MYHULAITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHNE
«bPAHCKHNU I'OPOJACKOU JIMIEUN Ne2 um. M.B.JIOMOHOCOBA»

AnHomayusa K paboueii npozpamme
yueOHoro npeameta «buonorus»

PabGouass mporpamma ydeOHoro mnpenmera «buonorus» o00s3aTeBHON TpeAMETHON
obOnactu «EcTecTBeHHO-HAay4HbIE MPEAMETHD) pa3padoTaHa B COOTBETCTBUM C MyHKTOM 18.2.2
OI'oC COO, ®OOII COO, IlonoxenuemM o paboued mnporpamMme ydyeOHOro MNpeaMera,
y4eOHOro Kypca, yueOHOro MOJ1yJis, Kypca BHEYpPOUHOM JEATENbHOCTU U peanusyercs 1 roa B
10 knacce.

PaGouas nporpamma pazpaborana MO yuuteneil xumuu, OMOJIOTMHM U Teorpadum,
OTpeJieNisieT OpraHu3alrio 00pa30BaTEIbHON JAEATEIBHOCTH YUUTEINS B IIKOJIE MO0 Y4eOHOMY
npeomemy «buomaorus.

PaGouas mporpamma ydyebnoro npenmera «buonorus» sisnsierca yactsio OOIT COO,
ONPEIEIISIOIIEH

- CoZIepKaHue;

- IJIJAHUPYEMBIE Pe3yJIbTaThl (JIUYHOCTHBIE, METANPEMETHBIE U IIPEAMETHBIE);

- TEeMaTU4YeCKOE IUIAHMPOBAaHME C YYE€TOM paboyeil mporpaMMbl BOCHHUTAHUA U
BO3MOKHOCTBIO Hcmojib3oBanus JOP/LIOP.

PaGouas nporpamma o6cyx1eHa U MPUHATA PEIICHUEM METOUYECKOTO OOBEIUHEHUS U
corjacoBaHa 3aMeCTUTEJIEM JUPEKTOpa 1Mo yueOHO-BocnuTaTenbHoU pabore MBOY
«bpsaHckuit ropojckoit autet Ne2 um. M. B. JlomoHnocoBax.

Mara: 29.08.2023
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[Iporpamma mo yuebnomy mpeamery "buosorus" (nmanmee - OHOJOTHSA) Ha YPOBHE CpETHETO OOILIETO
obOpa3oBaHus pazpaborana Ha ocHOBe DenepanibHOTO 3akoHA OT 29.12.2012 Ne 273-d3 «O6 oOpazoBanuu B
Poccuiickoit ®enepanum», PI'OC COO, Konuenmuu mnpenogaBanus ydueOHOTO mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUH (herepaabHOi pabodelt mporpaMMbl BOCIIUTAHUSL.

VYuebusblii npenmet «buonorus» yriyonénnoro yposHs usydeHus (10—11 ximaccel) sBIsS€TCS OJHUM U3
KOMIIOHEHTOB NpeAMeTHOM obOsacTu «EcrecTBeHHO-HayuHble npeameTsl». CoryacHo mnosoxxeHusm OI'OC
COO mpoduibHbie yueOHBIC MPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM YpOBHE, SBIISIFOTCS CIIOCOO0M
muddepeHnanuu  oOyueHUusT Ha ypPOBHE CpeaHero oO0mero o0pa3oBaHWs W TPHU3BAaHBI 00ECIICYHUTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEJHHM OOIIWUM, CPEAHUM MPOGECCHOHATBHBIM M BBICIINM
oOpazoBanueM. B TO ke Bpemst KaXIblii M3 ATUX Y4YEOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHEe OO0pa30BaTEeNbHBIX, BOCIUTATEIBHBIX M Ppa3BUBAIONIMX 3a/a4, CBS3aHHBIX C
npodopueHTaIe 00yJalonINXCsl 1 CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOH 00JacT HayqHOTO 3HAHWS,
CBSI3aHHOTO C OMOJIOTHEH, METUIITMHOMN, IKOJIOTHEH, IICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JIEJIOM.

[Tporpamma no yuebHOMY mnipeamety "buonorus" ma€r mpencraBieHue O IEIH M 3aa4ax WU3Y4eHUS
yueOHoro mnpeamera «buosnorus» Ha yriayOn€HHOM YpOBHE, OMpeaeNsieT o0s3aTesibHOE (MHBAPHAHTHOE)
MPEeIMETHOE COJAEpIKaHUE, €ro CTPYKTYPHPOBAHME MO pas3ieiiaM M TeMaM, paclpe/eleHHe Mo Kiaccam,
PEKOMEHyeT TMOCIeIOBATeIbHOCTh HW3YYCHHS YYEOHOTO Marepuana C y4ETOM MEXNpPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOIo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEM oOywaromuxcs. B
mporpaMme 10 OHOJIOTMH peali30BaH MPUHIIMIT MPEEMCTBEHHOCTH C W3y4eHHeM OHWOJIOTHM Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHwusl, Onaromaps 4emMy MPOCMAaTPUBAETCS HAMPABJICHHOCTh HAa MOCIEIYIOIIee
pa3BuTHE OHWOJOTMYECKMX 3HAHHWH, OpPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI, SKOJOTUIECKOTO MBIIUICHHS, TPEICTABICHUI O 30pOBOM 00pas3e KM3HH, Ha BOCIHTAHUE
Oepe)KHOTO OTHOMIEHHSI K OKPYKalolIel MPUPOIHON cpene. B mporpamme mo OHONOTHM Takke MOKa3aHbI
BO3MOXHOCTH ydyeOHoro npeamera «buonorus» B peanuzanuu tpedoanunit ®I'OC COO k minaHupyeMbIM
JUYHOCTHBIM, METAINIPEIMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00ydeHHs U B (GOPMUPOBAHUN OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHOW JEATENIbHOCTH OOYyJaloUIMXCsi 10 OCBOCHUIO COJEpX aHUS OHOJOTHYECKOro
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

VYyeonsiii mpenMet «buosiorus» Ha ypoBHE CpeHEro o0Iero o0pa3oBaHus 3aBepiiaeT OMOJIOTHIECKOE
o0pazoBaHHe B IIKOJIE W OPUEHTHPOBAH HA PACIIMPEHHE W YriyOJeHWE 3HAHWNA OOYydJalolmUXCS O JKHUBOU
MIPUPO/Ie, OCHOBAX MOJIEKYISPHON U KJIETOYHOM OMOJIOrHH, SMOPUOJIOTUN U OUOJIOTUM Pa3BUTHUS, T€HETHKH,
CeJIEKIIMU, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuebHOro mpeamera «buosorus» Ha yriryOJeHHOM YpOBHE OPUEHTHPOBAHO HA MOJTOTOBKY
oOyuaronuxcs K MOCIEAYIOIIEeMY MOJYy4eHHI0 OMOJIOTMYECKOTO 00pa3oBaHHs B BYy3aX M OpraHM3alUsaxX
cpenHero npogeccuoHanbHOro oopasoBanus. OCHOBY €ro coJep>KaHusl COCTABIISIET CUCTeMa OUOJIOTUYECKUX
3HAHWUM, TOJYYEHHBIX IPU HU3YUYEHUU OOYYAIOUIUMUCS COOTBETCTBYIOUIMX CHUCTEMATHUECKUX pa3JieioB
OMOJIOTHH HA YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus, B 10—11 kinaccax 3Tv 3HaHUS MOJIy4aroT pa3BuTue. Taxk,
paciupeHsl ¥ yriayOsieHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, rpubax, OaKTepusx, opraHnu3zMe
YeloBeKa, OOIMMX 3aKOHOMEPHOCTAX >KU3HM, JIOTIOJHUTENHbHO BKIIIOUEHBI OHOJOTHYECKHE CBEICHUS
MIPUKIIATHOTO U MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO UCIOJIB30BaTh KAK OPUEHTUPBI TS MOCIEIYIONIEro
BbIOOpa npodeccuu. Bo3morkHa Takke HHTErpalys OMOJIOTHYECKIX 3HAHUHN C COOTBETCTBYIOIIMMHU 3HAHUSMU,
MOJIyY€HHBIMH 00YYaIOIIUMHUCA TIPH U3YyYeHUU (PU3UKHU, XUMUH, reorpaduu 1 MaTeMaTHKH.

Crpykrypa mporpammbl mo yueOHOMY mpenmery "buosnorus" oTpaskaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIFOLMOHHBINA MOJXO0/bI K M3ydyeHHto Ouosioru. CoriacHO UM, M3Yy4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKkTepHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHM3alliy, SBOJIOIMHM OPraHMYECKOro MHpa Ha 3emie,
COXpaHEeHMs OMOJIOTUYECKOro pazHooOpa3us miaHeTsl. Tak, B 10 ki1acce U3y4aroTcss OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOTMH, SMOPHOJIOTUM W OHOJOTMU Pa3BUTHs, T€HETUKU M CENEeKIUH, OMOTEeXHOJIOTHH U
CHUHTETHYECKOM OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HaHHMsS OOYyYarolIuXcsl Mo OOTaHMKE, 300JI0THH, aHATOMUH,
¢uznonorun uenoseka. B 11 wiacce u3yyarorcs 3BOJIONMOHHOE YYEHHE, OCHOBBI KOJIOTUM U YYEHHE O
ouocdepe.

VYuebublii npenmer «buonorus» mnpuszBaH 00eCeUUTh OCBOCHHE OOYYAIOUUMHCS OHOJOTMYECKHX
TEOPHH M 3aKOHOB, WJEH, MPUHIUIIOB M MPABUJ, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAayYHOU
KapTUHBl MHpA, 3HAHUH O CTPOEHMM, MHOrOOOpa3sHMM M OCOOCHHOCTAX KIETKH, OpPraHu3Ma, MOMYINSIHUH,



OMOIIeH03a, PKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JIOCTHKEHHSIX, COBPEMEHHBIX UCCIIEI0OBAHUIX B OMOJIOTHH,
MPUKIIAJHBIX ACTEKTax OMOJIOTMYECKUX 3HAHWHA. s pa3BUTHS M MOJIEpKAHUA MHTepeca 00ydJarommxcs K
OMOJIOTUU HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOr0 MaTepuaia B COJACPKAHUU MPOrPaMMBI IO
OHMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIICHUS U Pa3BUTHUS TOU HITK HHOU 00JIaCTH OMOJIOTHH,
BKJIQJIOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEIICHHE BAXHEUIINX OMOJIOTMYECKHX U SKOJIOTUYECKUX
npobiem.

Lenp n3ydenus yuebnoro npeamera «bronorus» Ha yriyOI€HHOM YpOBHE — OBJIaICHUE 00YJarOIUMUCS
3HaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpPTaHU3aIlMH KXUBBIX CHCTEM PAa3HOTO paHTa M NMPHOOpETeHHe
YMEHHUH UCIIOJIb30BaTh 3TH 3HAHHS B (HOPMUPOBAHUN MHTEPECA K OTPEIEIEHHOM 001acTH MpodecCHoHATBHON
NEATeNbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBeleHHs IS TPOJIOJDKEHUS
OMOJIOTHYECKOTO 00pa30BaHMUSL.

JlocTikeHue neinu u3ydeHus yaeonoro npeamera «buonorusy» Ha yriry0JaEéHHOM ypOBHE 00eCTIeYrBaCTCSI
pelIeHUEM CIeTyIOINX 3a1ay:

OCBOEHHE O00YYaIOLIUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHHUM: 00 OCHOBHBIX OMOJOTHYECKHX TEOPUSX,
KOHLIEMIUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBWIAX, COCTAaBJISIIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYIO KapTUHY MHpPa; O CTPOCHUU, MHOTO00pa3nu U 0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM
(keTka, opraHu3M, MOMYJISIHS, BU, OMOreo1eHo3, Onocdepa); 0 BHIIAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

03HAKOMJIEHHE 00YYarOIIMUXCs ¢ METOJIaMU MTO3HAHUS )KUBOU MPUPOIbL: UCCIEA0BATEILCKUMHU METOIaMU
OMOJIOTMYECKUX HAayK (MOJIEKYIISIPHOM U KIETOYHOI OMOJIOTHH, SMOPUOJIOTUN U OMOTIOTHH Pa3BUTHS, TeHETUKH
U CEJeKUUU, OMOTEXHOJOTMH M CHUHTETHYECKON OHOJOrMH, NaJCOHTOJOIHH, 3KOJOIHMH); METOJaMH
CaMOCTOSITEIBHOTO MPOBEICHUST OMOJIOTHYECKUX UCCIEIOBAaHUN B JTAOOpATOPHH U B TIpHpoe (HabmroaeHueE,
H3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE);

OBJIaJIeHUE O0YYaroIUMHUCI YMEHUSIMH: CAMOCTOSATEIbHO HAXOAWTh, aHAIM3HPOBATh M HCIOJIb30BaTh
OMOJIOTHYECKYI0  MH(POpPMAIUIO;  IOJb30BaThCS  OMOJOTMYECKOM TEPMHUHOJOTHMEH W CHMBOJIMKOI;
YCTaHaBIMBATh CBS3b MEXAY pa3BUTHEM OWOJIOTHUH M COLMAbHO-3KOHOMHYECKUMH U SKOJIOTMYECKUMU
npoOieMaMy 4eJl0oBEYEeCTBA; OLEHUBATh MOCIEACTBUS CBOEH AEATEIHLHOCTU MO OTHOLICHUIO K OKpYXKaromieH
MIPUPOIHOM cpefie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYXKAIOIINX JI0AEH; 000CHOBBIBAThH U COOIIOIATD
Mephl MPOGUIAKTUKH HHQPEKIUOHHBIX 3a00JICBaHWM, TMpaBWJIa TIOBEACHUS B MPUPOJIE M OOECTICUCHHS
0€30MacHOCTH COOCTBEHHOM KM3HEAEATEIbHOCTH B YPE3BBIYAIHBIX CUTYAIIUSX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JaCTH OHOJIOTHY;

pa3BUTHE Y 00YYAIOIIUXCS MHTEIIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCe 3HAKOMCTBA C
BBIJAIOIIUMHUCS OTKPBITUSMU U COBPEMEHHBIMU UCCIIEIOBAaHUSMH B OMOJIOTHH, pEIIaéMbIMU €10 TpodiieMamu,
METO/I0JIOTHEN OMOJIOTHYECKOTO HCCIIeI0OBaHUS, MPOBEACHUS SKCIIEPUMEHTAIbHBIX HCCIEIOBAHUM, pelieHus
OMOJIOTMYECKUX 3a/a4, MOJICTMPOBaHMS OMOJIOTHYECKHX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE y 00y4aroNINXCsl [IEHHOCTHOTO OTHOIICHHUS K JKMBOM MPHUPOJE B LIEJIOM U K OT/EIbHBIM €€
oOBeKTaM U SIBIICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOM, M€HETHYEeCKOH TI'PaMOTHOCTH, OOIIEH KYJIbTYpbI
MOBEJICHUS B IPUPOJEC; MHTETPAIlUN €CTECTBEHHO-HAYUYHBIX 3HAHUI;

nproOpeTeHne 00yJarIUMUCA KOMIETEHTHOCTH B PAllMOHAILHOM MPUPO/I0IO0JIE30BaHUY (COOTI0ACHHE
MIPaBUJI MOBEJCHUSI B IPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, OMOC(ephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS
U 30pOBbsSl OKpYXKAIOUMX Jrojeil (coOmromeHus wmep npouiIakTUKU 3abojeBaHH, oOecreyeHue
0€30MaCHOCTH KU3HEEATEIILHOCTH B UPE3BbIUAHHBIX CUTYAIUSIX TPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIOJIb30BAHUS OMOJIOTHYECKUX 3HAHUN U YMEHHH B NOBCETHEBHOM JKU3HU;

CO3/IaHME YCIIOBHM JUI OCO3HAHHOI'O BbIOOpa OOydYaroUIMMMCA HMHIMBHUIYAIbHON 00pa3zoBaTeabHOMN
TPAEeKTOPUH, CHOCOOCTBYIOIIEH MOCIEaYIOMEeMY Ipo(pecCHOHATLHOMY CaMOOIIPEINIEHUI0, B COOTBETCTBUU C
WH/IMBUYaIbHBIMU HHTEPECAMU U MTOTPEOHOCTSAMH PErvoHa.

