0 Mporpecca: apoMopho3, uaroasanTanus, oouas qereHepamnus. MeToapl H3y4eHus
MaKpOIBOJIIOIMH. 3aKOH 3apobiieBoro cxo/ctsa (3akoH K. bapa). buorenetnueckuii 3akon (3. ['ekkens, O.
Miosiep). O61ime 3aKOHOMEPHOCTH (ITpaBHIia) SBOTIOIIH

OK 02

Tema 3.4.
Bo3uukHoOBeHHE U
pa3BHUTHE KU3HH
Ha 3emiie

OcHOBHOE CoaCpKaHue

E~N

Teopernueckoe o0yueHne:

AN

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

OCHOBHEBIE YCPThI SBOJIIONWHU PACTUTCIILHOIO MHpPA. OCHOBHEBIE YCPThI 5BOJIOLWH ) XUBOTHOT'O MUpa

[\

HpaRaneCKne 3aAHATUA:

HpeIICTaBHCHI/Ie YCTHOT'O COO6HICHI/I$I 1 JICHTBI BDEMCHU 1O OCHOBHBIM 3TallaM BO3HUKHOBCHHUA U PA3BUTUA
JKUBOTHOI'O U PACTUTCIIBHOI'O MUpPA, NOATOTOBJICHHLIX I10 IIEPEYHIO UCTOYHUKOB, pPECKOMCHOBAHHBIX
npennoaaBaTcJICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenne
YyeJI0BEKAa —
aHTpoONoOreHe3

OcHOBHOE coep:KaHue

N

TeopeTnueckoe odyuenne:

AHTponoJnorus — Hayka o 4yesnoBeke. CucTeMaTHyecKoe MoJiokeHue yenoBeka. CXoJICTBO YeJIOBEKa ¢
>KUBOTHBIMU. OTINYMS YEJIOBEKA OT KUBOTHBIX. [[pIMOX0K/IE€HNE U KOMIIJIEKC CBSI3aHHBIX C HUM MTPU3HAKOB.
Pa3BuTHe ro10BHOTO MO3ra ¥ BTOPOM CUTHAIBHOM cucTeMbl. COOTHOIIEHUE OMOIOTUIECKUX U COITMATBHBIX
(baxTOpOB B aHTPOIOreHE3e

OCHOBHBIE CTaIMM aHTPOTIOTeHe3a. J[puOnUTEKH — MPEIKK YEJIOBEKA U YeJIOBEKOOOPa3HBIX 00€3bsH.
IIporoanTpon — npelecTBEHHUK YeJIOBeKa. ApXaHTPON — IpeBHeNNN yenosek. [laneoantpon — ApeBHUM
yenoBeK. HeoaHTpon — 4emoBEeK COBPEMEHHOTO THIIA. DBOJIOIMS COBPEMEHHOTO YeIOBEKA.

Uenoseueckue packl. OCHOBHBIE OOJBIINE PACHl: €BpPOIIeOnHAas (eBpa3uiicKasi), HErpO-aBCTPATOWTHAS

OK 02
OK 04




(9KBaTOpHAaNbHAS ), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). BpeMs 1 MeCcTO BO3HUKHOBEHHUS YEITOBEYECKUX
pac. EAMHCTBO 4enoBeUeCKuX pac

IIpakTH4YecKHe 3aHATHA: 2
Bpewms u myTH paccenenus yenoBeka 1o rianete. [Ipucnoco0aeHHOCTh YeaoBeKa K pa3HbIM YCIOBUSM CPE/Ib.
Brnusinue reorpaguueckoit cpeapl Ha MOPQOIOTHIO U (PU3HOIOTHIO YeT0BeKa
3amuTa JEHT BpeMEHU U MEHTAJIbHBIX KapT B (popMare yCTHOTO COOOIICHHUS, TOATOTOBIEHHBIX 110 TIEPEYHIO
MCTOYHHKOB, PEKOMEHIOBAaHHBIX MTPENoAaBaTeeM
Kontpoabnas 2
TeopeTnueckre aceKThl YBOJIOLUH KU3HU Ha 3eMIie
paborta
Pasnea 4. Ixosorus 26
Tema 4.1. OcHOBHOE coJiep:KaHue 2
JKo0oruuecKue Teoperndeckoe o0yueHne: 2
¢axTopnl U cpeabl | Cpenbl 0OUTaHKS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/IYIIIHAsI, IOYBEHHAs, BHYTpUOpraHu3MeHHas. Pusuko- OK 01
JKM3HH XMUMHYECKHe 0COOEHHOCTHU cpefl 00uTaHusl OopraHu3MoB. IIpucrnocobienHnst 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. OKOJIOrHYecKast HUIIIA BUIA. JKOJIOTHYECKHE
IKOCUCTEMBI xapakTepucTuku nonyssinuu. CooOriectBa 1 skocucteMsl. buonenos u ero crpykrypa (B.H. Cykaues). Cesizu
MeEXy opraHnu3Mamu B OuorieHose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BEmecTB ¥ MOTOK SHEPTHH B SKOcUcTeMe. Tpodudeckrne ypoBHH. OK 01
AHTpONOreHHbIE IKOCUCTEMBI. ATpo3KocucTeMbl. OTINYNS arpO3KOCUCTEM OT OMOT€O1IEHO30B. OK 02
Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
IIpakTH4YecKHe 3aHATHA: 2
Tpoduueckue nenu u cet. OCHOBHBIE MTOKA3aTeNN SKOcHCcTeMbl. bromacca 1 mpoaykIiust. DK0oJIornyeckne
MUPaMUJIBI YHCET, OnoMacchl U dHeprur. [IpaBuiio mupamMubl SHEPTUH.
Pemenne nmpakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33JaHUI TI0 TIEPEHOCY BEIIECTBA U DHEPTUU B IKOCHCTEMAX C
cocTapJieHHE TPOhUUECKUX 1eneil U mupaMu] OMOMacChl M SHEPTUU
Tema 4.3. OcHOBHOE coep:KaHue 4
Buocdepa - TeopeTnueckoe odyuenue: 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 CymiecTBoBaHUsA Onochepsl. OcoOeHHOCTH Onocdepsl Kak TI00aIbHON SKOCUCTEMEI.

Jlunamuueckoe paBHoBecue B Ouocepe. PurMudnocTs siBnenuii B 6uocdepe. KpyroBopoTs! BemecTs u




OroreoXMMHYECKHE ITUKIBL. [ T100ampHbIe 9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH U IYTH UX PEUICHHUS

IIpakTHyeckune 3aHATHSA:

Pemienue IIPaKTUKO-OPUCHTHPOBAHHBIX paCYCTHBIX 3aJia4 Ha OIPCACIICHUC TUIOIIaau HacaXICHUU 11
CHMI)KCHUS KOHIOCHTpAUK YIJICKHCIIOrO ra3a B aTMocq)epe CBOCTO PEruoOHa NpOKNBAHUS

Tema 4.4.
Bansinue
AHTPONOTeHHBIX
(¢axrTopos Ha

onocdepy

OcHOBHOE coliep:KaHue

£ ™S

Teoperudeckoe o0yueHne:

AHTpOIOreHHbIC BO3ACHCTBHS Ha Onocdepy. 3arpsa3HeHus Kak BH]l aHTPOIIOI€HHOTO BO3ICHCTBUS (Xumuueckoe,
Qusuueckoe, buonocuueckoe, OMxoovl NPoOU3B00CmMea u nompebienus). AHTPONIOTSHHBIE BO3JICHCTBUS Ha
atMmocdepy. BosznelictBus Ha ruapochepy (3aepssrenusn u ux ucmouHukuy, ucmouierus 6o0). BozaeicTaus Ha
mutochepy (decpadayus nouewl, 8o30elicmsue Ha 2OpHble Nopooa, Hedpa). AHTPOIIOTCHHBIE BO3/ISHCTBUS Ha
OmoTHUYECKHE CO00IeCTBa (1eca u pacmumenbhvie CO0OUeCmad, HCUBOMHbIL MUP)

IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COEP:KAHNE MPAKTHYECKOT0 3aHSATHSI:

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX PACHYCTHBIX 3a,[[aHI/II>'I MO0 COXPAHCHUIO IPUPOJHBIX PECYPCOB CBOCTO
PETHUOHA IPOKUBAHUA

*B ToM uncie Ha BLIOOP 00Pa30BaTEILHON OPraHu3alnu:

s npodeccuit/crienanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3yueHus «PacTeHus» mpeiaraercs NpakTHKO-
OPHEHTHPOBAHHOE PACUETHOE 3aJaHUE 10 PACUETY CTPYKTYPHI 3a11aCOB JAPEBECHHBI

