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MOSICHUTEJIBHAS 3ATTMCKA

VueGublit npeaMet «BHONOrHs» Ha YPOBHE cpe/IHero obumero 06pasoBatist 3aBepiiacT Guosornyeckoe o0pa3oBaHue B NIKOJE M OPUEHTHPOBAH
Ha pacmmpenue U yrimyOenne 3HaHui 00yyaromuxes o JKUBOH NPHPOJIE, OCHOBAX MONCKYJIAPHON H KICTOUHOH Guosiorun. MOPHOIIOTHH 1
GUONOTUH PA3BUTHSI, FEHETHKI, CENEKIHH, OHOTEXHOJIOIMH, IBOJIOIHOHHOTO yUCHHA H JKONOTUH.

U3yuenne ydueOHOro mpejmera «buonorusy Ha yriyGJIeHHOM YPOBHE OPHEHTHPOBAHO Ha TOJTOTOBKY 00 yJaloluXcst K NOCIeayIOmeMy
MOTyYeHHIO GHONOrHYECKOro 00pa3soBaHus B By3aX M OPraHM3AlHMAX CPE/IHEro npodeccuonansHoro obpazopatust. OCHOBY €ro COACpKaius
cocTapigeT cucTemMa OHOJNOTHYECKHX 3HaHMil, MOJYYEHHBIX TNpH H3Y4ICHHH 0GYJAIOIMMHCS COOTBETCTBYIOIINX CHCTEMATHICCKHX PA3/ICIOB
GHONOrMH HA YPOBHE OCHOBHOrO 00mEero odpa3oBaHusd, B 10-11 wiaccax 5TH 3HAHHS [OJIyYaloT passurue. Tak, paclupeHbl U yriryOncHbI
GHOIOrHUCCKIE 3HAHUS O PACTEHHUSX, KUBOTHBIX, Tpubax, OAKTEpHsX, OPraHu3Me HeI0BCKa, OOLIHMX 3aKOHOMEPHOCTIX KHU3HH, JOMOJHHTEIBEHO
BKIIOUCHDl OHONOTHYECKHE CBEJICHHS NPHK/IAJHOr0 M HOMCKOBOIO XapakTepd, KOTOPBIC MOXHO HCITOJIB30BATE KAk OPHCHTHUPBI JUIA
nocieyioniero Beioopa npodeccun. Bo3sMokHa TAKKE HHTETPALUA GHOOrMYCCKAX 3HAHMIT ¢ COOTBETCTBYIOIMMU 3HAHUAMH, IOJYICHHBIMH
0OYYAIOMMMHCS [IPH H3YYeHHH (U3HKH, XHMHH, reorpaguu U MaTEMaTHKH.

CrtpyKTypa NpOrpaMMbl 10 yueOHOMY Ipe/IMETY "Buosorus”" OTpakaer CHCTEMHOYPOBHEBBI H IBOMIOIMOHHBIH TTOAX0/Ibl K HU3YUYCHHIO
Grionoriu. COracHo MM, H3YHAIOTCA CBOHCTBA W 3aKOHOMEPHOCTH, XapaKTepHbIC JUIS KHBBIX CHCTCM PA3HOrO YPOBHS OpraHU3aLiH, IBOTHONHH
OpraHHyYecKoro MHpa Ha 3eMiie, COXpaHCHMH 6HOTOrHYEcKOro pasnoobpasus mianersl. Tak, B 10 ki1acce H3yHaloTCH OCHOBEI MOJICKY/ISIPHOH H
KIICTOYHOH OHOJNOTHH, SMOPHOJNOTHH W OHOJOMH PA3BUTHS, TEHCTHKH M CCICKIMIH, GHOTEXHOJOTHH M CHHTETHYCCKOH OHOJIOTHH,
AKTYATH3UPYIOTCS 3HAHHS 00YJaIOMuUXCs 110 OOTAHUKE, 300J0THH, aHATOMHUH, (pU3HOIOTHH YEJIOBEKa.

Vuebupiii mpeaMer «Buonornsy Mpu3BaH obecneudTs OCBOCHHE 00yJAIOMMMHCS. OHONOIHYECKUX TEOPHEl ¥ 3aKOHOB, wjell, MPUHLMIIOB U
[IPABHIL. NIEXKAIINX B OCHOBE COBPEMEHHO eCTeCTBEHHO-HAYUHOIl KapTHHBI MHpA, 3HAHHI O CTPOCHHH, MHOTOO0Opa3Hi H OCOOEHHOCTAX KICTKH,
OpraHu3sma, MOMyJIAIMH, OHOLEH03a, SKOCUCTEMBI, O BBIIAIOUIAXCH HAYUHBIX JIOCTHXKCHHSX, COBPEMEHHBLIX HCCICAOBAHUAX B OHONOTHH,
IIPHKJIA/HBIX aCTEKTaX OHONOTHYECKHX 3HAHUH. JIUIs pasBUTHS H [10/JICPKaHUSA HHTEPeca 00y AIOMHXCA K OHOJIOTUH HApsy CO 3HAUHTEJILHBIM
OOBEMOM TEOPETHUECKOTO MarepHajia B CO/ICPHKAHMA MPOrpaMMbl [0 GHOJNOrAM MPELYCMOTPEHO 3HAKOMCTBO C MCTOpHEH CTAHOBJICHUS H
pa3BUTHS TOH WM MHOH 001acTH GHONOTHH, BKIAJIOM OTCHCCTBCHHBIX H 3apyOCKHBIX YUYEHBIX B PEUICHHC BAKHCHIINX OHOJIOTHYECKUX H
IKOJIOTHYCCKHX MPOOIIEM.

[lenp u3ydeHus y4eOHOro npeamera «Buosiorug» Ha YyriayOJEHHOM YpOBHE — OBJIAICHHC 00yyaiONMMHCA 3HAHUSIMH O CTPYKTYPHO-
GyHKUHOHANLHON OPraHK3alliy KHUBBIX CUCTEM PA3HOIO paHTa H npHoOpereHne yMEHHH UCIOIBb30BATh 5TH 3HAHUS B ¢dopMupoBaHnH HHTEpECa
K olpe/eEnHoll 06nacTH npodheccHOHANTBHON JICATENLHOCTH. CBSI3AHHON ¢ GHONOrHEil, WIK K BBIOOPY YUeOHOTO 3aBE/ICHHA JUI ITPOJIO/KCHH
GHOJIOIHYECKOT0 00pa3oBaHHsl.

_N._.OC.._,E.»%G::G [EJIH H3YYCHHUSA u\ﬂﬂﬁu‘@:O_JO npeaMera «buonorus» Ha u\ﬂbu\@bm:mmoz YpPOBHE obecneuuBaeTcd PCUICHUEM CIICAYIOMIHX 3a/1a4:



OCBOCHHE OOYUAIOIMMACSH CHCTEMBI OHOJIOIMYECKMX 3HAHHM{: 00 OCHOBHBIX OHOJOIMMECKHX TCOPHAX, KOHIICIIIAAX, THIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M [PABMIIAX, COCTABJSIONMX COBPEMEHHYIO CCTCCTBEHHO-HAYHHYIO KapTHHy MHpa. O CTpOeHUH, MHOroo0pasui U
0COGEHHOCTSX BHOTOTMYECKUX CHCTeM (KIeTKa, OpraHu3M, MONyIAmus, Bui, OHOreoueHos, 6uochepa); O BBHUIAOMIUXCS OTKPHITHIX H
Oomﬁo?_n::rmx HCCIIC/IOBAHHAX B OMOJIOTHH;, 03HAKOMIICHHE OQVZ—EO:H:HOM ¢ METOJJaMH IMO3HAHHsA KHBOMH [TPUPOJIBI:

HCCIIEIOBATEILCKIMH METOIAMH OHONOTHYECKHX HAYK (MONCKYISAPHOH U KIETOUHOH OHONIOrHH, YMOPHOIOrHH U OHOTOIHH Pa3BUTHA, TCHCTHKH
H CCNICKIMHM. OHMOTEXHOJOTHH W CHHTETHYECKOH OHOJIOTHH, MalCoHTOJIOIHH, 9KOJNOTHH); METOJAMH CaMOCTOSTEIIBHOIO  MPOBCJICHHA
GHONOrHUCCKUX MCCIeIoBaHuil B saboparopud W B npupoje (HabiioJieHne, W3MEPEeHHE, OKCNEpUMEHT, MOJICTHPOBAHHKE); OBIIAJICHHE
06YUAIOIIAMHCS YMEHHAMH: CAMOCTOSTENIBHO HAXOHTh, aHATH3HPOBATE H

HCTIOIE30BATH BHONOIHYECKYIO HH(QOPMAITHIO; T0JB30BATbCS OHONOTHYECKOH TEPMHUHONOIHEH ¥ CHMBOJIMKOM; yCTAHABINBATL CBA3b MCKIY
pasBuTHEM OHOJIOTHM U COIHMAIBHO-OKOHOMHUECKHMH M IKOIOrHYECKHMH mpoGJieMaMH  YENIOBEYeCTBa; OLECHHBATH IOCICACTBHA cBOEi
JIEATEIILHOCTH [10 OTHONICHUIO K OKPYIKarouieH MpHpoHoii cpee. COOCTBCHHOMY 3/I0POBBIO H 310POBRIO OKPYKAIONHX JIO/IeH; 000CHOBBIBATE
1 coGI0aTh MEPBI MPOQHIAKTHKA HHPEKIMOHHbIX 3a00JIeBaHNIA, PABUIIA IOBEACHIUA B IPHPOJIC H obecriedeHnst 0e30MacHOCTH COOCTBEHHOM
JKU3HEICATENHHOCTH B UPE3BBIYANHBIX CHTYAIHSX IPHPOJHOTO M TEXHOICHHOIO XapakTepa; XapakTephsoBarh COBpeMEHHbIE HAyYHEIC
OTKpBITHS B OOIACTH OGHOJOTHH; PA3BHTHC Y OOYHAIOUIMXCS MHTCIUICKTYAILHBIX H TBOPHCCKHX criocoOHOCTE B mpoliecce 3HAKOMCTBA €
BBUTAIONIHMHACS OTKPHITHAMH H COBPEMCHHBIMH HCCIETIOBAHMAMI B OHONIOTHH, PEIIACMBIMH CIO poGIEeMaMH, METOIONOTHEH OHONOIHYCCKOTO
HCCITe IOBAHHS, IPOBEICHHS IKCICPUMEHTAILHBIX HCCIENOBAHNH, peeHis OHOIOTHHECKHX 3a1at, MOJCIHPOBAHHA OHONOIHYECKHX OOBEKTOB
| TIPOIIECCOB; BOCITUTAHHE Y 00Y4AIOLIHXCA IEHHOCTHOrO OTHOUICHHS K ’KHBOI1 IPUPO/IC B TENIOM H K

OTICIBHBIM €& 0OBEKTaM M SBIeHHAM; (OPMHPOBAHIE KOIOTHYECKOH, FCHETHICCKOH rpaMOTHOCTH, o0mieit KyJbTYpPBI IOBEJICHUS B IPHPOJIC,
MHTErPAIMH  eCTeCTBEHHO-HAYUHBIX 3HAHWil; npuodpeTeHne 0OYYaIOIEMHCH KOMIICTEHTHOCTH B PAlHOHANBLHOM  [PHPOIONOJIL30BAHIH
(cobmrojicHue NPaBH NMOBEJICHAS B [PUPOJIC, OXpaHbl BHIOB, SKOCHCTCM, Guocdepsl), COXpaHEHHH COOCTBEHHOIO 3/0POBLI M 3JI0POBbA
OKpYKAIOUMX JHO/IeH (CoOMmoeHns Mep NPOQHIAKTHKH 3260 1cBatmiL. ofecricueHue Oe30NaCHOCTH KUIHEACHTENHHOCTH B UPE3BbIYAHBIX
CHTYaIlMAX NPHPOHOTO M TEXHOICHHOIO XapakIepa) Ha OCHOBC HCIOIL30OBAHHS GUOJIOTHYECKHX 3HAHUI H YMEHHI B MOBCCIHEBHOM HKH3HH:
co3laHHE YCHIOBHil Ul OCO3HAaHHOTO BbIOOpa OOYYAIOUIMMUCA HHJIMBH/yalbHON 00pa3oBaTe/IbHOH  TPACKTOPHH, cnocoOcTByOIIEH
[OCIIEYIOMEMY TTPO(ECCHOHATBHOMY CAMOOTIPE/ICIICHHIO, B COOTBETCTBHH € HHIMBHLy ATbHBIMH MHTEpeCaMH U MOTPeOHOCTAMH PErHOHa.
OB11ee YHEIO YacoB, OTBEACHHBIX Ha H3ydeHHe OHONOrHH Ha yriiyOJIeHHOM yPOBHE CpE/IHETrO obero obpaszosanus, cocraBnset 204 qaca: 10
tacce — 102 yaca (3 4aca B nesiemio), B 11 knacce — 102 vaca (3 qaca B HEJIEITIO).

Ot6op OpraHM3alMOHHBIX (OPM, METOJIOB U cpeicTB 0OyueHHUS GUONOrHA OCYLIECTBIAETCS ¢ YYETOM CrHelnpHKH €ro CojAepiKaind H
HANPABJICHHOCTH Ha TPO/IOJDKEHHE GHONOrHYECKOro 00pasoBanus B OpraHH3aliuaX CpeHero mpod)eCcCHOHAILHOTO H BRICIIETO 00pa3oBaHHL.
O6s3aTeNbHBIM YCJIOBHEM [IpH 00yueHHn Guonoruu Ha yriyOnEHHOM YpOBHE SBJIACTCA MPOBEACHHS ;1aBopPaTOPHBIX U MPAKTHYECKUX paboT.
Takxke ydacTHe 00yJarOIMXCs B BBINTOIHEHUH TIPOESKTHBIX H yUeOHO-HCCIE/0BATEIBCKNX paboT, TeMATHKA KOTOPHIX OINPEJIEACTCH YIUTEICM
Ha OCHOBE HMCIOIIMXCS MATEPUATIBHO-TEXHHUECKHX PECYPCOB U MECTHBIX PHPOHBIX YCIOBHH.

COJEPKAHUE OBYYEHHUA



10 KJIACC

Cojiep/kaHue POTPAMMbI, BRICICHHOC KYPCUGOM, HE BXOTHT B NPOBEPKY IOCYAAPCTBEHHOMH HTOTOBOH aTTeCTAIHH (THA).

Tema 1. buoJiorus Kak HayKa

CoppeMeHHast OHOJIOTHA — KOMILICKCHAsA HAYKA. Kparkas HCTOpHA pa3sBHTHS OHONOTHH. BHOJOIMYCCKHE HAYKH H H3ydaeMble HMH IPODJIeMbL
OyHAMEHTAIBHBIC, IPHKIATHBIC U NOHCKOBBIC HAYUHBIC fccleI0BaHns B OHOJIOTHH.

Ipayenne GHOJOTHH B JOPMHPOBAHHH COBPEMCHHOTH eCTeCTBEHHO-HAYUHOM KapTUHBl MHPA. IIpodeccnu. cBsi3aHHbIC C Ouonorueii. 3HaueHNe
GHOJIOTMH B IIPAKTHYECKOI JIEATC/ILHOCTH HE/IOBEKa: MEIUIIMHE, CEJIECKOM XO3AHCTBE, NPOMBIILICHHOCTH, OXPaHe NPUPOBL. JleMOHCTpAIIH
[loprpeTsl: APHCTOTEIb, Teodpacr, K. JIunneii, XK. b. Jlamapx, 4. Jlapeum, V. I'apseii, I'. Mennens, B. Y. Bepuayckuii, 1. I1. [TaBnos. U. .
Meunukos, H. Y. Basunos, H. B. TumodeesPecoBckui, Jix. Yorcon, @. Kpuk, /1. K. benses.

Ta6muisl 1 cxembl: «CBa3p OHONIOTHH € APYTHMH HAYKaMu», «CucreMa OHOMOrHYECKHX HAYKY.

Tema 2. Kupble cHCTEMBI H HX H3YYICHHE

WHBBIE CHCTEMBI KAK MpeaMeT u3ydeHis Guosorni. CBOHCTBA JKIBEBIX CHCTEM: ¢JIMHCTBO XMMHUYECKOTO COCTaBa, JIACKPETHOCTh H IEJIOCTHOCTD,
CIOKHOCTH M YIOPSIOUEHHOCTE CTPYKTYPBI, OTKPBRITOCTS, CAMOOpPraHH3aIlis, CAMOBOCTIPOH3BE/ICHHE, Pa3APAKAMOCTD. M3MEHYHBOCTb, POCT U
pa3BHTHE.

VpoBHU OpraHA3alHH KUBBIX CHCTCM: MOJICKY ISPHEIH, KICTOUHBIH, TKAHCBBIH, OpraHn3MEHHBIH, IO ISIHOHHO-BH/I0BOH, IKOCHCTEMHBIN
(6uoreoneHoTHYecKHit), OnocdepHbIi. [Iporeccsl, MPOHCXOMAIIHE B JKHUBBIX CHCTCMaX. OCHOBHBIE IIPH3HAKH SKHBOTO. H3Hb Kak (hopma
cymecTsoBaHus Matepud. Hayku, n3y4aroliie ;KuBbIC CHCTEMBI Ha PasHBIX YPOBHSIX OpraHn3aIliH.

M3yuenue KHBBIX crucTeM. MeTosibl Guonornueckoii Hayku. Habmoenue, H3Mepenue, S5KCnepuMeHT, crcTemMaTH3anys, Meraasanus. [lonsiTue o
JapMCHMOl M HesasHcumolt nepemennoii. Iliannpopanue SKCHCPUMEHTA. [Tocraorka u rpopepka rumotes. Hymesas runoresa. [Tousitue
BBLIOOPKH U €& JIOCTOBEPHOCTE. Pasbpoc B 6HONOrMUeCKHX JAHHBIX. OleHKa JIOCTOBEPHOCTH IMOJYYEHHBIX PE3YILTATOB. [IpuHiHBI HCKAXKEH U5
pe3yIbTaToB HKCHepuMenTa. [oHATHE CTATHCTHIECKOTO TecTa.