OO11ee 4nciIo yacoB, OTBEICHHBIX HA U3y4eHHE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE CPEIHEro OO0IIero
oOpa3oBaHnus, coctaByseT yaca B 10 kimacce — 238 yacos (7 yacoB B Heelnto). OTO0p OpraHu3alMOHHbIX GopM,
METOJIOB U CpEACTB OOydeHHs OUOJIOTUM OCYIIECTBISETCS € Y4ETOM CHEeUU(UKH €ro CoAEp)KaHus M
HANpaBJICHHOCTH Ha MPOJOJDKEHHE OHOJIOTMUECKOro OoOpa3oBaHUS B OpPraHM3alUsAX  CPEIHEro
po(heccCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



OO0s13aTeNbHBIM YCIOBHEM NpU OOy4eHUHM OMOJIOTHHM Ha YIIIyOJNEHHOM YPOBHE SIBIISICTCSI MPOBEACHUE
71a00paTOPHBIX U MPAKTUYECKUX paboT. Takxke ydactue 0OyqaronXcsi B BHIIIOJHEHUN IPOCKTHBIX U y4eOHO-
UCCIIEIOBATENBCKUX paboT, TeMaTHKa KOTOPBIX OMIpEAeNseTCs Y4YUTeJeM Ha OCHOBE HMEIOLIUXCA
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

COAEPKAHHUE OBYYEHUA

10 KJIACC

Copep:xaHue pOrpaMMbl, BbIJIEIEHHOE KYPCUBOM, HE BXOJIUT B POBEPKY I'OCYIapCTBEHHON UTOTOBOM
arrectanuu (['MA).

Tema 1. buojsiorust Kak HayKa

CoBpemenHast Onosiorust — KoMmriekcHast Hayka. Kpatkas uctopus pazsutus Ouosioruu. buosnornueckue
HayKH U U3ydyaeMmble UMU npooiaembl. DyHnaMeHTadbHble, TPUKIAAHbIE U TIOMCKOBBIE HAYUYHbIE UCCIIEA0BAHUS
B OMOJIOTHH.

3HaueHue Ouosoruv B (POPMHPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBsazaHHble ¢ Ouosiorned. 3HaueHHE OHMOJOTMU B TPAKTUYECKON NEATENbHOCTH YeJIOBeKa:
MEHIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI.

JdeMoHcTpauuu

Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. lapsun, V. I'apsei, I'. Mennens, B.
WN. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon,
@. Kpuk, /1. K. benses.

TaGnuuel u cxembl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMu», «CrucTtemMa OMOJIOrMYeCKUX HayK».

Tema 2. /KuBble cucTeMbl M UX H3yYeHHUE

JKuBble cuctembl Kak npeaMeT u3ydeHus: 0uosioruu. CBOWCTBA )KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JHUCKPETHOCTh M LEIOCTHOCTb, CJOXHOCTb M YIOPSAJOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb,
CaMOOpraHu3alMs, CAMOBOCIIPOU3BEICHUE, PA3Ipa)KUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3aluy JKUBBIX CHCTEM: MOJIEKYJIAPHBIN, KIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BO#, 9KOCUCTEMHBIH (OnoreoneHoTHUeCKHii), Ouocdepusiit. [Iporeccs, mpoucxoasiuiue B
KUBBIX cuctemax. OcHOBHble Ipu3HaKu xuBoro. Ku3up kak (opma cymectBoBanuss Marepuu. Haykw,
M3yYarolye KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. MeTo bl 6uonoruueckoit Hayku. Habmonenue, nsmepenue, SJKCepuM eHT,
cucrteMarusanusi, MertaaHanu3. [loHsTue o0 3aBUCMMON M He3aBUCUMOW nepemeHHO#. [lnanupoBanue
skcniepumenTa. [loctanoBka u mpoBepka rurnotes3. Hyneas runotesa. [TonsTue BBIOOPKU U €€ T0CTOBEPHOCTb.
Pa3bpoc B Onosiornyeckux AanHbIX. OLieHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaToOB. [[pUunHbI HCKaXKEeHUs
pe3ynbTaToOB AKCIIepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanun

Tabauiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «buonornueckue cuctembl», «CBOMCTBA KUBOM
MaTepum», «YpOBHU OpPraHU3aLUU )KUBON NPUPObI», «CTPOEHHUE KUBOTHOU KIETKN», « TKaHU KMBOTHBIX),
«CHcTeMbl OPraHoOB YeJOBEUYeCKOro opranusmay, «buoreoreHos», «buochepa», «MeToapl U3ydeHUs KUBOU
MIPUPOJIBI».

O6opynoBanue: n1abopatopHoe 00OpyJdOBaHHWe s TMPOBEACHUS  HAOMIOJACHWM, H3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnosp30BaHuE pa3InYHBIX METOAOB IIPU U3YYEHNUHN KUBBIX CUCTEM.

Tema 3. Buosorus KiIeTku



Krnetka — CTpyKTypHO-(QYHKIIMOHAIBHAS €IMHUIA JKUBOTO. VICTOpUS OTKpBHITHS KIETKUA. PaboTh
P. T'yka, A. JleBenryka. Knerounas teopus (T.lIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KIIETOYHON TEOPHUH.

MeToibI MOJICKYJISIPHOH W KIETOYHOW OWOJIOTHH: MHUKPOCKOIHS, XpomaTtorpadus, smekrpodopes,
METOJI MEYEHBIX aTOMOB, Iu(QepeHraIbHoe eHTPU(YrupoBaHue, KYIbTUBUPOBAHUE KIETOK. M3yuenue
QuKrcuposannvlx  Kiemok. DJEKTPOHHAs MUKpockomnus. Kougokanvnas  mukpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpauuu

IMoprpertsl: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOW MHKPOCKOID), «DJIEKTPOHHBIM MHUKPOCKOI», «lcTopusi pa3BUTHA
METO0/I0B MUKPOCKOITU.

O6opynoBaHKe: CBETOBOII MUKPOCKOII, MUKPOTIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTEpUATIbHBIX
KJIETOK.

IIpakTnyeckas padora «3yyeHre MeToI0B KIETOYHON Onosioruu (xpomarorpadus, anekrpodopes,
muddepennnansaoe nentpudyruporanue, [LP)y».

Tema 4. Xumnueckasi Opranu3anus KJieTKu

XHWMHUYECKUN COCTaB KIETKM. Makpo-, MHKpPO- M YyJIbTpaMUKpOJIeMEHThl. Boma m €€ posb Kak
pPacTBOPUTEIISI, peareHTa, ydacTue B CTPYKTYPUPOBAHUHU KIIETKH, TEIJIOPETYIsIui. MuHepalbHbIe BEIIeCTBA
KJIETKH, MX OMoJIoTHYecKasi pojib. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Oprannueckue BelIecTBa KIETKHA. buosiornmueckne noJuMmepbl. benkn. AMHHOKHUCIOTHBIM COCTaB
oenkoB. CTpykTypsl OelkOBOW MoOjeKynbl. llepBudHas CTpykTypa Oenka, MenTuaHas CBsI3b. BTopuuHasi,
TpeTHuHasi, 4YeTBepTUYHas CTPyKTyphl. Jlenatypaums. CpoiictBa OenkoB. Kiaccupukanus O6enkoB.
buonornueckue dyHkiuu 6enkoB. [Ipuonui.

VYrineBoapl. MoHOCaXapuabl, TMCaxapyIbl, OJUTOcaxapubl U mojaucaxapuasl. OOmuii iaH CTPOCHUS
1 (PU3BHKO-XMMHYECKHUE CBOMCTBA YrieBoA0B. buonornueckue GyHKIMH YTIEBOIOB.

Jluuaer.  T'mapodunbHO-THApOdOOHBIE cBoMicTBa. Kiaccudukanus numuaos. Tpuriaunepuisl,
dhochomunuapl, BOCKH, crepousbl. bronornyeckue ¢yHkimu yunuaoB. OOmue CBOMCTBA OHMOJIOTHYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Crtpoenune nyknemHoBwix kucior. Hykneotunbl. [Tpuniun
komruieMeHTapHocTu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnmpans. MeCTOHaXOXJICHHUE H
ounonornueckue ¢pynkuu JJHK. Buast PHK. ®ynkuuu PHK B kineTke.

Crpoenune mosekynsl AT®. Makposprudeckue cBs3u B Mojiekyne AT®. buonorndyeckue GyHKIUHA
AT®. BoccraHOBIIGHHBIE TIEPEHOCUMKH, HX (QYHKIIUH B KIETKE. /pyeue Hykieozuompughocghamol
(HT®). CexBenupoBanue JIHK. Memoow cenomuku, mpanckpunmomuxu, npomeomuKi.

CrpykrypHas Ouonorus: OuoxumHueckue © Ouoduznueckue HCCIeAOBaHUA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpBl OmoMmonekyn. Mooderupogsanue cmpykmypol u QYyHKYuti OUOMONEKYL U UX
Komniexkcos. Komnvromepuwiii Ouzaiin u opeanudeckuil cunmes 6UOMOJNEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanun

Hoptperst: JI. Tlonunr, Jx. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankiun, ®@. Canrep, C. [Ipy3unep.

Jluarpammel: «Pacnpenenenne XMMUYECKUX JJIEMEHTOB B HEKHMBOW mpupojae», «Pacmpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauie! u cxembl: «llepuoanueckas TabnuIla XUMHUYECKUX AIEMEHTOBY, «CTpOCHHE MOJIEKYIIBI BOJIBD»,
«BemectBa B cocrtaBe opraHuzMoB», «CTpoeHHe MOJeKynbl Oenkay, «CTpYKTypbl OENKOBOW MOJIEKYIbD»,
«CTpoeHHne MOJIEKYNl YIieBOJIOB», «CTpoeHue MoJieKyn JUnuaoB», «HykinenHoBble kucinoTe», «CTpoeHue
MoueKynbl ATD».

O6opynoBaHue: XUMUYEcKast MOCy1a 1 000pyI0BaHHUE.

JlaGopaTopuas padora «OOHapyxeHue OeJIKOB € MOMOULIbIO KaU€CTBEHHBIX PEAKIUil».

JlabopaTopuas padora «lccinenoBanne HyKIEMHOBBIX KHCJIOT, BBIIETICHHBIX U3 KJIETOK Pa3INYHbIX
OpraHU3MOBY.




Tema 5. CTtpoenune u pyHKIMHU KIETKH

Tumb! KJIETOK: SyKapHOTHYECKash M MpokaproTHueckas. CTpyKTypHO-(YHKIIHOHAIbHbIE 00pa30BaHuUs
KIIETKU.

Crpoenue nmpokapuoTrueckoi kiaetku. Kierounas crenka Oakrepuit 1 apxeit. Oco6eHHOCTH CTPOSHUS
reTepoTpoHOI 1 aBTOTPO(YHOM MPOKAPUOTUYECKUX KIETOK. MecTo M poJib IPOKapHUOT B OMOIICHO3aX.

Crpoenve u (QYHKIMOHHPOBAHHWE OJyKapuoTHueckod kieTku. Ilmasmaruueckas wmemOpaHa
(mmazmanemma). CTpykTypa IiasMatudeckoid MemOpaHbl. TpaHCHOPT BeHIECTB Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHBIA (mudpdy3us, obneryéunas aupys3us), aKTUBHBINA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHncnopt). [lomynponumaemocts MmeMOpanbl. PaboTa HaTpHif-KaqueBOro Hacoca. JHAOIHUTO3:
MUHOLUTO3, (paronnTo3. Jk3ouuTo3. Kiterounas ctenka. CTpykrypa v QyHKIIMH KJIETOYHOW CTEHKH PACTCHHUH,
rpu0oB.

Huronnazma.  Ilutozons.  Ilutockener.  JBwkeHue  1uTomiasmbl.  OpraHoOWIbl  KJIETKH.
OnHoMeMOpaHHbIe OPraHoOUAbI KIETKU: 3HJoIazmaTrnaeckas cetb (JI1C), annapat ['onbmaku, 1M30COMBI, UX
cTpoeHue M (¢yHKUMU. B3aumMocBs3p 0JHOMEMOpaHHBIX OpPraHouAoB KiIeTKH. CTpoeHHE T'paHyJIspHOTO
petukynyma. Mexanuzm uanpaenenus oenxkos ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['nmankuii (arpaHyisipHbI) 3HOOMIA3MaTH4YeCKUil peTuxkyinyMm. CekperopHas (QyHKUus ammapaTa
lonbxu. Moougukayus — b6enrkoe 6  annapame  Toavoocu. Copmuposka  6enrkos 6  annapame
T'onvoorcu. TpancnopT BellecTB B KieTke. Bakyonn pactutenbHbix KieTok. Knetounsii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOMWbI KJIETKU: MUTOXOHAPHUH, TUIACTUIBL. [Ipoucxodcoenue MumoxoHoput u
naacmud. Cumouoecenes (K.C. Mepesckosckuii, JI. Mapeynuc). CTpoenne n QyHKIIMA MUTOXOHIPUH U TUTACTH/I.
[lepBuuHble, BTOPUYHBIE W CJOXHBIE IIACTHIBI (OTOCHHTE3UPYIOIIMX OSYKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranouzasl kietku CrpoeHMe M (YHKIMHM HEeMEMOpPAaHHBIX OPraHOMJOB KIIETKH.
PubGocomsl. IIpomesicymounvie  ¢unamenmeoi. MukpouinaMeHTbl. Akmunosvie — MUKpoguiamenmol.
Mpl11euHbIe KIETKU. AKMUHOGble KOMNOHEHmMbl HeMbluieunblx Kiemox. MukpoTpyO6ouku. Kietodnslii nenrp.
CtpoeHne u JBWKEHHE KIYTUKOB W pecHHUYCK. MHUKpOTpyOOoukn muToriasMel. llerTpuons. benxu,
accoyuuposanuvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momopuvie 6enxu.

Anpo. ObGonouka sipa, XpOMaTHH, KapuoIia3Ma, SAPBIIKHA, WX CTpoeHHEe W (DyHKIMH. SnepHbIit
OenkoBblil MaTpukc. IIpocTpaHCcTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEp(A3HOM sape. Jyxpomamur u
cemepoxpomamun. belKku XpomMaTMHA — THUCTOHBIL JuHamuka sdepHou o06onouku 6 mumose. AoepHulil
Mpancnopm.

Knerounsie BxmroueHus. CpaBHHUTEIbHAs XapaKTEpUCTHKA KIETOK 3yKapuoT (pacTUTENbHOMH,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

Hoptpersl: K.C. Mepexkosckuit, JI. Maprynuc.

TaOmuuel u cxembl: «CTpoeHHE 3SYKapHOTHYECKOH KieTkn», «CTpoeHHe KHUBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHue MHUTOXOHIpUN», «Sapo», «CTpoeHue NpoKapuOTHYECKOH
KIIETKU».

OOGopynioBaHMe: CBETOBOM  MMKPOCKOI, MHKpONpenapaTbl pacTUTEIbHBIX, JKMBOTHBIX KIJIETOK,
MUKpOIIpEnapaThl 0aKTepHUalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KIETOK pa3IMYHbIX OPraHU3MOBY.

IpakTuueckas padora «/I3ydeHne CBOWCTB KIETOUYHOH MeMOpPaHBD».

JlabopaTopnas pa6ora «/ccnenoBanue mia3Moin3a 1 Jemia3Moin3a B PACTUTENBHBIX KIIETKAX).