I[J'I)I HpO(l)CCCI/II\/'I/ CHeLMalIbHOCTEN CBSI3aHHBIX C 00BEKTOM HU3YyUCHUA «KuBOTHBIC)» npepraracTcs MpakTUuKo-
OPUCHTUPOBAHHOC PACUCTHOC 3aJaHNC 10 OLICHKC pLI6OHpOI[y1(TI/IBHOCTI/I BOJOCMOB

I[J'I)I HpO(i)CCCHﬁ/CHCHHaHLHOCTefI CBSI3aHHBIX C 00OBEKTOM HU3YyUCHUA «YemoBek» nperaracTes MMpakTUuKo-
OPUCHTUPOBAHHOC PACUCTHOC 3a1aHNC paCUYCTa BO,I[OHOTp€6H€HI/I$[ HACCJICHHOI'O ITYHKTA

Jns npodeccuit/crienanbHOCTEN CBA3aHHBIX C JOOBIYEH MOIE3HBIX HCKOMIAEMBbIX IPEe/1JIaraeTcst PaKkTUKO-
OPHEHTHPOBAHHOE PACUETHOE 33JaHUE 10 PACUETY CPOKA UCUEPIAEMOCTH IPUPOIHBIX PECYPCOB

Jns npodeccuit/crienuanbHOCTEN CBI3aHHBIX C CEIbCKUM XO35HCTBOM IIpeJIaraeTcs MpakTHKO-
OPHEHTHPOBAHHOE PAacUETHOE 3aJIJaHUE 10 OLIEHKE OajaHca OPraHMYEeCKOro BEIECTBA MOUBBI

OK 01
OK 02
OK 04
OK 07

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

OcHOBHOE coep:KaHue

10

TeopeTnueckoe odyuenne:

N

3110pOBbE U €ro cocTapistomue. GaKkTophl, MOJOKUTEIBHO U OTPULIATEIBHO BIMSIONIME HA OPIraHU3M YEJI0BEKa.
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.

HpI/IHI_II/IHBI (bOpMI/IpOBaHI/ISI SHOpOBBCC6epeFaIOH_ICFO IIOBCACHUA. dusnueckas akTUBHOCTD U 300POBbE. prnnbl
340POBbA. OcCHOBEBI 3aKaJIMBaHUs. BHOXMMUYECKHE aCIIEKThI PalOHAJIbHOI'O ITUTAHUA. HpaBHna 0e301acHOro
HCIIOJIb30BAHUS OBITOBBIX HpI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB




IIpakTHyeckune 3aHATHSA:

OnpeneneHye CyTOYHOrO paliioHa MUTAHUS

Co3gaHne MHANBUIYATBHOM MaMSITKH [0 OPTaHU3aIMH PAMOHAIBHON (PU3NYECKON aKTUBHOCTH

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHHE JIA00PATOPHOT0 3AHATHSI

[N \ORN ORI N

JlaGopaTtopHas paboTta Ha BbIOOD:

JlaboparopHas pabota «YMCTBEHHAas pab0TOCIIOCOOHOCTHY
OBrazseHne MeTogaMHu OMpeesieHus oKa3aTeneil yMCTBEHHON paboToCOCOOHOCTH, O0BSICHEHHE MTOTyYEeHHBIX
pe3yabTaToB U (OPMYINPOBAHKE BHIBOAOB (MMMCHbMEHHO) C CIOIH30BAHNEM HAYYHBIX OHATHIA, 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 CHIDKAIOMINUX PAO00TOCTIOCOOHOCTD UCTIONIB30BaTh YCIOBHUS OCYIIECTBICHHUS
npodecCHOHATBHOM AESITeNbHOCTHU: IIIyM, TEMIIEpaTypa, GuU3ndeckas Harpys3Ka  T.J.

OK 02
OK 04
OK 07

Kounrtposannas pabora
TeopeTnueckue acneKThl SKOJIOTUU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE colep:KaHue (COIePKAHNE MPUKJIATHOT0 MOTYJIsA)

Pazgea 5. buoJsorus B JKN3HA

Tema 5.1.
Bbuorexnosjoruu B
JKM3HHU KaXKIA0I0

Conepxanue

TeopeTnueckoe odyuenue:

buorexHonorus kak Hayka 1 Ipou3BoJcTBO. OCHOBHBIE HAlPaBJIEHHs COBPEMEHHOM OMOTEXHOIOIUU. MeTob!
6uorexHonoruu. O0bEKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHONIOTHUECKUX U TeHETHYECKUX IKCIIEPUMEHTOB.
[TpaBuia noucka 1 aHanu3a OMO3KOJIOTNYECKOM MHPOPMALIMH U3 PA3IINYHBIX MCTOYHUKOB (Hay4yHast U yueOHO-
Hay4Has JIMTepaTypa, CpeiCTBAa MacCOBOM nHpopmaruu, cetb VIHTepHET U apyrue)

NN (G

IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COIeP:KAHNE MPAKTHYECKOT0 3aHATHSA:

Keiicpl Ha aHanmu3 nHGOpPMAIMK O HAYYHBIX TOCTHKEHHUSAX B 00JIACTH F€HETHUECKUX TEXHOJIOTUH, KIIETOYHOU
VHKEHEPUH, TMIIEBBIX OMOTEXHOIOIMM. 3alnTa Kelica: IPeICTaBICHUE PE3yJIbTATOB PEIIEHHs KEHCOB
(BBICTYIIJICHHE C IPE3EHTALIUEN )

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

OK 01
OK 02
OK 04

1 o o
YKasbiBatoTca MK, anemeHTbl KOTopbIX GopMUPYET NPUKNALHON MoAyNb (NpodeccMoHaNbHO-OPUEHTUPOBAHHOE cofleprKaHue) B cooTBeTcTBUn ¢ ®rOC peanusyemon

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 | IlpakTnyeckune 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(OPMALIMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CPeCTBA MacCOBO
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
IlpakTH4yeckue 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)
Keiicel Ha aHayn3 nHGOPMAIIMU 00 STHYECKUX aCIIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (IO rpymnmam)
3amuTa keiica: [IpeacraBieHue pe3yabTaTOB pelIeHHs KEICOB (BBICTYIIEHUE C NIPEe3eHTAaLMEN) 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. MeTo1b1 OM09KOJIOTMUSCKHUX MCCIICIOBAHUI: MTOJIEBBIE, TAOOPATOPHBIC, SIKCIIEPUMEHTAIbHBIE. 2 OK 07
0M03K0JIOrHYeCKH | MOHHTOPUHT OKPYKAIOLIeil cpe/ibl: TOKaIbHbIH, perMoHaNbHEIH U II00aTbHbIH
X MCCJIeI0BAH Ui MeTo/1bI TOMCKa, aHaIHM3a 1 00pabOTKN MHPOPMAIMH O MIPOCKTE B Pa3IMYHBIX HCTOYHHUKAX
JlabopaTopHble 3aHATHS: 2
[TocTanoBka LeH, 3a7a4, BbIIBUKCHUE TUIIOTE3bI, POBEACHUE SKCIIEPUMEHTA 110 ONPEAEICHUIO ONTUMAIIbHBIX 2
YCIIOBHH ISl pocTa U GU3NOIOTUIECKOW aKTUBHOCTH JPOXIKEBBIX KIIETOK. BBIsSBICHNE 3aKOHOMEPHOCTEH,
(dopMynupoBaHHe BHIBOAOB M ITPOTHO30B.
JlaGopaTopHbie paboThl Ha BLIOOP MO MUHU TPyIIaM:
1. BnusiHue TeMmnepaTypbl Ha pocTa U (PU3HOIOTHUECKYI0 aKTUBHOCTD JIPOXIKEBBIX KIETOK
2. BrwusHue yriaeBoAoB Ha pocTa U (GU3UOJIOTHYECKYIO aKTHBHOCTD APOMOKEBBIX KIETOK
3. CoueraHHOE BIUSHUE TEMIIEPATYPHI U YTIEBOJOB HAa POCTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
JIPOMOIKEBBIX KIIETOK
OcHoBHoOE coJiep:KaHue 10 SE 8;
Tema 6.2. | [IpakTHYecKoe 3aHsATHE 2 OK 04
buoskosornyeckn | O630p TeM yueOHO-HCCIIEIOBATEILCKIX MPOSKTOB. BBIOOp yueOHO-HCCIIeIOBATENHCKOTO MPOCKTA U3 2




