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1. IACIIOPT PABOYEM NPOT'PAMMBI YYEGHOI'O ITPEJIMETA YIIIIO.02
BHOJIOT'UA

1.1. Ob6acTs npuMeHeHus1 pado4eil MPorpaMMbl

PaGouass mporpamma y4eOHOro mpeaMeTa SBISETCS YacThi0 TNPOTPaMMbl  MOATOTOBKH
cnernuranucToB cpeanero 38eHa (mpanee — [IIICC3) B coorBercTBUU ¢ PI'OC CIIO Mo crienuaibHOCTH:
27.02.06 MeTponoruueckuii KOHTPOJIb CPEICTB U3MEPEHUI.

Y4eOHsrii mpenMeT «bruoioTHS» BXOAWUT B COCTaB 00meo0pa3oBaTeILHOTO IUKIA YIeOHOTO
IUTaHA TPOTPaMMbl MOJTOTOBKU CIIEHUAIMCTOB CPEAHEr0 3BEHa IO CIIEHUATBHOCTH U OTHOCHUTCS K
y4eOHBIM IpeaMeTam npopuiis 00ydeHHUS.

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType OCHOBHOI pogeccHOHATbHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

VYuebnas gucrumumaa OVYIL11  «buonorus» OTHOCHUTCA K TPOQHMIBHBIM JTUCIUTIIMHAM
0011e00pa30BaTENbHOTO IIUKJIA TPOTPamMMbl TMOJATOTOBKM —CIEIHAIIMCTOB CPEOHETr0 3BEHA IO
cneruansHocTu CIIO 27.02.06 MeTponoruueckuii KOHTPOJIb CPEACTB U3MEPEHUI.

1.3. llean u 3a1a4u yueOHOro npeaMeTa — TpeGOBAHMS K pe3yibTaTaM OCBOEHHsI Y4eOHOro
npeaMmera:

Hean: dopmupoBaHue y 0OydYaIOMIMXCS CUCTEMbl 3HAHMH O PA3IUYHBIX YPOBHSX JKU3HU CO
3HAHUEM COBPEMEHHBIX MPEJICTaBICHUN O )KMBOW MPHUPOJIE, HABBIKOB MO MPOBEACHUIO OMOIOTHUECKUX
UCCIIEIOBAaHUN C COOJIOAEHUEM STHYECKUX HOPM, apryMEHTHPOBAHHON JIMYHOCTHOM MO3MLMU IIO
Oepe’)KHOMY OTHOIIICHHIO K OKPYIKaIOIIEeH cpejie.

3agaun:

* mody4yeHHe (QyHIAMEHTaIbHBIX 3HaHUN O Ouonornyeckux cucremax (Knerka, Opranusm,
[onynsamus, Bua, Dxocuctema); UCTOPUM Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O )KUBOW MPUPOAE,
BBIJJAIOINUXCS OTKPBITHAX B OMOJOTMYECKON HayKe; pojM OMOJIOTHYEeCKOH Hayku B (hOPMHPOBAHUHU
COBPEMEHHOMN €CTECTBEHHO-HAY4YHON KapTUHBI MUPA; METO/1aX HAyYHOI'O [I03HAHUS;

* OBJAJICHUE YMEHHUSIMH JIOTUYECKH MBICIHTh, OOOCHOBBIBATH MECTO M POJIb OMOJIOTMYECKHX
3HAHUHA B NPAKTHYECKOM AEATEIbHOCTH JIOACH, pa3BUTUU COBPEMEHHBIX TEXHOJOIHH; ONpEeaensaTh
KHUBBIE OOBEKTHI B MPHPOJE; MPOBOAUTH HAOMIONEHHS 32 SKOCHCTEMAaMHU C IIENbI0 MX ONUCAHHS U
BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIOT€HHBIX U3MEHEHHI; HaXOUTh U aHAIM3UPOBATh HUH(OPMALIUIO
0 KUBBIX OOBEKTAX;

* pa3BUTHE I103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYyalbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
o0yyJaromuxcs B poLecce 3yuyeHust OMOIOTHYeCKUX SBJICHUMN; BBIIAIONIMXCS TOCTHXKEHUI Onooruuy,
BOLIEAIIMX B OOIEYETOBEUYECKYI0 KYyJIbTypYy; CIOXHBIX M IPOTHBOPEUYMBBIX IIyTeH pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3IVIAAOB, WJEH, TEOpuil, KOHLEMIMHA, Tunore3 (0 CYIHOCTH U
MIPOUCXOXKACHUH KHU3HH, YEJIOBEKA) B X0€ PaOOTHI C pa3IMYHBIMU HCTOYHUKAMHU HH(POpPMAIINH;

* BOCIIUTAaHUE yOEXKIECHHOCTH B HEOOXOJUMOCTH TO3HAHMS >KUBOW MPHUPOJIBI, HEOOXOANMOCTH
PalMOHATIBHOTO NPUPOAONOIB30BaHMUs, OEpPeKHOro OTHOWICHHS K NPUPOAHBIM pecypcaM H
OKpY’Kalolel cpeae, COOCTBEHHOMY 3/I0POBBIO; YBXEHUS K MHEHHUIO ONIIOHEHTA MpPU 00CYKICHUU
OHOJOrHUECKUX MpoliIeMm;

* UCIOJb30BAHUE NPUOOPETEHHBIX OMOJIIOTMYECKUX 3HAHUN M YMEHMH B ITOBCEJHEBHOH JKU3HU
JUIsl OLIEHKU IOCIEICTBUM CBOEH NeATeNbHOCTH (U JESTENbHOCTU APYTUX JIHOAEN) MO OTHOLICHUIO K
OKpy’Kalolllel cpese, 3A0pPOBbIO JAPYIMX JIIOJeH U COOCTBEHHOMY 3/10pOBbIO; OOOCHOBaHME U
coOmofieHne Mep NpoQUIaKTHKH 3a00jeBaHMM, OKa3aHWE TEpBOM MOMOIIM TP TpaBMax,
co0JII0/IeHre TIPaBIII TIOBEICHUS B IPUPOJIE.

1.4. Ilnanupyemble pe3yJabTaThbl OCBOEHUS 001e00pa30BaTelbHOM JUCUMILUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue aucuuIUIiMHa uMmeer npu ¢opmupoBanun U passutuu OK u [IK (OK
ykazbiBatoTcst u3 HoBoro Makera @I'OC CIIO 2026 rona mo npodeccrun/crnennaibHOCTH).

3agauyaMu JaHHOIO npeamMera aABJAAITCA:



OK 01. Bpioumpars cnoco0bl pemeHusi 3aga4  NPoGecCHOHAIBHON [1eSiTeJIbHOCTH
NMPUMEHUTEJIbHO K PAa3JIHYHBIM KOHTEKCTaM

B yacTH TPy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOJIFO0HE;

- TOTOBHOCTh K aKTHBHOW JESATEILHOCTH TEXHOJOTHYECKOH W COIMALHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh HHUITMUPOBATH, INITAHUPOBATH U CAMOCTOSTEIILHO BBITIONHATH TAKYIO NESTCILHOCTD;

- HHTEpeC K pa3indHbiM chepam npodeccnoHaTbHOM NesTeIbHOCTH,

OBnajieHne YHUBEPCAIbHBIMU YUCOHBIMU TIO3HABATEIILHBIMU JICHCTBUSAMMU:

a) 6a30Bble JJOTHYECKHE TeHCTBUS:

- CcaMOCTOATECNIbHO (OpMyIHpOBaTh W aKTyaJlM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATb CYHICCTBCHHBIﬁ NpU3HaK WJIN OCHOBAHUA IJIA CPAaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I u
0000111IeHHS;

- OIPENENATh IENH JAeSITeNFHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHUBATh COOTBETCTBHE pE3YJIBTATOB IICIISIM,
OIICHUBATh PUCKH MOCIICACTBUIA NEATCILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM

0) 0a30BbIE HCCIEN0BaTEILCKUE AeliCTBUA:

- BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICJIOBATEIBCKOM M TPOCKTHON JeATEIbHOCTH, HaBBIKAMHU
pasperieHus npooieM;

- BBIBJISITH IPUIMHHO-CIICACTBCHHBIC CBA3W U AKTYyaJIM3UPOBATH 3aJavy, BbLABUIaTb I'MIIOTC3Yy
€€ PCUICHU, HAXOAUTh apIryMCHTHI JJId JO0Ka3aTCJIbCTBA CBOUX YTBep)KﬂCHHﬁ, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEILICHUSA;

- AaHAJTM3UPOBATH TOYYCHHBIC B X0/ PEUICHHS 3a7aui Pe3yIbTaThl, KPUTHUECKN OICHUBATH MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPSHOCUTH 3HAHUS B MIO3HABATEIIBHYIO U TIPAKTUYCCKYIO 00JIACTH KU3HEICATCILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MTPEIMETHBIX 00JIACTCH;

- BBIJIBUTATh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC TIOIXObI M PEIICHUS;

- CIMTOCOOHOCTh MX UCIOJIb30BaHUS B [IO3HABATEIIBHON M COIIMAILHOM MTPAKTHKE

JAucuuniimHapHble (MpeaMeTHbIE) Pe3yJbTaThl YKa3bIBalOTCA B cooTBeTcTBHH ¢ PI'OC
COO (B mocaenneii pexakuum ot 12.08.2022):

- chopMHUpOBaTH 3HAHUS O MECT€ W POJU OHWOJOTMH B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHpPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpA, B TO3HAHUH 3aKOHOB MPUPOIBI U
pEIICHNH J>KU3HEHHO BAXKHBIX COLMAIBHO-3THYECKHX, IKOHOMUYECKHX, 3KOJIOTHYECKHUX MpolieM
YeJI0BEYEeCTBa, a TAaKKE€ B PEHICHHH BOIPOCOB pPALMOHAIBHOIO IMPUPOAOIOJIB30BaHUSA; B
(OopMUPOBAaHNHU IIEHHOCTHOI'O OTHOILEHUS K MPUPOJE, OOLIECTBY, YEJIOBEKY; O BKJIAJIE POCCUNCKUX U
3apyOeXHBIX YYEHBIX - OMOJIOrOB B pa3BUTHE OMONOrMM; (PYHKIMOHAIBHONW IPaMOTHOCTH 4YeJIOBEKa
JUIS pellieHUs )KU3HEHHBIX TPobJiieM,

- YMETh BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUMA, KOTOpasi BKIIIOYAET:

OCHOBOTIOJIAraroniie OUOJOTUYECKHE TEPMHHBI M TOHATHS (KU3Hb, KJIETKa, TKaHb, OPraH,
OpraHu3M, BUJ, MOMYJISIHS, YKOCHCTEMa, OMOIIeH03, Onocdepa; MeTaboau3M, TOMEOCTa3, KIETOUHBIH
HMMYHHTET, O6uocuHTE3 Oernxa, OHoNOoIUMEPHI, JUCKPETHOCTb, caMoOperyJisanus,
CaMOBOCITPOM3BE/ICHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTb, JHEPTr03aBUCUMOCTh, POCT U Pa3BUTHE);

Owonornueckne Teopuu: kietoyHas teopus 1. I[IBanna, M  Illmeilinena, P. Bupxosa;
KJIOHAJIbHO-CEeJIEKTUBHOrO uMMyHuTeta [I. Opmux, W.M. MeuHukoBa, XpOMOCOMHasi TEOpHs
HacyiecTBeHHOCTH T. Moprana, 3akoH 3apoablieBoro cxoactsa K. bapa, sBomonnonnas reopus Y.
JapBuHa, CcHUHTeTHYeCcKass TeOpHs DBOJIOLUHM, Teopus anTpornoreHeza Y. JlapBuHa; Teopus
6uoreoneHosza B.H. Cykauésa; yuenus H.M. BaBuioBa - o LlenTpax MHOrooOpas3usi 1 MpOUCXOXKICHUS
KyJbTypHBIX pacTeHui, A.H. CeBepuoBa - o nyTsX 1 HampasieHusx 3Boitounn, B.. Bepnaackoro - o
ouocdepe;

3aKOHBI  (emMHOOOpa3Ws TOTOMKOB TIEPBOTO  TOKOJICHHS, pAacCHICTUICHUS PHU3HAKOB,
HE3aBUCUMOTO HacjeaoBaHus mnpu3HakoB ['. MeHuens, CIEIUIEHHOrO Hacle[0oBaHUsl NMPU3HAKOB U



HapylIeHus cuerieHus reHoB T. Moprana; TOMOJOrHYECKHX PsZIOB B HACIEICTBEHHON M3MEHYUBOCTH
H.U. BaBunosa, renetudeckoro papHoBecus Jx. Xapau u B. BalinOepra; 3apojsimieBoro cxojicraa K.
bapa, 6uorenerndeckoro 3akona . ['exkens, @. Miotepa);

NPUHIMIBI (YUCTOTHI TAMET, KOMIZIEMEHTApHOCTH);

npaBuia (Muaumyma tO. JInbrxa, 5KOJOTHUECKON TUPaAMHIBI YACE], OMOMACCHI H SHEPTHUH);

runote3bl (koamepBatHoi A.M. Omapuna, mepBudaHoro OymboHa k. Xonneina, mukpochep C.
®dokca, pudo3uma T. Uek);

- chopMHpOBaTh YMEHHS PACKpPBbIBATh COJAEPKAHHE OCHOBOIOJATAOIINX OHWOIOTHYECKUX
TEOpPHH W THUIOTE3: KJIETOYHOH, XPOMOCOMHOH, MYTAallMOHHOW, SBOJIIOLIMOHHOW, MPOUCXOXKICHHUS
KU3HH W 4YEJIOBEKa; BIAJICHHME CUCTEMOW 3HaHUH 00 OCHOBHBIX METOJaX HAY4YHOTO ITO3HAHHMS,
UCTIONB3YEMBIX B OHOJOTMYECKHX HCCICOBAHUSIX JKHBBIX OOBEKTOB M OJKOCHCTEM (OMHCAHHE,
W3MEpeHHe, TpoBeJieHHe HaOMI0ICHUl); CHoco0aMU BBISIBICHHS W OICHKHM aHTPOIOTCHHBIX
W3MEHEHUI B TIPUPO/IE;

- copmMHupoBaTh YMEHHUS PACKpPHIBATh OCHOBOIOJATAIONINE OWOJOTMYECKHE 3aKOHBI U
3akonomepHoctu (I'. Mennens, T. Moprana, H.. Basunosa, D. I'ekkens, @. Mromnepa, K. bapa),
TPaHMIIBI UX TPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

- YMETh BBIJCIATH CyIIECTBEHHBIC IPU3HAKY:

CTPOCHHUSI BHPYCOB, KIETOK MPOKAPUOT M DJYKApUOT; OJHOKIETOYHBIX M MHOTOKIJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€0IIEHO30B, SKOCHCTEM 1 OHOC(EpHI;

CTPOCGHHUS OpPraHOB M CHCTEM OpPraHOB pPACTEHHMH, KHBOTHBIX, 4YEJIOBEKA; IPOILIECCOB
KHU3HEEATETbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PACTCHUH, )KUBOTHBIX U YEIOBEKA;

OHMOJIOrMYECKUX TMPOIIECCOB: OOMEeHa BemecTB (MeTaboiau3M), MH(pOpMaLUKU U TpeBpalleHus
SHEPTUH, OPOKEHHSI, ABTOTPOPHOTO U TETEPOTPO(PHOTrO THUMOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, MeHo3a, ramMeToreHes3a, IMOpHOreHe3a, MOCTIMOPHOHAILHOTO PAa3BUTHSA, PA3MHOKCHHS,
WH/IMBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS TEHOB, FeTepPO3nca; ICHCTBUI
HCKYCCTBEHHOTO 0TOOPA, CTaOMIM3UPYIOLIETO, IBIKYIIETO U PAa3phIBAIOLIETO €CTECTBEHHOTO 0TOOpa;
QJIONATPHUYECKOTO M CUMIATPHUYECKOTO BHI000pPA30BAHUS; BIUSHUS JBIDKYIIUX CHJI SBOJIIOLUH Ha
reHOQOH TOMYJISIIMK; TPUCHOCOOJIEHHOCTH OpraHU3MOB K cCpeie OOWTaHMsA, dYepelOBaHUS
HarpaBJICHUH BOJIIOIMH; KPYTOBOPOTA BEIIECTB U MIOTOKA DHEPTUH B YKOCUCTEMAX;

- MpHOOPECTH OMBIT MPUMEHEHHSI OCHOBHBIX METO/IOB HAayYHOT'O TO3HAHUS, UCIIOJIB3YEMbBIX B
Ouosioruu: HAONIOJNEHUS W ONHCAHUS JKMBBIX CHUCTEM, MNPOIIECCOB M SIBIICHHIA; OpraHM3alud |
NpOBEICHHST OMOJIOTMYECKOTO IKCIIEPHUMEHTA, BBIIIBUKCHUS TUIIOTE3, BBISBISATH 3aBHCUMOCTH MEXIY
UCCIIClyeMbIMUA BEJIMYMHAMH, OOBSCHATH IOJyYEHHBIC PE3yJIbTaThl U (HOPMYTUPOBATH BBIBOIBI C
UCII0JIb30BAaHHEM HAYYHBIX MOHITUH, TECOPHIA U 3aKOHOB;

- c(hOpMHPOBATh YMCHHS BBIJCIATH CYIICCTBEHHBIC MPHU3HAKH BUPYCOB, KICTOK MPOKAPHOT U
9YKAapHOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB, BH/IOB, OHMOT€OIIEHO30B U 3KOCHCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIISCTB W MPEBpAIICHUsS HHEPrMH B KIETKe, (OTOCHHTE3a,
IUIACTMYECKOTO M DJHEPreTHYecKoro OoOMeHa, XEMOCHHTEe3a, MHTO03a, Meiio3a, OIUIOJOTBOPEHUS,
pa3BUTHA W PAa3MHOXKEHHS, WHAMBUIYAIBHOTO pPa3BUTHA OpraHm3Ma (OHTOTeHe3a), OOpbObl 3a
CYILLIECTBOBAHME, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHMs, MNPUCIOCOOIEHHOCTH OpPraHU3MOB K
cpeae OOWTaHUSs, BIHMSHHUS KOMIIOHEHTOB DKOCHUCTEM, AHTPOIOTCHHBIX WM3MEHEHHUH B JKOCHCTEMAax
CBOEH MECTHOCTH, KpPyrOBOPOTa BEILLECTB U MPEeBpalleHHe YHEPTHH B Ouochepe;

- cOpMHPOBaTh YMEHUSI NMPUMEHSTH IOJyYCHHbIC 3HAHUS JUIS OOBSICHCHHS OMOJOTHYCCKHX
NPOIIECCOB M SIBJICHUH, JUIS TIPUHSTUS MPAKTHUYCCKUX PEUICHUH B TOBCEIHEBHON XH3HH C IICIBIO
oOecriedeHns1 OE€30MAaCHOCTH CBOETO 3/I0pPOBbsI M 3/I0POBbS OKPYXKAIOIIUX JIOJCH, COOIIOAEeHUS]
3I0pOBOTO 00pa3a >KU3HH, HOPM TPaMOTHOTO IOBEJCHHS B OKPYXKAloOIIeH NPHPOJHON cpene;
MMOHUMaHHE HEOOXOIUMOCTH HCIIOIb30BAHUS JOCTIKEHHIH COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOT U
JUIS PallMOHAJILHOTO TPHPOJIONIONB30BAHUS; YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIME apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJHKY JJIsl JJOKAa3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTUYECKHUX TPYII; B3aUMOCBSI3U OPTaHU3MOB U CpeJIbl OOMTAHUS; €IMHCTBA YEIIOBEYECKHX Pac;
HEOOXOJIMMOCTH 3/I0pOBOr0 00pas3a >KU3HHU, COXpAaHEHHs pa3HOOOpasusi BHIOB M JKOCHCTEM, Kak
YCIIOBHSI COCYIIIECTBOBAHMUS TIPUPO/IbI U YEIIOBEUCCTBA,

- chopMUpOBATh YMEHUSI peliaTh OMOJIOTHYCCKHUE 33a4K, COCTABIISATh TEHOTHITMYCCKHE CXEMBI
CKPCUIMBAHUS JUIsl Pa3HBIX THIIOB HACIICAOBAaHHS MPU3HAKOB y OpPraHU3MOB, COCTAaBJIATH CXEMBI
MEPEeHOCca BEIIECTB U SHEPTHH B AKOCUCTeMaXx (IIEMU MUTAHUS, THUIIEBBIC CETH), BBISIBIATH TPUIHHHO-



CIIEICTBEHHBIE CBSI3U MEXAY MCCIEAyEeMbIMA OHOJIOTMYECKUMHU OOBEKTaMHU, TMpoLeccaMu U
SIBIICHUSIMU; JI€TIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yJIbTAaTOB;

- chopmMHpoBaTh YMEHHSI KPUTHYECKH OIICHUBATH WH(GOPMAIUIO OMOJIOTHYECKOTO COACPIKAHUS,
BKJIIOYAIONIYI0 TICEBIOHAyYHbIE 3HAHWA W3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBAa MacCOBOM
nH(pOpMaNMK, HAYYHO-TIOMYJISIPHBIE  MaTe€pHallbl); HHTEPIPETUPOBATH  ATHYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCIEOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PaCCMaTPUBATh TI00aIbHBIE
9KOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHHIO K HHM COOCTBEHHYIO
NO3UIMIO, YMEHUE OIIEHMBATh J3TUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OMOTEXHOJIOTUM W TEHETUYECKHX TEXHOJIOTUH (KJIOHHMPOBAaHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHUE N'€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

- chopMUpOBaTh YMEHHUsSI CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILIECHHUS Ha
OCHOBE Ouojornyeckol HH(POpMALMU M3 HECKOJIbKUX HMCTOYHHUKOB, TI'PAaMOTHO HCIOIb30BATh
NOHATUHHBIN anmapat OUOJIOTHH;