JlemoHCTpaHH

Tabauibl 1 cXeMbl: «OCHOBHBIE PH3HAKH KU3HHY, BHONOTHYCCKHE CHCTEMELD, «CROICTRA KUBOI MaTepUum», «Y pOBHI OpraHu3aiii JKUBOH
npuponb», «CTpoeHHe KHBOTHOH KICTKHY, «TKamn SKUBOTHBIX», «CHCTEMBI OPraHOB YENOBEUCCKOrO OpraHusMay, «buoreoneHo3»,
«buochepar, «MeTo/pl H3yHeHHs AUBOH MTPUPOJILIY.

OGopy ioBanue: TaGopaTopHoe 000PYIOBAHHE ST NPOBE/ICHEA HaOII0/IeHHIT, H3MEPEHH, YKCIIEPHMCHTOB.

[IpaxTudeckas padora «crnonn3oBanne pasiHiHEX METOJIOB IIPH H3YYEHHH KHUBBIX CHCTEMY.

Tema 3. buojiorus KJIeTKH

KieTka — CTpYKTYPHO-QYHKIIHOHATBHAS CIMHHIA XHBOTO. UcTopusi OTKpbITHS KNETKA. PaboThl P. I'yka. A. Jleenryka. Kierounas TeopHs {L.
[Isann. M. ILneiinen, P. Bupxos). OCHOBHBIC NOJIOKCHHA COBPEMEHHOI KI€TOMHO# TCOPHH.



MeTo/IbI MOJIEKYJIAPHOH H KJICTOUHO# OHOJIOTHH: MHKPOCKOIIHA, xpomarorpadus., MMEKTPOPOPes3, MCTOL MCICHBIX aToMOB, JH(pepeHIHaIBLHOC
(eHTpHYIHPOBAHHE, KYIbTHBHPOBAHUE  KIETOK. H3yyenue QurcupoGannblx  Kienox. INEeKTPOHHAS MHKPOCKOIIHSL. Koungporanonas
MUKPOCKONUS. Bumansioe (Mpudicu3HeNIL0e) UZYHEeHUE KACTOK. JleMOHCTPAIHMH
[Toprpetsi: P. I'yk, A. JIeBeHryK, T. IlIann, M. neiizen, P. Bupxos. K. M. bap.
TaGnuitbl 4 cXeMbl: «CBETOBOH MHKPOCKOID), «DICKTPOHHBIH MEKPOCKOID, «McTopus pasBiTHs METOOB MHKPOCKOITHH.
OGopy/I0BaHHe: CBETOBOH MIKPOCKOI, MHKPOTIPCITAPATLI PACTHTEIIHHBIX, KHBOTHBIX 1 OAKTCPHATBHBIX KICTOK.
[pakTuveckasi  padora «/3ydeHHe METOJOB  KIETOYHO#H Guonorun  (xpomarorpadus, yextpodopes,  aubdepeHIHATBHOC
nerrpudyruposanue, [TLP)».
Tema 4. XUMHUCCKAs OPramu3anus KJIeTKH
XyuMuuecKuii cocTaB KIETKH. Makpo-, MHKPO- H yJIbTPaMHKPOIJIEMCHTLI. Boja M €& pomb KAk PACTBOPHTEINS, PEAreHra, yuacTue B
CTPYKTYPUPOBAHHH KJICTKH, TCTIOPCTyIAIHH. MuHepaIbHbIE BEIIeCTBa KIIETKH, HX OHOIOrHYecKas poik. Poib KATHOHOB H AHHOHOB B KJICTKC.
Oprandyeckue BEIIECTBA KIETKH. BHONOrMYecKH e TOMHMephL. Bk, AMHHOKUCIOTHBIH COCTaB 6enkoB. CTPYKTYpBl O€JIKOBOH MOJICKYIIBL.
[lepeuyHasg CTPYKTypa Genka. MEINTHHAS CBA3b. BTOpUUHAs, TpETHYHAsA, YCTBCPTHIHAA cTpYKTYphL. JleHaTyparius. CgoiicrBa OENKOB.
Knaccudukanus 6enkos. buonornieckue ynxuun 6enxos. [lpuonst.
Viesoapl. MoHOcaxapusipl, JHCAXapujbl, OMUrocaxaphibl H nonucaxapuasl. OOmMiA MUIaH CTPOCHHA H pU3MKO-XUMHYECKAE CBOHCTBA
YIJIeBOJIOB. BHOIOIHYECKHE (YHKIHH YITICBOJIOB.
Tl DrapoguibHo-ruapodoOHbie  CBOHCTBA. Knaccndukarus JHIHIOB.  TPUTIHUICPHIEL. dochonummabl, BOCKH, CTEPOHIBL.
Buojoruyeckie (QyEKiuu o,  OOupme CBOHCTBA ouoyorndeckux MemOpaH — TeKy4YeCThb, cHocOOHOCTh K  CAMO3aMbIKaHHIO,
[TOJIYTPOHHIIAEMOCTD.

HykjIeHHOBBIC KHCIIOTHI. JIHK u PHK. Crpoemie HYKICHHOBBIX KHCIIOT. HyKJ1€oTH/IbL.
[IpuHLHI KOMILICMEHTAPHOCTH. Ipasuio Yapradda. Ctpykrypa JIHK — asoifnas crmpaib. MeCTOHAXOKICHUE 1 Guonorunueckue QyHKIHU
JTHK. Buzpl PHK. @yuxmin PHK B knetke.
Crpoenue Monekyst AT®. MakpoIpruuecKue CBsi3H B MOJICKYIIC AT®. Buonorndeckue Gynkunn ATO. BoccTaHOBICHHBIC NepeHOCYHKH, UX
Pynkuun B Kierke. [pyeue nykneozuompugocamel (HT®). CeKBEHHPOBAHUE JIHK. Memoowsl 2eHoMuKl, MpancKpunmoMuri, POMEeOMUKL
CTpykTypHas OHOJOrHs: OHOXHMHYECKHE H Guodu3MUecKHEe HCCIIE/IOBaHNs  cocTaBa U NPOCTPAHCTBEHHON CTPYKTYpbI OHOMOJIEKYIL.
Mooenuposanue cmpykmypbol u yuryuit GUOMOICKYI U UX KOMPIEKCOG. Kovnwviomepuuiii Qu3ain u 0p2anuyecKkull cunmes fuoMoONCKYl U UX
HeNPUPOOHBIX AHAL0208.
JlemoHCcTpAUMEI
[Toprperst: JI. TTomuur, Jix. Vorcon, ®. Kpuk, M. Yunxunc, P. @paHkinH, @, Courep, C. IIpy3umep.

bﬂmﬁﬁﬂzgvh AATGO:ﬁohObO:EG XUMHYECKHX 3JICMCHTOB B HEKUBOI NPUPOJIEY, AATQnEﬁﬁEGEOEEO XUMHUCCKHX DJIEMECHTOB B FKUBOH IIPHPOIACH.



Tabmums! 1 cxembl: «Ilepuoguueckas TabJMIA XUMHUCCKUX 3JIeMEHTOB», «CTpoeHHE MOJICKYJIBI BO/IbD), «BelecTsa B COCTaBE OpPraHu3MOB»,
«Crpoenue MoJieKynbl Oenka», «CTpyKTypbl OenkoBoil Mosekynbly., «CTpoeHHe MONEKys YIIEeBOJOB», «CTPOCHHE MOICKYJ JIHIHJIOBY,
«HyxienHoBbIe KHCJ0TB, «CTpoeHHe MOJeKyJIsl ATOx.

O0opy/loBaHKE: XHMHYECKas [10cy/1a U 000py/1I0BaHHeE.

Jlaboparopuas padora «OOHapyxenue OCJIKOB ¢ IIOMONILIO KAUECTBEHHBIX PEAKIHILY.

JlaGoparopHasi paGora «VccienoBanye HyKICHHOBBLIX KHCIIOT, BBIJCJICHHBIX U3 KJIETOK pa3THUHBLIX OPraHH3MOBY.

Tema 5. Crpoenne 0 QYHKUHH KICTKH

THIBI KIETOK: yKApHOTHYECKas U IpokapHoTudeckas. CTpyKTypHO-QYHKITHOHAIBHEIE 00pa30BaHUA KIIETKH.

CrpoeHue NpokapuoTHYeckoil kieTkH. Kieroudas crteHka Oakrtepuil m apxei. OcOOCHHOCTH CTPOEHHS rereporpoHOi U aBTOTPOdHOIH
[IPOKAPHOTHYECKUX KIIETOK. MecTo i pollb IPOKapHOT B OHOIIEHO3aX.

Crpoenrie U (QyHKIMOHMpOBaHHE SyKapHoTHYeckoil KieTkn. Ilmasmarmueckas memOpana (muasmanemma). CIpykrypa M1a3MaTHYECKOid
MeMOpanbl. TpaHcmopT BelecTs uepes mia3MaTHIecKyio Membpany: naccusHblil (auddysns, obneruénnas mudysust), ak THBHBIN (TEPBHYHbIH
M BTOPUUHBIL AaKTHBHBIH Tpancnopt). [lonynponunaemocts MemOpaHbl Pa0oTa HATpHii-KaTHEBOro Hacoca. DJHIOUHTO3: NHHOUUTO3,
daronuros. Ixzonutos. Kierounas crerka. CTpykTypa H GYHKIME KICTOYHOMN CTEHKH pacTeHHH, rprHOoB.

[urornasma. Llurozoms. Ilurockener. JIBwkenuwe umrorurasmel.  Opranounsl  kieTku.  OpuomemOpanmbie  OPraHOHABL  KIETKH:
suomasMatideckas cetb (DIIC), annapar [oNbIKH, TH30COMBI, HX cTpoeHHe W (QyHKIMH. B3auMocBs3h 071HOMEMOPAHHBIX OPraHOMIOB
knetkn. CTpoeHHe TpaHyIsapHOro peTHKyIyma. Mexanuszm nanpagienus 6eaxos ¢ IIIC. Cuntes pacTBOPHMBIX O2JIKOB. CHHTEe3 KIIETOYHBIX
membpan. ['namxuit (arpanyspHblil) suaomasmarayeckuii peruxyiaym. Cekperopras gyukims annapara ['oasuka. Modugurayus Oenros 6
annapame I'onvoaicu. Copmuposka 6eaxko6 ¢ annapame I'oav0xcu. TpaHCIIOPT BEECTB B KIeTKe. Bakyols pacTHTETBHBIX KieTOK. KileTouHbIi
cok. Typrop.

[ToNyaBTOHOMHBIC OPraHOMIBI KIETKH: MHTOXOHJIPHH, IUIACTHIABL [Ipoucxoxcoenue yumoxoudpuit u nracmud. Cumouocenes (KC.
Mepeacroscrui, JI. Mapeynuc). Ctpoenne W (QYHKIHH MHTOXOHJPMH M [IacTH/I. llepBHUHBIC, BTOPHYHHIC W CJIOKHBIC [IACTAJIBI
(POTOCHHTE3HPYIOUIHX YYKApHOT. XJIOPOIIACThI, XPOMOILIACTBIL, JISHKOIUIACTHI BHICIIMX PACTeHHH.

HememGpannbie opranouasl kierkn Ctpoenne u QyHKIHH HeMeMOPAaHHBIX OPraHOMJIOB KICTKH. PHOOCOMBL [Ipovescymounsie guiamenmot.
MukpouiIaMeHTbl. AKmunogbie Mukpoguramennmot. MplledHbIe KIETKH. AKMUHOGbIe KOMROHCHMbL HeMblueHblX K1enok. MukpoTpy0odKu.
Krertounsii mentp. CTpoeHHE M JBHXKEHHE KI'YTHKOB H pecHHuYeK. MuKpOTpyOOuKH nMTOIUa3Mel. Llentpronn. beiku, accoyuuposantsle ¢
MuKpoguiamenmazu u Muxpompyoouxavu. Momopuwvie denxu.

Slapo. OBomouKa sjpa, XPOMATHH, KapHOILIa3Ma, SUIPBINKH, HX cTpoenne H (QyHxuuu. SlaepHbii OeNKOBBIH MATPHKC. ITpocTpancreennoe
PACTIONIOKEHHE XPOMOCOM B HHTepdasHoM syipe. Dyxpovamun u 2emepoxpomamun. Beiku XpoMaTuHa — THCTOHBL Jlunavuka aoeprou
obon0uKu 6 Mumose. Hoepuviit mpancnopm.

Kietounsie BEKJIKOUCHH . qﬁm:w: HTCIIbHAasA XapaKTCpuCTHKA KJICTOK OVKaApHuoT



(pacTHTENBHOI, KHBOTHOI, TpulHOH). [leMoHcTpanuy

[Toprpersr: K.C. Mepexkosekuil, JI. Maprysmc.

TaGuuiel U cxeMbl: «CTpoeHHE dyKapHOTHUecKoii KiieTki», «CTpoeHHe KUBOTHOH KICTKH», «CtpocHHe pacTUTeNbHON KIeTKi», «CTpocH#e
MHTOXOHJIPHEY, «S1/1po», «CTpoeHHe NPOKAPHOTHYCCKOH KIICTKHY.

OGopyIoBaHKE: CBETOBOI MUKPOCKOIL, MHKPOIPEapaThl pACTATEIbHBIX, KUBOTHBIX KICTOK, MUKpOIIpenaparThl 0aKTepHabHbIX KIICTOK.
JIaGoparopuas paGora «M3yueHre CTPOCHHS KICTOK Pa3IMIHBIX OPraHH3MOBY.

IpakTnueckas padora «M3ydeHue cBOHCTB KICTOUHOM MeMOpaHbI».

JlaGopaTopras padora «/ccneoBanne 11a3MOIK3a | ICIUIA3MOIIH3a B PACTHTEIBHBIX KIICTKAX.

[pakTHueckast paGora «M3yyenne ABHKCHAA IHTOIIA3MBI B PACTHTENILHBIX KIICTKAX?. Tema 6. O0MeH BemecTB H NpeBpalleHne YJHEPrul

B KJIETKE

ACCUMIISIAS M JUCCHMMISIIS — JIBE CTOPOHbI MeTabou3Ma. Tumsl 00MeHa BEINEeCTB: aBTOTPO(HEIT H reTepoTPOPHBIEL. YHacTHE KHCIOPO/a B
06MEeHHBIX IIpolleccax. JHepreTuyeckoe obecneveHHe KICTKH: INPEBPAICHHE AT® B obMmenubx nporeccax. QepMeHTATHBHBIA XapakTep
peakiuii kierounoro Merabonusma. MepMeHThl, HX CTPOCHHE, cpoiierBa 1 Mexanmsm geiicreus. Kodepmentsl. Otnmuns ¢epMeHTOB OT
HEOPraHWYECKHX KaTaNu3aTopoB. besku-aKTHBaTOPhl 1 GeNKH-HHTHOUTOPBL. 3aBHCUMOCTE CKOPOCTH (hepPMEHTATHBHBIX peakiluii OT pa3JIHYHbIX
haxTopoB.

[leppuunblii CHHTE3 OpraHHYecKHX BCHICCTE B’ KICTKE. DoTocuHTes. AHOKCUPCHHbIT U OKCU2CHHBLI  (pomocunmes y Oaxkmepuil.
Ceemocobupaiowue nueMenmsl 4 MUZMeHmbl PeaKyuonnozo yenmpa. Poib XJIOpOILIACTOB B IPorecce dorocunresa. CperoBas U TEMHOBAs
paspl. Pomoodsixanue, Ci, C+- u CAM-munei pomocunmesa. TIpogyKTHBHOCTE (oTOCHHTE3a. BIIHAHNC pA3IHIHBIX ¢akTOpoB HA CKOPOCTH
¢orocunTesa. 3HaueHUEe GOTOCHHTE3A.

XemocunTes. Pa3zHoobpasue OpraHu3MOB-XeMOCHHTETHKOB: HHTPHQUIHPYIOLIHE GaxTepuu, kene300aKTepuu, cepodaKTepHl. BOJOPOAHBIC
faxTepuH. 3HaYEHHE XCMOCHHTE3A.

Anaspobuple opraHm3Mel. Bujber Oposxenus. IIpomxykTsl OpoKeHHs W MX HCIIONb30BAHUC YEIOBEKOM. Anad’po0Hbie MHKPOOPraHH3Mbl KaK
00BEKTH BHOTEXHOJIOTHH H BO30yauTenn Ooe3Heii.

AspoGHBIe Oprani3Mbl. ITallbl 3HEPreTHYECKOro 0OMeHa. [loaroToBUTEIbHBI HTan. [THKOIN3 — OECKHCIOPOHOC PACHICIUICHUE ITFOKO3bI.
BHOMOrHUYECKOE OKHCIICHHE, WM KIETOUHOE AbiXaHue. Pojib MHTOXOH/IpHIt B I1porieccax OHOIOTHYECKOTO OKHCIICHHAS. [[MKIIHIECKHE PEaKIHH.
OkucnutensHoe QochopuipoBanne. Juepeus MeMOPanHo20 2paouenma npomonos. Cunmes AT®: paboma npomounoi ATDcunmasot.
[TpeumyiecTBa adpodHOIO MyTH 0OMEeHA BEIIECTB NEpet anaspoOHbIM. DHEKTHBHOCTH IHEPreTHYECKOrO OOMEHa. JleMoHCTpAIHH

[oprperst: Jlx. [Ipuctmn, K. A. Tumupsses, C. H. Bunorpazckuit, B. A. Durensrapar, I1. Muryenr, I'. A. 3aBap3ui.

Ta6uib! 1 cXeMbl: «DOoToCHHTEY, « JHepreTHyeckuii ooMen», «brHocnHTe3 OCJIKay, «Crpoenne gepMeHTa”, «XEMOCHHTE3Y.

OGopy/I0BaHKe: CBETOBOI MHKPOCKOII, 000pY/10BAHHE [Tl IPHIOTOBJICHHS [TOCTOSHHBIX H BPEMCHHDIX MUKPOIIPENapaToB.

JaGoparopuasi padora «/3yueHue KaTaInTHYeCKOH aKTHBHOCTH (bepmeHTOB (Ha NpUMEpe aMUIIa3hl HITH KaTanasbl)».



