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MOACHHUTEJ/IBHAS 3AITUCKA

ITporpamma no yuebnomy npeamery "buonorus" (nanee - Ouonorus) Ha ypoBHE CpeaHEro ooOuiero
obpasoBanus paspaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanun B
Poccuiickoit ®enepaunny», ®I'OC COO, Konuenuun npenopaBanusi yueOHoro mpeamera «buonorus» u
OCHOBHBIX TMOJI0KeHHH (enepanbHoii paboueii nporpaMMbl BOCTTHTAHHS.

VYuebublii npeamer «buonorus» yriyonéunoro yposus usydenus (10-11 knaccel) sBisercss OJHHM M3
KOMITOHEHTOB mpeaMeTHoii obnactn «EctectBeHHO-HayuHble npeamersi». CornacHo nonoxenusm ®IOC
COO npodunbhble ydeOHbIC MpeaAMETbl, H3ydacMble Ha yriayOnEHHOM YpOBHeE, SBIAIOTCA CrOCOOOM
auddepenumnannn  odyuenus Ha ypoBHe cpeaHero oOwero oOpasoBaHusi M Npu3BaHbl  00ECHEHHTDH
NPEEMCTBEHHOCTh MEXK/Yy OCHOBHBIM OOIIMM, CPEIHMM OOLIMM, CPeJHHM NPOPECCHOHAILHLIM H BBICILIHM
oOpasoBanveM. B To ke BpeMs KaxkIblii M3 3THX y4eOHBIX MpPEJAMETOB JO/KEH ObITh OPHEHTHPOBAH Ha
NPHOPUTETHOE pelleHHe 00pa3oBaTeNbHBIX, BOCHHTATEIBHBIX M pPa3BUBAIOIIMX 3aj1a4, CBA3aHHBIX C
npoopueHTalHeii 00y4alOMIMXCs ¥ CTUMYJIMPOBAHHEM HHTEPECa K KOHKPETHOH 00JacTH HAaydHOro 3HaHHs,
CBA3AHHOIO ¢ OMONOTHEI, METHIIHHOI, YKOJIOTHEH, ICHXOJIOTHEH, CITOPTOM WJIM BOCHHBIM JICJIOM.

ITporpamma no yuebHomy npeamery "buonorusa" naér npejacrasieHue o LeMH M 3ajadax H3ydeHHS
yuebnoro mnpeamera «buonorus» Ha yriyOiaEHHOM ypoBHe, onpeaenser obsgzarenbHOe (MHBApPHAHTHOE)
NPE/JIMETHOE COJICPKAHME, €ro CTPYKTYPHPOBAHME [0 pas3jiellaM M TeMaM, pacrpejie/ieHHe [0 Kiaccam,
PEKOMEHJLyeT TOC/Ie/IOBATENLHOCT  M3yueHns yuyeOHOro wmarepuana ¢ Y4E€TOM MEKINPEAMETHBIX M
BHYTPHIIPEJIMETHBIX CBsi3ei, JIOrMKH yueOHOro mnporecca, BO3pacTHeIX ocobeHHocTel oOywalommxcs. B
nporpaMMe 1o OHOJIOrMH peaJiM30BaH MPHHLUHIT MPEEMCTBEHHOCTH C M3yuyeHHeM OHONIOrMM Ha YpPOBHE
OCHOBHOro obuiero obpasoBanus, Ojarojaps uyeMmy MPOCMATPHBACTCS HAIPABJIECHHOCTh HA MOC/HELyIolIee
pa3BuTHEe OMOJOrHYECKHX 3HAHWIl, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHE  ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, IKOJIOTHYECKOTO MbILUICHHS, TPeJCTaBICHHH O 370poBoM 00pa3e JKM3HH, HAa BOCIHTAHHE
Oepe;KHOTrO OTHOIICHMS K OKpYysKawowel npupoaHoii cpexe. B mporpamve no OMOnorum Takke MOKa3aHbl
BO3MOXKHOCTH yueOHoro npeamera «buonorus» B peanuszauun tpedosaunii ®I'OC COO Kk numaHupyeMbiM
JIMYHOCTHBIM, METAINpPEJAMETHBIM M MPEJAMETHBIM pe3ysbTataM o0yueHHs U B (POPMHPOBAHHH OCHOBHBIX BHIOB
yueOHO-TI03HABATEIBHON  ACATENILHOCTH  O0yHalOIUXCS 10 OCBOCHHIO COAEPXKAHMA  OHOIOTHYECKOro
obpasoBanus Ha ypoBHe cpenero obuiero obpasosanus.

Yuebublii npeamer «buonorus» Ha ypoBHe cpeiHero obuiero odpasoBanus 3aBepuiact OHOJIOrHYECKOE
oOpa3oBaHHe B ILIKOJE M OPHEHTHPOBAH Ha pacHmIMpeHHe W yriyOieHue 3HaHuH 00ydaromMxcs O KHBOH
NPUPOJE, OCHOBAX MOJICKYJISIPHOI M KIeTOYHOH Guonoruu, sMOpHONOrHH M GHOIIOTHM Pa3BUTHS, T'€HETHKH,
CeJIeKIHH, OHOTEXHOIOIHH, IBOTIOIMOHHOIO YHEHHUS! M IKOJIOTHH.

H3yuenne yuebnoro npeamera «buonorus» Ha yriyOleHHOM YPOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyualolmmxcs K MOCICAYIOIEMY MOIyYeHnI0 Ouonoruveckoro oOpa3oBaHMs B BY3aX M OpraHm3alMsax
cpeaHero npogeccHoHaabHoro obpazopanus. OCHOBY ero cojepKaHHs COCTaBISeT cHCTeMa OHOJOrHYeCcKHX
3HAHMH, TNOJYYEHHBIX HPH M3YYEHHMH OOYHAIOUIMMHCA COOTBETCTBYIOUIMX CHCTEMATHUECKHX pa3esioB
OHOIOruM Ha YpoBHE OCHOBHOTIO 001ero odpaszosanus, B 10—11 kiaccax 3Ti 3Hanus noayyaior pazsurune. Tak,
pacimpensl # yriayOiaeHsl OHONIOTHUECKHEe 3HAHMS O PACTEHMSIX, KHBOTHBIX, rpubax, OGakTepHsx, opraHusme
4eJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX IKHM3HH, JIONOJHUTEILHO BKIIOYEHbI OHOJIOTHYECKHE CBEACHHSA
MPUKJIAHOrO M MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO MCIOJb30BATh KAK OPHEHTUPBI JUIS TOCIE/YIOHIEro
BeIOOpa npodeccun. Bo3MorkHa Takke HHTErpaius OHOJOrHYECKNX 3HAHHH ¢ COOTBETCTBYIONIMMH 3HAHHAMH,
MOJTY4eHHBIMH 00YUAIOIMMHCS TPH H3YUeHHUH (PH3UKH, XUMHH, reorpadHu H MaTeMaTHKH.

Crpykrypa mnporpammbl no ydebuomy mnpeamery "buonorus" oTpakaer CHCTEMHO-YPOBHEBBIH H
IBOJIIOLMOHHBIH 1MOAX0/AbI K u3ydyeHuto ouonorun. CornacHo MM, H3Y4alOTCs CBOHCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIe /Ul )KHUBBIX CHCTEM Pa3HOrO YPOBHS OPraHH3alliH, BOJIOUMH OPraHHYecKoro Mupa Ha 3emie,
coxpaHeHus Ouosnornueckoro pasHoobpasus muanersl. Tak, B 10 ki1acce u3ydaroTcs OCHOBBI MOJIEKYJISIPHOI H
KJICTOYHOH OHOIOrHH, SMOpHONOrMH M OMOIOrMM pa3BHUTHA, TEHETHKH W CEJIEKUMM, OHOTEXHOIOTHH H
CHHTETHYECKOH OMOJIOruM, akTYaIN3upyloTCs 3HaHus oOyuaroumxcs 1o OOTaHHMKE, 300/J0I'MH, AHATOMMHH,
(usnonornun uenoseka. B 11 kimacce u3yualoTcs 7BONONHOHHOE YYEHHE, OCHOBBI KOJOIMH M YYEHHE O
o6nocdepe.



VYuebubiii npeamer «buosnorus» npussan obecneunTs OocBoeHHE 00yqalOmMMHCA OHOMIOTHYECKHX
TEOPHH W 3aKOHOB, WJCH, NPHHIMIIOB M NPABWI, JISKAIIHX B OCHOBE COBPEMEHHOIH €CTECTBEHHO-HAYYHOI
KapTHHBl MHpa, 3HAHHH O CTPOEHHH, MHOrooOpa3sHH M OCOOCHHOCTAX KICTKH, OpraHH3Ma, MOMyJIAIHN,
GuoLIeH03a, JKOCHCTEMBI, O BBIIAIOLIMXCSH HAYHYHBIX JOCTHIKCHHSX, COBPEMEHHBIX HCCICA0BAHHAX B OMOIOTHH,
NpUKIAAHBIX acniekTax Ouosornueckux 3uanuii. JUis pasBuTus W nojjaepkanus mHTepeca oOydarommxcs K
OMONOrHK Hapslly CO 3HAYMTENLHBIM OOBEMOM TEOPETHHECKOIO MarepHala B COJACPKAHHM TPOrpamMmbl 110
OMOJIOTHH  NPEJYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBICHHS W Pa3sBUTHA TOH WiIM MHOH o0nacTu
OHONOrHH, BKJIAJOM OTEHECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pelICHHE BAKHEHIIMX OHONOrHYECKMX H
IKOJIOTHYECKHX POBIIEM.

Llens n3yuenns yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypoBHE — OBJajieHne 00y4atommumMHcs
3HAHUAMH O CTPYKTYPHO-(DYHKIMOHATBHOH OPraHM3alliH JKMBBIX CHCTEM PasHOro paHra W npHoOpereHHe
YMEHHI1 HCIIO/IB30BAaTh ITH 3HAHUA B (DOPMHPOBAHMH MHTEpeca K onpeaenéHHoi obnacti npodeccHoHanbHOM
JICATENILHOCTH, CBS3aHHOH ¢ Ouonoruei, uinm K Bbibopy yueOHOro 3aBeiCHHS JUIS  TPOJAOIIKEHHS
Ouosorueckoro odpa3zoBaHHs.

Joctixkenne uemu w3yueHuss yuebHoro mpeamera «buonorus» Ha  yriayOnéHHOM  ypoBHe
obecreunBaeTCs peleHHEeM CIICYIOIINX 3a/1a4:

OCBOEHHE O0YHAIOIMMHCS CHCTEMbl OMOJIOrMYECKHX 3HAHMIT: 00 OCHOBHBLIX OHOJIOIHYECKHX TEOPHSX,
KOHLEMIMAX, HI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IPaBHIIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
Hay4HYI0 KapTHHY MHpPa; O CTPOCHHM, MHOrooOpa3sHum H OCOOCHHOCTAX OHMOJIOrHYECKMX cHCTeM (KJeTka,
opranusM, nonyiasums, Bua, Ouoreouenos, Ouocdepa); O BbIAAIOMIMXCS OTKPLITHAX H COBPEMEHHBIX
MCCJIC/IOBAHUSIX B OHOJIOIHH;

03HAKOMJIEHHE 00YHaKOIMXCA C METOJJaMH TTO3HAHHSA KUBOI MPUPO/IbI: HCCIEA0BATEILCKUMH METOIaMH
OuoNorHIecKHX Hayk (MOIEKYIAPHOH M KJIETOYHOH GHONOrHH, SMOPHOIOrHH H OHOJIOTHH Pa3BUTHS, TEHETHKH
H CeleKiuM, OMOTEXHOJOrMM M CHHTETHYECKOI OMOIOrHM, MAJCOHTONOIHH, OSKOJIOTHH), METOJAMH
CaAMOCTOATENLHOIO NPOBEICHNU OHONIOrMYECKHX MccieloBauuii B nabopatopun u B npupose (Habmojenne,
H3MEpEeHHe, SKCIIEPUMEHT, MOJICTTHPOBAHUE);

oBjajicHHe OOY4aIOMMMHCH YMECHHAMH: CaMOCTOATEIBHO HAXOAWTh, AHAIM3MPOBATL M HMCHOIL30BAThH
Ouonoruyeckyio HHPOPMALHIO; M01b30BaTLCA OHONIOrHYECKOI TEPMHUHOIOTHEH H CHMBOJIMKOI; YCTaHAB/IMBAThL
CBA3H MEKAY pa3sBUTHEM OHOJIOrMM M CONMAILHO-IKOHOMHUYECKHMH M 3KOJOIMYECKHMMH rpobiemamu
UEJIOBEUYECTBA; OLEHHUBATL MOCIEJACTBHSA CBOCH JEATENBHOCTH MO OTHOUICHHIO K OKPYXAIOIICH MpPHPOIHOI
cpesie, cOOCTBEHHOMY 3/10pPOBBIO H 3/10POBBIO OKpPYXKAaIOIMX JHO/eiH; 000CHOBBIBATH M c00MI0aTh MEpbl
npoduiakTHku HHOEKIHOHHBIX 3a001eBaHUi, NpaBUIa MOBEJACHUS B 1pHpojae H obecreyenus Oe3onacHoCcTy
COOCTBEHHOMH JKU3HENEATEILHOCTH B UPE3BbIYAHHBIX CHTYALMSX MPUPOJAHOIO M TEXHOTEHHOrO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIC HAY4YHBIC OTKPbITHS B 001acTH 6HONOrHHM;

pazBuTHE y 00y4alOMINXCA MHTEILUICKTYAIbHBIX M TBOPHECKUX CrOCOOHOCTEIf B mpolecce 3HaKOMCTBA €
BbLIAIOLMMHCS OTKPBITHAMH M COBPEMEHHBIMH HCCJICIOBAHMSMH B OHOJIOIHMH, PELIAEMbIMH €10 npodieMamu,
MeTOo1010THell OHOJIOrHYECKOro MCCIIe/I0BaHUS, NPOBEJCHUS KCTICPHMEHTAILHBIX HCCIIC/I0BAHMIA, peleHus
OHONMOrHYECKHX 3a/1a4, MOJACTHPOBAHHA OHONOrHYECKHX 0OBEKTOB M NMPOLIECCOB,;

BOCIIHTAHHE Yy 00YHAIONMXCA LEHHOCTHOTO OTHOILCHHUS K JKMBOIl NPHPOJIE B LEJIOM M K OTJEIbHbIM e€
o0bEeKTaM M sBJCHUAM; (OPMHPOBAHHE IKOJOTHYECKOH, IEHETHUYECKOH IpaMOTHOCTH, OOIIeH KyJbTyphbl
IMOBE/ICHHS B NPHPOJIE; MHTEIPALIMH ECTECTBEHHO-HAYYHbIX 3HAHMIA;

npHoOperenne 00y4alOMIMMHCS KOMIIETEHTHOCTH B PAlHOHAIBHOM MPHPOIONONb30BaHHH (cobumoneHne
MPaBuUII MOBEICHUS B MPHPOJIE, OXPaHbl BHIAOB, Y9KOCHCTEM, Ouocdepst), coxpaneHun coOCTBEHHOTO 3/10POBbS H
3JI0POBbsi OKPYIKalOIMX Jioaei (cobmonenuns mep npopuiakrukn 3adosesanuii, odecrnedenne 6€30macHOCTH
)KNU3HEIEATEILHOCTH B YPe3BbIYAHBIX CHTYAlUMAX NPHUPOJHOIO M TEXHOTGHHOrO XapaKTepa) Ha OCHOBE
MCTIOJIB30BaHUS OMOIOrHYECKHX 3HAHHIT M YMEHMIT B MOBCEIHEBHO# KH3HH;

CO3/aHME YCJIOBMIT Ul OCO3HAHHOTO BbIOOpa O0yHAIOIIMMHCA HMHAMBHAYalbHOI 00pa3oBaTeIbHON
TPACKTOPHH, CNOCOOCTBYIOIICH MOCieayIomeMy Mpo(ecCHOHAILHOMY CAMOOTIPEICICHHIO, B COOTBETCTBHH C
HH/INBH/IYaJIbHBIMH HHTEPECAMH U NOTPEOHOCTAMHA PErHOHA.



OObuiee 4HCIO 4AaCOB, OTBEICHHBIX HA M3yueHHe OHOMOrMM Ha yriyOIeHHOM ypOBHE cpeaHero oduiero
oOpasoanus, cocrasnser 204 yaca: B 10 knacce — 102 vaca (3 gaca B veaemo), B 11 knacce — 102 yaca (3 yaca
B HEJIEIIO).

Ot6op opraHu3auMOHHBIX (HOPM, METOZOB M CPEACTB 0OyHeHHS OHOIOIMH OCYIICCTBISACTCH C YUETOM
cneunUKH  €ro CojAepKaHus M HANpaBICHHOCTH Ha [POJO/DKeHHEe Ouosoruyeckoro obpasoBaHus B
OpraHu3alHsaX CpeiHero npoecCHOHaNbHOTO M BLICIIEro 00pa3oBaHus.

O0s3arenbubiM ycioBHeM npu o0ydyeHun OHONOrHM Ha yriyOAEHHOM YPOBHE SBISETCH MPOBEICHHE
1ab0paTopHbIX M npakTHueckux pador. Takxke yuyacTHe 00yHalOIMXCs B BINOJIHEHHH MPOCKTHBIX M yueOHO-
MCCIICI0BATENILCKUX paboT, TEMATHKA KOTOPBIX ONPEEIAETCs YUHTEIEM HA OCHOBE MMEIOLIMXCS MAaTEPHAILHO-
TEXHHYECKHX PECYPCOB H MECTHBIX TIPHPO/IHBIX YCIOBHI.



COJJEP)KAHUE OBYYEHMUS
10 KJTIACC

CojiepkaHme MpOrpamMMbl, BIICICHHOE KYPCUgOM, HE BXOIUT B MPOBEPKY roCy1apCTBEHHOI MTOrOBOI
arrecraunu (FMA).

Tema 1. Buosiorusi kKak Hayka

CoBpemennas Ononorus — KomiiekcHas Hayka. Kpatkas uctopust pazsutus Ononorun. buonoruieckue
HAayKH ¥ H3ydaembie MU npobiiembl. DyHaaMeHTalbHbIE, MPHKIAIHBIE H TOHCKOBBIC HAYYHBIE HCCIICI0BAHMS
B OHOJIOrHH.

3unauenue Ouonoruu B (JOPMHPOBAHNH COBPEMEHHOH €CTeCTBEHHO-HAayuHOH KapTuHbl Mupa. [Tpodeccun,
cBsA3aHHBIE ¢ Ononorueii. 3HaueHue OHOMOTHN B MPAKTHYECKOH JEATEIBHOCTH HEIOBEKA: MEAHIIMHE, CeTbCKOM
X035 CTBE, MPOMBILIICHHOCTH, OXPAHE MPUPO/IBI.

Jlemoncrpanuun

IMoptpersi: Apucrorens, Teodpact, K. Jlunneit, JK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Menzgens, B.
W. Bepnanckuii, M. I1. IaBnos, M. 1. Meunukos, H. WU. Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon,
®. Kpuk, /1. K. Bensies.

Tabauubl n cxembl: «CBA3b OHONOrHK € APYTUMH HAyKaMu», «CHeTema OHOJIOTHYECKHX HayK».

Tema 2. JKuBble cHCTeMbI H HX H3YyUeHHE

Jubie cucTembl Kak nipeamer usyueHus Ononornu. CBoicTBa KMUBBIX CHCTEM: €HHCTBO XMMHUYECKOIO
cocTaBa, JIMCKPETHOCTb M HEJIOCTHOCTb, CJHOKHOCTE M YHOPSJIOYEHHOCTh CTPYKTYPbl, OTKPBITOCTb,
CaMOOPraHu3allusg, CaMOBOCIIPON3BE/ICHHE, Pa3/IPaXUMOCTb, H3MEHYHBOCTh, POCT U Pa3BHTHE.

VYPpOBHH OpraHu3allid JKHBBIX CHCTEM: MOJEKYJISPHBIH, KICTOYHbIH, TKAHEBBI, OpPraHM3MEHHBIIH,
MOMYJIALMOHHO-BH/I0BOIL, IKOCHCTEeMHBII (OnoreouenoTndecknii), ouochepustii. Ilpoueccer, npoucxomsimne B
KHBBIX cHcTemax. OcHOBHble npu3Haku skuBoro. JKm3ub kak ¢opma cyuiecrBoBanus Mmatepun. Haykwu,
M3YJarOIINe JKUBBIC CHCTEMbI Ha PA3HBIX YPOBHSIX OpraHu3aliiH.

H3yuenne xkuBbix cucreM. Mertoasl Ouonoruueckoil nayku. HabGmonenue, msmepenue, 9KCIEPUMEHT,
cucremMatusauus, Meraananus. llonstne o 3aBucuMoil u  He3aBucHMON nepemenHoi. [lnanmpoBanue
skcnepumenTa. [TocranoBka u nposepka runores. Hynesas runoresa. INonstue BoiOOpKH U €€ JOCTOBEPHOCTD.
Pa30bpoc B Ononorndyeckux AanHbiX. OleHKa 0CTOBEPHOCTH MOMYYEHHBIX pe3y/ibTaToB. [IpnunHbl HCKakeHns
pe3y/IbTaTOB FKCrepuMenTa. [ToHSTHE CTaTHCTHYECKOro TECTa.

Jlemoncrpaunn

Tabnuusl 1 cxembl: «OCHOBHbIE NMPU3HAKK KH3HW», «buonornueckne cucremb», «CBoicTBA KHBOM
Marepum», «YpOBHH OpraHW3allMu KHBOH npupoab», «CTpoeHHe KHBOTHOH KICTKH», « TKaHM JKUBOTHBIX,
«CHcTeMBl OpPraHoB 4eIOBEUECKOro opranusma», «buoreonenos», «buoctepa», «MeToabl H3yueHHS KHBOI
MPHPOABI».

Obopynosanne:  nabopatopHoe obopyaoBanue aiasi  NpoBeAeHUs  HaOMOJCHWI,  H3MEpeHMH,
IKCHEPUMEHTOB.

Ipakrnueckas padora «Mcronb3oBanne pasaHaHbBIX METOAOB MPH H3YHYCHHH JKHUBBIX CHCTEM».

Tema 3. Buosiorus KieTku

Knerka — crpykrypHo-pyHKUHOHaNbHAs eanHuia xueoro. Mcropus otkpeitus kierku. PaGorsr P. I'yka,
A. Jlesenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHOBHblE MOJ0OKEHHS
COBPEMEHHO# KJIETOYHOI TCOPHH.

MeTo/1bl MOJIEKYJISIPHOI M KJIETOYHOI OMOJIOrMN: MUKPOCKOINUS, Xpomatorpadus, anekrpoopes, MeTo1
MEYEHBIX aToMOB, AH(depeHunanbHOe UeHTpUYrHpOBaHHE, KYJbTHBHPOBAHHE KIETOK. HM3yuenue

(l)ukcupoealmwx K1enokK. SHCK'I'pOHHaﬂ MHKpOCKOI’IHﬂ. Koud)oxa.abna;z MUKPOCKONUA. Buma.vbuoe
(npumaueunoe) usyqyeHue Kiemok.
Jlemoncrpanuu

[Moprpersi: P. I'yk, A. Jlesenryk, T. lIsann, M. [lneiinen, P. Bupxos, K. M. Bap.



Tabnmuuel m cxembl: «CBETOBOH MHKPOCKOI», «DIEKTPOHHBIH MHKpockomn», «MWcrtopus paszButus
METOJIOB MHKPOCKOITHI.

ObopyioBaHue: CBETOBOI MHUKPOCKOI, MUKPONpEnapaThl PACTHTEIbHBIX, JKHBOTHBIX H OaKTepHaIbHBIX
KJIETOK.

IMpakTHyeckas padora «M3yuenue MeTon0B KieTouHOM Ouonorum (xpomarorpadms, snekrpodopes,
anddepenumansroe uenrpudyruposanue, ILIP)».

Tema 4. Xumuueckasi Opranu3anus KIeTKH

XuUMHUECKHIT CcOCTaB KJIeTKH. Makpo-, MHKpPO- W ylIbTpamHKpodiemeHTol. Boga u e€ posb kak
PACTBOPHTE/IS, PEAreHTa, YHACTHE B CTPYKTYPHUPOBAHHHM KIIETKH, Terjoperyisiuun. MuHepaibHble BellecTBa
KJIeTKH, UX OMosornyeckas posib. Pojib KATHOHOB H @aHHOHOB B KJIETKE.

Oprannvdeckue BeniecTsa KieTku. buonornueckue nonumepsl. benkun. AMHHOKHCIOTHBIH cOCTaB OENKOB.
Crpykrypsl OenkoBoii Monekysbl. IlepBuinas ctpykrypa Oenka, nenTHaHas CBs3b. BTopuuHnas, TperuuHas,
yerBepTHyHas CTpykTypbl. Jlenarypaums. CsoiictBa Oenkos. Kinaccndukaums Oenkos. buonoruueckue
(Gynkuun 6enkos. [lpuonsi.

VYrnesoasl. MoHOCaxXapHbl, AHCAXapH/ibl, OJUTOCAXapuibl H noiaucaxapuabl. OOLHIl M1aH CTPOCHHUS H
(U3HKO-XMMHYECKHE CBOMCTBA YI/IeBOI0B. bronornyeckue hyHKUNN yTIIeBOIOB.

Jlunuap.  TuapodmunbHo-ruapodobusie  cpoiictBa.  Kiaceudukanus  aunuaos.  TpurimuepH/bl,
dochomunuabl, Bocku, crepouasl. buonornueckue (GyHkuuu aunuaos. OOumme cpoificTBa OHONOIHYECKHX
MeMOpaH — TeKy4ecTb, CIIOCOOHOCTb K CaMO3aMbIKAHUIO, MTOJIYTIPOHHLIAEMOCTb.

Hyknennosbie kucnotel. JIHK u PHK. Crpoenne nyknennoBbix kucnor. Hykneotwast. [lpunimin
xkomruiementapuocti. Ilpasuno Yaprapga. Crpykrypa JIHK — asoiinas cnupans. MecronaxoxjueHue M
ounonornveckue pynkuun JHK. Buast PHK. ®@yukuun PHK B knerke.

Crpoenne monekynsl AT®. Maxkpospruueckue cBa3n B Monekysne AT®. Buonornueckue (yHKumu
AT®. BoccranoBneHHble nepeHOCHUKH, MX (yHkumn B Kierke. [pyeue wuykieozuompugocghamor (HTD).
Cexksennposanne [IHK. Memoow cenomuru, mpanckpunmouxu, npomeomuxu.

CrpykrypHas  Ouomormsi:  OumoxumuueckHe W Onmodu3HveckHe  HCCIEOBAHMS  COCTaBa M
MPOCTPAHCTBEHHOM CTPYKTYpbl Oumomonekyn. Moderuposanue cmpykmypbl u (hyHkyutl 6uoMONEKY1 u ux
Komnaexcos. Komnviomepuolii Ouzai u opeanuieckuti Cunmes OUOMOoIeKya U ux HenpupoOHbiX aHa10206.