# IKCIEPUMEHT

npeokeHHbIX. DopMUpOBaHUE KOMaH/IBI TPOEKTA. AJITOPUTM BBITIOJTHEHUS IIPOEKTA.
Kaxnas rpynma BeIOUpaeT 0AMH U3 BAPHAHTOB yUEOHO-HUCCIIEI0BATEILCKUX POCKTOB!
1. OreHka kagecTBa aTMoc(epHOTo BO3Iyxa
OreHka KayecTBa IOYB METOI0M (PUTOTECTHUPOBAHUS
3. OrmeHka KayecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB T10 OPTraHOJICNITHYECKUM U (PU3UKO-XUMUIECKIM
CBOMCTBaM
4. Bnusinue [IAB Ha pocT U pa3BUTHE CEMSIH BBICIIMX PaCTEHUI
5. Buusinue coneBoro 3arpsi3HEHHs Ha POCT U Pa3BUTUE CEMSIH BBICILIUX PACTCHHIA
Ilepesvuii 5man gvinonnenus npoekma:
O6ocHOBaHME aKTyaJIbHOCTH BbIOpaHHOU TeMbl. BrisBienue npo0iaemMbl UccieaoBaHus, GOpMyIHpOBaHHE
runoTe3bl. Beioop MeTomoB uccienoBanus. Beibop Touek ordopa mpod Ha TEPPUTOPUH MCCIIEIOBAHNS.
[TocranoBka 1ieneit u 3aaa4 uccnenoBanus. Onpenenenue GOpMbI MPEICTABICHUS PE3yIbTATOB UCCIICIOBAHMS.
OmnpezeneHre 3TanoB ¥ COCTABJICHUE IJIaHA MCCIIETOBAHUS

OK 07

JlabopaTopHble 3aHATHSA 6
Bmopotu sman evinoanenus npoekma: MoArOTOBKa HEOOXOAUMOI MOCY/IBI M MaTepuaa AJis SKCIIEPUMEHTA, 2
MIPOBEJICHHE YKCIIEPUMEHTA, MIEPUOINIEcKas MPOBEpKa TEUCHHUs IKCIIEpuMeHTa/ cOop MaTepuana B BEIOpaHHBIX

TOYKax orOopa nmpobd

Tpemuii sman vinonnenus npoekma: NOTyYEHHE NEPBUUHBIX IKCIEPUMEHTAJIbHBIX JAHHBIX, IPOBEICHNE 2
CTaTUCTHYECKON 00pabOTKH MOJTYYSHHBIX JIAHHBIX

Yemeepmoiii 5man 6blnoIHeHUSA NPoOeKma. BhIABICHUE 3aKOHOMEPHOCTEH, (hOpMyTUpPOBaHUE BHIBOJOB U 2
MIPOTHO30B, OIIEHKa Ka4yecTBa UCCIIEyeMOro 00beKTa Mo pe3ynbTaTaM OMOIKOJIOTHYECKOTO aHAIN3a
IIpakTHyecKue 3aHITUS

ITpomeskyTOUHAA aTTecTAlUA (324€T) 2

Bcero:

70




3. YcioBus peaju3anum NporpaMmmbl 001eo0pa3oBaTeIbHON JUCHUILTUHBI

3.1. JInsg peanusanyy MporpaMMbl JUCHUUIUIMHBI JOJDKHBI OBITH MPETYCMOTPEHBI CIIEAYIOLINE
CHeIHaNbHbIe TOMEIECHUS:

Kabuner «buosorun», OCHaIICHHBIH O00OpyAOBaHHEM: MeOeNb, J0CKa, MeJ, HarjsaHbIC
nocobust (KOMIUIEKTHl y4eOHBIX TaOJdHIl, IJIAKaTOB), TEXHUYECKUMH CpPEACTBAMH OOYUYECHHUS:
KOMITBIOTEP C YCTPOMCTBAMHU BOCHPOU3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-ITPOCKTOP C IKPAHOM,
yKa3Ka-Mpe3eHTep s MPe3eHTaIUH.

JlaGoparopusi, OCHalieHHass OOOpYyIOBaHWEM JUIS TPOBEICHHUS 3aHATHA: MHUKPOCKOIIHI,
CEeKyHJIOMEp, TOHOMETp, JiabopaTopHas mocyna (TMpoOUPKH, TOJCTABKU I MPOOMPOK, MHHIICTHI,
MeCOK, CTYNKH C TIECTUKAMH, TMpEJAMETHbIE M IIOKPOBHBIE CTEKJIa, CTEKJSHHBIE MaJOYKH,
NpenapoBalibHble UIJIbI, (GUIbTpOBaNIbHAsA Oymara (candeTku), cTaKaHbl) TUIIEPTOHUYECKH pacTBOP
xjgopuna Hatpus, 3%-HBIM pacTBOp MEpOKCHAA BOJOPOAA, pPAacTBOp Hoja B HOAUCTOM KaJlluH,
TJIMIEPUH, KITyOHH KapTodens, JUCT 3JI0AeH KaHaJCKOH, TI0/ psIOMHBI OOBIKHOBEHHOU (PSAOWHBI WK
TOMaTa), JIyK pernyarblii, pa3BeJIcHHbIE B BOJIE IPOIKH);

3.2. UndopmanmorHoe oOecTieueHre pean3aiuy IPOrpaMMBbI

1. dns peanusanuu nporpaMmbl OMOIHOTedHbIN (HOHA 00pa30BaTEIbHON OpPraHU3aIMU JODKCH
UMETh T[I€YaTHbIC W/WIK JJIEKTPOHHBIE O00pa3oBaTelbHble M WH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHJIOBaHHbIC JUIS KCIOJB30BaHHUS B 00Opa30BAaTENIbHOM IMpOILIECCe, HE CTaplle ISTH JIET C
MOMEHTA U3IaHUSL.

2. PexoMmeHayeMble TeuyaTHbIE M3JAHUS 10 peain3aluu 00meo0pa3oBaTeNbHON AUCIUTUTHHBI
MMpeACTaBJICHbI B METOANYCCKUX PEKOMCHAAUAX 10 OpraHru3alniu O6y‘leHI/I$I.

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

PacKpbIBAIOTCS uYepe3 AWCHUILIMHAPHBIE PE3yNIbTaThl, HalpaBlieHHblE Ha (HOpPMUpPOBaHHE OOUIMX U
npodecCHOHaTbHBIX KOMIIETEHIUH 0 pa3/ienaM U TeMaM COJIepKaHus y4eOHOro MaTepHania.

Oomas Pasnea/Tema THI olleHOYHBIX MEPONPUATHH
KOMIIeTeHIHs

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

OK 02 Tema Nel.1. 3arojHeHre TaOIHUIIBI C OITMCAHUEM
buonorus kak Hayka METOJIOB MHUKPOCKOTIMPOBAHHS C UX
JIOCTOMHCTBAMM M HEJIOCTATKAMHU.
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. DpoHTaIBHBIN ONIPOC

OK 02 Buonornyecku BaxkHbIe [ToaroroBka yCTHBIX COOOIIEHUI C

OK 04 XUMUYECKHAE COCAVHEHUS NIpe3eHTalneH

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

MTUTAHUS,
«'unpodunsHO-rupodoOHBIE CBOWCTBA
JUIHIOB
OK 01 Tema Nel 4. OueHnBaemasi JUCKYCCHS TIO BOITPOCaM
OK 02 CTpyKTYpHO-(pYHKIIMOHAIbHAS JEKLIHUH

OK 04 OpraHM3aLHNs KIETOK Pa3paboTka MEHTaNbHOM KapThl 10




KJ1acCU(UKAIUK KIIETOK ¥ UX CTPOCHUIO Ha
IIPO- U 3YKapUOTUYECKUX U TI0 IIApCTBAM 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-(hyHKIIHOHATBHBIE |Pa3paboTka rioccapus
(hakTOpbI HACTIEICTBEHHOCTU Pewrenue 3aay Ha ornpezeneHue
I10CJIEI0BATEIbHOCTH HYKJIEOTHUIOB
OK 01 Tema Nel.6. @OpoHTaTBHBIN ONPOC
OK 02 ITpoueccsl MmaTpuyHoro cunre3a | Tect «lIporeccbl MATPUYHOTO CUHTE3a»
Pemenue 3ana4 Ha onpeneneHue
MOCJIEA0BATEIBHOCTH AaMUHOKHUCIIOT B
MOJIEKYJIe Oelka
Pemenue 3ana4 Ha onpeneneHue
MI0CJIEI0BATEIbHOCTH AMUHOKUCIIOT B
MoJIeKyJse Oenka B cilydae H3MEHEHHUs
noceA0BaTeNnbHOCTH HyKi1eotunos JTHK
OK 02 Tema Nel.7. @poHTaNIBHBIN O1poc
OK 04 Hexnerounsie popMbl KU3HU IlonroToBka ycTHBIX COOOLIEHHUI C
npe3eHTanuei (BUpyCcHbIe U OaKTepruaibHbIE
3aboseBanus. OOLIMe TPUHIUITBI
HCIIOJIb30BaHMs JIEKAPCTBEHHBIX BEIECTB.
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 BpeMEHU 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,
OpPraHoOB U CHCTEM OPIaHOB OPI'aHHU3MOB
(pacTeHusl, KUBOTHBIE, YEJIOBEK) C KPATKOI
XapaKTEPUCTUKON MX (HyHKIIMHA
[loaroroBka u npeaCcTaBlIeHUE YCTHBIX
coo01IeHui ¢ nmpe3eHTanuen (AMMYHHUTET,
WH(EKIMOHHBIE 3a00IeBaHNS, JTHIEMUH,
BaKIWHAIINS)
OK 02 Tema Ne2.2. OpOoHTANBHBIN OMTPOC
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 BpeMEeHH C
XapaKTePUCTHKON ATAIIOB OHTOI€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, XBOILEBUIHBIE,
MarlOPOTHUKOBHU/IHBIE, TOJIOCEMEHHBIE,
MMOKPBITOCEMEHHEIE)

