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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yueObHomMy nipeameTy "buonorus" (nanee - OM0OIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bHoOrus» U OCHOBHBIX MOJOXKEHHUN (herepanbHON paboueil mporpaMmbl
BOCITUTAHHUS.

VY4eOHnbiii npenmer «buonorus» yriyonénHoro ypoBHs usydeHus (10-11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHumnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECHEUUTHh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3aJa4, CBSI3aHHBIX C MpOoQopUEHTALHEN
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buoniorus” ga€t npencraBiieHne o 1EIN U 3aadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpUpPOBaHHME IO pas3jieiaM U Temaw,
pacmpeziefieHue o KiiaccaM, peKOMEHIYeT MOCIeI0BaTeIbHOCTh U3YUYEHUS yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIEe PA3BUTHE OHMOIOTHYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHS], MPEACTaBIEHUH O 370pOBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OepeKHOTO OTHOIICHHUS K OKpYXKarolleld MpUpoaHoil cpene. B mporpamMme mo Omonoruu Taxxke
NOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit ®I'OC
COO x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM 1 ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHOB YU4€OHO-TIO3HABATENBLHON NEATENLHOCTH OOy4aromuXxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VYuebnsiii penmer «buosiorus» Ha ypoBHE CpPeIHETro OOIIero oOpa3oBaHUs 3aBEpIIACT
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH HA pacIIMpEHUE U yriIyOJeHUe 3HaHUH
00y4arouuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUI
U OMOJIIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

N3zyuenne yue6Horo npeamera «buonorus» Ha yriayOoJeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJrOTOBKY 00 yUarOIMXCsl K MOCIIEAYIOIEMY OTYyYEHUIO OMOJIOTHYeCKOro 00pa30BaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpa3oBaHusi. OCHOBY €ro Coaep)KaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUH, MOJYYEHHBIX MPU H3YYEHHH OOY4YarOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efoB OHMOJIOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSAX JKHU3HH, JOMOJHHUTEIBHO BKJIIOYEHbI OMOJIOrMYECKHEe CBEICHUS
IPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIOJb30BAaTh KAaK OPUEHTUPHI IS
MOCIEAYIOUEro BeIOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TOJTYYEHHBIMUA OOYUYaAIOIIMMUCS IPU U3YUYEHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHKH.



CtpykTypa mporpamMmbl 1o ydeOHOMYy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIII M HBOJIOIHOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIs AKUBBIX CUCTEM PA3HOrO YPOBHS OpPraHHU3alLlUH,
HBOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJIOTUN U CHHTETHUECKOU
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKe, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebubiii npeamer «buonorus» mpu3BaH O00ECHEYUTh OCBOCHHE OOYYaIOUTMMHUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJEH, NPUHLIMIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOLEHO03a, DKOCHCTEMBbl, O BBIIAIOIINXCS
HAYYHBIX JOCTIKEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUSX B OHMOJOTMH, TMPHUKIATHBIX aCHEKTax
Ounoyoruueckux 3HaHWi. (s pa3BuTUS U MOJAEpkKaHUS WHTepeca 00yJarolmMXcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WM MHON
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOeXkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

Lenp n3ydyenus yueOHOro npenmera «bruomorus» Ha yriyOnEHHOM YpOBHE — OBJIAJICHHE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 001MacTu MpodeccuoHalbHON NEATENbHOCTH, CBSI3aHHOW C OMONIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBEeICHHS IS TPOIOIDKEHHS OHOIOTHIECKOTO 00pa30BaHNSI.

JlocTuxkeHue ey u3ydeHus: yueOHoro npenmMera «buonorus» Ha yriiyOJI€HHOM YpOBHE
oOecrnieunBaeTcs peIIeHUEM CIEAYIOMUX 3a1au:

OCBOEHHE OOYy4YaloIIMMHUCA CHUCTEMBbl OWUOJOIMYECKUX 3HAHHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHX, KOHLENUMSX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOIYJISIHS, BHI,
OuoreorieHo3, Ouochepa); O BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OuoJIoruy;