Jlemoncrpanun

IMoprperst: JI. [Momunur, JLx. Yorcon, ®. Kpuk, M. Yuuakunc, P. @pankiaun, @. Caurep, C. [Ipy3unep.

Juarpammer:  «PacnipesiesicHne XHMHYECKHX 9JIEMEHTOB B HEXKHBOH npupoze», «Pacnpenenenue
XHMHYECKHX IEMEHTOB B JKHBOH MPHUPOIE».

Tabnuusl 1 cxemsr: «Ileprosnyeckas TabauIa XUMHYECKHX 1eMEHTOB», «CTpOEHHE MOJIEKYJIbI BOJIBI»,
«BeuiectBa B cocraBe opranusmony, «Ctpoenue mosekyiabl Oenkay, «CTpyKTypbl OEJNKOBOI MOJIEKYIbI»,
«Ctpoenne monekyn yrneBogoB», «CtpoeHue Mmonekyn munuaoB», «HyknemHoswie kucnote», «CrtpoeHHe
mostekyibl ATO».

O0opyaoBanne: XMMHUECKas Nnocy/a u 00opyoBaHHe.

JlabopaTopnas pabora «O6HapyxkeHHe GElIKOB ¢ MOMOLIBIO KAYECTBEHHBIX PEaKIIHii».

Jlabopatopuasi pabora «MccnenoBanne HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX H3 KICTOK Pa3iiM4HbIX
OpraHu3MOBY.

Tema 5. CTpoenne H QYHKIHH KJITKH

Tunbl KIETOK: 2yKapHOTHYeCKas M Tmpokapuotnueckas. CTpyKTypHO-(YHKIHOHAIbHBIE 00pa3oBaHus
KJICTKH.

Crpoenue npokapuoTHyeckoi kinetku. Kinerounas crenka Oakrepmit u apxeil. OcoOeHHOCTH CTPOEHMS
rerepoTpoHOii M aBTOTPO(HOH NMPOKAPHOTHYECKUX KJIETOK. MeCTO M poJib MPOKapuoT B OHOLIEHO3aX.

Crpoenre ¥ (pyHKUMOHMpPOBaHME  JyKapHOTHUecKoH  KieTkd. [lnazmarumveckas  memOpana
(nmazmanemma). CrpykTtypa nnasMatHueckoil MemOpanbl. TpaHCHOPT BemIeCTB uepe3s I1a3MaTHYecKyro
memOpany: naccuBublii (A dysus, obneruéunas anddysus), akTHBHLIH (IEPBUYHBIN H BTOPUYHBIH aKTHBHbBIH
tpancnopr). [Momynponuunaemocts mMemOpanbl. PaboTa HaTpHii-KanMeBOro Hacoca. DHAOUMTO3: MHHOLMTO3,
(daromuros. Dx3ounTo3. Knerounas crenka. CTpyktypa u ()yHKUHH KJICTOYHOI CTEHKH pacTeHHi, rpHOOB.



Luromnasma. Lurosons. Lurockener. /IBmwkenne unrorsiasmel. Opranouast kietkn. OanomemOpantbie
OpraHonibl  KieTkn: osuporasmarudeckas cerb (DI1C), annmapar [onbaku, JH30COMBI, MX CTPOGHHE H
¢ynkunn. B3anmocBsase oaHOMEMOpaHHBIX OpraHowaoB kiaeTKH. CTpoeHHe TIpaHyIspHOTO PEeTHKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ II1C. Cunres pactBopuMbix OenkoB. CHHTE3 KIeToOuHbIX MeMOpan. ['ajikuit
(arpanynsapubiii)  suaomnasmatuueckuii  peruxyinym.  Cexperopnas  Qynkuus annmapara  [oibaku.
Moougpukayusi 6eaxos 6 annapame I'oavddcu. Copmupoeka odeikos 6 annapame Ioawdxcu. Tpaucrioprt
BEILECTB B Ki1eTke. Bakyonn pacturenbHbix ki1erok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHbBIC OpPraHOMIbl KJIETKH: MHTOXOHAPHH, IUIACTH/bL. [Ipoucxodcoenue mumoxonopuil u
naacmuo. Cumbuozenes (K.C. Mepeacrkosckuit, JI. Mapeyauc). Ctpoerne u GyHKIHH MUTOXOHAPHI H IIACTHIL.
[lepBuuHbie, BTOPHYHbIE M  CHOKHbIE IUIACTHAbI  (POTOCHHTEIUPYIOMIMX 3yKapHoT. XIIOpOIUIACTHI,
XPOMOIUIACTBI, JICHKOMIACThI BHICIIHX PACTCHHIL.

HememOpannsie opranonabl kietkn Crtpoenue u (yHKUMH HeMeMOpAHHBIX OPraHOWIOB KIICTKH.
Pubocomsl. IIpomescymounnie gpuramenmer. MukpopuiamenTsl. Akmunossie mukpoghuramenmeor. MpliieuHbie
KIETKH. AKmunogsie Komnonenmst nHemviueunsvix kremox. Mukporpybouku. Knerounsiii uentp. Ctpoenne u
JIBWKEHHE KI'YTHKOB M pecHuuek. MukporpyOouku umrtomnasmsl. Llentpuons. benku, accoyuuposaniwie c¢
Mukpogpuramenmamu u mukpompyboukamu. Momopuwvie 6enxu.

Snpo. OGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPLILIKH, HX cTpoeHHe M (yHKuMH. SnepHbiii
OenkoBelit Matpukc. TlpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B uHTep(hasHOM sape. Dyxpomamun u
cemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxka sndephot obonouku 6 mumosze. Hoepuwii
mpancnopm.

Knerounsie Bmtouenus. CpaBHHTEIbHAS XapaKTEPHCTHKA KIIETOK YKApHOT (pPacTHUTEIbHOMH, JKHBOTHOIA,
rpHOHOIT).

JlemoncTpanun

[MToprpersi: K.C. Mepesxkosckuii, JI. Maprynuc.

Tabnuuel 1 cxembl: «CTpoeHHE IYKAapHOTHYECKOH KileTkny, «CTpoeHne )HBOTHOI KieTkny, «Ctpoenne
pacTUTENbHOH KIeTkH», «CTpoeHne MUTOXOHAPUIY, «Sapo», «CTpoeHne NpoKapHOTHUECKOH KIETKHY,

OGopynoBanue: CBETOBOM MHKPOCKON, MHKpPONpEnapaTbl PAaCTHTEIbHBIX, JKHBOTHBIX KIIETOK,
MHKpoIpenaparsl 6akrepuaibHbIX KIETOK.

JlaGoparopuasi padora «M3yuenne cTpoeHHs KIETOK Pa3sIHYHLIX OPraHM3MOBY.

Ipakrnueckas padora «M3yueHue CBOICTB KJICTOUHOIT MeMOpaHbI».

Jlaboparopnas padora «VccnenoBanue niaasMoansa u 1€11a3Mon3a B PACTHTEIbHBIX KIETKAX).

IMpaxkrnyeckas padora «M3yuyeHue ABHIKEHUS LIMTOILIA3MbBI B PACTHTEIIBHBIX KJICTKAX».

Tema 6. O6men BemecTB W NpeBpallieHHe JHEPTHA B KJIeTKe

ACCHMHIALNA M IHCCHMUJIALIHA — JIBE CTOPOHBI MeTabonn3ma. Turbl o6MeHa BeliecTs: aBTOTPOHbIH U
rereporpodHblii. YwacTue kuciopoja B OOMEHHBIX npoueccax. DJHepreTHdeckoe oOecreueHHe KISTKH:
npespamienne AT® B oOmennbix npoueccax. GepmMeHTATHBHBIN XapakTep peakiuii KieToyHoro merabonnsma.
MdepMeHTHI, WX CTpoeHue, cBoiicTBa M Mexanusm jeictBusi. Kodepmenrtsl. Otnnunst (epMeHTOB OT
HEOPTaHMYECKUX KaTalIu3aTOpOB. Belnkn-akTHBaTOpbl W OEIKH-MHTHOHTOPBL.  3aBHCHMMOCTH  CKOPOCTH
(epMeHTaTHBHBIX Peakumii OT paznH4HbIX (aKTOpPOB.

ITepBHuHbI CHHTE3 OpPraHHYECKMX BelECTB B KieTke. DOTOCHHTES. AHOKCUCeHHbIN U OKCUSEHHbIN
domocunmes y 6Gakmepuit. Ceemocobupaiowgue nuemenmst U nueMeHmol peaxyuonnoeo yewmpa. Ponb
XJIOpOMiacToB B npoiecce orocunTe3a. Ceerosas u teMHoBas (asbl. Pomoodvixanue, Cs, Co. u CAM-munet
¢omocunmesa. TlpoayktuBnocts (horocunresa. Biausnue pasznuuueplx (akTopoB Ha CKOPOCTh (HOTOCHMHTE3A.
3navenne GorTocuHTE3A.

Xemocuures.  PasnooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpH(puuMpyiomme  OakTepHu,
Kesne3obakTepHu, cepobaKTepuu, BOAOPOIHbIC OaKTepHu. 3HaYeHHE XEMOCHHTE3a.

Anaspobubie opranusmbl. Buab Opoxenus. [TpoaykTsr OpoikKeHHs H MX HCHOIB30BAHHE YEIOBEKOM.
Ana’pobHble MHKPOOPraHu3Mbl Kak 00bEKTbl OHOTEXHONIOrMH ¥ BO30YAnTEAN Doe3He.

AspoOHble OpraHuMs3Mbl. JTanel dHeprernueckoro oodmena. [loaroroBurenbueiii sran. [nmukonns —
OecKnCI0poIHOE paciienIeHHE TII0KO3BI.



buonornueckoe OKMCIGHHE, WIM KJIETO4HOE bixanue. Poiab  MuTOXOHApHMIT B mpoueccax
Ouonorudeckoro okucienus. Ilukiamueckne peakumn. OxucnurensHoe (ocdopunuposanue. Inepeus
membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmaswl. TpenmymecTsa
a’poOHOro MyTH 0OMEHa BELIeCTB repe aHadpoOHbIM. D(HHEKTHBHOCTb IHEPreTHYECKOr0 0OMEHa.

JlemoncTpanuu

[Moprpersi: JIx. [Mpuctan, K. A, Tumnpsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'.
A. 3aBap3uH.

Tabnauuel u cxembl: «®otocuuTe3», «DHepreTudeckuit obmen», «buocunures Oenka», «CrpocHue
(hepmenta», «XeMOCHHTESY.

ObopyoBanue: CBETOBOI MHKPOCKOI, 000pY/0BaHHE JUIS NMPHIOTOBJICHHUS MOCTOSHHBIX H BPEMEHHBIX
MHKPOIPENnaparos.

Jlabopatopuasi padora «/I3yueHne KaTaJIMTHYECKOW AKTHBHOCTH (DEpPMEHTOB (Ha NpHMEpe aMuiiasbl
WJIM KaTaiasbl)y.

JlabopaTtopuasi padora «M3yuenne (epMeHTATHBHOrO pacuieIUIeHHs TNEpoKCHIa BOJOpPOAA B
PACTHTEIbHBIX H JKHBOTHBIX KJICTKAX».

Jlaboparopnasi padora «CpaBHeHHE 1TPOLECCOB (POTOCHHTE3a N XEMOCHHTE3a».

Jlaboparopnas padora «CpaBHeHHE MPOLECCOB OPOKEHUS U JIbIXAHUAN.

Tema 7. Hacaieacreennas nuopManus u peaansanus eé B KJeTke

Peakuuu matpuuHoro cuuresa. [IpMHLIMN KOMIIEMEHTAPHOCTH B pEakUMsX MaTpUYHOIO CHHTE3a.
Peanuszaums nacaeacreenHoii nudopmaunn. I'enernueckuii ko, ero cpoiicra. TpaHCKpHIIIMA — MAaTPHUHbIH
cuures PHK. TlpuHumnsl TpaHCKPUIIIMH: KOMIUIEMEHTAPHOCTb, AHTHIAPALIEIbHOCTh, ACHMMETPHYHOCTD.
Cospesanue mampuunsvix PHK & sykapuomuueckoi knemke. Hexooupyowue PHK.

Tpancnsauus u e€ oranel. Yuactue tpancnoptHeix PHK B Omocmntese Genka. YcnoBusi 6mocunTesa
Oenka. KomupoBanne amuHokucnot. Pons pudocom B OnocunTese denka.

Cospemennvie npeocmaeaenusi 0 cmpoenuu cenoe. OpraHuszalus reHomMa y IMpoKapHoOT W 3YKapHOT.
Perynsauus akTHBHOCTH TeHOB y mnpokapHoT. ['mnote3a onmepona (P. XKako®, XK. Mano). Moaexyasproie
MexaHusmbl 3Kcnpeccuu 2enog vy sykapuom. Pone xpomamuna & pezynayuu pabomer zenoe. Perynsums
oOMeHHbIX npoueccos B kierke. Kierounslii romeocras.

Bupycel — nekserounbie Gopmbl KH3HM M oOnuratHbie napasutbl. CTPOEHHME TMMPOCTHIX M CIIOKHBIX
BUPYCOB, PeTpOBUpYCOB, OakTeprodaros. Kuznennviit yurxn JIHK-cooepacawux eupycos, PHK-codepiicawux
supycoe, bakmepuoghpacoe. Obpamnas mpancKkpunyus, peeepmasa, unmezpasa.

Bupycubie 3abosneBanus 4esoBeka, KuBOTHBIX, pactenni. CIIMJ, COVID-19, coumnanbubie wu
ME/IMIIMHCKHE 1POOIEeMBI.

Buoungpopmamurxa:  unmezpayus u - anamuz boavwux maccueoe  («bigdatay) cmpykmyphoix
ouonoeuveckux oaunnvix. Hawomexuonoeuu 6 ouoroeuu u meduyune. Ilpoecpammupyemvie (hyukyuu 6O6eiKkos.
Cnocobbl docmaeku 1ekapeme.

JlemoncTpanuu

[MToprpersi: H. K. Konbuos, /[. . BanoBckuii.

Tabmuuel n cxemsl: «buocunTes Genkay, «I'enernueckuii ko, « Bupycei», «bakrepuodarmy.

IpakTHyeckasn padora «Co3nanne MOJICIH BUPYCay.

Tema 8. JKu3neHublii HHKI KJICTKH

Knerounsnii umkn, ero mnepuoast W perymsuus. Murepdaza u muto3. OcoOeHHOCTH IPOLECCOB,
nporekaomux B uHTepdaze. Iloaroroska kietku K aenenunio. [lpecuHrernyeckmnii (MOCTMHTOTHHECKHIT),
CHHTETHYECKHH M MOCTCHHTETHYECKUIT (MPEMHTOTHYECKNMIT) NepHO/Ibl HHTEp(asbl.

Marpuunbiii cunres JIHK — perumkanus. Tlpunumner permmkaumn  JIHK: kommniaemenTtapHOCTb,
OJIyKOHCEPBATHBHBIH CHHTE3, aHTHnapamwienbHoctb. Mexanusm perummkauun JJHK. Xpomocomsr. Ctpoenue
xpomocom. Tenomeps! u TenoMepasa. XpoMOCOMHBIH HAOOP KISTKH — KapHOTHIL. JIMIUTOH/IHBII U rarIOH IHbIH
Habops! xpomocom. 'omonoruunsie xpomocomsl. [TosoBbie XpoMOCOMBL.

Jlenenne knerkn — muto3. CTaaum MHTO3a M NPOMCXOAAINME B HUX npouecchl. Tumsl MHTO3a.
Kapnokunnes u untoknses. buonoruueckoe 3HaueHHE MHTO3a.



Perynsumns MuToTHYECKOTO LMKIA KieTkH. [Iporpammupyemas kierounas rudess — anonros.

Knerounoe  sjpo, Xpomocomsl, (yHKUMOHANbHAs  reHomuka. Mexanusmer  npoaughepayuu,
oupghepenyuposku, cmapenus u eubeau kiemok. «Lugpposas kremrka» — Ouounghopmamuyeckue mooeiu
DYHKYUOHUPOBAHUSA KIeMKU.

JlemouncTpanuu

Tabanupl u cxembl: «KH3HEHHBIH UMK KaeTKH», «Muto3», «Crpoerue Xxpomocom», «Perumkanuns
JIHK».

OGopyoBanue: CBETOBOI MHKPOCKOI, MUKpoOnpenapathbl: « MHTO3 B KJICTKAaX KOPELIKa JyKa».

JlaGoparopnas padora «M3yuyeHne XpoMOCOM Ha rOTOBLIX MHKpOIIpenaparax».

JlaGopatopnas padora «HaOGmosenne MHTO3a B KIETKaxX KOHYMKA KOpelIKa Jiyka (Ha rOTOBBIX
MHKpPOIIpEnaparax)».

Tema 9. Crpoenne u pyHKUHH OPraHu3MOB

buonornueckoe pasuooOpasue oprannsmoB. OHOKIETOYHBIC, KOJOHMAIbHBIC, MHOIOKJIETOYHBIC
OpraHH3MBl.

OcoOeHHOCTH CTPOEHHS! W JKM3HEAESATEIbHOCTH OJHOKIETOYHbIX OpraHu3MoB. baktepuu, apxewn,
OZIHOKJICTOYHbIC IPUObI, OJHOKIETOUHBLIC BOAOPOCIH, APYTHE NPOTHCTHI. KoJIOHHAILHBIC OPraHU3MBI.

B3aumocBa3b HacTe MHOTOKJIETOUHOTO oprannsma. TkaHu, opranbl H cHCTeMbl OpraHoB. Oprauusm Kak
eamnHoe tenoe. N'omeocras.

Txauu pactennii. Tunbl pacTHTEIbHBIX TKaHeil: oOpa3oBareibHas, NOKPOBHAA, NPOBO/AIIAL, OCHOBHA,
mexannyeckas. OcobeHHOCTH cTpoeHus, (PYHKIMI H PacroNOKEHNS TKAHEH B OpraHax pacTeHHi.

Tkann RHBOTHBIX M yesnoBeKa. THIbI )KUBOTHBIX TKAHEH: MUTEAHAIbLHAN, COCHHUTEIbHASN, MbILIICYHAs,
HepeHas. OcobeHHOCTH cTpOeHUA, (DYHKLIMI U PACTIONOKEHNA TKAHEH B OpraHax jKMBOTHBIX H YeJIOBEKA.

Opransl. BereraTuBHBIC ¥ TeHepaTHBHBIC OpraHbl pacTeHuii. Opraibl 1 CHCTEMbl OPraHOB XKHBOTHBIX H
qenoBeka. OyHKINM OPraHoB M CHCTEM OPraHoOB.

Onopa Tena oprannsmos. Kapkac pacrenuii. Ckeners! 0JHOKJIETOYHBIX H MHOTOKJIETOYHBIX JKHBOTHBIX.
HapyxHblii u BHyTpeHHHH cKeneT. CTpOeHHE U THIThl COSIHHEHHS KOCTEH.

JlBwkenne opraHm3moB. JIBWKEHHE OJHOKICTOYHBIX OpPraHU3MoOB: amMEébOMaHOE, KIyTHKOBOE,
pecHHyHoEe. JIBMKEHME MHOrOKJICTOYHBIX PACTEHHMH: TPONH3Mbl M HACTHH. JIBHKEHHE MHOIOKJIETOYHBIX
AKHUBOTHBIX M YeJIOBeKa: MblieuHas cucrtema. Pedeke. Ckenernbie Mblibl 1 MX pabora.

ITuranue opranusmos. [lorsouenue BO/bl, YITIEKHCIIOrO raza M MHHEPAIbHBIX BEHIECTB PAaCTEHHAMH.
[Turanue JKMBOTHBIX. BHYTpHIOnOCTHOE W BHYTPHKJICTOMHOE nuileBapeHHe. [luTanue MO3BOHOYHBIX
#HUBOTHBIX. OTenbl nHeBapuTeabHoro Tpakra. Ilumesapurensueie kenessl. ITumesapurenshas cucrema
YesioBeKa.

Jlbixanue opranu3MoB. [lbixanue pacrennii. JIpixanue xuBoTHbIX. Juddysus razos uepes noBepxHocTsb
knetkn. Koxknoe abixanue. JlpixatenpHas nosepxHocTh. JKabepHoe u nérounoe aesixanue. Jlpixanue
MO3BOHOYHBIX JKHBOTHBIX M 4EJIOBEKA. DBOJIOUMOHHOE YCIOKHEHHE CTPOCHHMSA JIErKHX MO3BOHOYHbIX
KHBOTHBIX. JlpIXaTenbHas cucTeMa yesjoBeka. MeXanusMm BEHTHISUMH JETKUX Y NMTHIL U MJIEKOTTHTAIOMIHX.
Perynsaums apixanus. J{pixarenbHbie 06bEMBL.

Tpaucnopt BewecTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMbl pacTenuii. TpaHcrnopr Belecrs y
AHBOTHBIX. KpoBeHocHas cucrema u eé opranbl. KpoBeHOCHas cMCTEMa MO3BOHOUHBIX KHBOTHBIX H YEIOBEKA.
Cepuie, KpoBeHOCHBIE cocyibl M KpoBb. Kpyrn kposooOpaiieHus. DBOMIOIHOHHBIE YCIOKHEHHS CTPOEHUSA
KPOBEHOCHOI1 CHCTEMbI MO3BOHOYHBIX )KHBOTHBIX. PaboTa cepiina n e€ perysums.

Boienenue y opranusmoB. Beiaenenue y pactenuii. Boiienenue y kuBoTHbIX. COKpaTHTENIbHBIC
Bakyosu. Opraubl Beiuaenenus. @uiabTpauus, cekpeuus M oOpaTHOE BCACHIBAHHE KaK MEXaHM3Mbl paboThl
opraHoB BbiAeeHHs. CBf3b MOJIOCTH Tejla C KPOBEHOCHOH M BBIJACIHTENbHOH cucTemamH. Bbiaenenue y
M03BOHOYHBIX JKHBOTHBIX M yenoseka. [Touku. Ctpoenne u pynxkunonupoBanue Hedpona. ObpazoBanue Mouu
y 4enoBeKa.

3amuTa y oOpraHu3MoB. 3aumTa y OJAHOKJIETOYHbIX Oprann3mMoB. Criopsl 6akTepHil ¥ LIMCTHI POCTENILINX.
3ammTa y MHOrokjaeTouHbix pacrenuil. Kyrukyna. Cpecrsa nacCHBHON M XMMHUYECKOH 3a1UThl. DHTOHIIH/IBL.



3ammTa y MHOTOKJICTOYHBIX )KHBOTHBIX. [IOKPOBBI 1 MX MpoM3BOAHbIC. 3alIMTA OpraHu3Ma ot HoJe3Hei.
MmmynHas cucrema yenoseka. Kietounslii m rymMopanbHblii nMMyHHTET. Bposka€uuelii u npuoOpeTéHHbIi
cneundHueckuii NMMyHHTET. Teopus KIOHANbHO-ceneKTHBHOro uMmyHnurera (I1. Dpnux, ®. M. bepuer, C.
Tonerasa). BocnanurenbHele 0OTBETbl OpraHu3mMoB. Pojib BpOKIEHHOTO MMMYHHTETa B Pa3BHTHH CHCTEMHbIX
3abosneBanmii.

Pa3ipaxkuMOCTh M perysius y opranusmMon. Pa3ipaxkumMocTs y 0JHOKJIETOYHBIX OpraHu3MoB. TakcHchl.
Pa3apaxuMocTb ¥ peryasius y pactenuii. PocToBbie BelecTsa H HX 3HaUEHHE.

HepBhas cucrema wu peduiekropHas peryisuus y JkuBOTHbIX. HepBhas cucrema u e€ oraensl.
DBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHHMs HEPBHOH CHCTEMBI Y IKMBOTHBIX. OT/€ibl rOJIOBHOIO MO3ra
MO3BOHOYHBIX KHBOTHBIX. Peduiekc n peduiekropHas ayra. besycinoBHbie H yC/IOBHBIE pedIeKChl.

['ymopanbHas peryisius M SHJOKPHHHAS CHUCTEMa JKMBOTHBIX M uesoBeka. JKenesbl 3HIOKPHHHOIM
CHCTEMBI U MX ropMoHbL. JlelicTBHE TOpMOHOB. B3anMOCBA3L HEPBHOM M YHIOKPHHHOI cucTeM. ['mnoramamo-
runouzapHas cucrema,

Jlemoncrpanuun

[Moptper: U. I1. ITaBnos.

Tabnuusl m cxemol: «OAHOKJICTOYHBIE BOAOPOCHH», «MHOrOKIETO4HbIC Bopopociany», «bakrepumn»,
«[pocreiimey», «Opranbl  UBETKOBbIX pacTeHHii», «CHCTEMbl OpPraHOB  MO3BOHOYHBIX  JKHBOTHBIXY,
«BuyTtpennee crpoenne Hacekombix», «Tkaum pacrenuii», «KopHesbie cucrembi», «Crpoenue crebus»,
«CtpoeHune JTHCTOBOI NMuacTUHKN», «TKaHK KUBOTHBIX», «Ckener yenoBekay, «[lumeBapuTenbHas cHCTeMay,
«Kposenochast cuctemar, «/lpixatensbHas cucrema», «Hepsuas cucreman, «Koxkan, «Mblieunas cucremar,
«BbuiennTenbHas  cucTeMa»,  «DHIOKpuMHHas  cucreman,  «Crpoenue  Mmblibby,  «MMMyHHTETY,
«Kumeunononoctueiey», «Cxema nutanus pacteHuin», « KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX),
«Ctpoenne ruapey, «CTtpoeHue mianapuu», « BHyTpeHHee cTpoeHHe J0KAEBOro uepssa», «HepBHas cucrema
puib», «HepBuas cuctema marymkmy», «HepBHas cucrema npecMbikaoumxcs», «HepBhuas cucrema mrHi,
«Hepehas cucrema miekonurtaionnx», «Hepsuas cucrema yenosexay, «Peduiekcy.

OOopynoBanne:  CBETOBOH  MHKPOCKON,  MHKPOIpENaparbl  OJHOKIETOYHbIX  OPraHu3MOB,
MHKpOIpenaparbl TKaHei, pAaKOBHHbI MOJITIOCKOB, KOJIEKIHM HACEKOMBIX, MITIOKOXKHX, JKHUBbIC IK3EMILISAPLI
KOMHATHBIX pacTeHuil, repbapuu pacTeHuil pa3sHbIX OT/IENOB, BJAKHBIC [PENaparTbl KHBOTHBIX, CKEJICTbI
MO3BOHOYHBIX, KOJUIEKIIMN OECMO3BOHOUYHBIX JKHBOTHBIX, CKEJIET YeloBeKa, 000pyI0BaHHE /Ul JIEMOHCTPALIMH
IOYBEHHOTO H BO3/IYIIHOTO MUTAHHS PACTEHHI, pacileruieHns Kpaxmania 1 OeJKoB MoJ1 AeHcTBHEM (PEpMEHTOB,
obopynoBaHne Ui ACMOHCTPALUMH OMBITOB 10 H3MEPEHHIO JKH3HEHHOH EMKOCTH NErkux, MexaHu3ma
JIBIXATEIbHbBIX ABHKEHHH, MOJICIH IOJOBHOIO MO3I'a pas/inuHbIX JKHBOTHbIX.