OK 02

Tema Neo2.5.
OCHOBHBIE TTOHATHSA T€HETHKHA

Pa3paboTka rimoccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HACJICIOBAHHS

@poHTaNBHBIN ONPOC

Tect no Bompocam JeKIUU

Pemenue 3ana4 Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB IIpU MOHO-, IU-,
MOJIMTUOPUTHOM U aHATU3UPYIOIIEM
CKpC€IIMBaHNH, COCTABJICHUEC TCHOTUITNYCCKUX
CXEM CKpEIIUBaHUs

OK 01
OK 02

Tema Ne2.7.
B3aumoericTBue reHOB

Tect

Pazpabotka rimoccapus

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

OK 01
OK 02

Tema Neo2. 8.
CLeIuIeHHOE HacIeI0BaHue
MPU3HAKOB

Tect

Pazpabotka rimoccapus

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'enernka yenoBseka

Tect

Pa3pabotka rioccapus

Pemenue 3aa4 Ha onpeseneHe BEPOSITHOCTH
BO3HUKHOBEHUsI HACJIE[ICTBEHHBIX [IPU3HAKOB,
HCTIONB3YS] METO/IbI TeHETHKH YEJIOBEKa,
COCTaBJIEHHE TEHOTUITHYECKUX CXEM
CKpELIMBAaHUS

IToaroroBka yCTHBIX COOOIIEHUIT ¢
TIPE3EHTANNEN O HACIIEICTBEHHBIX
3a00J€BaHUAX YETIOBEKA

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 Ne2.12. Tect
OK 02 Cenekiusi OpraHU3MOB PaspaboTka rimoccapus
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 3BomtormonHoro yuenus |Pa3paboTka JeHThl BpeMEHH pa3BUTHUS
9BOJIFOL[IOHHOT'O Y4YEHUS
OK 02 Tema 3.2. OpoHTaANTBHBIN OMPOC
MukposBotonus Pa3paboTka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OnenuBaemast TUCKyCCHs
MaxposBonronus Pa3pa0oTka 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
BO3HUKHOBEHHSI U Pa3BUTHUS )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 COBPEMEHHOI'O YEJIOBEKAY,
«BpeMs 1 myTu pacceneHus 4eaoBeKa 1o
aneTey, «BiusiHue reorpadguyeckoi cpeibl
Ha MOp(}OIIOTHIO U (PU3NOTIOTHIO YETIOBEKAY,
«YernoBeueckue pachl», 00CyKIeHHUE
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, HCIOJIB3YSl MaTEpHAIIbI JIEKIIUU
OK 07 9KOCUCTEMBI Pemenne npakTHKO-OPHUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUi M0 IEPEHOCY BELIeCTBa U
SHEPrUM B SKOCUCTEMAX C COCTABIICHUE
TpopUUECKUX Lenel 1 nupaMuj 6MomMaccsl U
SHEpIruu
OK 01 Tema 4.3. OueHnBaemasi IUCKYCCHs
OK 02 Buocoepa - 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 Pemienne nmpakTUKO-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 33 aHM:
OK 07 AKOJIOTHYECKUX (PAaKTOPOB Ha «OmnpeneneHue CyTOYHOTO paruoHa
3I0pPOBBE YEIOBEKA MUTaHM,
«Co31aHne UHANBUAYAJIbHON NaMsATKH 110
OpraHU3alMH PAIMOHAIBHON (PU3UYECKOM
AKTUBHOCTH»
Brimonaenue nabopaTopHoii paboThI Ha
BBIOOD:
«YMCTBEeHHas1 pab0TOCTIOCOOHOCTBY,
«Bnussare abnoTHIecKuX (GakTOpoB Ha
yesioBeKa (HU3KUE U BBICOKHE TEMIIEPATYPHI)»
*[IpodeccuonaabHo- 3amuTa Keiica: npeicTaBiIeHue pe3yabTaToB
OPMEHTHPOBAHHO COJEP:KaHHE |PELICHMS KeCOB (BBICTYIJICHHUE C
Paznen 5. buoJsiorusi B :Ku3HU Mpe3eHTaluen)
OK 01 *Tema 5.1 BrimoniHeHMe Keiica Ha aHamu3 WHGOpPMAIUH
OK 02 buorexHonoruu B )XU3HU 0 Hay4dHbIX JOCTWKEHUSX B  0OO0JacTu
OK 04 Ka)kJI0ro FEHETUYECKNX  TEXHOJIOTHH, KJICTOYHOU
IIK ... WH)KEHEPUH, THUIIEBBIX OMOTEXHONOTUH (I10
rpynmnaM),  TpeACTaBICHUE  PEe3yJbTaToOB
peLIeHus KeHCcoB
OK 01 *Tema 5.2.1. Brimonnenune keiica Ha aHanu3 WHGOPMaLUU
OK 02 BuorexHonoruu B MeJUIIMHE U O pa3BUTUU OMOTEXHOJIOTHH B MEIUIUHE H
OK 04 bapmaruu ¢apmaruu (o rpymnmnam), HpeicTaBICHUE
pe3yabTaTOB PEIICHUs] KEHCOB
OK 01 *Tema 5.2.2. Brimonnenue keiica Ha aHanmu3 nHGOPMAITUN
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 WHGOpPMAITUN
OK 02 buorexHonornu u pacTeHus 0 Pa3BUTUU OMOTEXHOJIOTHH C
OK 04 WCIIONB30BaHUEM pacTeHH (110 Tpynmnam),
IK ... MPEJICTABICHUE PEIYIHTATOB PEIIEHUS KEUCOB
OK 01 *Tema 5.2.4. Brimonnenue kelica Ha aHaM3 UHGOPMAITHHA
OK 02 [TpompblneHHas OMOTEXHOJIOTUS |0 Pa3BUTHUU MPOMBIIUICHHONH OMOTEXHOIOTHI
OK 04 (o rpymnmnam), npeacTaBiIeHUe pe3yabTaToB
IK ... peleHus KercoB
OK 01 *Tema 5.2.5. Brinonnenue keiica Ha aHanu3 nHGOPMaUU
OK 02 ConmanbHO-3THYECKHE aCIIEKThl |00 ITUYECKUX aCMEKTax pa3BUTHUS
OK 04 OMOTEXHOJIOTUI OroTeXHONOrUuH (1Mo Tpymnmnam),
IK ... MIpEJICTaBICHUE PE3YIHTATOB PEIICHHS KEHCOB

Pa3nea 6. BuosxkoJsiornuyeckue

Hpe):[CTaBJ'IeHI/Ie PE3YJIbTATOB BBIITOJHCHUA

2 o
MK yKasbiBatotca B cootsetctemm ¢ ProC CMNO peannsyemoir npodpeccun / cneumanbHOCTU




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. CoueTaHHOE BIMSIHUE TEMIIEPATYPbI
Y YIJIEBOJOB Ha pOCTa U
(bU3HONOTMYECKYIO AaKTUBHOCTD
JPOXOKEBBIX KIIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskonornyeckuii 3KkCIepuMEHT

Brinonnenne yueOHo-UCCIE10BaTEIBCKOIO

MpOeKTa Ha BHIOOP:

1. Ormenka kayecTBa aTMOC(HEPHOTO
BO3/yXa

2. OneHka KayecTBa MOYB METOJIOM
¢duToTeCTUPOBAHHUS

3. OrmeHka kauecTBa BOJI NOBEPXHOCTHBIX
BOJIOEMOB I10 OPraHOJIENTUYECKUM U
(U3UKO-XMMHUYECKHM CBOUCTBAM

4. Bmuanue I[TAB Ha pocT u pazButue
CEMSH BBICHIMX PACTEHUN

5. BuusHHE COJIEBOTO 3arpsA3HEHUs HA POCT
Y pa3BUTHE CEMSH BBICILIUX PACTEHUI

OK 01
OK 02
OK 04
OK 07

BrinosiHeHNE SK3aMeHAIIMOHHBIX 3aJaHUN

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

3.1. TpeGoBaHNs K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHHUYECKOMY O0ecrev4eHHI0
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.