IIpakTnyeckas padora «/3ydyeHue ABM>KEHUS HUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M NMPEeBpPAaLCHHE YJHEPTHH B KJIETKe

AccuMWISIIMA U TUCCUMIIIALIUS — JIB€ CTOPOHBI MeTabosu3Ma. TUmbl 0OMeHa BelecTB: aBTOTPO(GHBIN
U rerepoTpodHbIi. YyacTue KUCIOpoAa B OOMEHHBIX Ipolieccax. JHepreTudeckoe oOecreueHne KIETKH:
npeBpaieHue AT® B 0OMeHHBIX npo1ieccax. DepMeHTaTUBHBIN XapaKTep peakifii KIeTOYHOro MeTaboIu3ma.



@depMeHThI, MX CTpPOEHHE, CBOMCTBA W MexaHu3M percTBus. Kodepmentbl. Otnuums ¢GepMEHTOB OT
HEOPraHUYeCKUX KaTalu3aTOpOB. beNKu-akTUBAaTOpPHl M OEIKU-MHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT Pa3IUYHbIX (PaKTOPOB.

[lepBuYHBIN CHUHTE3 OpraHUYECKUX BellecTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbIU U OKCULEHHbIU
gpomocunmes y oOakmepuii. Céemocodbuparowue nuemMeHmvl U NUSMeHmbvl pPeakyuoHHo2o yewmpa. Poib
XJIOPOIUIACTOB B Tporiecce GorocuHTe3a. CBeroBas u TeMHoBasi pa3bl. @omoovixanue, Cz., Cs- u CAM-munoi
@omocunmesa. 1IpogyKTHBHOCTH (poTOCHHTE3a. BrusHue pa3nuyHbx (HaKTOPOB HA CKOPOCTh (DOTOCHHTE3A.
3nayenne GOTOCHHTE3A.

XemocunTe3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUHUIMpYIOUIHEe  OakTepuw,
xKene300aKkTepuu, cepoOaKTeprH, BOIOPOIHBIC OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOnble opranu3mbl. Buasl Oposkenus. [IpoaykTel OpoKeHUST M UX HCIOJIB30BAHUE YETIOBEKOM.
AnHa’poOHBIE MUKPOOPTaHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30YIUTETH 00JIE3HEH.

AspoOHBIE OpraHWU3Mbl. JTambl dHEpPreTudeckoro oomena. [loaroroBurenbHBIA dTam. [NUKOIN3 —
OECKHCIOPOHOE PACLIEIIEHUE TTFOKO3bI.

buonormueckoe oOkucieHHe, WIM KIETOYHOE JblxaHue. Poiib MHUTOXOHApPHII B mpolieccax
ounosornueckoro okucieHus. [luknnueckue peaknuu. OxucnurensHoe (ochopunupoBanue. Inepeus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnot AT®-cunmasel. lIlpenmyniecTra
a’poOHOTO TyTH OOMEHa BEIIECTB Mepea aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

Hoptpersr: [Ix. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Ourensrapar, 1. Murtuemn,
I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DoTOCHHTE3Y», «DHEpreTudecknii oomen», «bmocuuTes Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTERY.

OO0opynoBaHue: CBETOBOM MUKPOCKOT, 000pYI0BaHKE JIJIsl IPUTOTOBJICHUS IOCTOSTHHBIX U BPEMEHHBIX
MHUKPOTPENapaTos.

Jla6opaTopHasi pa6ora «/3ydyeHne KaTaIMTHYECKON aKTUBHOCTH (pepMEHTOB (Ha mMpUMepe aMuiIa3bl
WJTU KaTajiasbl)».

JlabopaTopHasi padora «/3yuenue depMeHTaTUBHOIO pacUIeIIeHUs IEepOKCHIa BOJOpOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopHasi padora «CpaBHEeHHE TPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

Jla6opaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHOro cunHrtes3a. [IpvHIMI KOMIIEMEHTApHOCTH B PEAKLHUAX MATPUYHOTO CHUHTE3A.
Peanuzarus HacneacTBeHHol nHdopmaiuu. ['eHeTHUeCKui KoJI, €ro CBOMCTBA. TpaHCKPUIIUS — MaTPUIHBIN
CUHTE3 PHK. [TpuHLIHUIIBI TPAHCKPUIIIUU: KOMIUJIEeMEHTAapHOCTb, aHTHUIAPaJUICIbHOCTD,
acumMmeTpudHoCcTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yuactue TpancnopTHeix PHK B OuocunTese Oenka. YcmoBusi OMocuHTe3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMOCcHHTE3e OelKa.

Coepemennvie npeocmasienuss 0 cmpoeruu 2enog. OpraHuzanus reHoMa y MPOKapuoT U IYKApUOT.
Perymsiiust akTMBHOCTHM TeHOB y mpokapuotT. I'mmore3a omepona (@. XKakoO, XK. Mano). Monexynaproie
MeXauuzmvl IKCnpeccuu 2eHog y sykapuom. Pone xpomamuma 6 peeyiayuu padomoel 2eHos. Perynsmus
0OMEHHBIX MpoleccoB B KieTke. KieTounslil romeocTas.

Bupychel — Heknerounbie GOpMBI KU3HU U OOnuUraTHble mapa3uThl. CTpOEHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kusznennwiii yuxn [JHK-cooepocawux eupycos, PHK-codeparcawjux
supycos, bakmepuogpacos. Obpamuas mpancKpunyus, pesepmasa, UHmezpasd.

Bupycuble 3a0onieBaHusl yenoBeka, >XKMBOTHbBIX, pacteHuil. CIIMI, COVID-19, coumanbHble U
MEJHUIIMHCKUE TPOOIEMBI.

buoungopmamuxa: unmeepayus u amanuz Oorvwux Mmaccusos («bigdatay) cmpyxkmypHvix
ouonoeuveckux oanuvix. Hanomexunonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie yHxyuu 6enxos.
Cnocobuvl 0ocmagku i1ekapcms.



JdeMoHcTpanuu

[Moprpersr: H. K. Konsuos, /. . IBaHOBCKUIA.

Tabnuuet u cxemsl: «brocunTtes 6enkay, «I'eneTnueckuit koay, «Bupycs», «baktepuodaruy.
IIpakTuyeckas padora «Co3gaHue MOJIEIH BUPYCA».

Tema 8. ZKu3HeHHBbIH LUK KJIETKU

Knerounsrii mwki, ero mepwoabl u perymsius. WaTtepdasza m muro3. OCOOSHHOCTH IPOLECCOB,
npoTekaromux B uHTepdasze. [loarotoBka kimetku k naeneHuto. [IpecunTeTmdeckuil (MOCTMHUTOTUYECKHUIA),
CUHTETUYECKUN U MOCTCUHTETUUECKUN (IIPEMUTOTUYECKHI) TEPHO/Ibl HHTEP(PA3BL.

Marpuunsiii cunte3 JHK — perumxanuma. Ilpunnuner perummkanuu JIHK: xommuieMeHTapHOCTS,
IIOJIYKOHCEPBATUBHBIN CUHTE3, aHTHNapauienbHoCcTh. Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenue
xpoMocoMm. TeroMepsl U TeoMepasa. XpOMOCOMHBIN HA0Op KIETKU — KApUOTHIL. JIUTITOMAHBIN U TaTuIOUTHBIHN
Habopsl xpoMocoM. ['oMooruuneie XpoMocoMbl. [10510BbIE XpPOMOCOMBI.

Henenue xietkn — muTo3. CTaiuu MHUTO3a W MPOUCXOJAIIME B HUX HIpOLECCHl. THIBI MHTO3a.
Kaprokunes n nutoknHes. buosiornuyeckoe 3HaueHHE MUTO3a.

Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemasi KjaeTouHas ruoesb — aromnTos.

Knerounoe sapo, Xpomocombl, (QyHKIMOHaNbHAs TeHOMHKA. Mexanusmel  npoaugepayuu,
oughepenyuposxu, cmapenus u euberu xkiemox. «llugpposas knemxay — oOuounHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpauuu

Tabauiel u cxembl: « KU3HEHHBIH UK KIETKW», «Muto3», «CtpoeHue xpomocom», «Permkarus
JIHK».

OO06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MUTO3 B KJIIETKaX KOPEIIKa JTyKa.

JlabopaTopHas pa6ora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax.

JlaGopaTtopunas pa6ora «HabmogeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MHKpOIIpernaparax).

Tema 9. Ctpoenue n pyHKUUM OPraHU3MOB

buosornyeckoe pasHooOpasue opraHu3MoB. OJHOKIETOYHBIE, KOJOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBlI.

OCOOEHHOCTH CTPOEHHUS M KU3HEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJICTOYHbIE I'PUOBI, OHOKIETOUHBIE BOJOPOCIIH, APYrue NpoTUcThl. KosloHnanbHble OpraHu3MBl.

B3aumocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. TKaHM, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak enuHoe nenoe. ['omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKAHEH: 00pa3oBaTeNbHast, IOKPOBHAsL, IPOBOAAIIAs], OCHOBHAS,
MexaHuueckas. Oco6eHHOCTH cTpoeHUs, (PYHKIUI U paclosIoKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHu )KUBOTHBIX U YEJIOBEKA. TUIIBI JKUBOTHBIX TKAHEH: dIIUTEINAIbHAS, COCIUHUTEIbHAS, MbIILICYHAs,
HepBHas1. OcOOEHHOCTH cTpOoeHUs, (DYHKLUI 1 paclooKEeHUs TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble U reHEepaTUBHbBIE OpraHbl pacTeHUuil. Opralbl U CUCTEMBI OPraHOB KUBOTHBIX U
yesoBeka. OyHKIUN OpraHOB U CUCTEM OPraHoB.

Onopa tena oprann3mos. Kapkac pacrenuil. CkesneTsl 0THOKIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX.
HapyxHslii 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBI>keHUe OpraHu3MoB. /[IBHKeHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOMJHOE, JKIYTHMKOBOE,
pecHuyHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUU: TPONU3MBI M HACTUU. [IBMKEHHE MHOI'OKJIETOYHBIX
KMBOTHBIX U YeJOBeKa: MbllleyHas cucreMa. Pedrexc. CkeneTHble MBI U UX paboTa.

IInranue opranusmos. Ilormoiienre BOAbI, YIJIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB PACTCHUSIMH.
[Iuranue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPUKIETOYHOE IuuieBapeHue. [luranue MO3BOHOYHBIX
KUBOTHBIX. OT/EBI NUILEBAPUTENBLHOTO TpakTa. [InmeBapurenpHble xkenesbl. [InmeBapurensHas cuctema
YEJI0BEKA.



Ipixanue opranu3MoB. Jlpixanwe pactenmid. Jlpixanue >kuBOTHBIX. Jluddysus ra3zoB depes
nmoBepxHOoCTh KieTKU. Koxnoe apixanue. JlpixaTtenbHass MOBEpXHOCTh. JKabGepHoe M JIErOYHOE JbIXaHUE.
JIpIxaHN€e I03BOHOYHBIX )KMBOTHBIX U Y€JI0BEKA. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS JETKUX T03BOHOUHBIX
JKUBOTHBIX. J[pIXaTeilbHas cUCTEMa 4esloBeKa. MexaHu3M BEHTWIALMU JIETKUX y NTUL U MIIEKOIIUTAOIIUX.
Perymsitust nrxanus. JlprxareiabHbie 0OBEMBIL

Tpa"cnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BELIECTB Yy
KUBOTHBIX. KpoBeHOCHAs cuctema u e€ opranbl. KpoBeHOCHas cUCTEMa IT03BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Cepaiie, KpOBEHOCHBIE COCYIBl U KpoBb. Kpyru KpoBooOpamieHus. JBOIMIONMOHHBIE YCIOKHEHHSI CTPOCHUS
KPOBEHOCHOM CHCTEMbI I03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boigenenue y opranusmoB. Beiienenue y pacrenuid. Beinenenue y xuBOTHbIX. CoKpaTUTEIbHbBIE
Bakyosu. Opransl BeinesneHus. OuibTpanus, CEKperus 1 0OpaTHOE BCACBIBAHWE KaK MEXaHU3MbI pabOTHI
opraHoB BblJeneHUs. CBsA3b IOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIACIUTENbHON cucTeMaMmu. Bbiienenue y
MMO3BOHOYHBIX )KMBOTHBIX U YesoBeka. [louku. Ctpoenue u pyHkunonupoBanue Heppona. OOpa3zoBaHnue MOUH
y 4eJIOBEKa.

3amura y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX oOpraHu3moB. CHopbl OakTepuil M LHCTHI
MpocTeNIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpencTBa macCUBHOM M XMMHUYECKOH 3alUTHI.
OUTOHILMUBI.

3amuTa y MHOTOKJIETOYHBIX ’KMUBOTHBIX. [I0KpOBBI M MX MPOU3BO/IHBIE. 3alllUTa OpraHu3Ma OT 00JIe3HEN.
NmMmyHHas cucrema denoBeka. KiieTouHbl M ryMOpalibHbIT UMMYHUTET. BpoxI€HHBIH 1 proOpeTEHHBIN
cnenuduuecknii *MMyHUTET. Teopusi KioHaNbHO-cenekTuBHOTO MMMyHHTeTa (I1. DOpnmux, ®. M. Bepner,
C. ToneraBa). BocnamurenabHble OTBEThl OpraHu3MoB. Poib BpOXIEHHOTO HWMMYHHUTETAa B Pa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUA.

PasgpaxknmocTe W perynsiuus y OpraHusmoB. Pa3apaXMMOCTh y OJHOKIETOYHBIX OpPraHHU3MOB.
Takcucel. Pa3npaxuMocCTh M peryisuus y pacTeHHil. POCTOBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucrema u pediaekTopHas peryinsuust y >KMBOTHbIX. HepBHas cuctemMa u €€ OTAENBI.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTaenasl TOJOBHOIO MO3ra
II03BOHOYHBIX JKUBOTHBIX. Pednexc u pedaexropHas ayra. bezycnoBHble n yCloBHbIE pe(IEKCHI.

I'ymopanbHas peryiasnus U SHIAOKPHUHHAs CUCTEMA JKUBOTHBIX M 4YeloBeKa. JKenes3bl SHIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JleficTBHE TOpMOHOB. B3auMOCBSI3b HEPBHOM U 3HIOKPUHHOM cucTteM. [ unoranamo-
runodu3apHas cucTeMa.

JdemoHcTpauuu

Hoptper: U. I1. [1aBnos.

Tabmuuel 1 cxembl: «OTHOKIETOYHbIE BOJOPOCIN», «MHOIOKIETOUHbIE BOJOpocin», «bakrepun»,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHuN», «CHUCTEMBI OPraHoB II03BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHue HacekoMbIx», «Tkanum pacrenuil», «KopHeBble cucremsl», «CTpoeHue crtebus»,
«CTpoeHME TUCTOBOM IUIACTUHKNY, « TKaHM )KUBOTHBIX», «CKeneT uenosekay», «llnmesapurenpnas cucreMay,
«KpoBeHocHas cucreman, «/lpixarenbHas cucrema», «HepBHas cuctemay, «Koxkay, «MpblleuHas cucreMay,
«BolgenurensHass  cucremay, «OHIOKpUHHAs — cuctema», «CrpoeHue  MbIune», «MmMmyHHTET»,
«Kumeynononoctusie», «Cxema NUTaHUS pacTeHUi», «KpOBEHOCHBIE CUCTEMBI TO3BOHOUYHBIX KMBOTHBIX»,
«Crtpoenue rugpsy, «CTpoeHue iaHapun», «BHyTpeHHee cTpoeHue J0kKAEBOro uepss», «HepBHas cuctema
pb10», «HepBHas cuctema ssarymku», «HepBHas cucrema npecMblikaromuxcs», «HepBHas cucrema OTUL,
«HepBHas cucrema miiekonuraromux», «HepBHas cucrema uenoseka», «Pediexcy.