JlaGopaTophnas padora «/3yuenne TkaHeil pacTeHHi».

JlabopatopHnas padora «/3yueHne TKaHeil JKHBOTHBIXY.

JlabopartopHuasi padora «/3yuenne opraHoB IIBETKOBOTO PACTCHHS».

Tema 10. Pazmuozxenue u pasBuTHe OPranuiMoB

MDopMbl pasMHOKEHHS OpraHn3mMoB: Oecronoe (BKIIOYas BEreTaTmBHOE) W nososoe. Buasl Gecronoro
Pa3MHOKEHHA: TOYKOBAHUE, CIOPYJIALNSA, ()parMeHTalus, KIOHHPOBaHHE.,

[TonoBoe pasmuoskenue. Ilonoseie knetku, win ramersl. Meiio3. Craann meiiosa. [ToBeaenne xpomocom
B Mmeifose. Kpoccunrosep. buonoruueckuii cMbiCsl Melo3a M MoOJI0OBOro npouecca. Meio3 U ero mecro B
HKH3HEHHOM LIMKJIE OPraHH3MOB.

IpemzapoabimeBoe pazpute. ['amerorenes y xuBoTHbIX. [TonoBeie xene3bl. OOpazoBanne U pa3BUTHE
monoBbIX KieTok. Criepmarorenes u oorexes. CTpoeHHe NONOBBIX KICTOK.

OmrogorBopenne U 3MOpHOHANBHOE pa3sBUTHE KHUBOTHBIX. CrocoObl ONIOAOTBOPEHMA: HApYHHOE,
BHyTpeHHee. [TapTeHorenes.

WuauBuayanbHOE pa3sBUTHE OPraHW3MOB (OHTOreHe3). DMOPHOIOrHsS — HAyKa O pa3sBHTUH OPraHH3MOB.
Mopdghocenez — oona uz enaeneix npodaem smopuonocuu. Konyenyus smopghoeenos u mooeru mopghozenesa.
Cragnu  smOpuorenesa  kuBoTHbIX  (Ha  npumepe  sarywmku).  JpobGnenne. Tunsr  apobienus.
Hemepaunuposarnnoe u nedepmunuposannoe opobaenue. bracmyna, munvt o6aacmyn. OcobeHHocTn ApodbneHus
MJICKOMHTAIOIHX. 3apo/blllieBble JUCTKU (racTpylisuus). 3akiajka OpraHoB M TKaHEH W3 3apOojibIMIEBBLIX



JMCTKOB. B3auMHOe BiausHMe 4vacTeil pasBuBalouierocs sapojbiiua (dMOpuonanbHas MHAYKUMA), 3akiazaka
IUIAHA CTPOEHMs JKMBOTHOIO Kak pe3yJbTaT HEepapXHuyeckuX B3aumojeHcTBuilt reHoB. Bimsuue Ha
IMOPHOHAIIBHOE PA3BHTHE Pa3INYHBIX (DAKTOPOB OKPYIKAIOWIEH CpPe/bl.

Poct u passutie xuBoTHbIX. [TocTaomOpuonanbhbiii nepuoa. [Ipsmoe u nenpsmoe passurthe. Pazsutue ¢
metamopo3om y Oecrno3BOHOYHBIX M TMO3BOHOYHBIX JKHBOTHBIX. bBuojOrmueckoe 3HauyeHue npsSMoOro M
HENPAMOro pasBUTHSA, WX pacrnipocTpaHeHue B rnpupoje. Tunbl pocta HBOTHBIX. DakTOPhl peryisuun pocra
KHBOTHBIX M uenoBeka. Craaum nocTAMOPHOHAIBLHOIO pa3BUTHA Y JKHBOTHBIX M uenoBeka. Ilepuosbl
OHTOreHe3a yesoeka. CrapeHue u cMepTh Kak OHOJIOrHYECKHE MPOLIECCHI.

Pasmuoxenne u pazsutve pactenuii. [ameropur u cnopopur. MeHo3 B H3HEHHOM LMKIIE PACTEHMIL.
O6paszosanne crnop B npouecce wmeio3a. [amerorenes y pacrenmii. Oruio0TBOpEHHE M pa3sBHTHE
PAacCTHTENBHBIX OpraHu3MoB. /|BOifHOE OIMIOJOTBOpPEHME Y IBETKOBLIX pacTeHuil. OOpazoBaHHe M pa3BUTHE
CEMEHH.

Mexanu3mbl peryjisiHy OHTOreHesa y pacTeHHii M JKMBOTHBIX.

Jlemoncrpanuun

IMoprpersi: C. I'. HaBaumn, X. [IIneman.

Tabnnusl n cxemsl: «Bererarusioe pazmuoxenuey, « Tunbt 6ecronoro pazmuoxenus», «Pazmuoxenne
XJaMHAOMOHAALY, «PasmHokenne 9BriaeHb», «Pasmuokenue ruapb», «Meiio3», «XpomMocoMbiy,
«"amerorenes», «Ctpoenne AHLEKIETKH M crnepMaTo3oniay, «OCHOBHbIE crajnu oHTOreHesa», «llpsmoe u
HenpsaMoe pa3BuTHe», «Pa3zBuTHe Mmaiickoro kyka», «Pa3sutue capanum», «PasButue nsarymkm», «/lBoiiHoe
OIIOZIOTBOPEHUE Y LIBETKOBBIX pacTeHuiin, «CTpoeHHe CemsiH OJHOAOJILHBIX H JBYAOJBHBIX PaCTEHHID»,
«KW3HEHHDbIH MK MOPCKOM KanycTbl», «Ku3HeHHbIH 1uia Mxa», «KM3HEHHBIH LMK NarnopoTHHKA»,
«Kn3HEHHBII UK COCHBI.

OO6opynoBanue: CBETOBOH MHKPOCKOI, MHKpOIpenaparsl SAHLUEKICTOK W CIEepMaTO30MI0B, MOJENb
«LluK1 pa3BUTHS JATYILIKHY.

Jlaboparopuas padora «M3yuenne ctpoeHus nonoBbIX KIETOK Ha FOTOBBIX MUKPONpeEnaparax».

IMpakTHueckan pabora «BrigBIeHHE NPU3HAKOB CXO/ICTBA 3aPO/IbIIICH MO3BOHOUHBIX KHBOTHBIX).

Jlabopatopuas padora «CTpoeHie OpraHoB pa3sMHOKCHHUS BBICIIMX PACTCHUID.

Tema 11. 'enernka — nayka 0 HacJ1eJICTBEHHOCTH ¥ H3MEHYHBOCTH OPraHH3MOB

Hcropus craHoBiieHHs W pasBUTHS reHeTHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pusa, T. Mopraua.
Ponb oreyecTBeHHBIX Y4€HBIX B paszBuTun reneruku. PaGorei H. K. Konbnosa, H. WM. Basunosa, A. H.
Benosepckoro, I'. /1. Kapnieuenko, 10. A. ®ununuenxo, H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE T'CHETHYECKHE TOHATHA M CHMBOJIbL. ['OMOJIOrMYHBIE XPOMOCOMBI, QIICIbLHBIE I'€HBI,
QJIbTEPHATHBHBIE NPH3HAKHU, JOMHHAHTHBIH M PELECCHUBHbII TNPH3HAK, IOMO3MIOTA, IeTEPO3HIOTa, YHCTas
JUHUA, THOpuIbL, reHoTHn, (eHotur. OCHOBHbIE METO/bl I€HETHKH: TMOPHIONIOrHYECKHI, LIHTOJIOrHYECKHI,
MOJIEKYJIIPHO-T€HETHYECKH.

JlemoncrTpanuu

[Moprpersi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. M. Basunos, A. H. Benosepckwit, I'.
J1. Kapneuenko, 10. A. ®ummienko, H. B. Tumodees-PecoBckwnii.

Tabauuel n cxembr: «MeTo/ibl TeHeTHKIY, «CXeMbl CKPELLIHBAHHS».

JlaGopaTopuas padora «/|pozoduna kak 0OBEKT reHeTHUECKNX HCCIIE0BAHMID).

Tema 12. 3aK0HOMEPHOCTH HAC/IE/ICTBEHHOCTH

Mounorubpuanoe ckpemmsanue. [lepseiii 3akon Menaens — 3akoH eanHooOpaszust ruGpHIOB MepBOro
nokonenus. [lpaBuno aomuuupoBanus. Bropoit 3akon Menjgens — 3aKoH pacIICMUICHHs TPU3HAKOB.
[{uTonornueckne OCHOBbI MOHOTMOPHIHOIO CKpelMBanus. ['mnores3a YncToThl ramMer.

Ananusupyrouee ckpeuuanue. [Ipomekyrounslii Xapaktep HaciegoBaHus. PaciienyieHne npu3HakoB
[IPH HETIOJTHOM JOMHHHPOBAHHH.

Jurubpuanoe ckpemmBanue. Tpernii 3akon Menzaesns — 3aKOH He3aBUCHMOTO HAC/IEI0OBAHHS MTPH3HAKOB.
L{uTonornueckne OCHOBbI IMTMOPHIHOIO CKPEIHBAHMSL.

CuennenHoe HacnenoBanue npusHakoB. Paborer T. Moprana. CuenieHHOe Haciel0BaHHE TI'EHOB,
HapyILeHHE CLEIICHHS MEK Iy reHaMH. XpOMOCOMHAs TECOPHs HACICACTBEHHOCTH.



I'enernka nosa. XpoMOCOMHBIIT MEXaHH3M OINPEJACICHHS 1M0J7a. AyTOCOMbI M IOJIOBbIE XPOMOCOMBI.
Il'omoramernsiii n rereporamerHbiii noj. ['enerndeckas CTpykTypa nNOJIOBBIX Xpomocom. Hacnenopanue
NPHU3HAKOB, CLIEMJICHHBIX C ITOJIOM.

l'enorun kak uenoctHas cucrema. [lneiioTponus — MHOKECTBEHHOE JeHCTBHE reHa. MHOKECTBEHHBIH
asutennsM. B3anmozelicTeue HeamienbHbix reHoB. Kommementapruocts. Dnucras. [oaumepus.

IeneTnueckuii KOHTPOJbL PasBHTHA PACTEHMil, KMBOTHBIX M HYEJIOBEKa, a TakkKe (PU3NOIOrHYECKHX
NPOLECCOB, MOBEJACHNA W KOTHHTHUBHBIX (DyHKUMIl. I'eHeTHUECKHE MeXaHM3Mbl CHMOMOreHe3a, MEeXaHW3Mbl
B3aHMO/ICHCTBHS «XO3MH — MApasHT» M «XO3MMH — MHKPOOHMOM». ['eHEeTHHUECKHME AacneKkTbl KOHTPOJIsS H
M3MEHEHHS HACIEACTBEHHONH HHPOPMALIMM B MOKOJICHHAX KJIETOK W OPraHu3MOB.

JlemoncTpanun

[Moprpetsi: I'. Menaens, T. Mopran.

Tabmmust u  cxemsl: «[lepBeiit u Bropoii 3akonsl Menaens», «Tperuit 3akon Menaensy,
«AHanmsupytouiee ckpemmsanue», «Henonnoe aomuunposanue», «CuenieHHoe Hacae0BaHHe MPH3HAKOB Y
aposopunsy, «'enetnka nona», «Kapuorun uenosekay, «Kapuorun aposoduisy, «Kapuornn nruib,
«MHOXKECTBEHHBII a/u1enn3M», « B3auMo1eiicTBHE TreHOBY.

ObopynoBanue: MOAeIbL AU JICMOHCTPAIIMH 3aKOHOB €MHO00pa3us ruOpua0B MepBoro MoKoJCHHs M
pacilenjenns NpU3HAKOB, MOJEIb JUIS JIEMOHCTPALIMM 3aKOHA HE3aBHCHMOI'O HAC/EI0BaHHs NPH3HAKOB,
MOJIEb ISl IEMOHCTPAIMK CLUEIUICHHOTO HACAE0BAHMS NPHU3HAKOB, CBETOBOH MHMKPOCKOI, MHKpOIpenapar:
«/lposodunar.

Ipakrinueckas padora «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO CKPELIMBAHHIS Y APO30(HIBIY.

Ipakrnueckas padora «M3yyeHue pe3ynbTaToB JUrHOPHIHOTO CKPEIMBAHHS Y APO30(QHIBIY.

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BzaumoseiictBHe resoruna M cpeasl npu  (opmupoBaHuu (eHoruna. M3MeHYMBOCTH NPH3HAKOB.
KauecTBeHHBIE M KOJIHYECTBEHHBIC TPH3HAKH. Biibl H3MEHUYHBOCTH: HEHACIE/ICTBEHHAA H HACIICICTBEHHA.

Moaudukanuonnas usmMeHunBocTs. Postb cpestbl B (popMHPOBaHHH MOAH(DHKALMOHHONH H3MEHYHBOCTH.
Hopma peakuum npusnaka. Bapuanmonssli psg um BapuaumonHas kpusas (B. WHoranncen). CpoiicTpa
MOANDHUKALMOHHOM N3MEHYUBOCTH.

lenorunuueckas u3MeHYUBOCTHL. CBOHCTBA IEHOTHITHYECKOH M3MEHYMBOCTH. BHIbI reHOTHNHYECKOH
M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAllHOHHASL.

KomOunarneHas u3mMeHunBOCTb. Meiio3 M 1oJoBOii npouecc — 0CHOBa KOMOMHATHBHOI W3MEHYHBOCTH.
Posib KOMOWHATHBHOH W3MEHYHBOCTH B CO3aHMH FEHETHHUECKOro pasHooOpasus B rnpejieiax 0JHOro BH/a.

Myranuonnas M3MEHYMBOCTb. BHabl MyTaumii: reHHbie, XpoMOCOMHBIE, I¢HOMHbIE. CHOHTAHHBIE H
MHIYUHPOBaHHBIE MyTalMK. SliepHbie ¥ LMTONIasmMaTHueckue Myrauun. CoMaTnueckue H MoJoBbie MyTalHH.
[lpyunHbl BO3ZHMKHOBEHHMs MyTauuii. MyTareHbl M WX BJIMSHHE HAa OPraHM3Mbl. 3aKOHOMEPHOCTH
MYTAIHOHHOTO TIpolecca. 3aKOH rOMOJIOTHYECKHX PAJOB B HacneacTBeHHON w3menunsoctn (H.W. BaBumnos).
BuesiziepHas H3MEHYMBOCTD H HACIICACTBEHHOCTD.

Dnucenemura u IMUSCHOMUKA, POIb INUSCHEMUHECKUX (HAKMOPOs 6 HACIeO06aHUU U USMEHYUBOCMU
henomunuyeckux npUHAKo8 y op2aHuU3Mos.

JlemoncTpanuu

IMoprpersi: I'. ae ®pus, B. Morauncen, H. W. Basuinos.

Tabuunupsl u cxembl: «Bubl n3menunsocti», «MoaudukaHonHas W3MeHYHBOCTLY, «KomOuHaTHBHAs
H3MEHYHBOCTbY, «MeHo03», «OnnosorBopenney, «I'eHeTnueckne 3adoseBaHus YeaoBeka», « Buabl MmyTauuii».

OGopy/ioBanue: *HBbIE M repOapHbie IK3EMIUIIPbl KOMHATHBIX pacTeHuil, pucynku (dortorpadmun)
JKMBOTHBIX C PA3/THYHBIMH BHIAMH H3MEHYHBOCTH.

JlaGopaTtopuasi pabora «lccnenoBaHue 3aKoHOMEpHOCTEH MOAM(DUKAUMOHHONH H3MEHYHBOCTH.
[TocTpoenne BapMaLMOHHOIO psija U BapUallMOHHOMH KPHUBO#».

MpakTuyeckas padora «Mytanun y 1po3odhuisl (Ha rOTOBBIX MHKPOIIPENapaTax ).

Tema 14. I'enernka yejioBeka

Kapnorun uenosexa. MexayHapo/iHas nporpaMma MCCiIeI0BaHns reHoMa uesiopeka. MeTosibl n3yueHus
ICHETHKH YEJI0BEKAa: eHeaJOrH4YeCKuii, OIM3HENOBbI, LIMTOreHETHYECKUI, MOy ISIHOHHO-CTaTHCTHICCKHIT,



MOJIeKY/IspHO-TeHeTHYeckuil. COBpeMEHHOE OnpeeieHue TEeHOTHNA: MOJIHOICHOMHOE CEKBEHHUPOBAHHE,
reHOTHIHPOBAHKE, B TOM uncie ¢ nomoubio ITIP-anannsa. Hacneacrsennsie 3adonesanns denoseka. ['eHnbie
1 XpoMOCOMHBIe Oone3HH uwenoBeka. bBone3HH ¢ HacleJCTBEHHOI TpeApacrooKEeHHOCTbIO. 3Ha4YeHne
ME/IMIIHHCKOM TeHETHKH B NPEAOTBPALICHHH M JICUCHHHM TeHETHUYeCKuX 3aboneBanmii uesnoBeka. Meauko-
reHeTHYecKoe KoHCy IbTHpoBanue. CTBOsIOBbIC KNeTKH. [OHATHE «reHeTHYEeCKOro rpy3a». DTHHYECKHE acleKThl
HCCJIe/I0BaHMI B 00/1aCTH pelaKTHPOBAHHS F'EHOMA M CTBOJIOBLIX KJIETOK.

I'enernueckne (hakTopbl MOBBILEHHOH YYBCTBHTEIBHOCTH 4YeJIOBEKa K (DPM3MYECKOMY H XHMHYECKOMY
3arpsA3HEHHIO OKpYKalouleii cpebl. ['eHeTHueckas npepacionokKeHHOCTh YeI0BEKa K MaToI0THAM.

JlemoncTpauunn

Tabnuuel 1 cxembl: «Kapuotun uvenoseka», «MeTo/bl M3YYEHHsI TEHETHKH uesnoBeka», «['eneTHueckue
3a00/IeBaHNS YeIIOBEKaY.

IMpakrnyeckas padora «CocraBieHue H aHAJIH3 POIOCIOBHOIY.

Tema 15. Cesiekuusi Opranu3mosn

JloMecTHKaMs M Cenekims. 3apoxJIeHHe celeKkiMu W jomecthkauuu. Yuenne H. W. Baeunora o
LleHTpax HPOHCXOXKJIEHHS H MHOrooOpasusi KyJbTypHBIX pacTeHuii. Ponb cenekuuu B CO3/aHHH COPTOB
pactenuii M nopoz kuBoTHeIX. CopT, nmopoaa, wraMMm. 3aKOH FOMOJIOTHYECKHX PAJOB B HACIEACTBEHHOM
usmenuupoctd H. V. BaBuiiosa, ero 3HadeHue /uisi CEICKIMOHHON paboThi.

Mertoabl cenekunoHHoi paboThl. MckyccTBeHHBIH 0TOOp: MAacCOBBIN M MHAMBHAYAIbHbIH. DTaribl
KOMOMHAUMOHHOMH cenekunn. Mcnbitanne npouspoauteneii mo noromcty. OT6op no reHoTHny ¢ noMouibo
OLICHKH (PEHOTHIIA OTOMCTBA M 0TOOP 110 reHOTHITY ¢ nomotibio aHanusa JJHK.

HckyceTBeHHBlif  MyTareHe3 Kak METO/ CeJIeKUMOHHOI paborel. PajMalMOHHBIH M XHMHYECKHI
MyTareHe3 Kak HCTOMHMK MyTauMii y KyJbTypHbIX (opm opranu3moB. Mcrnons3oBanue reHOMHOTO
perakTHpoBaHus H MeTo10B pekomOuHanTHbIX JIHK U1 nonmyveHnns HCX0aHOro Matepuaa Juist CeJIeKInH.

[Monyuenne nonunaonaoB. Buytpusuaosas rubGpuansauus. Ban3kopoACTBEHHOE CKpeIMBaHHE, WIIH
uHOpuaunr. HepojcrBenHoe cknemuranue unu avrbnununr Ferenoruc u era nnuuunn Menanmoranue
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Co3jtanue TeXHOIOrHi U HHCTPYMEHTOB LIGJCHANPABICHHOTO H3MEHECHUS U KOHCTPYHPOBAHHSI FEHOMOB C
LEBI0 TONYYEHHs OpPraHM3MOB M HX KOMIIOHEHTOB, COJEpKAllMX HE BCTPEYalolecs B NpHpoJe
OHOCHHTETHYECKHE MYTH.

Knerounas wumkenepusi. Metoabl KyJIbTYpbl KJICTOK M TKaHe# pacTeHmuii ¥ KuBOTHBIX. KpuoGaHku.
Comarnyeckas rubpuwansaums ¥ coMatnyeckuii dmOpuorenes. Mcnonb3oBaHue raijioMaoB B CEICKLHH
pactenuii. [loayuenue monoxronaibnuvix anwmumen. Hcenoavzosanue MOHOKIOHATBHBIX U NOAUKAOHATLHBIX
anmumen ¢ meduyune. WcKyccTBeHHOE OIUI00TBOpeHHE. PEKOHCTPYKUMS AHUEKICTOK M KIOHHPOBAHHE
KMBOTHBIX. MeTOA TpaHCIUVIAHTAUMK SAEp KICTOK. Texwonocuu 0300posieHus, Kyibmuupoeanus u
MUKPOKIOHANLHO20 PAZMHONCEHUS CEbCKOXOZSAUCMECHHBIX KYIbMYP.

XpoMmocomHasi M reHHas MHKEHepusi. VICKYCCTBEHHBI CHHTE3 TreHa M KOHCTPYMpPOBaHHE
pekomOunanTHeX JJHK. Cozdanue mparnceennvix opeanuzmos. JIocTHKEHHS H NEPCNIEKTHBBI XPOMOCOMHOI U
reHHOIT HHJKeHEepHH. DKOJIOTHYECKUE H ITHUECKHE MPOOIeMbl T€HHOIH NHKCHEPUH.

Meanuunckue  Ouworexnonornu.  [locrrenomuas  umdposas  meauumua.  [1LP-amarnocruka.
MeTabooMHBII aHAIN3, FEHOLUEHTPUYECKHIT aHAITH3 NPOTEOMa YeJI0BEKa /UL OILIEHKH COCTOSAHHA €ro 3/10pOBbA.
Mcnonb3oBaHHe CTBOJNIOBBIX KIeTOK. TaprerHas Tepamus paka. 3D-Onommxkenepus ans paspaborTku
(GyHAAMEHTAILHBIX OCHOB MEAMUMHCKMX TEXHOJOIMH, CO31aHMA KOMIUIEKCHBIX TKaHEH coueraHneM
TEXHOJIOrMi TpéxMepHoro OuonpuntuHra u ckaddongunra s peleHus 3a1ad MEPCOHATHIHPOBAHHOMN
MEMIHHBI.

Co3nanHe BEKTOPHLIX BAaKUMH C 1e/MbI0 obecrievyeHus KOMOMHHMPOBAHHOH 3alMThl OT BO30YyaHTENCH
OPBH, ycranoBiaenue MOJEKYJApHBIX MexanusmoB (yukuuonnposanus PHK-coaepkammx Bupycos,
BBI3LIBAIONIMX 0CO00 OMAacHbIE 3a00JIEBAHHS YEJIOBEKA H )KHBOTHBIX.

JlemoncTpanuu

Tabmmust u  cxemsl: «Mcrnons3oBaHHe MHKPOOPraHH3MOB B [POMBILUICHHOM —IMPOH3BOICTBEY,
«Knerounas nmxenepus», «I'eHHas HHKEHEPUs»,

Jlaboparopuas padora «M3yuyenne 00beKTOB OHOTEXHOIOIHIY.

IpakTHueckan padora «llomyueHne MOITOYHOKHCIBIX POYKTOBY.

Dkekypenusts  «buoTexHOnMOrMs  —  BaKHEHIIAas MPOM3BOAWTENBLHAS CHJIA COBPEMEHHOCTH  (Ha
OHOTEXHOJIOTHYECKOE MPOH3BO/CTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne u pasBHTHE IBOJTIOUHOHHBIX NPEACTAB/ICHHI B OHOJIOTHH

OomounonHas teopus Y. Japsuna. [Ipeanoceiiky BO3HMKHOBEHHMs AapBHHM3Ma. JKH3HbL M HayuHas
nesarensHocTs Y. [lapsuna.

JlBwikymme cuiel 9BomonuH BuaoB no Y. JlapeuHy (BbICOKAas MHTCHCHBHOCTH Pa3sMHOKCHHA
OpPraHU3MOB, HACJIEACTBEHHAs M3MEHYMBOCTH, Oopnba 3a CyIIECTBOBAHWE, €CTECTBEHHbIH M MCKYCCTBEHHbIH
otdop).

Odopmnenne curteTnueckoil Teopun 3Bomouun (CTD). Helitpansbhas Teopus ssomounun. CoBpeMeHHas
IBOMOLMOHHAS OHONOrHA. 3HauyeHHE IBOMIOLUMOHHON Teopun B (OPMHPOBAHMM ECTECTBEHHO-HAYYHOH
KapTHHBI MHPA.

JlemoncTpanuu

IToprpersr: Apucrorens, K. Jlunneit, JK. b. Jlamapk, D. K. Cenr-Hnep, K. Kiosse, Y. /lapsun, C. C.
Yersepukos, U. W. mansraysen, [Ix. Xongein, . K. bensies.

Tabmuuel 1 cxembl: «Cucrema xuBoit npupoast (no K. Jlunuerw)», «JlecTHHla *)HUBBIX CyliecTs (1o
Jlamapky)», «Mexanu3m opMmupoBanus npucnocoOieHui y pacTeHHid H KHBOTHBIX (o Jlamapky)», «Kapra-
cxema mapuipyta nyrtemectsus Y. lappunay, «Haxoakn Y. lapsunan, «PopmMel 60pb0bl 32 CyIIECTBOBAHHEY,
«[Topoabl romybeiin, «Muoroodpasue KynbTypHbIX (opm KamycTe, «[lopoabl QOMAmHHX KHBOTHBIXY,
«Cxema oOpaszoBauus HOBbIX BHA0B (1o Y. Jlapuny)», «CxeMa COOTHOIICHUS JABHAKYIIMX CHII IBOJIOLUHY,
«OCHOBHBIE MOJIOKEHHS CHHTETHUECKOH TEOPHH IBOTIOLIHHY.