O3HaKOMJIEHHE  oOydJaroIiuxcs ¢  METOoJaMHM  TO3HaHUS  JKMBOM  NPUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruw,
AMOPHOJIOTUN U OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUH, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJOTUM, TAaJEOHTOJOTHH, DSKOJOTMHM); METOJaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX MCCIeIOBaHUH B J1abopaTopuu M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJIeHUEe OOYyYaroIMMUCS YMEHHUSIMH: CAMOCTOSITEIbHO HAXOIWTh, aHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH YeJI0BEUECTBa; OLIEHUBATH [TOCIIEJCTBUS CBOEH e TENIbHOCTH T10
OTHOLIEHUIO K OKpYKalolled NpUpOIHONW cpele, COOCTBEHHOMY 3J0pPOBBIO M 3/10pPOBBIO
OKpYXKaloIIMUX JI0JeH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOQUIAKTUKA HHEOEKIIMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUS B NpUpPOAe U obecredyeHUs: Oe30MacCHOCTH COOCTBEHHOU
KU3HEAESITEIbHOCTH B UYPE3BbIUaWHBIX CUTYallUSIX MPUPOJHOIO M TEXHOI'€HHOT'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Y 00yUYaIOINXCS MHTEUICKTYaTIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIEcce
3HAKOMCTBA C BBLIAIOLIUMHCA OTKPBITUSAMU U COBPEMEHHBIMU HCCIICOBAaHUSMH B OHOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



SKCHEPUMEHTAJIbHBIX HCCIEAOBAaHUM, pelleHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOYUYaIOUIMXCsl LIEHHOCTHOIO OTHOLICHMS K HBOW MPUPOJAE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJNbTyphbl MOBEIEHHUS B NPUPOJE; MHTErPALlMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npuobpeTeHne o0y4yaroIUMUC KOMIIETEHTHOCTH B PALIMOHAIIBHOM ITPUPOIOIIOIb30BaHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHIOB, HKOCHUCTEM, OHOCHEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYKAIOIIMUX JroAeH (COONOJeHUs Mep
npoduIaKkTUKU 3a00JIeBaHM, o0ecTieueHrne 0€30aCHOCTH KU3HEACITSIILHOCTH B UPE3BbIUaiHBIX
CUTYalUAX IPUPOAHOTO U TEXHOT€HHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOIOIHYECKUX
3HAHUM U YMEHUH B MIOBCEAHEBHOM )KU3HH;

CO3JlaHME YCJIOBUH [UIdi OCO3HAHHOIO BbIOOpa OOYYarOIIMMUCS HWHAMBUIYAIbHOM
00pa3oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TMOCIEAYyIoUEMy IpodecCHOHATHLHOMY
CaMOOIIPENICJIEHUIO, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpECAMHU U IMOTPEOHOCTAMU
peruoHa.

OOwiee 4MciIO 4acoB, OTBEACHHBIX Ha M3y4YeHHE OMOJOTMHM Ha YIIIyOJ€HHOM YpPOBHE
cpenHero oomiero oopazoBanus, cocrapisget 204 gaca: B 10 kinacce — 102 yaca (3 gaca B He/ien0),
B 11 kmacce — 102 gaca (3 gaca B HeZemio).

Ot6op opraHM3anMOHHBIX (OpPM, METOJOB M CPEACTB OOy4YeHHS OHOJIOTUH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJCpXkaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OHoIOoTNYecKOoro 00pa3oBaHUs B OPraHM3ALMUAX CPEIHETO MPOPECCHOHATHHOTO M BBICHIETO
obOpazoBaHwUs.

OO0s13aTeNIbHBIM YCIIOBHEM MpU 00Y4eHUU OMOJIOTMU Ha YriyOJEHHOM ypOBHE SIBISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHYeckux pabor. Tamke yuactue oOyuaromuxcs B
BBINTOJIHEHUH MIPOCKTHBIX U y4eOHO-HUCCIIEA0BATEICKAX PA0OT, TEMAaTHKA KOTOPBIX OMPEICISETCS
y4UTENeM Ha OCHOBE MMEIOLIUXCS MAaTepHAIbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX IMPHPOJIHBIX
YCJIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHsi OHOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU npoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuoJoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, csa3annble ¢ 6uonorueit. 3HaueHne OMOJOTHH B IPAKTHUECKON 1€ TEIbHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHE IIPUPOJIBL.

JleMoOHCTpaLuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. W. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ounosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPraHHU3alMs, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiit. Ilponeccsl, npoucxoasmue B KUBBIX cucTeMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runote3a. [loHsTHE BHIOOPKHU U €€ JOCTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB. [IpUUMHBI MCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOTO OPTaHU3Ma», «bHOreoneHos,
«buocdepar, «MeToabl U3ydeHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PAaCTUTEIbHBIX, UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoabl. MoHOCaxapuabl, AUCAXAPHIbl, OJIUIOcaXapu/ bl U monucaxapuipl. OO miaxn
CTPOEHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA yIi1eBOA0B. bruonornueckue GpyHKIMH yriIeBOA0B.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnuiaos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, crepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumisl.
[Tpunuun xommuieMeHntapHocTt. IlpaBuno Yapradgda. Crpykrypa JIHK — nBoitHas crumpaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyln. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOZIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpoeHHe MOJEKYyd YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKJIEHMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpPOKAPUOTHYECKOW KJIeTKH. Kiierounas cTeHka OakTepuii ©W  apXew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMmOpaHbl. TpaHCIOPT BELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, (paronnTo3. Dk30unTo3. Kieroynas cTeHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JU30COMBI, UX CTpOeHHE M (PYHKIUH. B3anmMOCBSI3b OIHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(GOTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

Hemem0Opannbie opranouasl kiaeTku CTpoeHne M (QpyHKIHMH HEMEMOpaHHBIX OPraHOUJIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AcCUMWISLNS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOoTPOHBIA. YUyacTre KUCI0opoaa B OOMEHHBIX MpoIeccax. DHEPreTHUECKOe
oOecnieuenue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapaKTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBUA.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. benku-akTuBaTopsl U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKIUH OT pPa3IMn4YHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocunTte3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTbl OMOTEXHOJOTHMM W BO30YAWUTENN
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnnyeckue peakunu. OxucauTenabHOE (GochOpUINPOBAHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JAeMoHcTpanuu

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIuTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajlasbl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKpUINIIMU: KOMILJIEMEHTApPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3e OeKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHbie 3a00neBanus 4enoBeka, ’KUBoTHbIX, pactrenuid. CIIMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozauu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUN) MEepUO/bl
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permukanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocombl. Ctpoenne xpomocoM. Ternomepsl 1 TenoMepaza. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4dHasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEW: AMUTENINANIbHAS, COSTUHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBw>xeHue oOpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX pPACTEHUH: TPONMM3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre Bojbl, YIIEKUCIOrO ra3a ¥ MUHEPaJbHBIX BEIECTB
pactenusiMu. [luTaHue >KUBOTHBIX. BHYTpUNIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurensHas cucrema yeaoBeka.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne >kuBoTHBIX. b dy3us razos uepes
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsimus apixanus. [[pxaTtenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opransl. KpoBeHOCHas cuctemMa o3BOHOUHBIX
KHUBOTHBIX M dyenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaiieHwHs.



OBOJIIOIIMOHHBIE YCIIOKHEHHUSI CTPOEHUST KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opransl BeiaeneHus. OuibTpalus, cCeKpelus 1 00paTHOE BCachIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Cropbl OaKTepuil U HUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3allUTa OPTaHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBnast cucrema u pediexrtopHas peryiasuus y KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi W SHIAOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesioBeka. JKene3bl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHbie», «CxeMa MUTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue maHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuiy, «HepBHas cucTeMa MIIEKOMUTAIONIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun pacTeHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmaia u 6eTKoB Mo JAeiicTBreM (EepMEHTOB, 000pyIOBaHHUE I JEMOHCTPAILIUU OIBITOB 1O



U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3muHoxenue. I[lonoBeie kneTku, uiam ramersl. Meio3. Cragum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie xene3bl. O6pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue noJIOBbIX KIETOK.

Omio10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3akjaJKka OpraHOB W TKaHEeW W3 3apoJbIIIEBBIX JHCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJIbTaT HepapXUUCCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. @akTOpbl PETyNISIUUM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHe U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3sMHOXEHHE XJIaMHUJIOMOHA/b», «Pa3MHOXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANMN OHTOreHe3ay, «[IpsmMoe u Henpsimoe pazBuTHe», «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOIHOE OIUTOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», <« KU3HEHHBIN [TUKI MXa», « KU3HEHHBIA [IUKJI TAOPOTHUKAY, « KM3HEHHBIN
LUKJI COCHBI».



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHUS TCHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH Menesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaenst — 3aKk0H pacIilerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOLIECCOB, TOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUeCKre MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIECHUAX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumupl u cxemsl: «IlepBbiii 1 BTOpOW 3akoHBI MeHnens», «Tpetuit 3akoH Menuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aluiean3M», «B3anmoaeicTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CUEIUICHHOIO HACJIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpenbl B GOpMUPOBAaHUU MOIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTaIllHOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHass W3MEHYMBOCTb. BHJbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHus
yesnoBekay, «Buasl myraruin.

OOopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTanuu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISAIIMOHHO-CTATUCTUYECKUH, MOJIeKyIsipHO-TeHeTnuecknii. COBpeMEHHOE OIpeesieHue



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacineaCTBEHHOM MPeapaclooKEHHOCThIO. 3HAUYEHUE MEAUIIMHCKOM TEHETHKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoxaeHus 1 MHOrooOpas3usi KyJIbTYpHBIX pacTeHuid. Ponb cenexkuuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBEHHBIN O0TOOpP: MacCOBBII U MHAUBHUIYaTbHBIMH.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKH MyTareHe3 KakK MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp3oBaHne reHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoJacTBeHHOE CKpelrBaHue, WM ayTOpUAMHT. [ eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNIOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeAX YIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM H3MEHUMBOCTH», «METOIbI CEIEKIUN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpOOHosIornyeckux TexHoaoruil. [IpousBoacTso 0enka, aMMHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxxeHepusa. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3/IaHHs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MeXaHuU3MOB (yHKuuoHupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI [0 OHOJIOTUU BBIACIICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MNpucymumMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPaJUIIHUOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH MO3MIMU JMYHOCTH, MATPUOTH3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIC PE3yJabTaThl OCBOCHUS YUYEOHOTO mpeaMeTa «BbHoIorus» TOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXIACHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEXKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonMHOMN, ropmoctu 3a CBOM Kpaul, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTH OIICHHUBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
cOOIOZIcHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbBIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M CONMATILHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIeii mpodeccruu u peaan30oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYNbTYphbl: IMPUOOpPETEHHE OIbITAa IIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIEACTBUN ISl OKPYXKAIOLIEH CPEIbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh MCIIOJIb30BaTh MIPHOOpETaeMble NPU U3yUYE€HUH OMOJIOIMH 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUHM, INPHUHOCALIMX BpEJ OKPYXKAIOIIEH NPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANPABICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH IPoOIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MyTeH BBIXOJA U3 TI100aTbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTHYECKHX 3HAHWU B LIEJISX IMOBBIMICHUS OOLIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUS /s aHalu3a M OOBSCHEHUS SIBICHUMN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O00pa30BaHUIO M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MertarnpeqMeTHbIE pe3yNbTaThl OCBOCHHUS YyueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS  MEKIUCUUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAy4HbIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeJOBaHKNEe, HAOMIOIEeHNe, U3MEpEHHe, IKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYaroLIUXCs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMATILHOM MPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss OyayT copMupoBaHBI TO3HABATEIbHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe AeHCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiajieHHe YHUBEPCAILHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BaTh NPH OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIICHHS (aHaJH3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUH
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

ONpeneNaTh LeNU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJbTAThI ICATEIBHOCTH C MOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PACCMaTPUBAEMBIX SBJICHUSAX, (POPMYTUPOBATH BBIBOJBI U
3aKITIOYCHHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIs MPEJICTaBICHHs CYLIECTBEHHBIX CBA3eH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaJIH3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKH MOCIIEICTBUI IEITETLHOCTH,

KOODJMHUPOBATh MW BBINOJHATE pPa0OTy B YCIOBUSAX PEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKONH W MPOEKTHOW NEATEILHOCTH, HaBBIKAMHU
paspernieHust npoosieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;