CranmonapHoe MyJIbTUMEINHHOE 000PYAOBaHNE: CTAIIMOHAPHBIN SKpaH, MPOEKTOP.

3.2. IlepeyeHb OCHOBHOI M JONOJTHUTEILHOMH Y4e0HOM JINTepaTyphbl, HEO0X0AUMOH I
OCBOCHHUSI y4eOHOI0 NpeaMeTa

3.3. OcHOBHBIE HCTOYHHMKH:

1. Buonorusi: y4eOHMK W MPaKTUKyM JJsi cpeaHero mpodeccruoHanbHOro odpasoBanus / B.H.
Speirus [u ap.]; non penakuueit B.H. Speiruna — 2-e uzn. — M.: U3parensctso FOpaiit, 2023. — 378 c.
— (mpodeccuonanbHoe obpazoBanue). — Teker: HenocpencTBeHHbId. [SBN 978-5-534-09603-3
O6pa3zoBarenpHas wiardgopma KOpait [caiit]. — URL: https://urait.ru/viewer/biologiya-511618

2. buonorusa: KIETKM ¥ TKaHH: ydeOHOe mocoOue I cpeaHero mnpodhecCHOHaTHHOTO
obpazoBanus / JI.K. O6yxos, B.H. Kupuienkosa. — 3-e u3n., nepepad. u mom. — M.: U3matenbcTBO
Opaiit, 2023. — 358 c¢. — (Ilpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-07499-4.




Oo6pazoBarenpHas miaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/viewer/biologiya-kletki-i-tkani-
516336

3. buonorus. ba3zoBelii u yriyonenHsid ypoBHu: 10-11 kimaccel: yueOHUK A7l CpEAHETO OOILEro
obpazopanus / B.H. Speirun [u ap.]; moa obmeli penaknuedd B.H. Spweiruna — 2-e usn., nepepad. u
non. — M.: UznarensctBo FOpaiit, 2023. — 380 c. — (O06meoOpa3oBaTenbubiii 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'ereTnka: yaeOHUK sl CpeHETO MPOoQecCHOHANBHOTO oOpa3oBanus / [.A.
Andeposa, I'.Il. Tlogropaosa, T.U. KongaypoBa. — 3-e¢ m3n., ucrp. u mom. — M.: M3matenbcTBO
FOpaiit, 2023. — 200 c. — (Ilpodeccuonanproe obOpazoBanue). ISBN 978-5-534-11678-6 — URL:
https://urait.ru/viewer/genetika-518543

5. Jlanmtikas, T.B. TecTsl: yueOHOE mocoOue st cpeaHero npodeccnoramsHOro 00pazoBaHus /
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. lonoJHUTENbHbIE HCTOYHUKH:

1. CaBuna, O.B. boranuka: Ouoxumus pacTeHui: ydeOHOe TmocoOue i CpeIHEero
npodeccuonanpHoro obpazoanus / O.B. CaBuna. — 2-¢ u3a., ucnp. u pon. — M.: M3mareiascT-Bo
FOpaiit, 2021. — 227 c. — (Ilpodeccuonanproe odpazoanue). — ISBN 978-5-534-12500-9. — TekcrT:
AJICKTPOHHBIN // Oo6pazoBarenbHas atdopma Opaiit [caiiT]. — URL:
https://www.urait.ru/bcode/475678

2. KoncrantunoB, B.M. buonorus mns mpodeccwii M CHEMUAIBHOCTEH TEXHHUYECKOTO H
€CTeCTBEHHO-HAyyHOro mnpoduiei: y4eOHMK [ MCIOJb30BaHMSA 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; non pegaxkiueit
JIOKTOpa Ouonornyeckux Hayk, npodeccopa B. M. Koncrantunona. - 7-e u3z. crep. — M.: Axkagemus,
2018. — 331 c. - (Ilpodeccuonansuoe obpazoBanue. OOmeoOpasoBarenbHbie AUCUUTUIHHBI). [ISBN
978-5-4468-6577-2

3. ®oncoBa, H.A. AHaTOoMusi LEHTpPAIbHOW HEPBHOW CHCTEMBI: YYEOHHMK Ui CpEIHEro
npodeccuonampbHoro ooOpazoBanuss / H.A. ®oncosa, B.A. Jlyobmun, WM.IO. Cepree. — M.:
WznatensctBo FOpaiit, 2021. — 338 c. — (IIpodeccuonansHoe odOpazoBanue). — ISBN 978-5-534-
00669-8. O6pazoBatensHas miatdopma KOpaiit [caiit]. — URL: https://www.urait.ru/bcode/470863

4. KOpakoBa, O.M. buonorus: Bbemamomuecss ydeHble: ydyeOHOe mocoOue [Uisi CpeaHero
npodeccuonanbHoro obpaszoBanusi / O.M. FOmakoBa. — 2-e m3a. — M.: UsnarensctBo HOpaiit, 2023.
264 c. — (IIpopeccuonanbHoe ob6pasoBanue). — ISBN 978-5-534-11033-3. — URL:
https://urait.ru/viewer/biologiya-vydayuschiesya-uchenye-517124

3.5. Ilepeyenr mnporpaMMHOro odecnedeHusi, NPo(pecCHOHATbHBIX 0a3  JaHHBIX,
HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKALMOHHOI

cetu «AHTEpHET», HEOOXOAUMBIX /IJIs1 OCBOEHHUS Y4eOHOI0 NMpeaMeTa

CoBpemenHble npodeccuoHanbHble 0a3bl naHHbIX (CIIBJ):

Ne| HaumeHnoBanue

O6pasoBarenpras mwiargopma KOPAUT (DnexTponHast oOpa3oBaTenbHas CUCTEMA)

Onexrponnsie yueOHble m3nanust OO0 «PocyueOnuk» («Apodan-«Benrana-I'pady)

SHCKTpOHHBIC y‘-IC6HI)Ie n3aaHus AO ((I/I3,Z[8,TCJ'IBCTBO «HpOCBCH_[eHI/Ie»

OnektpoHHas oubnuoteunas cucrema «PROFoOpa3oBanue»

OnextponHas OubanorteyHas cucrema «M3narenscrBo Jlanpy

N[N |W|IN|—

OnexrponHas oubmmoteunas cucrema «9bC JIAHby




4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUA ITPEIMETA
YIII10.02 BUOJOI'usl

KOHTpOJIb " OLICHKA PE3YJIbTATOB OCBOCHUSA NUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAaBaTCIIEM Ha
TCOPCTUYCCKUX 3aHATHUAX B BHIAC q)pOHTaJ’ILHOFO IMUCbMCHHOT'O WJIM HWHAUWBHUAYAJIBHOTO YCTHOI'O
ormpoca € HCIIOJIb30BAHHUEM HAarJIsIIHBIX MAaTCpHUaiOB. Ay,Z[I/ITOpHaSI CaMOCTOATCJIbHasA pa60Ta
CTYJICHTOB BBITIOTHSCTCS 10 3aJJaHUIO MPENOIaBaTeNs U TI0J] HETTOCPEACTBEHHBIM €0 PYKOBOJICTBOM.
Takue 3aHATHS CITOCOOCTBYIOT 3aKPEIUICHHUIO M CHCTEMAaTH3aIlMK 3HAHWUK, (POPMHUPYIOMHX OO0IIne H
npodecCHOHaIbHBIE KOMITETEHIIMH. [IpW 3TOM OCYIIECTBISETCS WHIWBUAYAJIBHBIH TOIXOJ K
CTYJICHTaM C WCIIOJIb30BAHUEM 3aJaHU PA3TMYHOW CTENICHHW CJIOXHOCTH. B KauecTBe BBIABICHUS
o0Imero ypoBHS YCBOSIEMOCTH IIMPOKO HWCIIOJB3YETCS HamnWcaHue TpadUyecKuX ITUKTAHTOB,
BBIITOJIHEHUE TECTOBBLIX 33HaHHI71 MOBBIIIIEHHON CJIIOKHOCTH. Takxke OCYHECTBIIICTCA BHCAYAUTOPHAA
paboTta ydamuxcs B BHJAE MOATOTOBKH WHIWUBUIYAJIBHBIX MPOEKTOB. MTOroBas orneHka Mo y4eOHOM
nucturuinHe YIIITO..02.«buonorusy BRICTaBIAETCS MO Pe3yabTaTaM 3K3aMEHa B BECEHHEM CEMECTpe
B ycTHoi Qopme 1o Ouneram. Pabouas mnporpamMma amanTUpoBaHa IS OOYYarONIUXCS C
OTpaHMYCHHBIMU BO3MOXKHOCTAMMU. B nen npeayCMOTPCHbI MHAWMBUAYAJIBbHBIC 3aaHUA U pa60Ta C

JIOTIOJTHUTEIBHOM TUTEPATYPOH.