JlaGopaTopuas padora «/3ydenue (epMEHTATHBHOrO PACIICILUICHIS MEPOKCH/A BO/OPOAA B PACTHTEIBHBIX 1 KHBOTHDBIX KIICTKAX).
JlabopaTopHasi pabora «CpaBHeHHe NporeccoB GOoTOCHHTEA H XEMOCHHTE3A. JlaGopatopuas padora «CpaBHEHAE MPOILECCOR

Gpokenus | Jpixanns. Tema 7. HacsrenersenHast HugopMaiius H peausamis e B KIeTKe

Peakiiy MATPHUYHOr0 cHHTe3a. [IPHHIHMIT KOMILICMCHTApHOCTH B PEeaKIHsIX MaTPUYHOTO CHHTE3A. Peaymzaims HacyeCTReHHOH HH(opMaIHH.
[emerwdeckuii koj, ero cpoiicTsa. Tpasckpurmms — marpiunpiit  cuntes PHK.  Tlpunumres TPAHCKPHUIILMU:  KOMILIEMCHTAPHOCTD,
AHTHIIAPAUICIIBHOCT, ACHMMETPHIHOCT. Cospesanue vampuunvix PHK 6 JyKapuomuueckolt kiemre. I Texooupyrougue PHK.

Tpaucnsnus 1 €€ dTalbl. Vyacrue tpancnoptasix PHK B OnocunTese Genka. Yenopus GunocunTesa Oenka. Kopuposanue aMHHOKHCIOT. Pons
pubocoM B OMOCHHTE3C Oenka.

Cospexentibie nPeoCmMasIenus 0 Cmpoenuu 2eHos. Opranu3ais IreHOMa y IPOKapUOT H JYKAPHOT. Perynsiust akTHBHOCTH T€HOB Y IIPOKAPUOT.
[unoresa onepona (. XKako6, XK. Mano). Mouexyaapivie MeXanusmbl sKenpeccuu 2enog y sykapuom. Poite xpoyamuna & peayrayiy pabomaot
cenog. Peryisiins 0OMEHHBIX IPOLIECCOB B KIETKE. Kinerounslif roMeocTas.

Bupychl — HEKJIETOUHBIC GOPMBI KU3HH oGnuratple mapasuThl. CTPOEHHE NPOCTBIX M CIIOXKHBIX BUPYCOB, peTpoBHpYCOB, GakTeprnodaros.
JKuznennotii yuxn JHK-codepoicawjux  6upycos, PHK-codepacaiyux  6upycos, Gaxmepuogazos. Qopamias MpancKPURYLA, pesepmasa,
unmezpasda.

BupycHbie 3a00eBatus YeIOBEKa, KHBOTHBIX, pacreruit. CITUJL, COVID-19, conuaibHbIe 1 MeTHIIHHCKHE [1POOJIEMBL.

Buoungopmamurd: unmezpayus u andiuz Gonvuux Maccueoe («bigdata») cmpykmypHvix Guonosuveckux oannelx. Hanomexnonrocuu 6
Guonozui u meduyune. Ipopavmupyemvie Gyuryui Genwos. Cnocolur docmagku ekapems. J1eMOHCTpaHn

[Toprperst: H. K. Konbuos. /1. . ViBaHOBCKHIA.

TaGmuipl 1 cxembl: «buocunTes Oerkay, «enetnyeckuii ko, «Bupycbi», «bakteprodaru».

[IpakTHyeckas pabora «Cosanue MOJICIH BUpyCan.

Tema 8. AKi3HeHHBI NHKI KICTKH

KeTouHbli MK, €ro Mepuo/ibl H peryJiaius. Hntepdaza n Muto3. OCOOCHHOCTH [POIECCOB, [IPOTEKAOMIMX B HHTCP(ase. [ToroToBKa KJIETKH
K jeneHnro. [IpeCHHTETHICCKHH (I10CTMHTOTHYECKHIT), CHHTETHYCCKUH U OCTCHHTETHUECKAT (IPeMUTOTHUECKHUET) ITEPHO/IbI unrepdazbl.
Marpuunsii  cunres  JIHK  —  perikarius. punmuner  permkaima  JIHK: - KOMIUIGMCHTAPHOCTE, OJIYKOHCEPBATHBHbIN ~ CHHTE3,
AHTHIAPAIIENILHOCTE. MeXanusM peruiHKalim JIHK. Xpomocombl. CTpoeHHE XPOMOCOM. Tenomephl B TejOMeEpasa. XpomocoMHBIH Habop
KIIeTKH — KAPUOTHIL. JIUILTON/THBIH 1 FAIUTOMIHBIH HAG0PHI XPOMOCOM. [ OMOJIOTHYHbIE XPOMOCOMBI. [TonoBHIE XPOMOCOMBL.

Jlenenne KieTkdn — MuTO3. CTazMu MHTO32 H IIPOKMCXOJIAIINE B HHUX IPOLECCHL. Tunsr MuTo3a. KapHokuHe3 H IATOKHHE3. bHOJIOrHIeCKoe
3HAYCHHE MHTO34.

Perysiiis MHTOTHYECKOTO [IHK/IA KJICTKH. [TporpamMmupyemast KIeTouHas rufens — anonTos.

KiieTouHoe SUIpo. XpOMOCOMBI, (YHKIMOHAIbHAS I'CHOMHKA. Mexanuzmor nponudepayui, Ou@epenyuposru, cmapenii i ubenu K1emox.
«L[ugpposast Kremra» — Buounpopmamiecrue Mooeau GYHRYUONUPOGANUS KICKLL.



JleMOHCTpAIHH

TaGmuibl 1 cxeMbl: «Ku3HeHHBI UK KICTKID, «MuT03», «CTpoeHHE XPOMOCOMY, «PernrKkanms JIHKD.

O6opy/loBaHHe: CBETOBOH MUKPOCKOTL, mukponpenaparsr: «MHTO3 B KIETKaX KOpEIIKa JIyKay.

JlaGoparopHas pabora «l3yucHne XpoOMOCOM Ha FOTOBBIX MUKPOIIPEIaparax».

JlaGoparopuasi pabora «Habmo enue MUTO3a B KIIeTKaxX KOHUYMKA KOpellka Jiyka (Ha roTOBBIX MHKpOTIperapaTax)».

Tema 9. CTpoenne H pyHKIHH OPraHuiMos

Buosoruteckoe pasHoodpasue opranin3mMos. OIHOKICTOHBIC, KOJOHHAIBHBIE, MHOTOKJIETOYHBIE OPraHH3MBbl.

OCcoGEeHHOCTH CTPOCHUS U IKH3HEACATCILHOCTH OJIHOKJICTOUHBIX OpraHu3MoB. bakrepun. apXcH, OJIHOKJICTOUHBIE TPHOBL OJHOKICTOUHDIC
BOJIOPOCIIH, JIPYIHe NPOTHCTBI. KononuaibHble Opranu3Mbl.

B3auMOCBsI3b dacTeif MHOMOKJIETOYHOr0 Oprani3Ma. TkaHH, OPraHbl ¥ CHCTEMbI OPraHoB. Oprann3M Kak e/IHHOE HEe0e. ["'omeocTas.

Tkauu pacreHnil. Tumbl pacTHTEILHBIX TKameit: obpasoBaTelbHaA, NOKPOBHAL, ITPOBOALLIAL, ocroBHas, MexaHmueckas. OcoOCHHOCTH
crpoenust, QYHKIUHA H PACIONOKEHAL TKaHeii B OpraHax pacTeHHii.

TxaHu KABOTHBIX H dyenoseka. THIIbI KHUBOTHBIX rKaHell: SIHTETHATbHAA, COSAMHUTENBHAS, MbIIIETHAs, HCPBHAT. OcoOeHHOCTH CTPOCHHU,
QyHKIMI H paclo/I0KEHHA TKaHell B opraHax JKMBOTHBIX H 4eJIOBECKA.

Oprasbl. BeretaTHBHBIC H FCHEPATHBHLIC OPrakbl pactenuii. Opraubl i CHCTEMbBI OPrafos SKHBOTHBIX M deloBexa. OyHKIMHE OPraHoB i CHCTEM
OpraHos.

Onopa Teja Oprann3mMoB. Kapkac pacternii. CkeseTbl OJHOKICTOUHBIX 1 MHOTOK/ICTOUHBIX SKMBOTHBIX. Hapyxubli 1 BHYTPEHHHH CKeJeT.
CTpoeHHe 1 THIIBI COCUHCHUS KOCTEH.

JlBuoKeHHE OpraHu3MOB. JIBHIKCHHC ONHOKJICTOUHBIX OpraHu3MOB: amEO0H/IHOC, KIYTHKOBOC, pecuuuioe. JIBHKCHHE MHOTOKICTOTHBIX
pacTeHHii: TPONH3MbL H HACTHH. JIBHYKEHHE MEOTOKJIETOMHBIX KHBOTHBIX H HCI0BCKA: pneuHast cucrema. Pedyexc. CKeleTHbIE MBIIIIB! H HX
pabora.

[Iuranne Opramu3moB. [TOrOIEHIE BOAbL, YIIIEKHCIOTO rasa 1 MHHEPAILHBIX BEUIECTB PACTCHHAMM. [IuTanue KHBOTHHIX. BHYTPHIIOIOCTHOC
{ BHYTPHKIJICTOUHOE MUIIECBAPCHHUE. [IiTafHe [MO3BOHOMHBIX KUBOTHEIX. OTIENb MUIIECBAPUTEILHONO TpakTa. [lHIIEBapHTEIBHBIC KCICIDL.
[TumeBapuTEiIbHas CHCTEMA YC/IOBEKA.

JIbIxaHHe OpraHu3MOB. JlpIxaHue pacTeHuH. JIpIXaHAE KUBOTHBIX. Jinddyszus rasop uepes MOBEPXHOCTE knerkd. KokHOE JAbIXaHHe.
JIpIxaTesibHas [OBEPXHOCTD. Yabeproe 1 NEroyHoOE JIBIXAHHC. JIbIXaHHE MO3BOHOYHBIX KHBOTHBIX U HCIOBCKA. IBOMIOMHOHHOE YCIIOKHCHHE
CTpOCHUs JErKHX [O3BOHOUHBIX KHBOTHBIX. JlpIxaTeiibHas CHCTEMA YEIOBCKa. MexaHu3M BEHTHHIIMN NETKHX Y NTHIl B MICKOMHTAIOMIHX.
Perynsias abiXanus. JpixaTesbHbpe 00BEMBL

TpaHCIIOPT BEWECTB Y OPraHu3MOB. TpaHCIOPTHBIC CHCTEMBI PACTEHHH. TpanciiopT BEWECTB Y HKHUBOTHBIX. KposenocHasi cucTeMa | € Opratbl.
KpoBeHOCHAsS CHCTEMA II03BOHOMHBIX JKHBOTHBIX u yesoBeka. Cep/ile, KPOBEHOCHBIC COCYIBI H KPOBL. Kpyr# KpoBooOparieHus.

IBOMOIIHOHHBIC YCIIOKHCHHA CTpOCHHUSA mn_qo_wn:oc:o.wm CHCTEMBI 1103BOHOTHBIX JKHUBOTHBIX. PaGoTa cepana 1 ed peryjsaiHs.



BhijielieHie y OpraHn3MoB. Boiienenue y pacTeHuid. Bpieene y aKUBOTHEIX. CoKpaTHTEIbHbIe Bakyou. Oprafbl BbIICICHUA. DunpTpam,
cekpelsi ¥ OOpPAaTHOE BCACHIBAHHME KAK MCXAHH3MbI paboThl OPraHoB BBIICICHUA. Cpsi3p 1OJOCTH Tejia C KPOBEHOCHOI M BBUICIHTEILHOU
cHeTeMaMy. BplelieHe y M03BOHOYHBIX JKHBOTHBIX H HCJIOBCKA. [Toukn. CtpoeHue 1 (GyHKIHOHHPOBAHHE Hedpora. OOpasoBaHHe MOYH Y
YeIOBEKA.

Jamura Yy OPraHu3MoB. 3aluTa y OJHOKJIETOUHBIX OPraHU3MOB. Cropsl GakTepuii M IMCTBI MPOCTCHINHX. 3aiMTa y MHOTOKJICTOUHBIX
pacrtenuii. Kyrukyna. Cpesctsa [TACCHBHOMN W XMMHYECKOI 3aIMThL. (PUTOHIHIBL.

3amuTa y MHOTOKICTOUHBIX KUBOTHBIX. TIOKpOBBL I HX IIPOM3BOJIHbIE. 3allUTa OpraHusMa oT Gonesneii. MMMyHHas cucTeMa 4eloBeKa.
KJieTo4HbI 1 TyMOpaIbHbli NMMYHHTET. BpoxIEHHbI U nproGpeTEHHLIL cnenupuyeckini UMMYHHTCT. Teopus KIOHAILHO-

cenextupnoro ummynurera (I1. Dpmx, @. M. Bepuer, C. Tonerasa). BocramiTe/bHbIe OTBETH OpraHn3MoB. Poib BPOKIEHHOTO HMMYHHTETA B
PA3BHTHH CHCTEMHBIX 3a00/1eBAHIH.

Pa3jipakUMOCTh H PEryJSHs y OPraHH3MOB. PasipakUMOCTb Y OJIHOKJICTOYHBIX OpPTraHu3MOB. Takcuebl. PasjpakumocTh U peryjsinus y
pactenuii. POCTOBbIC BEIIECTBA U HX 3HACHHC,

Heppuas cucreMa U peduieKTopHas peryisius y KUBOTHBIX. HepsHas cuctema # €& OT/IeNbl. DBONIONHOHHOS yCIOKHCHHE cTpOCHHs HEPBHOMN
cHCTeMbl Y KMBOTHBIX. OTZENbl FOJIOBHOTO MO3ra MO3BOHOTHBIX uBoTHBIX. Peduiexc u pedrexropras jyra. besycloBHBIC U YCIOBHBIE
pedUIeKChL.

I'ymopanpHast PEryyaius W SHIOKPHHHAA CHCTEMA XHBOTHBIX H yenopeka. JKese3pl DHJOKPHHHON CHCTEMBbI W HX TOPMOHBI. HeiicTBue
ropMoHoB. B3anMOCBsI3b HEPBHOH U IHJIOKPHHHOHN CHCTEM. ["unoranamo-runoduiapHas CHCTEMA.

JlemoHcTpanuH

[Toprper: . 11. IlaBnos.

TaGnuipl ¥ cxeMbl: «OJIHOKIIETOYHBIE BOJIOPOCIIH, «MHOTOKIETOUHbIE BOIOPOCINY, «bakTepHn», «ITpocreitmue», «OpraHpl IBETKOBBIX
pacTeHuiiy., «CHCTEMbI OPraHOB IO3BOHOYHBIX KUBOTHBIX. «BHyTpeHHEE CTPOCHHE HACEKOMBIX). «Tkauu pacteHnii», «KopHeBbie CHCTEMbID.
«Crpoenue crebnsan, «CrpoeHue MCTOROH IUacTHHKM», «TKaHH JKMBOTHBIX», «Ckener YenoBeKay, «[TmnesapuTenpHas CHCTEMan,
«KpoenocHas cucTeMa», «JlpIxaTeabHas CHCTEMA), «HepsHas cucremar, «Koxa», «MpIIeyHas CHCTeMa.,

«BplienuTelibHas CUCTeMa», «DHIOKPHHHAA CHCTEMay, «CTpoenre MpIIbD, «MMYyHUTET?, «KumeunononocThbiey, «Cxema THTaHHA
pacTennii», «KpOBEHOCHBIC CHCTEMBL MO3BOHOYHBIX JKHBOTHBIX», «Crpoenue ruapb», «CTPOCHHE IUIAHAPUID, «BHyTpeHHEE CTPOCHHE
HoxIeBoro vepssi», «HepsHas cucrema pbiO», «HepsHas crcTeMa JATYIIKH?, «HepBHas cHCTEMA [1PECMBIKAIOULIXCAY. «HepsHas cucreMa
rrruiy, «HepsHas cucTeMa MISKOTIHTAIOIIIX Y. «HepsHas cucrema denopekay, «Peduexcy.

OGopyoBaHKe: CBETOBOI MHKPOCKOI, MHKPOIPCHApaThl OJIHOKJICTOUHBIX OPraHu3MOB, MHKpOTpEnaparhbl TKaHel, paKoBUHBLI MOJUIIOCKOB,
KOJUTCKIIHH HACEKOMBIX, HITIOKOJKHX, JKHBbIC dK3EMIUIIPbl KOMHATHBIX pacrenuii, repbapiy pacTeHUii pasHbIX OTICIOB, BIAXKHBIE [TpenapaThbi
SKHBOTHBIX, CKEJICThI O3BOHOUHBIX, KOJIICKIIHH OCCIIO3BOHOHBIX JKHBOTHBIX, CKEICT yeJIoBeKa, 000pyI0BaHHe /IS JICMOHCTPAUH [TOUBEHHOTO
1 BO3LYIIHOIO ITHTAHMS PACTEHUH, PACIEIIICHHS KpaxMasa 1 GenKoB Mo JieiicTreM (epMeHToB, 000py/I0BaHHE UL IEMOHCTPALMH OIIBITOR
110 M3MEPEHHUIO KIH3HEHHOH EMKOCTH JIEMKHX, MCXaHH3Ma JIBIXATCIBHBIN JIBIKEHMIT, MOJICITH IOJIOBHOTO MO3I'a Pa3IHUHBIX KHBOTHDIX.



JlaGopaTopuasi pabora «M3yucnne TKaHeil pacTeHuii».

JlaGopaTopuas pabora «/3y4eHne TKaHeH JKHBOTHBIXY.

JlaGopaTropHas padora «3ydeHue Oprasos BETKOBOI'O PACTCHHAY.

Tema 10. PazmHoskeHne H pasBHTHE OPraHH3MOB

DopMbl pA3MHOKCHUA OPTaHI3MOB! Gecnosioe (BKIIOYAs BEreTaTHBHOE) U HOJIOBOC. Biibl 6€CIIOIOr0 Pa3MHOMKEHHS: [IOUKOBAHUE, CTIOPYIIAILHA.
dparmenTanus, KIOHHPOBAHKE.

[Tonosoe pasmuoxkenue. [lonoBbie KICTKH, WM TAMCTBL. Meito3. Cramun Meiioza. IlosejgeHue XpoMOcoM B Mmeiioze. Kpoccunrosep.
BHOITOrHYECKH I CMBICT Meii03a U 110JI0BOrO Inpornecca. Meifo3 1 ero MEcTO B JKH3HEHHOM IMKIIC OPraHi3MOB.

[Ipe3apobIIeBOC PA3BUTHE. [aMeTorenes y AKHBOTHBIX. 1T0JOBBIE KCIE3HL. OGpasoBaHie U Pa3BHTHC MOJOBBIX KICTOK. CnepmaTtoreses u
oorete3. CTpOcHHE ITOJIOBBIX KICTOK.