UCITOJIb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UMHTEpIpeTalny, NPeoOpa3oBaHUI0O U MPUMEHEHHUIO B YUYEOHBIX CHUTYaIUsX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIN3UPOBATH MOJIYUYEHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEepEeHOCUTb 3HAHHWA B  IIO3HABATENBHYI0 M  IPAKTHYECKYI0  00IacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 3aJ]auu, IOMyCKAIOIUE aJbTePHATUBHBIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(POPMALMUIO pa3IMYHBIX BHUIOB U (GOpM
IPECTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BaTh HAy4HbBIN S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHMOIOTHYECcKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJeTh HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGOpMaUMK, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBa OOIICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
NPYTUX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OHOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OPraHMU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JCHCTBUN, PACTIPENEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaH/IbI B OOILIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITUATHUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaATh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1[EIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedieKCH
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ysbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro mpenmera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
O6uonorun. OHU BKJIIOYAIOT: crierupuyeckue 1uig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, UHTEPIIPETALIMUA U NPeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH IO
IIOJIyUEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX, a TAKKE€ B pealbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHele pe3yiabTaThl PEACTABICHBI 10 TOJAM U3YUYEHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeTa «buonorusy» B 10 knacce 1onxHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUY €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM pPalOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAJIE POCCHICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETYJISIIHS, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounass Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4HOT'O MO3HAHUs, UCHOJIb3YEMBIX B OMOJOIHMUECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U T€TEPOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, ME103a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GYHKIUSAMH, MEXAY JTalaMM OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHE BBISBISITh OTIMYMUTEIbHBbIE NMPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PaCTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCAMU U SBJICHHUSIMH, JETaTh BBIBOJIBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TMPOBEPATh HUX OKCICPUMEHTAILHBIMUA CpPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIC PE3YJIbTATHI U JICNIaTh BBIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIBHBIX HAy4HBIX OOLIECTB, M MYOJMYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJbTAThI HA YICHUYCCKUX KOHPEPEHITUSX;

YMCHHE OIICHUBATH THYCCKHUE aCTICKThI COBPEMEHHBIX MCCIIEIOBAHUN B 00JIACTH OHMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIIeH MpopecCHOHATBHON IEITEILHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIIbCKOTO XO35HCTBA, MTUIIEBON
MIPOMBIIIICHHOCTH, YIITyOJISTh TO3HABATeIbHbIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBbIe cHCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
5) Crpoenne U QyHKIIUH KICTKH 8
5 OOMeH BeIeCTB U PEBpaIlCHHE YHEPTUU B 9 1
KIICTKE
7 Hacnencreennast nungopmanus u 9 05
peanuzaius e€ B KJIeTKe '
JKu3HEeHHBIN UKIT KIETKH 6 1
CrpoeHue U pyHKIIUM OpPraHU3MOB 17 1.5
10 Pa3mHOMXkeHMe U pa3BUTHE OPTaHNU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buortexHonorust u cuHTETUYECKask OHOJIOTHS 4
17 PesepBHOE Bpemst 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13
MNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
KosnuuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoaeusie | Hpakrueckue U3YYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1
9acTh COBPEMEHHOTO O0IIeCTBA 02.09.2024
2 JKuBbie cucTeMbl M IX CBOMCTBA 1 03.09.2024
3 VYpoBHEBas opranusanus KUBbIX CUCTEM 1 05.09.2024
4 Hcropust OTKpHITHS U U3YUEHUS KIIETKH. 1
Knerounas Teopus 09.09.2024
MeTo1bl MOJNIEKYISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3yueHne MeTo10B KIETOYHOMN 1 05
ouosoruu (xpomarorpadus, 10.09.2024
anekTpodopes, AuddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»
6 XUMUYECKHIl COCTaB KIETKU 1 12.09.2024
7 MuHepanbHbIe BEIIECTBA KIETKU, UX 1
Ouostornueckasi pojib 16.09.2024




Opranuveckuie BemecTBa KICTKH —
oenku. JlaboparopHas pabota

8 «O0HapyxeHue OEJIKOB C IIOMOIIBIO 05 17.09.2024
KayeCTBEHHBIX PEaKIHiD»
9 CoiicTBa, Knaccupukanys u GyHKIUN
OenKoB 19.09.2024
10 Opranuyeckre BeIecTBa KIETKH —
YTJIEBOJIbI 23.09.2024
1 Opranuyeckue BellecTBa KIeTKH —
105000500031 24.09.2024
Hyxnennossie kucnorsl. JJHK u PHK.
12 JIaGoparopHas pabota «lccnenoBanue 05
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 26.09.2024
KJICTOK PA3JIMYHBIX OPraHU3MOBY»
13 Crpoenne u pynkiun ATD. Ipyrue
Hykneosuarpudocdarsr (HTD) 30.09.2024
CexBenuponanue JIHK. Meroast
14 T€HOMMKH, TPAHCKPUIITOMUKH, 01.10.2024
MIPOTEOMHKH
15 Mertoab! cTpyKTypHOI OHOJIOTUU 03.10.2024
16 Tunel knerok. [Ipokapuornueckas
KJIETKa 07.10.2024
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.
17 [MpakTryeckas pabora «3y4yeHne 0.5
CBIZ)ﬁCTB KHCTO‘fHOﬁ MeM6pZI;LI» 08.10.2024
18 [ToBepXHOCTHBIN anmapar KIeTKH