Pe3yabTaTsl 00yueHus (0CBOEHHbIE YMEHHS,
YCBOEHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJISI U OLIEeHKH
pe3yJabTaToB 00y4eHUs

YMeHus: 00bACHATH posib OMOJIOTUH B (hOPMU-
POBaHUM HAYYHOT'O MUPOBO33PEHUS; BKJIA] OHO-
JIOTHYECKUX Teopuil B (popMUpoOBaHHUE COBpE-
MEHHOM €CTECTBEHHOHAYYHOUN KapTHUHBI MUPA;
€MHCTBO JKUBOH U HEXXUBOW IIPUPOJBI, POACTBO
’KHMBBIX OPIaHU3MOB; OTPHLIATEIILHOE BIIUSHUE
aJIKOToJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha YMOPUOHAJIBHOE U MTOCTAMOPUOHAIIBHOE Pa3-
BUTHE YEJIOBEKA; BIUSHUE SKOJIOIMYECKUX (ak-
TOPOB Ha JKUBBIE OPTaHU3MBbI, BIUSTHUE MyTare-
HOB Ha PaCTEHHUs, )KUBOTHBIX U YEJIOBEKA; B3aH-
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, PA3BUTHUE U CMEHBI DKOCH-
CTEM; HEOOXOIUMOCTb COXPaHEHHsI MHOI000pa-
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 ITepeHoca BEIIECTB U Mepenadn
SHEPTUH B SKOCUCTEMaX (LIETH TTUTAHNU);
OTHCHIBAaTh OCOOEHHOCTH BUJIOB TIO
MOP(}OTOrHYECKOMY KPUTEPHIO;

YcerHsli onpoc

[TucbmMenHsI onpoc

TecToBBIM KOHTPOJIb

Pemenue cutyallnoHHBIX 3a1a4.

BBISIBJISTH MPUCTIOCOOIEHNS OPraHU3MOB K cpesie
oOuTaHMsl, NICTOYHUKU U HAJTMYME MYTareHOB B
OKpy>Karolen cpeae (KOCBEHHO), aHTPOIIOTeH-
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 OMOJOTHYECKHUE OOBEKThI: XUMHUE-
CKHI cOCTaB TeJ KUBOW U HEXUBOU IPUPOJIBI,
3apo/ibllIeii YeJoBeKa U APYTruX KUBOTHBIX,
MIPUPOJIHBIE SKOCUCTEMBI U arPO3KOCHUCTEMBI
CBOEH MECTHOCTH; POLECCHI (€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, MOJI0OBOE U OecIooe
pPa3MHOXKEHHUE) U JeTIaTh BBIBOABI U 0000IICHHUS
Ha OCHOBE CPaBHEHUS M aHAIIN3a;

VYcrHbI# onpoc

ITucrMenHsIM onpoc

[ToaroroBka pedepaTUBHBIX COOOLICHHIA
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 OMOJIOTH-
YCCKHUX MOJACIIAX

VYcerHbIi onpoc
ITucrMenHsIM onpoc
TecToBBIf KOHTPOJIb

HAXOJUTh UH(OPMALINIO O OMOJIOTUIECKIX 00B-
eKTaxX B pa3IMYHbIX UCTOUYHUKAX (YueOHHKaX,
CIpaBOYHHKAX, 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, IBOJIIO-
LIMOHHOTO y4yeHus, yueHnus B.M.Bepnaackoro o
o6uocdepe, 3akonsl [.Menzens, 3aKkOHOMEPHO-
CTEW U3MEHYHUBOCTH U HaCJICACTBCHHOCTH,

YcTHBIN onpoc

[TucbmMeHHBIM onpoc

TecToBBIf KOHTPOJIb

Pemienue cutyaliuoHHBIX 3a0a4

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

YcTHBIN onpoc

ITuceMenHsI onpoc

TecToBBIA KOHTPOJb

Peuienue cutyalioHHbIX 3a7a4
Peuienue kpoccBopioB

CYUIHOCTh OMOJIOTMYECKUX MPOLIECCOB: Pa3MHO-
KEHMSI, OTJIOIOTBOPEHUS, IEHCTBUS UCKYCCT-
BEHHOT'O M €CTECTBEHHOTO 0TOOpa, hopmMupoBa-
HUE TPUCTIOCOOIEHHOCTH, POUCXOKIACHNUE BU-
JIOB, KPYTOBOPOT BEIIECTB U MPEBpAICHUE YHEP-
THH 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

TecToBBI KOHTPOIH

[onroroBka pedepaTuBHBIX COOOLICHUI
3amuTa npe3eHTalui

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. MlcTopus pasBUTHS U METOIbI UCCIIEIOBAaHKS B HAyKE.

. CyOcTpat XH3HHU ¥ YPOBHH OpTraHU3aIliy xKu3HU. CBOMCTBA JKUBOTO.

. Anantanus kak 6uosioruueckas npoodsema. @assl pa3BUTHUS NpoLEcca aJalnTallu.

. 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. UckyccTBEeHHBIE SKOCUCTEMBI (arpoleHo03), UX OTINYUS OT MPUPOIHBIX IKOCUCTEM. 3eN€Hast
PEBOIIIOLIUS.

11. JKuBoe BemecTBO Kak IJIaBHAs TE€OJOrMYECKas CHJIA, OINpENessarolas JHMK IUIAaHETHI.
buoreoxuMuyeckue 1UKIIbI KpYroBOpoTa OMOTEHHBIX 3JIEMEHTOB U BOJIbI B Onocdepe.

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. OrknoHeHHs OT HacleAOBaHUS MO 3akoHaM MeHzens (HemoJaHOe IOMUHHMPOBAHHE,
MHOJKECT-BEHHBIN aJuIeN3M, CBEPXJOMHHHUPOBAHUE, KOJOMHMHUPOBAHUE, aJUIEIbHOE HCKIIIOUEHUE,
JIeTaJIbHBIC TeHBI).

16. B3auMopelicTBHE HEAJUIEIbHBIX T€HOB: KOMILIEMEHTAPHOCTD, 3MKCTA3, NOJUMEPUSI.

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

18. Hacnegosanue rpymnm kpoBu no cucremam ABO, MN. Tlonsitue o pe3yc - ¢pakTope u pe3yc —
KOH(JIMKTE.

19. MyranuonHas K”3MEHYUBOCTh. [TOHATHE U KITaCCH(UKAIUS MyTareHOB. Buabl MyTariuid.

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

21. BHyTpH- 1 MeXXXpOMOCOMHBIE MyTanuu. [Ipumepsl.

22. KomOvHaTHBHAS H3MEHUYNBOCTbD.

23. MoaudukanuonHas ((peHoTUNnIecKas) "3MeHInBOCTh. Hopma peaxium.

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

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

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

27. I'ametorene3. OOpa3oBaHUeE )KEHCKUX U MY>KCKHX MOJIOBBIX KJIETOK.

28. DmOpuorenes. [Ipon3BogHBIE 3aPOIBIIIEBBIX JTUCTKOB. 3apOIbIIIeBbIE 000I0UYKH.

29. TIloctomOpuonaneHOe pa3Butue. Poct wu  pasButue. BospactHas mnepuoamsanus
MOCTHATAJIbHO-TO 3Tana pa3BUTHUS YEJIOBEUECKOT0 OpraHu3Ma.

30. Poxb ropmonoB runodusa u snudusa B KU3HU YETIOBEKa.

31. 'opMOHBI HAANIOYEYHUKOB, IIIUTOBUAHON U MOKEITYyJOUHON kene3. VX BIMsHUE Ha pocT U
pa3BUTHE OPraHU3Ma.

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

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

34. TlonsiTue 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,
JIeTaJIbHBIE T€HBbI)

39. B3aumoeiicTBie HeaJJIeIbHbIX T€HOB: KOMIJIEMEHTAPHOCTb, SITUCTA3, OJIUMEPUS

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

41. MyranuoHHast ”3MEHYHBOCTD. [[OHATHE U KiTacCCU(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
JTarna pa3BUTHUS YEJIOBEYECKOT0 OpraHu3Ma.

45. IlonsTre 0 romeocTase U pereHepauuu. GU3HoI0ornyeckasi U penaparuBHasi pereHepanuu.

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

47. ’)KuBoe BellecTBO KakK IJaBHas reoJIOrMuecKasi Cuiia, ONpeesstolas JIUK IUIAHETHI.