OOGopynoBaHMe: CBETOBOM ~ MHKpPOCKON,  MHUKPOIIpEnaparbl  OJHOKJIETOYHBIX  OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, pAKOBUHBI MOJIJIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTVIOKOKUX, KUBBIE IK3EMILISAPbI
KOMHATHBIX pacTeHUuil, repbapuu pacTeHUH pPa3HBIX OTAEJIOB, BJIAXHbBIC Ipenaparbl *UBOTHBIX, CKEIETHI
MI03BOHOYHBIX, KOJJICKI[MH O€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyJOBaHUE JUIs JJEMOHCTpalluU
MIOYBEHHOT'0 U BO3AYIIHOTO MUTAHUs PAaCTEeHUH, PaCcIEIUIEHUs KpaxMalia i OeJIKOB 01 ielcTBUEM (DEpMEHTOB,
o0oOpyJoBaHUE Il JIEMOHCTpPAlMM ONBITOB IO H3MEPEHHUIO XU3HEHHON EMKOCTH JIETKUX, MeXaHHM3Ma
JBIXAaTEIbHBIX IBUKEHUIN, MOJIEJINA FOJIOBHOTO MO3T'a Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN PACTEHUI».

JlabopaTopHas padora «/I3ydyeHne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «3ydyeHrne OpraHoB LIBETKOBOI'O PACTCHUS».




Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHNU3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKItoYasi BEreTaTUBHOE) U 10JIoBoe. Bupl Gecrionioro
Pa3MHOXKEHHS: TOYKOBAHUE, CIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe paszmuoxkenue. [lonoBble kieTku, wim ramersl. Meito3. Craauu wmeinosza. IloBenenue
XpoMocoMm B Meno3e. KpoccuHrosep. brnonorndeckuii cMbICa Me03a U IIOJIOBOTO Ipouecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapimeBoe pa3Butue. ['amerorenes y >kuBoTHBIX. [looBbIe skene3pl. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHe3. CTpoeHue NOoJI0BbIX KIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrHOCOOBI OIJIOJOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — Hayka O pPa3BUTHH
opranu3mMoB. Mopghoecenez — oona u3z enasHvix npodrem smopuonoeuu. Konyenyus mopghocernos u mooenu
mopghoceneza. Craguum >SMOpUOTeHe3a IKUBOTHBIX (Ha mpumepe JnArymku). JpoOnenuwe. Tumsl
npoOneHus. /JemepmuHuposannoe U  HeOepMUHUposanHoe  Opobnenue. bracmyna, munvl  6aacmyn.
OcoOenHoCTH ApOOIEHUS MJIEKONUTAIOMIMX. 3apOoJbIIIeBble JIUCTKU (TacTpyisiius). 3akiajJka OpraHoB U
TKaHEH W3 3apO/IbIIIEBBIX JUCTKOB. B3anMHOe BIUsIHUE YacTel pa3BUBAIOIIETOCS 3apo/Ibliia (AMOpHOHAIbHAS
MHAYKIKA). 3aKiajika IjIaHa CTPOEHUS KMBOTHOTO KakK pPe3ysbTaT MepapXUUYECKUX B3aMMOJECHCTBHUI T'€HOB.
Brustaue Ha 5MOpHOHATBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pa3zsurtue xuBoTHbIX. [locTamOpronanshelii nepuo. [lpsmoe u Henpsimoe pa3zsutue. Pazpurue
¢ MeraMop(o3oM y OEClO3BOHOYHBIX U IMO3BOHOYHBIX XUBOTHBIX. bHOJOTHYECKOE 3HAYEHHE NPSMOIo U
HENpsIMOTO Pa3BUTHS, UX PAaCIpOCTpaHEHUE B MpHpoie. TUIbl pocTa >KUBOTHBIX. DaKTOPhI PErYISIIIUU POCTa
KUBOTHBIX W denoBeka. CTaauu MOCTIMOPHOHAIBHOIO DPAa3BUTHS Yy JKMBOTHBIX W 4enoBeka. [lepmombl
OHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUe POLECCHI.

Pa3zmuoxenue u pazsurue pacrenuid. ['ametoput u cnopodur. Meiio3 B )KM3HEHHOM IUKJIE PACTEHUH.
OO6pa3zoBanue cmop B mporecce Meio3a. [amerorenes y pactenuii. OIUIOJOTBOPEHHE U Pa3BUTHE
pacTUTENBHBIX OpraHu3MOB. JIBOWHOE OIUIOAOTBOPEHUE Yy IMBETKOBBIX pacTeHuid. OOpa3oBaHUE W pa3BUTHE
CEMEHU.

MexaHu3MBbl peryysiui OHTOI€HE3a Y PACTEHUM U JKUBOTHBIX.

JdemoHcTpauuu

IMoprpetsr: C. I'. Hapamun, X. [lIneman.

Tabauiel ~ u  cxembl: «BereratuBHoe  pa3smMHOkeHHE», «TuUmbl  OECrosioro  pa3MHOKEHHS»,
«Pa3MHOXeHHE XJIaMHJIOMOHaAbl», «Pa3MHOXKeHHE 5BriIeHb», «Pa3MHOXKEeHHEe Truapb», «Meio3y,
«XpoMocombl», «l'amerorenes», «CTpoeHHE SULEKIETKM M crepMaro3ouga», «OCHOBHBIE CTaJHUH
OoHTOreHe3a», «IIpsmoe n HenpsaMoe pa3BuTuey, «PazButre Malickoro xxyka», «Pa3Burue capanuny, «Pa3zpurtue
JIATYIIKW», «J[BOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX pacTeHUui», «CTpOeHHE CEMSH OJHOJOJIbHBIX U
JBYIOJBHBIX PAacTeHUID», «KU3HEHHBIM LUK MOPCKOM KamycThbl», «KnU3HEHHBIN MUK MXa», «KU3HEHHbIN
LUKII TAMOPOTHUKAY, «)KU3HEHHBIN LIMKJI COCHBI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnaparbl SHIEKIECTOK M CIIepMaTO30MI0B, MOJEIh
«IMKn pa3BUTHS JIATYLHIKHAY.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHHUs NOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENIapaTax».

IIpakTnyeckas padora «BbIsBICHNE IPU3HAKOB CXO/ICTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

HcTtopust cTaHOBIEHMS W pa3BUTHS TI'eHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oTeuecTBeHHBIX y4€HbIX B pa3BuTuu renetuku. Padorel H. K. Konbuosa, H. . Basuiosa,
A. H. benozepckoro, I'. /1. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHUS U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,
aJIbTCPHATUBHBIE MPU3HAKH, JTOMUHAHTHBIM U PELIECCUBHBIM IPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA, YUCTAS



JUHUS, THOPUIBL, TeHOTUI, (eHOTUN. OCHOBHBIE METO/IbI T€HETUKH: THOPUIAOIOTUIECKUN, IUTOIOTUYECKHIA,
MOJIEKYJISIPHO-T€HETHYECKHUIA.

JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. Y. Basunos, A. H. benozepckuid,
I'. 1. Kaprieuenko, 0. A. ®umunuenko, H. B. Tumodeer-PecoBckmuii.

Tabnuiet u cxembl: «MeTO Il TEHETHKNY, «CXEeMbI CKPEITUBAHUS.

JlaGopaTopnas padora «/po3oduna kak 00bEKT reHETHYECKUX HCCIECTOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuruBanue. [lepBpiii 3aKkoH MeHaenst — 3aK0H eAMHO00pa3usi THOPUIOB ITEPBOTO
nokosieHus. [lpaBuino pomuHupoBaHus. BTopoll 3akoH MeHnenss — 3aKOH paclICIUICHUs IPU3HAKOB.
[Huronornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHUs. [ UIIOTE3a YUCTOTHI TaMeT.

AHanusupyrolee ckpemnBanue. [[poMexxyTouHbli Xxapaktep HaciaeqoBaHus. Pacuienienne npu3HakoB
MIPU HETIOJIHOM JJOMHUHUPOBAHUH.

JurubpuaHoe ckpeuuBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAaCJEIOBAHUS
npu3HakoB. [{uTonornueckre 0CHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CuemienHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuemyieHHOe HacieqOoBaHUE T'€HOB,
HapyIIeHNE CIETUICHUS MEK]Ty TeHaMH. XPOMOCOMHas TEOPHS HACJICICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIM MEXaHU3M OMNpPEIEIEHUS MoJja. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
l'omorameTHbIii M rereporaMeTHbld 1MoJ. ['eHeTHyeckass CTpyKTypa MOJIOBBIX XpoMmMocoM. HacnemoBanue
MPU3HAKOB, CIETUICHHBIX C TIOJIOM.

I'enoTun kak nenoctHas cucrema. [InmeloTponusi — MHOKECTBEHHOE JEHCTBUE I'eHa. MHOKECTBEHHBI
ajutenu3M. BzanmoelicTBre HeayuenbHbIX TeHOB. KoMIuteMenTapHOCTh. Onucras. [loammepust.

['eneTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUH, KMUBOTHBIX U YEJIOBEKAa, a TakkKe (DU3HOIOTHYECKUX
MIPOLIECCOB, MOBEJACHUSI U KOTHUTHBHBIX (pyHKUMN. ['eHeTHyeckre MexXxaHU3Mbl CUMOMOreHe3a, MEXaHU3MBI
B3aUMO/JICHCTBUSL «XO35IMH — Mapa3uT» M «XO3IMH — MHUKpOOMOM». ['eéHeTHMdeckue acreKkTbl KOHTPOJS U
M3MEHEHHUS HaCJIEeICTBEHHOW NH(OpMalMK B IOKOJICHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpauuu

IMoptpetsl: I'. Menaens, T. Mopras.

Tabmunbl  u  cxembl: «IlepBblii ¥ BTOpoi 3akoHBI MeHaens», «Tpernit 3axkoH MeHmens»,
«AHanu3upymwlee ckperupanuey, «Henonnoe romunnpoBanuey, « CUENIeHHOE HACIEeI0BAHUE IPU3HAKOB Y
npozouis»y, «l'eHetnka mona», «Kapuotun denoBeka», «Kapuotun npozodumsi», «KapuoTumn nTuub»,
«MHOK€eCTBEHHBIN ajuieIn3m», «B3aumoaeiicTBue TeHOBY.

O6opynoBaHue: MOJENb AJsl JEMOHCTPAIMK 3aKOHOB €MHO00pa3us ruOpuI0B MEPBOTO MOKOJICHUS U
pacuieruieHusl MPU3HAKOB, MOJEIb U JIEMOHCTpAallMM 3aKOHA HE3aBUCUMOIO HACIEIOBaHUS IPU3HAKOB,
MOJIeNb JUIsl JEMOHCTPALIMU CLEIUIEHHOTO HACJIeI0BAHUS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOIIpenapar:
«/Ipo3odumnay.

IIpakTnyeckas pa6ora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(DUITBD.

IIpakTnyeckas padora «/3ydyeHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUITBDY).

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

B3aumopelictBue reHotuna u cpeabl npu (GopMHpOBaHUM (GeHOoTHra. M3MEeHUYMBOCTh NPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. BHIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAS.

MoudukanoHHas U3MEHUYUBOCTh. PoJib cpesibl B popMHUpOBaHUHM MOIU(PUKAIIMOHHON N3MEHUHUBOCTH.
Hopma peakuum npusHaka. Bapuanumonnelii psn u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa
MO/IU(UKATUOHHONH NU3MEHUNUBOCTH.

I'enoTunmnueckass U3MeHUMBOCTh. CBONCTBA T€HOTUIIMUYECKON M3MEHUYMBOCTU. Buabl reHOTUIIMYECKON
M3MEHYMBOCTU: KOMOWHATHBHAS, MyTallHOHHASI.

KomOuHaTHBHAs ©3MEHUYUBOCTh. Mel03 1 10JIOBOH MpoIecc — 0CHOBa KOMOMHATUBHON H3MEHYHBOCTH.
Posib koMOMHATUBHOM N3MEHUYHMBOCTH B CO3JITaHMM T€HETHUECKOTO pa3HooOpas3us B mpeaenax 0JJHOro BHU/A.



MyranronHasi ”3MEHUYUBOCTb. BUlibl MyTanuii: reHHbIE, XPOMOCOMHBIE, reHOMHbIe. CIIOHTaHHbBIE U
WHIyLIUPOBAaHHbIE MyTallUU. SliepHble U HUTOIIa3MaTHYeckue myrauuu. CoOMaTuiecKue U MOJIOBbIE MYTaIUH.
[IpyunHBl BO3HUKHOBEHMSI MyTaluil. MyrtareHsl M UX BIHSHHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PSAOB B HaciiencTBeHHOU u3menunBocty (H.W. BaBumnos).
BresnepHas n3MEHYMBOCTD U HACJIEACTBEHHOCT.

Onueenemuka u dNUSEHOMUKA, PONb INULEHEMUYECKUX (aKMOPO8 8 HACIe008aHUU U USMEHYUBOCIU
GenomunuyecKux NPU3HAKo8 y OpeaHu3Mos.

JdeMoHcTpauuu

Ioptperst: I'. ne ®pus, B. Moranncen, H. Y. BaBuos.

Tabauie! u cxembl: «Buabl n3MeHUNBOCTHY», «MoauduKanrnoHHAs U3MEHUYUBOCTEY, «KoMOMHATHBHAS
U3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHuney, «I enernyeckue 3a00aeBanmsl yeIoBeKay, «Bumbl mytanuiiy.

O6opynoBaHue: )KUBbIE U repOapHble 3K3EMIUISIpbl KOMHATHBIX pacTeHUM, pucyHku (¢ortorpadun)
YKUBOTHBIX C PA3JIMYHBIMHU BUJIAMU U3MEHYUBOCTH.

JlabopaTopuasi pa6ota «VccienoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIUOHHON H3MEHUYMBOCTH.
[TocTpoeHnne BapHaMOHHOTO Psifia U BApUALIMOHHOW KPUBOW.

IMpakTnyeckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTUKa YeJi0BeKa

Kapuorun uenoseka. MexayHapogHas MporpaMMa HMCCIEIOBaHHS TIe€HOMa ueloBeka. MeTompl
M3Y4YEeHUsS TEeHETUKH 4YeJlOBeKa: TeHealorMuecKuid, OJIM3HENOBbIH, LUTOTCHETUYECKUH, MOMyIISIIMOHHO-
CTATUCTUYECKUN, MOJEKYISIpHO-TeHeTHYeCKuii. COBPEMEHHOE OIpEeIeHUE T'€HOTHIA: IOJHOT€HOMHOE
CEKBEHUPOBAHHUE, TEHOTUTTUPOBaHUE, B TOM uncie ¢ momoinisto [11[P-ananuza. HacnenctBennsie 3a0oeBaHust
yesoBeKa. [ eHHbIe M XpOMOCOMHBIE 00JIe3HU YesoBeka. boie3sHu ¢ Hacae1CTBEHHOHM MpeipacionoKeHHOCTBIO.
3HaueHue MEAMIIMHCKOW T'€HETUKH B MPEOTBPAILEHUU U JICYCHUH TeHETHYeCKUX 3a00JIeBaHUM 4eoBeKa.
Menuko-reHeTuueckoe KOHCylabTUpoBaHue. CTBOJIOBBIE KIETKU. [IOHATHME «reHEeTHYecKoro rpysay.
DTuYecKue acreKThl UCCIEeA0BaHUM B 00J1aCTH peJaKTUPOBAHUS T'€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GpakTOphl MOBHIIIEHHON YyBCTBUTEIBHOCTH YEIOBEKA K (GU3NYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpYKarollen cpepl. ['eHeTndeckas npeapacroaoKEHHOCTh YEIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabauie! u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHUs TEeHETHKHU YeoBekay, «I enetnueckue
3a00JIeBaHUS YEIIOBEKAY.