Omo0TBOPEHHE i IMOPHOHAIBHOE PA3BUTHE KHBOTHDIX. Crioco0s! OMIIOOTBOPEHHS:

Hapy*Hoe, BHyTpeHHee. ITaprenorenes.

MHMBHIYAIEHOE Pa3BHTHE OPraHH3MOB (oHTOrene3). DMOPUONOrHS — HAayKa O pasBHTHH opranu3mMoB. Mopgozenes — oona u3 ndeibix
npobnen smbpuonocuu. Konyenyus vopghozenos u modenu ymopghozenesa. Crajun >MOpHOreHe3a XHBOTHBIX (HA MPHMEPE JIATYIIKH).
JlpoGnenne. Tuisl npoGienus. Jemepyunupoganioe u nedepamunuposanmoe opoouenue. bracmyaa, munst 01acmyi. OcobeHHocTH IPOOJICHHS
MJIEKOITHTAIOIIUX. 3apO/IbIIICBbIC JTHCTKH (racTpyJisuus). 3aKajika OpraHos u TKameil W3 3apO/IBIIEBLIX JHCTKOB. B3auMHOC BIHANKC yacTeit
pa3BHBAIONIEIOCH  3aPO/IBIIIA (oMOpHoHANbHAS  MHYKIHA). 3aiiafka IUTaHa  CTPOCHHA SKHBOTHOIO KaKk PpE3YJIbTAaT HEepapXH4CCKHX
B3aHMO/IeiiCTBHIl reHoB. Binstiue Ha SMOPHOHATILHOC PasBHTHE PA3THIHBIX (axTopoB OKPYKAIOIIEH CPeibl.

Poct 1 pa3sBHTHE XKHBOTHBIX. [TocToMOpHOHATBHBIL TIeproL. [IpaMoe 1 HEenpaMOoc passuTie. Pa3BuTHE C meTtamopdo3om y 0ecro3BOHOUHbIX 1
[103BOHOUHBIX KMBOTHBIX. BHOJOrHYECKOE 3HAUCHHE MPAMOTO H HENpSIMOTO PA3BUTHs, HX PAaCHPOCTPAHCHHE B MPUPOILE. Tunsl pocra
kHBOTHEX. DAKTOPHI PEryISIUH POCTa JKHBOTHLIX W HCIOBCKA. CTaxdi TOCTIMOPHOHATEHOTO PA3BUTHS Y KHBOTHBIX H HCIOBCKA. [lepuoib
opToreHesa yesoBexa. CTapeHHe H CMEPTh KaK OHOJIOTHIECKHE NPOILECChL.

PasMHOKCHHE H PA3BHTHE PACTCHHH. [amerodut u criopoput. Meiio3 B KA3HCHHOM [AKIC pactenuit. OGpa3zoBaHue ClIOp B IIPONECCE Meio3a.
[ameTorenes y pactenuii. OIIOIOTBOPEHIE H PA3BUTHE PACTHTCILHBIX oprauu3MoB. J[BoiiHOE OILIOIOTBOPCHHE Y BETKOBRIX pacTeHuii.
OGpa30BaHKE U Pa3BHTHE CCMCHHU.

MexaHH3MBbl PEry/IsIHA OHTOTEHEe3a Y PACTCHHME H HKHBOTHBIX.

JlemoHCTpAIIHH

TMoprpetst: C. I'. Hapaums, X. lnemar.

Tabnuisl ¥ cXeMbl: «BeretaruBHoe pasMHOKCHHED, «THITB 6ECITONOr0 Pa3MHONKEHHsY, «PasMHOKCHHE XITAMHIOMOHABE, «PazmBokeHHE
SBIeHbIY, «PasMHOXKeHHe IHApsD), «Meiiosy, «XpOMOCOMBD, «amerorenesy, «Ctpoenue SIEKICTKH H CHEPMATO3OH/IAN, «OCHOBHBIE
crayuu onrorenesay, «lIpsamoe H HenpAMOe PasBUTHEY. «PaspHTHE MAlicKOro Kykan, «PaspuTie capanin», «Pa3sBuTHE JATYIIKA?, «JIBoiiHoe



OIIOIOTBOPCHHUE Y I[BCTKOBBIX HuNo‘Hd::va, ﬁﬁ,.—,ﬁOn:EG ceMAH OJIHOJOJIBHBIX H JIBYJ1I0JIbHBIX ﬁﬂc%ﬁ:v_mvv, ku*ﬁ&w:mimzm MK ZO@O%O&
Kalycrbl», «OKu3HeHHbIA [THKIT MXa», «Ku3geHHbIA IHKIT [AIOPOTHHKAY, «JKu3HeHHBIN UK COCHBI.

OBopy loBaHKe: CBETOBOH MUKPOCKOIL, MHKPOTIPENapaThl SHIEKICTOK H CICPMATO3O0UIOB, Mojeith «L{HKIT pa3BUTHS JATY KM,
JlaGopaTopuas pabora «M3yuenne CTpoCHIs [IOJIOBBIX KJIETOK Ha FOTOBBIX MHKpOTIpenapaTax».

[IpakTHuecKas padora «BBIsBJICHUE [[PH3HAKOB CXO0JICTBA 3aPO/IbIIEH 03BOHOMHBIX KHBOTHBIX).

JlaGopaTopHas padoTa «CTpoenye OPraHoB pasMHOKEHU BBICHIHX pacTeHHI».

Tema 11. enernuxa — HAYKa 0 HACIEACTBEHHOCTH I H3MEHYHBOCTH OPraHH3MOB

VlcTopus CTAHOBIIEHHS 1 PA3BHTHS ICHETHRH kak Hayku. Pabotsl I'. Mened, I". ne Opusa,

T. Moprana. Pojib 0TEYECTBCHHBIX yuEHbIX B Pa3BUTHH [ECHETHKH. Pacots: H. K. Kombuosa, H. 1. Basunosa, A. H. Benosepcxkoro, I'. Jl.
KaprieueHKo, 10. A. ®uwmnuenxo, H. B. TumodeenalPecoBCKOTO.

OCHOBHBIE TCHETHYECKHE MOHATHA ¥ CHMBOJIBL. [ OMOJIOrHYHBIE XPOMOCOMBI, AUIEIIbHBIC TCHDIL, aNbTepHATHBHBIC NIPH3HAKH, JOMMHAHTHBIN U
pelleCCUBHDIH MPH3HAK, FOMO3HIOTE, reTepo3nroTa, YMCTas JIMHAL, rUOPHIBL, TEHOTHIL, (PeHOTHIL. OCHOBHBIE METOIbl TCHETHKH:
ruOPUIOJIOTHYECKHH, [IUTOJIOTHUECKHIA, MOJIEKYIISIPHO-TEHCTHYECKHH.

JlemoHETPALHH

[Toprpersr: I'. Menens, I'. ie ®pusz, T. Mopran. H. K. Konsuos, H. Y. Basunos, A. H.

Benosepekuit, [, 1. Kapneuenko, 0. A. dununueHko, H. B. TumodeeB-PecoBCKH.

TaGnuibl ¥ cxembl: «MeToIbl FeHETHKIY, «CxXeMbl CKpelHBaHHI».

JlaGoparopHasi padora «Jlpozoduia kak 0OBEKT FeHCTHHECKHUX HCCIEIOBAHHHY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBCHHOCTH

MoHOrMOpHIHOEC CKPCHIMBAHHUC. [Mepsoiii 3aKon Merjens — 3aK0H e/MHo00pa3ns THOPH/IOB MEPBOIO MOKOICHHA. [IpaBusio JOMUHHPOBAHHA.
Bropoii 3akon Menjens — 3aKOH paciieIIeHisi NPH3HAKOB. [UTONIOTHHCCKIE OCHOBbI MOHOTHOPHIHOIO CKpCIIMBAHHA. [unoTre3a 4YUCTOTHI
ramer.

AHaTH3UpYIOlIee CKpemnBanue. [IpoMexyToUHbIi XapaKTep HACICAOBANHL. PaciieruieHne NpH3HaKoB [IPH HEIIOIHOM JIOMHHHPOBAHHH.

JIuruOpuJIHOE  CKPEIBAHUEC. Tperuii 3axon MeHzens — 3aKOH HEe3aBHCHMOTO HACIe0BaHus IPU3HAKOB. [{uToNOruyecKue OCHOBBI
JHrEOPHJIHOTO CKPEIHBaH .

CrierjicHHOC HacjienoBaHue TNpPU3HAKOB. PaboThl o, zowuﬁu.mﬁ. CuenicHHOE Hacje/J0BaHue TIeHoB, HapyuieHme creIuieHus MEKLy reHaMH.
NGOZOOGZ:.\WM TEOpus HACJICJICTBEHHOCTH.

[eHeTHKA MONa. XPOMOCOMHbIA MEXaHU3M OTPE/ICIICHHIA rosia. AYTOCOMBI U TOJIOBBIC XPOMOCOMBI. [oMoraMeTHblil i reTeporaMeTHblil noJt.
[eHeTHYECKas CTPYKTYPa MOJIOBBIX XPOMOCOM. Hacrnieosaiue IPA3HAKOB, CHEIUICHHBIX € MOJIOM.



[eHOTHIT KaK 1eJOCTHas cucreMma. IlmeffoTpomust — MHOKECTBCHHOE JCHCTBHC TeHA. MiosKecTBeHHEI  avienu3M.  B3anMoIeiCTBHE

HeayUIeIIbHBIX renoB. KoMmiementaprocts. Dmucras. [lonmmmepus.

[eHeTHUCCKUI KOUTPOIb Pa3sBHTHSI PACTEHMIA, MBOTHBIX M YCJIOBCKA, 4 TAKMKC (pH3MONOTUYECKHX TPOIECCOB. TOBCACHHS i KOHATHBHBIX

dymkmuii. 'eHeTHYECKHE MCXaHH3MbI CHMOHOreHe3a. MEXaHU3MBl B3aUMOJIEHCTBHS «XO3AMH — IapasuT) W (XO3MHH - MHKPOOHOM».

[eHeTHUCCKHE ACTICKTH KOHTPOIS M M3MEHEHHs HAC/e/ICTBeHHOM nH(OPMAlUH B IOKOICHHAX KICTOK H Oprau3sMoB.

JleMOHCTpALHH

[Toprpetsi: I'. Menniens, T. Moprai.

TaGnumbl 1 cxembl: «IlepBbiii H BTOpPOM 3aKoHbl Menjaens», «Tperuii 3akon Menjielns», «AHATUIHPYIOMICE ckpenmBanuey, «Henommoe

pomunupopanue», «CIEIUIEHHOE HaclIeJI0BaHHe [PHU3HAKOB Y aposoduiey, «leHerHka nojan, «Kapnotun yesnoreka», «Kapnorun

1po30QIILD, «KapHOTHII NTHIIL, «MHOKEeCTBEHHBII aiean3my», «B3anMoIeHCTBHE I'EHOBY.

OGopy/loBaHHe: MOJIENb JUIsl IEMOHCTPAIMA 3aKOHOB eH006pas3isa THOPU/IOB NEPBOTO MOKOJICHH H PACIICIUICHHUS TPH3HAKOB, MOJIeTb IS

JICMOHCTpPAIMH 3aKOHA HE3aBHCHMOrO HACNCI0BAHMS NPH3HAKOB, MOJCIb U4 JIEMOHCTpAIMA CIEMUICHHOTO HACNCIOBAHUS TIPH3HAKOB,
CBETOBOH MHKPOCKOI, MHKpoIIpenapar: «Jlposoduay.

[MpakTHueckas pabora «M3ydeHne pe3ynbTaToB MOHOHOPHIHOTO CKPEIMBAHMS Y IPO30(QHIIBD?.

[pakTuyeckas padora «M3yuenne pe3yabTaToB JUrHOPUHOTO CKPEIHBAHNA Y JPO30GUIIBD).

Tema 13. 3aK0HOMEPHOCTH H3MEHMHBOCTH

B3aumoIeiicTBHE FeHOTHIIA 1 cpe/ibl pi GOPMHpPOBAHHH (JEHOTHIIA. M3MEeHUMBOCTS IIPH3HAKOB. KauecTBeHHbIC M KOJIMYCCTBCHHBIC TPA3HAKH.
Buis! H3MEHYHBOCTH: HEHACIIC/ICTBEHHAS H HACJIC/ICTBCHHAA.

Mo HKaIHOHHAA H3MEHUHMBOCTb. Ponb cpeapl B dopMUpOBaHHH  MOJIHPHKAIHOHHOH  H3MEHYHBOCTH. Hopma peakuuu [pH3HAKA.
BapuannoHHBIH psI 1 BapHallHOHHAL KpHBas (B. Uoranncen). CoicTBa MOJH(QHKAITHOHHON H3MEHUHBOCTH.

[eHOTHIIHYECKAS H3MEHUHBOCTL. CBOIfCTBA IEHOTHIHYECKOH H3MEHTHBOCTH. Buasl TeHOTHIMYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS.
MyTAIllHOHHAL.

KoMOHHATHRHAS H3MEHUHBOCTE. Meiio3 M NoJIoBO#i mpornece — 0CHOBa KOMOHHATHBHOH H3MEHYHBOCTH. PoJIb KOMOMHATHBHOI H3MCHYHBOCTH B
CO3IaHHH TeHEeTHYECKOT0 pa3Hoodpasis B PEJICIax 0/{HOro BHJIA.

MyTaluonHas H3MEHUHBOCTb. BuIb! MyTAIlHii: TeHHBIE, XPOMOCOMHBIC, I'€HOMHBIC. CrHOHTAHHbIE W HHYIMPOBAHHbIC MyTalUH. SnepHbic U
puromiasMarnyeckue mMyranui. CoMaTHYECKHE M [OJIOBbIC MyTAlHK. [IpHYMHBl BO3HHKHOBEHHUS MYyTallM. MyTareHpl H HX BIHSHHC Ha
OpraHH3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IPOLECC. 3aKOH TOMOJIOIMYCCKHX PA/IOB B HACHE/ICTBEHHON H3MEHYHBOCTH (H.. BaBuios).
Bresiepias H3MEHYHBOCTh H HACIICICTBEHHOCT.

InucenemuKka U INUCCHOMUKA, POLb INUSCHEMUYCCKUX  (PARMOPOE 6 HaCHeO0BaHUY U UZMEHYUGOCMU  (DeHOMUNUYECKUX NPUSHAROE )V
opeanuszios. JIeMoHCTpaln

[Toptperst: [, ne @pus, B. Moranncen, H. U. Basunos.



Tabnuipl U cxembl: «BHIbl H3MCHUMBOCTID). «MojuduKaHoHHas HM3MCHIHBOCTLY, «KomOuHaruBHas H3MCHUYHBOCTb?. «Meiio3»,
«OnoaoTBopenney, «l eHeTHICCKHE saboseBanns uenosekay, « Bujbl MYyTaI M.
OGopy/10BaHKE: JKHBBIC H repOapHbie K3eMIUTAPhl KOMHATHLIX pacTeHui, PUCYHKH (poTorpaduu) KHBOTHBIX € pasIMYHBIMA BHIAMH
H3MEHYHBOCTH.
JlaGopaTopuas padora «lccienoBatie 3aKOHOMEPHOCTEH MO/ (UKAIHOHHOM  H3MEHHBOCTH. IlocTpoeHue BapUalHOHHOrO paaa M
BapUAIHOHHOI KPHBOKY.

[Ipakrayeckas padora «MyTanuu y Apo30Qiibl (Ha roTOBBLIX MHKpOITPEraparax)».
Tema 14. I'eHeTHKA 4€JIOBEKA
Kapuorun yenopexd. Mexynaponas MporpamMMa UCc/IeI0BaHud [eHOMa yenoBeKa. MeToJIpl H3yHeHHs FeHeTHKH YeNoBeKa. reHeasoriuecKuit,
GIIM3HEIOBbIl, UTOreHeTHYECKHUH, :o:w:mn:o:molﬁmamnexsmozsm, MOJIEKY I PHO-TeHETHUCCKHI. CoBpeMeHHOE OTIPEIENICHNE [CHOTHIIA-
[OJTHOTCHOMHOE CEKBCHMPOBAHHC, FeHOTUIIHPOBAHKE, B TOM HHCJIE € MNOMOIIBIO [11[Panani3a. HacneICTBCHHBIC 3a00NeBaHusl 4CJIOBEKA.
[emnble ¥ XPOMOCOMHBIE 0OJIE3HH HCIOBCKA. Bosie3ln ¢ HACIEACTBEHHON Mpe/pacrooKeHHOCTRIO. 3payeHyue MEIMITHHCKON PeHETHKH B
[peIOTBPAIICHUY 1 NCUCHHH TeHCTHHCCKIX 2a6oeBanuii yenoseka. MeJIHKO-TeHETHYCCKOE KomcynsTHpoBanne. CTBOJNOBBIC KICTKH. [TousTne
«FeHeTHUECKOTo rpy3a». JTHYCCKUE aCICKThI ccreIOBaHuil B 061aCTH pe/laKTHPOBatiis reHoMa i CTBOJIOBBIX KIJIETOK.
[enernyeckie (PaKTOpbl MOBBIIICHHOH HYBCTBHTCILHOCTH yeoBeka K (PU3HICCKOMY H XHMHUYCCKOMY 3arpsA3HEHHIO OKpYIKaIoleH Cpeibl.
["eneTHUECKast IPEIPACIIONOKEHHOCTH HEIOBLCKA K [IATOJIOTHAM.
JlemoHCTpAIHH
TaGmuibl 1 cXeMbl: «KapHoTHIT 4CJIOBCKAN, «MeToabl U3YUeHHs MCHETHKH YeTIOBCKa», «eneTnueckue 3a00neBaHus UCIOBCKAY.
[IpaxTuyeckas padora «CoCTaBICHUE W aHAJIH3 POJIOCIOBHOMN.
Tema 15. Cestekuus OPraHu3MoB
JlomecTHKanus i CENeKI. 3aporIeHHe CENeKIHH U JIOMECTHKAINH. Vyenue H. Y. Basunopa o llenrpax MpOUCXOMICHHS 1 mMHorooOpaszus
KyYJIBTYPHBIX PacTCHHIA. PoJib CeJeKIMH B CO3JIaHUK COPTOB pacTeHHil H 1OPOJ KUBOTHBIX. Copr, mopoja, MTaMM. 3aKoH OMOJIOIHYCCKHX
pSJIOB B HACJENCTBCHHOH H3MCHIUBOCTH H. Y. BaBusioBa, ero 3Ha4cHue Ui ceNeKIMOHHOM paboThI.
MeToIbl CENeKIMOHHON padoThI. HekyceTseHHbIH 0TOOD: MACCOBBI M HMHIMBAJLYIbHBIH. DTalbl xoMOuHanponHol cenexmuy. cnbiranie
npouzBoauTeNeii Mo MOTOMCIBY. OT6op 110 FEHOTHITY C IOMOILBIO OLEHKH (eHoTHNA IOTOMCTBA H oTGOP 1O TEHOTHITY ¢ MOMOIILIO aHATH3A
JIHK.
MckycceTBeHHBIH MyTarcHes Kak METOJI CeNeKIHOHHONH paboThL. PaymanOHHBI H XMMHYECKHH MyTarcHes KaK WCTOUHMK MyTanuii y
KyJLTYPHBIX (GOPM OpraHu3MoB. M cHoNE30BaHIE TEHOMHOTO PeJIAKTHPOBAHHUS 1 METO0B peKOMOUHAHTHBIX JTHK jutst 110J1y4eHHs HCXOIHOTO
MaTepHalla JUist CeIeKIH.
[lomyueHne OIAIIOU/IOB. BuyTpusuoBas HOpHIA3AINIA. BAM3KOPOJCTBEHHOE ~ CKPCIHUBAHHUE,  HIH uHOpumHr.  HepoacTBEHHOE
ckpelnypaiie, HIH ayrOpuuuar. erepo3uc W €ro NpUTIHHDL Mcnoip3oBaHue rereposuca B CENCKIHH. Ornanéugas rudpuan3ams.
[TpeooneHue 6eCIuIOIHA MEKBHIOBBIX ruGpu10B. JIOCTHIKEHHS CEJICKIIHH pacteHuit u KHBOTHBIX. «3enénas pesoioOYULY.