10.10.2024




19

OnHomeMOpaHHbIE OPraHOUABI KIIETKH.
[IpakTrueckas padota «3ydeHue
JBUKEHHSI LIUTOIIIa3MbI B PAaCTUTEJIbHBIX
KJIETKaX»

0.5

14.10.2024

20

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpUH, IacTu bl JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

15.10.2024

21

HememOpanHble opraHon/Ipl KJIETKU

17.10.2024

22

Crpoenue u GyHKIUH siIpa

21.10.2024

23

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KJIETOK Pa3IMYHbBIX
OpPTaHU3MOBY

0.5

22.10.2024

24

AccUMUISIMS U TUCCUMUIISIIMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl ooOMeHa
BemiecTB. JlabopaTopHas paborta
«3yueHne KaTamuTHYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIas3bl WIH
KaTtasa3bl)»

24.10.2024

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTaboyin3Ma.
JlabopaTtopHas pabota «3ydeHue
(hepMEeHTAaTUBHOTO paclIeTICHUs
MEPOKCHJIAa BOJIOPO/A B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

0.5

05.11.2024




26

benku-akTUBAaTOpPHI U OENKU-UHTUOUTOPBI

07.11.2024
27 ABTOTpO(HBIH THIT 0OMEHa BEUIECTB 11.11.2024
28 dorocuHTE3 12.11.2024
XemocuHTes. JJabopaTropHas pabota
29 «CpaBHeHHe PoIeccoB POTOCUHTE3A U 0.5 14.11.2024
XEMOCHHTE32)
AnaspoOHbIe Opranu3Mbl. Buisr
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHUE TIPOIIECCOB OPOKEHUS U 18.11.2024
JIBIXaHUSD)
31 AspoOHbBIE OPraHU3Mbl. JTaIb
SHEPTeTUYECKOro OOMeHa 19.11.2024
DHeprus MeMOpPaHHOTO TpaiueHTa
32 HpOTOHOB.VCI/IHTe?: AT®: pabora 91.11.2024
npoToHHON AT®-cuHTa3bI
33 Peakuyuy MaTpuuHOro CHHTE3a 25.11.2024
34 Tpanckpunius — MaTpUYHBINA CHHTE3
PHK 26.11.2024
35 Tpancnsmust u e€ STarbl 98.11.2024
36 KoaupoBanue amuaOokucnot. Ponb
prubocoM B OMOCHHTE3E OeKa 02.12.2024
37 Opranu3zaiiys reHoMa y IPOKapuoT U
JyKapHoT 03.12.2024




MonekyJsipHble MEXaHU3MbI SKCIIPECCUU

38
TC€HOB Y 9YKapuOT 05.12.2024
Bupycsl — BHeKIIeTOUHBIE (DOPMBI
39 KHU3HH U OOJIMTaTHBIC TTAPa3UTHI. 05
IMpaktrueckas padora «Co3aanue ' 09.12.2024
MOJIEJIN BUPYCA»
40 BupycHsle 3a06051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTEHUI 10.12.2024
41 HanorexHosoruu B 6M0JI0Tuy 1
MEIULIMHE 12.12.2024
42 JKU3HEHHBIN UK KIETKH 16.12.2024
43 Matpuunsiii cunte3 JJHK 17.12.2024
XpomocoMsl. JTaboparopHas paboTa
44 «M3yueHne XpoMOCOM Ha IrOTOBBIX 0.5 10.12.2024
MUKpOITpenapaTax»
45 Jlenenue KIETKH — MHUTO3 93.12.2024
Tunel knetok. KapruokuHes 1 IUTOKHHES.
JlaGopaTopHnas pabora «Habnronenue
46 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa 24.12.2024
JyKka (Ha TOTOBBIX MUKpOIpenapaTax)»
47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK 26.12.2024
48 Opranu3M Kak eIuHOE 11e10€
49 Txanu pacrenuii. Jlaboparopnas padota 05

«M3ydyeHne TKaHEeN paCTEHUI»




TxaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas padorta «3ydeHue 0.5
TKaHEH )KUBOTHBIX)
Opransl. CucTeMbl OpraHoB.