Tema 2. MHKPOIBOJIIOLHSA H €€ pe3yibTaThbl



[Monynaums kak sneMeHtapHas eamHuua HBoMOUHH. COBPEMEHHBIC METOJbI OLEHKH I€HETHYECKOro
pasHooOpasusi W CTPYKTypsl nonyiusuuii. M3menenne renodonaa nonynsiumu  Kak  AJEMEHTapHOE
IBOIOLMOHHOE ABIIEHHE. 3aKOH reHeTnyeckoro pasHoBecns JIx. Xapau, B. BaiinGepra.

DnemenTtapubie (akToOpbl (ABHXKYIIME CHIIbI) dBOMIOUMH. MyTtauuonHnsii npouecc. KomOunatupHas
u3MeH4YuBoCTh. Jlpeiid) renoB — ciayuaiiHble HEHANpAaBICHHLIC W3MEHEHHS YACTOT aienell B MOMyJIsALMAX.
Dddexr ocnosarens. Ipgexm bGymoiiounoeo copaviuuka. CHudlCeHUE 2eHEMUYECKO20 PAZHOOOPAZUA: NPUHUNHBL
u cnedemeus. Iposierenue s¢hghexma Opetiha eenos 6 Goavuux u manuix nonyiayusx. Murpaunu. M3onsuns
nomysimii: reorpadguyueckas (nmpocrpaHcTBeHHas ), Guosnornyeckas (penpoayKTHBHAS).

EcrecrBennsiit orbop — nanpasuisioiuii pakrop ssosiounn. Popmbl eCTECTBEHHOT0 0TOOpA: JABHIKYILHIL,
crabuin3upytonmii, paspeiBatouii  (auspyntusHeiif). [lososoit orbop. Bo3HHKHOBEHHE W IBOMIONLMSA
COLHAIBLHOTO TMOBEICHUS JKHBOTHBIX.

ITpucnocob1eHHOCTh OPraHU3MOB KaK Pe3yiibTaT MHKPOAIBOJIOLHH. Bo3HHKHOBeHHE npucnocoOieHHii y
oprannsmos. Apomopossl u uanoazantauuu. [pumepst npucniocobnennii y opraunzmos: mopdonoruueckue,
(uznonornueckue, GHOXUMHYECKHE, NOBeAeHUeCKHE. OTHOCHTEILHOCTh MPUCTIOCOOIEHHOCTH OPraHH3MOB.

Bua, ero kputepuu u cTpykrypa. BmaooOpazoBaHue Kak pe3ynabTaT MHKPOIBOMOUMH. M3omsuus —
KmoueBoit  (akrop  BupooOpaszoBanmsa. Ilytm  u cnocoOpl  BHA000pa3oBaHMsA: — aJUIONATPHYECKOE
(reorpadmueckoe), CHMIATPHYECKOE (IKOIOrHYECKOE), «MIHOBEHHOE» (MOIHIUIONAN3ALMS, THOpUANn3aLHs).
JUIMTENBLHOCTH IBOMIOIMOHHbIX MPOLECCOB.

Mexann3smbl (popMUpOBaHHS OHONIOrHYECKOTo pa3HooOpasus.

Ponb sBomnounonHoii Guosoruu B pa3spaboTke Hay4HBIX METO0B COXpaHeHHs OHOpazHOOOpasus.
MHUKpPO3BOIOLMSA M KOIBOJIOLMS NMApasUToB M MX Xo3seB. MexaHu3mbl (OPMHUPOBAHHA YCTOHYMBOCTH K
aHTHOMOTHKAM 1 criocoObl O0pbOBI C Hell.

JlemoncTpanun

[Toprpersi: C. C. YerBepukos, D. Maiip.

Tabmnup n cxemol: «Myrtauuonnas nsmenunBoctby, «[lonynsunonnas crpykrypa Bujaa», «Cxema
nposBieHUs 3akoHa Xapau-BaitnGepra», «JIpmxymue CHIBI 3BOMIOUMHY, «DKOJIOTHYECKas W30AAIHA
nomynsuuii cepanckoit Qopenn», «'eorpadmueckas H30MALMA JMCTBEHHHIBI CHOMPCKOH M JIHCTBEHHMIIbI
naypekoii», «llonyisuuonHbie BOJIHBI YNCACHHOCTH XHIIHHKOB M KepTB», «CXema JAeHCTBUS eCTECTBEHHOrO
orbopa», «Dopmbl GopsObl 3a cyliecTBoBaHue», «MHayCcTpHANBHBI MenaHnu3M», «KHBbIE HCKONAeMbIe»,
«[TokpoBuTENLCTBEHHAS oKpacka JKHBOTHBIX», «[peaynpexaaromnias oKpacka HKHBOTHBIX»,
«®Dusnonoruyeckue agantauuny», «llpucrnocodneHHOCTE OPraHu3MOB M €€ OTHOCHTENbHOCTBY, «KpuTepun
Buaa», «Buasi-asoiinukny, «Ctpykrypa Buaa B npupojaey», «Crnocobsl Bupoodpasosanus», «l'eorpaduueckoe
BH/1000pa3oBaHue TPEX BHJIOB JIaH/IbILIEH», « DKOJOrnyeckoe BH1000pazoBaHie BHI0OB CHHULY, «[Tonuninonsl
pactenuii», «KanycTHo-peaeunslii rudpuay.

Ob6opynoBaune: repbapuu pacTeHHIl, KOJUICKIIMH HACEKOMBIX, Wywela NTUIl M 3Bepeil ¢ npuMepamMu
Pa3IMYHBIX NPUCTIOCOOICHNMI, uydena NMTHIL W 3Bepeil pasHbiX BHAOB, repbapuu pactenuii OAM3KNX BHIOB,
00pa30BaBUIMXCS PA3IMYHBIMH CIIOCODAMH.

JlaGopaTopnas pabora «BoisiBeHne H3MEHUHBOCTH Y 0co0eif 0ZIHOro BHAAY.

JlaGoparopnas padora «IIpucrnocodaeHnsi Opranu3MOB H HX OTHOCHTEIbHAS LEIeCO00Pa3HOCTbY.

Jlaboparopuas padora «CpaBHeHHE BHIAOB 110 MOP(OIOrHUECKOMY KPHTEPHION.

Tema 3. MakpodBo/IO1Hs U €€ pe3yabTaThl

MeTo/bl H3yuyeHus Makpos3BosoLHi. [laseoHTonorHIeckne MeTo bl H3yueHus sBomonnu. [lepexoaHbie
(hopmbl 1 PHITOrEHETHUECKHE PAJIbI OPraHU3MOB.

buoreorpadguueckne Metobl u3yuenus sostounn. Cpasuenue (Gpraopsl 1 GayHbl MATEPHKOB H OCTPOBOB.
Buoreorpaguueckne obnactu 3emiin. BHbl-3HAEMHKH U PETHKTEI.

OMOPHONOTHYECKHE M CPAaBHUTEILHO-MOP(OIOrHUECKHE METO/Ibl H3YUYCHHA IBOMOLMH. [eHeTHUeckue
MEXAHH3MbI YBOJIOLHH OHTOTCHE3a U MOSBJICHHUS IBOJIIOLMOHHBIX HOBINECTB. ['OMOJIOTHYHbBIC H AHATOTHYHbIC
opraubl. Pyaumenrapubie oprambl M ataBu3Mbl.  MOJEKyNISpHO-reHeTHYeCKHe, OHOXMMHYECKHE H
MaTEeMaTHYECKHE METO/Ibl M3y4eHHs 3BOMONHU. ['oMonornunbie reHsl. COBPEMEHHBIE METO/bI MOCTPOCHHSA
()MIIOTEHETHYECKNX JIEPEBbEB.



XpOMOCOMHBIE MYTALIHU H IBOJIIOLIHSA TE€HOMOB.

O0ume 3akonomeprocTH (npasuia) asomoumu. Hpunyun cyvenst ghynxyuii. HeoGpatHMocTh IBOIOLNH.
AnanTuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIOLMH.

JlemoncTpanuu

[Toprpersi: K. M. bap, A. O. Kosanesckuii, ®. Miosiep, D. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOreHETHYECKUH PALL JIOWAAN», «APXEONTEpPHKE», «3Bepo3yObie slephl»,
«Crerouedans», «Punnodure», «CemenHbie nanopoTHUku», «buoreorpaduueckne 30ubl 3emiuny», «/lpeiid
KOHTHHEHTOBY, «Pennkrel», «Hauanbuble craauu MOPHOHAIBHOTO Pa3BHTHS TO3BOHOYHBIX JKHBOTHBIXY,
«["omonornytbie H aHANOrHYHbIE Opraib», «PyanMeHTb», «ATaBU3MbIY, «XPOMOCOMHbIE HAOOPHI Ye/I0BEKA 1
muMnanse», «I'aBHble HanpasieHus BOIMOLHWY, «OOIMe 3aKOHOMEPHOCTH IBOIIOLMHY.

ObopynoBanue: KOIUIEKUMH, repOapHu, MyIshkKM HCKOMAEMbIX OCTATKOB OPraHW3MOB, MYIISKH
rOMOJIOTHYHBIX, AaHAJIOTHYHBIX, PYIMMEHTAPHBIX OPraHOB H ATABU3MOB, KOJUICKLIMH HACEKOMBIX.

Tema 4. llpoucxoxaenne n pasBuTHe KH3HH Ha 3eme

Hayunbie rHnoTe3bl NMPOMCXOXKAEHHS KH3HM Ha 3emue. AOuoreHes u nancnepmus. JloHayunsie
NPE/ICTABICHHS O 3apOJKIACHHH KHU3HH (KpealHoHn3M). ['HroTe3a MOCTOSHHOTO CaMO3apOoKACHHS KHU3HH H eé
onposepkenue onbiramu . Peau, JI. Crnasanuanu, J1. Tactepa. [Iponcxoxkaenne Ku3uu u actpodHosiorus.

OcHoBHble JTarnbl HeopranHyeckoil somounu. [Inanerapuas (reonoruyeckas) sBoonus. XumMudeckas
IBOJIOLHUSA. AGHOTEHHbIH CHHTE3 OpraHMYeCKUX BemecTs u3 Heopranumyeckux. Oneir C. Muuiepa u I, FOpu.
O6pasoBanne noauMepoB u3 MoHomepoB. KoauepsatHas runore3a A. M. Onapuna, runoresa nepBuvHOrO
Oynvona [k, Xonneiina, renernyeckas runoresa I'. Ménnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V.
['unbepra. opmuposanue MeMOpaH H BOSHHKHOBEHHE MPOTOKJIETKH.

Heropus 3emnn u metoasl e€ uzyudenus. Vickonaemele oprannueckue octatkd. ['eoxpononorus u eé
metosl. OTHOCHTeNbHAs U aOCONMIOTHAS TeOXPOHOIOTHS. ['@0OXPOHOIOrHYeCKas MIKala: J0HbI, IPbl, MEPHOJBI,
IMOXH.

Hawanbupie sransl opranuueckoil ssomonuu. Tlossaenne U 9BOMIOUMS MEPBBIX KIETOK. DBOJIOIHSA
merabonnu3Ma. BosnukHoBeHWe mnepBbiXx 2KocHcTeM. CoBpeMeHHbE MHKPOOHBIE OMOIUIEHKH KaK aHajaor
nepBbix Ha 3emie coobmects. CtpomatonuTel. [TpoKapHOTEI H yKapHOTBI.

[Tponcxosxaenue sykapuotr (cumbuorenes). IBOMIOUHOHHOE NTPOHCXOkIeHHEe BUpYcoB. [Tponcxoxkiaenue
MHOTOK/IETOUYHBIX OpPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHM3MOB.

OCHOBHBIE 3Tarnbl 3BOJIOLMH BBICIIHX pacTeHuit. OcHOBHBIE apomopdo3bl pactennii. Beixoa pactenuit
Ha cyury. [losBiaeHne cnopoBbIX pacTenuii M 3aBoeBaHHe UMH cyin. Cemennble pactenus. [Ipoucxoxaenue
LIBETKOBBIX PACTECHHIA.

OcHOBHBIE ITaNbl IBOJIOLMH KUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl KHBOTHBIX. Benjackas dayha.
KemOpuiickuit B3pbIB — M0sBICHHE COBpeMeHHBbIX THMOB. [lepBeie XxopaoBeie xuBOTHBIC. JKH3HB B BOjE.
DBomonus no3BoHouHsIX. [Tponcxoxaenne ampubuii 1 perrriamii. [IponcxokaeHne MICKONHTAIOMNX H ITTHIL.
[Tpunumun kioyeBoro apomopdosa. OcBoerne HECrO3BOHOUHBIMH U O3BOHOYHBIMH KHBOTHBIMH CYILIH.

PassuTHe KN3HH Ha 3emiie 10 ’paM M NepHojaMm: apxei, NpoTepo30ii, naneo3oi, Me3030H, KaiHO30ii.
OO6mas xapakTepuCTHKa KJIMMaTa M TeoorHdeckux mnpouecco. [losBnennme ¥ pacuBeT XapaKTepHBIX
oprann3moB. YrieoOpazoBaHue: €ro ycjaoBHs M BIHSHHE HA ra3oBblil cocTaB aTMoc(ephl.

MaccoBbie BbIMHPaHMS — SKOJIOTHMYECKME KPH3HChl npouuioro. ITpuumHBL M CHEACTBHA MAacCOBBIX
BbiMHpannii.  CoBpeMeHHbIH  JKONOrMueckuii  kpusuc, ero ocobennoctn. [lpoGnema  coxpanenmns
OGuopazHooOpa3us Ha 3emie.

CoBpemeHHasi cuctema opranuyeckoro mupa. [lpunumnsr knaccudukauun opranusmon. OcHOBHbIE
CHCTEMATHYECKHE IPYIIIBI OPraHN3MOB.

JlemoncTpanun

IMoprpersi: ®. Peau, JI. Cnamnanuanu, J1. ITacrep, U. M. Meunukos, A. WU. Onapun, Ix. Xongeiin, I'.
Ménnep, C. Muep, I'. [Opu.

Tabmuusr u cxemsl: «Cxema onbita @, Pexm», «Cxema onweita JI Ilacrepa no wusyuenuio
camo3apox/ieHus ku3Hm», «Cxema onbita C. Mumnepa, I'. IOpu», «Dtanel HeopraHMUecKOH IBOMIOLMHY,
«I'eoxpononornueckas mkana», «HauambHble STanmbl opraHumyeckoil ’Bomounn», «Cxema oOpazoBaHHs



sykapuot nytéMm cumbuorenesa», «Cucrema KuBOH 1pupoab», «CrtpoeHue BHpyca», «ApoMopdosbl
pacrennii»y, «Puanodurey, «OaHOKIETOUHBIE BOJAOpOCHH», «MHOrOKJIETOUHbIE BOAOPOCHH», «MXHu»,
«[anoporaukmny, «I"onocemenHble pacTeHus», «Opraxbl BETKOBBIX pacTeHHi», «Cxema pa3BHTHS JKHBOTHOTO
mupa», «Apomopdo3bl  KuBOTHBIX», «llpocreiimme», «Kumeunononoctusier, «l[lnockue uepBu»,
«YUnenncronorue», «Ppibbly, «3emHoBoanbiey, «lIpecmbikatommecsy, «[Ituuby, «Miekonuraromme,
«Pa3BuTue KH3HM B apxeickoil spen, «PasBuTHe KH3HH B NpoOTEpo30iickoi 3pe», «PasBuTne KM3HM B
naneo3oickoil ape», «PasBuTne XM3HM B Me3030icKoi 3pe», «Pa3BuTHE KH3HM B KaiHO30HCKOH 3pe»,
«CoBpeMeHHas CHCTEMa OPraHHYeCcKOro MHpa.

Obopynosanue: repdbapuu pacTeHHil pasiMuHbIX OTAEN0B, KOJUIEKLIMH HACEKOMBIX, BIIJKHBIE Mpenaparhl
JKHBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJIICKIIMHM HITIOKOKHX, CKEJIEThI MO3BOHOYHBIX KHMBOTHBIX, Uyyesa NTHIL U
3Bepeil, KOJUIEKIIHH OKaMEHENOCTEH, MONIE3HbIX HCKOMAEMbIX, MYJIAKH OPraHHYeCKHX OCTATKOB OPraHH3MOB.

Bupryaabnas Jabopatopuas pabdora «MozpenupoBanne oneitoB Muinepa-lOpn no usyuenuio
abMOreHHOro CHHTE3a OPraHMYeCKUX COCHHEHMIT B nepBHYHOI atmocdepe».

JlaGoparopuas padora «V3yueHne u oOnucaHne HCKOMAEMbIX OCTATKOB JIPEBHHX OPraHH3MOBY.

Ipakrinueckas padora «M3yuenune ocobeHHOCTEI CTPOCHHS PACTEHHI Pa3HBIX OTACIOBY.

Ipakrnyeckas padora «M3yuenue ocobeHHOCTEl CTPOCHHA NO3BOHOYHBIX JKHBOTHBIXY.

Tema 5. Ilpoucxoienne ye0BeKa — aHTPONOreHes

Pasjienbl 1 3a1aun aHTponosoruu. MeTojibl aHTPOINoIOrHH.

CraHOBIICHHE MpEACTaBICHUH O MPOHCXOXK/JICHHH ueloBeka. Penuruosueie Bozspenus. CoBpeMeHHbIE
Hay4HbIC TCOPHH.

Cxo/cTBO yesloBeKa ¢ KMBOTHBIMH. CHCTEMATHYECKOE 10/10%KeHHe YesoBeka. CBHIETENbCTBA CXO/ICTBA
4esloBeKa C JKUBOTHBIMHU: CpaBHHUTENBHO-MOp(onoruyeckue, aMOpHoIOrHIecKue, (PH3HOI0ro-0HOXNMHYECKHE,
nosejeHueckue. OTIMuYMS 4elOBeKa OT JKMBOTHBIX. [IpAMOXOjKJeHHE M KOMIUIEKC CBA3aHHBIX C HHM
NpHU3HAKOB. PasBUTHE rOJIOBHOTO MO3ra H BTOPOii CHIHAIBLHOH CHCTEMBI.

JBmwxkymme cwibl  (daktopsl) autponorexesa:  Ouonoruueckue, counanbhbie.  CooTHOEHHE
OHOJIOrHYECKNX M COUHATBLHBIX (DAKTOPOB B aHTPOINOTEHE3E.

OcHoBHble cTagnH aHTponoreHesa. Pannme wyenopexkooOpasHbie 00e3bsfHbI (IPOKOHCY/BI) W PaHHHE
MOHIMAbl — OOIIME NpPEAKH YeN0BeKOOOpasHbIX 00e3biH M Jo/eH. ABCTPAJIONUTEKH — JIBYHOTHE NPEIKH
nmozieit. YenoBek yMmenblii, nepBbie H3rOTOBJICHHS OpYAHi Tpyaa. YelnoBek npsaMoXoasiinii U nepBbiii BHIXO/
mojeit 3a npeaenst Adpuku. Yenosex reitensdeprekuii — oOmmMil NpeioK HEAHAEPTAILCKOrO 4YeOBeKa M
yesioBeKa pasymMHoro. YenoBek HeaHaepTalbCKHi Kak BHJ JHOZCH XONOAHOro kinmmara. YenoBek pasyMHBbIiH
COBPEMEHHOIO THIIA, JIEHHCOBCKHMIT YEJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npejaenamu Adpuku. IMaseoreneruka
H MaJcOreHOMHMKA.

DBOIOLNS COBPEMEHHOrO 4esnoBeka. EcrecTBeHHbll 0TOOp B momyasuusx uenoBeka. MyTtalHOHHbIIH
npouecc u nomumopdusm. Ionmynsuuonusie BomHbL, apeiid reHoB, murpauus u «dddexr ocHoBartens» B
MOMYJIALHAX COBPEMEHHOTO HEJIOBEKA.

Yenoseueckne pacel. [lonste o pace. boneiume packl: esponeoujHas (espasuiickas), ascTpano-
HErpoMHas (IKBATOpHAIbHAA), MOHIOIOMJIHAsA (a3maTcko-aMepHukaHckas). Bpems u nyTtu paccencHus
yenoBeka 1o ruladere.  ExmHerBo  wenoBeweckux  pac.  Hayunas  HecOCTOATENBHOCTH — pacu3Ma.
ITpucnocobieHHOCTL YenoBeKa K PasHbIM YCIOBHAM OKpYy:Katowiei cpebl. Biausuue reorpaduueckoii cpespb 1
apeiida reHoB Ha MOpHOJIOrHIO H (PH3HOIOIHIO YEJIOBEKA.

Mex/MCUMIUTHHAPHBIE METOAbl B (pU3HYecKol (OMOIOrHYecKoil) aHTPONOJOTHH. DBOJIKOIHOHHAS
AHTPONOJIOTHS. M MAJICOAHTPONOJIONHs HEIOBEUECKHX MOMysiiuii. BHoconmanbibie HCCIe10BaHus TTPHPO/IbI
yesioBeka. MeeneoBanue KOIBOMIOUNME OHOIIOMHYECKOr0 ¥ COLMANBLHOIO B YEJIOBEKE.

JlemoncTpanun

IMoprpersi: Y. Jdapsun, J1. Jlukn, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmubl n cxemsr: «Meroasl antpononoruu», «l'omoBHoi Mo3r uenoBeka», «YenoBexooOpasHbie
o0e3bsanbl», «CKener weloBeKa M CKeleT wumnanie», «PyaumenTsl M ataBusmbDy, «/IBHXKYHIHE CHIIbI
aHTPONOreHe3a», «IBONIOIMOHHOE JPEBO 4eloBeKay, «ABcTpanonurek», «YHenosek ymensiit»y, «Yemosek



npamMoxosiuiny, «Jlenncopekuii uenosexk» «Heaunepranbue», «Kpomansonus», «llpexkn uenoBeka»,
«DTarnbl YBOIIONNN YeroBeKka», «Packl yenoBekay.

ObopynoBanne: MyJs’KH OKaMeHelIocTel, MPeaMETOB MaTepHAIbHON KyJIbTYpbl MPEIKOB UelOBEKa,
penpoaykunn (otorpadun) kaptuH ¢ MHOOIOrHHECKUMH M OHOICHCKHMH CHOKETAMH MPOUCXOKIACHUS
yenoBeka, pororpaduu HAXOA0K HCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIE/b Yeperna Yel0BeKa
H yepera mMuMITaH3e, MOJIeb KHCTH YeJIOBEKA M KMCTH IIMMITIaH3€, MOJIE/IH TOpCa NPEJIKOB YeJ0BeKa.

JlabopaTtopnasn pabGora «M3yuyeHue ocoOeHHOCTEHl CTpPOEHHMsA CKeJleTa 4YesJOBEeKa, CBA3aHHBIX C
MPAMOXOMKICHHEM.

IpakTnueckan padora «M3yueHue HKONOrHYECKUX ajdanTaluii YeJI0BeKay.

Tema 6. IK0/I0rHA — HAYKA 0 B3AHMOOTHOIIEHHAX OPraHH3MOB H HA/0PraHH3MEHHBIX CHCTEM C
OKpYKalueH cpeoi

3apokaenue H pasBuTHe dKonorum B Tpyaax A. I'ymbonbara, K. @. Pymse, H. A. Cesepuosa, D.
I'ekkens, A. Tencnu, B. H. Cykauésa. Paszaensi u 3anaum 9kon0ruu. CBA3b 9KOJOIHH € IPYTHMH HAYKAMH.

Metosl sxonornu. [Tonessie HaGmoAEHNA. DKCIEPHMEHTBI B IKOJIOTHH: MPHPOJIHBIE H TabopaTopHBIE.
MosenmpoBanue B 9K0J0TrHH. MOHHTOPHHT OKpY Kalomiei cpe/ibl: JTOKAIbHbIH, PerHOHAIbHbIH 1 I100AIbHBIIH.

3HayeHHe IKOJIOTHYECKUX 3HAHMIT Ul 4enoBeKa. DKOJOrHYECKOEe MHPOBO33PEHHE KaK OCHOBAa CBs3CH
yesloBeyecTBa ¢ npupojoil. DopmMHpoBaHHE IKOMOrHYECKOH KyJIbTYPbl M 9KOJIOTHYECKOH IPaMOTHOCTH
HACEJICHHUA.

JlemoncTpanun

IMoprpersi: A. 'ymGonsar, K. @. Pynse, H. A. Cepepuos, D. I'ekkenb, A. Tencin, B. H. Cykaués.

Tabanupl 1 cxemsr: «Pasaenst skonorumy», «Merojibl 3ko0run», «Cxema MOHHTOPHHIA OKPYKalolIEH
cpeab».

JlabopaTopHnas pabora «M3yueHne METO10B IKOJIOTHUECKUX HCCIICI0BAHUID).

Tema 7. Oprauusmbl 4 cpeaa o0UTAHUS

Ixonoruyeckue (hakTopbl H 3aKOHOMEPHOCTH UX JeiicTBus. Knacendukanus sxonornyeckux Gakropos:
abuotnueckue, OnoTHUecKHe, aHTponoreHHsie, OOIIHE 3aKOHOMEPHOCTH JICHCTBUS YKOJIOTHYECKHX (DAaKTOPOB.
[TpaBuno muummyma (K. IHlnpenrens, 0. JIubux). TonepantHOCTb. DBpHOHOHTHBIE M CTEHOOHOHTHBIE
OpraHus3Mbl.

AGunoruueckne (axkropel. CBer kak sxonorndeckuii dakrop. JleficTBue pasHbIX yYacTKOB COJIHEYHOIO
CIEKTPa Ha OPraHu3Mbl. DKOJOIHYECKHE MPYIINbl PACTEHHH W JKHBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHrHalibHas
posib cBeta. DoTonepHOAN3M.

Temneparypa kak sxonorudecknii gaxrop. elicrBue tTemneparypbl Ha opranusmsl. [loiikuiaorepmusie u
rOMOHOTEPMHbIE OPraHH3Mbl. DBPHTEPMHbIE U CTEHOTEPMHbBIE OPraHH3Mbl.

BnaxkHocTs Kak skonoruueckuii axrop. [pucrnocodbnenus pacteHuii K noiepxkaHuio BOJHOro danaxca.
Knaccudukanus pactenmii no orHomennio k Boze. [IpucnocoOneHus XKHBOTHBIX K W3MEHEHHIO BOJIHOTO
pexHMa.

Cpeabl 00HTaHHMs OpPraHM3MOB: BOJIHAsA, HA3EMHO-BO3/YIIHAsA, MOYBEHHas, riyOMHHAS MOANOYBEHHAs,
BHYTpHOpranmzMeHHas. (Mu3nko-xuMuueckue ocoOeHHOCTH cpen oOuTanust opraHm3MoB. [Ipucnocobnenus
OPraHM3MOB K )KM3HH B Pa3HBIX Cpejlax.

buonornueckue purmbl.  Buemnue u BHytpeHHue puTMbl. CyTOUHBIE M TOJMYHBIE PHTMBL.
[TpHcnocodaeHHOCTL OPraHU3MOB K CE30HHBIM U3MEHEHHAM YCIOBHI KHU3HH.