CoxpaHeHHe H HM3YUCHHC IEHCTHYICCKAX pecypeoB KyJIbTYPHBIX pacTeHHil M HX JIHKHX pojueit s CO3IaHMsl HOBBIX COPTOB H ruGpuioB
CelbCKOX03MCTBCHHBIX KYJIBTYP. Hsyuenue, coxpauenue u ynpasiexue 2CHEMUYECKUMU pecypeanu CeNbCKOXO3ALICMEEHNBIX U NPOMBLCI0GHLX
HCUGOMHBIX 6 YENSX YIYUUWEHUSA CYUJeCmEYIOUUx U co30anusl HOGLIX NOPOO, AUHUIL U KPOCCOS, 8 MOM HuCLe ¢ npuMenenuem co6peMeHHbIx
WeMoO08 HAVUHBIX UCCIeO0GAHUIL, NEepedoeyIX UOell U NEPCNERTNUGHBIX mexHoA02UIl.

JlemoHeTpaLlH

[Toprpersr: H. W. Bagmios, U. B. Muuypumn, 1. JI. Kapreuenko, [1. 1. Jlykesinenko, b. JI. Actaypos, H. bopnoyr. J1. K. beisies.

Ta6munsl 1 cxeMbl: «[[eHTpbI IPOUCXOHJICHHS 1 MHOroo0pasus KyJIbTYPHBIX pacTeHwui», «3aKOH rOMOJIOTHYECKUX pAIOB B HACJICICTBEHHOM
W3MEHUHBOCTH», « MeTO/Ibl CCJICKIIHIY, «Ornanéuuas rudpumsarsd», « MyTareHes».

JlaGopaTopHas pabora «M3yueHue cOpTOB Ky/IbTYPHBIX pacTeHHil i IOPO/L IOMAIIHUX JKHBOTHBIXY.

JlaGoparopHasi padora «/I3yucHue MCTO/I0B CeJIEKIIHH PACTECHHH.

[IpakTyeckas padoTa «lIpuBHUBKa pacTEeHHIN.

Ixckypenst «OCHOBHBIC METOJIBI H JIOCTEHDKCHUSI CENIeKI[MH pacTeHHil H JKHBOTHBIX (Ha CENeKIMOHHYIO CTaHIHIO, reMeHHYIO  depmy,
ooveoso:vﬁm._d:_umzm y4acTOK, B TEITHIHOE X034iiCcTBO, B JIaDOPATOPHIO arpOYHHBEPCHTETA HITH HAYYHOT'O IEHTPA)».

Tema 16. BHOTEXHOIOrHS H CHHTETHICCKAS 0uoJIOrus

O6DLEKTHI, HCMONb3yeMbIc B OHOTEXHOIOTHH, — KICTOYHBIC M TKAHEBBIE KYIbTYPBLL. MHKPOOPIaHH3MBI, HX xapakrepucTuka. TpaauionHas

GuoTexHonorus:  xiedorneyeHue,  OJyIEHHC KHCJIOMOJIOUHBIX ~ NPOAYKTOB, BHHOJCIHC. MHUKpOOHOTIOIHYECKHIA  CHHTE3. OOBeKTHI
MHKPOOHOIIOTHUECKHX rextonoruii. [[pon3socTBO GeNKa, aMHHOKHCIOT H BUTAMHHOB.

Co3jianue TeXHOJNOTHH I WHCTPYMEHTOB LC/ICHANPABICHHOTO M3MEHCHHS ¥ KOHCTPYHPOBAHHA T€HOMOB € HEJIBIO TNy CHHS OpraHu3MOB U HX
KOMIIOHEHTOR, COJICPKAIIIX HE BCTPEUAIONIMECs B IIPUPOAC OMOCHHTECTHYCCKUE [TYTH.

Knetounas HHKeHeprs. MeTojibl KyJIbTYpbl KICTOK H TKaHell pacTeHudl M IKHBOTHBIX. Kpuobanku. ComarHieckast ruOpun3alus 1
comarnueckuil smOpuorenes. Venonbsopaiue raiiouios B cenexiuu pacTeHuil. Ilonyuenue MOHORIOHATBIBLY anmumen. Hcenoltezoganue
MOHOKTOHQILHBIX U NONUKTONATLHBIX AHMUMern 6 aseduyune. VICKyCCTBEHHOE OILTOOTBOPCHHUE.

PekoHCTPYKIHUS SHIEKIETOK i KIOHHPOBAHHE HKUBOTHBIX. MeTo 1 TpaHCIUIAHTAIIHH SI/IEP KACTOK. Texnono2uit 0300pOGIEHUA, KY1bMUSUPOCAN
1 MUKPOKAONCNBHO20 PASMHOJNCCHU CeNbCROXO3AUCTGEHHBIX KYIbMYP.

XpoMocoMHas 1 TeHHAA HHKCHEPHI. VlcKycCTBEHHBIH CHHTE3 reHa M KOHCTPYHPOBAHHMC pekombuuanTbX JIHK. Coszoanue mpanczeHHblx
opeanu3yos. JIOCTIKEHUS i NIEPCTICKTHERI XPOMOCOMHOI ¥ TeHHOi1 HIKECHEPHH. YKOJIOrHUECKHE H STHUECKHE [PO0/IeMbl FCHHOH HHIKCHCPHH.
Meuuuckue Guorexsonoruit. Jlocrrenomias mudponas mejuimna. [TIP-1narnocThka. MeTaGoIOMHBIH aHAIIH3, TCHONCHTPUUCCKMH aHalH3
[poTeOMa YEJIOBEKA JUIs OUCHKH COCTOANIA Cro 3/10poBbA. Mcrio/p30BaHHe CTBONOBBIX KICTOK. TapreTas Tepars paka. 3D-OHOHIDKCHEPHS
Ju1st pa3paboTKH (PYHIAMEHTILHBIX OCHOB MC/IHITHHCKIX TeXHOJIOMHiE, CO3IAHMSI KOMIUICKCHBIX TKaHCH COYeTaHueM TeXHOJIOTHI TPEXMEPHOTO
GUONPUHTHHIA H CKadOIIHTA [N PCIIEHH 3a/1a [IePCOHAII3UPOBAHHON ME/IUITHHBI.



Co3janie BEKTOPHBIX BaKIHH C HEJBIO ofecrieuenns KOMOMHHPOBAHHOH 3aUMTLI OT po30yautencit OPBU. ycTaHOBICHHE MOJICKYJISPHBIX
viexannamos Qyukinonipopanus PHKcoepkaliix BUpyCcoB. BERBIBAOIIAX 0c000 OMacHbIe 3a00eBAHMS YeNOBEKA i KUBOTHBIX.

[LIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOT'PAMMUBI 110 BHOJIOI'A HA YPOBHE CPEJHEIO OBUIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycTaHaB/IMBacT TPeOOBAHUA K pe3ylibTaTaM OCBOCHHS 00YUAIOUMMHCS POTpaMM CpeIHETo 0611Iero 00pa3oBaHus: JIMIHOCTHBIC,
MeTarpeIMETHBIE H ITPEJIMETHBIC.

B crpykrype JHMYHOCTHBIX PpE3y/IbTaTOB OCBOCHHS TMPOrpamMMbl 10 OHOJOIHH  BBIICICHDI Crie/IyIONIHe COCTABIISIOMHME:  OCO3HAHNE
00y4aroIHMMHCH poccUHCKO IPak/IAHCKOM HIEHTHYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH 1 CaMOOTIPE/ICIeHHIO, Hanl e
momugayuu K OOy4eHHIO GHONOTHH, yelexanpasiennoe pazeumue BHYTPEHHHX yOeKACHHMH JIAMHOCTH HA OCHOBC KJTIOUYEBBIX IEHHOCTEH H
HCTOPUYECKHX TpamUIMi pasBHTHS GHOJIOCMYECKOro 3HAHUA, 2OMOGHOCMb U cnocobnocns OOYHaIOIIMXCsl PYKOBOICTBOBATRCA B CBOCH
JIeATeBHOCTH  IIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMH, [PHCYLIMMH CHCTEME 61OJIOrHYCCKOro  00pa3OBAHMUA, HalUdUe NPABOCOIHANLE
YKOJIOFHYECKOH KYJIBTYPbI, CHOCOOHOCMI CTNAGUNL TIETH 1 CTPOUTH KH3HCHHBIC TIAHBL.
JHYHOCTHBIE PE3YNBTAThl OCBOCHHA MPOrPaMMbL IO OUHOJIOTHHM JOCTUrAKOTCA B CHHHCTBE yueOHOl ¢ BOCIIUTATEILHOM JIEATEILHOCTH B
COOTBETCTBHH C TPAIHITMOHHBIMH POCCHIICKMMH COLHOKYJIbTYPHBIMA, HCTOPHYECKIMH H JyXOBHO-HPABCTBECHHLIMI [ICHHOCTSIMHU, [IPHHSTHIMHA B
obmecTBe NMPAaBWIAMH W HOPMaMM IOBCJICHHSA H CIIOCOOCTBYIOT TIpoIleccaM CaMONO3HaAHUA, CAMOBOCIIHTAHHS M CAMOPa3BUTUA, Pa3BUTHS
BHyTpeHHEH NO3HIMH JIHTHOCTH, NATPHOTH3MA M YBOXKCHHS K 3aKOHY H IIPaBOIIOPSIKY, YSIOBEKY Tpysa H cTapiieMy MOKOJICHHIO, B3aHMHOTO
yBaeHus, OCpPEKHOr0 OTHOUICHHMS K KYJILTYPHOMY HACIE/HIO W TPAAULIHAM MIOTOHALMOHAILHOr0 Hapojia Poccuiickol derepaliu, IpUposIe
1 OKpYIKAIOLICH cpe/ie.
JIMYHOCTHELIE PE3YNIbTAThl OCBOCHHA yyeGHoOro mpeamera «bHONOrHs» J0JOKHBI OTpakaTh TOTOBHOCTH U cr10coOHOCTh  00yUaOIIHXCA
PYKOBOJICTBOBATHCS chopMHPOBAHHOM BHYTpPEHHEH MO3HIMCH JIHYHOCTH, CHCTEMOI IEHHOCTHBIX OpHEHTAIHEL, MO3HTHBHBIX BHYTPEHHHX
yOesxennii, COOTBETCTBYIOMIHX TpaIHIIHOHHBIM HEHHOCTIM poccuiickoro ofmecTsa, pacinpeHne JKU3HEHHOI'O ONBITA M OIIBITa ACATCIbHOCTH
B IPOIlECCE peall3allii OCHOBHBIX HAIPABJICHUI BOCITHTATEILHOH /ICATEIILHOCTH, B TOM yuclie B YacTH:

1) rpa/JIaHCKOro BOCIHTAHHSI: c(hopMHUPOBAHHOCTD rpaykJIaHCKOH TO3UINH obyHaromerocs KaK  aKTHUBHOTO |

OTBETCTBEHHOr0 WICHa POCCHHCKOT0 00111eCTBA; OCO3HANME CBOMX KOHCTHTYIIHOHHBIX 11PaB H ofOg3agHoCTel, yBaKeHHE 3aKOHa 1

[PaBONOPS/IKA; TOTOBHOCTE K COBMECTHOI TBOPUECKOH JCATEILHOCTH [IPH CO3/1aHAH yueOHBIX IIPOCKTOB,
peuteHi yaeOHbIX U [HO31ABATEILHBIX 3aJ1a4, BHINOJIHEHHH OHOITOrMICCKUX JKCTIEPHMEHTOB; CIIOCOOHOCTD OTPEACIIATE cOOCTBECHHYIO MMO3HITHIO

IO OTHOIIICHHIO K SIBJICHHAM



COBPEMEHHOIT JKH3HH U O0BACHATD €L YMCHHE yYMUTBIBATE B CBOMX JICHCTBHAX  HEOOXOIHMOCTD KOHCTPYKTHBHOI'O
B3AUMOJIEHCTBIS JIF0/Iei ¢ pasibIMU yOCKICHUAMA, KyTbTYPHBIMH [CHHOCTSIMH ¥ COIMAIBHBIM ITOJIOKEHHEM; TOTOBHOCTH K COTPY/IHHYCCTBY B
[IPOILECCEe COBMECTHOTO BBIITOIHEHUA yueGHBIX, 103HABATEIBHBIX H HCCIICI0BATENILCKIX saj1a4, YBaAKNUTEIbHOTO OTHOIECHHS K MHCHHIO
OIIIOHEHTOB MpH ODCYKICHHH CIIOPHBIX BONPOCOB GUOOTHYCCKOrO COJIepiKaHusd; TOTOBHOCTE K ryMaHuTapHoit H BOJIOHTEPCKOM
JIEATEIIBHOCTH,
2) HATPHOTHYECKOI'0 BOCIHTAHI:
chopMHpPOBAHHOCTD POCCHIICKOI TPaX/IAHCKOH HACHTHIHOCTH, MATPHOTH3MA, YBAKCHHs K CBOCMY Hapony. YyBCTBA OTBETCTBCHHOCTH HCPEA
PouHOl, TOPJIOCTH 3a CBOH Kpaii, CBOIO PoyHy. €BOii 13BIK W KYJIBTYpY. IPOLLIOC H HacTOsIIee MHOTOHALHOHAIBLHOrO Hapo/lad Poccumu,
[IEHHOCTHOE OTHOIIEHHE K IPUPOHOMY HACICIHIO H [aMSTHHKAM [IPHPOJIbL, JOCTHKCHHsIM POCCHH B HAYKE, HCKYCCTBE, CIOPTE, TEXHOIOTHAX,
Tpy/ie; ClIOcOOHOCTH OLCHHBATL BKJIA/L pOCCHICKHX YUYEHBIX B CTAHOBJICHHE H PA3BUTHC GHOJOMHL, TTOHAMAHKS 3HadeHns OHONOTHH B TO3HAHHH
3aKOHOB NPUPO/IbL, B JKH3HH YCIOBEKa H COBPEMEHHOIO obmecTpa; HeiHas yOeKIEHHOCTh, TOTOBHOCTE K CIIYKCHUIO H samure OTedecTna,
OTBETCTBEHHOCTH
33 ero cyJap0y:
3) Iy XOBHO-HPABCTBCHHOI0 BOCIIHTAHMSL:
0CO3HAHME JIyXOBHBIX [EHHOCTEH POCCHHCKOr0 HAPOIA;
chopMHPOBAHHOCTE HPABCTBCHHOTO COHAMML, ITHYECKOTO MOBE/ICHHS,
CII0COBGHOCTH OIEHHBATH CHTYALMIO ¥ MPHHMMATH OCO3HAHHLIC pelLeHUs, OPHESHTHPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBL H ICHHOCTH,
0CO3HANNE JIHYHOrO BKIAA B IOCTPOCHHE YCTOHIHUBOIO Oyaymero;

OTBETCTBEHHOE OTHOIMICHHE K CBOMM DOJWTENAM, CO3JIAHUIO CEMbH HA OCHOBE OCO3HAHHOTO MPHHATHS IenHocTeH ceMeiiHOM KU3HH B
COOTBETCTRUH ¢ TpaMIHsMi Haponos Pocenu;

4)H>CTEeTHYECKOr0 BOCIHTAHMS:
ACTETHYECKOE OTHOMICHHE K MHPY, BKIO4as ICTCTHKY OpITA, HAYUHOTO W TEXHHYECKOro TBOPYECTBA, CIOPTA, Tpy/aa, OOIICCTBEHHBIX
OTHOINCHHIT; MOHHMAHHE 3MOIHOHATIBHOIO BO3/IEHCTBHS KHBOIl PHPOBI H e LNEHHOCTH; TOTOBHOCTL K CAMOBBIP@KEHUIO B PasHBIX BHIAX
HCKYCCTBA, CTPEMJICHHE NPOSIBIISTE KauecTsa TBOPYECKOMH JIMYHOCTH;

5) pH3HYECKOT0 BOCHHTAHHS, POPMHPOBAHMS KyILTYPEI 3I0POBBA H YMOLHOHATILHOI0 0.JIATONOTY THSL:
[OHMMAHHE M pealu3aiys 3710poBoro H 0e30nacHoro obpasza Ku3HH (30pOBOE NHTAHHUC, coOMojicHie FHIHEHHUCCKHX NPaBHI M HOPM,
cOANAHCHPOBAHHBIT PEXUM 3aHATHH M OTABIXA, PEryJIpHAd (u3Mueckasi aKTHBHOCTB), OCpPEKHOrO, OTBETCTBEHHOTO H KOMIICTEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (JM3HUYECKOMY M NCHXHUCCKOMY 310POBLIO: OHMHMAHHE [EHHOCTH TPABHII MHJIMBU/YAILHOrO H KOJUICKTHBHOTO
6e3011ACHOTO TIOBEJICHAS B CHTYAIMSX, YIPOKAIOIMIHX 3/I0POBLIO I KHAHH JOJICH: OCO3HAHHE TIOCIE/ICTBHI M HENPUATHS BPC/HBIX NPHBLITCK
(ynorpebIeHus alKorolis, HapKOTHKOB, KYpEHHs ).