51 Jlaboparopuas padota «3yueHue 0.5
OPTaHOB IBETKOBOT'O PACTCHHS

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

o4 [Intanue opranu3sMoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TuieBapuTenbHas cucTeMa YelloBeKa

56 JIpIxaHue OpraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeJI0BeKa

58 Tpancnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucreMa 1o3BOHOYHBIX
KHBOTHBIX U YEIOBEKa

60 Brinenenue y oprann3zmMoB

61 3amura y OpraHu3MoB

62 NMmyHHast cucteMa yenoBeka

63 PaznpaxxuMocTb U perymnsuus y
OpPraHu3MOB

64 I'ymopanbHast peryasiius 1 SHI0OKpUHHAs
crcTeMa KUBOTHBIX M YelloBeKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pa3MHOXkeEHUE

67

Meiio3




68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHas padorta
«/3y4eHne cTpOCHHS MOJIOBBIX KJIETOK
Ha TOTOBBIX MUKPOIIPEIapaTax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

PocT u pa3Butue )XMBOTHBIX.
JlaboparopHas padota «BrisiBieHne
MIPU3HAKOB CXOJICTBA 3apObIIIEH
MMO3BOHOYHBIX )KUBOTHBIX)

0.5

72

Pa3mHOXeHMe U pa3BUTHE pACTEHUI.
JlaboparopHas padora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HayKU

74

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/Ipo3odumna kak 00BEKT TeHETUIECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTU HACTIEI0OBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3zoduisr”

0.5




I[MuTonoruyeckre OCHOBBI

76 MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanuzupyloliee CKpeluBaHme.
Henosnnoe nomuanpoBanue
JlurubpuiHoe CKperBaHue.

78 [IpakTrueckas padota «3ydeHue 0
PE3yIbTATOB JUTHOPUIHOTO &
CKPEIIUBAHUS Y IPO30(DUITBDY

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEIIUBaHUS

80 CueruieHHOE HACJIEeI0BaHNE PU3HAKOB

81 XpOMOCOMHas1 TEOPUs
HAaCIEeACTBEHHOCTH

82 I'eneTuka moma

83 ['eHOTHT KaK IEIOCTHAS CHCTEMA

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
paCcTEeHHIA, )KUBOTHBIX U YeIOBEKa

85 H3MeHunBOCTH NpU3HAKOB. Buibl
W3MEHUYUBOCTH

86 MonudukarnronHas N3MEHIHBOCTh
BapuarmoHHslIii psa v BapualiioHHas
kpuBas. JlaboparopHas padota

87 «MccnenoBanue 3aKkOHOMEPHOCTEN 0
MOTA(DHKAITIOHHON H3MEHUNBOCTH. >
[TocTpoeHne BapruallMOHHOTO psiia U
BapHallMOHHOW KPUBOM»

38 I'eHOTHTIMYECKASI H3MEHYHUBOCTD.

Komb6uHaTuBHAsS H3MEHUYNBOCTE




89

MyTtannoHHasi HK3MEHYUBOCTb.
[IpakTrueckas padorta «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOTO
nporecca. DMUTeHETHKA M STIUTCHOMUKA

91

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBIeHHE U aHAITN3
POIOCIOBHON»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HaueHUE MCIUITUHCKON T'¢HETHUKHU B
npcaAOTBpalliCHUN U JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHBIE ITOHITHA CCJICKLIUU.
JlaboparopHas pabora «/3yuenue
COPTOB KYJbTYPHBIX PACTCHHUU U TIOPOJT
JOMAIITHUX KHUBOTHBIX)

0.5

95

MeToapl CEeNeKIIMOHHOM paboTHI.
JlabopaTtopHas pabota «3yueHue
METOJIOB CEJICKIIUH PACTECHUI

0.5

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
XKUBOTHBIX. [IpakTHueckas padbota
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB

98

buotexHomorusa kak HayKa 1 O0Tpaciib
MMPpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/ISY‘{CHHC 00BEKTOB OMOTEXHOJIOTHI

0.5




OcCHOBHBbIE HaNpPaBJIEHUSI CHHTETUYECKON

99 OnoJIoTHH L
100 XpoMOCOMHasi U TeHHAsI WH)KEHEPUs 1
101 Menunuackue OMOTEXHOIOT NI 1
102 Pesepsublii ypok. [IoBropenue, 1
000011eHNe, CHCTEMATH3AIMS 3SHAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 135

[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

buonorus 10 xnacc [laceunnk B.B "[IpocBenienue"” yriryOiieHHbIA YPOBEHb

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus 10 knacc [laceunnk B.B "[IpocBenienue"” yriryOiieHHbIA YPOBEHb

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