Kuszuenusie Qopmbl opranu3moB. [lonstHe o ku3neHHoi dopme. JKusnenubie (OpMBI pacTeHmii:
JICpEBbsl, KYCTAPHHMKH, KYCTAPHHYKH, MHOTOJICTHHE TpPaBbl, OJHOICTHHE Tpasbl. JKusHeHHbie (OpPMBbI
AKUBOTHBIX: IHIPOOHOHTEI, T€OOHOHTHI, a9pOOHOHTEL. OCODEHHOCTH CTpOeHHs 1 00pa3a HKH3HH.

buoruueckue ¢axkropbl. Buabsl OHOTHYECKHX B3aHMOJACHCTBHIT: KOHKYPEHIHSA, XHIIIHHYECTBO, CHMOHO3 H
ero ¢opmel. [lapazutusm, koonepauus, MyTyanusM, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJ1eOHHYECTBO).
Herpodmuueckue B3aumopeiictBus (tonmueckue, ¢opuueckue, (abpuueckue). 3nauenue OHOTHUECKHX
B3aMMOJICHCTBHIA JUlsl CYILIECTBOBAHHS OPraHU3MOB B cpejie oOnTanus. [IpHHLMI KOHKYPEHTHOIO HCKIIOUEHHS.

JleMoHCTpanHH



Tabnuuel 1 cxembl: «Dkonorndeckue (axkroper», «CBETOBOH CHEKTP», «IKOJIOIHYECKHE IPYIIIbI
KHBOTHBIX 110 OTHOIICHHMIO K CBeTy», «TerIoKpoBHBIE KHBOTHBIE», «XOJNOJHOKPOBHbLIE IKHBOTHBIEN,
«DH3HONOTHYECKHE aJanTaluy JKHBOTHBIX», «Cpeasl oOHTaHMS OpPraHn3MoB», «BHOIOrHYECKHE PHTMBD),
«Kusnenusie Qopmbl pactenuit», «KnuszHeHHbie (OPMBI KHBOTHBIX», «IKOCHCTEMA WIMPOKOIMCTBEHHOTO
neca», «KkocuctTeMa XBoitHoro neca», «llenu nmuranusy, «XuumudectBon, «llapasutusmy», «KoHKypeHims»,
«Cumbnos», «kKommencanusmy».

OGopynoBanne: repbapuu pacTeHWil W KMBOTHBIX, NPHUCIOCOONEHHBIX K BIMAHHIO Pa3IHYHBIX
IKOJIOTHYECKHX  (aKTopoB, repbapuu  CBETOMOOMBBLIX, TEHEIIOOMBLIX M TEHEBBIHOCIHMBBIX PacTEHMId,
CBETONOOMBBIC, TEHENOOMBBIE M TEHEBLIHOCIMBBLIE KOMHATHbIE PpAacTeHus, repdapuu M KOJUICKLMH
TEIJOMOOMBbIX, 3HMOCTOHKHX, MOPO30YCTOHYHBBLIX PACTEHMil, uyyena NTHIL U 3Bepel, repdapun pacTeHui,
OTHOCAIHUXCA K TUrpoduTaM, kcepoduraM, Me3o(pHTaM, KOMHATHBIE PACTEHHS JAHHBIX TPYMI, KOJUICKIHH
JKHBOTHBIX, OOMTAIOIINX B pa3HbIX cpejax, repOapHM M KOJUIGKLMH PACTEHHi M JKHBOTHBIX, 00J1aJaroInx
YepTaMH MIPUCTIOCOOICHHOCTH K CE30HHBIM W3MECHEHHSAM YCIOBHH JKH3HM, repOapiu M KOIICKINH PACTCHHIT 1
KHBOTHBIX Pa3IHYHBIX JKH3HEHHBIX (JOPM, KOJUIEKIMH JKHBOTHBIX, YYaCTBYIOIHX B PA3THYHBIX OHOTHYECKHX
B3aHMO/ICHCTBHUSX.

Jlaboparopnasi padora «BeusiBienne npucrnocobieHuii OpraHu3MoB K BIMSHUIO CBETa».

Jlaboparopnas padora «BoisgBiaenne npucrnoco6ieHuii OpraHu3MoB K BIHSIHHIO TEMIIEPATYPbI».

JlaGopaTopHas padoTa « AHATOMHYECKHE OCOOEHHOCTH PACTEHNH M3 Pa3HbIX MECT OOHTAHMAY.

Tema 8. Dxos10rusi BHIOB M NONY AU

DKomoruyeckue XapaktepucTukd  nomynsun. [lonynsums kak Ouonorwveckas cucrema. Poib
HEOJIHOPOJIHOCTH  cpestbl, (u3nyeckux OapbepoB M ocobeHHocteil OHoMOrMM BHIOB B (POPMHPOBAHHH
MPOCTPAHCTBEHHOH CTPYKTYphl nonyisauuii. OCHOBHBIC MOKa3aTeIH MOMYAALHMH: YHCICHHOCTb, TMJIOTHOCTD,
BO3pacTHas M MOJI0Bas CTPYKTYPa, POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCT, MHUTPALHSL.

DKosnorudeckas CTpykrypa nonyisiuu. OneHKa YHCICHHOCTH nomyisuun. JInHamuka nomyisnun u e
peryasumns. buornueckuit norenunan nonyasuud. Mozennposanue JuHaMukH nonyisuun. Kpussie pocra
YUCIIEHHOCTH momynsauun. Kpueble BbDKMBaHWA. Perynsiums YHCIGHHOCTH NOMYJSLHHA: posib  (PaKTOPOB,
3aBHCSALINX U HE 3aBHCALMX OT IUIOTHOCTH. DKONIOrHueckue crpareruu BuaoB (r- u K-crparerun).

[MonsTue 06 rkonornyeckoii Huwme Bujaa. Mecrooburanne. MHOromMepHas MoJiesb KOJ0IHUECKOH HUILIN
Jlx. M. Xarunncona. Pazmeps! skonornueckoii nuiu. IloteHimanbias u peanu3oBanHas HHILIH.

Buj kak cucrema momyasimid. Apeanbl BHIOB. BHIbl M HMX JKH3HEHHBIE CTpaTerHH. DKOJIOrHUEcKHe
IKBHBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHHS W MUTPALIHii )KUBOTHBIX. BHOIOrHYECKHE HHBA3HU YYIKEPOHBIX BUIOB.

JlemoucTpanun

IMoprper: JIx. Y. XatuuHcoH.

Tabmuupl 1 cxembl: «DKONOrMUECKHE XapaKTEPUCTHKH nomynsauun», «l[IpocTpancTBeHHas CTpyKTypa
nonysiHmy, «Bo3pacThbie nupaMuibl nonyasinny, «CKOpOCTh 3aceeHnst MOBEPXHOCTH 3eMIIH Pa3IHYHBIMH
opranuuszmamuy, «Mojens sxonornyeckor Huim Jx. M. Xatuunconay.

ObopynoBanue: repbapun pacTeHHiT, KOJIEKIHH JKHBOTHBIX.

Jlaboparopnas padora «IIpucrnocobaeHnsi ceMsiH pacTeHHIT K paCCEICHUION.

Tema 9. Dko0rus coodmecTs. IKOJOrHYECKHE CHCTEMBI.

Coobuiecrsa opranu3mos. buotienos u ero ctpykrypa. CBa3u Mex1y opranusMamu B GHoueHose.

Okocucrema kak oTkpbitas cucrema (A. JUk. Tenciu). DyHKUHOHANbHBIC OJIOKM OpPraHM3MoOB B
IKOCHCTEME: TPOAYLEHTbI, KOHCYMEHTbI, peayleHTbl. Tpoduueckne ypoBHH. Tpoduueckue LENH U CETH.
Abnornueckue 610kn sxkocuctem. [Toussl n mibl B 3kocHcTeMax. KpyroBopor BelIECTB M MMOTOK IHEPIUH B
IKOCHCTEME.

OcHoBHBIE TOKa3zaTeau 9KocHCTeMbl. buomacca M npoaykums. DKOJIOMHYECKHE MMHPAMMIBI HHCEI,
OGHOMacCchl U JHEPIHH.

Hunamuka  sxocucmem.  Kamacmpoguweckue — nepecmpoiiku. — @aykmyayuu.  Hanpasnenubie
3aKOHOMEPHBIE CMEHBI COOOMIECTB — cyKueccu. IlepBHYHBIE M BTOPHYHBIE CYKIECCHH M HMX IPHUMHBIL.



AHTpONoreHHsie BozzaelcTBus Ha cykueccnu. Kimmakcnoe coobuectBo. buopasnooOpasue u noaHora
KPYroBOpOTa BELIECTB — OCHOBA YCTOHYHBOCTH COOOIIECTB.

[IpHpoaHbIE IKOCHCTEMBL. JKocucmeMbl 03€p u pex. DKocucmemvt Mopell u oKeaxHos. DKocucmembl
MYHOp, 1ecos, cmenetl, NyCmuiHb.

AHTPOIOreHHBIE IKOCHCTEMBI. Arposkocucrema. ArpoueHos. Pasinumsa Mex1y aHTPONOreHHbIMH H
MPUPOAHBIMH IKOCHCTEMAMH.

Ypboakocucrembl. OCHOBHBIE  KOMIIOHEHTBI  ypOoskocuctem. [Topoackas ¢uopa u  dayna.
CunanTponuszauns ropojckoii ¢ayusl. bBuomoruueckoe M X03MHCTBEHHOE 3HA4YCHHE AarpodIKOCHCTEM H
ypboskocucTem.

3akOHOMEPHOCTH (POPMHPOBAHMS OCHOBHBIX B3aHMOJCHCTBMH OpraHM3MOB B 3KocHCTeMax. Poib
Kackaono2o sghghexma u 6ud06-30ughukamopos (Kio4esvix 6udos) 6 (hyrkyuonuposanuu sxkocucmem. Ilepenoc
IHEPrHH M BEIIECTB MEX1y CMEXKHBIMH YKOCHCTEMAaMH. Y CTOHYHBOCTH OPraHH3MOB, MOMYJIALHIA U DKOCHCTEM B
YCJIOBUAX ECTECTBEHHBIX M AHTPOIIOTEHHBIX BO3ICHCTBHI.

Mexanusmpr  6030eicmeus  3azpAsHenUl  PA3MBIX  MUNOE HA  CYOOP2AHUIMEHHOM, OP2aAHUIMEHHOM,
NONVAAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbI IKON02UHECKO2O HOPMUPOBAHUA AHMPONO2EHHO20
6o3z0eticmeud. Mero0710rus MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX HKOCHCTEM.

Jlemouncrpanuu

IMoprper: A. Jlx. Tenciu.

Tabauuel n cxembl: «CTpykTypa GHOIIEHO3a», « DKOCHCTEMA LIMPOKOIUCTBEHHOTO Jlecay, « DKocHcTeMa
XBOIHOrO Jseca», «DYHKIUHOHAILHbIC TPYIMbl OPraHW3MOB B 9IKocHcTeMe», «KpyroBopor Belects B
akocucremey, «llenn nuranms  (macTOMuHas, JETPHTHAs)», «DKOJOrHYECKas INHpaMHIa  YHCEN»,
«Jxonoruueckas nupamujaa Ouomacch», «DKonoruueckas nupamujaa sHeprum», «OOpazoanue Oonotay,
«[lepBuunas cykueccusi», «Boccranopnenue jeca mocie noxapa», «IKOCHCTEMA 03€pay, «ATPOLEHO3»,
«KpyroBopoT BemecTs u NOTOK YHEPrun B arpouenosey, «[Ipumepsr ypboskocucrem».

OOopynoBanne: repbapuu pacTeHuit, KOMICKIMH HACEKOMBIX, 4ydena NTHIL W 3Bepeil, repdapum
KyJIBTYPHBIX H JIHKOPACTYLIMX PACTEHHI, aKBAPHYM KaK MOJIEJb IKOCHCTEMBI.

Ipakrinyeckas padora «M3yuenue u onucanue ypooIKOCUCTEMBDY.

Jlaboparopuas padora «M3yuenue pazHooOpasus MEIKHX [MOYBEHHBIX HYICHHCTOHOI'MX B PasHbIX
IKOCHCTEMAXY.

IKCKypeHst «DKCKYpcHs B THIHYHBIH OHOreoueHos (B ayOpasy, Oepe3HsiK, €lbHHK, HA CYyXOAOJIbHBII
WIN MOIMEHHBII JTyT, 03epo, 6010TO)».

DKCKYpeHst «DKCKYpPCHs B arpodKOCHCTEMY (Ha MOJIe HIIH B TEIUIMYHOE XO3SHCTBO)Y.

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buocdepa — obuierianerapras obosouka 3eMiH, 1€ CyIIEeCTBYET WIH CyIIECTBOBAIA *KN3Hb. PazBuTHe
npejacrasienuii o 6nocdepe B Tpyaax D. 3iocca. Yuenne B. M. Bepuajackoro o 6uocdepe. Obmactn Guocdeps
u e€ cocras. JKupoe BetectBo Guocdepst 1 ero GyHKUHH.

3akoHoMepHOCTH cymiecTBoBaHus Onocdepbl. Ocobennoctn OHochepsl Kak riodaibHON IKOCHCTEMBI.
Jlunamuueckoe paBHoBecne B Guocdepe. KpyroBopors! BemecTs M OMoreoXmmuueckue LHKIBI (yriaepozaa,
aszora). PurmuunocTs sBinenuii B 6uocdepe.

3onaneHOCTL OHOcdepol. Tlonstue o Onome. OcHoBHBbIE OMOMBI CYIIM: TYHApA, XBOIHbIE Jeca,
CMEIIAHHBIE M IIMPOKOJMCTBEHHBIE Jieca, CTENH, CABAHHbI, IYCTBIHM, TPONHYECKHE JIECd, BHICOKOIOPBSI.
Knumar, pacTuTesbHblii U JKHBOTHBIH MU OHOMOB CyIlIH.

Crpyxrypa u (yHKUHS JKHBBIX CHCTEM, OLICHKA HX PECYPCHOro noteHuuana u ouocdepubix GyHKIHIA.

JleMmoncTpanuu

[Toprpersi: B. M. Bepnaackwuii, 2. 31occ.

Tabmnust 1 cxemsl: «l'eocdeps 3emmn», «Kpyrosopor aszora B npupojae», «Kpyrosopor yriepoaa B
npupozae», «KpyroBopot kucnopoza B npupozae», «Kpyrosopot Bojs B npupoe», «OCHOBHbIC GHOMBI CyILII,
«Kimmaruueckne nosica 3emin», «Tynapa», «Taiiran, «Cmemanusiii necy, «llInpokonncrsennsiii jiecy,
«Crtenby, «CaBannay, «Ilycreinsay, « Tponuueckuii necy.

ObopynoBanue: repbapun pacTeHHii pa3HbIX OHOMOB, KOJUICKIIHH KHBOTHBIX.



Tema 11. YenroBexk u oKpysKaiouas cpejaa

DKONOrHYecKHe KpH3MChl M uX mnpuuubbl. BoszgeiicrBue uenoBeka Ha Ouocepy. 3arpsasnenue
BO3ayIIHOH cpeabl. Oxpana Bo3ayxa. 3arps3HeHHe BOJAHOH cpeabl. OxpaHa BOJHBIX pecypcoB. Paszpymienue
nousbl. OXpaHa no4BeHHbIX pecypcoB. M3menenue kiumara.

AHTPONOreHHOE BO3ACHCTBHE HA pPACTUTENbHbIH W KMBOTHBIH Mup. OXpaHa PpacTHTEIBHOTO M
KHBOTHOrO Mupa. OCHOBHbBIE NMPHHLMUILI OXpaHbl NpHpobl. Kpachbie kiuru. Ocobo oxpaHseMbie NPUPOHbIE
tepputopun (OOIIT). Boranuueckne cazibl U 300J0rHYECKHE NAPKH.

OCHOBHbIC ~ NPHHLMIMBI  YCTOHYMBOrO  pasBUTHS  4ejoBedecTBA W npupoabl. PanuonanbHoe
NPUPOAOIIOIL30BAHHE M COXpaHeHHe OHoMornyeckoro pasHoodpasus 3emian. OOLIHE 3aKOHOMEPHOCTH
ri00aIbHBIX IKOJIOTHUECKHX KPH3HCOB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA H €TI0 BEPOATHBIE MOCIEACTBHS.

Pa3zeuTHe METO/I0B MOHMTOPHHTA pa3BHTHA ONACHBIX TEXHOTEHHBIX mpoueccoB. Cucmenmibte
ucenedoeanus nepexooa K pecypcocoepezaroujeli u KOHKYpeHmocnocobuol suepzemuxe. buonozuveckoe
paznoobpasue u ouopecypcvl. Hayuonarvnvie ungpopmayuonnsie cucmemst, obecneuusaroujue odocmyn K
unpopmayuu no COCMOSHUIO OMOeTbHbIX 6U006 U IKocucmem. OCHOGbI IKopeaburumayuu IKocucmem u
cnocoboe Gopuosl ¢ buonoepescoeHusmu. PekoHcmpykyus MOPCKUX U HAZEMHBIX IKOCUCTIEM.

Jlemoncrpauuu

Tabmnupl 1 cxembl: «3arpasuenue arMocheps», «3arpasnerne ruapocdepo», «3arpsa3HeHUe MOYBbIY,
«[TapuukoBslit 3 pex», «Ocobo oXpaHsieMble NPHPOHBIE TEPPHTOPHIY, «MOJIENIH YIIPaBISEMOro MUPa».

O6opynoBanme: pororpaduu oxpansembix pactenuii u xuBoTHeIX KpacHoii kuurn Poccuiickoit Menepanmnu,
KpacHoii KHHIH pernoHa.



NNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 10 BUOJIOI'MHA HA
YPOBHE CPE/IHEI'O OBHIEIO OBPA30BAHMUS

JUYHOCTHBIE PE3VJIBTATDI

®IroC COO ycranasnupaer TpeboBaHMS K pesy/bTaTaM OCBOCHHs OOYHYaOIIMMHUCH HPOrpaMm
cpejiHero obuiero oOpazoBaHHs: IMYHOCTHbIE, METANPEAMETHBIE H MTPEAMETHBIE.

B cTpykType IHMYHOCTHBIX pPE3yJbTATOB OCBOCHUS [MPOrpaMMbl [0 OHOJIOTMH  BbIJCJICHbI
CHIEAYIOLIHE COCTaB/ISAIONINE: OCO3HAHHE O0YHaIOINMHCH POCCHICKON Ipak/IaHCKOH MAECHTHYHOCTH —
FOTOBHOCTH K CaMOpPa3sBHTHIO, CaMOCTOSATE/JILHOCTH M CAMOOTIPEACNICHHIO, Haauque momusayuu K
o0yueHnio OHONOTHH, yerenanpasienHoe pazeumue BHYTPEHHHX YO€XKJEHHH IMYHOCTH Ha OCHOBE
KJIIOUEBBIX [EHHOCTEH M MCTOPHYECKHMX TPAIULIMI Pa3BUTHS OHMOJOTHYECKOTO 3HAHMS, 20MOBHOCHb U
cnocobnocms  00YHAIOUIMXCH  PYKOBOJCTBOBATLCA B CBOCH JIEATEILHOCTH LEHHOCTHO-CMBICIIOBBIMH
YCTAHOBKaMH, TPHCYUIHMH CcHCTeMe OHonormueckoro 00pa3oBaHWA, Haiuyue npagoCOIHAHUS
9KOJIOTHYECKOH KYJIbTYPbI, CHOCOOHOCMU CMABUMb NEIIN H CTPOUTH JKU3HCHHbIE TITAHBL.

JluuHOCTHBIE Pe3y/bTaThl OCBOCHMS MPOrPaMMbl 110 OHOJIOTHMH JOCTUTAIOTCA B €AMHCTBE yueOHOI
M BOCHHTATE/NLHOW  JICATEIBHOCTH B COOTBETCTBMH € TPAAMIMOHHBIMH  POCCHHCKUMM
COLMOKYJILTYPHBIMH, HCTOPHUYECKHMH M JIyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, NPHHATLIMH B 001IECTBE
npaBuJiaMH M HOPMAaMmH TOBEACHUS M CIOCOOCTBYIOT TPOIECCAM CAMOIO3HAHHSA, CAMOBOCITHTAHHS M
CaMOpa3sBHTHA, PA3BHTHS BHYTPECHHEH MO3MLMM JIMYHOCTH, NATPHOTH3MA W YBOKEHHS K 3aKOHY M
IPaBOINOPS/IKY, YEIOBEKY TPY/a K CTapiieMy MOKOJEHHIO, B3aUMHOI0 YBaXeHHs!, OEpPeKHOro OTHOMICHHS
K KyJIbTYpPHOMY HacleQHI W TpaJHUHAM MHOrOHaUMOHanbHOro Hapoaa Poccuiickoii Denepaumuu,
MIPUPOJIE M OKPYIKAIOLICH cpese.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHMS YyueOHOro mnpeamera «buoMOTHS» JOMKHBI OTpPaXKaTh
FOTOBHOCTH M CIIOCOOHOCTH 00YHAIOIINXCS PYKOBOACTBOBATHLCS CHOPMHPOBAHHON BHYTPEHHEH MO3HUHEH
JUYHOCTH,  CHCTEMOI  LEHHOCTHBIX  OpPHEHTAlMif, MO3WTHBHBIX  BHYTPEHHHUX  yOexIeHHI,
COOTBETCTBYIOMIMX TPAAMIMOHHBIM HEHHOCTAM POCCHHCKOro 0OIIeCTBa, pPACIIMPEHHE IKH3HEHHOTO
ONnbITa M ONbITA ACSATEJNLHOCTH B IPOLECCE pealiH3aliu OCHOBHBIX HAlpaBJICHHH BOCIHTATENbLHON
JEATENBHOCTH, B TOM YHCJIE B HACTH:

1) rpak/1aHCKOro0 BOCIMTAHNSA:

c(hOpMHPOBAHHOCTL TPAKIAAHCKON MO3UIMH 00yHalolerocsi Kak akTHBHOIO M OTBETCTBEHHOIO
YjieHa pOCCHHCKOTo obuiecTna;

OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX NpaB M 00S3aHHOCTEN, yBaKeHHE 3aKOHA M NPaBONOPSIKA;

FOTOBHOCTb K COBMECTHOI TBOPHECKOIl JeATCIBHOCTH NMPH CO3/IaHUH YUeOHBIX MPOEKTOB, PEIICHHH
yueOHBIX H NMO3HABATEILHBIX 3a/1a4, BHITOJIHEHUH OHOIOTHYECKHX YKCIIEPUMEHTOB;

CrocoOHOCTL ONpEeIsiTh COOCTBEHHYIO TMO3MIMIO 0 OTHOIICHHIO K SBJICHHAM COBPEMEHHOMH
KH3HH U OOBACHATH e€;

YMEHHE YUYHMTHIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aHMO/EICTBHS
moziei ¢ pasHbIMH yOeKICHHAMH, KYJILTYPHBIMU LIEHHOCTSIMH H COLIMAILHBIM MOJIOKCHHEM;

rOTOBHOCTh K COTPY/HHUYECTBY B NPOLECCE COBMECTHOIO BBINOJHEHHS Y4eOHbIX, MO3HABATEIbHBIX
M HMCCIIEIOBATENILCKHX 3a/1a4, YBAXKHTEIBHOIO OTHOMICHHS K MHEHHIO OMNIOHEHTOB NpPH OOCYXKACHHH
CIIOPHBIX BONPOCOB OMOMIOrHYECKOro Co/IeprKaHus;

FOTOBHOCTB K TYMaHUTAPHOMH H BOJIOHTEPCKOI AEATEIBHOCTH;

2) NaTPHOTHYECKOIr0 BOCIIMTAHMSA:

c(hOopMHPOBAHHOCTL POCCHHCKON IPakIaHCKOM MICHTHYHOCTH, ATPHOTH3MA, YBAKEHUS K CBOEMY
HApO/y, HyBCTBA OTBETCTBEHHOCTH nepea PoauHoit, ropoctu 3a cBoii kpait, cBoto Pojuny, CBOi A3bIK H
KYJIBTYpY, MPOLLIOE ¥ HACTOsIIeEe MHOTOHALMOHAILHOTO Hapo/a Poceuu;

LIEHHOCTHOE OTHOLICHHE K NPHPOJAHOMY HACHCAMIO M NAMATHHKAM TPHPO/bI, JOCTHKECHUSAM
Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOMOTHAX, TPY/IE;



CIOCOOHOCTD OUCHUBATL BKJIal pOCCHﬁCKHX y‘léHle B CTAHOBJICHHC H pPAa3BUTHUC 6]10]10[‘"",
MOHMUMAHUA 3HA4YeHHs OMOJIOTMH B INMO3HAHWHM 3aKOHOB TPHPOJIbI, B JKN3HH YEIOBEKa W COBPEMEHHOIO
obmecTna;

njaeiiHas yoex1€HHOCTb, FTOTOBHOCTh K Ciy:KeHuio M 3ammte OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyap0y;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

0CO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHIICKOrO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSA, ITHYECKOTO MTOBEICHHUS;

crnocoOHOCTL OLEHMBATHL CHTYAUHIO M NPHHMUMATh OCO3HAHHBLIE PEIICHHS, OPHEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI H LIGHHOCTH;

OCO3HaHKE JTHYHOTO BKJIaZla B MOCTPOCHHE YCTOHUHBOrO Oyayuiero;

OTBETCTBCHHOC OTHOHICHHC K CBOMM pOAHTECIAM, CO3JaHHIO CCMbM Ha OCHOBC OCO3HAaHHOIO
NPUHATHS HEHHOCTEH CEMEHHOMH KH3HH B COOTBETCTBHM € TPAAMIMAMH Hapoa0B Poccum;

4) 3CTeTHYECKOTr0 BOCHHTAHMSA:

ACTECTHYCCKOE OTHOIICHHE K MHpPY, BKIO4Yas 3ICTCTHKY 6LlTa, Hay4HOro # TCXHHYCCKOIrO
TBOpHECTBA, CHOPTA, TPy, 001IECTBEHHBIX OTHOLICHHUI;

MOHUMAHHE IMOLHOHAIILHOTO BO3ACHCTBHS KUBOH MPUPO/IbI U €€ LEHHOCTH;

rOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHME NPOABIATH KayecTBa
TBOPYECKOH JTHYHOCTH;

5) ¢usnueckoro BocnuTaHusi, GOPMHPOBAHUS KYJbLTYPbI 3J0POBbSl H IMOUHOHAJIBLHOIO
dsaronoJyuns:

MOHUMAaHHE W peann3auus 370poBoro M Oe3omacHoro oOpa3a JKu3HM (3710pOBOE TMHTaHHE,
CO6JI!OIICHHC FHTHCHHYECKHUX TIpaBHJII H HOPM, CGIUIaHCHpOBaHHblﬁ PEKHUM 3aHATHH H OT/1bIXAa,
perymsipHas (pu3M4YeCKas AKTHBHOCTH), OCPEKHOT0, OTBETCTBEHHOTO M KOMMETEHTHOTO OTHOLICHHMS K
cobcTBEHHOMY (PH3HMUECKOMY H IICHXHYECKOMY 3710POBbIO;