6) TpY/10BOT0 BOCITHTAHHSA:



rOTOBHOCTL K TPYY, 0OCO3HaHWE NEHHOCTH MacTepcTsa, ua_uuCHO.EO@Emu
rOTOBHOCTL K aKTUBHOH JeATe/IbHOCTH .ﬁﬂ%iObCﬂELﬂOROﬂ H COEEEAVIOW Em.zmumwmbﬂmmoo‘ﬂﬁ,

CIIOCOOHOCTh MHHILMHPOBATH, IIAHHPOBATH 1 CAMOCTOSTENBHO  BBIIONHATh TAKYIO JESTCIBHOCTD, pHTEpeC K PasIHIHbIM cepam
npodheccHOHANBHO JCATETHHOCTH, YMCHHC COBepLIATH OCO3HAHHBI BHIOOP Gy ymei npodecCHH M pean3oBbIBaTh cOOCTBEHHbBIE KH3HECHHDIC
[LTAHBL; TOTOBHOCTB M CHOCOOHOCTE K 06pazoBaHKI0 U CAMOODPA3OBAHMIO Ha IPOTSKEHHH BCEHl HKU3HH]

7)7KOJOrHUECKOr0 BOCIHTAHIH:
YKOJIOFYECKH [[eIec000pa3sHoe OTHOMCHHE K IPUPO/IC KaK HCTOUHMKY KU3HH Ha 3eMIle, OCHOBEC e& CyIecTBOBAHUA,

[OBBIIIEHHE YPOBHSI DKOJIOTHYECKOH KyILTYpbL: npuoOPETEHHE OTBITA MIAHHPOBAHH IOCTYITKOB U OLEHKH HX BO3MOKHBIX mocaeICTBUI JUIs
OKpYKAIOIIEH CpeJIbl; OCO3HAHUE [Mo0aNBHOrO XapakTepa JKOJOTHYECKHX npoGieM H MyTeil HX PCIICHH, cnocoOHOCTL HCITOJIB30BATE
npuoOpeTaeMpie 1IpH H3Y4CHHH GUOJIOTHH 3HAHMS M YMEHHs IPH PEHICHHH npobnem, CBA3AHHBIX C PAllHOHATLHBIM IPUPO/IONOIIB30BAHACM
(coBmoieHHe NPAaBIJl MOBEJCHUS B Ipupojie, HAIPABJICHHBIX HA COXPAHCHHE paBHOBECHS. B OKOCHCTEMAX, OXPaHy BHUJIOB, IKOCHCICM,
Guocdepbl); AKTUBHOE HEIPUATHE neficTBUil, MPHHOCAIIIX BPEIL OKpYKaloeH NPUPOJIHOH cpeae, yMEHHE TIPOTHO3UPOBATH HeOnaronpusTHBIC
AKOJIOTHYUECKHE TTOCIEACTBHA PE/INPHHAMACMBIX jeifcTBHil M TIPEOTBpANATh MX; HAAIHE Pa3BUTOr0 KOJIOTHYECKOTO MBIIILIEHHS,
3KOJIOCMYECKOH KyJIBTYpbl, OIBITAa ACATEIHHOCTH 9KOJIOTHYECKOH HANpaBJIEHHOCTH, YMCHUA PYKOBOJICTBOBAaThCA HMH B 103HABATEBHOIA,
KOMMYHHKATHBHOMH H COLMANIBHOM MPAKTHKE, TOTOBHOCTH K YHacTHIO B IPAKTHYUECKOi 1eATe/IbHOCTH 3KOJIOCHYECKOIl HallPaBIeH HOCTH;

8) 1eHHOCTH HAYHOT0 MO3HAHMSE:

cOpMHEPOBAHHOCTH MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pasBHTHA HAyKH ¥ OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O
Ha JIHATIOre KYJIBTYP. ClOCOOCTBYIOMETO OCO3HARMIO CBOCTO MECTA B MOJMKYJILTYPHOM MHDE: COBEPUICHCTBOBAHHE A3bIKOBON H YUTATEeILCKON
KyJIbTYPbI KaK CPeICcTBa B3aMMO/IeHiCTBHS

MELY TIHO/ILMI H TI03HAHUS MUPA; IIOHHMAHHE cnienpuKy OHOIOrHH KaK HAYKH, 0CO3HAHHA e& poau B HOPMHPOBAHHH

pAIMOHAIBHOIO HAYUHOTO MBIILICHITS, CO3JIAaHMH 1IEJIOCTHOIO Mpe/ICTaB/ICHHA 06 OKpYKAIOLIEM MHPE KaK O CHHCTBE IIPAPOJIBI. HYeNIOBEKA U
oblecTBa, B I[O3HAHUM IPHPOJHBIX 3aKOHOMEPHOCTEH H pElLICHHH npoGneM COXPaHCHUS NPUPOJHOTO paBHOBecHs; yO0eH/IEHHOCTD B
AHAYEMOCTH OHOJIOTHH JUI COBPEMEHHOM IMBHIM3AIML. obecrieueHHsl HOBOTO YPOBHS pPasBHTHS MEIHIHHLL CO3/IaHHE NepCIeKTHBHbIX
GHOTEXHOJIOTHIL, CIIOCOOHBIX penlaTh pecypeHble [poGIEMbl Pa3BHTHS YEIOBCYECTRA, NONCka ryreil BRIXOA H3 [I100ANBHBIX IKOJIOTHUECKHX
npobieM U ofecriedenus Mnepexoa K YCTOHUMBOMY Pa3BHTHIO, PAIlHOHAILHOMY HCIIOB30BAHUIO IIPUPOAHLIX PECYpCoB H HOpPMHPOBAHHUIO
HOBBIX CTAHJAPTOB JKH3HH; 3aHHTEPECOBAHHOCTD B OJIyueHNH OHOIOTHYCCKIX Al B 1eJX NOBbIIeHNs 00MeH KyIbTyphl. eCTECTBEHHO-
Hay4HOH IpPaMOTHOCTH, KaK cOCTaBHOH wacTH (QYHKIIHOHAIBHOH TIPaMOTHOCTH 00 yuaroImuxcsl, dopmupyeMoii TpH H3YdCHUH OUOJOTUH;
[IOHMMAaHHE CYHIIHOCTH METO/IOB NO3HAHUAL, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIONB30BATH NONY4acMbIe 3HAHWA JUT
AHATH3A W OOBACHEHHS sBJICHUI OKpYKaoumero Mupa i POUCXO/IAMIHX B HEM W3MeHeHHUI, yMeHue JesaTh 000CHOBAHHBIC 3aKIIOUCHUs Ha
OCHOBE HAYUHBIX (PAKTOB W MMCIONIMXCS JIAHHBIX € [eJIBIO TIOJIYYEHHs JJOCTOBEPHBIX BBIBOIOB. CIIOCOOHOCTh CAMOCTOSITENILHO HCNIONBL30BATE
GroOMOrHyYecKrue 3HAHUA JUIS PeIICHUHA

:@C@iﬁz B ﬁnm.:r:r_“ﬁ JKU3HEHHBIX CHTYAIUAX, oco3HAHKEe ICHHOCTH :mu::mom NedTeJIbHOCTH, I'OTOBHOCTb Cnu::,no.ﬂwbm,—f :ﬁOGmﬁ.:“ﬁO H



HCCIIe/IOBATCIILCKY O JICATENIBHOCTE  HMHIHBHYAJILHO H B TIpyHIeE; rOTOBHOCTL H CcrocoOHOCTE K HEIIPCPHIBHOMY O@ﬁm&ommﬁsa H
OSEOOOHUW‘WCINZEMC, K aKTUBHOMY [OJTY4YEHHIO HOBBIX 3HaHU 110 OHOIOIMM B COOTBETCTBUM € KHU3HCHHBIMH :Oﬁﬁn@ﬁocﬁmz:.

METATIPEJIMETHBIE PE3VJILTATHI

MeTanpeiMeTHBIE PE3yJIbTaThl OCBOCHHA yueGHoro mpejaMera «BHONOrHA» BKIOYAKOT: 3HATHMBIC st (pOpMHPOBAHUSA MHPOBO33PCHHA
OOYHATONMXCS  MEIHIMCIHITMHAPHBIC (MEKIIpE/IMETHBIC) 0OIIEHay HBIC MOHATHS, OTPAAAIOUIHE [[eJIOCTHOCTh Hay4dHOIl KapTHHbBI MHpa H
crienuHKy METOJIOB MO3HAHUSA, HCIONB3YEMBIX B CCTCCTECHHBIX HayKax (BEIIECTBO, YHEPrHs, ABICHHUE, MPOIECC, CHETCMA, Hay4nelii (aKT,
[PUHIAI, THIOTE3d, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS, HecIeloBaHue, HaONIOIeHHe, H3MCPEHHE, DKCIICPUMENHT H JIpyTHe); YHABEPCAIbHBIE
yueGuple AeficTBus (ITO3HABATEILHBIC, KOMMYHHKATHBHBIC, DETyIATHBHBIC), obecrieunBalomue dopmupopanye YHKIHOHAIBLHON [PAMOTHOCTA
W COLMANLHOHW  KOMIETCHIHMH —OOy4alOHIHXCH; CHOCOOHOCT  00YYAIOMIMXCS — HCIONB30BATh  OCBOCHHLIC MEKJIMCITHIUTHHAPHBIE,
MHPOBO33PEHYCCKHE 3HAHMA H YHHBEPCATLHBIC yaeOHBIe /1CHCTBHS B TTO3HABATEIBHON U COLMAJIBHOI TIPAKTHKE.

B pesynsraTe H3ydeHHs OHONOTMH HA YPOBHE CPEIHETO obmero oOpasopanus y obyudaiomerocs OyayT chOpMHPOBAHBI [103HABATEIILHBIC
yHHBEPCATbHBIC YIeOHBIC ICHCTBIA, KOMMYHUKATHBHbIC YHHBEPCAJIbHBIC yueOHbIe JeHCTBHS, pPeryisTUBHBIC YHHBEPCAIBHBIC yueOHBIE
JielfcTBHSA, COBMECTHAs JICATENLHOCTD.

MeTarpeMETHBIC PE3YJIBTaThl 0CBOCHUS IPOrPAMMBbI CPEAHETO o01ero o0pa3oBanus JOJKHbI OTPaKaTh!

OpajieHie YHHBePCATLHBIMH y4eOHBIMHA MO3HABATCILHLIMH JNeiic TRHAMM:

1) GazoBble JIOrHUECKHE ACHCTBI: CAMOCTOATEILHO (opMyIHpOBATEL U AKTYAH3HPOBATE npoGiieMy, paccMaTpuBark e

BCECTOPOHHE; HCIIONB30BaTh TIPH OCBOCHHH sHAHHIT [PHEMBI JOTHYECKOTO MBbUILICHHA (QHAIH3A, CHHTCE3d, cpaBHEHHsL. KIacCH(HUKAIIUH,
0GoGIeHusT), PACKPHIBATE CMBICI OHOJIOTHYCCKHUX roHsTHl (BBLIEJISTh MX XapaKTCPHbIC IPU3HAKH, YCTAHABIHBATH CBA3M C JIPYTHMH
OHSITHAMHE): ONPEJICISTh e JCATELHOCTH, 3ajlaBas 11apaMerpbl W KpHTCPHH UX JIOCTHIKEHHS. COOTHOCHTH PE3yJIbTarThl JEATCILHOCTH €
[IOCTABJICHHBIMH 1IEISMHU; HCIIONB30BATH OHOJIOIHIECKUC MOHATHS JUIA oOBacHenus GAKTOB i SIBICHUI KIBOH IPHPOABL

CTPOMTH JIOTHYECKHE PaCcCyK/ICHUS (MHJIyKTHBHbIE, JCAYKTHBHBIC, II10 AHANOTHH), BBISBIATL 3aKOHOMEPHOCTH M TIPOTHBOPCHHMS B
paccMaTpUBaeMBIX  SBJICHHUIX, hOpMy/IMpOBATh BBIBOJBI M 3AKJFOUMCHHS; IPHMEHITH CXEMHO-MOJIC/ILHBIE CpeicTBa JUIst IIPEICTaBICHIA
CYHICCTBCHHBIX CBsi3cH M OTHOIMICHUIT B HM3yYaeMbIX OMONIOTHYECKHX OOBCKTAX, & TAKIKE [IPOTHBOPEUHi PAsHOrO POJA, BBIABICHHLIX B
pPA3THUHBIX HHQOPMAIHOHHBIX HCTOUHHKAX; pa3pabaTeIBaTh IUIAH PEIeHH s ITPOOIEMBI ¢ yUETOM aHAM3a HMEIOIIIXCA MaTepHANLHBIX

1 HEMATEPHATBHBIX PECYPCOB; BHOCHTH KOPPEKTHBEI B JICATCIILHOCTE, OIEHHBATH COOTBETCTBHE PE3YJILTATOB IIEIIAM,

OLICHUBATH PUCKH ITOCIIC/ICTBHI JCATEILHOCTH; KOOPAMHHPOBATL I BBITIOJIHATH PA0OTY B YCIOBUIX PEATBHOIO, BHPTYATLHOIO |

KO?_@E:SUO_.WNH—:C_.G B3auMOJICHCTBUA, pa3sBHBAThL KpeaTuBHOE MBIIILJICHHE TIPH PCHICHHH JKU3HCHHBIX :ﬁ.O@:aZ—.



Nu 0a30BbIC HeeIe/I0BATe/IbCKHE neicrBHs: BJIQJICTH HaBbIKaMH %J0@:0-:Gﬁbﬁhcmﬁﬁnhvnxom H E_uonx\_,ﬁow\w JICATEIILHOCTH, HaBbIKAMH
Gﬁ.wﬁﬁ:ﬁomﬂm :@OQEGZ, c11ocoOHOCTRIO H FOTOBHOCTBIO K CcaMOCTOATEIILHOMY [IOUCKY METOJIOB pelicHHA _.—Hum%..ﬂ.ﬁ_.mon_m:x 3ajad, ZUSZE:G:E_.G
ﬁmﬁwu:\_..:mzx METOJI0B TO3HAHUAS

HCIIOJIL30BATH Um..w:ﬁs=r_m BH/IbI JAEATEIIBHOCTH Mo MOJIYy4eHHIO HOBOIO 3HAHWS, €ro Em‘ﬂmﬁzﬁmﬁ.ﬁ;ﬂ:, :ﬁmomﬁmﬁowgmﬁﬂu H :ﬁﬁZGZm:SwG B
u:.f.w@m:hx cuTyalusdax, B TOM YHCIIE LIPH CcO3/laHHH! %:n@:r—% M COIHAIBLHBIX [IPOEKTOB, %Oﬁz_ﬂﬂommﬁ.v :Q%Sﬁv:m THIL MBIILUICHWA, BJIAJICTDh
—wmu.%n:mom HOUgS:OL_—OH,_\_OW—, KITIOUeBLIMHA

NOHATHAMHA H METO /IaMH; CTaBUTh H %Oﬁavﬂbﬂﬁ.‘uwmﬂv cobcTBeHHbIC 3a/Ja4H B O@ﬁm..‘wOWN.HG:FEOW— JIeSITeJIbHOCTH H

JKHU3HECHHBBIX CUTYaIHAX, BEIABIATH SGELEEEO..O:G\FOHEQ:HEO CBA3H H mﬁﬂ%mbﬁwxﬁomwmév 3ajgavy, BBLIIBUI'ATH THITOTE3Y e€ mum:E:Em_, HaxXOJIHUTh
m.ﬂuﬁu\?‘—omﬂz A1 JIOKa3aTesbCTBa CBOUX %.H,wmﬁvﬁhmms_.m, 3a/1aBaTh Dmﬁmgﬁ,ﬂug U KpUTEPHH ﬁQEG:Emw aHanu3upoBaThb :O.mv:)_@::v_o B X0JIC
ﬁ@ﬁ—cﬂﬁm 3a7a4u ﬁow%bvﬂmﬂvr K—USHEAOOWE OlIeHUBATh

MX JIOCTOBEPHOCTh, MPOrHO3UPOBATH {3MEHEHHE B HOBBIX YCIOBHAX; JIaBaTh OLCHKY HOBBIM CHTYAaIlUsM, OIECHUBATH
npuoOPETEHHEIH OTIBIT;

OO%HFOOﬂmb«:W :.O.mﬂmmﬂﬁmwﬁmm:mva MMOUCK [IepecHOoca CpeiacTse H croco0oB neficTUd B

Zﬁo%moczczmbm.:%mo cpeay, YMETDL IEePEeHOCHTE 3HAHUS B [103HABATCIIBHYIO H ﬂﬁm—mﬂ.saoo—h%—b o0nacTu

SKH3HEACATCIIBHOCTH, YMETH HHTETpHPOBATH 3HaHUs U3 pa3sHbIX Eﬁeﬁsm.ﬂ—:u_x o0ItacTei;

BBIIBUATh HOBBIE UIEH, IIpe/ararh OpHMTHHAJIBHBIC NOJXO/IBL i PEIICHFLA, CTaBUTH
[1poBIeMbl H 3a/1a1H, JIOIyCKAROMILHIE ATBTEPHATHBHBIC PCIICH L.