IIpakTHyeckasi padora «CoCTaBIEHUE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanuss U celeknus. 3apoKJIeHHE celleKIuu U JoMectukanuu. Yuenue H. WM. BaBuiora o
LlenTpax MPOUCXOXKIEHUS M MHOTOOOpa3usi KylIbTYpHBIX pacTeHuidl. Poyib celekuuu B CO3AaHUU COPTOB
pacTeHud U mopoj >KUBOTHBIX. CopT, mopojia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSA0B B HACIEACTBEHHOU
m3menunBocTy H. V. BaBuiosa, ero 3HaueHue /it CEJICKIIMOHHON PabOTHI.

MeTtopl ceneKIMOHHON paboThl. VcKyccTBeHHBIH OTOOp: MAacCOBBIM M MHIUBUAYAJIbHBINA. DTarbl
KOMOHMHAIIMOHHOU cenekiuu. McnpiTanue npousBoauTeNield mo moTtoMcTBy. OTOOp M0 TeHOTHUITY C MTOMOIIBIO
OIICHKH (JeHOTHUIA MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananuza J{THK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeJIeKIIMOHHON paloThl. PaivalnvoHHBIR W XUMHUYECKUIN
MyTareHe3 Kak HWCTOYHUK MyTaluil y KyInbTypHBIX (opMm opranu3moB. lcmonap3oBaHue T€HOMHOTO
penakTupoBaHus U MeTO10B pekoMOnHaHTHBIX JIHK w1 monydenus ncxoaHoro Marepuana ajisi CeNeKInu.

[Tonyuenue monumnonoB. BuyTpuBuaoBas rubpuau3anusi. bIu3KopoaCTBEHHOE CKpeIIuBaHUe, WU
nHOpuHT. HepoacTBeHHOe CKpeliMBaHue, UM ayTOpuIuHT. ['eTeposuc u ero mpuuuHbl. Mcnonbp3oBaHnue
rerepo3uca B cenekiuu. OtnanéHHas rubpunmsanus. [Ipeogonenue Oecrionns MEXBUAOBBIX THOPHUIOB.
JIOCTIKEHMS! CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1€Hasi pegontoyusly.

CoxpaHeHHe U U3yYeHUE N€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M UX JUKHUX POAMYEH s
CO3J[aHUSI HOBBIX COPTOB M TUOPUJIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpasieHue



2EHEMUYECKUMU Pecypcamul CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX JHCUBOMHBIX 6 YEeNAX YAVUUIeHUS
CYUWeCmsyIomux U Co30anusl HO8bIX NOPOO, NUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM COBPEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEPed08bIX UOell U NePCHEeKMUBHBIX MEXHOI02ULL.

JdeMoHcTpanuu

Hoptpetst: H. W. Baunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykeanenxo, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabauier 1 cxembl: «LIeHTPBI MPOUCXOKIACHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHUI», «3aKOH
FOMOJIOTMUECKUX PSAJOB B HACJIEACTBEHHOM u3MeHUMBOCTH», «Metonapl cenekuum», «OtnanéHHas
rudpuam3anusy, «MyrareHesy.

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJI JOMAIIHUX KUBOTHBIX».

JlabopaTopHas padora «/3ydeHne METOIOB CEJIEKIIUN PACTECHUI.

IpakTHyeckas padora «[IpuBuBKa pacTCHUN».

Ikckypenst «OCHOBHBIE METO/IbI M TOCTUKEHUS CEJIEKIIUN PACTEHUH U )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3SICTBO, B J1a00paTOpHUIO
arpOyHUBEPCUTETA WM HAyYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi 1 CHHTETHYECKAS] OUOJIOTHA

OOBEKTHI, UCTIOIH3YEMbI€ B OMOTEXHOJIOTHH, — KJIIETOYHBIC U TKAHEBBIC KYJIbTYPhl, MUKPOOPTaHU3MEI,
WX XapaKTepUCTUKa. TpaauiioHHast OMOTEXHOJIOTHS: XJIe00TIedeHHUE, TTOTYIeHHE KUCTOMOJIOYHBIX MTPOTYKTOB,
BUHOZAeNuEe. Mukpobuonornueckuit cuHTe3d. OOBEKTHI MUKpPOOHOJOTHMYECKUX TexHoJoruid. Ilpon3BoacTso
Oeka, aMUHOKHCJIOT U BUTAMUHOB.

Co3znanne TEXHOJIOTUN M HHCTPYMEHTOB IIEJICHANPABIEHHOTO N3MEHEHHS 1 KOHCTPYHPOBAHHS TEHOMOB
C TENbI0 TOJYYCHHUS OpPraHU3MOB W HMX KOMIIOHEHTOB, COJCpIKAlIUX HE BCTPEUAIOIIUECS B TPHUPOJIE
OMOCHHTETHYECKHE TTYTH.

Knerounas umxeHepus. MeToapl KyJbTyphl KJIETOK M TKaHEW PACTCHHH MU KUBOTHBIX. KproOaHKH.
Comatnueckasi ruOpuau3anus U coMaTudeckuii smOpuorenes. lcmonb3oBaHHME TalIONIOB B CEJIEKIIMU
pactenuid. [lonyuenue MmonoxknoHaAnbHLIX anmumen. Mcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHBLX
anmumen 6 meouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHUE. PEeKOHCTpyKUMs SHLEKIETOK W KIOHHPOBAaHHE
KUBOTHBIX. MeTOJ TpaHCIUIAaHTAlUU siep KIETOK. TexHonocuu 0300po8ieHus,, KVIbMUBUPOBAHUs U
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHAsi W TeHHas UWHXeHepus. VICKycCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAaHHE
pekomOunanteiX JIHK. Cozoanue mpanceennvix opeanuzmos. JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOU H
TeHHOW MH)KEHEPHH. DKOJOTUYECKUE U STUUYECKHUE MTPOOIEeMbl T€HHOM HHKEHEPUH.

Memununackue  OwotexHosoruu. Iloctrenomuass mmdpoBas wmeaunuHa.  [1LP-muarnoctuka.
MeTa0010MHBIH aHaNIN3, TEHOLIEHTPUYECKUN aHAIIU3 TIPOTEOMa YeJI0OBeKa JJIsl OLEHKU COCTOSHUS €ro 3J0POBBSI.
Hcnonb3oBaHue CTBOJIOBBIX KiIEeTOK. TapretHas Tepamus paka. 3D-OuoumkeHepust st pa3paboTKu
(GyHIaMEHTAJIbHBIX OCHOB MEIHUIIMHCKUX TEXHOJOTUH, CO3/1aHus KOMIUIEKCHBIX TKaHEH COuYeTaHHeM
TEXHOJIOTUH TpEXMEpHOro OHONpUHTHHra U ckaddonauHra A pemieHus 3aaad NepCOHATU3HPOBAHHON
MEJIULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IIeNIbI0 o0ecreueHus KOMOMHUPOBAHHOW 3aIUThI OT BO30yaUTENeH
OPBU, ycraHoBieHHE MOJEKYISpPHBIX MexaHu3MoB ¢yHkuuonupoBanus PHK-conepxamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIE 3a001€BaHMSI YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanuu

Tabnauiel  u  cxemsbl: «Vcrnonp30BaHNE MHUKPOOPTAaHM3MOB B TPOMBIIIIEHHOM TPOU3BOJCTBEY,
«Knerounas unxxenepus», «['eHHast UHKEHEPUI».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «llosryueHre MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Ikckypeusi «<bUoTexHOIOrMS — BaXKHEHMIIas MPOU3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MW HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAHHMS K peE3yJabTaTaM OCBOCHHS OOYUYAIOIIMMUCS MPOTPAMM
cpenHero oOuiero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEMETHBIE U IPEAMETHBIE.

B cTpykType JTMYHOCTHBIX pE3y/IbTaTOB OCBOEHHUS MPOrPAMMBI MO OMOJIOTMH BBIJIEIEHBI CIEAYIONINE
COCTaBJISIOLIME: OCO3HAHHE OOYYAIOUIMMUCS POCCUHUCKON TIpakJaHCKOM HIAEHTHUYHOCTH — TFOTOBHOCTU K
CaMOpa3BUTHUIO,  CAMOCTOSITEILHOCTH M CAMOONIPENCIICHUIO, Haluyue  Momusayuu X  OOyUEHUIO
OMOJIOTHH, YenleHanpasieHHoe pazeumue BHYTPEHHUX YOS IeHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEN
U UCTOPUYECKUX TPATUIUI pa3BUTHS OMOJOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb 00YUaIOLIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JAEATEIBbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHM, NMPUCYIIMMH CUCTEME
OMOJIOTUYECKOTO oOpa3oBaHUsl, Haiuyue npagoco3HaHus FKOJIOTUYECKOU
KYJIBTYPbI, CHOCOOHOCMU CMABUMb LEIHU U CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOCHUS MPOTPaMMbI IO OHMOJIOTMH JIOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATENbHON JESITETbHOCTH B COOTBETCTBUHM C TPAAUIMOHHBIMU POCCUHCKUMHU COLUOKYIbTYPHBIMU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MpaBUiIaMU U HOpMaMU
MOBEACHNUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U CAMOPA3BUTHUS, DPAa3BUTHUS
BHYTPEHHEH MO3ULMU JTUYHOCTH, MATPUOTHU3MA M YBaXKEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyAa U
CTapuieMy TOKOJIEHUIO, B3aWMHOTO YBaXKEHHs, OEpeXHOro OTHOUIEHHS K KyJIbTYpHOMY HACIEAMIO H
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannn, NpUpoJe U OKPYKArOLIEH cpeie.

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHUS y4eOHOTO mpeaMeTra «bHoIorus» JOKHBI OTpaXaTh TOTOBHOCTb
U CHOCOOHOCTh OOy4aroIuxcs PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW MO3MIUEH JIMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpPUEHTALMH, TMO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOILUX
TPaIULMOHHBIM LIEHHOCTSIM POCCUIICKOTO 00IIECTBA, PAaCIIMPEHNE KU3HEHHOTO OTIbITA U OTbITA AEATEIbHOCTU
B [IPOLIECCE PEATU3ALUN OCHOBHBIX HANIPABJICHUN BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOM MO3ULHMK 00Yy4aroLIerocss Kak aKTUBHOIO M OTBETCTBEHHOI'O 4JIeHa
poccuiickoro o0IecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX PaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW NESATEIBHOCTH IPU CO3AAHUU Yy4EOHBIX HMPOEKTOB, PEIIEHUU
y4eOHBIX U [T03HABATEIbHbBIX 33/ay, BBIIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MTO3ULIUIO 110 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM JKU3HU U
0OBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOUMOCTh KOHCTPYKTUBHOI'O B3aMMOAECHCTBUS JIIOJIEH C
pa3sHbBIMU YOEXKAEHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSAMH U COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUE€OHBIX, IIO3HABATENIBHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBaKUTEIBHOTO OTHOLIEHHSI K MHEHHMIO ONIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX
BOIIPOCOB OUOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTH K T'YMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

Cc(OPMHUPOBAHHOCTh POCCUICKON TI'pakJTaHCKOW WAEHTHUYHOCTH, MATPHOTH3Ma, YBOKEHHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTU Iepen PoauHON, ropaocTtu 3a cBOM Kpai, cBoro PoauHy, cBOM A3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHNE K IPUPOJHOMY HACJIEIUIO U MMAMITHUKAM IIPUPOJBI, TOCTHXKeHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTH OLIEHUBATh BKJIA]l POCCUICKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH, TOHUMaHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUN 3aKOHOB IIPUPOJIbI, B KH3HH YeJIOBEKa U COBPEMEHHOTO O0IIeCTBa;



uaeiHas yOexKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyan0y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHIS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIIMIO U IPUHUMATEH OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICh Ha MOPAIBHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTENSIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUHU C TPAIULUAMHU Hapo10B Poccuu;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpyza, OOIIECTBEHHBIX OTHOIICHMIA;

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE TMPOSBIATh KayecTBa
TBOPUYECKOU JTMYHOCTH;

5) pusuueckoro BocnUTAHUsI, (OPMHPOBAHUS KYJIbTYPbl 310POBbSi H 3SMOLHOHAJIBLHOIO
os1aromosyqusi:

MMOHUMAaHHE U peau3alnsl 3J0pOBOTO U 0€301acHOTO 00pasa KU3HU (3I0pOBOE MUTAHKE, COOITIOICHNE
TUTUEHUYECKUX TMPABWII U HOPM, COATAHCHPOBAHHBIM PEXUM 3aHATHH M OTABIXa, pEryaspHas (usndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHUMAHHUE IIEHHOCTH TPAaBWUJI HWHAWBUIYaTbHOTO M KOJUICKTHBHOTO O€30MMacHOTO TIOBEJCHHS B
CUTYaIHX, YTPOKAIONIUX 37J0POBBIO M KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUNA U HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOJIEeHUs alKOTroJisd, HAPKOTHKOB,
KypeHHSI);

6) TpPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

TOTOBHOCTh K AaKTHUBHOW JIEATEIbHOCTH TEXHOJOTMYECKOW M COLMaIbHOW HANpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

MHTEpEC K pa3nuyHbIM cepam npodecCHOHATbHOM IEeSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOP Oynyiieit npodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOILIEHUE K MPUPOJAE KaK UCTOYHHUKY JKU3HHM HA 3emile, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS IKOJIOTUYECKOUN KYJIbTYpbI: MPUOOPETEHHUE OMbITA MJIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI /I OKPYKAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHHUs,;

CIOCOOHOCTH UCIIOJIB30BATh TPUOOPETaEMbIE IPU U3YUSHUN OMOJIOTUU 3HAHUS U YMEHHUSI TP PEILICHUU
mpo0ieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOII0ACHNE MTPaBUII MOBECHHS B IPUPO/IE,
HaIpPaBJICHHBIX HA COXpAaHEHUE PAaBHOBECHS B DKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OHochepbl);

aKTUBHOE HENpHUSITHE JEWCTBUM, NPUHOCAILIMX BpEeI OKpYXKAloIlell MNpUPOTHON cpenae, yMEHHe
MPOTHO3UPOBATh HEONATONPHUATHBIE OSKOJIOTHYECKHWE TMOCIEICTBUS MPEANPUHUMAEMBIX ACUCTBUM U
MpeI0TBPAIATh HX;

HaJM4he Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKOW KYJIbTYpPbI, OINbITA JAEATEIbHOCTH
9KOJIOTUYECKOW HAMPABIEHHOCTH, YMEHUS! PYKOBOJICTBOBATHCA UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOMU 1
COI[MATIBHOM MPAKTHUKE, TOTOBHOCTHM K YYacCTHIO B MPAKTUYECKOW JIEATEIbHOCTH SKOJOTMYECKOU
HaIMpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:



c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
00I11eCTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre KYIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOW M YHUTATEIBCKOW KYIbTYPHl KaK CPEACTBA B3aMMOJCHCTBUS MEXIY
JIOJIbMU ¥ TIO3HAHUS MUDA;