- YMETh BBIIBUTaTh THIIOTE3bI, IPOBEPITH UX IKCIIEPUMEHTAILHBIMH CPEICTBAMH, GOPMYITUPYS
[IeJTh UCCIIeIOBaHMS, aHATM3UPOBATH IMOJIYICHHBIE Pe3yJIbTaThl U Ie1aTh BEIBOIBI,

- TPUHUMATh YydYacTHE B HAyYHO-HCCIIEOBATEIbCKOW paboTe 1Mo OWOJIOTHH, 3KOJOTHU U
MEIWIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOMIECTB M MYyOJMYHO NPEACTaBIATH
NOJY4YEHHBIE Pe3yJIbTaThl HA YYCHUYECKUX KOHPEPEHIIUAX Pa3HOTO YPOBHS;

OK 02. Hcnoub30BaTh COBpPEMEHHbIE CpeICTBA IOMCKA, AHAIM3Aa W HMHTEpHpeTAlHH
uHpopManuu, 1 MHGOPMALMOHHbIE TEXHOJIOTHMHU /UISl BbINOJHEHHs 3a7a4y NpogeccHOHAIbHOIM
AesITeJbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI0 MIO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH ¥ 00ILECTBEHHON MPAKTUKH, OCHOBAHHOTO HA TUAJIOTE KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHHUE S3BIKOBOM M UYUTATEIBCKON KYJBTYpbl KaK CpeICTBa B3aMMOJEHCTBUS
MEXAY JHOJbMHU U TIO3HAHUS MUDA;

- OCO3HAHHME IIEHHOCTH HAy4YHOW JESITENbHOCTH, TOTOBHOCTh OCYUIECTBIISITH IPOEKTHYIO H
HCCIIEA0BATENbCKYIO IeATeNIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

OgiajeHHe yHUBEpPCAIbHBIMH Y4eOHBIMH I03HABATEAbHBIMHU A€l CTBUAMM:

B) pabora ¢ nHpopmanuen:

- BJIaJIeTh HaBbIKAMH IOJTyYeHHsI MH(GOPMAIMK U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTEILHO
OCYIIECTBIATH IMOKMCK, aHAIN3, CHCTEMATU3AIMI0 U HHTEPIPETALNI0 HHPOPMAILIUH Pa3IMYHBIX BUIAOB U
($hopM npeacTaBieHus;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (OpMaTax C y4eTOM HazHa4yeHHs] MH(OpPMalUU U LEIeBOU
ayJIMTOPUH, BEIOMpAsi ONTUMANIbHYIO (JOPMY MPENICTABICHUS U BU3YAIIU3AlINN;

- OLEHUBATh JIOCTOBEPHOCTh, JIETMTUMHOCTb WH(OpMAallMU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

- WCIOJIb30BaTh CPEACTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pPENICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpraHU3AI[MOHHBIX 3a1a4 C COOJIOACHHEM TpeOoBaHMN
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pECYypCcOoCcOepeKeHNs], TPABOBBIX M ITHYECKUX HOPM,
HOPM MH(POPMALMOHHOW 6€301acCHOCTH;

- BJIQ/ICTh HABBIKAMH PACIIO3HABAHMUS U 3AIIUTHI HHPOPMAIUK, HHPOPMALMOHHOW O€30MaCHOCTH
JUYHOCTHU

JucuumiimHapHblie (MpeaIMeTHbIE) Pe3y/bTaThl YKa3bIBalOTCs B cooTBeTcTBUH ¢ PI'OC
COO (B mocaenneii penaxkuuu ot 12.08.2022):

- chopmMHpoBaTh YMEHHSI KPUTHYECKH OIICHUBATH MWH(POPMAIUIO OMOJIOTHYECKOTO COACPIKAHUS,
BKJIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHWA W3 Pa3IMYHBIX HMCTOYHHKOB (CPEICTBAa MAacCOBOM
nH(pOpMalMK, HAYYHO-TIOMYJISIPHBIE  MaTe€pHallbl); HHTEPIPETUPOBATH  ATHYECKHE  ACIIEKTHI
COBPEMEHHBIX UCCIIeIOBAaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

- MHTEPIIPETUPOBATh STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIC0OBAaHUN B OMOJIOTHH, MEIUINHE,
OMOTEXHOJIOTUH; paccMaTpUBaTh  TIJOOATbHBIE  SKOJIOTHYECKHE MPOOJIEMBI  COBPEMEHHOCTH,
(hopMHUpPOBATH MO OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULMIO, YMEHHUE OLICHUBATH TUUYECKHUE aCIIEKThI



COBPEMEHHBIX HCCIEAOBaHUH B 00JACTM OHUOTEXHOJOTMHM U TEHETUYECKHMX TEXHOJIOTHA
(KIOHUpOBaHUE, MCKYCCTBEHHOE OILIOJIOTBOPEHHE, HANpaBICHHOE H3MEHEHHE T'€HOMa M CO3JaHHe
TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpoBaTh YMEHHS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE OMOJOIHYECKOMH I/IH(bOpMaHI/II/I N3 HCCKOJBKUX HWCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BaTh
TTOHSTHIHBIN anmapat OMOJIOTHH.

OK 04. D¢ dexTUBHO B3aUMO/I€IICTBOBATH U Pad0TATh B KOJUIEKTHBE U KOMAaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/IETICHHIO;

-OBJIa/ICHHE HaBbIKaMH y4e€OHO-UCCIIEI0BATEIBCKOM, IPOEKTHONW U COLMANBbHOMN 1E€ATENbHOCTH;

OBiageHHne YHUBEPCAIbHBIMH KOMMYHHKATUBHbIMH JAeliCTBUSMM:

0) coBMeCTHas JIeATEeILHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAaHAHON 1 MHIUBUAYATbHON pabOTHI;

- IPpUHUMATL LEJIN COBMECTHOM ACATCIIBHOCTHU, OPIraHU30BbIBATh U KOOPAUHUPOBATH HCﬁCTBHH
II0 €€ NOCTMDXKCHUIO: COCTABIIATH IUIAH JEHCTBUMN, PACIIPENEISATh POJIM C YI€TOM MHEHUN yYaCTHHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBAaTb M BBINOJHATH pPadOTy B YCIOBHUSX pPEaIbHOTO, BHUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOCHCTBHS,

- OCYILECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IUYHbBIX CUTYaLUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM

OgiaieHHe YHUBEPCAJIbHBIMH PeryJSITUBHBIMU /IeICTBUSIMU:

T) IpUHITHE ceOsl U APYTUX JIOJCH:

- IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX JIIOJEH IPU aHAIIM3€e Pe3yIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MIPABO JIPYTUX JIO/AEH HA OIHOKH;

- pa3BUBaTH CIIOCOOHOCTH ITOHUMATh MUP C NO3UIUHU APYTOT'0 YCIIOBCKA

JAucuuniinHapHble (MpeaIMeTHbIE) pe3yabTaThl yKa3bIBawTCsl B cooTBeTcTBHU ¢ PI'OC
COO (B nocaenneii pexaxuuu ot 12.08.2022):

- chopMHpOBaTH yYMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE Ouojorndyeckod HH(POpMALMKM M3 HECKOJbKUX HMCTOYHHUKOB, TIPaMOTHO HCIOIb30BaTh
MOHATUIUHBIN anmnapat OHOJI0rHH;

- YMETb BBIIBUTaTh T'MIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH, GOPMYIUpPYs
LECJIb UCCIICA0BAaHUS, aHAJIM3UPOBATH IMOJTYUYCHHBIC PE3YJIbTAThl U ACJIaTh BBIBO/bI;

- IPUHUMATh Yy4YacTHE€ B HAy4YHO-UCCIIEJOBATEIbCKONW paboTe 1Mo OHOJIOTHH, 3KOJIOTHU U
MCIUIUHE, HpOBOI[PIMOfI Ha O0ase IIKOJBLHBIX Hay4YHBIX O6HICCTB n HY6J'II/ILIHO npeaACTaBIATh
MIOJTyYeHHBIE PE3YJIbTAThl HA YYEHHYECKUX KOH(EPEHIIUAX Pa3HOTO YPOBHS.

OK 07. CopelicTBOBaTh COXPAHEHHMIO OKpY:Kawmiell cpeabl, pecypcocOepesKeHuIo,
NPUMEHATh 3HAHUSI 00 W3MEHEHUM KJIMMATA, NPUHLUHUNbI Oepe:KIUBOr0 NPOU3BOACTBA,
3¢ PexTHBHO 1eHCTBOBATHL B YPE3BbIYAaMHBIX CUTyaALlUAX:

B 00.1acTH 3K0/10TrH4€CKOr0 BOCIIMTAHMA:

- chOpMHPOBAHHOCTh HKOJOTHUECKOW KYJIbTYpbl, TOHHMMaHHE BIMSHUS  COLMAIBHO-
HSKOHOMHYECKHX MPOIIECCOB HAa COCTOSTHUE MPUPOIHON U COLMANBHON Cpe/bl, 0OCO3HAHUE TII00aTEHOTO
XapakTepa dKOJIOTHIECKUX MpooiIeM;

- IJIAHMPOBAHME U OCYILIECTBICHHUE ACHCTBUM B OKPY>KalOLIEH Cpelie Ha OCHOBE 3HAHMs Lielel
YCTOMUYMBOIO pa3BUTHS YEIOBEUECTBA;

AKTHUBHOE HETIPUATHE AEHCTBUMN, IPUHOCAILUX BPEJl OKPY KaIOILLIEH CpEE;

- YMCHHUEC NMPOTrHO3UPOBATH H€6HaFOHpI/I$ITHI>IC OKOJIOTHYECCKUEC MMOCICACTBUA ITPEAIIPUHUMACMBIX
JEHCTBUM, IPEOTBPAIIATh UX;

- paCcuInpC€HUC OIIbITa JCATCILHOCTH IKOJIOTHUECKOM HaIllpaBJICHHOCTHU;

- OBJIaJICHUE HAaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKOM, TPOSKTHOM U COIUATIBHON e TeIbHOCTH

JAucuuniinHapHble (MpeIMeTHbIE) pe3yiabTaThl yKa3biBawTcsl B cooTBeTcTBHU ¢ PI'OC
COO (B nmocaenneii pexaxkuuu ot 12.08.2022):



- BJIaJIETh CUCTEMOW 3HAHWK 00 OCHOBHBIX METOJ[aX HAYYHOT'O TMO3HAHWS, MCTIOJIb3YEMBIX B
OMOJIOTHYECKHUX HCCIIETOBAHMSIX KUBBIX OOBCKTOB M 3KOCHUCTEM (OINMMCaHWe, U3MEpPEHUE, TTPOBEICHUE
HaOJFOICHUH ); CITOC00aMHM BBISBJIICHHS M OIICHKH aHTPOIIOTCHHBIX U3MEHEHHI B IIPUPOJIC;

- YMETh BBISBIISATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCJE TprOOB, paCTCHHIA,
JKUBOTHBIX U YEJIOBEKA; IPUCIIOCOOIEHHOCTh BUIOB K Cpe/ie OOMTaHHS, A0MOTHIYECKUX U OMOTHUECKUX
KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX N3MEHEHUH B
YKOCHUCTEMAX CBOEH MECTHOCTH;

- YMETh BBIICIATH CYIICCTBCHHBIC NMPU3HAKH OHOJOTHYECKHX IPOIECCOB: OOMECHA BEIIECTB
(Metabonu3M), nH(GOPMAIIUU U TIPEBPAIICHUS SHEPTUH, OPOKCHHS, aBTOTPO(HOTO U TeTEPOTPOPHOTO
TUTIOB TIUTaHUsA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, TaMeToreHe3a, 3MOpHOTeHe3a,
MOCTAMOPHUOHANBHOTO ~ PAa3BUTUS, Pa3MHOXKCHUS, HWHAMBUAYATLHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOrEHe3a), B3aMMOJEWCTBUSI T'€HOB, TeTepo3uca; JCHCTBUA  HMCKYCCTBEHHOrOo  OTOOpa,
CTaOMIIM3UPYIOUIETO, IBMXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TOOpa; ayIoNaTpUYECKOTo H
CUMIATPUIECKOTO BUA000PA30BaHMSI; BIUSHUS JBIKYIIUX CHJI HBOJIIONUU HAa T€HOMOH/I MOIYJISIINN;
MIPUCIIOCOOJICHHOCTH OpPTaHW3MOB K cpefe OOWTaHWs, YEpeJOBaHHWS HAINpPaBICHUN SBOJIOINH;
KpyTrOBOpOTa BEMIECTB U MTOTOKA YHEPTHH B YKOCHCTEMAX.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA OVYIIL.07 BUOJIOI'UA

2.1. O0beM yueOHOT0 npeaMeTa U BUAbI y4eOHOH padoThI

Buj yuyedHoii pa6oThI O0Bem, yacon
MakcumanbHasi yueOHas Harpy3ka (Bcero) 72
OO0s13aTenpHas ayIMTOpHAS yueOHast Harpy3Ka (BCEro), 70
B TOM YHCJIC:
JIEKITMOHHBIE 3aHSITHS 44
J1a00PATOPHBIC 3aHATHS 6
MPAKTUYECKUE 3aHITHUSI 20
KOHCYJIbTaIUs -
IIpomMe:kyTOUHAsI aTTeCTALMS 2




2.2. TemaTtnueckuii mjaad u coaep:xkanue aucuumanabl YIIII0.02 BuoJorus

HanmeHoBaHue Conep:xanue yueOHOro marepuaja (OCHOBHOe U Po(eccHoHATILHO-OPUEHTHPOBAaHHOE), 1abopaTopHble 1 | O0bem | Dopmupyemble
pa3/1esioB U TeM NpaKTHYeCKHe 3aHATHS, IPUKJIATHON MOTYJ/Ib (TP HAJTHYUH) 4acoB KOMIeTeHIIUH
1 2 3 4
Paznen 1. KieTka — cTPYKTYPHO-PYHKIIHOHAIBHAN €TMHUIIA KUBOTO 40
Tema 1.1. OCcHOBHOe cofep:KaHue 2
BuoJsiorus kak TeopeTnueckoe odyuyeHue: 2
Hayka buonorus kak Hayka. CBs3b OMOJIOTHU C IPYTUMH HayKaMu: Onoxumusi, Onopusnka, OMoHuKa, reHoreorpadus u
ap. Ponb u MecTo Guonoruu B pOpMHUPOBAHUH COBPEMEHHOM Hay4YHOUM KapTUHBI MUpPA. 3HaYCHHE OMOJIOTHIYECKUX OK 02
3HaHui. Mcropus Ononoruu. 3HaueHNe UTOIOTUH JUTS Pa3BUTHSL OMOJIOTHH U TIO3HAHUS IPUPOABI. MeToabl
LUTOJIOTUH: MUKPOCKOIHS, XpoMaTorpadusi, 3eKTpopopes, METOA MEUYEHBIX aTOMOB, AuddepeHnnansHoe
HEHTPU(PYTUPOBaHHE, KyIbTYpa KIETOK
Tema 1.2. O0masi OCcHOBHOe coep:KaHue 2
XapaKTepucTHKA Teopernueckoe odyueHue: 2
KU3HH Paznoobpasue 6nocucrem. Opranusanus OMOJIOTHUECKUX CHCTEM. Y POBHH OpraHU3aIHi OMOCHCTEM:
MOJIEKYJISIPHO-T€HETUYECKU I, OPraHOUTHO-KIJIETOYHbIN, OpraHU3MEHHBIN, MOIMYJIALUOHHO-BUI0BOM, OK 02
9KOCHCTEMHBIN (OroreoneHoTn4eckuii), ouocdepusiil. Hayku, nsyqaromme 61uonoruueckue o0beKThl Ha pa3HbIX
YPOBHSIX OpraHu3auu ku3Hu. OOmas XxapakTepucTHKa KU3HH, CBOMCTBA KUBBIX cucTeM. [Iporecchl,
MPOUCXOSIINE B OMOcHUCTEMax
Tema 1.3. OcHOBHOe cofep:KaHue 6
BuoJsiornyecku Teopernueckoe odyuyeHue: 2
BAKHBIC Xumuueckuil cocras kineTku. Heopranuueckue BeliecTBa KIETKH, UX OHOJIOrUYecKas poib.
XHMHIECKHAE Opranndeckue BemecTna KieTku. buonornueckue noaumepsl. benku. Ctpykrypa u GyHKINN OEIKOBOM
COCAUHEHUS MoJIeKyIbl. DepMEHTHI, IPUHIIAI UX AEUCTBUA. YTiI1eBoabl. bromornyeckne GyHKINH yTIIEBOIOB.
Jlumer. O6mumi totan crpoerus. ['uapoduinbHO-THApOodoOHBIE cBOCTBa. Kitaccudukarus JIUmaoB. OK 01
buonornueckue ¢pynkipn aunuaoB. AT®. Ctpoerne monekynbl AT®. buonornueckue Gpynkinn ATD OK 02
IIpakTHYeckue 3aHATHUS: OK 04
Poib GenkoB, yriieBogoB 1 )KHPOB B OpraHU3Me YejioBeKa. BUTaMUHBI 1 OMOJIOTHYECKH aKTUBHBIC JOOABKHU, X
3HAYEHHE B JKU3HU OPraHM3Ma 4YesloBeKa. [ uno- 1 aBUTaMruHO3bl UX nociencTsus. [IpencraBinennue ycTHbIX
cooO1IeHui ¢ mpe3eHTanunei, MOArOTOBIEHHBIX M0 MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MTPETo1aBaTeIeM
JlabopaTopHble 3aHATHS: 2
JlabopatopHas padora “Onpeneneune Butamuda C B IPOJyKTaxX NUTaHUSA 2




[TonroroBka BapuaHTOB OIbITa, HAOTIOAEHUE 32 KAYECTBEHHBIMH PEAKIIMAMHU, 3aIIOJTHEHNE paboydeit TabmuIbl,
MHTEPIIPETAIUs HAOII0aeMBIX SIBICHHH, ()OPMYIHPOBAaHHE BEIBOJOB

JlaGoparopnas pabdota «[ mapodpuisHO-THAPOGOOHBIE CBOKWCTBA JUITHAIOB)

[ToaroroBka BapMaHTOB OIBITA, HAOIIOJCHHE U3MEHEHUS PACTBOPUMOCTH JIUIHJIOB, 3all0JHEHHE paboueit
TaOJIMIIbl, THTEpIpEeTalus Ha0JII0AaeMbIX SIBJICHHM, (HOpMYJIMPOBAHKE BBIBOIOB

Tema 1.4. OCcHOBHOe coep:KaHue 6
CTpyKTypHO- TeopeTuueckoe o0yueHue: 4
¢ynxkunonanbHas | Kierounas teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOYHOM 2
OpraHu3anms Teopur. THUIIBI KIETOK: 3yKapuOTHIeCKasi U pokapuoThuieckas. CpaBHUTEIbHAS XapaKTepUCTHKA KIETOK

KJIETOK 9yKapuoT (PaCTUTEIIBHOM, JKUBOTHOH, rprOHOIT). CTpOCHHE MPOKAPUOTHICCKON KIIeTKH. OCOOCHHOCTH CTPOSHUS

retepoTpodHOi 1 aBTOTPO(HHON TPOKAPUOTHIECKUX KiIeToK. CTpoeHue mia3MaTndeckoil MmeMOpansl. TpaHcmopt
BEIIIECTB Yepe3 MIa3MaTHICCKy0 MEMOpPaHy: MaCCUBHBINA U aKTUBHBIA. DHIOIIUTO3: TUHOIKUTO3, (ParomuTos.
Ox301uT03. O00JI0UKa WK KJIeTouHasl cTeHKa. CTpyKTypa ¥ QYHKIIMY KJIETOYHON CTEHKU PacTeHH, rpruOoB
Huromnasma. Llurozons. Llutockener. OgHoMeMOpaHHBIE OPTAaHOU/IBI KIIETKH: SHAOITUIa3MaTHYECKas CETh 2
(BIIC), anmapar [ ombaku, TM30COMBI, IEPOKCHCOMBI, BAKyOJIH PACTUTENbHBIX KiIeTOK. CTpoeHne u GyHKIUN
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIeTKu. Kietounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWIBI KIETKU: MUTOXOHJPUH, TUTACTH/IBL: XJIOPOILUIACTHI, XPOMOILUIACTHI, JTIEUKOIUIACTHI, OK 01
uX CTpoeHue U QYHKIUU. SnepHbIi anmapaT KISTKH, CTPOCHHE U (DYHKITHH. OK 02
HememOpaHHbIe OpraHOUIbI KJIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIA EeHTp. OpraHOU/IbI ABIKCHHS: OK 04
pPECHMYKHU U KTYTUKU. CTpoeHue v pyHKIMU HEeMEeMOPAHHbBIX OPraHOUI0B KIETKU

JlaGopaTopHble 3aHATHS: 2

JlaGoparopHas pabota «CTpoeHHe KIeTKH (pacTeHuUs, ’KUBOTHBIE, IPUObI) U KJIETOYHbIE BKIIIOYEHHUS (KpaxMall,
KapOTHHOM/IBI, XJIOPOTUIACTHI, XPOMOTIIACTHI )»

[TprnoGpeTreHue ornpITa MPUMEHEHHS] TEXHUKH MUKPOCKOIIMPOBAHUS TPH BHITIOIHEHUH J1a00paTOpHBIX padoT.
IToaroroBka MUKpOIpenapaToB, HAOIIOIEHHUE C IOMOIIBI0 MUKPOCKOIIA, BBISIBICHHE PA3INdUil MEXIY
U3y4yaeMbIMH 00bEKTaMHU, HHTEPIIpETalns HAOII01aeMbIX SBICHUH, (OpPMYIMPOBaHKE BHIBOAOB 2
JIabopaTopHast padota «IIpoHniaeMmocTs MeMOpaHbI (IIa3MOJIN3, JETIIIA3MOIIH3)»

[IpuoOperenue onbITa IPUMEHEHUS TEXHUKH MUKPOCKOIIUPOBAHUS IIPU BBIIIOJIHEHUH JJa0OPATOPHBIX padoT.
[NonroroBka MUKpONpenapaToB, HAOIOAECHUE ¢ IOMOIIbI0 MUKPOCKOIIA, BBIABICHUE PA3IMUUI MEXTY
M3y4aeMbIMH 00bEKTaMHM, HHTEPIIPETAIUs Ha0I101aeMbIX sBJICHHUH, (DOPMYJIMPOBAaHUE BEIBOJIOB

Tema 1.5. OCcHOBHOe cofep:KaHue 4

CTpyKTYypHO- TeopeTuyeckoe 00yyeHue: 2 OK 01
¢ynkuuonaidbHbie | CTpoeHHE XpOMOCOM. XPOMOCOMHBIM HA0OP KJIETOK, TOMOJOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, OK 02
(hakTopsI rarIouIHbIN 1 quron bl Habop. Hykmennoseie kuciotel. JJHK u PHK. Ctpoenne HyKJI€MHOBBIX KHUCIIOT.