3) paborac uudopmanneii:

OpHEHTHPOBATLCA B PAsIHIHBIX HeToYHMKaX MHQOpMAIuK (TEKCTe yuebHoro I1ocodus, Hay4HO-TIONYJISPHON JHTEPAType, OHOJIOrHYECKHX
croBapaX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3aX JIAHHBIX, B WuTepnere), aHAIN3UpOBATH uHQOPMAIMIO Pa3IHUHBIX BHIOB H dbopm
[pe/CTABICHHS, KPHTHUCCKH oLleHHBaTh €€ JOCTOBCPHOCTL H HEPOTUBOPEUHBOCTD, (OPMYIHPOBATE 3apoChl M IIPUMEHATH PasJIHIHBIC
METOJIbL [IPH TIOMCKeE i 0TO0pe

GrosoruuecKoil  HHpopMAIIm, HEOOXOAMMOM JUI BBITOTHCHNA yuebHBIX 3a71a; rpuoGpeTaTh ONBIT HCMOME3OBAHITE HH(pOpPMAIHOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHIA,

COBEPIICHCTBOBAT KyJIBTYPY aKTHBHOLO HCIIOJH30BAHMS PA3JIMHHBIX TIOHCKOBBIX CHCTCM, cAMOCTOSITE/IHHO BHIOMPATh ONTHMATBHYIO dopmy
[pe/icTaBIeHHA GUOIOrHIECKOH

pH(opMaIEn (CXEMbI, rpauKH, JHarpaMMel, TaGMUILL, PECYHKH H JIpyroe); HCIONb30BaTh HaydHBI A3BIK B KAUECTBE CPLACTBA npu padote ¢
Guoornueckoil uHpopmanuei: IpUMEHSTH CIMUUecKie. (U3NUECKHEe M MATEMATHHUCCKHC 3HAKH i CUMBOJBL (opmyibL abOpeBHaTypy.
HOMEHKJIATYPY, HCMoab30Bark H 1peoOpa3oBbIBATHL A HAKOBOCHMBOIHYECKAE CPEACTBA HAIAIHOCTH; BIAIeTh HABBIKAMM pacrosHaBaHus H
3auIAThl HHGOPMAIHH, urdopManHOHHOH

0e3011acHOCTH JIM YHOCTH.
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1) oG enne: OCYIIECTRIATh KOMMYHHKAIHH BO BCCX cdepax sKM3HM, AKTHBHO yUacTBOBATE B MANOre MM JTMCKYCCHIE [TO CYIIECTRY
oGcyaeMoii TeMbl (YMCHHE 321aBaTh BOIPOCHL, BBICKA3bIBATE CYKICHHA OTHOCHTEJILHO BBIITOJIHEHHA npejIaraeMoii 3ajaui, yauThBaTh
WHTEpeChl U COrNacoBaHHOCTD [O3MIIM JIPYTHX YJACTHHKOB Auanora il JCKYCCHH); Pacio3HaBaTh pepepOaIbHBIE CPEICTBA OOIICHHSA,
[OHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, [IPE/UIOCHUIOK BO3HUKHOBEHHA KOH(IIMKTHBIX CHTYalluii, yMETh CMArdarh KOH(JIMKTBl ¥ BECTH
[1IeperoBopbl;
pIaseTh Pa3IHIHbBIMHA crocoBaMi 0OLIeHNs | B3aUMOICHCTBIS, MOHHMATD HaMepeHus JPyrHX JIOJICH, NpOsBIATh YBAKUTETHHOE OTHOIICHIE K

cobece MUKy M B KODPEKTHOH dopme popmyIHPOBATE CBOH BO3pAKEHUs; Pa3BEPHYTO M JIOTHHHO [3arath CBOIO TOUYKY 3peHHd C
HCIIONIB30BAHIEM SI3BIKOBBIX

CpEICTB.

2) cOBMECTHAS JesTeJbHOCTh: TOHHMATE H HCITOJIB30BATh NPEHMYIIECTBA KOMAITHOMN ¥ MHIHBH/IYaIbHOH paGoTH PH PELICHHH
GUOIOrHYECKOH TIPOOIEMEL, 0GOCHOBBIBATH HEOOX0MMOCTh IIPUMCHEHHA rPYINOBBIX (OPM B3aMMO,ICICTBUA NIPH PEIICHHN yueOHOM 3anavi;
BHIOUpPATE TEMATHKY H METOIDI COBMECTHBIX JICHCTBUM ¢ YUETOM OOIKX HHTEPECOB H
BO3MOKHOCTEH KaykJIOro WieHa KOJIIEKTHBA, IIPUHUMATH 11eIH COBMECTHOIH JIESTEIBHOCTH, OPraHH30BBIBATE I KOOP/IMHUPOBATE JCHCTBHS 110 e

JIOCTHKEHHIO: COCTAB/IATH ILIaH JelicTBHil, pacnpeselsiTh poii ¢ yuETOM MHEHMIl y4aCTHHKOB, obcyxKIaTh Pe3yIbTaThI coBMecTHOH paboThI;
OIICHUBATD KAUECTRO CBOCTO BKIIA/A H KayKJIOTO Y9acTHHKA KOMaH/Ibl B oOmuii pe3ybTar

1o pa3paboTaHHbIM KpUTEpHsM; IIpeiaraTh HOBbIC IIPOEKTHI, OLICHUBATHL UIIEH C [TO3UIIMHE HOBH3HLI, OPHIHHABHOCTH,

[IpaKTHYCCKOH 3HAYMMOCTH; OCYIIECTBIATh [O3HTHBHOC CTpaTernyeckoe MoBe/ICHUE B pasIMUHbIX CHTYaIHIX,

NPOSIBIIATE  TBOPYCCTBO u BooOpakenue, OBITh pHMImMATHBHBIM. OBJajeHHe yHHBEPCAJILHBIMHA peryasTHBHbIMH

neiicTBHSIMIL

1) camMoopraHH3ALHA: HCIIOIIb30BATH OHOJIOT MUYCCKHE 3HAHUA LIS BLIABJICHUA Po0JIeM U UX PCIICHHS B

JKH3HEHHBIX M YUCOHBIX CHTYAIHAX: BHIOHpATL HA OCHOBE GHOJMOrHYEeCKUX 3HAHHI 1ENEBBIC H CMBICJIOBBIE YCTAHOBKH B CBOHX JNeHCTBAAX U
[IOCTYIIKAX 110 OTHOIICHHIO K JKUBOI TIPHPOJIC, CBOEMY 3/I0POBBIO H 3710POBBI0 OKPYKAIOILIAX: CAMOCTOSTENHHO OCYIIECTBIATE [103HABATENLHYIO
JEATCNBHOCTD, BBIIBIATE npobieMbl, CTABATH H dopmyIHpoOBaTh coOCcTREHHBIE 3aJaiuu B obpazoBaTenbHON NeSTENHHOCTH M KH3HCHHBIX
CUTYAIHUsX: CAMOCTOATETILHO COCTABJSTH [UIAH PEIICHHs NTPOOIEMBI € yuETOM HMCIOIIHXCA PECYPEOB.

cOOCTBEHHDIX BO3MOIKHOCTE!T 1 IIPeINOUTCHIIL; 1aBaTh OUCHICY HOBBIM CHTYAIIHAM;

pacuHpsTh PaMKH yyeOHOro TpejMeTa Ha OCHOBC JIMYHBIX  TIPEIOYTEHHil: AeaTh 0CO3HAHHBIT BBIOOP, ApryMEHTHPOBATE CTO. OpaTh
OTBETCTBEHHOCTD 32 pelIeHHE; OICHUBATD proOPeTEHHBIH ONBIT,

cnocoGeTBoBaTh (POPMHPOBAHHIO H IIPOSIBICHHAIO [IHPOKOT HPYHIIHH B PasHBIX obmactsx
[aHi. TOCTOSIHIO OBBIIATH CBOH o6pazoBaTelbHbIH | KYJIHTYPHBIH YPOBEHb.



Nvﬁm—_ﬁomﬁc-:,—uc.ﬁ—u" JaBaTh OICHKY HOBBIM CUTYyalusM., BHOCUTH KOPPCKTHBBI B JICATEIILHOCTD,
OllEeHHBATh
COOTBETCTBUE ﬁﬁw%hv,ﬁm&ow [ICIIAM; BIAJIETh HABBIKAMH :me_mmmﬂoﬁrmom ﬁm%bnxnxx K4k 0CO3HaHHusS COBEpIIaeMbIX ﬁmmnﬂmﬁ—:ﬂ
U MBICIIUTECIIBHBIX IIPOIECCORB, HX pe3ylibTaToB H OCHOBaHW, MCIOJIb30BATH Eﬁw—m?:u_ UG%&OWCEE JIJisl OLICHKH CUTYalllH, wEQOﬁm BCPHOI'O
GOEHG:Emw YMETh OIlEHHBAThL PHCKH H CBOCBPEMCHHO [IPHHHUMATb pelieHus 1o HX CHHYKEHUIO, [IPHHHUMATH MOTHUBLI U ApIryMCHTHI Jpyrux IMpH
aHajiu3e ﬁwwu\bv.ﬁm._.ow JCATEILHOCTH,
N.v:—::::;w*m cedn 0 APYrux: [MPUHUMATh nﬁmm—u [oHuMas CBOM HEJOCTATKH H JIOCTOMHCTBA,

[PUHUMATB MOTHBDI H apIyYMEHTBI JIPYTHX [[PH aHATH3E PE3YILTATOR ACSTENLHOCTIH; NPH3HABATE CRBOE IIPaBO U [IpaBo APYTrHX Ha OLHOKH;
pa3BUBATEH CTIOCOOHOCTH OHMMATH MHP € TIO3ULIMH JPYroro YeioBeKa.
NPEJMETHBIE PE3VJIbTATDI

[IpeAMETHBIE PE3YJILTAThl OCBOCHHA cojiepKanus yueOHOro mpeamera «BHONOrHA» HA YrIyOIEHHOM YPOBHE OPUEHTHPOBANDL Ha obecneyeHue
npoUIbHOro 00yUCHHs obyuarommxcs ononorni. OHH BKIFOYAIOT: crietmdyraeckue JUls OHOJIOrHH HAYHHBIC 3HAHMS. yMEHHA H CHOCO0B!
JleifcTBHI IO OCBOCHHMIO, HHTEPIIPCTAIIMH 1 npeoGpazoBAHMIO 3HAHMIA, BIIb! JICSTEIRHOCTH 110 [OTYUCHHIO HOBBIX 3HAHMI U MX NPHMCHCHHUIO B
pasIMYHBIX YICOHBIX, & TAIGKE B PEAILHBIN JKU3HEHHBIX CHTYalusX. [IpeiIMeTHbIE Pe3yIbTaThI IPE/ICTABICHB! 110 FOJaM U3YUCHHUSI.
[IpeIMETHBIC Pe3Y/IbTAThI OCBOCHHS yueGuoro npeamera «buonorus» B 10 Kknacee 1OJKHBI OTPAXKaTh:

cpopMUPOBAHHOCTb 3HAHHIT O MCCTC H POJIH GUOJNOrHH B CHCTEME €CTECTBCHHBIX HAYK, B (JOPMUPOBAHUM eCTeCTBEHHO-HAYUHOM KapTHHbLI MHPA,
B MO3HAHUM 3aKOHOB IPHUPOJbI H PEHICHHH 11poGIeM PAlMOHAIBHOIO IPHPOIONOIE30BAIHS, O BKJIAJie POCCHICKUX H 3apyOekHBIX YHCHBIX B
pa3suTHE OHONOTHH; BIAICHUE cHeTEMOl GHONOIMYECKHX 3HAHHMMH, KOTOpas BKIIOYACT ocHOBONONAraIme OHOJNOrHYecKHe TepMHHBL H
noHsTAs (GKW3Hb, KIETKa, OPraHu3M, MeTaGOTH3M, TOMEOCTa3, CaAMOPEryJislius, CaMOBOCIPOH3BEICHHIE, HACJIeICTBEHHOCTh, H3MEHUYMBOCTE,
pocT W paspuTHe), OHOJOIMYECKHC TCOPHH (xmerounas Tteopust 1. Illpanma, M. lllLteiinena, P. BupxoBa. XpoMOCOMHas TCOPHA
pacnencteensoctn T. Moprana), yueHus (H. W. BaBuyiosa — 0 IEHTpax MHOroo0pasus U MPOUCXOXKAEHUS KyJILTYPHBIX pacTeHuil), 3aKOHbI
(emuHo0Opa3Hst MOTOMKOB [EPBOTo [OKOJICHHSI, PACHICIUICHHs, YHCTOTBI FAMET, HE3aBHCHMOTO pacnenoBanud 1. Menjienst, TOMOJIOTHYECKHX
PAZIOB B HACIIE/ICTBCHHOH H3MCHHBOCTH H. 1. BaBniiosa), IPHHIHIIEL

(KOMITIEMEHTAPHOCTH); BI/ICHHE OCHOBHBIMHU METOIaMH HAyUHOr0 TIO3HAHM S, HCTIONIL3YEMBIX B OHOJIOrHYECKUX

HCCIICIOBAHMAX KHBBIX 00BEKTOB (ONHCAHHUC, H3MEPEHHC, HAGIIOICHHE, SKCIISPUMEHT); YMEHHE BBUIC/ATE CYIIECTBEHHDIC IIPU3HAKU: BHPYCOB,
KJICTOK IIPOKAPHOT U DYKapHoT.

OJIHOKJIETOUHBIX i MHOPOKJICTOYHBIX OPraii3MOB, B TOM qncse Gakrepuii. [pu60OB, pacTEHHit, KUBOTHBIX M HCJIOBCKA. CTpOEHHUS OpraHoB U
CHCTEM OPTAHOB PACTCHUH, IKHBOTHBIX, YENOBEKA, IPONECCOB JKH3HE I TEILHOCTH, [IPOTEKAIOLIMX B OpraHi3Max pacTeHHH, JKHBOTHBIX 1
qesToBEKA, OUOIOTHUECKHX IIPOLECCOB: 00MEHA BEIECTR (MeTaboIIH3M). [IPEBPALIEHHS SHEPIHH, GposKeIisl, aBTOTPOYHOIO 1 reTepoTPOPHOTO
TUIOB MUTAHHMA, QOTOCHHTE3a H XEMOCHHTE3a. MUTO34, meiiosa, ramerorenesa, HMOpHOIeHesa, nocTaMOpHOHAIIBHOTO pa3sBATHS,



H.um\w?:—oxmﬁ_:mmd WHIHBUAIYAJIBHOTO pa3BHTHA opranusma AOMH‘_,O_JGEO.WN&.. B3aUMO,ICHCTBHA TCHOB, reTepo3nca, SCﬂvHOO.ﬁmmmanhJo OH@Oﬁmw
YMEHHE %G.H.E:mmb_ﬁ*wmﬁ.r B3aMMOCBA3HM MEKIY OpraHouiaMH KJIIETKH H HX %%EKEEMZS,
CTPOCHHEM KJIETOK pPa3HbIX TKaHEH U HX @%E—aﬂﬂmZE, MEXY opraHaMi H CHCTEMaMH OpraHos ¥ @Eu,ﬁnu::m, SKHBOTHBIX M 4YEJIOBCKA M HX
%%:W:Emﬂﬁﬂ, MEHKLY CHCTEMAMH OpranoB H HX &u%m._mﬁ:mmm?\ﬁmﬂ. MEXLy ATamnaMi obMeHa BelIecTB, JTallaMH KICTOYHOrO IHUKIa M KH3HEHHBIX
[MKJIOB OpPraHu3MoB, yranaMi UZ@ﬁEOEEﬂTECﬂO pa3sBATHA, IFeHOTUITIOM H %omo.ﬁx:o.ﬁ. @ﬁ:OHEEOK H %ES;O@E{—S Cpeiibl oDHTAHUA,

YMCHHC BLISIBIATE OTJIMUHUTEIBHBIC TTPH3HAKH JKHUBBIX CHCTEM, B TOM YHUCJIC ﬁﬁo&ﬁmﬂma
SKMBOTHBIX H UCIIOBEKA, YMCHHEC UCIOJIB30BATL COOTBETCTBYIOIIHEC ApryMEHTEL, OHOJIOTHYECKYIO TEPMHHOJIOTHIO H

CHUMBOJIMKY JUIA Jl0KazareabpcTBa poacTBa OprasusMoB pa3HLIX CHCTEMATHYCCKHAX TPYIII, YMEHHC peniarb OUONOTrHUeCKHE 3aadu, BBIABIATD
:@ELSimolnunbﬁu—;mm::v—o CBA3H MCIKY

HCCIIE/LYeMBIME OHOJOTHYECKIMH TIPOLECCaMit 1 ABTCHHIIMIL, JlesiaTh BBIBOJIBI M [POTHO3BI HA OCHOBAHHH ITOJTyCHHBIX pe3yJIbTaTOB; YMCHHE
BLITOJHATE 1a00paTOPHLIC H NPAKTHYECKHE paboThL, cOOMONATH PABHIIA IPH

paGote ¢ ydeOHbIM H J1a00PATOPHBIM 0GOpYI0BaHHEM; YMEHHE BbIBUIaTh THIOTE3BL, IPOBEPATL HX SKCTIEPUMEHTAIBHBIMH CPE/ICTBAMU,
dpopmysHpys lelb HCCICIOBAHHA, AHATM3MPOBATh MOJYYeHHBIC PE3YNbTaThl H JACNATL  BHIBOJBL yMeHHE Y4acTBOBATbL B yueOHo-
HCCITeI0BATENbCKOl padoTe Mo OMOJIOTHH, JKONOTHH H MCJIHIMHE, mpoBoauMoil Ha Oaze MIKOMBHBIX HAyqHBIX ofmecTs, ¥ NyOIHYHO
[Ipe/ICTABJIAT IOy CHHbIC PE3YIIBTATHI Ha YUeHMUECKHX KOHQEPEHIIUSX; YMCHHE OICHHBATE STHUCCKIC ACIICKTHI COBPEMEHHBIX HCCIIeI0BAHHI
3 OGMACTM OMOJOTHH H MCJMIMHBI (KIOHHPOBAHHE, HCKYCCTBEHHOC OIUIONIOTBOPEHHE, HANPABICHHOC W3MCHEHHC reHoMa H co3JlaHHe
TpaHCTeHHBIX OpraHu3MOB); YMEHHE OCYIIECTBIATH 0CO3HAHHBIH BHIGOP Gy/Tyieil 1podecCHOHANBHO ACATENLHOCTH B
oGnacTH OMOJNOTMH, MEJMIMHBL, ~OHOTCXHOJIOTHH, BCTCPMHAPHH, CeNBCKOr0  XO3SHCTBA, ITHIIEBOH POMBINUICHHOCTH, yrryOnarh

o3HABATEBHBIT HMHTEpPEC, HAIPABICHHBIH Ha OCO3HAHHBIH BBIGOP COOTBETCTBYIOLIEH npoeccud M MPOJIOJLKCHHC OHOJOIHYECKOTO
oGpa3oBants B OPraHH3aAlMAX CPE/IHETO npOhEeCCHORATBHOTO H BBICIIEI0 00pasoBaH s,
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a CpaBHHTeIbHas — XaPaKTCPHCTHKA KJIETOK
sykapuoT. JlaboparopHasd pabota «M3ydenne
CTpOeHHst KIICTOK PasIHiHbIX OpraHu3MOB»
Camocrosrenbaas padora Ne 2 "Crpoenne
yHKIHE OPraHoONIOB KJIeTKY"