MOHUMAaHKE CHENU(PUKNA OUOJIOTHH KaK HayKH, OCO3HAHUS €€ PoJiu B (DOPMHUPOBAHUH PAIMOHATBHOTO
HayYHOTO MBIIIJICHHS, CO3/ITAHUU I[EJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O TUHCTBE TPUPOJIBI,
YeloBeka W OOIIecTBa, B IMO3HAHWUW TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEHICHHH MPOOJIeM COXpaHCHUs
MIPUPOJTHOTO PABHOBECHSI;

yOKIEHHOCTD B 3HAUUMOCTH OMOJIOTHH JIJISl COBPEMEHHOW IIUBUITU3AIIAN: 00ECIICUCHHSI HOBOTO YPOBHS
Pa3BHUTHS MEIUIIMHBI, CO3/ITaHUE TICPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peliaTh peCypCHbBIE MPOOIEMBI
pa3BHUTHS YEJIOBEYECTBA, MOWCKA MYyTEH BBIXOJA M3 TJIOOATHHBIX YKOJOTHYECKHX MPOOJIeM W oOecreueHus
mepexojia K YCTOWYMBOMY Ppa3BUTHIO, PAlMOHAILHOMY HCIIOJIB30BAHHWIO TPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJOTHYCCKUX 3HAHWK B IEJISX MOBBIIICHUS OOIIEH KyIbTYypHI,
€CTECTBCHHO-HAYYHON TIPaMOTHOCTH, KaK COCTABHOW 4YacTH (PYHKIIMOHAIBHON TPaMOTHOCTH OOYUYaOITUXCS,
dhopmupyeMoit Ipu U3ydeHUU OMOJIOTHH;

MMOHMMAHKE CYIIHOCTH METOJIOB TO3HAHMS, WCIOIB3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCII0JIb30BaTh IOJIydaeMble 3HAHHUS JUIS aHaiu3a W OOBSICHCHHS SBJICHHHA OKPYKAMOIIEr0 MHpa U
MTPOUCXOJIAIINX B HEM U3MEHEHN, YMEHHE JIe)IlaTh 000CHOBAHHBIC 3aKTFOUCHUS HA OCHOBE HayYHBIX ()aKTOB U
UMEIOIIUXCS TAHHBIX C METbI0 TIOJTYICHHS IOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITETIHHO HCIIOJIB30BaTh OWOJIOTHUECKUE 3HAHWS JUIS PEHIeHHs IMpoOJieM B
pEeATbHBIX KU3HEHHBIX CHTYAIHSIX;

OCO3HAHWE IIEHHOCTH HAYYHOH JESITeTbHOCTH, TOTOBHOCTH OCYIICCTBJIATH TPOCKTHYIO |
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPA30BaHHUIO U CaMOOOpPa30BaHHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOEHUS y4eOHOro npeaMera «bruonorusy BKIOYAIOT: 3HAUUMBbIE IS
(dbopMHUpOBaHUST MHPOBO33PEHHSI OOYYAIOIIUXCS MEXIUCUUILTUHAPHBIE (MEXIpeIMETHbIE) OOIIeHayYHbIe
MOHATHS, OTPAKAMOIIME LEJOCTHOCTh HAyYHOW KapTHUHbI MHpa U CHenu(puKy METOJ0B I03HaHU,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPrus, sSBJICHHUE, MpOIlecc, CUCTeMa, HayyHbIH (axT,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHs, UCCIIeI0OBaHNe, HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT
U Jpyrue); yHUBEpcalbHble yueOHbIE AeicTBHs (MO3HABaTENIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC),
obecneunBaromue (GopMupoBaHue (DYHKIIMOHATBHOM T'PAMOTHOCTH M COIMAIBHON  KOMIIETEHIIUU
oOyuaronuxcs;  CHOCOOHOCTh,  OOydaloIIUXCS  HMCHOJb30BaTh  OCBOCHHBIE — MEXJIMCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAlIbHbIE ydeOHbIE AeMCTBYS B MO3HABATEIHHON U COIUAIBHOM MPaKTUKE.

B pe3ynbraTe u3yueHus 6U0JI0THH Ha yPOBHE CpeAHEro 001iero oopazoBanus y o0ydaromerocs 0Oyayt
copMHpOBaHbI MO3HABATENbHbIE YHUBEPCAIbHbIE ydeOHbIe AEHCTBUS, KOMMYHHKATHBHbIE YHUBEPCAJIbHbBIE
yueOHbIe JIeWCTBUS, PEryIsITUBHbIE YHUBEpCAIbHbIE yUeOHbIE 1EHCTBHSI, COBMECTHAS IESTEIbHOCTD.

MertanpeMeTHbIE pe3yJabTaThl OCBOEHHUS IMPOTpaMMbl CpeIHEro oO0Iiero oOpa3oBaHUs JIOJDKHBI
OTpakaTh:

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /1ICHCTBHUAMM:
1) 6a3oBble JIOTMYeCKHe IeHCTBHS:
CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTYaJIU3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;



HCIIOJIb30BATh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a, CPAaBHEHMUS,
KIIacCU(pUKAIuu, 0000IIEHNs), PACKPBIBATh CMBICT OMOJOTUYECKHX MOHSATUHN (BBIICISATh UX XapaKTEPHBIC
MPU3HAKHU, YCTAHABIIMBATH CBA3U C JIPYTUMHU MMOHATUIMM);

ONPENENATh LEIU JEATENbHOCTH, 3aJaBas MapameTpbl U KPUTEPUHM HUX JOCTHKEHHUS, COOTHOCHUTH
pEe3YyJbTAThI IEATENBHOCTHU C IMOCTABJICHHBIMU LEIISIMH;

WCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl O0ObSICHEHUs (DAKTOB U SIBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYKJICHUSI (MHAYKTUBHBIC, JEAyKTHUBHBIC, IO AaHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH ¥ ITPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYIIMPOBATH BBIBOJIBI U 3AKITIOUCHHSI,

MIPUMEHATH CXEMHO-MOJEJBHBIE CPEJCTBA JJIs IPEACTABICHHUS CYILIECTBEHHBIX CBA3EH U OTHOLLICHUH B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUYUH PAa3HOTO POJA, BBISIBJICHHBIX B Pa3TUYHBIX
WH()OPMAMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUTAH pEHICHUS TPOOJIEMBI C YYE€TOM aHaIM3a WMEIONIUXCS MaTepPHAIbHBIX U
HEMaTEepHUaIbHbBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKH
MMOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHUPOBATH U BBHITIOJHITH padOTy B YCIOBUSIX PEaTbHOTO, BUPTYATbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHUS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEIOBATEIbCKHE IeHCTBHS:

BJIIETh HaBBIKAMH Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHON JeATeIbHOCTH, HaBbIKAMU pa3pelieHus
mpo0sieM, COCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSTEIbHOMY MOMCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, TPUMEHEHUIO Pa3INYHBIX METOJIOB IMO3HAHMSI;

WCIIOJIb30BaTh PA3JINYHBIE BUBI ICATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUs, €r0 MHTEPIIPETAInH,
peoOpa30BaHMIO U MPUMEHEHHUIO B YUEOHBIX CUTYAlIUSX, B TOM YHCIIE IPHU CO3JaHUH YUYEOHBIX U COLIMATBHBIX
MIPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIILIECHUS, BIaJ€Th HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMU MOHATHIMU
U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00Opa30BaTENbHOM NEATENBHOCTH U KU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITh TPUYMHHO-CIICICTBEHHBIE CBS3M U aKTyaJlH3UpOBaTh 3a/ady, BBIIBUraTh TUNOTE3Yy €&
pelIeHUs, HAXOIUTh apTyMEHTHI IS I0Ka3aTelbCTBa CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHICHHs 3aJayd pe3yJbTaTbl, KPUTHUUYECKHU OICHHBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh  LI€JICHANPABICHHBIA TOUCK TEepeHoca CpPeACTB U CIocoOOB  NIEHCTBUS B
poQecCUOHANBHYIO CPEyY;

YMETb NEPEHOCUTH 3HAHUS B TIO3HABATEIIbHYIO U MPAKTUYECKYIO0 00JACTH JKU3HEICSTEIIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJICH, TTPEIaraTh OPUTHHAIBHBIC ITOAXO0/IbI U PEIIEHUS, CTABUTH MPOOIEMBI U 33/1a4H,
JIOTIYCKAIOIINe albTEPHATUBHBIC PEIICHHUSL.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBAThCSI B pa3IMYHBIX HMCTOYHHMKAX HMH(OpManuu (TekcTe ydyeOHOro mocoOusi, Hay4dHO-
NOMYJISIPHOM JIUTEpaType, OMOJIOrMYECKMX CJIOBApSIX M CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMHGOPMAIMIO pPA3IMYHBIX BHUJIOB M (GOPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIE METOJIBI MPHU MOUCKE U 0TOOpE OMOIOTHYECKOM
nHpopManny, He0OXOUMOI [T BBITIOJIHEHUS yUeOHBIX 3a/1a4;



npuoOperaTh  ONBIT  HCIOJB30BaHMA  MH(POPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHIA,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpAaTh ONTUMAIBHYIO (OpMy mpeacTaBieHUs OHMONOTHYECKON HH(OpMaIH
(cxembl, rpaduKu, IMarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTroe);

WCIOJb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpeAcTBa mpu pabore ¢ OMONIOTHYECKON HH(OpPMALUEH:
NPUMEHATh XHUMHYECKHE, (DU3MYECKHe M MaTeMaTWdecKue 3HaKu W CHMBOJIBL, (hopMmysbl, abOpeBuatypy,
HOMEHKJIATYpY, UCTIOJI30BAThH M IIPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMHM DPACMO3HABAHWS M 3alIUThl WH(POpPMALNUHK, HWHPOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

OBj1ajileHNe YHUBEPCATbHBIMU KOMMYHHUKATHUBHBIMH JIefiCTBUSIMH:

1) o61enmue:

OCYIICCTBJIAAITb KOMMYHHKAIIUM BO BCEX C(bean JKU3HH, AKTHBHO Y4YaCTBOBAaTb B JUAJIOIC WA
JUCKYCCHH M0 CYHIECTBY OOCYKJaeMo#l Tembl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3BIBATH CYXKJICHUS
OTHOCHUTCJIBHO BBIIIOJIHCHU S npezmaraeMofx'I 3alauM, YYUTbBIBATb HHTCPECHI W COTJIACOBAHHOCTH HO3I/IIII/H\/JI
JPYTrUX YY4aCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpelcTBA OOIICHMS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTyallli, yMETh CMAT4aTh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIAJICTE pa3JIMYHBIMU crocobamu O6H.[eHI/I$I n B3aI/IMOHeI\/’ICTBI/I$I, IMOHUMAaTb HAMCPCHUS OPYTUux J'IIO,ZIGf/i,
MPOSIBIISITh  YBAKUTEIHHOE OTHOIICHHE K COOCCETHMKY M B KOPPEKTHOW ¢dopme (GOopMyIupoBaTh CBOU
BO3PaKCHUS,

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTD:

MOHUMAaTh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYyAIbHOW pabOTHI MPHU pEIICHUH
OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHS TPYIIIOBBIX ()OPM B3aHMMOICHCTBHSI
MIPHU PEIICHUH y9eOHOH 3a/1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBHI ¢ YIETOM OOIIMX MHTEPECOB U BO3ZMOYKHOCTEH
Ka)JIOTO WICHA KOJUICKTUBA,;

MPUHUMATh IEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JCUCTBUS IO €&
JOCTHDKEHHUIO: COCTABJISATh IUIaH JICHCTBUH, pacHpelessiTh POJIM ¢ y46TOM MHEHHH Y4aCTHUKOB, OOCYXKIATh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAayeCTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMaHIbl B OOIIMH pe3yabTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/UIarath HOBBIC MPOCKTHI, OLICHUBATH MJICH C MO3UIMH HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYCCKON
3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATErMUECKOE TIOBEJACHUE B pAa3IMYHBIX CHUTYAlHUSAX, MPOSBISATH
TBOPYECTBO M BOOOPAKECHHUE, OBITh HHUIITUATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU AeHCTBUAMMU:

1) camoopraHu3amnus:

WCIOJIb30BaTh OMOJOTMYECKHE 3HAHWS S BBISBICHUS MPOOIEM M WX PEIICHUS B >KU3HEHHBIX U
y4eOHBIX CUTYAIIHSIX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHUM IEJIEBBIE 1 CMBICIIOBBIE YCTAHOBKHU B CBOUX JICHCTBUSAX U
MOCTYIKaX 10 OTHOLLIEHUIO K )KMUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIIATH MO3HABATEIbHYIO AESITETBbHOCTh, BBISBISATH MPOOIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON AESITENFHOCTH U KU3HEHHBIX CHUTYAIIHUSIX;

CaMOCTOSITENILHO COCTABIIATS IIJIaH PELISHUS MTPOOIEMBI C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHUM;



JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmMpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieTIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOHN SPYIUIMH B Pa3sHbIX 00IACTAX 3HAHMIA,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCHUTb KOPPCKTHUBLI B JACATCIbHOCTL, OUCHUBATL COOTBCTCTBUC
PE3yIbTATOB LIEIISIM;

BJIaAC€Th HaBbIKaAMH MMO3HaBaTEIBLHOU pe(i)HCKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX HCﬁCTBHﬁ n
MBICJIIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BAaTh HpI/IéMI)I pe(bﬂeKCI/II/I JJIA OLICHKH
CUTYaIlH, BBIOOpa BEPHOTO PEILLICHHUS;

YMCETb OLCHHUBATH PUCKHU U CBOCBPCMCHHO IMPUHUMATDb PCHICHUSA 110 UX CHUXKCHUTO,

IIPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB JIEITEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MIPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI COJIEpXKaHHs y4eOHOTO mpeaMeTa «buonorus» Ha yriryOiaéHHOM
YpOBHE OPUEHTUPOBAHBI HA 00ecredeHue MpouILHOTO 00yueHus obydaromuxcs ouogoruu. OHU BKITIOYAIOT:
crnienupuveckue st ONOJIOTUH HAYYIHBIC 3HAHHSI, YMEHHSI ¥ CTIOCOOBI ICHCTBHIA IO OCBOCHHIO, HHTEPIIPETAIINN
U TpeoOpa30BaHUIO 3HAHWMA, BUIBI JCATEIHHOCTH TIO TIOJYYCHUIO HOBBIX 3HAHWH M WX NPUMECHEHUIO B
pa3IMYHBIX YUEOHBIX, @ TAK)KE B PEaTbHBIX )KH3HCHHBIX CUTYyalusX. [IpeMeTHbIC pe3ynbTaThl MIPEICTABICHBI
0 TOJIaM U3YUYCHHSL.