ITOHUMAHHC ULHCHHOCTH NpaBWJl MHAMBHAYAJIBHOI'O M KOJUJICKTHBHOIO Oe3onacHoro NMOBECJACHHUA B
CHTYALHSX, YIPOKAIOUIHNX 3I0POBBIO U JKH3HH JTIOJCH;

OCO3HAHHE TMOCNIEACTBHIA U HENPHATHS BPEAHBIX NPUBbIYEK (YNOTPeOICHHs AJIKOroJisl, HAPKOTHKOB,
KypeHus);

6) TPY/10BOT0 BOCTIHTAHHSN:

FOTOBHOCTB K TPY/1y, OCO3HAHHE 1ICHHOCTH MacTepcTBa, Tpyaoaodue;

FOTOBHOCTb K AKTHBHOH JEATENLHOCTH TEXHOJIOIMYECKOH M COLMAILHON HarpaBIeHHOCTH,
CnocoOHOCTL HHUIIMHPOBATh, MJIAHUPOBATH U CAMOCTOSATENILHO BBIMOIHATEL TAKYHO JEATEIBHOCTD;

HHTEpeC K pasnnudbiM - cdepam  npodecCHOHANBHON — JCSTEIBHOCTH, YMEHHE COBEpIIaTh
0cO3HaHHBIH BeIOOP Oyaymieit npodeccun n peann30BbIBaTE COOCTBEHHbIC KH3HEHHBIC TJIAHBI;

rOTOBHOCTB M CMOCOOHOCTL K 00pa3oBaHMIO M caM000pa30BaHUIO Ha MPOTAKEHUHN BCEH KH3HM;

7) 3K0JI0rH4eCKOr0 BOCIIHTAHHS:

IKOJIOrHYECKH Liesnecoodpa3Hoe OTHOMLIEHHE K NPUpPOoJe KaK MCTOYHHMKY JKH3HH Ha 3emile, OCHOBE
€€ CyUICCTBOBAHMA;

MOBBIIECHHE YPOBHS YKONOTHUECKOM KYJIbTYpPbI: PHOOPETEHHE OMBITA [JIAHUPOBAHMS MOCTYIKOB
OLIEHKH X BO3MOXHBIX MOCIEACTBHIT U151 OKPYKAIOLIEH CPe/ibl;

0CO3HaHHE I1100abHOrO XapakTepa IKOJIOrHUECKHX npobiieM H myTel HX pelieHus:;

CHOCOOHOCTL HCMONB30BATL NMpUOOpETaeMble MPH H3yYeHWH OHONOrHM 3HAHUSA W yMEHHA TpH
peleHun 1podiaeM, CBA3aHHBIX C PANMOHAIBLHBIM NPUPOJONOIb30BaHHEM (coOI0/IcHHE TpPaBHII
MOBEJICHNS B MPHPO/IE, HAlpaBICHHBIX HAa COXPAHEHHE PABHOBECHS B HKOCHCTEMaX, OXpaHy BHJIOB,
sKocHeTeM, Onocdepst);

AKTHBHOE HENPHATHE ACHCTBHH, NMPHHOCALIMX BPE OKPYKAloOlIEH NPHUPOAHOIT cpeie, yMEHHe
NPOrHO3HPOBATL HEONArONPUATHLIE IKOJIOIMYECKHE [OCIEJACTBHA MPEANPUHHUMAEMBIX JACHCTBHH M
NpeI0TBpaIaTh HX;



HAUTHYHUE Pa3sBUTOrO 3KOJOIHYCCKOro MbIILICHHA, IKOJIOTHYECKOH KYJIbTYPBI, OIlbITa ACATCILHOCTH
9KOJIOTHYECKOH  HAlpaBIEHHOCTH,  YMEHHSA  PYKOBOJACTBOBATHCA MMM B TIO3HABATEILHOIH,
KOMMYHHKATHBHOH M COLMAIHOH MPAKTHKE, TOTOBHOCTH K Y4YacTHIO B NMPAKTHYECKOH AEATElILHOCTH
IKOJIOTHYECKOH HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(h)OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
1 OOLIECTBEHHON NPAKTHKK, OCHOBAHHOTO HA JHAJIOre KyJbTYp, CMOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO
MECTa B MOJHKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOI M YMTATEILCKOH KyJbTYPbl KaK CPEACTBA B3aHMOACHCTBHS MEKILY
JHO/IbMHU M NO3HAHUS MHPA;

noHumanue crneuudukn OHONOrMM Kak HaykKH, oOco3HaHHs e€ pond B (hopMHPOBaHHH
PalMOHAJIIBHOIO HAY4YHOrIo MBINUICHHS, CO3JaHHM LEJOCTHOIO MNpeacCTaBJICHUA 06 OKpYXarwueM MHpE
KaK O CIMHCTBE MPHPO/IbI, Y€JOBEKA U OOIICCTBA, B O3HAHUN MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHHH
npoOieM coXpaHeHus MPHPOJHOTO PABHOBECHS;

yOekAEHHOCTD B 3HAUUMOCTH OHOJIOTHH JUIS COBPEMEHHOH LMBHIM3ALMH: o0ecreueHHs HOBOTO
YPOBHS Pa3sBHUTHA MEAMLMHBI, CO3JaHUE [EPCICKTUBHBIX OHOTEXHONOIHIH, CNOCOOHBIX pelarh
pecypcHbie 1podaeMbl pasBUTHS YEJOBEHECTBA, MOMCKA MYyTEeH BBIXOAA M3 I00abHBIX YKOIOIHYECKHX
npobnem H obecrnedyeHus mnepexoja K YCTOHYHBOMY Pa3sBHTHIO, PALMOHAILHOMY HCIOJIb30BAHHIO
NPHPOJIHBIX PECypcoB M (POPMUPOBAHHIO HOBBIX CTAHAAPTOB JKH3HH;

3aHHTEPECOBAHHOCTL B MOJYYCHHH OHOJIOTMYECKMX 3HAHMIT B LEAAX MOBLILICHHUS OOuICH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH, KaK COCTABHOH 4acTH (PYHKUHOHAJIBLHOH IPaMOTHOCTH
oOyuatommxcs, GopMUpyeMoii pu u3yueHnH OHONOTHH;

MNOHHUMAaHHE CYHIHOCTH METOAOB MO3HAHHS, HCITOJIB3YEMEBIX B €CTECTBCHHBIX HAayKax, CcriocoOHOCTH
UCTIO/IB30BaTh TOJYyHACMbIC 3HAHWA JUIS aHanu3a U OOBACHCHHA SBJICHHI OKpPYKAKOLIEro MUpa H
HPOUCXOASAIMX B HEM M3MEHEHHI, YMEHHE Jelath 000CHOBAHHbLIE 3AKJIIOYEHHS HA OCHOBE HAyuYHBIX
Q)ax'ron H MMCHOIIHXCA JAHHBIX C LCIbIO IMOTYUCHHSA JOCTOBEPHBIX BbIBO0B;

CrocoOHOCTL CAMOCTOSTEILHO MCHOIb30BaTh OMONOTHYECKHE 3HAHMA U peuieHus npobieM B
peaibHbIX JKU3HEHHBIX CHTYALIUAX;

OCO3HAHHE LEHHOCTH HAY4YHOI JAEATEIbHOCTH, TIOTOBHOCTH OCYIUECTBISTH MNPOCKTHYIO H
MCCIIEI0BATENILCKYIO JIESTENIbHOCTh HHAWBHIYAIBHO U B TPYIINE;

FOTOBHOCTb M CIOCOOHOCTh K HENMPEPLIBHOMY 00pa30BaHHMI0 H caMO0Opa3oBaHHIO, K aKTHBHOMY
MOJIYYEHHIO HOBBIX 3HAHMIT 110 OMOIOIHH B COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTAMH.

METATNIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS yueOHOro npeamera «buonorus» BKIIOYAIOT: 3HAYHMBbIC
ans  (OPMHPOBaHMS ~ MHPOBO33pCHHMA  OOyHAlONMXCA  MEKIMCUMIUIMHAPHBIC  (MEXKIPEIMETHbIC)
obuIeHay HbIC MOHATHS, OTPAKAIOUINE LETOCTHOCTh HAYHYHOH KapTHHBLI MHpa M crieuuduky MeroioB
MO3HAHHUA, MCMOJb3YEMbIX B €CTECTBCHHBIX HayKaX (BCU.ICCTBO, SHEPIrUs, SABJICHHE, MPOLECC, CHCTEMA,
Hay4HbIil (DaKT, NMPHUHLMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs, HCCIeJ0BaHHE, HabIoAeHue,
M3MEPEHHE, OJKCHNEPHMEHT M JpPYrHe); YyHuBepcalibHbie yueOHble jeiicTBHA  (1103HABATEIbHBIE,
KOMMYHHKaTHBHBIE, PEryIaTHBHBIE), obecnieunBatonine GopMupoBanne (QyHKIMOHAIBHOH rPAMOTHOCTH
H COIMATBLHOW KOMNETEHUHH OO0yvarolmMxcs; crnocodHOCTh 00yvalmmxcs HCNo/Ib30BaTh OCBOCHHBIC
MEHCIHCUNIUIMHAPHBIC, MHPOBO33pDEHYECKHE 3HAHMA M yHUBEpcalbHble Yy4eOHble JCHCTBHA B
M03HABATE/ILHONH W COLMAIILHOM MPAaKTHKE.

B pesynbrate usyyenus OGMOJIOrMM Ha ypoBHe cpeaHero obuiero obpasoBanus y odyuaiomerocs
Oyayr cdopmupoBaHbl MO3HABaTENbHbIE YHUBEpcaldbHble Yy4eOHble AeHCTBHA, KOMMYHHMKaTHBHbIC
YHUBEpCaibHble y4eOHbIC ACHCTBHSA, PEryJisSTHBHbIC YHHMBEpCajibHble yueOHbIC JCHCTBHS, COBMECTHAs
JCATENIbHOCTb.



MCTaﬂpCﬂMCTHblC pe3yiibTaThl OCBOCHHA IMPOrpaMMbl CpPEAHCIO 061110['0 06pa3oaanml JOJDKHBI
oTpaKarh:

OBgJajienne yHHBEPCAIbHBIMH Y4eOHbIMH N103HABATEILHBIMH e CTBHSIMH:

1) 6a3oBbIe JOrHYecKHEe AeHCTBHS:

CaMOCTOATENILHO (DOPMY/IMPOBATEL M AKTYaTH3HPOBATHL MPOOJIEMY, PACCMATPHBATEL €€ BCECTOPOHHE;

MCIIOJIb30BaTh [PH OCBOGHHHM 3HAHMH TNPHUEMBI JIOFMYECKOrO MbILUICHHS (aHain3a, CHHTE3a,
cpaBHeHus, kiaccuukammu, 06001IeHNs), pacKpbIBaTh CMbICA OHOJIOTHYECKHX MOHATHH (BBLICIATH MX
XapakTepHbIe MPU3HAKH, YCTAHABIHBATH CBA3H C JAPYTHMH MOHATHAMM);

ONpeIeNTh LEIH ACATEIbHOCTH, 3a/laBas napaMeTpbl U KPUTEPHH HX JIOCTHKEHHS, COOTHOCHTD
pe3yJIbTaThl IS TEIbHOCTH C NMOCTABICHHBIMH LEJISMH;

HCIOIB30BaTh OHONIOrHYEeCKHE MOHATHA /11 00bACHEHHS (DAKTOB U SIBICHHI KHBOI NMPHPO/IBI;

CTPOHTL JIOTMYCCKHE PpaCCYXKACHHA (HHJIyKl'HBHblC, JACAYKTUBHBIC, 110 aua.nomu). BBISIBJIATH
3aKOHOMEPHOCTH ¥ [POTHBOPEYHS B pacCMaTPHBACMbIX SBJICHHAX, (OPMYIHPOBATL BBIBOJLI W
3aKITIOUCHHS;

NPUMECHATE CXEMHO-MOJIC/IIBHBIC CpE€ACTBa A  NPEACTABIICHHA CYUHICCTBCHHBIX CBS3EH ©
OTHOINCHMH B M3y4yaeMblX OHONOrmdeckux OObEKTax, a TakkKe MNPOTHBOPEYMIi pasHOro poja,
BBISIBJICHHBIX B PA3/IHYHbIX HH(OPMAIMOHHBIX HCTOUHHKAX:

paspabaTbiBaTh IUIaH pelieHus npodiaemMbl ¢ y4€TOM aHanM3a HMMEIOIMXCS MaTepHasIbHBIX H
HeMaTepHalIbHLIX PECypPCOB;

BHOCHTb KOPPEKTHBBI B JCATEIBLHOCTb, OLICHHBATL COOTBETCTBUE PE3Y/ILTATOB LEJSIM, OLCHHUBATD
PHCKH MOCIIEACTBHI JESTENLHOCTH;

KOOPJAMHHPOBAaTb M  BBIMONHATE  pabOTy B YCIHOBMSX  pPealbHOrO, BHPTYaJIbHOTO W
KOMGHHHPOBaHHOI‘O Bzaumoneﬁcmm;

Pa3BHBATh KPEATHBHOE MBIIIICHHE TPH PEIICHUH KH3HCHHBIX MPodIeM.

2) Da30BbIE HCCJIEI0BATEILCKHE JICHCTBHS:

BJIQJICTh HAaBbIKaMH y‘-lCﬁHO-HCC.ﬂG}JOBaTeJIbCKOﬁ H HpOCKTHOﬁ JACATCIILHOCTH, HaBbIKAMH
paspeteHus 1mpodiaeM, crocoOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOATEILHOMY MOHCKY METOJOB PELICHUS
NPAKTHYECKHX 3a7a4, MPUMEHEHHIO Pa3/IHYHbIX METO/IOB NO3HAHUSA;

MCIIOJIL30BATh  PA3JIMYHBLIE  BHABI  JCATEJLHOCTH 10  TMOJYYEHHIO HOBOIO  3HaHMS, €ro
MHTEpIpeTalui, npeodpa3oBaHiio ¥ NMPUMEHEHHIO B YYeOHBIX CHTYalMsIX, B TOM YHCIE TPH CO3/1aHUH
yueOHbIX H COLIHAIbHBIX MPOCKTOB;

(dhopmMHpOBaTL HAYYHBII THI MbIUUICHHS, BIAJACTh HAYYHOH TEPMHMHOJIOTHEH, KIIOYEBBIMH
MOHSTUSIMH 1 METO/IaMH;

CTaBUTh M (hOPMYIHPOBATL COOCTBEHHBIC 3a/1a4u B 00pa30BaTE/IbHOI ICATEIBHOCTH U KH3HCHHBIX
CHTYAIIHsX;

BBISIBIIATH TPHYHMHHO-CJICJICTBCHHBIC CBA3H M AKTYAlM3MPOBATh 3a/la4y, BBIABMIAThH TMIIOTE3y €€
pelieHns, HaXOAWTh apryMEHThI /Ul JI0Ka3aTeJbCTBA CBOMX YTBEPIKACHWH, 3a/laBaTh rapameTpsl M
KPHTEPHH PELICHHUA;

AQHAJIM3HPOBATb TOJYHYCHHBIC B XOJE PELICHHS 3a/a4M PE3y/IbTaTbl, KPUTHYCCKH OLEHHBATL HX
JIOCTOBEPHOCTh, MPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHAX;

JIaBaTh OLIEHKY HOBBIM CHTYALHSIM, OLIEHHBATH TPHOOPETEHHBIH ONbBIT;

OCYIIECTBIISATL LIEJICHANPABICHHBIH TOMCK MepeHoca CpeiACcTB W crnoco0oB  JeiicTBUS B
poecCHOHATBHYIO CPELy:

yMeTb NePeHOCHTh 3HAHHUS B MMO3HABATE/ILHYIO H MPAKTHYECKYIO 001aCTH KNU3HEACATEILHOCTH;

yMETb HHTEIPUPOBATH 3HAHHS W3 PA3HBIX MPEJAMETHBIX 00J1acTeil;

BBIZIBUI'ATh HOBbLIC HICH, MPCUIArate OPUrHHAJAbHBIC NMOAXO0/bI H PCHICHHUA, CTABHUTH HpOﬁJlCMbl H
3a/1a4M, JIOMYCKAIOIIHE AlTbTCPHATHBHBIC PEILICHHS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCA B PA3IMUHBIX HCTOUYHMKAX MHpOpMauun (Tekcre yueOHOro nocoOus, Hay4dHO-
TIOTYJISIPHOI JTHTEpaType, OHOTOTHYECKHX CIOBapAX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B



WUntepuere), ananuzupoBath MHGOPMALMIO Pa3iHYHLIX BHIOB M (OPM NpeacTaBiICHHS, KPUTHYECKH
OLICHHBATh €€ JIOCTOBEPHOCTL M HEIPOTHBOPEYHBOCTD;

(hopMyIIHPOBATH 3aMPOCHl H MPUMEHATH PA3IHYHbIC METO/IbI P MOHCKE H 0TOOpe OHOIOrHYECKOiH
nHpopmarn, HeOOXOIMMOI U151 BBINONHEHHUS yueOHbIX 3a1a4;

npuobperath  ONBIT  MCMOAB30BAHMA  MH(POPMALHOHHO-KOMMYHMKATHBHBIX  TEXHOJIOIHii,
COBEPIIEHCTBOBATH KYJILTYPY aKTHBHOI'O HCIIOJIb30BAHHS PA3/IMYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOATENILHO BbIOMpaTh ONTHMaILHYIO (hopmy mpezcTaBieHus GuoNOrHueckoil MHGopmMalnu
(cxembl, rpad MKy, AHarpaMMbl, TabIHIBL, PHCYHKH H JIPYroe);

HCII0JIb30BaTh HAY4YHbIH A3bIK B KayecTBe cpejacTsBa npu pabdore ¢ Gnosnornyeckoii nudopmanmeii:
NPUMEHATb XHMHUYECKHE, (PH3NUECKHEe H MAaTeMaTHYECKHE 3HAKH W CHMBOJIbI, (hopmysisl, abGOpeBnatypy,
HOMEHKJIATYpY, HCIOIL30BATh H NPE00Pa30BLIBATE 3HAKOBO-CHMBOTHYECKHE CPE/ICTBA HATIIATHOCTH,

BJIaJICTh HABBIKAMM PACMO3HABAaHMA M 3aiuThl MH(OpMaunH, HHPOPMALHOHHONH Ge30macHOCTH
JIMYHOCTH.

OBgJ1ajlenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU J1eHCTBHAMMU:

1) obmenne:

OCYMIECTB/IATL KOMMYHHMKALMM BO BceX cdepax KM3HM, aKTHBHO Y4acTBOBAThL B JMAIOre WIH
JIMCKYCCHH 10 CyllecTBY 00CYKaeMoi TeMbl (yMEHHE 3a/1aBaTh BONPOCHI, BBICKA3bIBATh CYWHJICHHS
OTHOCHTENILHO BBINOJIHEHHS NpeUlaraeMoi 3a1aui, y4YHThIBaTh HHTEPECHl M COIIACOBAHHOCTL MO3MLHIH
JPYTHX YYaCTHHKOB JIHAJIOTa WM UCKYCCHH);

pacriozHaBath HepepOaibHbIC CcpeicTBa OOLIEHHMS, MOHMMAThL 3HAYEHHE COLMAIBLHBIX 3HAKOB,
IPEANOCHUIOK  BO3HMKHOBEHHMSI KOH(QIMKTHBIX CHTyauMil, yMeTb CMAryarTh KOH(UIMKTBI M BECTH
NeperoBopbI;

BJIAZIeTh Pa3IM4YHBIMU crioco0aMu OOILEHHS M B3aUMOJAEHCTBUS, MOHMMATh HAMEPEHUs JPYrHX
Mo, MPOABIATh YBAKHTEILHOE OTHOMICHHE K cOOCCEHHKY M B KOppekTHOI (hopme dopmynupoBath
CBOM BO3PaKEHUA;

pa3BEPHYTO M TOrHYHO M3/1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHHEM A3bIKOBBIX CPE/ICTB.

2) coBMeCTHAS IeSITEIbHOCTD:

MOHUMATH M MCIIOJIL30BATH PEHMYILECTBA KOMAHHON ¥ MHAHBHYAIbHOH paboThl NPH pelIeHHN
Ouosornyeckoil  1npodiaembl, 0DOCHOBBIBATHL ~ HEOOXOAMMOCTH  NPUMEHEHHS  TIPyNNoBeiX  (opm
B3aHMO/ICHCTBHS NPH peLIeHnH yueOHOil 3anauu;

BHIOHpATL TEMATHKY M METO/bl COBMECTHBIX JCHCTBHI ¢ y4€Tom oOMX HMHTEPECOB M
BO3MOKHOCTEH Ka)k/10r0 4ieHa KOJUIEKTHBA;

MPHHUMATH 1IEJTH COBMECTHOM JICATEIbHOCTH, OPraHU30BbIBATL U KOOPJMHHPOBATH JACHCTBUA 10 €
JOCTHIKEHHIO: COCTABIATH IUIAH JCHCTBHH, pacrnpejenaTb poiu ¢ y4ETOM MHEHHMH YYaCTHHKOB,
o0cyKIaTh pe3yIbTaThl COBMECTHOI paboTsi;

OLICHHBATh Ka4eCTBO CBOEIr0 BKJIAJa M KakIOro y4acTHHKA KOMaHzbl B 0OwMii pe3ysbTar 1o
pa3paboTaHHBIM KPHTEPHSAM;

MpelaraTh HOBBIE MPOCKTHI, OLECHUBATH WAEH C TMO3MIMH HOBW3HBI, OPHTHHAILHOCTH,
NPAKTHYECKOI 3HAYMMOCTH;

OCYIIECTBIISATL MO3UTHBHOE CTPATErHYECKOE MOBEJCHHE B PA3IMUHLIX CHTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIMATHBHBIM.

OBJ1ajleHHe YHHBEPCAJbHBIMH PEryJIssTHBHBIMH A€ CTBHIMM:

1) camoopraunzanms:

MCII0Ib30BaTh OHONIOrHYECKHE 3HAHMS JUISL BBISBJICHHS MPOOJEM M UX PELICHHS B JKHU3HEHHBIX M
yueOHbIX CHTYalHsIX;

BbIOMpAaTL HAa OCHOBE OMOJIOrHYECKHX 3HAHMH 1IEJCBbIE W CMBICIOBbIC YCTAHOBKH B CBOMX
JCHCTBHAX M MOCTYNKaxX [0 OTHOLUEHWIO K JKHBOI INPHPOZAE, CBOEMY 3J0POBbIO H 310POBbIO
OKPYKAIOLINX;

CaMOCTOATENILHO OCYIIECTBIAThL 03HABATE/IbHYIO JICATEbHOCTD, BbIABIATEL MPOOIEMBI, CTABUTH U
(opmympoBaTh cOOCTBEHHbIE 3a/1a4 B 006pa30BaTe/IbHOI JACATEILHOCTH U KH3HEHHbBIX CHTYALHAX;



CaMOCTOATCJIBHO COCTABJIATL IUIAH PCIICHUA ﬂpOGJ’lCMbl C y'-léTOM HMCIOLHUXCA PpECypCoOB,
cOOCTBEHHBIX BO3MOKHOCTEH M NPENoYTeHHMI;

J1aBaTh OLEHKY HOBBIM CHTYaIHAM;

PaCIIMPATL PaMKH y4eOHOro mpeMera Ha OCHOBE JIMHHBIX MPEANOYTECHHIH;

JIeJ1aTh OCO3HAHHBII BBIOOP, apryMEeHTHPOBATH €ro, 6paTh OTBETCTBEHHOCTH 3a PElLICHHE;

OLIEHHBATH MPHOOPETEHHDIH OIBIT;

criocoOcTBOBaTH (POPMHPOBAHUIO U NMPOSBICHUIO IIMPOKOI 3pYAHIIMK B pa3HbIX 00JacTAX 3HAHHH,
MOCTOSHHO MOBbIMIATL CBOI 00pa3oBaTebHbII U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYallHsM, BHOCHTb KOPPEKTHBBI B JICATEILHOCTb, OLIEHMBATH
COOTBETCTBHE PE3YJILTATOB LIEJISAM;

BJIAJACTh HABbLIKAMH M03HABATEILHOMH pe('bJ'ICKCHH KaKk OCO3HaHusA COBCPLIACMBIX lICﬁCTBHl"'l H
MBICJIMTEJIBHBIX TIPOLIECCOB, MX PE3yJbTATOB M OCHOBAHHI, MCIOABL30BATH MPHEMBbI peduieKCHu s
OLICHKH CHTYallMH, BBIOOPA BEPHOTO peLICHHS;

YMETh OLICHUBATL PHCKH M CBOCBPCMCHHO MPUHHUMATL PCILICHUA ITO HX CHHKCHHIO,

[PHHUMATH MOTUBBI H APIYMEHTbI APYTHX [IPH AHAIN3E PE3Y/IbTATOB ACATEILHOCTH;

3) npuusiTHe cedst M APYrux:

NPUHUMATB ce0sl, MOHMMAas CBOM HEIOCTATKH M JIOCTOMHCTBA;

MPHUHUMATL MOTHUBBI H aPTYMEHTbI JIPYTHX [PH aHAIH3E Pe3y/IbTaToB JCATEIbHOCTH;

IpH3HaBaTh CBOE MPABO M MPABO APYTHX HA OIIKOKH;

Pa3sBHBaTh CIIOCOOHOCTH MOHUMATL MUP C TO3HIIHH JIPYTOro YesIoBeKa.

NMPEJAMETHBIE PE3YJIbTATDI

[lpeamerHbie  pesyinbTaThl  OCBOGHHMsA cojepikanus yuebHoro mnpeamera «buonorus» Ha
yriy61€HHOM ypPOBHE OpHEHTHPOBaHBI Ha obecriedeHue npoduiabHOro obyueHus oOyuarommuxcs
Oouonorun. Oum BrmoYaloT: crneuuduyeckue s OMOJOIMM HAYYHBIC 3HAHMA, YMEHHS H CHOCOObI
JICHCTBHIT MO OCBOGHMIO, MHTEpNpeTalMu W Npeodpa3oBaHMIO 3HAHMH, BWBI JIEATEIBLHOCTH 10
TMOJIYMCHHIO HOBBIX 3HAHHIH W UX NMPHMEHCHHIO B Pa3IHYHBIX y4eOHBIX, a TAK/KE B PEAJIbHbBIX JKH3HEHHBIX
cutyaumnsx. [Ipeamernsie pesyabTaThsl MPeACTABICHbI 0 IOJaM H3YHEHHS.