HacJaencTBeHHOCTH | Hykieotuapl. KommemenTapHsle a3otucthie ocHoBanus. [IpaBuino Yapradda. Ctpykrypa JIHK — nBolinas




cnipaib. Mectonaxoxaenue u ononorndeckue Gpynknun JJHK. [ITHK-akcnepruza. Buast PHK. @ynkmuu PHK B
KJIETKE

IlpakTHyecKkne 3aHATHSA:

Pemenne 3a4a4 Ha onpCacCIICHUEC IMOCICA0BATCIIbHOCTH HYKICOTHIO0B

Tema 1.6.
poueccsl
MATPUYHOT0
CHHTe3a

OcHOBHOe COACPKAHUC

N

TeopeTuquKoe Oﬁy"lel-ll/le:

Martpuunsiii cunte3 JJHK — pennukarus. [Tpuanuns: pernukaruu JJHK. Mexannsm pernmukanun JJHK.
Penapanusa JIHK (mopennekatuBHasi, mocTperuiekaTuBHas). Peakimu MatpudaHoro cuaresa. [Ipunnmmn
KOMIUIEMEHTAPHOCTHU B peakiuax MarpudHoro cuntesa. JJHK u rensl. ['eHeTnueckuii ko, ero CBONCTBA.
Tpanckpunuus — marpuunbliii cuate3 PHK. Tpancasius u e€ stansl. YcinoBus ouocunresa 6enka. CtpoeHue T-
PHK u xogupoBanne aMuHOKHCIOT. Ponk pubocom B OnocuHTe3e Oenka

HpaKanecm/le 3aHATHA:

Pemenne 3ama4d Ha ornpeienieHrne mocaeI0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka.
Pemenne 3amad Ha ornpeienieHne mocaeI0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oellka B CTydae N3MEHEHUS
nocliefoBaTenbHOCTH HyKITeoTHaoB JJHK

OK 01
OK 02

Tema 1.7.
HekaerouHnlie
¢opmbl xu3HN

OcHOBHOE cOJIep:KaHHE

[N

Teoperuueckoe o0yueHue:

Bupycsl — HekneTouHble (pOPMBI KU3HU U 0O0IUraTHbIE apa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBHupycoB, 6akTepuodaros. XKuzuennsiit nukn JJHK-conepxamux Bupycos, PHK-conepxamux Bupycos,
6axrepuodaros. BUY, renatut uenosexa.

bakrepuun. O6mas xapakrepuctuka. IlonsTre mramm. Bupycsl u 6akTepun: CX0ACTBA U PA3IUUUS

IIpakTHYecKHe 3aHITHS:

[\

BupycHble u 6akTepraibHble 3a00eBanus. OOIIHe MPUHITUIIBI KCITOJIb30BAHMUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TIPUMEHEHHSI aHTUOMOTHKOB.

[IpencraBieHre yCTHBIX COOOIICHHUM ¢ IPE3CHTALMEH, TOATOTOBICHHBIX IO MEPEUHIO0 HCTOYHUKOB,
PCKOMEH/IOBAaHHBIX ITPEMOAaBaTeIeM

OK 02
OK 04

Tema 1.8.

OO0MeH BelIeCTB U
npeBpaileHne
JHEPIruM B KJIETKe

OcHOBHOe COACPKAHUC

N

TeopeaneCKoe Oﬁy"lel-ll/le:

AN

AccuMMWISIINS ¥ JUCCUMUIISAIUS — JIB€ CTOPOHBI MeTabonmu3ma. Turbsl oOMeHa BeecTB: aBTOTPO(HBIN U
reTepoTpodHbIA, a3pOOHBIN U aHadYPOOHBINH. DHEpreTHYecKoe odecreueHue kieTku: npeppamenne ATD B
00OMeHHBIX nporueccax. PepMEeHTATHBHBIN XapakTep peakifii KJIETOYHOT0 MeTadoIn3Ma

[\

[lepBuuHBI cHHTE3 OpraHUYeCcKUX BeulecTB B kieTke. [lnactuueckuii oOMeH. dotocunTe3. XeMOCHHTE3.
AHa’poOHBII dHEepreTudeckuii 00MeH. AHadpoOHbIEe opraHu3Mbl. bposkenue, aBTOTpO(dHBIN U TeTepoTPOdHBIIM
TUT MUTaHUsl. AHAOPOOHBIE MUKPOOPTaHU3MBbI KaK 00bEKThI OMOTEXHOJIOTHH. DTaIlbl SHEPTETHUECKOTO OOMEHa.
['mukonus. bruonornueckoe OKUCICHNUE, WIN KIETOYHOE JbIXaHUE

OK 02




Tema 1.9.
KH3HEeHHBI UKJI
KJIeTKH. MuTO03.
Meiio3

OcHOBHOe cofep:KaHue

N

Teopernueckoe o0yuyeHuUe:

Krnerounsiii uki, ero nepuoasl u perynsauus. [lepuonst nuurepdassl ux ocodenHoctu. quddepenunanus
KJIETKU ¥ apecT KJIETOYHOTro uKia. /lenenne kiaetku — Muto3. CTaguu MUTO3a U MTPOUCXOSIINE TPOIECCHI.
Kapuokunes u nurokunes. buonoruueckoe 3nauenue Muto3a. Meitos — peaykunonHoe aenenue kietku. Ctaauu
Meio3a. Meio3 — ocHOBa 10J10BOT0 pa3MHoxeHus. [loBenenne xpomocoMm B Meiiose. Kpoccunrosep.
buosornuecknii cMpic Merio3a. DddekTrl Melio3a. Mel03 B )KU3HECHHOM IIHUKJIC OPraHU3MOB

OK 02
OK 04

KouTtpoannas pabora
MoneKyasapHbIi YPOBEHb OpraHU3aluy JKHUBOTO

Paznen 2. Ctpoenne u pyHKIIMM OpraHu3mMa

44

Tema 2.1.
CTtpoenue
OpraHu3Ma

Copep:kanue

=)

HpOd)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC COACPKAHUEC TCOPETUICCKOIO oﬁyqe}mﬂ

Opnnoknerounsle opranu3Mbl. KonoHnanbsHble opraHu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3anMocCBsI3b yacTen
MHOT'OKJIETOYHOT0 opranuzma. @yHkuusa. Oprassl ¥ CHCTEMBI OpraHoB. AnnapaTsl opratos. ['omeocTas
OpPraHM3Ma U €ro MOJAECPKAHNE B IIPOLIECCE KUHEACATEIbHOCTH.

(DYHKI_II/IOHB.J'ILHaH CUCTEMA OPraHoOB. Tkanu paCTCHHﬁ. TkaHU )XKUBOTHBIX M YEJIOBEKA. OpFaHH paCTeHHﬁ.
OpFaHBI N CUCTCMbI OPraHOB JXUBOTHBIX U YCJIOBCKA. 3HaueHue OIIOpPbI, ABMIKCHUA, INTAHUA, IbIXaHUA,
TpaHCIIOpTa BCIICCTB, BRIACIICHMU, 3aIIUTEI. 3HaueHue OPOABJICHUSA PA3APAXKHUMOCTHU U PCTYJIALNA

*B ToM 4uncie Ha BLIOOP 00pa30BATEIbHOI OPraHU3alMu;

s mpodeccuit/criennaabHOCTEN, CBA3aHHBIX ¢ 00BEKTOM H3ydeHUs «PacTeHus» TeopeTHUeCKUi MaTepHra
TeMbl «CTpoeHHEe OpraHu3Ma» U3ydaeTcs yriayOJieHHO Ha IpuMepe OpraHu3Ma pacTeHuil. TkaHu, OpraHbl U
CHCTEMBI OPTraHOB YEJIOBEKA U )KUBOTHBIX pacCMaTpPUBAIOTCS 0030pPHO

s mpodeccuii/criennaabHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHUs « ) KMBOTHBIE» TEOPETHYECKHI MaTepHa
TeMbl «CTpoeHHe OpraHu3May U3y4aeTcs yriIyOJIEHHO Ha IPUMEpe OpraHUu3MOB KUBOTHBIX. TKaHU, OpraHsl U
CUCTEMbI OPTaHOB PACTEHHI U YeJIOBEKa pacCMaTpUBalOTCs 0030pHO

g nmpodeccuii/cnennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM U3ydeHHs «HeloBeKk» TeOpeTUYECKUil MaTepral TeMbI
«CTpoeHne opraHnu3May U3y4aercs yriyOoJIeHHO Ha IIpUMEpe OpraHu3Ma uenoBeka. TKkaHu, OpraHbl U CHCTEMBI
OpPraHOB PACTEHUI M KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

OK 02
OK 04

OcHOBHOe COACPKAHUC MPAKTUHICCKOI'O 3aHATUA:

[\®]

Teopwust KJIIOHAJIBHO-CEJICKTUBHOTO MMMYyHHTeTa [1. Dpnuxa, .. MeunukoBa. MHbekmoHHBIE 3a00ICBaHIS U
snuaemMus. BakHelme s1uieMun B HICTOPUH YesioBeuecTBa. BakimHanus kak npoduiaakTuka HHPEKIIMOHHbBIX
3a00J1eBaHU.

[IpencraBienne yCTHBIX COOOIIEHUH ¢ Mpe3eHTalrel, MOArOTOBICHHBIX M0 MEPEUHIO HCTOYHUKOB,
PEKOMEHI0OBaHHBIX MTPENOIaBATENEM

Tema 2.2.

Coaep:kanue

OK 02




DopMbI IIpodeccnoHATHLHO-OPHEHTHPOBAHHOE CO/IEP/KAHNE TEOPETHYECKOT0 00YUeHHS 2
Pa3MHOKeHUsA ®DopMbI pa3MHOKEHHsI OPTaHU3MOB. becroioe u mojioBoe pasMHokeHne. Bujibl 6ecronoro pa3MHOXKEHUS:
OPraHu3MoB NpOCTOE JeTICHHE HaIBOE, IIOYKOBAaHHE, Pa3MHOKEHHE CIIOPaMH, BET€TaTHBHOE Pa3MHOKEHHUE, (hparMeHTaIHs,
kJoHupoBaHue. [looBoe pa3MHOKEHHE.
*B ToM uncie Ha BLIOOP 00pa30BATEIbHOI OPraHU3alMu;
s mpodeccuit/crienuaabHOCTEN, CBA3aHHBIX ¢ 00BEKTOM H3ydeHUs «PacTeHus» TeopeTHUeCKHii MaTepHra
TeMbI «DOPMBI pa3MHOKEHHS OPTAaHU3MOBY M3ydaeTcs YriyOJeHHO Ha MPUMEpPEe OpraHn3Ma PacTeHUH.
Pa3mMHOXEeHHE YeTTOBeKa M JKHBOTHBIX PACCMAaTPHBAIOTCSI 0030pHO 2
Jlis mpodeccuit/cienmanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3ydeHHs « ) KMBOTHBIC» TCOPETUUYCCKUI MaTepHral
TeMbl «DOpPMBI Pa3MHOKEHHUSI OPTAaHU3MOBY» U3y4aeTcCsl YIIIyOJICHHO Ha TIPUMEpPE OPraHU3MOB KHUBOTHBIX.
Pa3mHOXKeHHE pacTeHul 1 YesloBeKa pacCMaTpPUBAIOTCSI 0030PHO
g nmpodeccuii/cnennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3ydeHHS «HeloBek»» TeOpEeTHUECKUN MaTepual
TeMbl «DOpMBI pa3MHOKEHHS OPTaHU3MOBY MU3ydaeTcs yriyOJeHHO Ha MpUMepe OpraHn3Ma YelloBeKa.
PasMHOXEeHME pacTeHUH U )KMBOTHBIX paCCMaTPUBAIOTCS 0030PHO
Tema 2.3. OcHOBHOe cofep:KaHue 4
OHTOrenes TeopeTnyeckoe 00yueHue: 4
KUBOTHBIX H l'amerorenes y xuBoTHBIX. CriepmaToreHes u ooreHes. CTpoeHue MOJMOBBIX KIeTOK. OTIoj0TBOpEeHrE U 2 OK 02
4eJ0BeKa SMOpPUOHATILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npumMepe JaHueTHuka). Crtaauu OK 04
SMOpHoOreHe3a
Poct u pa3Butue xxuBoTHbIX. [TocTamOpuonansubiii nepuoa. [psimoe u Henpsimoe passutue. Passutue ¢ 2
MeTamMop(o30M y OECTIO3BOHOYHBIX U TIO3BOHOYHBIX )KUBOTHBIX. CTauy MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U uenoBeka. [lepropl oHTOreHe3a yenoBeka. brojornueckoe crapeHne u cMepTh. | epoHTOoI0THS
Tema 2.4. OCcHOBHOe cofep:KaHue 2 OK 02
OHTorenes TeopeTnueckoe o0yueHue: 2 OK 04
pacTeHuii l'amerodut u cnopodur. PazmHokeHre U pa3BUTHE BoOpociel. PazMHOKeHUE U pa3BUTHE CIIOPOBBIX
pactenuil. Pa3MHOXEHHE U pa3BUTHE CeMEHHBIX pacTenuil. PocT. Ilepuoapl OHTOTeHE3a pacTeHUt
Tema 2.5. OCcHOBHOe coep:KaHue 2
OcHoBHBIE Teoperuueckoe o0yueHue: 2
MOHATHSA FeHETUKHU | ['eHEeTHKA KaK HAyKa O HACIEACTBEHHOCTH U U3MEHYMBOCTH OpPrann3mMoB. OCHOBHbBIE TEHETHUECKHE MIOHATUS U OK 02
cuMBoJbL. ['en. ['eHoTun. denotun. AnenbHble TeHbl. AIBTEepHATUBHBIC TPU3HAKU. JIOMHUHAHTHBINA U
penieccuBHbIN npu3Haku. ['omo3urora u rereposurora. Yucras auHus. ['uOpuabl. OCHOBHBIE METOIBI TCHETHKU:
THOPHUI0JIOTMYECKUH, IIMTOJIOTHYECKUE, MOJIEKYJISIPHO-TEHETUYECKUE
Tema 2.6. OCcHOBHOE cOJIep:KaHHE 4 OK 02
3aKoHOMEPHOCTH TeopeTuueckoe 00yueHue: 2 OK 04
HacJIeI0BaHUs 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akonsl I'. Mengens: MonoruOpuaHoe ckpempsanue. [IpaBuio




JOMUHHMPOBaHUS. 3aKOH eTUHO00Pa3Hs IepBOro MOKOJICHUS. 3aKOH pacileIuieH s mpu3HakoB. L{utonornyeckue
OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHMA. | UTIOTe3a YUCTOTHI raMeT. AHAIM3UPYIOIIEee CKPEIIMBaHUE.
JurnOpuaHoe ckpemyBanie. 3aKOH He3aBUCHMOTO HaclIe0BaHMs TPU3HAKOB. [lonmurnOpuanoe Hacne10BaHue 1
€ro 3aKOHOMEPHOCTH

IIpodeccHnoHATLHO-0PHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOr0 3aHATHS:

Pemenne 3aJa4 Ha OIpeACJICHUC BEPOATHOCTH BOSHUKHOBCHHNA HACJICACTBCHHbIX ITPU3HAKOB IIPpU MOHO-, 1H-,
HOHI/II‘I/I6‘pI/II[HOM W aHAJIM3HUPYIOIIEM CKPCINMBAaHUM, COCTABJICHHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

*B ToM 4HcJe Ha BIOOP 00pa30BaTeIbHONH OPraHu3anuu:

s mpodeccuit/crienuaabHOCTEH CBSI3aHHBIX C 00BEKTOM H3ydeHus «PacTenus» HeoOXoaum moaoop
TFeHETUYECKUX 3a/1a4 Ha OINPE/IeTICHHE BEPOSITHOCTH HACIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, -,
MOJIMTHOPHUIHOM U aHAJIM3UPYIOIIEM CKPEIMBAaHUU Y PACTEHUI

s mpodeccunii/crienMaibHOCTEN CBA3aHHBIX C 00BEKTOM U3ydeHHs « KUBOTHBIE» HEOOXOAMM MO00D
TEHETUYECKUX 33729 Ha OTPe/ICIICHUE BEPOATHOCTH HACIICICTBEHHBIX MPU3HAKOB IIPH MOHO-, JTU-,
MOJIUTMOPHIHOM M aHAIM3HUPYIOIIEM CKPEIIMBAHUH Y JKMBOTHBIX

s mpodeccuit/cnenmanbHOCTEH CBA3aHHBIX C 00bEKTOM H3yueHUs «YeToBeKk» HE0OX0a1M 1Moa00p
TeHETUYECKUX 3aJ1a4 Ha ONpe/ICICHIe BEPOSTHOCTH HACIIEICTBEHHBIX PH3HAKOB P MOHO-, [TH-,
MOJMTHOPUIHOM M QHATM3UPYIONIEM CKPEIIUBAHUY Y YeJIOBEKa

Tema 2.7.
B3aumoaencreue
Te€HOB

OcHOBHOe co/IepKaHue

[N

TeopeTnueckoe 00yueHue:

I'enotun kak uenoctHas cucreMa. MHOXkecTBeHHOE JeiicTBre reHoB. [lneiioTponus. MHOKeCTBEeHHBIN
ajenusM. BzaumopeiicTeue amiensHbIXx reHoB. KogomunupoBanue. BzaumoaeiicTBre HeauleIbHBIX TEHOB.
KomniementapHuocts. Onucras. [lomumepus

IIpodeccHoOHATLHO-OPHEHTHPOBAHHOE COJIepsKaHNe MPAKTHYECKOI0 3aHITHS

Pemienue 3aga4d Ha OIIPCACIICHUC BEPOATHOCTH BO3HUKHOBCHHA HACJICACTBCHHBIX ITPU3HAKOB IIPU PA3JINIHBIX
THIIaX BSaHMOHeﬁCTBHH I'CHOB, COCTABJICHUC I'CHOTHIIMYCCKUX CXCM CKPCIUIMBAHHWA

*B ToM 4mncJie HA BLIOOP 00pa30BaTe/IbHON OPraHu3alnu:

* JInst mpopeccuii/crenanbHOCTEN CBA3aHHBIX ¢ 00BEKTOM H3ydeHus «PacteHus» HeoOxoauM noaoop
TeHETHYECKHUX 3a/1a4 Ha OIPe/IeIeHIe BEPOSITHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX IPH3HAKOB MIPU
PA3IMYHBIX TUIIAX B3aUMOACHCTBUS TCHOB y PACTCHUI

* [l ipodeccuii/criennaabHOCTEH CBSI3aHHBIX ¢ 00BEKTOM H3y4YeHHsI «  KMBOTHBIE» HEOOXOAMM 1OI00D
TeHETUYECKHUX 3aJ1a4 Ha OIpe/IeIeHHe BEPOSITHOCTH BOZHUKHOBEHHUS HACIICICTBEHHBIX MPH3HAKOB MIPU
Pa3IMYHBIX TUIAX B3aUMOJICHCTBHUS TEHOB Y JKMBOTHBIX

* Jlnst mpodeccuii/crienMaibHOCTEN CBA3AHHBIX C 00BEKTOM H3ydeHHsI «HemoBek» HeoOX0auM moaoop
TEHETUYECKUX 3a/a4 Ha OTpe/IeJICHUE BEPOATHOCTH BOZHUKHOBEHHS HACJICICTBEHHBIX MPHU3HAKOB TIPH
Pa3IMYHBIX THIAX B3aUMOJICHCTBHS TEHOB Y YCJIOBEKA

OK 01
OK 02




Tema 2.8.
CuenjieHHoe
HACJIeJOBaHHe
NPU3HAKOB

OcHOBHOe cofep:KaHue

[N

Teopernueckoe o0yuyeHuUe:

3akonsl T. Moprana. CrierieHHOe HacjeI0BaHUE TEHOB, HAPYIICHHUE CIICTICHUSI. XPOMOCOMHAs TEOpHs
HaceACTBEHHOCTH. [ eHeTHIecKoe KapTUpOBaHUE XpOMOCOM. Vconbp30BaHNe KPOCCHHTOBEPA /IS COCTABICHHUS
IEHETHYECKUX KapT XPOMOCOM

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJIePKAHME MPAKTHYECKOT0 3aHATHS:

Pemienue 3ama4d Ha OIpeACJICHUC BEPOATHOCTH BOSHUKHOBCHHNA HACJICACTBCHHBIX ITPU3HAKOB ITPU CHCIVICHHOM
HacCJICA0BaHUH, COCTABJICHHUEC I'CHOTUITMYCCKUX CXCM CKPCUIMBAHUA