48. IloctamOpronampHOE pa3BuTHE. PoCcT 1 pa3BuTHE.

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 KiuMata He oOpa3yeT KOYaHOB —
. .MOAN(PUKAITMOHHAS
[lpu ckpemmBanud O€TOT0O W YEPHOTO KPOJUKOB TOSBISIOTCS YEpHBIE Kpojbyara -
..KOMOMHaTUBHAs
[TosiBneHne po30BHIX IIBETKOB MPU CKPEIIMBAHUN OEIOIBETKOBOM U KPACHOIIBETKOBOW IPUMYIT -
. KOMOMHaTUBHAs

[TosiBiieHnEe HOBBIX BUJIOB HACEKOMBIX -...MyTallHOHHAs

[Topozs! KOPOB, 3aBE3€HHBIX B TOPHI CTAHOBSTCS HU3KOPOCIBIMHU -...MOIU(PHUKAIIMOHHAS

B rue3ze raiku oMH NTEHEI OKa3ajcs OeNbIM -...MyTallHOHHAs

VY BOJIHOTO pacTeHUsi CTPEIOIUCT — JIUCThA, JIEKAIINE HA MOBEPXHOCTH BOJbI UMEIOT OKPYTIYIO
bopmy -...MonuduKanmoHHas

[TosiBneHue ABYXTOJMOBBIX TENST -...MyTallMOHHAS

Vc4ue3HoBEeHHE YEpHOTO MUTMEHTA Y TPABSHOM JIATYIIKA Ha CBETY -...MOAU(PUKAIINOHHAS

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 IUIUIOMAHBIM HAabOp XpOMOCOM — 2n, TaK Kak 3apOoiblll
pa3BHUBA-€TCS U3 3UTOThl — OIIOJOTBOPEHHOM SMLIEKIIETKH;

2) B KJIETKaX dHAOCIEpMa CEMEHH TPHUIIOUIHBIA HAbOp XpoMocoM — 3n, Tak Kak oOpasyercs
NIPU CIMSTHAN ABYX S/IEp IEHTPAIBHOM KJIETKH cemsi3adarka (2n) ¥ OgHOro criepMust (n);

3) KJIETKHM JIMCTHEB IIBETKOBOTO PACTEHUS MMEIOT TUIUIOMIHBIN HA00p XpoMOCcOM — 2n, TaK Kak
B3pPOCJIOE PACTEHHUE PA3BUBACTCS U3 3apOAbIIIA.

Tema «buonosmmepbl: Hyk/IeHHOBBIE KHCJIOTBDY

1. B monexyne JJHK Ha gono muruaunoBeix HykieoTunoB npuxoautcs 20 %. Omnpenenure
MPO-LIEHTHOE COJEpKaHKe IpYrux HykiaeoTuaos B 3toil JJHK.

2. B naboparopuun ucciefaoBaan y4actok ojaHoi u3 unenoudek mosekynsl JJHK. Okasanocs, uto
OH COCTOUT U3 9 MOHOMEPOB, KOTOPHIE PACTIONOXKEHBI B ciieaytoliei nocneaopatenpHoctu: I'- T-T-A-

H-L-T-A-T". KakoBo cTpoeHre COOTBETCTBYIOIIETO YYaCTKa BTOPOU IEMOYKH TON KE MOJICKYJIBI
JIHK?

Tema «buononumepsr: PHK. AT®»



1. Onna u3 nenert pparmenta monekynbl JJHK mmeer cnemyromee crpoenne: A-I'-11-11-T-A-T'-
T;

a) YKaXHUTe CTPOEHHUE MPOTUBOMNOIOKHON 1IETIH;

0) yKaXuTe TOCIEI0BAaTEIPHOCTh HYKJICOTHI0B B Mojiekyine M-PHK moctpoenHoli Ha 3TOM
yuact-ke nenu JJTHK.

2. Ongna u3 nenei ¢pparmenta monekynsl JJHK nmeer cinenyromee crpoenue: 11-I'-11-A-T-A-T"-
A;

a) YKOXHUTE CTPOCHHE MPOTUBOMOIOKHOHN 1ETH;

0) yKaXHTe TOCIIeNOBaTeIbHOCTh HyKIeoTH0B B Moiekyine M-PHK mocrpoeHHoi Ha 3TOM
yuact-ke 1ienu JJHK u mocnenoBarensnocts Hykineotusos 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 criemyromnyro mocienaoBaTeiabHOCTh HykJIeoTu0B: TAIIIIT-
HALTTT. Omnpenenutre nociienoBaTeNbHOCTh HykjJIeoTHoB Ha WPHK, aHTHKOIOHBI COOTBETCT-
Bytomx TPHK 1 aMUHOKHCIIOTHYIO MOCIIEIOBATEILHOCT COOTBETCTBYIONIETO (DparMeHTa 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) mocienoBaTeIbHOCTh AMUHOKHCIIOT: MIPO-TPe-aia-Bal.

2. Cxema peuleHHs 3a1a4y BKIIIOYAET:

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

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

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

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

1. KakoBa BepOATHOCTH IMOSIBICHHUS B CEMbE Kaperja3blX POJHUTENEH roily0oria3oro pedeHka,
€CJIM royOOl I[BET IJ1a3 HacleAyeTCsl KaK PeLleCCUBHBIN MpU3HaK?

2. ITnoxp! Tomarta OBIBAIOT KPYIJIBIMU M TPYIIEBUAHBIMU. ['eH Kpyrioi ¢opmel nomunupyer. B
MapHUKAaX BBICAKEHA paccaza, MojydyeHHas W3 THOpUAHBIX ceMsiH. 31750 KycTOB WMENH TIIOJBI
rpymeBuIHON Gpopmbl, a 92250 — kpyrnoit. CKoIbKO OBIJIO CpeAr BBIPOCIINX KYCTOB I€TepO3UTOT-HBIX
pacTeHuii?

Pemenue

A - kpyrnas ¢popma, a — rpymieBuaHas popma.

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

2. Cpenu pacteHHid ¢ Kpyriod GOpMO#l IUIOAOB MMEIOTCS IeTepo3uroThl (Aa) ¥ TOMO3HMIOTHI
(AA). Ilockonbky B F2 npu MOHOTHOPUIHOM CKpEIIMBAaHUHN HAOII0Aa€TCS pACHIEIUICHUE IO TEHOTHUITY
B nponopuuu 1 : 2 : 1, TO reTepo3UroTHBIX PAaCTEHUH OJHKHO OBITH OT OOINEro 4Mcia pacTeHHil ¢
JOMHHAaHTHBIM TIpH3HaKoMm, T.e. 92290 - 2/3 = 61500, unm B 2 pasa Oonple, 9eM pacTeHUH C
peueccuBHbIM mipu3Hakom: 31750 - 2 = 63500.

Otgert: ['eTepo3uroTHsIx pacteHuit 66u10 puMepHo 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 royiyooi. Yncromno-
ponna mu camka? KakumMu 3aKoHaMHU TEHETHKH TMOJIb30BAIKMCH 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 HEUHMCTOTIOpPOJHA, T. K. B MOTOMCTBE HAOIIOJAETCS pacUICIUICHH 3aKOHBI:
pacIie-IeH s, YUCTOTHI TaMeT. B3auMoieicTBIE TeHOB — MOJTHOE TOMUHUPOBAHHE

Tema «/Ilurn0puaHoe cKkpemmBaHue»

1. Onpenenute cpeaHUil pa3Mep JUCTOYKOB y OEI0ro KJIeBepa, NMOJYYSHHOT'O OT CKPEIIUBAHUS
re-TOPO3UTOTHBIX PacTeHHUH ¢ JIucToUYkaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpenernsieM reHOTHITBI U 3aIIUCHIBAEM CKpELIMBAHHE:

P: V ba v x V by v; onpenensem ramersr: GP: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v; nonyuaem
no-tomkoB: 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 OyAeT XapakTepHa CBEPXJIOMHUHAHTHOCTD (CpEAHMIA pa3Mep JUCTOUKOB 18 MMm).

2.0mpenenute, Kakasg OKpacka IIBETKOB OyIeT y pacTeHHid Topoxa, TIOJYYeHHBIX OT
CaMOOIMBIJICHUS] TOMO3UTOTHBIX POJIUTENBCKUX (POPM C KPACHBIMH U C OCJIBIMH I[BETKaMHU, a TaKXKe OT
UX CKpelIN-BaHUs MEXy co00i.0

Pemenne. OGe poaurensckue GOpMbl TOMO3UTOTHBI, TOATOMY 3aITUCh CKPEIMBAaHUMN OyAeT cie-
JIYIOILIEH:

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

— OT epeKpecTHOro onbuleHus: P: AA x aa.

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

OtBet. 1. KpacHOLBETKOBbIE TOMO3WTOTHBIE PACTEHHS HAIOT TOJBKO (OPMBI C KpaCHBIMHU
nBeTka-Mu. 2. Bce motomku pacteHuii ¢ OenpIMH LBETKaMH OyayT OENOIBETKOBHIMH (OHHM BCETAA
roMO3U-TOTHBI). 3. Bce pacTeHuss OT CKpeUIMBaHHWs KPAaCHOLBETKOBBIX TOMO3HIOTHBIX C
OENIOIBETKOBBIMU OYAYT KPAacHOIBETKOBBIMH (IOMUHAHTHBIN (PEHOTHUI), HO TETEPO3UTOTHBIMU IIO
TCHOTHITY.