[IpenmeTtHble pe3ynbTaThl 0OCBOCHUs yueOHOro npeamera «buonorus» B 10 Knacce 10KHBI OTpaXxarhb:

e CchOpPMHUPOBAHHOCTh 3HAHUH O MecTeé M pOJM OHOJOrMM B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHUPOBAaHUN €CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B MO3HAHUU 3aKOHOB NPHUPOJBI U PELICHUU
po0JsieM PalMOHAIBHOTO MPUPOJONOIb30BaHUSA, O BKJAJE POCCUHCKUX M 3apyOeXHbIX YYEHBIX B
pa3BuTHE OMOJIOTHH;

e BIAJICHHE CUCTEMON OMOJIOrMUECKUX 3HAHUHM, KOTOpask BKJIIOYAET: OCHOBOIOJIararoiye OMoI0ruyeckue
TEPMHUHBl M TOHATUSA (KWU3Hb, KJIETKA, OpPraHu3M, MeTa0O0Ju3M, TOMEOCTa3, CaMOpPETYIsLts,
CaMOBOCIIPOU3BE/ICHHUE, HACIIECTBEHHOCTh, U3MEHYUBOCTb, POCT U pa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnerounas teopust T. IlIBanna, M. IIneiinena, P. BupxoBa, XxpoMocoMHasi Teopusi HACIEICTBEHHOCTH
T. Moprana), yuenus (H. V1. BaBunoBa — o 1ieHTpax MHOrooOpasus U MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuil), 3aKOoHbI (€AMHOOOpa3usi MOTOMKOB MEPBOT0O MOKOJEHMs, PACIIEIUIEHUs,, YUCTOThI T'aMeT,
HEe3aBUCHUMOro HacienoBanusd . Menzens, roMoJIoTHuecKuX psAA0B B HACIEACTBEHHON U3MEHYMBOCTH
H. 1. BaBunosa), npuHIHUIBI (KOMILIEMEHTAPHOCTH);

e BJAJEHHE OCHOBHBIMM METOJAMH HAYYHOTO TMO3HAHHUS, HCHOJb3yeMbIX B OHOJIOTHYECKUX
HCCIIEeIOBAaHUX )KUBBIX 00BEKTOB (ONMCaHUE, U3MEPEHUE, HAOMIOAEHNE, SKCIIEPUMEHT);

e YMEHHME BBIJEJIATh CYIICCTBEHHBIC [IPU3HAKUA: BHUPYCOB, KIETOK IIPOKApUOT U DYKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM 4HCiIE OakTepuil, rpubOB, pacTeHHl,
JKUBOTHBIX M YEJIOBEKA, CTPOEHUsS OPraHOB M CUCTEM OPraHOB PACTEHUM, >KUBOTHBIX, 4YEIIOBEKA,



IMPOLECCCOB KUBHCACATCIbHOCTHU, IMPOTCKAOIINX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA,
OMOJIOTUYECKUX TPOIECCOB: OOMEHa BellecTB (METa0OJM3M), MPEBpAIICHUS SHEPTUHU, OpOKEHUs,
aBTOTPO(HOTO U TeTepoTPO(HOr0 TUNOB NMUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio3a,
raMeroreHesa, MOpHOTEHE3a, MOCTAIMOPHOHAIBHOTO DPAa3BUTHSA, PA3MHOXKECHHS, HHIUBUIYaIHHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aMMOICHCTBHSI T€HOB, IT€TEPO3HCa, HCKYCCTBEHHOTO 0TO0DA;
YMCHHUC YCTAHABJIMBATH B3aMMOCBA3U MCKAY OpraHOMAaMM KIICTKU W HUX (I)YHKLII/ISIMI/I, CTPOCHUCM
KJIETOK pa3HbIX TKaHeW M X (PyHKUUSAMHU, MEXKIY OpraHaMHU M CHUCTEMAMM OpPraHOB Y pacTEeHHI,
KUBOTHBIX M YEJIOBEKAa W WX (QYHKIUSAMH, MEXKIY CHUCTEMAMH OPraHOB M HMX (YHKIHUSIMH, MEXIY
JraramMmu oOMeHa BCHICCTB, 3TallaMM KJICTOYHOT'O HHKJIa U )KU3HCHHBIX TUKJIOB OPraHu3MOB, 3TallaMUn
SMOPHOHAIBHOTO Pa3BUTHSL, TEHOTUIIOM M (PEHOTHUIIOM, (PEHOTHIIOM H (haKTOpaMH CpeIbl OOUTAHUS;
YMCHHUC BBIABJISATH OTJIMYUTCIBHBIC IPU3HAKU KUBBIX CUCTCM, B TOM YHCJIC paCTeHHﬁ, JKHUBOTHBIX U
YeJI0BEKa;

YMCHHUEC UCIOJB30BATh COOTBCTCTBYIOIUC APT'YMCHTHI, 6I/IOJ'IOFI/I‘-ICCKyIO TEPMHUHOJIOTHIO 1 CUMBOJIMKY
IUTSL IOKA3aTeNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CHCTEMATUIECKUX TPYIIIT;

YMCHHUEC PpCIIaTh OMOJIOTHYECKHUE 3ala4yi, BbBIABJIATH MNPUYMHHO-CICACTBCHHBIC CBA3U MCKIAY
HCCICAYCMbIMU OMOJIOTMYECKUMU nmponeccamMm M ABJICHUAMH, [JACJIaTb BBIBOABI W IIPOTrHO3bBI Ha
OCHOBAHHMU MOJYUCHHBIX PE3YJILTATOB,

YMEHHE BBINOJIHATH J1a0OpAaTOpPHBIE U TMpaKTUYECKHEe padoThl, coONI0AaTh MpaBwiia HpuU padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCHHUEC BBIABUT'aTb I'MIIOTE3bI, IPOBCPATH UX SKCIICPUMCHTAJIBHBIMH CPEACTBAMU, CbOpMy.]'II/Ip}IH eiib
HCCIICA0BaHMs, aHAJIM3UPOBATH IOJTYUCHHBIC PE3YJIBTATHI U ACJTIATh BBIBO/IbI,

yMEHHE Y4acTBOBATh B y4e€OHO-HCCIIENOBATEIbCKOM padOTe MO OHMOJOTHHU, SKOJOTUU U MEAMIINHE,
HpOBOHI/IMOI\/'I Ha 0a3ze UIKOJIBHBIX HAay4YHBIX O6H.[GCTB, u HY6J'II/I'-IHO NpEaACTaBIATE IMOJTYUYCHHBIC
pe3ynbTaThl HA YACHHUECKUX KOH(PEPECHITUSX;

YMEHHE OIICHMBATh O3THUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEAOBAaHMH B 001acTH OHONOTHH H
MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPABICHHOE M3MEHEHHE T€HOMa U
CO3/IaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BHIOOP Oymaylier MmpoecCHOHAIBHON NEATebHOCTH B 00JIacTH
OuoNorNM, MEIWIMHBI, OHOTEXHOJIOTHH, BETEPHHAPHH, CEIIBCKOTO  XO3AHCTBA,  IHUIIEBOM
IPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABAaTENbHBI WHTEpEC, HANPaBJICHHBI HAa OCO3HAHHBIM BHIOOP
COOTBETCTBYIOIIEH Npodeccud U MpOJ0JDKEHHE OHMOJIOTHYECKOTO O00pa3oBaHMS B OpraHM3aIMIX
cpenHero mpogecCHOHATBLHOTO U BBICIIETO 00pa30BaHUsL.

IHOYPOYHOE IINTAHUPOBAHHUE

10 xiaacc
Ne | Nen/n Tema ypoKa [ata nposeseHuna
Mo nporpamme | daKTUYECKH

Beenenune. Oco0eHHOCTH OMOJIOTHYECKOr0 MO3HAHUA. 3 U

1 1 buonorus — Hayka o0 )xu3HU. MeTo bl
MO3HAHUS )KUBOW ITPUPOJIBI.
2 2 Kpurepuu xuBbIX cUCTEM.
3 3 YPpOBHM OpraHu3ally )KUBOW IPUPOIBI
Yuenne o kiaerke 41 4




Xumus kiaeTkul3u

4 1 [Tonstue o kierke. Kierounas reopusi.

5 2 XUMHUYECKUN COCTaB KIETKU. Makpo- u
MUKPOIJIEMEHTHL.

6 3 Heoprannueckue coenunenus. Poib
BOJIbI B KJIETKE U OpraHu3Me.

7 4 benku, ctpoeHue OENKOBBIX MOJIEKYI.

8 5 Bbuonornyeckne GyHKIMM OCIKOB.

9 6 Jlabopamopnas paboma Ne I «Ponb
(EepPMEHTOB B KIICTKEY.

10 |7 Opranudeckue COeAMHEHUS: YTIEBOIbI.

11 |8 Opranndeckue COeUHEHUS: JTUIUIbI.

12 |9 HyknenHoBbIE KHCITOTBL.

13 |10 AneHo3uHTpudochopHas KUCIoTa.

14 |11 Pemenue 3aga4 no MOJIEKYISPHOM
OMOJIOTHH: KOMIUIEMEHTAPHOCTD,
AMHUHOKHUCJIOTHI.

15 |12 Pemenue 3a1a4 o MOJIEKYIIPHOM
OMOJIOTHH: T€HETUYECKHUH KOJI, TPaBUIIO
Yapradda

16 |13 OO6o0maromnuii ypok 1o Teme:

«XUMHUS KIIETKHA

CTpyKTYPHO-(PYHKIIMOHAJILHAS OPraHU3aIUs KJIETOK NPOKAPHOT U 3YKapuoT (13 yacos)

17 |1 CtpoeHue KIETOK 3YKapHoT.
Oco0eHHOCTH CTPOEHHS! [IUTOTIA3MBI.

18 |2 Crtpoenue u GyHKITUU KIETOYHBIX
MeMOpaH.

19 |3 Jlabopamopnuas paboma Ne 2" SIBnenns
IJ1a3MOJIM3a U AeriazMoinsa'.

20 |4 OnopHo-aBUTaTENbHAS CUCTEMBI KIETOK.
HememOpanHnbie opraHouisl.

21 |5 OnHoMeMOpaHHBIC OPTaHOMIbI.

22 |6 OCO0OEHHOCTH CTPOCHHE H

(GyHKIMOHUPOBAHUS TUIACTH] U
MHUTOXOHJIpUH (JIByX-MeMOpaHHbBIS
OPraHOM/IbI KJICTKH)

23 |7 Ctpoenue U GyHKIMH KJIETOYHOTO sijipa

24 | 8 Crtpoenue u GyHKIHUU XPOMOCOM

25 |9 OCOOEHHOCTH CTPOEHUS PACTUTEIBHOM
KIIETKHU.

26 |10 OcobeHHOCTH CTpOEHUS U
JKU3HEAEATENLHOCTH IPOKAPUOT

27 |11 Bupychsl-Heks1eTouHble ()OPMBI )KU3HU

28 |12 Pewrenue 3aganuii no pasaeny
«CTpoEeHHE KIETKH»

29 |13 O6o6maromuit ypok no teme: "Ctpoenue

1 QYHKIUU KIeTKn"

OobecneueHue KIeTOK YHepruei (84.)

30 | 1 | OOMeH BeIecTB ¥ SHEPTUU B OPraHU3Me




31 2 ABTOTpO(DHBIH THIT 0OMEHA BEUIECTB.
®dortocunTe3. CBETOBBIE PEAKIIUU
dboTocuHTE3A.

32 3 TemHOBBIE peakinu (POTOCUHTESA.

33 4 XEMOCHHTES.

34 5 DHeprerudeckuiit oomeH. Craguu
HHEPTreTUIECKOTO OOMEHA.

35 6 bporxeHue u apIxaHue.

36 7 Pemenue 3aga4 Ha SHEPreTHUECKUIA
oOMeH.

37 8 O06o0mIarmuii ypox 1o Teme:
«ObecrieueHne KICTOK SHEPTUeD»

HacaencrBennasi uHgopmaius u ee peajnusanus B kierke. (104.)

38 |1 MonexyinsipHas Npupoia reHa. Y IBOCHHE
JIHK.

39 |2 buocuntes 6enka. Tpanckpumnims.

40 |3 ['eHeTnyeckuii KOJ M €ro CBOMCTBA.

41 |4 buocuntes 6enka. Tpancusius

42 |5 Perynsnus tpaHckpunuuu u
TPaHCIISIUH.

43 |6 MounekyinsipHas TEOpHsl T'eHa.

44 |7 ['eHHas nHXeHepusl.

45 |8 Pemenue 3agau no reme
«HacnencrBennas nHpopmanus B KJeTke
U €€ peayn3als). TPaHCIISIIHS.

46 |9 Pemrenue 3agad mo reme
«HacnencrBennas nndopmaiys B KJeTke
U €€ pealn3alus». TPAaHCKPUIIIUSL.

47 |10 O6o0maromuii ypok 1mo Teme:
«Peanuzanusa HacieICTBEHHON
nH(OPMAaILIUY B KIETKE)

Bocnpoussenenne 6uoaoruyeckux cucrem (25 yacon)

48 |1 CriocoObl pa3MHOKEHHUSI OPraHU3MOB.
becnosioe pasmMHOKeHHE.

49 2 Bupl mosioBoro pa3MHOKEHHUS.

50 |3 JKuznennsrit nukn kiaetku. MaTEpdasa.

51 |4 ®a3zpl MUTO3A.

52 |5 Pemenue 3aganuii 10 MUTOTUYECKOMY
JICJICHUIO.

53 6 PenykunoHHoe feneHne — Menos.

54 |7 ®a3bl Meiio3a. OCOOEHHOCTH MPOQa3bI.
Konbrorais 1 KpoCCUHrOBep.

55 |8 Pemrenue 3aganuii o JeNEHUIO KIETKU
MEHO30M.

56 |9 O06pa3oBaHue MOJNOBBIX KiIeTOK. QoreHes
U CIIEpPMATOTEHE3.

57 |10 OmnopotBopenue. [laprenorenes.

58 11 HH,Z[I/IBI/I,Z[yaJILHOC Pa3BUTHE KIICTOK.

Onrorenes. OMOPHOHANBHBIN TEPUOI.




59 |12 ITocTamMOpHOHAJIEHOE Pa3BUTHE.

60 |13 IHO/ITOTOBKA k 3AYETY 34 1
nosy2ooue

61 |14 IO/ITOTOBKA k 3AYETY 34 1
nosy2ooue

62 |15 3AYET 3A 1 noayzodue

63 | 16 3AYET 34 1 nonyzodue

64 |17 AHanu3 pe3ynbTaToB 3a4yeTa

65 |18 AHanu3 pe3ynbTaToB 3a4eTa

66 | 19 CxoactBo 3apojpiiieii. 3akoH ['ekkensi-
Miromiepa.

67 |20 OnoJ0TBOpEHKE Y IBETKOBBIX
pacTeHui.

68 |21 MexaHn3M ABOMHOTO OIJIOJOTBOPEHUS U
€ro 3BOJIIOLIMOHHAS PoJib. PaboThI
Hagpammuna.

69 |22 PasButHe oprann3sMoB U OKpyXkKaromas
cpena.

70 | 23 Pemenue 3aga4 no teme pa3MHOKEHUE U
pa3BHUTHE OpraHu3Ma.

71 | 24 Pemrenne 3agad mo reme pa3zMHOKEHUE U
pa3BHUTHE OpraHu3Ma.

72 |25 OO6o0maromnuii ypok 1mo Teme:
Pa3sMHOkeHNE U pa3BUTHE OPraHU3MOB

OcCHOBHBIE 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH
374

73 |1 I'enetnka. OCHOBHBIE TOHATHUS TEHETUKU.
['eHeTnyeckas CHMBOJIHKA.

74 |2 3akonsl I'. Menpnens. [lepBblii 3aKOH —
3aKOH €JMHO00pa3usi THOPHI0B MEPBOTO
MTOKOJICHUSL.

75 |3 Bropoii 3akon I'. MeHnens — 3akoH
pacuierIeHHusl.

76 |4 OO6mbsacuenue 3akoHoB . Mennens ¢
MO3UIIMI TUIIOTE3bl YUCTOThI TAMET.

77 |5 Pemenne 3agad. MoHOrnOpuHoe
CKpElIMBaHUE.

78 |6 JluruOpuaHoe ckpemuBanue. Tperuid
3akoH . Mennens.

79 |7 CrarucTuueckuil XxapakTep 3aKOHOB
HAaCJIEACTBEHHOCTH.

80 |8 Pemenue 3anau «/luruGpuaHoe
ckpeuuBanue. Tperuii 3akoH I
Menpgeins».

81 |9 Pemenue 3anau «/lurubpunnoe
ckpeuuBanue. Tperuii 3akoH I
Menpgeins».

82 |10 XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH.

83 |11 [utonornyeckoe 000CHOBAaHUE 3aKOHOB

I'. Mennens.




84 |12 AHanu3Mpyronee CKpermBatme.

85 |13 Pemenue 3anau Ha aHaM3Upyrolee
CKpELIVMBaHUE.

8 |14 IIpomeXyTOUHBIN XapakTep
HacJleI0BaHUsA

87 |15 CreIieHHOE HacaeJ0BaHNE TCHOB.

88 |16 ['eHeTHYECKME KAPThl XPOMOCOM.

89 |17 XPpOMOCOMHOE OIIPEIETICHUE T10JIA.

90 |18 HacnenoBanue, crielmieHHOE ¢ TOJIOM

91 |19 Pemenne 3amaq:; MoJIHOS U HEIIOJIHOE
JOMUHHPOBAITHUE, CLENIIEHHOE
HacjieI0BaHUE.

92 |20 Pemrenne 3aga4: ayToCOMHBIE U TIOJIOBBIE
XPOMOCOMBI.