*B TOM 4ncJIe HA BLIOOP 00pa30BaTEIbHOI OPraHW3alluu:

s mpodeccunii/ciennanbHOCTEN CBA3aHHBIX C 00BEKTOM U3ydeHHs «Pactenus» Heobxoaum moaoop
TEHETUYECKUX 337249 Ha OTIpe/ICIICHUE BEPOSATHOCTH BO3ZHUKHOBEHHMS HACIIC/ICTBEHHBIX MPU3HAKORB TIPH
CIIETVIECHHOM HACJIEIOBAHUH Y PACTCHUI

Jns mpodeccuit/criennaabHOCTEN CBSI3aHHBIX C 00BEKTOM M3ydeHus « KUBOTHBIE» HEOOXOIUM 1OI00D
TeHEeTHUYECKUX 3324 Ha OIpe/eNICHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACTIEICTBEHHBIX MPU3HAKOB NPU
CLIEIUICHHOM HACJI€JI0BAHUU Y AKHUBOTHBIX

s mpodeccuit/crienanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHUs «HeroBex» HeoOX0IuM mo100p
TFeHETUYECKUX 3a]1a4 Ha OIPE/IeJICHHE BEPOSITHOCTH BOZHUKHOBEHUS HACIEACTBEHHBIX IPU3HAKOB MTPH
CLIETJIECHHOM HACJIEIOBAaHUH Y YEJIOBEKa

OK 01
OK 02

Tema 2.9.
I'eneTnka moJia

OcHOBHOE cO/IepKAHUE

TeopeTnyeckoe 00yueHHe:

XPOMOCOMHBIN MEXaHHU3M OIPEENIECHUS 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBI U
reTeporaMeTHbIN 1noi. I'eHeTnyeckas CTpyKTypa IoJI0BbIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIICHHBIX €
10JIOM

IlpakTHyecKne 3aHATHSA:

Pemenne 3a1a4 Ha onpeACICHUC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB, CLCIIJICHHBIX C
I10JIOM, COCTABJICHHUC I'CHOTUIINMYCCKUX CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.10.
T'eHeTnka
yeJ0BeKa

OcHOBHOe COACPKAHUC

N

TeopeTuueckoe ooyueHue:

KapI/IOTI/IH YCJIOBCKA. MGTO,I[LI HU3Yy4YCHHA I'CHCTUKH YCJIOBCKA: reHeanoquecxnﬁ, 6HH3H€I.[OBI)II>1,
HHTOFGH@THQGCKHﬁ, 6PIOXPIMPI‘ICCKI/II>1, HOHYJ'I}ILII/IOHHO-CTaTI/ICTI/I‘-ICCKI/II\/'I. HaCJ'ICI[CTBeHHble 3a00J1eBaHuUs
YyelnoBeka. I eHHbIe U XpOMOCOMHBIC 0o0s1e3HU yestoBeka. bojesnu ¢ HaCHeHCTBeHHOﬁ npeaApacinoIOKCHHOCTBIO.
3HaueHue MCHHHHHCKOﬁ T'CHCTHUKH B IPCAOTBPAIICHNH U JICYCHUU I'CHCTUYCCKHUX 3a00JIeBaHUI YeJIoBEKA

HpaKanecm/le 3aHATHA:

[\

Pemenue 3a7a4 Ha OIpeACJICHUC BEPOATHOCTH BOSHUKHOBCHH A HACIICICTBCHHLIX IPU3HAKOB, UCTIOJIb3Yd METOAbL
T'CHCTHUKH YCJIOBCKA, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHNAA. Hpe,)lCTaBJ'ICHI/Ie YCTHBIX COO6HI€HI/II71 C

OK 01
OK 02




HDGSGHTaHHGﬁ 0 HaCJICACTBCHHBIX 3a00JIeBaHUAX YEIOBEKA

Tema 2.11. OcHOBHOE cO/Iep;KAHHE 4
3akoHOMepHOCTH TeopeTnueckoe 00yueHue: 2
U3MEHYMBOCTH B3aumopeiictBue reHotuna u cpesl npu popmupoBanuu penorumna. MizmenunBocTs npuzHakoB. KauecTBeHHbIE
Y KOJIMYECTBEHHbIE MTPU3HAKU. BUabl N3MEHUNBOCTHU: HACIEACTBEHHAS! U HEHACIIE/ICTBEHHAS.
3aKOH TOMOJIOTUYECKUX PsIIOB B HacheAcTBeHHOM m3meHunBocTr (H.M. BaBuiios).
Momudukannonnas, wim GEeHOTHITHIECKass HK3MEHUIUBOCTH. Potb cpenbl B MOAH(DHUKAIIMOHHOW W3MEHYMBOCTH. OK 01
Hopwma peaknmu mpu3Haka. BapuaiimoHHBIH psifl 1 BaprHaiMmoOHHAs KpUBasi. XapaKTEPUCTHKA MOIUPUKAITUOHHON OK 02
HW3MEHYUBOCTU OK 04
HacnexctBeHHast, Wiy reHOTUNWYECKass U3MEHUYUBOCTh. KoMOWHATHBHAS H3MEHYHBOCTbD.
MyTanunoHHast U3MEHYUBOCTb. BUbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [IpUurHBI BO3HUKHOBEHUS
MYTalui
IIpakTHYeCKHe 3aHATHS 2
Pemienue 3anay Ha onpezesieHre TUIIA MyTallMH IPU Mepeaue HACIeICTBEHHBIX IPU3HAKOB, COCTABICHHE
TEHOTHITHYECKUX CXEM CKPEIIMBaHUS
Tema 2.12. OcHoBHOe coJiep:kaHue 2
Cenexumst Teopernueckoe 00ydenue: 2
opraHu3MoB Cenexuus Kak Hayka. MeTo/bl celeKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHsbl. MickyccTBeHHBIH 0TOOD: OK 01
MAacCOBBIN ¥ MHJAMBUAYATbHBIN. DTanbsl KOMOWHAITMOHHOM cenekimu. CopT, MOpo/ia, IITaMM. OK 02
AJNTOpUTMBI pellieHre 3a7a4 Ha ONpeieJIeHUE BO3MOKHOTO BO3SHUKHOBEHHUSI HACIEACTBEHHBIX TPU3HAKOB 110
CEJIeKLUH, COCTABICHHE FT€HOTUITMUYECKUX CXEM CKpPELIMBaHUS
KonTtpoannas padora 2
Crpoenue u pyHKIIMU OpraHU3Ma
Pa3nen 3. Teopus 3Boaonnn 16
Tema 3.1. UcTtopusi | OcHOBHOE cojiep:KaHue 2
3BOJIIOLIMOHHOT 0 TeopeTnyeckoe o0yueHue: 2
YueHus1 IIepBble 3BOMIOIIMOHHBIE KOHLENIMU. |'pagyanuctuieckas sBontonuonHas konuenuus JK.b. Jlamapxka.
JBwxynue cuibl 3Bosrorun. Kpeanmonnsm u tpanchopmusm. Cucrematuka K. Jlunnes u e€ 3nauenue ans OK 02
(hopMUpOBaHUS UAECH IBOJIOLUN OK 04
[Ipenmnochuiku BOSHUKHOBEHHS JApBUHU3MA. DBOIIOIMS BUIOB B ipupoje. boprda 3a cymecTBoBanue.
EcrectBennsIii oT60p. JlMBeprennns npu3HakoB U BU1000pa3zoBanne. OCHOBHBIE MOJI0XKEHUS CHHTETHYECKOM
teopuu 3Boonuu (CTD). Posb 3B0MIOIIMOHHON TEOPHHU B (POPMHUPOBAHMY HAYYHOM KAPTHUHEI MHApPA
Tema 3.2. OcHOBHOE cO/Iep:KaHHE 2 OK 02
Muxkpossoyiouusi | Teopernueckoe o0yueHue: 2




MuKpo3BOIOLMS U MAKPOIBOJIIOLMS KAaK 3TaIlbl BOJIIOLIMOHHOIO Ipouecca. ['eHeTuueckre OCHOBBI 3BOJIIOLIMH.
MyTanuu ¥ KOMOMHAIIMH KaK 3JIEMEHTAPHBIN YBOJIIOIMOHHBIN MaTepual. [lomynsnus kak sJeMeHTapHast
€IMHULIA HBOJIIOLUH.

JBrkymye cuitbl ((pakTOpbl) SBOTIOIHMHA. MyTallMOHHBIN MPOLIECC U KOMOMHATUBHASI N3MEHYNBOCTh. MUTparusi.
W3onsmus nonynsuuii: reorpaduueckas (MpocTpaHCTBEHHAs ), Onosiornyeckas (penpoayKTUBHAs).
EcrecTBenHbIN 0TOOp — HAMPABJISIONIVK (hakToOp SBOIIONKU. bopr0a 3a CylecTBOBaHNE KaK MEXaHU3M JCHCTBUS
€CTECTBEHHOT0 0TOOpa B momyJsiusax. Bua u ero kpurepuu (npusHaku). BunooO6pa3oBanue kak pe3yibTaT
MUKPOIBOJIOIHH

Tema 3.3.
Maxkpo3Boaouus

OcHOBHOe CoACpPKAHUC

[\®]

TeopeTnueckoe o0yueHHe:

[\

Maxpoososmonusi. Dopmbl 1 OCHOBHBIE HarpasiaeHus: MakpodBomonnu (A.H. Cesepuos). [Tyt nocTimkeHus
OMOJIOrHYECKOro nporpecca: apomopho3, uanoaanTamms, oouas nereuepanys. MeTo bl n3ydyeHus
MaKpO3BOIIOIHMH. 3aKOH 3apoJipiieBoro cxojcTBa (3akoH K. bapa). buorenernueckuii 3axkon (3. I'ekkens, .
Mirosiep). OOnIre 3aKOHOMEPHOCTH (IIpaBHIIa) SBOJIIOIUI

OK 02

Tema 3.4.
Bo3nukHoBeHune u
pa3BHUTHE KU3HH
Ha 3emie

OcHOBHOe COACPKAHUC

N

TeopeTmlecxoe oﬁyqelme:

N~

T'unote3sl TCOPUH BOSHUKHOBCHHUS )KU3HU HA 3eme: Kp€alqluOHU3M, CaMOIIPOU3BOJIbLHOC (CHOHTaHHOC)
3apOXKICHHUEC, CTAHTUOHAPHOC COCTOSAHUC, ITAHCIICPMUA, 6uono33. Hauamo OpFaHquCKOﬁ 3BOJIIOIIMH. IlosiBneHue
HCPBBIX KJICTOK. 3BOJ’IIOLII/I$[ MeTaboIu3Ma. SBOHIOLII/ISI MEPBLIX KJICTOK. HpOKapI/IOTbI " OYKAapHUOTHI.
HpOI/ICXO)KI[CHI/IC MHOT'OKJICTOYHBIX OPraHu3MOB. Bo3HuKkHOBEHHE OCHOBHBIX HapCTB OYKapHoOT.

OCHOBHEBIE YCPTHI 3BOJIOIWHK paCTUTCIBHOI'O MHUpaA. OCHOBHBIE YCPTHI SBOJIOIWHU XXKUBOTHOI'O MHUpa

HpaKaneCKne 3aHATHUA:

HpeJICTaBJ'ICHI/Ie YCTHOT'O COO6H16HI/I$I 1 JICHTBI BDEMCHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUSA U Pa3BUTHUA
JKUBOTHOI'O U paCTUTCIILHOTO MHUpa, IMOATOTOBJICHHBIX IO NEPECUYHIO HCTOYHUKOB, pPCKOMCHAOBAHHBIX
IpenoaaBaTciicM

OK 02
OK 04

Tema 3.5.
IIpouncxoxnenue
YeJI0BeKa —
aHTPONOreHe3

OcHOBHOe co/IepKaHuE

[N

TeopeTnueckoe 00yueHue:

AHTponosorust — Hayka o 4yenoBeke. CucTeMaTH4eCKoe MOJI0KEeHHE YestoBeka. CXOACTBO 4eII0BEKa C
JKUBOTHBIMH. OTINYMS YeJIOBEKa OT >KMBOTHBIX. [IpsSMOX0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHE rOI0BHOTO MO3ra U BTOPOH CUTHAIBbHOM cucteMbl. COOTHOIIEHHE OMONIOTHYECKUX U COLUATIbHBIX
(akTOpOB B aHTPOIIOTCHE3E

OCHOBHBIE CTQINN AaHTPONOTeHE3a. J[pHONHUTEKN — MPEIKH YEeTIOBEKA U YeIOBEKOOOPA3HBIX 00E3bsH.
[IpoToanTpon — nmpenIeCTBEHHUK YeJloBeKa. ApXaHTpOIl — ApeBHEUIINN YenoBek. [laneoanTpon — IpeBHUN
yenoBeK. HeoaHTpon — 4enoBeK COBPEMEHHOTO THUIA. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. OCHOBHBIE OOJIbILINE PAChl: €BpONEONIHAs (eBpa3HiicKasi), HErpo-aBCTPAJIOUIHAS

OK 02
OK 04




(9KBaTOpHaNbHAasT), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKast). BpeMst 1 MeCcTO BOSHUKHOBEHHS YEIIOBEUYECKUX
pac. EqMHCTBO 4enoBEeYECKUX pac

IlpakTHyecKkne 3aHATHSA: 2
Bpems u myTH paccenenus dyenaoBeka o miaHere. [Ipucrnoco6ieHHoCTh YenoBeKka K pa3HbIM YCIOBUSM CPEJIbL.
Brnusinue reorpaduueckoit cpeapl Ha MOP(OIOTHIO U (PU3HOTIOTHIO YeTOBeKa
3amuTa JEHT BpEMEHH U MEHTAIIBHBIX KapT B (hopMaTe yCTHOTO COOOIICHHUS, TIOATOTOBICHHBIX 110 TIEPEUHIO
MCTOYHHKOB, PEKOMEH/IOBAHHBIX MTPETIOAaBATEIIEM
KouTtpoabnas 2
TeopeTnueckue acreKThl IBOJIIOIUH KU3HU Ha 3emiie
padora
Pazgen 4. Dxoaorus 26
Tema 4.1. OcHOBHOE cO/Iep:KaHHE 2
JKoJI0rNIEeCcKHe TeopeTuueckoe 00yueHue: 2
¢daxTopsl M cpeabl | Cpejpl OOUTAHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/yIIIHAs, IOYBEHHAs, BHYTPUOPraHu3MeHHast. PU3HKO- OK 01
JKM3HH XMMHYECKHEe 0COOCHHOCTHU cpesi 0OMTaHus OpraHu3MoB. [Iprcrnocobaenns opraHu3MoB K )KU3HU B PA3HBIX OK 07
cpenax. [lonsarue sxomorunueckoro ¢akropa. Knaccudpukanms sxonoruueckux paxtopos. [IpaBuino MuaIMyMa
10. JInbuxa. 3akon Tomepantnocts B. lllendopaa
Tema 4.2. OcHOBHOe co/IepKaHue 4
TonyJasiuus, Teopernyeckoe o0y4yeHue: 2
coo0urecTBa, DKoJioruueckasi XapakTepUCTHUKa BUJIa U OMYJISIUUU. DKOJIOTHYECKast HUILA BUJA. DKOJIOTUYECKUE
IKOCHCTEMBI xapakTepuctuku nomyssinun. CooOriecTBa U 3kocucteMsl. buorieHos u ero crpykrypa (B.H. Cykaues). Csizu
MEXTy OpraHu3MaMu B 6norieHo3e. CTpyKTypHbBIE KOMITOHEHTHI SKOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BEmIecTB 1 MOTOK SHEPTUH B SKOCUCTeMe. Tpodudeckne ypoBHHU. OK 01
AHTpPONIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYNS arpOIKOCUCTEM OT OMOTEOIIEHO30B. OK 02
Yp6oskocructeMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM OK 07
IlpakTHyecKne 3aHATHSA: 2
Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNM YKOCUCTEMBL. buomacca u mpoayKius. DK0JIOTHYeCKue
MUpaMUIbl Yucesl, OMoMaccel U 3Hepruu. [IpaBuno mupamMusl SHEPTHH.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUI IO TIEPEHOCY BEIIECTBA U YHEPTUU B IKOCHCTEMAX C
cocTaBJieHHE TPOHUIESCKUX IeNeil U mupaMu OMoOMacChl M SHEPTHH
Tema 4.3. OCcHOBHOe cofep:KaHue 4
Buocdepa - TeopeTnyeckoe 00yueHue: 2 OK 01
riodanbHas buocdepa — xxuBas obonouka 3emnu. Pazputue npeacrasnenuii o buocdepe B tpyaax B.M. Bepnaackoro. OK 02
IKOJIOrHYecKas Ob6nactu 6uocdepsl u e€ coctas. Kupoe BemiecTBo 6Mocheps! U ero pyHKIUN OK 07
cucrema 3aKOHOMEPHOCTH CcylecTBoBaHUsA 6nochepsl. OcoOeHHOCTH Onocdepsl Kak riod0abHON SKOCUCTEMBI.

Jlnnamuueckoe paBHoBecHe B Onochepe. PutMudaHOCTh siBieHmid B Onocdepe. KpyroBopoTsl BemecTs u




OMOreOXMMHMUCCKHIE IUKIBL [ J100aIbHbBIC SKOJOTHUECKHE MPOOJEMbl COBPEMEHHOCTH M IYTH UX PEIICHUS

IIpakTH4YecKue 3aHATHS:

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX PACUHCTHBIX 3a/1a4 Ha OIMPCACIICHUE IJIoOIaan Haca)KI[eHPIfI JJIs
CHMKCHMA KOHICHTPAIWM YIJICKHCIIOTO I'a3a B aTMocd)epe CBOCTO PCTHUOHA IMPOKMUBAHUA

Tema 4.4.
Bausinue
AHTPONOTreHHBIX
¢akropos Ha

ounocdepy

OcHOBHOe COACPKAHUC

N

TeopeaneCKoe oﬁytlelme:

AHTpOIIOTeHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arpsi3HeHUs KaK BUJI aHTPOIIOTEHHOTO BO3ACUCTBUS (XUMuyeckoe,
Gusuueckoe, buonocureckoe, OmMxoovl NPOU3EO00CMEA U nomped.ienust). AHTPOTIOTEHHBIC BO3ACHCTBUS Ha
atmocepy. Bo3aeiictBus Ha ruapocdepy (3aepazHeHus u ux UCmMoYHUKU, UcmoweHus 600). BozneicTBus Ha
mutochepy (deepadayus nouswl, 8o30elicmsue Ha 20pHbie NOpood, Heopa). AHTPOTIOTEHHBIE BO3/ICUCTBUS Ha
OHoTHYECKHE COOOIIECTBA (1eca u pacmumenvible COOOWecmaed, JICUGOMHbILL MUp)

IpodeccHoHAILHO-OPHEHTHPOBAHHOE COIeP:KAHUE MPAKTHYECKOI0 3aHATHSI:

Pemenne MMPAaKTUKO-OPUCHTUPOBAHHBIX PACHCTHBIX Bal[aHI/Iﬁ MO0 COXPAaHCHUIO IIPUPOJHBIX PECYPCOB CBOCTO
PETHOHA IMPOXKKUBAHUA

*B ToM 4uncie Ha BLIOOP 00pa30BATEIbHOI OPraHU3alMu:

Jns mpodeccuit/crienanbHOCTEN CBSI3aHHBIX C 00BEKTOM H3ydeHus «PacTeHus» mpeiaraeTcs pakTUKoO-
OPHUEHTHPOBAHHOE PACYETHOE 3aJaHUE 10 PACUETY CTPYKTYPBI 3aI1aCOB APEBECHHBI

Jns mpodeccuit/crienaabHOCTEH CBSI3aHHBIX C 00BEKTOM H3y4deHus « KUBOTHBIE) MpesaraeTcs NpakTUKO-
OPHEHTUPOBAHHOE PACYETHOE 33aHHUE 10 OIIEHKE PHIOOIPOTYKTUBHOCTH BOJOEMOB

I[J'IH HpO(l)eCCI/Iﬁ/ CHeLMAalIbHOCTEH CBSI3aHHBIX C 00BEKTOM HU3Yy4YCHUA «YenoBek» npeajaaracTtcs nNpakTuKo-
OPHUCHTUPOBAHHOC PACUYCTHOC 3aJaHUC pacucTa BOI[OHOTpe6J'IeHI/I$[ HAaCCJICHHOI'O ITYHKTa

s mpodeccuii/cnennanbHOCTEH CBI3aHHBIX C JOOBIUEH MOIE3HBIX HCKOMIAEMBIX MPEAIAraeTcsl MPaKTUKO-
OPHEHTHUPOBAHHOE PACYETHOE 33JaHUE 110 pacyeTy CPOKa UCUEPIIAeMOCTH IPUPOAHBIX PECYPCOB

Jns mpodeccuit/crienaabHOCTEN CBSI3aHHBIX C CEIbCKUM XO03SHCTBOM Ipe IaraeTcs MpakTHKO-
OPHUEHTHPOBAHHOE PAaCYETHOE 3aJaHUE M0 OLIEHKE OalaHca OPraHN4ecKOro BELIeCTBA NOYBbI

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
COLHAJIBHO-
IKOJIOTHYECKUX
(¢axkrTopos Ha
310pOBbe
YeJl0BeKa

OcHOBHOE cO/Iep;KaHHE

10

Teoperuueckoe o0yueHmue:

310pOBBE U €ro cocTapisAoIne. PaKTOPHI, MOJOKUTEIBHO U OTPULATENBHO BIUSIOIINE Ha OPTaHU3M YEJIOBEKa.
Bpennsie npuBbIuky: nocieAcTBys U npodunaktuka. [[podiema TeXHOr€HHBIX BO3ICHCTBHIA Ha 37J0POBHE
YeloBeKa (3JEKTPOMarHUTHBIC TIOJIs, OBITOBAst XMMHUS, U30BITOUHBIEC ITYMBI, paJdanus 1 T.11.). Afanranus
OpraHm3Ma 4esioBeka K (hakTopaM OKpYKaroliel Cpepl. 3allUTHBIE MEXaHN3MbI OpraHH3Ma YeloBeKa. 3I0POBhE
H pabOTOCIIOCOOHOCTb.