3.0mpenenure, Kakas OKpacka IIBETKOB OyAeT Yy pacTeHHd Tropoxa, IIOJIy4YeHHbIX OT
CaMOOTIBIICHHS TOMO3UTOTHBIX POJIUTEIBCKUX (OPM C KPACHBIMH M C OEJIBIMU LIBETKaMH, a TAaKXKe OT
UX CKpEeIIN-BaHUs MEXIy co00i.0

Pemenne. OGe ponutenbckre GopMbl TOMO3UTOTHBI, TOATOMY 3aITUCh CKPEIIMBAaHUMA OyaeT cie-
JIYIOILIEH:

— o1 camoomnbuieHus: 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 eMHCTBeHHbIN Tt ToToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHOIBETKOBbIE TOMO3WTOTHBIE PACTEHHS HAOT TOJBKO (OPMBI C KpPAaCHBIMHU
[BETKa-MU. 2. Bce MOTOMKHM pacTeHuil ¢ OenbIMU IBETKaMH OyAyT OEIOIBETKOBBIMU (OHH Bcerna
roMo3u-roTHbl). 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 mapa: Mats co II, orer ¢ III rpynmnoi kposu.

Kakoii nape npuHaiexut pedeHoKk?

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 conepskath ayuienu [°. CiaenoBaTenbHO, 3Ta
KOMOMHAIIMS T€HOB MOIJIa OCYHIECTBHUTHCS TOJBKO MPHU 3ayaTUM peOeHKa B ciyyae BTOpPOMl maphl,
KOI'Jla MaTh U OTELl T€TEPO3UTOThI. 3aIHILEM CXEMY CKPELIUBAHUS:

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

O4eBHUIHO, YTO NEpBasl CYNpYKecKasl mapa 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 U OTBETHTE HA BOIIPOCHI:

1. Kakoro momna 3ToT yenoBek?

2. Kakuve OTKIIOHeHHS] UMEET KapUOTHIl ITOTO YeJIOBeKa?

Otser.

1. TTost My>KCKOiA.

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

3. Takue OTKIOHEHUS] MOTYT BO3HHUKAThH M3-32 HEPACXOXKCHHUSI XPOMOCOM IIPHU MIEPBOM JICIICHUN
Meilo3a.

Nin

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

Tembl 1J151 HHIMBUIYAJTbHBIX NPOEKTOB:
1) Anneprus kak (hakTop MpOSBICHUS HIMMYHOIEHHUITUTA.
2) bakrepunuaHoe aeicTBrE (UTOHIIHIOB.
3) Biusinue 1iBeTa Ha HACTPOCHUE YEIIOBEKa
4) 'azupoBaHHast BOJa - Bpe]l WM MOJIb3a?
5) Kode - Bpen nim mosib3a?
6) Hukorna He paHO M HUKOMY HE II03/THO HOTIOOUTH IIIOKOJIAJ.
7) OmpeniesieHue BIa)KHOCTH BO3AyXa U U3y4EHHUE BIUSHUS €€ Ha 3J0pPOBbE UENIOBEKA.
8) Pacrenus-ranoduTsl: BUIOBOM COCTaB, XapaKkTep afAanTalui K yCIOBUSIM OOUTaHMUS.
9) Pactenus-ruipoduThl: BUIOBOH cOCTaB, MPUCIIOCOOICHHS PACTEHUHN K YCIIOBUSIM OOUTAHUSI.
10) CuM06103 B )KU3HU PACTEHUI U )KUBOTHBIX
11) Cost — ocHOBA 3/10pPOBOTO MUTAHUS WM HETIONIPABUMBIN BpeJ ISl opraHu3Ma?
12) Dxonornyeckast OnotexHosorusi. OCHOBHBIC TEHACHIIUN Pa3BUTHSI.
13) Bupyc CIT1]] u gyenoBek — AuHaMHUKa OOPBHOBI.
14) Bnusinve nrymMa Ha OpraHu3M 4YeJloBeKa.
15) Bausinue paguanun Ha 310pOBbE YETIOBEKA.
16) 3arajgku maMsTH.
17) buonorudeckas poib )KHUPOPACTBOPUMBIE U BOJIOPACTBOPUMBIE BUTAMUHOB B YEJIOBEYECKOM
OpraHusme.
18) Pacusm B cOBpeMEHHOM MHUpE.
19) ITpuunHbl HEYCTOWYUBOCTH OGHOCPEPHI K BO3IEHCTBUIO JTIO/IEH.
20) [Ipyu4rHBI BOSHUKHOBEHHUS TAPHUKOBOTO 3 dekTa.
21) Dkonoruyeckue Kpu3uchl B COBpEMEHHOM MUDE.
22) Bunp! 3amoBeHbIX 30H B Poccum.
23) [lytu npeaoTBpalleHus SKOJIOTUIECKUE KaTacTPOQHbI.
24) PanmoHanpHOE IPUPOIONIONB30BaHIE Ha TeppuTopuu Poccun.
25) Tunbl OMOPUTMOB YEIIOBEKA.
26) I'ennoMoMUIIMPOBAHHBIE MPOAYKTHI U X BIUSHHUE HA YEJIOBEKA.
27) CoBpeMeHHbIE METO/Ibl CEJIEKIIMH PACTCHUN U KUBOTHBIX.
28) buonoruveckoe 3HadeHne (PEPMEHTOB B OPTaHU3ME.
29) HampaBieHust COBpeMEHHOW MUPOBON MEIUIINHBI.
30) HacnenctBeHHble 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'pynms! kpoBu. HacnegoBanue rpymnm KpoBH y YelIOBEKa.
36) Ponb OmonornyecKux MCciaeJ0BaHui B COBPEMEHHON MeIUITIHE.
37) buonorus B mpodeccun MEAUIIMHCKON CECTPHI.
38) buonorus B mpodeccun papmarenra.



39) buonuka. TexHUUECKUI B3I HA )KUBYIO IPUPOTY.

40) buoTexHOJIOTHUS - HAACHKIBl U CBEPIICHHUS.

41) Metoapl HETPAAULIMOHHON MEIUIIUHBI.

42) VckyccTBeHHBIE OpraHbl - MPo0ieMa U MePCIEKTUBBI.

43) MeTroapl TCHETHYECKUX MCCIEAOBAHMN YeIOBEKa.

44) Mup HaHOTEXHOJIOTUH - BO3MOXXHOCTH MPUMEHEHHS B OMOJIOTHH U MEIHUIIMHE.
45) B3auMOBBITOTHBIE B3aUMOICHCTBUS B MUPE PACTCHUN U KUBOTHBIX.
46) IIpo6iembl GMOpa3zHOOOpa3Hs - COBPEMEHHBIE aCTICKTHI.

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

48) baktepun — Bo30yauTen HHMEKIIMOHHBIX 3a00JICBaHAN YeJIOBEKa.
49) Pons ackopOMHOBO# KMCITOTHI (BUTaMuHa C) B MIOBBINICHUH IMMYHUTETA.
50) Taiina rpymnn KpoBH.

51) HacnencTtBeHHOCTD U HACIEICTBEHHBIE 3a00JIeBaHUS YEJIOBEKa.

52) I'enetnyecku MoauUIIMPOBaHHAS NMUIIA. PUCK U1 310pOBBSL.

53) A30yka 3/10pOBOT'O MUTAHUS.

54) Kak Hay4uTbCs ®KUTh B COTTIACHH C IPUPOI0i? (OMOPUTMBI YEIOBEKa).
55) bopwba co crapenueM B 21 Beke.

56) BinsiHue cTpeccoB Ha 3J0POBbE YEIIOBEKA.

57) Mudw! 1 pealbHOCTh IPOUCXOXKICHUS YeIOBEKa.

58) IlpumeHeHue JIeKapCTBEHHBIX PACTEHUN B COBPEMEHHON MEIUIINHE.
59) IlpuopuTeTHl B MUTAHUNA COBPEMEHHOMN MOJIOICHKHU.

60) Pacsbl, pacoBesieHe U pacu3M.

61) PaspuTue 6uonoruu 21 Beka.

62) CoBpeMeHHbIE TIPECTABICHUS O IPOUCXOKICHUH JKU3HH.

63) dakTopsl, BIUSIONINE HA pa0OTOCTIOCOOHOCTh U YTOMJIEHHE 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) M3meHeHue KIETOK MPHU OMYyXOJIsX.

69) Koponasupyc COVID-19.

70) I'emopparuueckas nuxopaaka 300:7a.



JlueT nonmosiHeHNH M H3MEHEeHH
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