[peamMeTHbie pe3yabTaThl OCBOGHMA YyueOHoro mpenmera «buonorus» B 10 Kracce JONKHBI
OTpaXarh:

c(hOPMHPOBAHHOCTL 3HAHWIT O MecTe M poIH OMONOrHH B CHCTEME ECTECTBEHHBIX HayK, B
(hOPMHPOBAHMH ECTECTBEHHO-HAYYHOH KapTHHBI MHPa, B MO3HAHHM 3aKOHOB MPHPOJBLI M PEIICHHH
npodjeM pPalHOHAILHOIO MPUPOAONOIL30BAHUSA, O BKIAJAE POCCHHCKHX M 3apyOekKHBIX YYEHBIX B
pazeBuTHe GHONOTHH;

BJIAJICHHE CHCTEMOH OHONIOrHYECKMX 3HAHMH, KOTOpas BKJIIOYACT:  OCHOBOIOJATAlOIIME
Ouonoruyeckue TEPMMHBI M NOHATHA  (JKM3Hb, KJIETKAa, OpraHusM, MeraboiaM3M, TromeocTas,
CaAMOPEryJIslMsA, CaMOBOCIIPOM3BEICHHE, HACJIEACTBEHHOCTh, HW3MEHYMBOCTB, POCT M Pa3sBHTHE),
Ouonornueckne Teopuu (kinerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomuas
Teopus HacneactBenHoctH T. Moprana), ydenus (H. WM. BasmioBa — o uenrtpax MHoroo0pasus u
MPOUCXOKICHUS KYJIBTYPHBIX PAcTeHHii), 3aKOHbI (€1MHO0Opa3Hs MOTOMKOB [EPBOrO [OKOJIEHHS,
paclleruIeHus, YHCTOThl raMeT, He3aBUCHMOro HacieaoBanus I'. Menjens, roMolornuecknux psjaos B
HacneAcTBeHHOI u3mMeHunsoctn H. M. Bagunosa), npuHIMIEL (KOMIUIEMEHTapPHOCTH);

BJIaZICHHE OCHOBHBIMM METOJAMH HAYYHOrO TO3HAHMA, HCHOJb3YeMbIX B OHOIOrHYECKHX
HCCIIEI0BAHMAX JKHMBBIX 00BEKTOB (Onucanmne, usmepenue, HaboIeHHE, IKCIIEPHUMENT);

YMEHHE BbIIENIATL CYIIECTBEHHbIE T[PH3HAKH: BHPYCOB, KIETOK [POKAPHOT M  3YKapHOT,
O/IHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, B TOM HHciie OaKTepHii, rpuboB, pacTeHHil, KHBOTHBIX
M 4eIOBEKa, CTPOEHHSI OpPraHoOB M CHCTEM OpraHOB pPaCTCHHil, JKMBOTHBIX, HYEJOBEKA, [POLECCOB
KH3HENACATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTeHHil, KMBOTHBIX H YEJIOBEKa, OHONOrHYECKHX
nporeccoB: oOMeHa BemecTB (MeTadoim3M), NpeBpalleHHs SHEPrHH, OpOKeHHS, aBTOTPO(HOro M



rerepoTpoHOro THHOB mnHUTaHMs, (POTOCHHTE3a M XEMOCHHTE3d, MMTO3a, Meio3a, raMerorcHesa,
IMOpHOreHesa, nocTIMOPHOHATBLHOIO Pa3BUTHS, PA3MHOKEHHS, HHAMBHIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aHMO/ICHCTBHS I'€HOB, reTepo3Hca, HCKYCCTBEHHOrO 0TOOpa;

YMEHHE YCTAHABIMBATH B3aHMOCBS3M MEXKY OPraHOMIAMH KJIETKH M HX ()YHKILHSIMH, CTPOCHHEM
KJIETOK pa3sHbIX TKaHel M MX (YHKUMSAMH, MEKIY OpraHaMH M CHCTEMaMW OPraHoB Y pacTeHuii,
KHBOTHBIX M YEJIOBEKA M MX (DYHKIMAMH, MEK/Ly CHCTEMaMH OPraHoB M MX (DYHKUMAMH, MEXK/LY ITanamu
ofMeHa BelecTB, ATanaMM KICTOYHOTO I1HMKJIA M JKM3HEHHBIX LMKJIOB OPraHW3MOB, STanamu
IMOPHOHAIILHOTO Pa3BUTHS, FEHOTUIIOM U ()eHOTHIIOM, )eHOTHIIOM U (haKTOpaMH cpesibl OOHMTaHHS;

YMEHHE BBISBIATE OTIHYNTEIbHBIE MPH3HAKH KUBBIX CHCTEM, B TOM YHCJIE PACTEHHI, IKUBOTHBIX H
yeJloBeKa;

yMEHHE HCMONb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOIOrMYECKYl0 TEPMHUHOJIOTHIO U
CHMBOJIHKY JUIS I0KQ3aTeJIbCTBA POJCTBA OPIaHHU3MOB Pa3HbIX CHCTEMATHUECKHX IPYII;

yMeHHe peiiath OMOIOrHYeCKHe 3ajaud, BLIABIATH NPHYMHHO-CICJCTBEHHBIC CBI3H MEKIY
vcelielyeMbIMi OHOIOTHYECKHMHE MPOIECCaMi M SBICHHAMMH, JIETaTh BHIBO/bI H MIPOTHO3bI HA OCHOBAHWH
MOJIyUEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOIHATH JIabopaTtopHbie M npakTuyeckue pabotel, cobnonaTh npasuia npu padore ¢
yuedHbIM 1 JlabopaTopHbiM 000py/1I0BaHHEM;

YMEHHE BbIIBUTATh IMIIOTE3bl, MPOBEPATh MUX IKCNEPHMEHTANLHBIMU CpeacTBaMH, GopMyaHpys
e HCCIII0BAHM S, aHAJIN3NPOBATh MOMYYEHHbIE Pe3yJIbTaThl H Je1aTh BbIBO/IbI;

YMEHHE y4acTBOBaTh B yueOHO-HCCIeA0BATENLCKON paboTe 1o 6HONOrMH, IKOTOTHH U MEIHLIMHE,
MPOBOAMMOI Ha 0ase IIKOJbHBIX HAyYHbIX OOWECTB, W NYyOJIMYHO NPEACTABIATH IOJYYECHHbIC
pe3ynbTaThl HA YYeHHYECKHX KOH(EepeHLHAX;

yMEHHE OLICHMBATh HTHYECKHE ACMEKThl COBPEMEHHBIX HCCIIe0BaHMH B oOmact Ouonoruu u
MEAMLMHBL (KJIOHHPOBAHHE, HMCKYCCTBEHHOE OILUIOJIOTBOPECHHE, HANPABJICHHOE H3MEHEHHE TeHOMa M
CO3/laHHE TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISITh OCO3HAHHBIT BeIOOp Oyaymed npodeccHOHaNbHOH AEATeNbHOCTH B
obnactn OHONOTHM, MeIHIMHBI, OHOTEXHOIOTHH, BETEPHHAPHH, CEIBCKOrO XO3fHCTBA, MHIICBOH
NPOMBILLICHHOCTH, yIyOnaTh [03HABaTENbHbIH HMHTEPEC, HANPABJICHHLIH HA OCO3HAHHBLIH BbHIOOP
COOTBETCTBYIOLIEH MPOecchH U NMPOAoIKEHHE OHONIOrHUEcKOro 006pa3oBaHus B OPraHM3alMsix CpeaHero
npo¢)eCCHOHATBHOTO M BHICIIEro 00pa30BaHUs.

[Ipenmernsie pe3yabTathl OcBOeHMst yueOHoro mnpeamera «buosorus» B Il Kiacce 1OMKHBI
OTpaxkarh:

c(hOPMHPOBAHHOCTL 3HAHMI O MeCTe M pPOJIM OMONOrMH B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHPOBAHNH COBPEMEHHOIT €CTECTBEHHO-HAYMHOH KapTHHBI MHpa, B MO3HAHWH 3aKOHOB NMPHPOLI H
pELIEHHH DKOJIOrMYeCKHX MpoOIeM 4eIoBeqecTBa, a TAKKEe B PEHICHHH BOMPOCOB PALMOHAIBLHOTO
MPHPOONONIL30BaHNS, U B (JOPMUPOBAHHH LICHHOCTHOIO OTHOLICHHS K NPHPO/IE, 00IIECTBY, HYEI0BEKY, O
BKJI/IE POCCHICKHX H 3apyOeimHBIX yUEHBIX-OHOIOTOB B pa3sBHTHE OMOIOTHH;

YMEHHE BIaJeTh CHCTEMOIl OMOIOrHUeCKMX 3HAHUWiIl, KOTOpas BKIIOYAET OMNpeJAeneHHs WU
MOHUMAHHE CYIIHOCTH OCHOBOIOJATAIOIMX OMOMOrMYECKHX TEPMHHOB M MOHATHH (BM, YKOCHCTEMA,
Oouocdepa), Ouonoruyeckue Tteopuu (BoimonuonHas Tteopus Y. JlapBuHa, CHHTETHUECKas TeOpHs
sBosounn), yuenus (A. H. CesepuoBa — o nyrsax M HanpasieHusx ssomounn, B.M. Bepnajickoro — o
ouocepe), 3akoHs! (reHetueckoro pasHosecus JLx. Xapaun u B. BaiinOepra, 3aposiiieBoro cxojacrea
K. M. bopa), npauna (muuumyma lO. JInGuxa, 5KOMOrH4ecKoW NHpPaMubl DHEPrHUH), THIIOTE3bI
(runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BJIaJIeTh OCHOBHBIMH METOJIaMH HAay4YHOI'O MO3HAHMs, HCIOJIb3YEMbIMH B OHOJIOTHYECKHX
MCCIIEI0BAHUAX HHBBIX OOBEKTOB M HKOCHCTEM (ONHCaHHe, H3MepeHHe, HAaONI0JeHHE, IKCIICPUMEHT),
criocodamMu BbISBICHHS M OLICHKH AHTPOMOTI€HHbIX H3MEHCHHI B IIPHPOJIE;

YMEHHE BbIIEIATH CYLECTBEHHBIE NMPU3HAKHU: BHIO0B, OMOreouleHO30B, sKocucTeM M Ouocdepsl,
CTAOMAM3MPYIOIIETO, JIBHKYIIETO M Pa3pbiBalOLIEro €CTECTBEHHOro OTOOpa, amionarpHyeckoro M
CHMIATPHYECKOTO BHA000pA30BaHMs, BIMSHHS JABHKYIIMX CHJI JBOJIOLNH HA TeHO(OHI MOMYJISIIH,



NPUCIOCOOJCHHOCTH OpPraHu3MOB K cpeae  0OMTaHMs, HEPEJAOBAaHUS HANPABJICHHIT  IBOJIOLHH,
KPYroBOpOTA BEILECTB M MOTOKA YHEPTHH B IKOCHCTEMAX;

YMEHHE YCTAHABIMBATL B3aHMOCBSI3H MEXJAY MpOLECCaMH HSBOJIIOLWH, JBHKYIIMMH CHIAMH
AQHTPOTIOTeHEe3a, KOMITOHEHTAMH PAa3JIHYHBIX IKOCHCTEM M MPUCIOCOOICHHSIMH K HUM OPraHH3MOB;

YMEHHE BBISBIATh OTIHYUTEILHBIC MPH3HAKH JKUBBIX CHCTEM, MPUCTTIOCOOICHHOCTh BHOB K Cpeje
oburanus, abHOTHYECKMX M OHOTHYECKMX KOMIIOHEHTOB HKOCHCTEM, B3aUMOCBS3EH OpraHu3sMoB B
coo01IecTBaxX, AaHTPOTIOTEHHBIX W3MEHEHHIT B 9KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apryMEHTbI, OHOJIOIHYECKYI) TEPMHHOJIOIHIO H
CHMBOJIMKY JUISl JIOKA3aTENbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKMX IPYIIIL, B3aHMOCBS3H
OPraHM3MOB M cpe/bl OOMTaHM#, €JAMHCTBA YEJIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHS
MHOT000pazus BUJIOB H 9KOCHCTEM KaK YCIOBHS COCYLIECTBOBAHUS MPUPO/ILI H YEIOBEUECTBRA;

YMEHHE pemiath OHOJOTMMECKHE 3a/aud, BBIIBIATH NPUYMHHO-CIICACTBEHHBIC CBA3H MEXKIY
HccIelyeMbIMi OHOIOTHYECKHMHE TTPOLECCAMH M ABICHUAMH, J€IaTh BHIBO/bI M IIPOrHO3bI HA OCHOBAHWH
MOJIYUYEHHBIX PE3yJIbTaTOB;

yMEHHe BBINOIHATEL NabopaTopHbie W npakTuueckue pabotsl, cobmogaTs npasuia npu padore c
yueOHpIM 1 JTabopaTopHbIM 000pY/I0BAHKHEM;

YMEHHE BbIJIBUTATh IMIIOTE3bl, MPOBEPATH MX IKCHEPUMEHTAILHBIMU CpeACTBaMHU, (HOpMYyIHpYs
LeJb HCCIIE0BAHM, AHAJIM3UPOBATE MOJMYUYEHHBIE PE3YJIbTAThl H JEIaTh BbIBOJIbI;

YMEHHE y4acTBOBaTh B yueOHO-HCCIIe10BaTeNbCKOH paboTe Mo OHOIOruN, IKOIOTHH U MEIHILIMHE,
NpoBOMMOIT Ha 0ase IIKOJABHLIX Hay4HbIX oOOwECTB, W MyOJHYHO [PEACTaBAATL MOJIYYCHHBIE
pe3yibTaThl HA YYEHHUYECKHX KOH(EPEHIHAX;

yYMEHHE OLIEHHBATh FMUMOTE3bl H TEOPHH O MPOHCXOXK/ICHHH KN3HH, YellOBeKa M YeI0BEeUYeCKHX pac,
0 NPHUYHHAX, MOCJIEACTBHAX H Criocodax npeaoTepaiieHus riodanbHeIX H3MEeHeHHH B Guocdepe;

yMEHHE OCYIIECTBISATH OCO3HAHHBIT BbIOOp Oyaymieil mnpodeccHoHaNbHON AEATEILHOCTH B
obsiacTn  OMOJIOrMH, SKOJIOTHH, TIPHPOAONOJIL30BAHUA, MEJHLHHBL, OHOTEXHOJIOIHH, TCHXOJIOIHH,
BETEPUHAPHH, CEILCKOTO XO35ICTBA, MUILEBOIT MPOMBIILIEHHOCTH, YIIyOIsTh O3HABATE/ILHBIH HHTEpEC,
HATpPaBJICHHbII HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOMICH NMPodhecCHH H NMPOoAoIKeHHe OHOIOrHYECKOT0O
00pa3oBanus B OPraHu3alusix CpeaHero npodeccHoOHaAILHOrO H BbICILEro 00pa3oBaHms.



Kpurepun oneHuBanus H HOPMbI OLLEHOK 00y4AIOLIHXCS

Ouenka yernoro orsera yuyammuxest Orverka "5" craBures B ciyqae:

l.  3uanus, noHumanus, riyOMHbI yCBOEHHS 00yuarommuMmcs BCero o0bEMa rnporpaMMHOro
Martepuana.

2. YMeHHus BBUIENATH INIABHBIE MMOJ0KEHHS B H3YHEHHOM MaTepHuase, Ha OCHOBaHWH (aKkToB
u npumepoB 0000maTth, Jenarh BbIBOAbI, YCTAHABIMBATH MEKIPEAMETHBIC M BHYTPHIIPEAMETHBIC
CBSI3H, TBOPUYECKH MPHUMEHSIET MOJIYYEHHBIC 3HAHHS B HE3HAKOMOW CHTYaLMH.

3. OrcyrcrBue omMOOK M HEJIOYETOB MPH BOCMPOM3BEJACHUH M3YYEHHOIO MaTepuasa, npu
YCTHBIX OTBETAX YCTPAHEHHE OT/CAbHBIX HETOUHOCTEH € MOMOLIBIO JIOTIOIHHTEIBHBIX BONPOCOB
yuHTens, coOI0IeHNe KyIbTypbl YCTHOI pedH.

Ormerka "4":

1. 3HaHKe BCEro H3y4EHHOTO NMPOrpaMMHOTO MaTepHaa.

2. VMeHHIl BBIACTATH IJIaBHBIC [MOJOKEHHS B M3yMCHHOM MaTepHase, Ha OCHOBaHHM (hakToB M
npuMepoB  0000waTh, /ejaTh BbIBOJbI, YCTAHABIMBATH BHYTPHIIPEJAMETHBIE CBS3H,
MPHUMEHSATH MOTyYCHHBIC 3HAHUS HA MPAKTHKE.

3. Hesnauurenbubie (HerpyObie) OmMOKH M HEAOYETHI [PH BOCHPOM3BEACHUH M3YYEHHOIO
marepHaia, cobar01IeHHE OCHOBHBIX MPABWII KYJILTYPbl YCTHOH peyn.

Ormerka "3" (ypoBeHb NPEACTABICHHH, COYETAIOIMXCS € MIEMEHTAMH HAYHYHbIX TTOHATHIA):

l.  3naHMe M yCBOGHHE MaTepHaja Ha YpPOBHE MHHHMAIbHBLIX TpeOOBaHMH MPOrpaMMsl,
3aTpyAHEHHE MPH CAMOCTOATEILHOM BOCIPOM3BEACHHH, HEOOXOAHMMOCTh HE3HAUMTEIBLHON MOMOILH
npenojaBaTes.

2. VYmenue paboraTh Ha YPOBHE BOCINPOHM3BEIACHHMSA, 3aTPyJHEHHA NpPH OTBETaX Ha
BHJIOM3MEHEHHbIE BOMPOCHI.

3. Hamuume rpy0oii ommOKH, HECKONBKHX HErpyObIX MpH BOCHPOM3BEAECHHH H3Y4YEHHOIO
Marepuasa, He3HauYUTeIbHOE HeCOOII0ICHHE OCHOBHBIX MPAaBHI KYJIbTYPbl YCTHOMH peyu.

Ormerka "2'":

l. 3HanMe M yCBOGHME MaTepuala Ha YPOBHE HWKE MHHHMAIbHBIX TpeOoBaHHI
POrpaMmbl, OT/IE/IbHBIE NPEJACTABICHHs 00 H3yUEHHOM MaTepHae.

2. OrcyrcrBre yMeHHIT paboTaTh Ha ypOBHE BOCHPOH3BEACHUS, 3aTPYJAHEHHS NMPH OTBETAX
Ha CTAHJAPTHbIE BOMPOCHI.

3. Hamuume Heckonbkux rpyOeix ommbok, Oonbmoro uncia  HerpyObIX — npH

BOCIPOM3BEICHUH H3Y4YCHHOIO MaTepuaia, 3HAYMTEIbHOC HECOOMI0JICHHE OCHOBHBIX IPAaBHII
KYJIBTYPbl YCTHOI pevn.

Ouenka BbINOJHEHHSI NPaKTHYeCKUX (Jadoparopubix) pador. Ormerka
"S" craBUTCH, €CJIH YUCHHK:
1) npaBHIIbHO ONpeeNnI LEejb OIbITA;

2) Bbmonuun  paGory B noiaHom  obbeme ¢ coOmogeHHEM  HEOOXOAMMOI
MOCJIe/10BaTENBHOCTH MPOBEACHUS ONBITOB U H3MEPEHHH;

3) camoCTOATENBHO M PAalMOHANBHO BbIOpan M MOATOTOBMI Ul ONbITa HEOOXOaHMOE
obopy/i0oBanue, BCE ONbITBI [POBEJ B YCIOBHAX H peKHMaxX, 0OecreyuBalolMX MnoiyyeHue
pe3y/IbTATOB M BLIBOJIOB ¢ HanOOIbILEH TOYHOCTBIO;

4)  Hay4HO rpaMOTHO, JOIHYHO onucan HabmoaeHus H cHOPMYIHPOBAJ BBIBO/LI H3 OIbITA.
B npejacraBieHHOM OTuYeTe NPaBHIBHO M AaKKypaTHO BBIMOJHHI BCE 3anucH, TaOiMIbl, PUCYHKH,
rpaMKH, BEIYHCICHHS W /1Al BBIBO/IbI

5) mnposiBiIseT OpraHH3alHOHHO-TPY/A0BbIC YMEHHS (ITOIEPKUBAET YHCTOTY paboyero mecta
H MOPA/IOK HA CTOJIE, IKOHOMHO HCMOJIb3YET PACXOAHBIC MATCPHAIIBI).

7) SKCMEPUMEHT OCYHIECTBIACT M0 [UIaHY C yYETOM TeXHHKH 0€301acHOCTH H MpaBui padoThl
¢ MaTepHanamMH n 000pyJ0BaHHEM.

Ormerka "4" craBuTcs, €CliM YUYSHHK BbINOJIHKII TpeOoBaHus K onenke "S", Ho:

l.  OnbIT NPOBOAMI B YCIOBHAX, HEe 0OECIeUMBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;
2. wim OBLIO AOIYIIEHO /1BA-TPH HEJI0YETa;



3. mnu He Gonee oHOIT HerpyOoit OIIMOKH M OJTHOTO HeloYeTa,
4. WM HKCTICPUMEHT ITPOBEJICH HE MOIHOCTHIO;

5. wm B onucaHuu HaGMOAECHUI M3 ONbITA JOMYCTHJ HETOYHOCTH, BBIBOJLI Clesall
HEMOJIHBIE.

Ormerka "3" craBHTCS, €CJIH YUEHHK:

|. IpaBHALHO ONpPEAEAHI [Eelb OnbiTa; paboTy BBIMOIHACT MPABHILHO HE MEHEe 4eM
HAMOJIOBHHY, OJHAKO OOBEM BBITMOJHEHHONH YacTH TAKOB, YTO MO3BOJISET MOJAYYHTh MPABHIIbHbIE
Pe3yIbTaThl H BBIBO/IbI [0 OCHOBHBIM, PHHIIMIINAILHO BAXKHBIM 3a1a4am paboTsl:

2. uau noabop obopyoBanus, 00bLEKTOB, MAaTEPHAIOB, a TaKKe paboThl MO Hayayly OMNbITa
IMPOBEI ¢ MOMOIIBIO YYHTEsA; WK B X0/ POBEICHMA ONbITAa H N3MepeHuii ObUTH J0MyIIeHb!l OmHOKH
B ONHCAHWUK HAOIIIO/ICHNI, (JOPMYTHPOBAHHH BBIBOJIOB;

3. OMBIT NPOBOJAMJICS B HEPALIMOHAJILHBIX YCIIOBUSAX, YTO MPHBEJIO K MOJYYEHHIO Pe3y/IbTaTOB C
O0JIbLICH MOrpelHOCTBIO; WM B OTuére ObUIM JonylieHbl B o0wwei cioxHocTH He Oosiee ABYX
omHOO0K (B 3anMcsAX eAMHHL, H3MEPEHMsIX, B BBIUMCICHUAX, rpadukax, Tabinuax, cxemax, v T.1.) He
MPHHIMITHATIBLHOTO JUIS JaHHO# paboThl XapakTepa, HO NOBIMABIIMX HA PE3Y/IbTAT BbIOIHCHHS,

4. nonyckaet rpy0Oyio ommOKy B Xo/e IKcrnepuMenTa (B o0bscHeHHH, B oopmiIeHHH paboThl,
B COOMIOJCHHH TPaBHJI TEXHHKH OesomacHocTH npu pabore ¢ marepuanamu u 00opylOBaHHEM),
KOTOpas UCIpaBisieTcs 1no TpebOBaHHIO YUHTEIIs.

Ormerka "2" craBUTCH, €CJIH YHEHHK:

1. He ompenenMa CAMOCTOATENBLHO LEJb OMNBITA; BHINOJAHMA PaboTy HE MNOJHOCTBIO, HE
MOArOTOBHJI HYKHOE 00Opy/0BaHHE M OOBEM BBINOJIHEHHOH 4acTH pabOThI HE MO3BOJAET ClENaTh
MPAaBHIIbHBIX BLIBOJIOB,

2. WM OTIBITHI, H3MEPEHNS, BBIYHUCICHHSA, HAOII0ICHHS TPOM3BOIMIHCH HEMPABHIILHO,

3.mwim B xoxe pabotel M B oTHeTe OOHAPYKMIMCh B COBOKYMHOCTH BCE HEIOCTATKH,
oT™MeueHHbIe B TpeboBaHusaX K onexke "3";

4. nonyckaer ase (um Oonee) rpyObie ommOKM B XOJ€ HKCIEPUMEHTA, B OOBACHEHMH, B
oopmiaennn pabortel, B cOOMOICHUH NPaBHA TEXHUKH Oe30macHOCTH 1pH paboTe ¢ BEIECTBAMH H
000py/10BaHHEM, KOTOPIE HE MOXKET HCIIPABHTH JaXKe 110 TPeOOBaHUIO yUHTEII.

Onenka camMoCTOATEbHBIX MHCHMEHHBIX H KOHTPOJIBHBIX padoT.
Ormetka "5" craBuTes, €CJIH YYEHHK:

1. Beinosinua padorty 6e3 omMOOK H HEIOUETOB;

2) ponyctui He Gojiee OAHOrO HEe0YeTa.

Ormerka "4" craBuTesl, eCJIM Y4eHHK BbINOJIHKI PadoTy MOJHOCTHIO, HO J0NYCTHI

1. He Gonee oHOI Herpy6Oit OIMOKK M OJIHOTO HEoUeTa;
2. wiu He Dosee JIBYX HEJIOUETOB.

Ormerka "3" craBuTes, ec/iM YYeHHK NPABHJIBLHO BBINOJHKI He MeHee 2/3 paboTbIHIH 10NYCTHIL:

i He Dosee ByX rpyObiX omnbOK;

nin He onee 0aHOI rpy0oii u 0aHOI HerpyOoii OIMOKK H OJIHOIO HEI0YeTa;
WK He Oornee IBYX-Tpex HerpyObix ommnbok;

HITH OJIHOI Herpy0oii oMOKH 1 TPeX HEI0UETOB;

WIIH TIPH OTCYTCTBHH OIIHOOK, HO MIPH HATHYMH Y€THIPEX-TISATH HEIOUETOB.,
OTMel‘Ka "2" cTaBHTCSH, €CJIH YYEHHK:

l. JIOMYCTHII YHCJIO OIMOOK M HEJ0YEeTOB MPEBOCXO/s1ee HOPMY, MPH KOTOPOii
MOXKeT ObITh BbICTaBJICHA OlleHKa "3";
2. WIIH €CJTH NPABHIILHO BBITTOTHHII MEHEE MMOJIOBHHBI paboThI.

S

Kpurepun BoicTaB/ICHHS OLEHOK 32 NPOBEPOYHbIE H KOHTPOJbHbIE TECThI.
TCCTbl. COCTOSIIIHUE U3 1IATH BOITPOCOB MOKHO HCIIOJL30BATDL 1MOCIIC U3YUCHHA KaXK10I0
martepHalia (ypoka).