[Mpuniune! popMupoBaHHs 30pOBbecOeperaroero nopeaeHus. Gu3nueckas akTUBHOCTD M 3/I0pOBbe. [ pymibl
310poBbs. OCHOBBI 3aKanuBaHUs. bruoXxuMudeckue aclekThbl paloHanbHOro nuranus. [lpasuna 0ezonacHoro
HCIOJIb30BaHUs OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB




IIpakTHYecKHe 3aHATHS: 4 OK 02
OrnpenenieHHe CYTOYHOTO palliOHA MHTAHHUS 2 OK 04
Co3znaHye MHIMBUIYAIBHOMN MAMSATKH 10 OPraHU3aIluU PAIMOHATbHON (DU3MYCCKOM AKTHBHOCTH 2 OK 07
IIpodeccnoHATIBLHO-OPUEHTHPOBAHHOE COJIEPKAHUE JIA00OPATOPHOTO 3aAHIATHSA 2
JlaboparopHas paboTta Ha BHIOOD:
JlaboparopHas pabota «YMcTBEHHas pabOTOCTIOCOOHOCTH)
OBraneHne METOAaMH1 OTIpeeIICHHS TOKa3aTeel YMCTBEHHON paboTOCTIOCOOHOCTH, OOBSICHEHHE TIOTyYEeHHBIX
pe3ysbTaToB U (HOPMYJIMPOBAHKE BHIBOJIOB (ITMCBMEHHO) C MCIIOJIb30BAHUEM HAYYHBIX MTOHITHHA, TCOPHHA U
3aKOHOB
JlaboparopHas pabora «BimsHue abnoTHUecKuX GakTOPOB HA YeIOBeKa (HU3KUE U BBICOKHE TEMIICPATYPHhI)»
N3ydyeHne MeXaHU3MOB aJaNTallii OPTaHu3Ma YeJIOBEKa K HU3KUM U BBICOKUM TeMIIepaTypaM H O0bICHEHHE
MOJIyYECHHBIX Pe3yJIbTaTOB M (POPMYJIHMpPOBAHKHE BHIBOIOB (MIMCbMEHHO) C MCIIOJIb30BAHUEM HAYUYHBIX ITOHSATHIHA,
TEOpHil U 3aKOHOB
*B ToM 4yHcJe Ha BLIOOP 00pa30oBaTelbHONH OPraHu3anuu:
B kauecTBe TPUTTEPOB CHIDKAIONNX PAO00OTOCTIOCOOHOCTH HCITOJIB30BATh YCIOBHSI OCYIIIECTBIICHUS
npoheCCHOHATBHON ACATSIBHOCTH: IIIYM, TEMITepaTypa, hu3ruecKas Harpy3ka u T.J.
Kourposannas pabora 2
TeopeTnueckne acmeKThl SKOJIOTHH
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs)
Paznen S. buoJsiorusi B :Ku3Hu 8
Tema 5.1. Coaep:kanue 4 OK 01
buorexnosiornu B | TeopeTnueckoe o0yueHne: 2 OK 02
JKM3HH KaK/J10Ir0 BroTexHoIOTHS Kak HayKa U MPou3BOoICTBO. OCHOBHbBIE HANPABJICHUS COBPEMEHHOM OMOTEXHOJIOTHHA. METOIbI 2 OK 04
oroTexHoIoruu. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYSCKUX U TCHETUYECKUX DKCIIEPUMEHTOB. IK'...
[TpaBwiia moucka U aHaJIM3a OMOIKOJIOTHYCSCKOM MH(OPMAIIUU M3 PA3IUYHBIX HCTOYHUKOB (HaydHas U y4eOHO-
Hay4Has JINTepaTypa, CPeACTBA MacCOBOM MH(OPMALIMK, CeTh VIHTEpHET U IPYTHe)
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJlePKaHiEe MPAKTHYECKOI0 3aHATHS 2
Keiicpl Ha aHann3 nHGOpPMAIMK O HAYYHBIX JTOCTHKEHUAX B O0JIACTH T€HETHUECKUX TEXHOIOTUH, KIIETOYHOM
WHXCHEPUH, UIICBBIX OMOTEXHOJIOTH. 3amunTa Keiica: mpeIcTaBiIeHre Pe3yIbTaTOB PEIICHUS KEHCOB
(BBICTYIJICHHE C TIPE3CHTAICH )
Tema 5.1 o0s3aTeNnbHA I U3YUECHHMS CTYASHTAMU BeeX npodeccuil/crennaibHOCTeH
*Tema 5.2.1. Buorexnosioruu B MmeaquuuHe u papmamnun (1s1 npodeccuii/cnenuannnocreii 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. Coaep:kanue 4 OK 01
buorexnosorun B | IlpakTnyeckune 3aHATHSA: 4 OK 02
MeJulHe U PazButne GmorexHoNIOTHI B 0071aCTH MEIUIIMHBI U (hapMallii U MPUMEHEHHUE UX B )KU3HU YEJIOBEKA, MOUCK U 2 OK 04
(hapmanuu aHaan3 uHQOpPMAITUU U3 Pa3INYHBIX HCTOYHUKOB (HaydHas U yaeOHO-HAy4YHas JIUTepaTypa, CPeJICTBA MacCOBOMH
uHbopMaiuu, cetb IHTepHeT u Apyrue)
Keiicel Ha aHann3 HHOOPMAIIMHU O Pa3BUTHH OMOTEXHOJIOTHH B MEIUITMHE M hapMaliuu (110 Tpymam)
3anuta Keiica: IlpeacraBiieHne pe3yabTaTOB PEIICHUS KEHCOB (BBICTYIIICHHE C MPE3CHTALMEH ) 2
IIpakTHYecKHe 3aHATHS: 4
DTUYECKHUE aCIeKThl Pa3BUTHS OMOTEXHOJIOTUI ¥ MPUMEHEHHE WX B JKU3HU YEJIOBEKa, MOMCK M aHAJIH3 2
nH(pOpMAIUU U3 Pa3TUIHBIX UICTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JTUTepaTypa, CpeicTBa MacCOBOM
undopmanuu, ceTb IHTEpHET U Apyrue)
Keiicel Ha aHann3 nHOpMAaIMU 00 SITHYECKUX aCTIEKTaX Pa3BUTH OMOTEXHOJOTHH (TI0 TpyIIam)
3amuTa keiica: IlpeacraBiieHre pe3ybTaTOB PEIICHUS KeHCOB (BBICTYIICHHE C MIPE3CHTAlMEH) 2
OcHoBHOE cojiepKaHue
Paznen 6. buodkojioruueckue uccjieJOBaHUs1 14 OK 01
Tema 6.1. OcHOBHOe co/IepKaHue 4 OK 02
OcHoBHbIE Teopernueckoe o0y4enue: 2 OK 04
METOAbI Hayunsrit MeTo. MeToibl GMOPKOJIOIrMYECKUX HCCIIEJOBAHUIL: MTOJIEBbIE, Ta00paTOPHBIE, SKCTIEPUMEHTAJIbHBIE. 2 OK 07
01M0IKO0JOrMYeCKH | MOHUTOPHHT OKPY’KaIOIiei Cpeibl: JOKANbHBIN, PErHOHALHBIN U TI00aIbHbIH
X HCC/Ie10BaH Ui MeTo 1Bl IOMCKA, aHAIKM3a K 00padOTKH HH(MOPMALIMH O MPOEKTE B PA3JINYHBIX MCTOUHMKAX
JlabopaTopHble 3aHATHS: 2
[ToctanoBka 1ienu, 3a7a4, BbIABUKEHHE TUIIOTE3bI, TPOBEICHUE IKCIIEPUMEHTA 10 ONPEACTICHUIO ONTUMAIIbHBIX 2
YCIIOBUH ISl pocTa U U3NOJIOTUIECKON aKTUBHOCTH JPOXKKEBBIX KIETOK. BhIsIBIeHNE 3aKOHOMEPHOCTEH,
(hopMyIMpOBaHKE BBIBOJIOB U ITPOTHO30B.
JlaGopatopHsble pabOTHI Ha BEIOOP 110 MUHH I'PYTIIIAM:
1. BrousHME TeMmepaTypbl Ha pocTa U (PU3HOIOTHYECKYIO aKTHBHOCTD APOKIKEBBIX KIETOK
2. BnusHUE yriieBooB Ha pocTa U PU3NOJIOTHIECKYI0 aKTUBHOCTD JIPOMOKEBBIX KIIETOK
3. CodyeTraHHOE BIMSHUE TEMIIEPATYPhI M YTIICBOIOB Ha POCTa M (PH3UOJIOTUIECKYIO aKTUBHOCTD
JIPOKKEBBIX KIETOK
OCcHOBHOe cofep:KaHue 10 OE O;
Tema 6.2. | IlpakTHYecKoe 3aHsATHE 2 81( 8 4
buoskoaoruyecku | O630p TeM yueOHO-HCCIIEIOBATEILCKUX MTPOEKTOB. BEIOOp yd4eOHO-HCCIIe10BATEIBCKOTO POEKTA U3 2 OK 07

# IKCIIEPUMEHT

IPEAI0KCHHBIX. q)OpMI/IPOBaHI/IC KOMaH/bl IIPOCKTA. AJ'IFOpI/ITM BBITIOJIHCHUS ITPOCKTA.
Kamz[aﬂ rpynima BLI6I/IpaeT OJIMH U3 BAPpHUAHTOB yLI€6HO-I/ICCJ'I€I[OBaTCJ'ILCKI/IX IIPOCKTOB:




—

OueHka kagecTBa aTMOC(HEPHOT0 BO3AyXa
OueHka Ka4ecTBa I0YB METOJOM (PUTOTECTHPOBAHUS
OueHka Ka4ecTBa BOJ] TOBEPXHOCTHBIX BOJOEMOB 110 OPTaHOJIENTUYECKUM U (PU3NKO-XUMHUECKUM
CBOMCTBaM

4. Bnusinue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUI

5. BunusHue coneBoro 3arpsi3HEHHs Ha poCT M Pa3BUTHE CEMSIH BBICIINX PACTEHUH
Ilepeuvlii sman 6binonHeHUs nNpoeKma.
ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOM TeMbl. BolsiBiieHHE Tpo6IeMbl UCCie0BaHusl, (OPMYIHMPOBaHUE
runote3sl. Beibop MetonoB uccnenoBanus. Beibop Touek or6opa mpod Ha TEPPUTOPUHU UCCIIECIOBAHMS.
ITocTanoBka 1eneit u 3anaq uccaenoBanus. OnpeneneHue GOpMsbl MPEICTABIECHHS PE3yIbTaTOB UCCIIEA0BAHUS.
OmnpeneneHue 3TanoB ¥ COCTaBICHUE IJIAHA UCCIIEJOBAHUS

W

JlabopaTropHble 3aHATHS 6
Bmopotu sman evinonnenus npoexma: MOArOTOBKa HEOOXOIMMOM MOCY/IbI M MaTepHasia JJisl SKCIIEpUMEHTA, 2
MPOBEJICHUE YKCIIEPUMEHTA, IEPUOIUIEcKast IPOBEpPKa TEUEHUS IKCIIepUuMeHTa/ cOop MaTepuaia B BEIOpaHHBIX

TOYKax 0TOOpa npod

Tpemuii 5man @vinoanerus npoexma: TOIYICHHE IEPBUYHBIX YKCTICPUMEHTALHBIX JIAHHBIX, IIPOBEICHUE 2
CTATUCTUYECKON 00paOOTKH MONYYSHHBIX JAHHBIX

Yemeepmuiil sman 6binoaHeHUss NPpoexma. BBISIBICHUE 3aKOHOMEPHOCTEH, (popMyIMpoBaHUE BLIBOJIOB U 2
IIPOTHO30B, OIIEHKA KaYECTBA UCCIIEYEMOT0 00BEKTA MO pe3yJibTaTaM OMOIKOJOTHYECKOTO aHaI13a
IIpakTHyecKkue 3aHATHS

ITIpoMeskyTOUYHAS aTTeCTAUA (329€T) 2

Bcero:

70




3. YciaoBud peaau3anuy NporpaMMsbl 001meo0pa3oBaTelbHO TUCIIUILTHHBI

3.1. JIns peanuzanuu nporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH MPETYCMOTPEHBI CIETYIOIINe

CIICIHAJIBHBIC IIOMCIICHHUA

Kabuner «buonmorum», ocCHamIeHHBIH 00OpymOBaHWMEM: MeOenb, JOCKa, MeJ, HarJsTHbIe
mocoOusl (KOMITJIEKTHI YYeOHBIX TaOMHI], IUIAKaTOB), TEXHWYECKUMHU CpPEIACTBAMH OOYyUYCHHUS:
KOMITBIOTED C YCTPOMCTBaMH BOCIPOHM3BEICHUS 3BYyKa, MPUHTEP, MYJbTHMEAUA-IPOCKTOP C

9KpaHOM, YKa3Ka-Ipe3eHTep ISl IPEe3CHTALHMI.

JlaGoparopusi, OCHaIleHHas OOOpPYAOBAaHHEM JUIS TPOBEICHHS 3aHITUH: MHUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETp, J1abopaTopHas nocyjaa (MpoOMPKH, MOACTABKH JJsl MPOOMPOK, MHUHIIETHI,
MECOK, CTYNKH C TIECTUKaMH, NpPEIMETHbIE M TOKPOBHBIE CTEKJIa, CTEKJISHHbIE Mal0YKH,
npenapoBajbHbIe UIJIbI, (GUIBTPOBaNIbHAS Oymara (caia(eTKu), CTakaHbl) THIIEPTOHUYECKHI pacTBOp
xjaopuaa Hatpus, 3%-HbI pacTBOp MEpOKCHIA BOAOPOJA, pacTBOp Hoaa B HOIMCTOM Kajuw,
TIIALEPHH, KITyOHU KapTo(es, TUCT 3J0eM KaHAACKOH, TUI0/1 pOMHBI OOBIKHOBEHHOU (PsIOMHBI HITH
TOMara), IyK permvarblii, pa3BeJCHHBIE B BOJIE IPOIKIKH);

3.2. UudopmanmoHHoe oOecrieueHue pearn3aiiy MPOrpaMMBbI

1. Jlns peanu3zanuu mporpaMmbl OHOIHOTeUHBIH HOHI 00pa30BaTeIbHOI OpraHU3alUuK J0JIKESH
UMETh T[I€YaTHbIC W/WIM OJIEKTPOHHBIE 00pa3oBaTelbHbIE ¥ HH(POPMAIMOHHBIE PECYpCHI,
PEKOMEH/IOBaHHbIE JUIS MCIOJb30BaHUS B 00pa30BaTeNbHOM MpOIECCE, HE CTaplie ISTH JIET C

MOMCHTA U3JaHH.

2. PekoMeHTyeMble TICUaTHBIE W3aHMS TI0 peau3ainy 00IIeo0pa3oBaTeIbHON JUCIMILINHBI
NPEICTABICHBl B METOIMYECKUX PEKOMEHIAIMSIX TI0 OpTaHU3aIMi 00yYEeHUS.

4. KoHTpOJIb M OLleHKA Pe3yJIbTATOB 0CBOEHUsI 00111e00pa30oBaTeIbHOM JUCHUIIMHBI

KonTpoiib #u omeHka pe3ylbTaToB

OCBOEHHUSI  001Ie00pa30BaTEIbHON  JUCIUITITMHBI

PacKpBIBAIOTCS Yepe3 AMCUUILUTMHAPHBIC Pe3yJIbTaThl, HAIIPABICHHbIE Ha (HOPMHUpPOBAHUE OOLINX H
npoQecCHOHANBHBIX KOMIETEHIMH MO pa3iesiaM | TeEMaM COJIepKaHusl y4eOHOTro MaTepuaa.

Oomas Pa3zpen/Tema
KOMIIeTeHIIUSA

T oneHOYHBIX MeponpPUATHI

Pa3zgen 1. Kinerka —

CAMHHUIIA dKUBOI'0

CTPYKTYPHO-(pyHKIMOHAJIbHAS

KontponbHas paboTa «MoneKyaspHbIi
YPOBEHb OpTraHU3aI1H )KUBOTO»

OK 02 Tema Nel. 1.
buonorus kak Hayka

3anonHeHue TabauIbl C OMUCAaHUEM
METOJI0B MUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMU M HEJOCTATKAMH.
3anonHeHue Tabuuisl «Briiag yueHsIX B
pa3BHUTHE OHOIOTHI»

OK 02 Tema Nel.2.

OOm1as xapakTepuCTHUKA )KU3HU

3anoHeHne CPaBHUTEIHHON TaOIHIIBI
CXO0aCTBAa " pa3n1/1q1/n71 JKHUBOT'O 1 HE )KUBOI'O

OK 01 Tema Nel.3. OpoHTaNBHBIN OITPOC

OK 02 buonornuecku BaxHbie [ToaroTroBka yCTHBIX COOOIIEHUI €

OK 04 XUMUYECKHE COCTMHEHHSI Mpe3eHTalneH
BrimonHeHue n 3anura 1a00paTopHBIX padoT:
«Onpenenenue BuramuHa C B IpoayKTax
NUTAHUSY,
«I'mapodunbHO-ruApoPOOHBIE CBOWCTBA
JUIHIOBY

OK 01 Tema Nel 4. OnenuBaemast JUCKyCCHs IO BOIIPOCam

OK 02 CTpyKTYypHO-(QYHKIIMOHAIbHAS JIEKLIHUU

OK 04 OpraHMU3aLMs KIETOK

Pa3paboTka MEHTaNbHON KapThl IO




KJIAaCCU(UKAIIUHU KIETOK ¥ MX CTPOCHHIO Ha
MIPO- U 3YKapUOTUYECKUX U TI0 IIAPCTBaM B
MUHH TpyTIax

Brimonnenue u 3amuTa 1abopaTopHbIX padoT:
«CTpoeHue KIeTKH (pacTeHHUs, )KUBOTHBIE,
rpulbl) ¥ KJIIETOYHBIE BKIIIOUEHUS (Kpaxmal,
KapOTUHOM/IbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«IIponniaeMoctb MeMOpaHsbI (T1a3MOJH3,
JIETIIa3MOJTH3 )

OK 01 Tema Nel.5. OpoHTANBHBIN OMPOC
OK 02 CrpykrypHO-byHKIHOHANBHBIE |Pa3zpaboTka riaoccapus
(haKkTOpBI HACIEICTBEHHOCTH Pemenue 3agau Ha onpeiesieHue
MIOCJIEI0BATEIIEHOCTH HYKJICOTHIIOB
OK 01 Tema Nel.6. OpoHTATBHBIN OMTPOC
OK 02 [Tponeccot MmaTpuunoro cunte3a | Tect «IIporecchl MATPUYHOTO CUHTE3a
Pemenue 3agau Ha onpeneneHue
MOCJIEIOBATEIbHOCTH aMUHOKHCIIOT B
MOJIEKYJIe OenKa
Pemenue 3aau Ha onpeaeneHue
MOCJIEI0BATEIbHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oellka B Cily4ae W3MEHEHUSs
noclenoBaTenbHoCcTH HykiaeotuioB JJHK
OK 02 Tema Nel.7. @poHTaANBHBIN OMPOC
OK 04 Hexnerounsie Gopmbl KU3HU [ToaroroBka yCTHBIX COOOIICHHI €
npe3eHTanuel (BUpyCHbIe U OaKTepruaTbHbIE
3aboseBanus. OOIIME TPUHIUITHI
WCTIOJTb30BaHMS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TIPUMEHEHHSI aHTHOMOTHKOB )
OK 02 Tema Nel.8. OpoHTaTBHBIN OITPOC
OOMeH BelecTB U NMpeBpalleHne | 3aroJHeHNEe CPAaBHUTEIBHON TaOIHIIbI
SHEPTUU B KIIETKE XapaKTepUCTUK THUIIOB OOMEHA BEIECTB
OK 02 Tema Nel.9. OO6cy>xaeHune 1Mo BOnpocaM JIEKIIUU
OK 04 Kvi3HEeHHBIN IUKIT KIETKH. Pa3paboTka JIeHThI BpeMeHH JKU3HEHHOTO
Muto3. Meiio3 MAKJIa
Paznen 2. Ctpoenue u KonTponbras pabota «CtpoeHue u
(yHKIMHU OpraHuzma (YHKLIUU OpraHu3Ma
OK 02 Tema Ne2.1. OnenuBaemast JUCKYCCHS
OK 04 Ctpoenue opranuzma Pa3paboTka MEeHTaJIbHOM KapThl TKaHEH,
OpPraHOB U CHCTEM OPTaHOB OPTraHU3MOB
(pacteHusi, )KMBOTHBIE, YETIOBEK) C KPATKOU
XapaKTePUCTUKON UX QyHKIHN
[ToaroroBka u npeacTaBieHUE YCTHBIX
coo01IeHui ¢ mpe3eHTauuel (MMMYHUTET,
MH(DEKITMOHHBIC 3a00JICBaHUS, SITHICMHH,
BaKIIMHAIH )
OK 02 Tema No2.2. @poHTANTBHBIN OMPOC
DopMBI pa3MHOXKEHHUS 3anonHeHne TabauIbl C KpaTKOH
OpPraHU3MOB XapaKTePUCTUKON U puMepaMu hopMm