ACCHMMUJIALIAS H JIFCCHMHIISIHA — JIBE CTOPOHBI
merabommama. Tunbl oOMeHa BEIECTB.
JlaGopatopHas padoTa «M3yueHue KaTanuTHICCKOH
akTHBHOCTH (GepMEeHTOB (Ha TpUMEpe aMHITa3hl HIH
KaTaJa3bl)»

epMEHTATHBHBII XapakTep peakuuii KIeTo4HOro
metabomsma. JlaboparopHas pabora «M3y4eHue
(pepMEHTATUBHOTO  PACIICILICHHA MepoKcua
BOJIOPOJIA B PACTHUTEIIBHBIX H KHBOTHBIX KJIETKAX»

| Benku-akTHBATOPSL U OETKU-HHIHOUTOPEI 4 1

ApTOTpodHBII THII 0OMEHA BEIIECTE 1

DOTOCHHTES 1

XemocuuTes. JlaboparopHas pabora «CpaBHeHHE
nporeccoB GOTOCHHTE3A 1 XEMOCHHTE3a»

AHadpo0HbIC  OPraHH3MbL. Buabt  OpoKeHHS.
JlaGopatopHas padora «CpaBHenHe NpOLECcCOB 1
OPOIKCHHA M JIbIXAHHSD

AnpobHbIE OPraHH3MBbIL. Yransl SHEPreTHYECKOT O
obmena 1

https://resh.edu.ru/subject/ les
son/2486/

‘Eam_.\\ Em:.&c.ﬁ_\. m:Zn.mQ le
| sson/3917/

Ecmn\:omr.&:._.E\mcd._mﬂ\ le
sson/3917/
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Dpeprus MeMOPAHHOI0 MPAIHEHTa IIPOTOHOB.
O::ﬁwu AT®: paGoTa MPOTOHHOH >ﬁ8 CHHTA3BI

vnmz:h: Z.E.ﬁsm:og CUHTE3a

ﬁummoﬁum::s: — MAa’ :%E:Es CHHTE3 mw:.%

Tpaucsiust 1 e€ HTarbl
KomupoBanne amMHHOKHCIIOT.
6uocuHTE3e OenKa

Pons pubocom B

OpraEu3anys FeHOMA Y IPOKAPHOT M SYKAPHOT

Zoﬁmwzmvmzo MEXAIHH3MBL uznnvooo:s TeHOB Y
syKaproT. CaMOCTOATE/IbHAS paboTa Ne 3

"OGMeH BeHeCTB 1 sHeprun”

w:EBE — EFE&SEFE %ovZE KU3HU U
oGumraTHble mapasuTeL. [IpakTuyeckas paboTa
«Co3amne MOJICIH BHUpycan» A

Bupycuble 3a0071eBaH#sL 1CIOBCKa, KHUBOTHBIX,
pacTeHHH

HaHOTEXHOJIOTHH B OHOTIOT MK 1 ME/IHIIHHE

YK 3HEeHHBIH MUK KJIETKH

Tr—r— =

E.:Z.\ _;mmr nm:.ﬁ.:\..mﬁ‘_zmmﬂ_m
sson/3352 2/

hitps: H.\Fv: edu. EF:E?S@
sson/ 3917/

hitps://resh.eduru/subject/le
sson/3352/

.rnc.w ://resh. cm_._ ::mcc_moSn
..mmoshc 39/

https: 3&5&2 /v _mno\vﬁmﬁ
ew/168264230179934

D19%80%D0%BE%D1%81
oD0%BE%D0%B2%D

, Ex.,m”\?mm:.n&:.E\msznnSm

sson/3939/

https://resh.edu.ru/subject/le
sson/3939/

E:j ::rm: rmc E\ﬁ%_roa le
sson/3 927/
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XpOoMOCOMBL. JlaGoparopuas pabota «M3ydenue
XpOMOCOM Ha I'OTOBBIX MUKpPOIIPEIapaTaxy

JleneHue KJICTKH — MHUTO3

Tunsl KJ1eToK. KapnokuHes ¥ LHTOKHHES.
JlaGoparopHas padora «Habmosienue MiTo3a B
KIIeTKax KOHYMKA KOpelIKa Jiyka (Ha roToBbIX
MHKPOIIPENapaTax »

muowxu\.:mﬂ,sm JHU3HEHHOr0 ITHKIIA KIETOK

KourponsHas padora Ne 1 "Knerka"

O_uﬁ. HHU3M Kak eIHHOE 1eJI0¢

f | w:m vuﬁn::m. Jlabopatopuas mm@;omq o A
|

«zyyeHne TKaHel pacTeHHH»
| Tianu xuBoTHBIX 1 yenoseka. JlaboparopHas
paGota «M3y4cHHE TKaHEH KIUBOTHBIXY

Opraibl. CHCTEMBI OPraHOB. JlaGoparopHast
pabota «M3yueHne OpratoB BETKOBOTO
pacTEeHH»

Onopa Tejia OpranusMoB

JIBrKeHHEe OPraHu3MOB

4 hitps://www.voutube.com/w
atch?v=-kTF5eSIdJA
list=PLgU6VDvRpuoiTLeX
¢IBiRZ2J0h2BgbjuUl
index=13 pp=iAQB )
https://resh.edu.rw/subject/le
sson/3927/

hitps://www.youtube.com/w
atch?v=bqGhE50XcL w
list=PLqU6VDvRpuoiTLeX
cIBiRZ2J0h2BgbjUJ

https://resh.edu.ru/subject/le

sson/6770/ 4

sson/6769/
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PazapaKuMOCTh H @oJﬁEEm y ovﬂm:s@som

AUO@Z—E @mw?—:Ov_AGEEM OpraHusmMoB

Meiio3

[IuTanue opraHu3MoB
[TuTanie 103BOHOYHBIX KUBOTHBIX.

[TxieBapuTenbHas CHCTEMA 1eJIOBCKA

JlprxaHue OpranmsmMoB

TpaHcIopT BEUIECTB Y OPraHnu3MOB

x@CwOEOOﬁg cHcTEMA [TO3BOHOYHBIX JKUBOTHBIX H |
| 1

yeJIOBEKa

BpljiclicHEe Y OPraHu3MOB

3ammTa y Opranu3MoB

MM Zvﬁ:mm cucreMa ..pa.zom@%m

['ymopaibHas Peryiisius i SHJIOKpHHHAA cucremMa

JKMBOTHBIX H 4€JIOBCKA

[TosioBOE PA3MHOMKCHHE

M.—,H&XEEEO [IO3BOHOYHBIX KHBOTHBIX 1 YyeJioBEKa

7
_

sson/3927/

E:um“:..qmw_.d.Mmc.«ﬁmcﬂ‘cc&_m ]
sson/6759/

hitps://resh.edu.ru/subject/le
sson/2489/
_ﬁom“\}.ams,oa:._.imczmoq_m
sson/6760/
https://resh. edu.ruw/subject/le
sson/6761/

https://resh.edu.ru/ subject/le
sson/1581/

_:Sq, \\ awvr 2_: 2_?:9?5
vwo:\qwﬂ 7

hitps://resh. r&: E\ .,_,&_ooS
sson/1580/

https://resh. edu.ru/subject/le _
ﬁmoiﬁuw\

_::j \\_ m: rm: E\ ﬂ_grnQ F
sson/5359/

https://resh.edu.rw/subject/le
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I"ameroreies. OOpa3oBanue U pA3BUTAC OO BBIX
wrerok. JlaGoparopHas padora «M3yuenue
CTpOEHHs TIOJIOBLIX KICTOK Ha rOTOBBIX
MuEKpoIpenaparax»

Mg BHAYATBHOE Pa3sBUTHE OPralu3MOoB ==
OHTOTEHE3

3aKiia/Ka OPraHoB i TKaHeH 13 3apo/bIICEBIX
JIHCTKOB

PocT ¥ pa3sBUTHE XKHBOTHBIX. JlabopaTropHasd

pabora «BpIgBJICHHE TIPH3HAKOB CXO/ICTBA
3apo/IbIIeit [1O3BOHOYHBIX KHBOTHBIX)

PasMHOMKEHHE U PA3BUTHE pacTeHwuil.

JlaGoparopias padora «Ctpoenue opraton
pa3MHOKEHHS BLICIIHX pactermity Ku3HCHHBIC
ks pactennii. CaMocTosTebHaA pabGora Ne

4"Pa3sMHOKECHHE ¥ Pa3BUTHC Oprasu3MoB”

VcTopust CTAHOBJICHHS 1 pasBHTHA FeHCTHKH KaK
HayKH

(OCHOBHBIC TIOHSTHS U CHMBOJIbI [CHETHKH.
JlaGopaTopHas padboTa «JIpozoduia KaK 0OBEKT
reHeTHUECKHX HCCIeI0BaHMy

JaKOHOMEPHOCTH ~ HACIIEIOBAHMA [IPH3HAKOB.
MoHOrHOpH/IHOE CKPEIHBAHKE. [IpaxTHyecKas
paGora "V3yteHie pesybTaTos

MOHOTHOPH/IHOIO CKPEITHBAHUI Y apozoduib”

|

https://resh.edu.ru/ subject/le
sson/5630/
htt m”\:nmr.ma:.E\mcc.nﬁ\_o
sson/5630/

::sw..\:.omrhac.z_\ subject/le
sson/5385/

sson/5386/
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[eHeTHKA 110J1a

|

[ [MTOJIOTHUYECKHE OCHOBL MOHOIHOPHIHOTO
CKpelIMBaHHA

AHAIM3HPYIONIEE CKpeluBaHHe. Henoanoe
JIOMHHHPOBAHHC

Jurudpuanoe cxpemusanue. [IpakTiicckad
pabora «/3ydeHne pe3ynbTaToB JTUTHOPHIHOTO
CKpelBaHus Y Apo30GHIIBLI

[ {4TONOTHYECKHE OCHOBBI AUrAOpUTHOTO
CKpelIiBaHUs. Pemenne 3aady 1o reHeTUKC

CriernieHHOoC HacJieJ0BaHHE nﬁﬁwmmﬁow

vﬁﬁogooozmm& TSOpUust HacJeICTBEHHOCTH

TeHoTHII KaK nejocTaas cucreMa

[eneTHUECKUI KOHTPOJL pasBUTHA pacTeHuit.
KUBOTHBIX M UejIoBeKa PemieHne 3a/1at fo
reHeTHKE.

M3MeHUHBOCTD NIPH3HAKOB. Bujibl H3MEHUYHBOCTH

Mo/t KOs HM3MEHUHUBOCTH

BapuaiioHHbIH iU BApUAIIHOHHAS KPHBAA.
JlaGopaTopHas pabora «MccneoBaHue
3aKOHOMEPHOCTEH Mo KA OHHOI
namenunpocTd. [locTpoCHAC BAPUALMOHHOTO psi/ia
1 BapUAIHOHHOM KpUBOH»

sson/5386/

o0 e ——

sson/4725/

htt m“\:aws.oac._.:\m:@.moﬁn
sson/4725/

https:/ resh.edu.ru/ subject/le

| htt ,,,_..;‘_.uu..;m:\.m;:.a._\msv._cc:.
mmo&mumﬂ )
https://resh.edu.ru/ subject/le
mmo:\mmmﬁ

rl... |
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[enoTHNHUECKasi H3MEHUHBOCTD. KomMOunaTuBHas
H3MECHUYHBOCTD 1
!

MyranuoHHas H3MCHUHBOCTD. IIpaxTHyeckas
pabora «Myranuu y apozo¢uiel (Ha rOTOBBIX

1
MUKpOTIpeIapaTax )» _

G o TR A -
3aKOHOMEPHOCTH My TAIHOHHOI0 rpoLecca. |
IUreHeTHKa U SIUreHOMHKA 1
[enerHka denopeka. [TpakTaueckas pabora
«CocTaBlIcHHE U analn3 POJIOCIIOBHOM 1
MeToIbI MEIHAIIHHCKOH TeHETHKH 1

3yayeHue MEMITHHCKOH reHeTHKH B
fpenoTBpalicHuA | JeuyeHUH  TCHETHUCCKHX
saGoieBanuil UeJIoBEKa. CaMOCTOATE/IBHA pabora 1
Ne 5 "T'eneruka"

(OcCHOBHBIE TMOHATHs CEJICKITH. JlaGoparopHas

| pabora  «M3yuenue COPTOB  KYJIBTYPHBIX 1

ﬁmn,ﬁmm:m | I1I0pOJ JIOMAIIHUX FKUBOTHBIX»

MeTojibl CeJICKIMOHHOI padOTHL. JTaGoparopHas
pabora «H3yuenne METOJIOB CCIICKINH pacTeHHi»
JlocTHKEHMST  CEJICKIH pacTeHnii W IJKHBOTHBIX.
[TpaKkTi4ecKas pabora «1IpuBUBKa pacTeHHID»

—

CoxpaHeHne, — M3yueHuwe  H UCIIOJIB30BAHUE
reHeTHUECKHX PecypcoB 1

https://resh. du.ru/subject/le
sson/3387/

https://resh.edu.ru/subject/le

https://res 1.edu.ru/subject/les
son/3653/

| htt minomw.m?a&w:m.ooﬂ.m_mm
son/3653/

, s:bm”_\}om:vﬁc.é\m:r.oc_bﬁm
, son/3861/
_,

1l

https://resh.e u.ru/subject/les
son/3861/




BHOTEXHOJIOI s KaK HayKa i 0Tpacib ﬂ k
9g | MPOM3BOJICTBA. [Tpaxruueckas pabora «Msydenue) | ”r:sm”\:.om:.ca:._._z,\wcv_noﬁmm
00BeKToB OHOTEXHOIOTHHY | son/3939/
i OcHOBHBIC HAIIPABJICHHS cHHTeTHUeCKoit OHOJIOr UK
1
100 | XpomocomHasi 0 ICHHAsA HEKCHCPHI 1 ,
MeunHCcKHe OHOTEXHOIOTHA KouTpoibHad l
101 | paGora Ne 2 "T'eneTnKa 1 cesekus" _ 1 1
I S - SRS, e IS R E— | . amRy
Pe3epBHBIH YPOK. [TosTopenue, 0000mEeHHE, f
102 | cucTeMaTH3ANA spanuii Mtorosas padora 3a Kypc | | 1 _
10 enacca _,
. e S— e i el S S —. — | SRS o
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 | 3 30

VYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA3OBATEJILHOT'O [MPOILIECCA OBSI3ATEJIbHBIE YYEBHbBIE
MATEPHAJIBI JUISI YYEHHKA

« Brojiorus. BHONOTHYCCKHE CHCTEMBL 1 TIPOLIECCRI, 10 xnace/ Tepemo A.B., llerpocoBa P.A., OGuiecTBO € OrpaHHHCHHO OTBCTCTBCHHOCTEIO



METOJIUUYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

. MULTIMEDIA — nojuzepska Kypea «O01as 0uoJIoris»;

. JlaGoparopus KJIIETKA; Mertoauueckne MaTepHallbL: COOpHHUK HOPMATHBHBIX JIOKYMEHTOB. Buonorus /Coct. D.J1. lnenpos, A.

I., Apkamees. — M.: Jlpoda, 2010

CHHCcOK JUTEPATY PhI LI YIUTE/Is:

1 Baryes A.C.. I'ynenkosa M.A., Enenesckuii A.I'. Bruosnorns. BosibImoii crpaBouHUK LIS IKOJILHUKOB H MOCTYIAIOMKX B BY3bL — M.: Jpoda.

2011

2 Bonrosa M. B. CGopuuk 3amad 1o OGuiell Gnomoruu Juis NOCTYHNAOUIIX B By3bl. — M.: «Onukc 21Bex» «Mup u obpasosanue», 20123

— M.: Jlpoda, 2010 JdomoaHuTebHAS

Kosmoea T.A., Kyumenxo B.C. buonorus B Tabminax 6-11 knaccel. CrpaBodHOE MOCOOHE.

JUTEPATYPA ISl YUHTeIs:

1 Anacracopa JLIT. O6mas 6uonorus. JIMIakTHICCKHE MAaTCPHATIBL. — M.: Benrana-1"pad, 2010.- 240c.

3 Mpanona T. B. CGopuuk 3azaunuii mo obuieit OHONOrHy: nocoGue Ui yyanxes odmeodpaszopar.

yupesxaenuii /T.B. Barnosa, I'. C. Kamunosa, A.H.Msrkosa. — M.: [IpocselneHne, 2012
4 Kosnosa T.A. Konocos C.H. JlunakTHIecKHe KapTOUKN-3a/IaHHA 110 o6eii Guonoruu. — M.

Wsnarenpckuii lom «enmxepy, 2012 —96¢.

« Jlabopatopus TEHETHKA; « Jlaboparopus SKOCUCTEMBI;



UurepHer-pecypenl: CaiiTel B UHTEpHET:

« www.bio. I september.ru — raseTa «Bromorusy - NPUIIOKEHHE K «1 ceHTSOpSI»:

www.bio.nature.ru — Hay4HbI¢ HOBOCTH OHOJIOTHH,

« www.edios.ru — Diaoc — UCHTP JECTAHIMOHHOrO 00pasoBatus:

« www.km.ru/education - yueGHble MATEPHANb! i CIIOBAPH ia caitre «Kupumn 1 Medowmi
HDOPOBBIE OBPA3OBATEJILHBIE PECYPCBI U1 PECYPCBI CETH MHTEPHET
Ajpeca caiiToB B MHTEPHETE www.bio.1september.ru - rasera «BUOJIOTHY -
TIPUIIOKEHUE K «1 centsbps» www.bio.nature.ru - Hay4HBIE HOBOCTH OHOJIOTHH

www.edios.ru - DHA0C - LCHTP JIHCTAHIMOHHOTrO 00pa30BaAHMA www.km.ru/education -