93 |21 I'emoTHm Kak 1EI0CTHAS CHUCTEMA.
BzanMmopelicTBue alIeIbHBIX TSHOB.

94 | 22 BzanMmopeiicTBue HeallIeIbHBIX T'CHOB.
IMuTommazmaTryuecKkas HacJIeACTBEHHOCTh

95 |23 Pemrenye reHeTuuecKux 3aau:
KOMIUIEMEHTAPHBIE T€HBI, SITNUCTA3.

9 |24 Pemrenye reHeTuuecKux 3a1au:
MTOJIMMEPHS], IUNIEHOTPOITHOE ACHCTBUE
T'€HOB.

97 |25 O6o0maronuii ypok 1mo Teme:
"OCHOBHBIE€ 3aKOHOMEPHOCTH
HAaCJEeICTBEHHOCTHU"

98 | 26 OCHOBHBIE 3aKOHOMEPHOCTH
H3MEHYUBOCTHU

99 27 HacnencrBenHas n3MEHYHBOCTE.
KomMOunaTuBHast H3MEHYHUBOCTb.

100 | 28 MyTanoHHas TeOpus.

101 | 29 Tunbl MyTaluii: TEHOMHBIE,
XPOMOCOMHBIE, TEHHBIE.

102 | 30 [IprunHBI BOBHUKHOBEHUS U
HUCKYCCTBEHHOE MOJIYYCHUE MYTalIHil.

103 | 31 BHesiiepHast HaclIeICTBEHHOCTb.

104 | 32 3aKOH TOMOJIOTMYECKUX PAJIOB B
HacJIeJCTBEHHON M3MEHUYMBOCTH.

105 | 33 MoaudukanoHHas ©3MEHUHUBOCTb.

106 | 34 Craructuueckre 3aKOHOMEPHOCTH
MOJIU(DUKAITMOHHOW U3MEHYMBOCTH.

107 | 35 Jlabopamopnas paboma
"MoaudukanroHHass U3BMEHYHBOCTb.
Bapuaunonssiii psa."

108 | 36 Pewenue 3adanuii no paszoeny
«H3menuusocmoy.

109 | 37 O0600marnmui ypok 1mo Teme:
"OCHOBHBIE 3aKOHOMEPHOCTH
W3MCHUHMBOCTH"

I'eHeTH4YeCKHEe OCHOBBI HHAMBHAYAJTbHOI0 PAa3BUTHA M reHeTHKA YesaoBeKka (16 yacos)




110 | 1 OcHOBHBIE 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUS T'€HOB B X0OJIC
VHJIMBUIYQJIbHOTO Pa3BUTHA.

111 | 2 IlepecTpOMKU reHOMa B OHTOI€HE3E.
112 | 3 IIposiBiieHME I'€HOB B OHTOT€HE3E.
113 | 4 Hacnenoanue nuddepeHnmpoBanHoro

COCTOSIHMS KJIETOK. TpaHCreHHbIe U
XUMEPHBIE OPTaHU3MBL.

114 | 5 MeTtonanl N3Yy4CHUA HacJIeACTBEHHOU
W3MEHYMBOCTH YEJIOBEKA.

115 | 6 JIoOMHUHAHTHBIE U PELECCUBHBIE TPU3HAKU
y 4eJIOBEKA.

116 | 7 I'eneanornyeckuii MeTo.

117 | 8 JlaboparopHas padota «CocTaBieHue
POJOCIOBHOM CBOEH CEMBbI».

118 | 9 binusHenoBeIl METOT UCCIIETOBAHUS B
T€HETHKE.

119 | 10 [{uToreneTnyeckuii, NOMyILMOHHO-

CTaTUCTHYCCKHEC ,6I/IOXI/IMI/I‘ICCKI/IG
MCTO/JIbI U3YUYCHUS B TCHCTUKC YCIIOBCKA.

120 | 11 XpOoMOCOMHBIE 00JIE3HH, UX IPUYKH.

121 | 12 ['ennas Tepanus. Menuko-reHeTn4ecKkoe
KOHCYITUPOBAHUE.

122 | 13 [Ipoext «I'eHOM YesoBeKay.

123 | 14 Pemenue 3aga4 Ha HacIeOBaHKUE pe3yc-
(hakTtopa.

124 | 15 Pemrenue 3agay Ha HaciaegOBaHUE
3a00JIeBaHMI YelloBeKa.

125 | 16 O6o0matomuii ypok mo teme: «I'eHeTnka
Yenosekay.

boranuka. 30010rusi 6ecrno3BoOHOYHBbIX. 1024.
126 | 1 CucreMarrka pacTeHHUH.
127 | 2 TkaHu OpraHoOB pacTEHUs B CBS3U C

BBITTOJIHACMBIMU q)YHKHI/IHMI/I B
HEJIOCTHOM OpPraHu3Mme.

w

128 Bonopocnu. O61mast xapakTeprCTHKA.

129 | 4 3enenbie Bogopocau. Oomast
xapakTepucTrka. CucTeMaTuka.
OIHOKJIETOYHBIE BOIOPOCIIH
(x11aMHIOMOHa/1a, XJIopelLia,
IUICBPOKOKK). HuTuateie Bogopociu.

130 | 5 bypsie u kpacubie Bogopocau. [Ipumepst
MOPCKHX BOAOPOCIIeH. 3HaUeHHE
BOJIOPOCJIEHN B IPUPOAE U XO3ANUCTBE.

131 | 6 Pemenue 3agannii EI'O.

132 | 7 Hapcto ['pubsl. OTaen Hactosmiue
IpuOBbI.

133 | 8 [InecHeBble rpuOBI (MYKOp U MEHULIMILT).

Hpoxoku. ['pubbl-nmapazutsl, (TOJI0BHS,
CHIOPBIHBSI, TPYTOBHKH).

134 | 9 JInmaitaukn. JInmaiiHukKy Kak
CUMOMOTHYECKHE OPraHU3MBI.




135 | 10 Pemenue 3ampanuiit EI'D.

136 | 11 Otnen Moxoo6pa3zubie. O0mmas
XapaKTEePUCTHKA.

137 | 12 Otnen [InaynoBunneie. O01mas
XapaKTEePUCTHKA.

138 | 13 Otnen XBOIIECBUTHBIC.

139 | 14 Otnen [TanoporHukoBuaHbIe. OOMIAs
XapaKTEePUCTHKA.

140 | 15 Pemenue 3agannii EI'O.

141 | 16 Otnen N'onocemennsie. O0mas
XapaKTEePUCTHKA.

142 | 17 JKuzHeHHbIl UK ['010CceMEHHbBIX
pacTeHui.

143 | 18 Cucrematuka ['oioceMeHHBIX pacTeHUM.

144 | 19 [ToxpriTrocemennsie (L{BeTkoBbIE)
pacTeHus.

145 | 20 XKuznennsiil nuki [{BEeTKOBBIX pacTeHUM.

146 | 21 CucremaTiKa NOKPBITOCEMEHHBIX
pacTeHui.

147 | 22 Pemenne 3aganuii EI'D.

148 | 23 [[BeTok. CTpoeHme 1BETKA.

149 | 24 OIHOIOMHBIE U ABYAOMHBIE PACTEHUS.
XKenckuit 1 MyKcKkoil raMeToQuT.

150 | 25 CouseTus U UX OMOJIOTNUECKOE
3HauYEHUE.

151 | 26 Camoomnbutenne. [lepekpectHoe
OTIbUJICHHE HACEKOMBIMU U BETPOM.
HckycctBennoe onvuieHue. [Ipopacranue
TIBUIBLIBI.

152 | 27 JIBOIiHOE OTIIOJOTBOPEHHE Y IIBETKOBBIX
pPaCTeHMI U €ro MEXaHU3M.

153 | 28 Pemenue 3amanuii EI'D.

154 | 29 Cems. @ynknun cemsiH. CTpoeHHE CEMSH
(Ha mpumepe ABYJIOJIBLHOTO U
OJIHOJIOJIBHOTO PACTEHUM).

155 | 30 VYcnoBus mpopacTaHus CEMsH.

156 | 31 BexosxecTs cemsiH.

157 | 32 [Tnon. dyaxuy moaa.

158 | 33 Pa3nooOpa3sue 1mi1o10B:MOHOKAPITHEIE,
aroKapIiHbIe, IEHOKAPITHbIE U
TICEBJIOMOHOKAPITHBIE.

159 | 34 3HaueHue IBETKOB, IJIOJIOB U CEMSH B
MIPUPO/IC U )KU3HU ueroBeka. CriocoObl
pacipocTpaHeHus TUIOA0B U CEMSH B
IPHUPOJIE.

160 | 35 Pemenue 3aganuii EI'D.

161 | 36 Kopens. BHenHee cTpoeHnEe KOPHSL.

162 | 37 BrayTpeHHee cTpoeHNe KOPHSL.

163 | 38 BunousmeHeHnns KOpHeu.




164 | 39 3nayenne o0pabOTKU OYBBI, BHECCHHS
yIoOpeHMil, OB, PHIXJICHUS IS
KU3HU KYJbTYPHBIX PACTEHUH.

165 | 40 IToGer u ero yactu. BaenHnee crpoeHue.

166 | 41 JXKuznennsie popmbl pacTeHUil.

167 | 42 AHaTOMHUYECKOE CTPOCHUE Moodera.

168 | 43 Tunsl HapacTaHust 1OOETOB.

169 | 44 Bunousmenenus no6eros.

170 | 45 Pemenue 3agannii EI'O.

171 | 46 [louka u ee CTpoeHHE.

172 | 47 Tunsl noyex.

173 | 48 PazButne nodera uz nouku. BerBienue
nobera.

174 | 49 Crebenb

175 | 50 AHATOMUYECKOE CTPOCHUE APEBECHOTO
cTe0Jist IBYJ0IBHOTO PACTEHUSI.

176 | 51 [IepenBuxeHne MUHEpPAIbHBIX U
OpraHMYECKUX BEIIECTB M0 CTEOIIIO.

177 | 52 Jluct. BHenHee cTpoeHue JucTa.

178 | 53 Oco0eHHOCTH BHYTPEHHETO CTPOEHUS
JIUCTA B CBSI3U C €r0 (PYHKIUSIMHU.

179 | 54 Bunon3zmenenns aucra.

180 | 55 Kiace [IBynonsnbie pactenns. Oomas
XapaKTEePUCTHKA.

181 | 56 CewmeiictBa: KpecronsertHsie,
Pozousernrie, boooBrie, I1acnenoBrle,
CI10KHOIIBETHEIE.

182 | 57 Kimacc Omnononbabie pactenns. Oomas
XapaKTepHUCTHKA.

183 | 58 CemeiictBa: JIuneiinele, 3aKu.

184 | 59 Pemenue 3agannii EI'D.

185 | 60 KontpoJsbHas pabora «borannka»

186 | 61 Krnaccudukanuys >KUBOTHBIX.

187 | 62 3HaYCHHE U YCTIEXH COBPEMEHHOM
300s0ruu. CXOJICTBA M OTJIMYUS
pacTeHuii U KUBOTHBIX.

189 | 63 [Tommapctio IIpocreiimmue. Obmas
XapakTepucTuka napcrsa. CucremaTuka.

190 | 64 Cucrematuka [Ipocreimmux.

191 | 65 Knacc JKryrukoBsie mpocteiimue.

192 | 66 [Tapa3zuTnueckue KryTuKoBbie (JISIMOIHH,
TPUIIAHOCOMBI, JIEHIIIMAHUH,
TPUXOMOHA/IBI).

193 | 67 Tun Undy3zopun. OOmmas
XapaKTepUCTHUKA TUIIA.

194 | 68 Tun Cnoposuku. O6mas
XapaKTepUCTHUKA TUIIA.

195 | 69 ManspuiHbIi I1a3MOIUN KaK
BO30OYIUTENb MAJISIPHH.

196 | 70 Pemenne 3aganuii EI'D.




197 | 71 [ToamapcTBo MHOTOKJIETOUHBIE. THIT
['yOku.

198 | 72 Tun Kumeunononoctaeie. OOrmias
XapaKTEePUCTHUKA THIIA.

199 | 73 Tun Kumeuynononocrusie. Cucremaruka.

200 | 74 Krnacc Criudonabie Mey3bl.

201 | 75 Kiacc KopanioBelie noJIumbI.

202 | 76 Pemenue 3aganunii EI'O.

203 | 77 Tun [Inockue yepsu. OOmias
xapakrepucTuka tuma. CucTeMaTHKa.
Kitacc Pecanunsle yepBu.

204 | 78 Knacc Cocanpuiuku.

205 | 79 Kiacc JIeHToYHBIE YepBH.

206 | 80 Tun Kpyrasie uepsu. O0mas
XapaKTEePUCTHKA THIIA.

207 | 81 Kpyrible uepBu — napa3uTel YesioBeKa
(ocTpHiia, TPUXUHEIIA, PUIITA).

208 | 82 Tun Konpuateie yepsu. Obmas
xapakrtepuctuka tuna. Kiace
MHOTOIIETHHKOBBIC YEPBH.

209 | 83 Knacc MaJomeTHHKOBEIE YepBH.
OO6mras xapakTepuCcTHKa Kiiacca.
J10>k1€BOM YEPBb.

210 | 84 Kiacc [MusiBkn. OCOOEHHOCTH CTPOCHHUSI.
MeauunHcKoe 3HaYeHUE MUSIBOK.

211 | 85 Pemenune 3amanuii EI'D.

212 | 86 Tun Mosumtocku. O01as XxapakTepUCTHKA
THUTA.

213 | 87 Kiacc bproxoHnorue MoJITIOCKH.

214 | 88 Kitace JIBycTBOpUYaThIE MOJIITIOCKH.

215 | 89 Knacc ['os10BOHOTHE MOJITIOCKH.

216 | 90 Pemenue 3amanuii EI'D.

217 | 91 Tun Unenucronorue. O6mas
XapaKTepUCTHUKA THUIIA.

218 | 92 Kitacc Pakoo6pasnbie. O6mast
XapaKTepUCTHKA KJlacca.

219 | 93 Knacc [TaykooOpa3nsie. O6mas
XapaKTepUCTHKA KJlacca.

220 [ 94 Knacc Hacekompbie. OOmias
XapaKTepUCTHKa KJacca.

221 | 95 Buemnee v BHyTpeHHEe CTpOEHUE
HACEKOMOT0 Ha MPUMepe MaCKOTO KyKa.

222 | 96 Tunbl pasBUTHSA HACEKOMBIX.

223 | 97 Hacexomble ¢ HEMTOTHBIM IIPEBPALEHUEM.
OTpsiabl.

224 | 98 Hacexombie ¢ TOTHBIM TIPEBpAIICHHEM.
Otps el

225 | 99 OO0I111eCTBEHHBIE HACEKOMEIE.




226 | 100 buonorudeckuii cioco6 60pb0BI ¢
BpEIHBIMU HaCEKOMbIMU. OXpaHa
TOJIE3HBIX HACEKOMBIX.

227 | 101 Pemenne 3aganuii EI'D.

228 | 102 KontponsHas padora «becro3BoHOUHBIE
JKHBOTHBIC)

229 PelweHne 3ag4aHn 3K3aMeHa IMHUI 22 1
23.

230 PelueHne 3agaHunit 3K3ameHa NHUIN 24 n 25.

321 PelweHwne 3agaHMM 3K3aMeHa IMHUK 26.

232 PelweHwne 3agaHMM 3K3aMeHa MHUK 27.

233 PelwweHwne 3agaHMM 3K3aMeHa IMHUK 28.

234 MNoaroTtoBKa K 3a4eTy.

235 MNMoaroTtoBKa K 3a4eTy.

236 3ayeT 3a ro.

237 3a4eT 3a ro.

238 AHanu3 pe3ynbTaToB 3a4eTa.