Pa3SMHOXEHUSA OPraHu3MOB




OK 02
OK 04

Tema Ne2.3.
OHTOreHes )KUBOTHBIX U YEI0BEKA

Pa3paboTka JIeHTHI BpeMEeHH C
XapaKTEPUCTUKOMN 3TAIIOB OHTOIE€HE3a
OTAENBHOU TPYNIION KUBOTHBIX U YEJIOBEKA
10 MUKpOTrpyIam

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHTOTeHEe3 pacTCHUH

CocraBieHne >KM3HEHHBIX OUKJIOB paCTCHI/Iﬁ
o oTAc]IaM (MOXOBI/II[HBIC, XBOHICBHUJHBIC,
MarmOpOTHUKOBHUAHBIC, TOJIOCEMCHHBIC,
HOKpBITOCCMeHHLIe)

OK 02

Tema Ne2.5.
OCHOBHBIE MOHATHUSA T€HETUKHU

PaspaboTka rimoccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HacJIeIOBAHUS

@poHTaANBHBIN ONpPOC

TecT no Bolpocam JIEKIHUH

Pewrenue 3anay Ha onpezneneHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HaCJIEeICTBEHHBIX PU3HAKOB ITPU MOHO-, JIU-,
MOJUTHOPHUTHOM U aHATM3UPYIOIIEM
CKpELIMBaHUU, COCTABJICHUE T€HOTUITMYECKUX
CXEM CKpEIIHUBAHUS

OK 01
OK 02

Tema Ne2.7.
B3aumoelicTBre TeHOB

Tect

Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHue
BEPOATHOCTU BO3HUKHOBEHUS
HACJIEJCTBEHHBIX [IPU3HAKOB IPH
Pa3IUYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB,
COCTaBJICHHE T'€HOTHITNYECKUX CXEM
CKpEIUBAHUS

OK 01
OK 02

Tema Ne2.8.
CLeIUIeHHOE HACIEI0BaHUE
MIPU3HAKOB

Tect

Pa3zpaboTka rimoccapus

Pemenue 3a1a4d Ha onpesiecHue
BCPOHTHOCTI/I BO3HUKHOBCHUS
HACJIICACTBCHHBIX HpI/ISHaKOB HpI/I
CIICIUICHHOM HacJIeJOBaHWH, COCTaBJICHHE
TCHOTHIINYCCKUX CXEM CerHH/IBaHI/ISI

OK 01
OK 02

Tema Ne2.9.
I'eneTnka noina

Tect

Pa3paboTka rimoccapust

Pemenue 3agau Ha onpenieneHne BEPOSATHOCTU
BO3HHMKHOBEHHSI HACJIEJICTBEHHBIX IIPU3HAKOB,
CLIETUICHHBIX C TI0JIOM, COCTaBJICHHE
TEHOTUNHUYECKUX CXEM CKpPEeIlUBaHUS

OK 01
OK 02

Tema Ne2.10.
T'eneruka yenoBeka

Tect

PazpaboTka rimoccapus

Pemrenue 3amau Ha onpeneneHue BepOsSTHOCTH
BO3HUKHOBEHUSI HACJICACTBEHHBIX IPU3HAKOB,
UCTIOJIB3Ysl METOJIbI TCHETHKH YEJIOBEKa,
COCTABJICHHE TCHOTUITUYECKUX CXEM
CKpeLIMBaHUS

[TonroToBka ycTHBIX COOOILIEHHUI C
TIPE3EHTalNEN O HACIIEICTBEHHBIX
3a00JIeBaHUAX YETIOBEKA

OK 01
OK 02

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHYHUBOCTH

Tect
Pemenue 3amad Ha onpeneneHue Tuma




OK 04

MyTalluy 1IpU 1rnepeaadc HaCJICACTBCHHbBIX
MMPU3HAKOB, COCTABJICHHUE TCHOTUITNYCCKUX
CXEM CKpEIIUBAHUA

OK 01 Tema Ne2.12. Tect
OK 02 Cenekiusi OpraHu3MOB Pa3paboTka rimoccapus
Pemenue 3aau Ha onpeneneHre BO3MOKHOTO
BO3HUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB
0 CEJIEKIIUH, COCTABJIEHUE T€HOTUITNYECKIX
CXEM CKpEeIlMBaHUs
Paznen 3. Teopust 3Bostrouun KonTtposnbHas padora «Teopernueckue
ACIEKThI HBOJIIOLIUY JKU3HH Ha 3eMIie»
OK 02 Tema 3.1. OpoHTANBHBIN OMPOC
OK 04 UcTopus sBomrormonHoro yuenus |Pa3paboTka JIeHThl BpEMEHH pa3BUTHS
9BOJIIOIIMOHHOTO YUEHUS
OK 02 Tema 3.2. OpoHTANTBHBIN OMPOC
MUKPO3BOTIOIUS Pa3zpaboTka ritoccapus TepMUHOB
OK 02 Tema 3.3. OueHuBaemasi IUCKYCCHs
MakposBosntonust Pa3paboTka rimoccapusi TEepMHUHOB
OK 02 Tema 3.4. OpoHTANBHBIN OMPOC
OK 04 Bo3HukHOBeHUE U pa3BUTHE [ToaroroBka u mpencTaBiieHUE YCTHOTO
KU3HU Ha 3emiie COOOIIIEHUS U JICHTH BPEMEHU
BO3HUKHOBEHHS M Pa3BUTHUS )KUBOTHOTO U
PaCTHTEIHLHOTO MUPA
OK 02 Tema 3.5. OpoHTaIBHBIN OITPOC
OK 04 IIpoucxoxneHue yeaoBeka — Pa3paboTka JIeHT BpEMEHN M MEHTAJIbHBIX
aHTPOIIOI€HE3 KapT Ha BBIOOP:
«OBOJIIOLIUS COBPEMEHHOI'O YEJIOBEKAY,
«BpeMms u myTu pacceneHus 4eaoBeka 1o
iaHerey, «BrnusiHue reorpaduyeckoit cpeb
Ha MOp(OJIOTHIO U (PU3HOJIOTHIO YEIIOBEKaY,
«YenoBeueckue pacb», 00CyKICHHE
Paznen 4. dxosorus Kontpoabnasi padora «TeopeTruueckue
aCIeKThbl IKOJIOT HN
OK 01 Tema 4.1. TecT 1o skoMOrMYeCKUM (PaKTOpaM U cpeaam
OK 07 Okostorudeckue GpakTopsl U JKU3HU OPTaHU3MOB
CpeIIbl KHU3HU.
OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopoTa BEILIECTB,
OK 02 [Momynsust, cooduiecTna, UCIOJIb3Ys MaTepHAIIbl JIEKIIUU
OK 07 9KOCHCTEMBI Pemnienne npakTHKO-OpUEHTHPOBAHHBIX
pacUeTHBIX 3aJaHU 110 IEPEHOCY BEUIECTBA U
SHEPrUM B SKOCUCTEMAX C COCTABIICHUE
TPOPHUUECKUX TeTIel 1 MUpaMul OMOMACChl U
SHEPruu
OK 01 Tema 4.3. OreHrBaemasi TUCKYCCHsI
OK 02 buocdepa - riodanbHas Tect
OK 07 9KOJIOTMYECKas CUCTEMaA Pemenne mpakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4y Ha ONpeesIeHre TUI0IaIu
Haca)kJIeHUH JUUIsl CHUKEHHS] KOHLIEHTPALuu
YIJIEKHUCIIOro rasa B armocepe CBOero
peruoHa MpoKUBaAHUS
OK 01 Tema 4.4. Tect




OK 02

Bmusuane AHTPOINOTCHHBIX

Pemenne npakTUKO-OpUEHTHPOBAHHBIX

OK 04 ¢dakropoB Ha Ouochepy pacYeTHBIX 3aJaHUN TI0O COXPAHECHUIO
OK 07 MPUPOHBIX PECYPCOB CBOETO PETHOHA
POKUBAHUS
OK 02 Tema 4.5. OrneHrBaeMasi TUCKYCCHsI
OK 04 Biusguue conmanbHO- BrimonHeHus npakTUYECKUX 3aTaHHM:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA «OnpezneneHue CyTOYHOrO palioHa
3/I0pOBBE YEJIOBEKA MUTaHUS,
«Co31aHre MHAUBUYaTbHONW MaMSITKU 1O
OpTaHU3alNK PAIMOHAIBHON (hU3UIECKOM
AKTUBHOCTH»
Brimonnenne nabopatopHoii paboThl Ha
BBIOOD:
«YMcTBEHHas1 pad0TOCTIOCOOHOCTEY,
«BrnusHIe abnoTHYECKUX (PaKTOPOB HA
YyesloBeKa (HU3KUE U BHICOKHE TEMIIEPATYPHI)»
*IIpodeccuonaibHo- 3amura Keiica: mpeacTaBiIeHUE pe3yIbTaTOB
OPMEHTHPOBAHHO COJAEPKAHHUE |PELICHUS KeMCOB (BBICTYIIJICHHE C
Pa3gen 5. buojgorus B JKM3HA Mpe3eHTalren)
OK 01 *Tema 5.1 BrimonHeHne keiica Ha aHanu3 WHGOPMAITUH
OK 02 buorexHonoruu B )XU3HU 0 HaAy4dHBIX JOCTHXKEHUSX B  0OO0JacTH
OK 04 Ka)KJIOTO TeHETHYECKUX TEXHOJIOTUH, KJIETOYHON
IIK>... WHXEHEPUH, NHILEBbIX OMOTEXHOJOrui (1o
rpynmnaMm),  OpeACTaBlIEHUE  Pe3yibTaToOB
peleHus KeicoB
OK 01 *Tema 5.2.1. Boinonnenue keiica Ha aHanu3 MHGOpPMALUU
OK 02 BuorexHoioruu B MegUIIMHE U 0 DPa3BUTUU OWOTEXHOJOTHH B MEAWIIMHE H
OK 04 bapmanuun ¢apmanuu (o0 TpynmaM), TMpeAcTaBICHUE
pe3yJIbTaTOB PEIICHUsS KEHCOB
OK 01 *Tema 5.2.2. Brinmonnenue keiica Ha aHanu3 nHGOPMaIUN
OK 02 buorexHonoruu u )KMBOTHBIE 0 pa3BUTUU OMOTEXHOJIOTHUH C
OK 04 UCIOJIb30BaHUEM KUBOTHBIX, IPUMEHEHUE
IK... HPOIYKTOB OMOTEXHOJIOTUH B KHU3HH
genoBeka (1o rpymnmnam), mpeacTaBieHne
pe3yNIbTaTOB PEMICHUS KENCOB
OK 01 *Tema 5.2.3. Bemmonnenue kefica Ha aHanu3 HHGOPMALUU
OK 02 buorexnonoruu u pacteHus 0 pa3BUTUHU OMOTEXHOJIOTHH C
OK 04 HCIIONB30BaHMUEM pacTeHH (110 Tpymmnam),
IIK ... MPEJCTABICHUE PE3YIHTATOB PEIIEHUA KEHCOB
OK 01 *Tema 5.2.4. BrimonHeHme Keiica Ha aHaTu3 HHGOPMAITUH
OK 02 [TpombInieHHass OMOTEXHOJIOTHS |0 PAa3BUTHU MPOMBIIINICHHOW OMOTEXHOJIOTUI
OK 04 (o rpymnmnam), npeacTaBiIeHUe pe3yIbTaToB
IK ... pelIeHus KecoB
OK 01 *Tema 5.2.5. BrimonHeHue Keiica Ha aHamu3 HHGOpPMaIUH
OK 02 ConuanbHO-3TUYECKHE ACTIEKTHl |00 dTHYECKUX acTIeKTaxX pa3BUTHUS
OK 04 OMOTEXHOJIOTUI OHOTEXHOJIOTUH (110 TpyIIam),
K ... Mpe/ICTaBICHNE PE3YIbTaTOB PELICHHS KeCOB

Pa3nea 6. BuojdxkoJsiornueckue
HCCJIe0BAHMSA

HpeZ[CTaBHeHI/IC PE3YJIbTATOB BbINNOJIHCHUA
y‘{e6HO-I/ICCHeI[OBaTCJ'IBCKI/IX IIPOCKTOB

2 MK yka3sblBatoTcs B cooTseTcTBUM ¢ DIOC CMO peanusyemoii npodeccun / cneupmanbHOCTU




(BBICTYIUIEHHE C TIPE3CHTAINEH)

OK 01 Tema 6.1. Brimonnenne nabopatopHbix paboT Ha BBIOOP
OK 02 OCHOBHBIE METO/IBI B MUHUTPYIIAX:

OK 04 OMODPKOIOTHIECKIX 1. BnusiHue Temmneparypsl Ha pocTa u

OK 07 HCCTIEIOBAHUM (hM3HOIOTHYECKYIO aKTUBHOCTh

JPO’KKEBBIX KIETOK

2. BnusHHe yriieBoJIOB Ha pOCTa U
(pU3HOIOrMYECKYI0 aKTUBHOCTh
JPOXOKEBBIX KIETOK

3. CoyeTaHHOE BIUSHUE TEMIIEPATYPhI U
YIJIEBO/IOB HA POCTA U (PU3HOJIOTUYECKYIO
AKTUBHOCTb JIPOXIKEBBIX KIIETOK

OK 01 Tema 6.2 Beinosnnenne yueOHO-UCCIIe10BATENbCKOTO
OK 02 broskonornueckuii 5KCEPUMENT | MPOEKTa Ha BHIOOP:
OK 04 1. OmueHka kagecTBa aTMOCHEPHOTO
OK 07 BO3yXa
2. OueHKa KauecTBa MOYB METOAOM
duToTeCTUPOBAHUS

3. OneHka kadecTBa BOJ TIOBEPXHOCTHBIX
BOZOEMOB I10 OPTaHOJIENITUYECKUM U
(GU3UKO-XMMUYECKUM CBOMCTBAM

4. Bnusuue ITAB Ha pocT u pa3BuTHE
CEMSH BBICIINX PACTECHUM

5. BunstHME CONEBOTO 3arpsi3HEHUS HA POCT
Y pa3BUTHE CEMSH BBICHIMX PACTEHUN

OK 01

OK 02 5
OK 04 BelnonHenne 5Kk3aMEHALMOHHBIX 3a1aHUI

OK 07

3. YCJIOBUSA PEAVIMBALIMHU YYEBHOI'O ITPEIMETA
YIII10.02 BUOJOI'UA

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY O0ecie4yeHUuIo

Peanu3arust mporpaMMbl JUCHUIUIMHBI TpeOyeT Haln4us yuyeOHOro kabuHeTa G1oIorny.

O6opynoBanne yueOHOTO KaOMHETa:

VYuebHas meOenb: CTONBI YIeHUYECKUE, CTYIbsI yUeHHUECKHUE, CTOJ JJIS IPEToaaBaTes,
CTEH/JIBL.

O6opynoBanue: yueOHast T0CKa.

[lepenocHoe MynbTUMEINIHOE 00OPYIOBAHKE: HOYTOYK.

CranuoHapHoe MyJbTUMEINHHOE 000pyAOBaHUE: CTALIMOHAPHBIN SKPaH, MPOEKTOP.

3.2. IlepeyeHb OCHOBHO U JONMOJHUTEIbHON YUeOHOM JIUTEpPaTypPbl, HEOOXO0AUMOM HJIs1
OCBOCHHS Y4eOHOI0 nmpeaMera

3.3. OcHOBHBIE HICTOYHUKMH:

1. bronorus: y9eOHUK M MPAKTUKYM ISl cpeaHero npodeccnonansHoro oopazosanus / B.H.
Speirun [u ap.]; nox penakumeit B.H. Speiruna — 2-e uzn. — M.: UznatensctBo FOpaiit, 2023. — 378
c. — (mpodeccnonanpHoe 0Opa3oBanue). — TekcT: HenocpeacTBerHbli. [ISBN 978-5-534-09603-3
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/viewer/biologiya-511618

2. buonorus: KIeTKM W TKaHW: ydeOHOoe mocoOue s cpemHero mnpodhecCHOHATBHOTO
obpazoanwms / J[.K. O6yxos, B.H. Kupunenkosa. — 3-¢ u3a., nepepad. u non. — M.: M3gaTenscTBO
Opaiir, 2023. — 358 c. — (IlpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-07499-4.




ObpazoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/biologiya-kletki-i-tkani-
516336

3. buosorus. ba3oBbiii u yriyOnennslii ypoBHu: 10-11 kimaccel: y4eOHHMK it CpeIHEro
obmiero obpazosanus / B.H. Speirun [u mp.]; mox obmei pemakmueit B.H. Speiruna — 2-e usn.,
nepepad. u gon. — M.: M3natensctBo HOpaiit, 2023. — 380 c. — (OO6meoOpa3oBaTenbHbIA TUKIT).
ISBN 978-5-534-16228-8 — URL: https://urait.ru/viewer/biologiya-bazovyy-i-uglublennyy-urovni-
10-11-klassy-530646

4. Andeposa, I''A. T'eHeTnka: y4yeOHHMK I8 CpeIHEro mnpodeccnoHaTbHOr0 00pa3oBaHUs /
I'.A. Andeposa, I'.I1. [Togroprosa, T.M. Kongaypora. — 3-e¢ u3j., ucnp. u gom. — M.: M3natenscTBO
IOpaiit, 2023. — 200 c. — (IlpodeccuonansHoe obpazoBanue). ISBN 978-5-534-11678-6 — URL:
https://urait.ru/viewer/genetika-518543

5. Jlanuukas, T.B. TecTsl: yuebHOe mocoOue ajs cpeaHero npodeccnoHaabsHOro 00pa3zoBaHus
/ T.B. Jlanumkas. — M.: U3gatensctBo HOpaiit, 2023. — 40 c. — (IlpodeccronansHoe 00pa3oBaHue).
ISBN 978-5-534-14157-3 — URL: https://urait.ru/viewer/biologiya-testy-519715

3.4. lonojHUTEIbHbIE HCTOYHUKH:

1. CaBuna, O.B. Boranuka: OWOXMMHS pacTeHHH: ydeOHOE TIOCOOME IS CPEIHEro
npodeccuonansHoro obpasosanusi / O.B. CaBuna. — 2-e u3a., ucnp. u gon. — M.: Uznarensct-Bo
IOpaiir, 2021. — 227 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-12500-9. — Tekcr:
3JIEKTPOHHBIN / OO6pazoBaTenbHas miardopma Opaiit [caitT]. - URL:
https://www.urait.ru/bcode/475678

2. KoucrantunoB, B.M. buonorus ans mnpodeccuii W cHenuaabHOCTEH TEXHHUYECKOTO H
€CTeCTBCHHO-HAYYHOro mnpoduiel: y4eOHUK ISl KCHOJB30BaHUS B  Yy4eOHOM Ipolecce
oOpaszoBarenbHbix yupexaenuid CIIO na Gaze OCHOBHOTO 0oO0mIero 0Opa3oBaHUS C TOTYyYEHHEM
cpemHero obmero oopasosanus / B.M. Koncrantunos, A.I'. Pezanos, E.O. daneeBa; moj pegaxmueit
JOKTOpa Owmonorndecknx Hayk, mpodeccopa B. M. KoncrantmnHoBa. - 7-¢ m3m. crep. — M.:
Axkanmemusi, 2018. — 331 c. - (IIpodeccrnonanbHoe obOpazoBanue. OOmeoOpa3oBaTeIbHBIE
qucturnael). [ISBN 978-5-4468-6577-2

3. ®oncoBa, H.A. AHaTOMHUS LEHTPaJIbHOW HEPBHOH CHUCTEMBI: Y4YEOHHMK Ui CPEIHETO
npodeccuonanbHoro ooOpazoBanus / H.A. douncosa, B.A. [lyOemnun, W.}O. Ceprees. — M.:
MznarensctBo FOpaiit, 2021. — 338 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
00669-8. O6pazoBarensHas iargopma KOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/470863

4. KOpakoBa, O.W. buonorus: BbImaromigecs: ydeHble: ydeOHOE MOCOOHME Il CPEIHETo
npodeccuonanpHoro oopasosanus / O.M. KOnmakoBa. — 2-e m3a. — M.: U3parensctBo FOpaiit, 2023.
264 c¢. — (IIpodeccuonanbHoe ob6pazoBanue). — ISBN 978-5-534-11033-3. — URL:
https://urait.ru/viewer/biologiya-vydayuschiesya-uchenye-517124

3.5. IlepeyeHr mnporpaMMHOro odecneyeHusi, MNpPodecCHOHANBHBIX (a3  JaHHBIX,
HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM PecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIHOHHOT

CETH «I/IHTepHeT», HCOﬁXOI[I/IMI)IX AJI OCBOCHHUHA y‘l86HOF0 npeamera

CoBpemMeHnnsbie podeccroHanbabie 60a3bl ganabx (CITB/]):

o| HammenoBanue

Oo0pazoBatenpHas miargopma KOPAUT (DnexrpoHHas o0pa3oBaTeiibHasi CUCTEMA)

Onexrponnsie yueonsie uzganus Q00 «Pocyuednnk» («JIpodan-«Benrana-I' pad»)

aﬂeKTpOHHHC y‘-Ie6HLIe N3 JaHUA AO ((I/I3I[3.TGJ'ILCTBO «HpOCBeH_IeHI/IC»

OnekrponHas oubnuoreunas cucrema «PROFobGpaszoBanuey

DnekTpoHHas 0ubIHoTeUHas cucteMa «l3marenbcTBo JIaHb

c\u\-l;wl\)»—‘z

Onekrponnas oudanoreunas cucrema «965C JIAHby»




4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUA ITPEIMETA
YIIII0.02 BUOJIOT'UA

KoHTposib 1 OlLieHKa pe3ynbTaToOB OCBOEHUS IUCLUIUIMHBI OCYILECTBIISIETCS MPENoIaBaTesIeM
Ha TEOPETHYECKUX 3aHATUAX B BHJE (QPOHTAIHHOTO MHCEMEHHOTO WM WHIMBUAYAIBHOTO YCTHOTO
ornpoca C HCIOJb30BAHMEM HAIJSAHBIX MaTepHuajoB. AyIUTOpHAs CaMOCTOATENbHAs paboTa
CTYZI€HTOB BBIIIOJIHSETCS 10 3aJaHHUI0 IPETNOJABATEN] U O HEIOCPEACTBEHHBIM €0 PyKOBOACTBOM.
Takue 3aHATHS CIIOCOOCTBYIOT 3aKPEIJICHUIO M CUCTEMAaTH3alMK 3HaHUH, (POPMUPYIOLIUX 00ILIUe U
npodeccuoHanbHble KOMIETEeHIMH. [lpu 3TOM OCYIIECTBISETCS WHIAMBUAYAIbHBIM MOIX0J K
CTyJIEHTaM C HCIOJb30BaHHEM 3aJaHUil Pa3MYHON CTENEHU CIOXHOCTH. B KauecTBe BBISBIICHHUS
o0IIero ypOBHS YCBOSIEMOCTH IIMPOKO HCIIOJIB3YeTCS HalMcaHue TrpadUyecKux IUKTAHTOB,
BBITIOJIHEHNE TECTOBBIX 3a/IaHUM MOBBIIIEHHON CIOKHOCTU. TakKe OCYIIECTBIISIETCS] BHEAY IUTOPHAs
paboTa y4Jamuxcsi B BUJ€ MMOATOTOBKHA WHAMBUAYAIBHBIX MPOEKTOB. MITOroBas omeHka mo ydeOHOH
nucturoinHe YIITTO..02.«buonorusy BeICTaBIsSETCS IO pe3yIbTaTaM dK3aMeHa B BECEHHEM CEMECTPE
B ycTHOH ¢opme mno Owmneram. PaGowas mporpamma amanTHpoBaHa sl OOydYaIOIIMXCS C
OrpaHUYEHHBIMU BO3MOXHOCTSAMU. B Hell mpeaycMoTpeHbl MHAMBHIYyalbHbIE 3aJaHUs U paboTa C

JOTIOJTHUTENBHOW JTUTEPATYPOH.

Pe3yabTaTrhl 00yueHnsi (0CBOEHHbIE YMEHMS,
YCBOEHHBIE 3HAHMS)

@opMBbI U METOJbI KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHUs

YMeHust: 00BSCHITH Posib OMONIOTHH B (hOpMU-
POBaHHMM HAYYHOTO MHUPOBO33PEHUS; BKIIA1 OMO-
JIOTUYECKHUX TCOPHid B (hOpMHUpPOBAHHE COBpE-
MEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA;
CIMHCTBO JKUBOM M HEXKUBOW TTPHUPO/IBI, POJACTBO
JKUBBIX OPraHU3MOB; OTPHUIIATEIIBHOE BIHSHUE
QJIKOTOJI51, HUKOTHHA, HAPKOTHYECKUX BEILIECTB
Ha SMOPHOHAIBHOE U MTOCTIMOPUOHATILHOE pa3-
BUTHE YEJIOBEKA; BIMSIHUE YKOJIOTHUECKUX (akK-
TOPOB Ha JKUBBIC OPTaHU3MBbI, BIMSIHUE MyTare-
HOB Ha PacTEHUs, )KMBOTHBIX U YEIIOBEKA; B3au-
MOCBSI3U ¥ B3aUMOJICHCTBUE OPTaHU3MOB M OK-
Py Karomiew cpebl; MPUIUHBI H (PaKTOPHI IBO-
JIIOITUH, U3MECHSIEMOCTh BHJIOB; HAPYIIICHUS B
Pa3BUTUU OPTAaHW3MOB, MYTAIlUU M UX 3HAUYCHUE
B BO3HHMKHOBEHHH HACJIE/ICTBEHHBIX 3200JIeBa-
HUI{; yCTOMYUBOCTH, Pa3BUTHUE H CMEHBI SKOCH-
cTeM; He0OXOAMMOCTh COXpaHEHHs MHOTO00pa-
3Usl BUJIOB;

YcTHBIN onpoc

[IuceMenHsIit ompoc

TecToBBI KOHTPOJb

[ToaroroBka pedepaTHBHBIX COOOIICHUH 1
JTOKJIaZ0B

3amuTa npe3eHTaIuii

PenreHne cuTyallMoHHBIX 3a4a4.

pemiaTh dJIeMeHTapHbIe OMOIOTHYECKUE 3aa4u;
COCTaBJIATh 3JIEMEHTAPHBIE CXEMBI CKPEIIMBAHUS
U CXEMBI IIEpEHOCa BEIECTB U Mepeiaun
SHEPrUM B SKOCUCTEMaX (LIENU MUTAHNUsA);
ONMMCHIBATH OCOOEHHOCTU BUOB IO
MOP(}OIOTHYECKOMY KPUTEPHIO;

YcTHBIN o1poc

[InceMeHHsIi Ompoc

TecToBBI KOHTPOJB

Pemrenne cuTyaliMoHHBIX 3a4a4.

BBISIBIIATH MPUCTIOCOOJICHHSI OPTaHU3MOB K CpeJie
OGI/ITaHI/IH, HUCTOYHUKHU U HAJINYHUEC MYTarcHOB B
OKpyXarolen cpeae (KOCBEHHO), aHTPOTIOT€H-
HBbIE N3MEHEHHUS B DKOCHCTEMaX CBOEH MECTHO-
CTH;

YcTHBI ompoc
[TucerMenHsIit Orpoc
TecToBBI KOHTPOJIb
3amnuTa Mmpe3eHTaIui

Pe3ynbrarel 00y4ueHus (OCBOEHHbIE YMEHUS,
YCBOEHHBIE 3HAHUS)

@DOpMBI 1 METOJIbI KOHTPOJIS U OTICHKN
pe3yabTaToOB O0yUeHHUS




CpaBHHMBATh OMOJOTHYECKHE OOBEKTHI: XMMHYe-
CKHI cOCTaB TeJ )KMBOW U HEXUBOUN IIPUPOJIBI,
3apOJIBIIIEH YeI0BeKa U APYTUX KUBOTHBIX,
MIPUPOJTHBIE YKOCUCTEMBI U arPOIKOCHUCTEMBI
CBOCH MECTHOCTH; TIPOIIECCHI (€CTECTBEHHBIN H
HCKYCCTBEHHBIN 0TOOD, ITOJIOBOE U OecIoioe
Pa3sMHOKEHHUE) U JIeJIaTh BHIBOJIBI M 0000IICHNUS
Ha OCHOBE CPaBHEHUS M aHAIIN3A,;

YcTHBI ompoc

[TucerMeHHsI Orpoc

[TonroroBka pedepaTUBHBIX COOOIICHUI
3amnuTa Mmpe3eHTaIni

aHAJIM3UPOBAThH U OLICHUBAThH PA3JIMYHBIC TUIIOTE-
3bI O CYITHOCTH, IIPOUCXOXKIACHUN KU3HU U YEII0-
BEKa, r1o0agbHbIC SKOJIOTUYECKHUE TPOOTIEMBI U
WX peIeHUs, TIOCIECTBUS COOCTBEHHOM Jiesi-
TEIHLHOCTH B OKPYJKAIOIIeH cpefie;

YcTHBIN ompoc
[ToaroroBka AOKIaA0B
3amuTa npe3eHTaIuii

HN3y4aTb USMCHCHUA B OKOCUCTECMAX Ha OHOJIOTH-
YECKHUX MOACIIAX

VYcrHslil onpoc
[InceMenHsIit ompoc
TecToBBI KOHTPOJIB

HaXOJUTh HH(POPMALINIO O OMOJIOTHIECKUX 00B-
€KTaX B Pa3IMYHBIX HCTOYHUKAX (YUCOHUKAX,
CHpaBOYHHKAX, HAYYHO- MOMYJISIPHBIX W3JAHUSAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MuTep-
HET) M KPUTHYECKH €€ OIICHUBATh;

[TonroroBka pedepaTUBHBIX COOOICHUI
3ammra npe3eHTaIuii
CocraBneHue KpoccBOP/I0B

3HaHU:

OCHOBHEIE MOJIOKEHUS OMOJIOrMUYECKUX TGOpHﬁ )41
3aKOHOMEPHOCTEM: KJIETOUHON TeOpUH, 3BOJIO-
LIMOHHOTO yueHus, yueHus: B.11.Bepnanckoro o
ouocdepe, 3akousl [.Menpaens, 3aKkOHOMEPHO-
CTel U3MEHUYMBOCTH U HACJIEICTBEHHOCTH;

VYcTHBI ompoc

[TucerMeHHbIi orpoc

TecToBbIN KOHTPOIH

Pemienue cutyalimoHHBIX 3a1a4

CTpoeHue U QYHKIMOHUPOBAHHE OHOJIOTHYeC-
KHX OOBEKTOB: KJIETKU, TEHOB U XPOMOCOM,
CTPYKTYpPhI BUJIa U SKOCUCTEM

VYcTHBIN ompoc

[TuceMeHHslit orpoc

TecToBBIN KOHTPOJIb

Pewrenue cutyanlMoHHBIX 3a1a4
Pemenue kpoccBop10B

CYIIHOCTb OMOJOIMYECKUX MPOLIECCOB: Pa3MHO-
JKEHUSI, OTUIOI0TBOPEHUS, IEHCTBUS UCKYCCT-
BEHHOTI'0 U €CTECTBEHHOI'0 0TOOpa, (hopMupoBa-
HUE MPUCTIOCOOICHHOCTH, TPOUCXOXKICHUE BU-
JIOB, KPYTOBOPOT BEUIECTB U MPEBpAIICHUE YHEP-
T'HH B KJIETKE, OpraHu3Me, B 9KOCUCTeMax U Ono-

chepe;

YcTHBIN ompoc

[TuceMeHHslit orpoc

TecToBBIN KOHTPOJIb

Pemrenne cutyanlMoHHBIX 3a1a4

BKJIa/1 BBIJAIOIIUXCSA (B TOM YHCIIE OT€YECTBEH-
HBIX) YYCHBIX B pa3BUTHE OMOIOTUYECKOM
HayKH;

VYcTHBIN OITpoc

[TuceMenHsIit orpoc

TecToBBIA KOHTPOJB

[ToaroroBka pedepaTUBHBIX COOOLICHUI
3amuTa npe3eHTaImii

OMOJIOrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIHKY:;

YcTHBI ompoc

[TucerMenHsIit Onpoc

TecToBBIf KOHTPOJIb

PerieHne cuTyalMoHHBIX 3a/1a4




BOITPOCHI 1JIsA HOAI'OTOBKHU K OK3AMEHY
o yueOHoMYy npeamery buosorus.

. buonorus, ee ocHoBHbIE 3a/1a4uu. VIcTOpHs pa3BUTHA U METO/Ibl UCCIIEIOBAHUS B HAYKE.

. CyOcTpar Ku3HU ¥ YPOBHH OpraHHU3aIyu Ku3HU. CBOWCTBA KUBOTO.

. AnanTanus Kak ouonornueckas npoodiema. Das3pl pa3BUTH MpoIecca alalTaliH.

. Anantanus K yciaousiMm CeBepa. DKOIOTHUECKHUN MOPTPET KOPEHHBIX KUTEIICH.

. Ajanranus K ycJIoBUsIM TPOIUKOB. DKOJIOTMUECKUN OPTPET KOPEHHBIX JKUTENEH.

. AjanTanus K yCJIOBHUSIM BBICOKOTOPbs. DKOJIOIMYECKUN NOPTPET KOPEHHBIX KUTENIEH.

. buoTnueckas KOMIOHEHTa KOCUCTEM, €€ (PYHKIIHH.

. O61mas xapakTepuCcTUKa YKOCUCTEMBI, €€ CTPYKTypa U OHOJI0ruueckas NpoayKTUBHOCTb.
B3aumopeiicTBuss M B3aMMOOTHOLUEHUSI MEXKAY OpPraHU3MaMHU B HKOCHUCTEME M MEXKIY
3KOCHUCTEMaMHU.

10. HckyccTBeHHBIE SKOCHUCTEMBI (arpoueHo3), MX OTIHYUS OT MPHPOIHBIX SKOCHUCTEM.
3en€Has peBONIOIHSI.

11. ’)KuBoe BemiecTBO Kak IVIaBHAs TIE€OJIOTMYECKas CWIJIA, ONpEAEsAonias JUK IUIAHETHI.
Buoreoxumudeckue UKIBI KPYTOBOPOTa OMOTEHHBIX 3JIEMEHTOB U BOJBI B Onocgepe.

12. TloBemenne kak croco0 amanTamuy >KUBOTHBIX K cpene obutanus (A.H. Cesepron).
[IpuknagHple aCEKThl Ay TIKOJIOTHH.

13. TlonynsuuoHHbBIE aJanTHUBHbIE CcTpaTeruu. JleMdKomorus W TreHO(POH[ MOMYJISLHUH.
[IpuknanHoe 3HaYEHUE JEMIKOJIOTUU

14. ’KvBoe BelecTBO Kak IiaBHas FeoJIOrMYecKasl CUila, ONpeAesistolias JIMK IIaHEeThI.

15. OtkioHeHHMsI OT HacleIOBaHHWsS IO 3aKoHaM MeHnens (HEemojJHOe JOMUHUpPOBAHUE,
MHOKECT-BEHHBI aJIJIEIN3M, CBEPXJIOMUHHUPOBAHUE, KOJOMHUHHPOBAHUE, AJUIEIbHOE HCKIIIOUEHHE,
JIeTaTbHBIC TCHBI).

16. B3aumoeiicTBue HealuIEIbHBIX FEHOB: KOMIUIEMEHTAPHOCTb, SIIUCTA3, TOJIMMEPHSL.

17. HacnemoBanue u ¢GOpMHpPOBaHHE IOJa W TPH3HAKOB, CLEIUICHHBIX C MOJOBBIMU
XpOMOCOMAaMH.

18. HaciienoBanue rpynn kpoBu 1o cuctemam ABO, MN. ITonstue o pesyc - ¢akrope u pe3yc
— KOH(JIUKTE.

19. MyTtanuonHas u”3MeHYUBOCTh. [ToHATHE U KIaccuukaus MyTareHoB. Buabl myTaruii.

20. XpomocomHbIe O0JIE3HU U CHHIIPOMBI, CBSI3aHHBIE C HEPACXO0MKICHUEM MOJIOBBIX XPOMOCOM
1 ayTOCOM.

21. BHyTpH- 1 MeXXpoMOcOMHBbIE MyTauuu. [Ipumepsl.

22. KomOnHaTHBHAsI ©3MEHUYNBOCTb.

23. MogudukarnuonHas (GpeHoTUNIIecKast) i3MEeHIUBOCTh. HopMa peakmmm.

24. I'enHbIe MyTalllH, CBSI3aHHBIE C HApYIIEHHEM 00MEHa aMHHOKHUCIIOT U JIUITHIOB.

25. I'eHeTruecKkue SBJICHUS Ha TIOMYJIAIIMOHHOM YpoBHE. 3akoH Xapau — BaiinOepra.

26. DBomouus GopM pasMHOKeHHs. Buibl 6€Croa0ro U moJI0BOro pa3sMHOKEHHUS.

27. T'ametorenes. O6pa3oBaHue )KEHCKUX M MY>KCKHX MOJIOBBIX KJIETOK.

28. Ombpuorenes. [Ipon3BoiHbIE 3aPOIBINIEBHIX JIUCTKOB. 3apOIbIIIEBhIe 000JIOUYKH.

29. TloctambOpuonansHOe paszButue. Poct u pasButue. BospacTHas mnepuonuzanus
MOCTHATAJIbHO-TO 3Tara pa3BUTHUS YEJIOBEYECKOI0 OpraHu3Ma.

30. Pons ropmoHOB runodusa u anudusa B )KU3HA YEITOBEKA.

31. 'opMOHBI HAAIOYEYHUKOB, IIUTOBUIHON U MIOJDKEITY IOYHOM kene3. VX BiIusHuEe Ha pOCT U
pa3BUTHE OPraHU3MA.

32. 'umore3sl cTapenus opranu3Ma. [IpusHaku crapeHusl.

33. Crpecc. IIpuunHbl 1 MEXaHU3MBI Pa3BUTHS cTpece - peakuuu. [loBpexnaromee aeiicTeue
cTpecca.

34. IlonsTie o romeocTase U perenepaunu. OU3NoIoruuecKas u pernaparuBHas pereHepaluu.

35. IloBeaenue Kak crnocob ajanTally KUBOTHBIX K Cpejie OOUTaHUS

36. IlonynsumoHHbIe aJaNTUBHBIE CTpaTeruu. JleMdkonorust u reHo(pOoH I MOMYJIISIIH.

37. IlpupoHbie U aHTPOTIOTCHHBIC SHICMUHU

O 01NNk W



38.0TKJIOHEHHs OT HaCJIeJOBaHUs IO 3akoHaM MeHJens (HEemoJHoe JOMHHHUPOBaHHE,
MHOXKECTBEHHBII aIesn3M, CBEPXJOMUHMPOBAaHUE, KOJOMMHUPOBAHME, AJUIEIbHOE HCKIIOUEHHE,
JIeTaabHbIE TeHBI)

39. BzanMozelicTBUE HEAJUIETIbHBIX T€HOB: KOMIIEMEHTAPHOCTb, SIUCTA3, TOJIMMEPHS

40. HacmenmoBanme u (opmupoBaHHE TOJla W MPHU3HAKOB, CIEIUICHHBIX C TIOJIOBBIMH
XpOMOCOMaMH

41. MyranuoHHas U3MEHYUBOCTE. [[OHATHE U KITacCH(UKAIUSI MyTareHOB. Buabl MyTariuid.

42. XpomocomHbIe 00JIE3HU M CHHAPOMBI, CBSI3aHHBIE C HEPACX0XKICHHEM MOJOBBIX XPOMOCOM
U ayTOCOM

43. KomOuHaTUBHAS N3MEHYUBOCTb.

44. DBomonus (GopM pa3MHOKEHUs. Bubpl 6ecronoro v NojoBoro pa3MHOXKEHUsI.

[NoctamOpuonansHoe  pazsutue. Poct u  pasButue. BospacTHas  nepuoau3anus
IIOCTHATAJIBHOT'O 3Talla pa3BUTHS YEJIOBEYECKOIO OPraHu3Ma.

45. Ilonatue o romeocrase u pereHepauuu. PU3H0IOrHYECcKas U penapaTuBHas pereHepaum.

46 CyOcTpat XHU3HH U YPOBHH OpraHU3aliy *Ku3HU. CBOMCTBA JKUBOTO.

47. )KuBoe BenecTBO KaK IVIaBHas F€0JIOIMUYEeCcKasi CHIIa, ONPENEIISOIIAs JTUK TUIAHETHI.

48. IloctaomOpuoHanpHOE pa3BuTHE. PocT 1 pa3BuTHe.

49. Bo3pacTHas neproan3anys MOCTHATAIBHOIO 3Talla Pa3BUTHS YEJIOBEYECKOI'O OpraHu3Ma.

50. IIpuunHBI 1 MEXaHU3MBI PA3BUTHSI CTPECC — PEAKLIUU.

3AIAYHN
Tema «Haci1e1cTBEHHOCTh U U3MEHYHBOCTH)

Onpenenuts THN U3MEHUYNBOCTH:

benokoyannas kamycrta B YCIOBHSIX JKapKoro KiuMara He oOpa3yeT KOYaHOB
— ...MoIu(pUKAINOHHAS

[lpn ckpemuBaHuKM O€JIOTO M UYEPHOTO KPOJIHMKOB TMOSIBJISIOTCS YEpHBIE KpojbuaTa
-...KOMOWHATHBHAS

[TosiBeHHE PO30BBIX BETKOB IIPU CKPEIIMBAHUN OETOLBETKOBOM M KPACHOL[BETKOBOW MPUMYJI
-... KOMOMHATUBHAS

[TosiBeHHnEe HOBBIX BUJIOB HACEKOMBIX -...MyTal[MOHHAs

[Topoab! KOPOB, 3aBE3€HHBIX B TOPHI CTAHOBSITCS HU3KOPOCIBIMU -...MOAU(PUKAITUOHHAS

B rues3ze ranku oauH NTEHEI 0Ka3ajics OebIM -...MyTal[HOHHAs

Y BOAHOrO pacTeHHs] CTPENOJUCT — JIMCThs, JIEKalllue Ha TIOBEPXHOCTH BOJbl HMEIOT
OKpPYTIyI0 GopMYy -...MOIUPUKANOHHAS

[TosiBIeHNE ABYXTOJIOBBIX TEJIAT -...MyTallHOHHAS

M cue3noBeHne 4epHOTO MUTMEHTA Y TPABSHOM JIATYIIKH Ha CBETY -...MOAU(DUKAITMOHHAS

Tema «SIapo kiaeTKkm»

Kakoii xpoMocoMmHBII HabOp XapakTepeH A KJIETOK 3apojblllla M JHJOCIepMa CEMEHH,
JMCTHEB IBETKOBOTO pacTeHusi. OOBSICHUTE PE3yIbTaT B KAXKAOM CIydae

Pemenue.

1) B KJIETKax 3apojblllla CEMEHHM TUIUIOMAHBIN HabOp XpoMocoM — 2n, TaK Kak 3apOoibIl
pa3BUBA-ETCS U3 3UTOTHl — OIUIOJOTBOPEHHOM SHLEKIIETKH;

2) B KJIETKaxX HAOCIEpPMa CEMEHHU TPUILIOUTHBIA HAa0Op XpoMocoM — 3n, Tak Kak oOpa3yercs
NpY CIIMSTHAN JABYX S/IEp IEHTPATLHOM KIIETKU cemsi3adarka (2n) u OHOTO criepMus (n);

3) KJIETKH JIUCTHEB I[BETKOBOTO PACTEHHS UMEIOT AWIUIOMIHBIA Ha0Op XpOMOCOM — 2n, Tak
KaK B3pOCJIO€ pacTEHUE Pa3BUBAETCS U3 3apO/bIlIa.

Tema «buonoaumepsi: HykienHOBbIE KHCIOTHD)

1. B monekyne /IHK na momro mutuaminoBeix HykineoTuaoB npuxogutcs 20 %. Onpenenute
MPO-IIEHTHOE COJIEpKaHUE APYrUX HyKIeoTuA0B B 310l JIHK.

2. B naGopaTopun uccieaoBail y4yacTok ogHoi u3 nenodek monekynsl JJHK. Okazanock, 4yTo
OH COCTOUT U3 9 MOHOMEPOB, KOTOPHIE PACIIONOXKEHBI B ClieyIoliel nocnenoBarenbHoctu: - T-T-
A-

I-L-T-A-I'. KakoBo cTpoeHHME COOTBETCTBYIOLIEIO YYacTKa BTOPOM LENOYKH TOM xKe
mouexyisl JJHK?

Tema «buononumepsi: PHK. AT®»



1. Onna u3 neneit pparmenra monekynsl JIHK umeer cnenyromee crpoenue: A-I'-1[-11-T-A-T'-
T;

a) YKaXHUTE CTPOEHHUE MPOTUBOMIOIOKHON 1ETH;

0) yKaKuTe IOCIIE0BaTeNbHOCTh HyKIeoTunoB B Monekyne M-PHK nocrpoennoil Ha sTom
yuact-ke nenu JHK.

2. Onna w3 neneii pparmenta monekysl JJHK nmeer cnenyromee crpoenne: L[-I'-11-A-T-A-T'-
A;

a) YKaXXUTE CTPOEHHUE MPOTUBOIOJIOKHON LENH;

0) yKaXWTe IMOCIeN0BaTeIbHOCTh HYKJICOTHA0B B Moiekyne M-PHK moctpoennoi Ha sTom
yuact-ke nenu JHK u nocnenosarensnocTs Hykneorunos T-PHK.

Tema «IlnacTuyeckuii 06Men»

1. ®parment nenu UPHK umeer mocnemoBarenbHocTh HykieoTuaon: HIIIAIIITTIATYA.
Omnpenenure  nocnefoBaTtenbHOCcTs  HykieotugoB Ha  JIHK, antuxomonst TPHK u
MOCTIEIOBATEIbHOCTh aMHUHOKHUCIIOT BO (parMeHTe MOJIEKYJIbl Oellka, WCIOoNb3ysl TalJuUIly
TEHETHYECKOTO KOa.

2. ®parment nenu JJHK umeer caemyromnryto nocienoBareiabHocTh HykieoTuaoB: TALILLT-
HALTTT. Onpenenute mnocienoBaTenbHOCTh HykiaeoTnsioB Ha MPHK, aHTMKOAZOHBI COOTBETCT-
Bytomux TPHK ¥© aMHMHOKHCIOTHYIO TOCIEIOBaTENbHOCTh COOTBETCTBYIOWIETO (hparMeHra
MOJIEKYJIbI OeJKa, UCTIOINb3Ys TaOIUIy TeHETUYECKOTO KOJIa.

1. Cxema penieHus 3ajaui BKIIIOYAET:

1) mocnenoBarensHocTh Ha JJHK: TTTTITHI TLAT;

2) antukononsl Monekys TPHK: TIT, VIT, LI'Y, IIAY;

3) mocnen0BaTeIbHOCTh AMUHOKHCIIOT: MPO-Tpe-aia-Bal.

2. Cxema peuieHus 3aJja4yl BKIIOYAET:

1) mocnenoBarenbHOCTh HAa UPHK: AVITT AT VI'AALL;

2) antuxononsl Mmosiekysn TPHK: VAL, Y, HALL, YVT;

3) aMUHOKHCIIOTHAs IOCIIEI0BATEIbHOCTD: MET-TJIU-BaJI-aCH.

Tema «I'eHeTHYECKAsi TEPMHUHOJIOTHS U CHMBOJIMKA.
Monoruopuanoe ckpemuBanue. I u I 3akons1 Menaess»

1. KakoBa BepOATHOCTb MOSIBICHUS B CEMbE Kaperyia3blX poauTesiel roryboriazoro pebeHka,
€CJI TOTyOOH IIBET IJ1a3 HAacIeAyeTCs KaK peleCCUBHBINA PU3HAK?

2. [Tnoap1 ToMaTa OBIBAIOT KPYTIIBIMU U TpYLIEBUAHBIME. ['eH kpyTioii popmbl nomuHHpyeT. B
NMapHUKAaX BBICAXKEHA paccaia, MOJTy4YeHHass W3 THOpHIHBIX ceMsH. 31750 KycTOB MIMENU IIIOJBI
rpymeBuHON Gopmbl, a 92250 — kpyriioif. CKOIBKO OBIIO CPeIH BBIPOCHIMX KYCTOB I'€TE€PO3UTOT-
HBIX pacTEeHUM?

Pemenne

A - kpyrnas ¢opma, a — rpymeBuHas Gopma.

1. Paccana Oblna monydeHa u3 THOPUIHBIX (TE€TEPO3UTOTHBIX) pacTeHuid. X renorun — Aa.
Pacmiennenune B motoMcTBe, 01m3Kkoe K 3 : 1, HOATBEPKAAET ITO MPEANOTIOKEHHE.

2. Cpeau pacTeHHid ¢ Kpyriod GopMoil TI0O0B UMEIOTCSI TeTepO3UTOTHI (Aa) M TOMO3UTOTHI
(AA). Tlockonbky B F2 mpu MOHOTMOpPHIHOM CKpEIIMBAHUM HAOIIOJACTCS pacUICIIEHUE II0
TeHOTUNy B mporopuuu 1 : 2 : 1, TO TeTepO3UroTHRIX PACTCHHUU JOJDKHO OBITH OT OOIIEero 4mcia
pacTeHuii ¢ JOMHUHAHTHBIM MpHU3HAKOM, T.e. 92290 - 2/3 = 61500, wimu B 2 pa3za Oojblne, yem
pacteHuii ¢ perieccuBHbIM npuzHakom: 31750 - 2 = 63500.

Otget: ['eTepo3uroTHBIX pacTeHuid Op110 TpuMepHO 62500.

Tema «3aK0H YHUCTOTHI ramMeT. AHAJTU3UPYIOIee CKPelMBaHue.
B3aumopgeiicTBHe a/TeJIbHBIX TEHOB»

VY HOpPOK KOpUYHEBas OKpacka Mexa JOMHHHUpYET Haja roiy6oil. CKpecTH/M KOPUYHEBYIO
CaMKy ¢ caMLOM roiy06oii okpacku. Cpeau MOTOMCTBA JBa IIEHKAa KOPUYHEBBIX M OJMUH TOJIyOOH.
Yucromno-pogna nu camka? Kakumu 3akOHaMU TE€HETHKH TMOJb30BAJUCh MPU PEIICHUU 3a7adyu’?
HazoBute TN B3anMoAecTBUS MEXKTY aJUICbHBIMUA T€HAMHU.

JlaHo: A — reH KOpUYHEBOU OKPACKHU

a — reH roixy0oi OKpacku



P: Q Aax d aa

G:A,aa

F: Aa, aa CaMka HEYHCTOIIOpOJHA, T. K. B MOTOMCTBE HaOJt0/1aeTCsA PaCHICTUICHH 3aKOHBI:
pacme—nneHnﬁ, YUCTOTHBI TaMCECT. B32H/IMOI[CI71CTBHG TCHOB — IIOJIHOC ,ZIOMI/IHI/IpOBaHI/Ie

Tema «/IuruépuaHoe ckpemmnuBaHue)

1. Onpenenure cpeanuii pa3mep JIUCTOYKOB y O€10r0 KieBepa, HOIYYEHHOTO OT CKPEIMBAHUS
re-TOPO3UTOTHBIX pacTeHUH ¢ TucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpenenseM reHOTUIIBI U 3aIIMCHIBAEM CKPEILMBAaHUE:

P: V bav x V by v; onpenensiem ramersl: GP: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nmoayuaem
mo-toMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonydyeno 4 tuna (EHOTUIIOB M T€HOTUIIOB B PaBHBIX COOTHOIIEHUsX. M3 HUX i
nepBo-To OyeT XapakTepHa CBEPXJIOMUHAHTHOCTH (CPEIHUN pa3Mep JIUCTOUYKOB 18 MMm).

2.0npenenure, Kakas OKpacka IIBETKOB OyJIeT y pacTeHHH Tropoxa, IOJIYy4YEeHHBIX OT
CaMOOTIBIJICHHUSI TOMO3UTOTHBIX POJUTEIHCKUAX (OPM C KPACHBIMH U C OEIBIMU I[BETKAMH, a TAKKE OT
UX CKpEeIH-BaHUs MeX 1y co00ii.0

Pemenue. O6e poaurenbckue (HOpMBI TOMO3ZUTOTHBI, ITO3TOMY 3alMCh CKPEUIMBAaHUN OyneT
cre-AyroIen:

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

— OT MmepeKkpecTHOTO onblieHUs: P: AA X aa.

I'omo3uroTtHbie GopMBbI JAtOT €AMHCTBEHHBIA TUII FAMET, U MO3TOMY NPU UX CIUSHUU OyIeT
NoJy-4eH eqUHCTBeHHbIN Tull noToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHOuBETKOBbIE TOMO3HIOTHBIE PACTEHUS HAIOT TOJBKO (DOPMBI C KpacHBIMU
BeTka-Mu. 2. Bce moToMku pacTeHmii ¢ OenbIMH IIBETKaMU OyIyT OeIOlBETKOBBIMH (OHH BCETAa
roMo3u-TOTHBI). 3. Bce pacTteHHss OT CKpemMBaHHS KPACHOIBETKOBBIX TOMO3HTOTHBIX C
OEOIBETKOBBIMU OYAYyT KPAcHOIBETKOBBIMU (JIOMUHAHTHBIN (PEHOTHUII), HO TE€TEPO3UTOTHBIMHU IO
TEHOTUILY.

3.0npenenure, Kakas OKpacKka IIBETKOB OyJIeT y pacTeHHH Tropoxa, MOJIY4YEeHHBIX OT
CaMOOIIBIJICHUSI TOMO3UTOTHBIX POJUTEIBCKUX ()OPM C KPACHBIMHU U C OCJIBIMU [[BETKAMH, a TAKKE OT
HX CKpEIIM-BaHUs MEXy c000i1.0

Pemenne. O6e poautenbckue GoOpMbl TOMO3UTOTHBI, MO3TOMY 3aMUCh CKPEIIMBAHUN OyaeT
cle-Ayromen:

— ot camoomnbiieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT IEPEKPECTHOrO onbuleHus: P: AA X aa.

['omo3uroTHBIE (HOPMBI TAIOT €MUHCTBEHHBIA THUI TaMET, U MOTOMY INPH UX CIUSHUHN OyaeT
TOJTy-4eH eTMHCTBeHHBIN THIT TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3HUIOTHBIE PACTEHHs JAOT TOJBKO ()OPMBI C KPaCHBIMU
nBeTka-Mu. 2. Bece moToMku pacTeHuid ¢ OenbIMU LBETKaMH OyayT OenoIBEeTKOBHIMU (OHH BcCerna
roMo3u-ToTHsl). 3. Bce pacTteHMss OT CKpelMBaHMS KpPAaCHOLBETKOBBIX T'OMO3HIOTHBIX C
0eNOIBETKOBBIMU OYyAyT KPacCHOIBETKOBBIMU (JOMUHAHTHBIN (PEHOTHUI), HO Te€TEPO3UTOTHBIMU IO
TEHOTHUITY.

4.Ha pebenka c I rpynmnoit KpoBH B poJioMe MPETEHAYIOT IBE POIUTENHCKHUE aphl:

— 1 mapa: matsb c I, oter; ¢ IV rpymnmoii kpoBu;
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— 2 mapa: matb co 11, oren ¢ Il rpynmoit kpoBu.

Kakoit mape npuHayiexut pedeHoK?

Pemenne. Pebenok c I rp. kpoBu no reHorumy — [°I°. Takoe coueranue amieneil BO3MOKHO
TOJIb-KO B CJIy4ae, €CIM TaMeThl U OTLa, U MaTepu OyayT conepskats amienu [°. CnenoBarenbHo, 3Ta
KOMOMHAIIMS T€HOB MOTIJIa OCYIIECTBHTHCS TOJBKO MPU 3a4aTHH peOCHKa B ClIydae BTOPOH Maphl,
KOI'Jla MaTh U OTELl Te€TEPO3UTOTHI. 3aIUILIEM CXEMY CKPELIUBaHUS:

P:TATI° @xIBI° J; GQ: 0,51 A +0,51°, G&: 0,51 B + 0,51°; => F1: 0,25 I°1°,

O4eBHIHO, YTO TIEPBast CYIpYXKECKas rmapa MpeTeH10BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y
Hee MOTyT ObITh JieTH Tosibko co Il u III rpynnamu kpoBu:

P: 1°I° @ x IA1BJ; F1: 50% 1A 1° u 50%IB 1° (y nereii I u I1I rp. KpoBH COOTB.).

Orser.



PeGeHok npuHaaIeKUT BTOPO Mape Cynpyros.
Tema «Sapo kiaeTkm»

3anaya. PaccMoTpuTe KapUOTHUII YEJIOBEKA U OTBETHTE HA BOIPOCHI:

1. Kakoro nosa 310T yenoBek?

2. Kakue OTKIOHEHUS UMeET KapUOTHUII 3TOT0 YeloBeKa?

Ortser.

1. [Ton My»KCKOH.

2. B xapuotune nse X-XpoMOCOMBI (MJIM, HapyLIEHUE B MOJOBBIX XPOMOCOMaXx: JIBe X U eIé
onHa Y).

3. Takue OTKJIIOHEHHMsSI MOTYT BO3HUKATh H3-3a HEPACXOXKJIEHHUS XPOMOCOM IpPU MEPBOM
JIeJICHUU Mero3a.

nim

Takue OTKIIOHEHUSI MOTYT BO3HUKATh U3-3a MOMAJaHMsl IBYX TOMOJIOTUYHBIX XPOMOCOM B OJTHY
KJIETKY IIPH [IEPBOM JEJIEHUU MeH03a.

TeMbl 1191 HHAUBUAYAJIBHBIX IPOEKTOB:

1) Anneprust kak GpaxTop MpOsBICHUS UMMYHOIS(UIIHTA.

2) bakrepunuanoe neiicTBrue GUTOHITUIOB.

3) BausiHue 1BeTa Ha HACTPOEHHUE YeJIOBEKa

4) lN'azupoBaHHas BoJa - Bpe/1 WIH M0JIb3a?

5) Kode - Bpen nwnu nosnsza?

6) Huxoraa He paHO ¥ HUKOMY HE TI03/IHO MOJIIOOUTH IIOKOJIA].

7) Onpenenenue BIa)KHOCTH BO3yXa U U3YUECHUE BIUSHUS €€ Ha 37J0POBBE UEIIOBEKA.

8) Pacrenns-ranopuTsl: BUIOBOM COCTaB, XapaKTep aAaNTalui K YCIOBUSIM OOUTaHHUS.

9) Pactenus-ruipoduThI: BUJOBOM COCTaB, MPUCIIOCOOICHUS PACTEHUH K YCIOBHAM OOUTAHUS.

10) CumOM03 B )KM3HU PACTCHHUN U )KUBOTHBIX

11) Cost — ocHOBa 310POBOTO MUTAHWS UK HETIOTIPABUMBIN Bpe JIJIsl opraHu3ma’?

12) Okonornyeckas ouorexHosorusi. OCHOBHbIE TEHAECHLIUU PAa3BUTHSL.

13) Bupyc CITN/I 1 yenoBek — AMHaMUKa OOPBOBI.

14) BnusHue nryma Ha OpraHu3M 4ejIoBeKa.

15) Bnusinue paguaiuy Ha 3J0pOBbE YEIOBEKaA.

16) 3aranku namsTu.

17) buonormyeckas poyib KUPOPACTBOPUMBIE M  BOJOPACTBOPUMBIE BUTAMHUHOB B
YeJI0BEYECKOM OpraHHu3Me.

18) Pacusm B COBpeMEHHOM MUDE.

19) I[IpuanHbEI HEYCTORYMBOCTH OMOCHEPHI K BO3ICHCTBHUIO JTFOICH.

20) [Tpu4arHBI BOSHUKHOBEHHS TAPHUKOBOTO P QeKTa.

21) DKosoruyecKkue Kpu3uchbl B COBpEMEHHOM MUPE.

22) Bunpl 3amoBeiHBIX 30H B Poccum.

23) IlyTu npeaoTBpalleHus 3K0JOTHYECKHE KaTacTPOQBI.

24) PaunoHasibHOE MPUPOIONOIB30BaHIE HA TeppuTopun Poccun.

25) Tumnbsl GHOPUTMOB YETTOBEKA.

26) I'enHOMOIMUIIMPOBAHHBIE TPOAYKTHI U UX BIUSHHUE HA YEJIOBEKA.

27) CoBpeMeHHBIE METO/IBI CEJIEKIIMHA PACTEHUHN U JKUBOTHBIX.

28) buonorudeckoe 3HaueHne (EPMEHTOB B OPTaHU3ME.

29) HampaBieHusi COBpeMEHHOW MUPOBOM METUIINHEI.

30) HacnenctBeHHbIie OOJIC3HU U IMTyTH UX JICUCHHUSI.

31) [Ipu4mHbI MOSABICHUS MTATOJIOTUH Y SMOPHUOHOB.

32) PanmonanpHaNbHOE TUTaHUE. J[neToTepanus.

33) HetpaauiimoHHbIe METOABI JICUCHUS 3a00IeBaHU.

34) CoBpeMeHHbIE B3IJISIIbI HA IPUPOLY CTAPEHHUS.

35) I'pynmsl kpoBu. HacnenoBanue rpynn KpoBH Y 4eTIOBEKa.

36) Ponp Ononoruueckux ucciae10BaHuil B COBpPEMEHHOW MEIUIIMHE.

37) buonorus B mpodeccun MEAUIIMHCKON CECTPHI.



38) buonorus B npodeccun papmaiepTa.

39) buonuka. TexHU4YeCKHii B3TJIS HA KUBYIO IPUPOJLY.

40) buoTexHONOTHUS - HAAEKIBl U CBEPIICHHUS.

41) Meroabl HETPAAULIMOHHON MEIULIMHBI.

42) UckyccTBEHHBIE OpraHbl - Mpo0iieMa U NePCIEKTUBEI.

43) MeToapl TEHETUYECKUX MCCIIeA0BAaHNN YeI0BEKa.

44) Mup HaHOTEXHOJIOTUH - BO3MOKHOCTH MPUMEHEHHS B OMOJIOTHH U MEIHUIIHHE.
45) B3auMOBBITOIHBIC B3aUMOICUCTBHUS B MUPE PACTEHUN U KUBOTHBIX.
46) [Tpobnembl OropazHOOOpa3us - COBpEMEHHBIE aCTIEKTHI.

47) BupycHsble 3a00J€BaHUS Y€I0BEKA, ’KUBOTHBIX U PACTEHUH.

48) bakTepun — Bo30yauTeny HHMEKITMOHHBIX 3a00JICBaHUN YEIOBEKa.
49) Ponp ackopOuHOBO# KHCTOTHI (BUTaMuHa C) B MOBBIILICHUN UMMYHHUTETA.
50) TaitHa rpymnmn KpoBH.

51) HacneicTBeHHOCTD W HACJIEICTBCHHBIC 3a00JICBaHUS YeJIOBEKa.

52) I'enetnyeckn MoaudHUIMpOBaHHASA MHUIIA. PUCK 17151 310pOBbSL.

53) A3Oyka 310pOBOTO TTUTAHMSI.

54) Kak Hay49HTbCS KHUTh B COTIACHH C IPUPOI0H? (OMOPUTMBI YEITOBEKA).
55) bopnba co crapenuem B 21 Beke.

56) BiusiHue cTpeccoB Ha 37J0pPOBbE YEJIOBEKA.

57) Mus! 1 peasbHOCTb TPOUCXOXKICHHS YETO0BEKa.

58) [IpumeHeHue TeKapCTBEHHBIX PAaCTEHUI B COBPEMEHHOM MEIHUIIMHE.
59) IlpuopuTETH B MUTAHUN COBPEMEHHOM MOJIOJICHKH.

60) Pacel, pacoBe/icHHE U PacHU3M.

61) PazpuTue Ouonoruu 21 Beka.

62) CoBpeMeHHBIE MPECTABICHUS O MPOUCXOXKICHUN KU3ZHH.

63) ®akTophl, BIUAIONIHE HA paO0TOCTIOCOOHOCTh U YTOMIICHUE B Y4eOHOM IIpoI1iecce.
64) ®uToTepanus, WK 310pOBLE 0€3 JICKaPCTB.

65) Dxonornyeckue MpoOIEMBI HAILIETO TOPO/IA.

66) BupycHbie 00JIe3HH COBPEMEHHOTO MHUPA.

67) ®uznyeckue 1nos B OpraHu3Me 4yeaoBeKa.

68) V3MeHeHne KIeTOK MPH OIMyXOJIsX.

69) Koponasupyc COVID-19.

70) 'emopparnyeckas auxopaaka J0oa.



Jlner nonmosTHeHUH M H3MEHEeHu |
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