IIpn oneHMBaHMH MCNIOB3YETCS CACAYIOIAs LIKala:

oneHka «5» - 91-100% MakcHMaILHOTO KOJIWYECTBA DAIOB; OLICHKA
«» - 75-90% makcumalibHOro KojindyecTsa 6amioB; oueHka «3» - 50-
74% MakCHMaIBHOTO KOoJIMYecTBa OasioB; oleHKa «2» - meHee 50%

MaKCHMAIBHOTO KOJIMUYeCcTBa 6asios.



ILlian meponpusiTuii, B paMKax peaju3auuy nporpamMmbl BOCHHTAHUS

Ne Meponpustue OTBEeTCTBEHHBIH Cpoku [Tpumeuanne
n/ MPOBEJIEHH
1 5t
1 JIHH OTKpPBITHIX JBEpEH a/IMMHUCTpALIHA HOSIOPB
2 | IlpeamerHas Heaens y4YHTEh OMOJIOTHH Jiekadpb
3 | OTKpbITEIE YPOKH yuHTelb Onosoruu (heBpanb
4 | Onumnuans yuHTenb OHONOTHH yueOHbIH
roa

5 | TemaTHueckue akuuu YUHTEIb ononoruu, | yueOHbIH

AJIMUHHCTPALIHS rojt




TEMATUYECKOE INVIAHUPOBAHHE

10 KJIACC
o—— KounuecrBo yacos DJIEKTPOHHbIE
Ne (uudposbie)
Pa3iesioB U TeM Konrpoabubie | IIpakruueckn
n/n SRR Beero p i o0pa3zoBareiibHble
porp padoThl € padoThl pecypesi
1 buosiorus kak Hayka 1 Bu6m/1o1‘e|<a HOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIE CHCTEMBI D Bubmmoreka [IOK
HX H3y4YECHHE https://m.edsoo.ru/7f41¢292
3 buosiorus KieTku 2 0.5 Sufnores TIOK s
/) /7f41¢29
4 Xumuueckas 10 1 bubnuoreka [HOK
OpraHu3alMs KJIeTKH https://m.edsoo.ru/7f41¢29
5 Crtpoenue u 8 | 5 bubamnorexa [JOK
(GYHKUMH KIETKH https://m.edsoo.ru/7f41¢292
6 fl)ﬁehzeu Beel:::m - 9 I bubnuoreka [JOK
peRpaiit https:/m.edsoo.ru/7f41¢292
9HEPrHH B KJIETKE
Hacnencrsennas
nHpopMaumns 1 bubnuorexa LIOK
7 % 9 1 0.5
peanusanus e€ B https:// 5 4
KJIeTKe
3 JKH3HEHHBIH LMK 6 | bubnuoreka [JOK
KJIETKH https:/m.eds /7f41¢29
CrpoeHue n
(0]
9 (hyHkumn 17 1.5 BHGJl‘l;/OTeKa X K/
OpPraHu3MOB
PazmHoxenune n
10 pasBuTHE 8 1 1.5 Suluress TIQK 4
https:/m.edsoo.ru/7f41¢292
OpPraHnu3MOoB
I'enernka — Hayka o
. HACJIE/ICTBEHHOCTH U 2 0.5 bubnuoreka [1OK
H3MECHYHMBOCTH 2 https:// 00.1u/7f41¢292
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 | bubnmoreka LIOK
HACJIEACTBEHHOCTH https://m. ru/7f41¢292
3aKOHOMEPHOCTH bubnnoreka LIOK
13 6 1
H3MEHYMBOCTH tps:// au/7f41¢2
14 I'eneTuka venoBeka 3 0.5 BH6HH/0TeKa LOK
https://m.edsoo.ru/7f41¢292
5 Cenexuus 4 | bubmmoreka [JOK
OpPraHMu3MOB https://m.edsoo.r/7f41¢292




buoTtexuonorus u

bubmmoreka [IOK

1 - . https:/m.edso00.ru/7f41¢292
ouosiorus
OBIILEE KOJIMYECTBO 102 1

YACOB I10 I[TPOTPAMME




11 KJIACC

Ko.mmgecTBOo 4acoB DJIeKTpoHHbIE
HaumenoBanue
Ne (uudposbie)
pasieioB H TeM Koutpoabhbl IMpakTnueckue
n/n Bcero obpasoBare/ibHble
NporpaMmsbl e padoTsl padoTsi
pecypcebi
3apokienue u
pasBuTHE bubnmorexa L{OK
1 IBOJIOLHOHHBIX 4 https://m.edsoo.ru/7f41cc7
npe/CcTaBIeHHUIT B 4
Ouonoruu
MHKDOABOIOLHS 1 bubnuorexa [JOK
2 i & 14 2 https://m.edsoo.ru/7f41cc7
e€ pesy/ibTaThl 4
_, bubaunoreka [JOK
3 Maxkpossosonus 1 eé 6 1 i
pe3yJnbTaThl bt oo TEH e T
4
bubmoreka [JOK
[Tpoucxoxaenune u tps:// 0 4
4 pa3BUTHE JKU3HH HA 15 1.5 4 bubnuoteka [JOK
3emuite https://m.edsoo.ru/7f41cc7
4
[Tpoucxoxnenne bubauorexa LIOK
5 4esIOBEKa — 10 1 1 https://m.edsoo.ru/7f41¢cc7
aHTpOIoreHes 4
DKOJIOTHS — HAyKa O
232233;222&{"“ bubmoreka LIOK
6 P 3 0.5 https://m.edsoo.ru/7f41cc?
HA/IOPTaHU3MEHHBIX 4
CHCTEM C e
OKpYIKaloLIeH cpejloi
bubnuorexa [[OK
Opranusmsl U cpeja
7 9 1.5 https://m.edsoo.ru/7f41cc7
oOuTanus
4
DKOJIOTHS BUJIOB H Butuutresa HOK
8 ik 9 0.5 https:/m.edsoo.ru/7f41cc7
NOMyJISUHI
4
DKosorus
COOBIIECTS bubanorexa LIOK
9 AR 12 1 0.5 https://m.edsoo.ru/7f41cc7
DKOJIOrHYECKHE 4
CHCTEMBI i
Buocpepa — bubimoreka [IOK
10 riaobaibHas 6 https://m.edsoo.ru/7f41cc7
IKOCHCTEMA 4
11 Yenosek 6 | bubmoreka [JOK




OKpy’Kalomias cpesia

https://m.edsoo.ru/7{41cc7
4

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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MNOYPOYHOE IIVIAHUPOBAHME

10 KJIACC
N KosmuyecrBo yacos BocnurareibHbIH
iy Tema ypoka S Konrpoasubie | Ilpakrnyeckne | KOMIOHEHT
padoThl padoThl COAePKAHHSA
NPOrpaMMbi
buonorus kak ®  YCTAHOBICHHE
| KOMIUIEKCHAsi HAyKa M Kak | JIOBEPHTEIIbHBIX
' 4acTb COBPEMEHHOI0 OTHOWICHHH MEXIY
obuecrsa yuuTeneM M ero
YYEHHKAMH,
5 JKuBble cHCcTEMBI H HX 1 CIIOCOBCTBYIONIHX
CBOIiCTBA MO3UTHBHOMY
3 VpoBHeBas opranusanmus | BOCTIPHRTHIO
: YauMMHUCs
KHUBBIX CHCTEM Sl g
TpeboBaHmii "
”CTOpHﬂ OTKPBITHA H npo(:bﬁ yHHTE,
4. H3y4YEeHHs KICTKH. 1 MPUBJICYEHUIO  MX
Knerounas teopus BHUMaHMsA K
3 obcyixkaaemMol  Ha
MeTo/1bl MONIEKYISAPHOH ¢ ypoie ’
KJIETOYHOH OHOIIOTHH. nidopMaLH,
«M3yuenne MeTon10B aKTHBH3ALMH  MX
KJIETOMHOH OHOIOTHH 1103HaBaTENbHOM
5 (xpomatorpadms, 1 0.5 JeATeIbHOCTH;
. aekrpodopes, : ® nobyxiaeHue
mdepenimansioe HIKOJIbHUKOB
co0moaTh Ha
ueHTpHpyruposanue, ypoke
[11IP)». MpakTHueckan OBLLIETPHHSTbIE
paGora Ne2 HOPMbI TIOBEICHHA,
6 XuMH4eckuii cocras 1 npasuia  oOuIeHHs
. NI co CTapIIMMH
(yuurensiMu) "
MuHnepasibHbIC BELECTBA CBEPCTHHKAMMU
7. KJIETKH, UX Onosoruyeckas 1 (IKOJILHUKAMH),
poJb NPUHIIMIIB]
OpraHHyecKue BemecTsa y4eOHoi
KTETKH — GenkH JIMCUMILTHHBI "
06 6 CaMOOpraHn3alnm;
8. «O0HapyxeHue OelKOoB ¢ | 0.5 * npusneuenye
MOMOIIBIO KQYeCTBEHHBIX BHUMAHHS
peakuuii». Jlaboparopunas LIKOJIbHUKOB K
padora Ne2 LICHHOCTHOMY
Ceoiictsa, kiaccudukaims ——
9. b 6 1 H3y4aeMbIX Ha
1 pyHkimun 6enkon %
PR ypoKax  SIBICHMIA,
10 Opranuyeckue BeuiecTsa | opraHmzamus X
' KJIETKH — YTJIE€BO/IbI paboThl c
NoJTyJaeMoi Ha
Opranuyeckue BemecTsa
11. 1 YPOKE  COLHAILHO
KIIETKH — JTUITH/Ib sfasol
12. Hyx/euHOBBIE KHCIOTBI. | 0.5 unopmammeit  —




JIHK u PHK.
«HccenenoBanmne
HYKJICHHOBBIX KHCIIOT,
BBIZIC/ICHHBIX M3 KJIETOK

PAas’sIHYHBIX OPraHHu3MOB».

JlaGoparopnas paGora
Ne3

13.

Crpoenne n hyHKUNH
AT®. Jlpyrue
Hykneosuarpudochars
(HT®D)

14.

Cekpennposanue JTHK.
MeTo/1b1 FEeHOMHKH,
TPAHCKPHIITOMHKH,
MPOTEOMHUKH

15.

MeToabl CTPYKTYpHOIH
ouonorun

16.

Tunel KIETOK.
[IpokapuoTHueckas
KJIETKa

Crpoenue

3y|<apu0'rnl|ecxoﬁ KJICTKH.

«M3yuenue cBoiicTB
KIIETOYHONH MeMOpaHbI»
IIpakTH4eckasn padora
Ne3

0.5

18.

[ToBepxHoCTHBIH annapar
KJICTKH

19.

OnnomemOpaunHbie
OpraHoW/ibl KJIETKH.
«V3yueHne IBHKEHUS
HUTOIUIA3MBI B
PACTHTEIIBHBIX KIIETKAX)
IMpakTHyeckasn padora
N4

0.5

20.

HOJTyaBTOHOMHbIe
OprafHoribl KJICTKH!

MHTOXOHPHH, TUTACTHIILI.

«Hccnenosanue
M1a3MOIH3a U
JlenazMosunsa B
PaCTUTENbHBIX KIETKAX»
JlaGopatopnas padora
Neq

0.5

21.

Hemembpannbie
OpPraHoOM/Ibl KIETKH

WHHIIMUPOBAHHE €e
obcyx/ieHns,
BbICKa3bIBAHHS
yHalMMHUCH CBOETO
MHEHH TI0  ee
MoBoY,
BBIPAOOTKH CBOETO
K Hel OTHOLLCHMS;
®  HCIIOJIb30BAHUE
BOCITHTATEIbHBIX
BO3MOKHOCTEH
COJIepIKaHUs
yuebOHoro
npeaMera  uepes
JIEMOHCTPALIHIO
JIETAM  TPUMEPOB
OTBETCTBEHHOIO,
TPaKIaHCKOTO
MOBE/ICHMS,
NpOSBIICHHS
4eJI0BEKOMOOHs M
nodpocepaeyHOCTH
, uepes noadop
COOTBETCTBYIOIHX
TEKCTOB Juist
YTEHHS, 3aja4 JUis
peLeHus,
NpodaEMHBIX
cuTyauui Juist
o0cyxIeHus B
Knacce;

® [IpMMEHEHHE Ha
ypoke
MHTEPaKTHBHBIX
hopm padoThl
yualmxcs:
HHTEIUIEKTYalbHBIX
urp,
CTUMYJIHPYIOLINX
1M03HABATEIILHY IO
MOTHBALIHIO
HIKOJIbHUKOB;
JIN/IAKTHYECKOTO
Tearpa, rie
NOMy4eHHbIe Ha
ypoke 3HAHUA
oOBIrpLIBAIOTCH B
TeaTpasibHbIX
MOCTAHOBKaxX
JIMCKYCCHIA,
KOTOpbIE JlaoT
yHatmmcs
BO3MOKHOCTh
npHOOpPECTH  OMBIT




22.

Crpoenue n pyHKUHH
anpa

23,

CpaBHuTesbHas
XapaKTepHCTHKA KJIETOK
aykapuot. «M3yuenune
CTPOEHHS KJIETOK
pa3lIuYHbIX OPraHH3MOBY.
JlabGopaTopuas paGora
Ne§

0.5

24.

AccHMWIALHMA 1
JMCCHMMJIALIUA — JIBE
CTOPOHBI MeTabosIH3Ma.
Tunsl oOMeHa BelecTs.
«M3yuenne
KaTaTHTHYECKOH
AKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMHIIa3bl WITH
KaTaaasbl)».
Jlabopartopuas pa6ora
Ne6

25.

depMeHTATUBHBIH
XapakrTep peakuui
KJIETOYHOro Merabonu3ma.
«H3yuenne
(hpepMEHTATHBHOTO
pacluernaeHns nepoxkcuaa
BOZI0PO/1a B PACTUTEIbHBIX
H KMBOTHBIX KJIETKAX».
Jlaboparopuas padora
Ne7

0.5

26.

Benkn-akTHBAaTOPbI U
OeIKH-HHIHOUTOPBI

27,

«Knerounble CTPYKTYphI U
ux GyHKIHI»
KonTpoannas pabdora
Nel

28.

ABTOTPO(HBIH THIT
oOMeHa BelecTs

29.

dorocunTes’

30.

Xemocunres. «CpaBHenne
npoueccoB (POTOCHHTE3A U
XEMOCHHTE3a».
JlaGopaTtopnas padora
Ne8

0.5

31,

AHaspo0HbIE OpPraHH3MBIL.
Bujbl 6poxkenns.

BeJICHUS
KOHCTPYKTHBHOIO
Jipasiora;
IpyImnoBoit paboTel
wii  pabotel B
napax, KOTOpbIE
yuyaT HIKOJIBHHKOB
KOMaHHOi pabote
H B3aHMOJICHCTBHIO
C JIPYTHMH JICTbMH,
YPOKH- KBECTHI.

®  BKIIOYCHHE B
YPOK UIPOBBIX
npoLeyp,
KOTOpbIE
NoMoratoT
MoJyIepKaTh
MOTHBALIHIO JIeTEH
K MOJY4EHHIO
3HAHMIA,
HallA)KHBAHHIO
MO3UTHBHBIX
MEHUTHYHOCTHBIX
OTHOUICHHI B
Kjlacce, MoMoraror
YCTaHOBJICHHIO
100pOKeNaTeNIbHO
i armocdepsl  BO
BpEMS YPOKa;

® HHULIHMHPOBAHHE
H Mo JIepHKKa
HCCIIe/I0BATEIbLCKO
i JIeATEIBbHOCTH
IIKOJILHUKOB B
pamkax
peanu3alMH MMM
WH/IHBH1Y JIbHBIX
" rpYMNMOBbIX
HCCIIE/IOBATEIIbCKH
X TNPOEKTOB, HTO
JaCT  WIKOIbHUKAM
BO3MOKHOCTb
NMpHOOPECTH HABbIK
CaMOCTOATEILHOTO
pereHus
TEOPETHYECKOMH
npoOiieMbl, HaBBIK
reHEPUPOBAHHUA |

oopmieHus
COOCTBEHHBIX

HJIei, HaBbIK
YBOKHTEIBHOTO
OTHOIICHUSA K
HYKHM uiaesm,




«CpaBHeHHe NpoLeccoB
OpOKeHHs U IBIXaHHSD)
Jlabopatopuas pabora
Ne9

32.

A3poOHbIe OPraHnu3MBbl.
DTarnbl YHEPreTHUECKOro
oOmeHa

33.

Dueprusa MeMOpaHHOTO
rpajiieHTa MpoOTOHOB.
Cunre3 AT®: pabora
npotoHHoi AT®-cunTaswl

34.

Peakuun mMaTpHuHOro
CHHTE3a

35.

Tpauckpunuus —
matpuyuHblii cuaTe3 PHK

36.

Tpancasuus u e€ Tansl

37.

Koauposanue
aMmuHOKHCIOT. Ponb
pubocom B OHOCHHTE3E
Oenka

38.

Opranusauus renoma y
POKAPHOT H IYKapHOT

39.

Monexkynsipabie
MEXaHH3MBbI IKCIIPECCHH
I€HOB Y 3yKapHOT

40.

Bupychbl — BHEKJIETOUHbIE
(hOpPMBI KHU3HN H
00MraTHbIC NapasHThl.
«Co3nanune Mozenu
supyca». [Ipakrnyeckas
pabora Ne3

0.5

41.

Bupycusie 3abonepanns
4esioBeKa, JKUBOTHBIX,
pacTteHui

42.

HanorexHosioruu B
OHONOrHH U MEHLIHHE

43,

«Hacnencrennas
undopmanus u eé
peann3aius B KJIETKe»
Konrpoasnas padora
Ne2

JKH3HEHHBIH LMK KJIETKH

45.

Matrpuunsiii cunres JIHK

46.

Xpomocomsl. «M3yuenne
XPOMOCOM Ha IOTOBBIX

0.5

opopMiaeHHBIM B
paborax  Jipyrux
HccneoBarenei,
HABBIK IyOJIIHYHOIO
BBICTYTUICHHS
rnepesi ayAnTopHei,
apryMEeHTHPOBAHHS
H OTCTAHBaHMA
CBOCH TOUKH
3pEHHSL.




MHKpoOnpenaparax».
JlaGopaTopnas pa6ora
Nel0

47.

JleneHue KJIETKH — MHTO3

48.

Tunsl KJIETOK.

Kapnoxkunes 1 IHTOKHHES.

«Habmonenune Mutosa B

KJIETKax KOHYHKa KOpelIKa

JlyKa (Ha roToBbIX
MHKpOTIpenaparax)».
JlabopaTopuas pabora
Nell

0.5

49.

Pcrymluml KH3HCHHOIO
IIHKJIA KJICTOK

50.

Opranusm Kak eimHoe
nesnoe

S1;

Tkauu pacreHuid.
«M3yuenne Tkanei
pacTteHuii».
Jlabopatopuas pa6ora
Nel2

0.5

52:

TkaH# KUBOTHBIX H
yenoBeka. «M3yuenne
TKaHEH KHBOTHBIX».
Jlaboparopnas padora
Nel3

0.5

53.

Opranbl. CHcTembl
opraHoB. «M3yuenue
OpraHoB LIBETKOBOIO
PacTeHHs».
Jlabopartopnas padora
Nel4

0.5

54.

Onopa Tena
opranu3MoB./IBuikenmne
OpraHU3MOB

55.

[Muranue OpraHusMoB

56.

[TuTanue no3BOHOUHBIX
JKHBOTHBIX.
[TumesapurenbHas
CHCTEMA YesI0BeKa

57.

ﬂblxaHHC OpraHusMoB

58.

ﬂblxaHl‘le TMO3BOHOYHBIX
JKHUBOTHBIX H YCIIOBCKaA

59.

Tpaucnopr BelecTs y
OpraHu3MOB




60.

KposenocHas cucrema
MO3BOHOUYHBIX JKHBOTHBIX
H 4eI0BeKa

61.

Bbienenune y opraHu3mMon

62.

3ammTa y OpraHu3mMoB

63.

Um MYHHas CHCTCMa
YCJIOBCKa

64.

Pazapakumocts 1
peryJsius y OpraHu3MoB

65.

["'ymopasibHas perynsuus u
IHJOKPHHHASA CHCTEMA
’KMBOTHBIX H YeJIOBEKa

66.

DopmMbl pa3sMHOKEHUS
OpraHu3MOB

67.

[Tonosoe PasMHOXCHHC

68.

Meiio3

69.

["ameTorenes.
OGpazoBanne n pa3BuTHe
TMOJIOBBIX KJICTOK.
«H3yuenue ctpoenns
MOJIOBBIX KJICTOK Ha
rOTOBBIX
MHKpOHpenaparax.
JlaGoparopuas paGora
Nels

0.5

70.

UnauBuayansHoe
pa3BUTHE OPraHN3MOB —
OHTOTI'CHE3

1.

3akiajKa OpraHoB
TKaHeH U3 3apo/IbIEeBbIX
JIMCTKOB

72.

Pocr u pazsurue
JKNBOTHBIX. «BbisiBlIeHHE
NPU3HAKOB CXO/CTBA
3apOo/ibILLIeif MO3BOHOYHBIX
JKUBOTHBIX».
JlaGopatopnas paGora
Nel6

0.5

73.

PasMHOKeHne u pa3BuTHE
pacrenuii. «Crpoenue
OpraHoB pa3sMHOKEHHs
BBICILIUX PacTeHUiI».
JlaGopatophnas padora
Nel7

0.5

74.

«UuauBuayansHoe




pa3sBUTHE U Pa3MHOKCHHE
OpraHH3MOBY.
Konrtpoabnas padora Ne
3

A

Hcropusi cTaHOBICHHUS H
Pa3BUTHS N'E€HETHKH KaK
HayKH

76.

OCHOBHBIE TIOHSITHS U
CHMBOJIBI FT€HETHKH.
«Jlpozoduna kak 00BEKT
IeHeTHYECKUX
HCCIICI0BAHUITY.
Jlaboparopnas paGora
Nel8

0.5

77.

3aKOHOMEPHOCTH
HACJIC/I0BAHUS IPH3HAKOB.
MouorubpuaHoe
CKpEILHBAHHUE.
[TpakTiueckas pabota
"WU3yuenue pesyabTaToB
MOHOTHOPHIHOTO
CKpELIMBaHUA Y
apo3opuiis"

0.5

78.

[luTonornyeckue OCHOBbI
MOHOTHOPH/HOTO
CKpelHBaHU

79.

AHanusupyioiee
ckpeuBanue. Henonnoe
JIOMMHHPOBAHUE

80.

Jnrndpuanoe
ckpemmBanme. «M3yuenne
pe3yJbTaToB
JUTHOpHIHOTO
CKpEIIHBAHUS Y
JIPO30(HITBDY.
IIpakTH4eckasn padora
Ned

0.5

81.

[{uTOoNOrHYecKke OCHOBEI
JAMTHOpHAHOTO
CKpelMBaHNs

82.

CuernuieHHOE
HAaCJIe/I0BAHNE NPH3HAKOB

83.

XpomocomHas TeopHs
HACJIC/ICTBEHHOCTH

84.

["eneruka nona. ['enorun




KakK 1ejJocTHas CHCTEMa

85.

["eneTHyeckuii KOHTPOIIb
pa3sBUTHA PACTCHHIA,
JKUBOTHBIX M YEJIOBEKA

86.

M3MeHYHBOCTD
npu3HakoB. Bujisl
H3MEHYHBOCTH

87.

MoaudukaunonHas
H3MCHYHBOCTH

88.

BapuauuoHHbIH psij
BApHALMOHHAs KPHBAs.
«Hcenenosanue
3aKOHOMEPHOCTEH
MOAM(HKALHOHHO
H3MEHUYHBOCTH.
[TocTpoenue
BapHAIMOHHOTO psijia u
BapHALMOHHOH KPHBO#H».
Jlabopatopuasi pabora
Nel8

0.5

89.

["enoTunmyeckas
H3MEHYHBOCTD.
KomOunatusHas
H3MEHYHBOCTH

90.

MyTraumonnas
H3MEHYNBOCTb. «MyTauuu
y Apo30(huIibl (Ha rOTOBBIX
MHKpOIpenaparax)».
IMpakTHueckasn padora
Ne§

0.5

91.

3aKOHOMEPHOCTH
MYTaLHOHHOTO Npolecca.
DnureHeTHka u
AMHUICHOMHKA

92,

["eneruka yenoBeka.
«CocTaBieHue U aHaIn3
POJIOCIIOBHOM.
ITpakTHyeckas padora
Ne§

0.5

93;

MeTo/1bl MEAUIIMHCKOI
Ir€HEeTHKH

94.

3HaueHHe MEAHIHHCKOMH
IeHETHKH B
Npe0TBPALICHHH H
JICUEHUH TEHEeTHYCCKNX




3a00J1eBaHHI YEI0BEKA

95.

OcHOBHbIC TTOHATHS
cenexkunu. «M3yuenune
COPTOB KYJIbTYPHBIX
pacTeHuii ¥ 1nopoj
JOMALIHUX KHBOTHBIX).
JlaGopaTropnas pabora
Nel9

0.5

96.

MeToab! ceeKIIHOHHON
paboTtsl. «M3yuenue
METO/IOB CeJICKIIHH
pacTeHuii».
Jlaboparophnas paGora
Ne20

0.5

97.

JlocTrKeHus cesleKImu

pAacTeHHi M KUBOTHBIX.

«ITpruBuBKa pacTeHni».

IMpakTHueckasn padora
Ne6

98.

CoxpaHenue, H3yueHHe H
MCIOJIb30BAHHE
I'eHETHYECKHX PecypcoB

99.

BroTexHonorus kak Hayka
H OTpacJib MPOU3BOJICTBA.
«H3yuenne 00beKTOB
OHOTEXHOIOTHI.
IMpakTuueckas padora
Ne7

0.5

100.

Hrorosasi KOHTpoLHAs
pabdora

101.

OcHOBHBIE HANPABICHHS
CHHTETHYECKOH OMONIOTHH

102.

XpoMocoMHas H reHHas
WHIKCHEPHSL.
MeauimHckue
OHOTEXHOIOTHH

OBUIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102

13.5




11 KJIACC

No Kosnuecrso uacos BocnurareibHbli
n/-n Tema ypoka Beero Koutpoasusie | Ipakruyeckue | KOMIOHEHT
padoTsl paborsl Co/IePKAHNUS
NPOrpaMmsl
DBomonHoHHas Teopus Y. ®  yCTAHOBJICHHE
- Jlapsuna ! JIOBEPHTEIBHBIX
OTHOILIEHHH  MEXLy
JIBrkyume cuibl
yuuTeneM M ero
2. IBOJIIOLMH BHJIOB 110 Y. | yHEHHKAMH,
Hapsuy CrocOBCTBYIONINX
bopsba 3a MO3HTHBHOMY
3 CYIIIECTBOBAHHE, | BOCIPHATHIO
' CCTECTBEHHBIN M ML
= TpeboBanmit "
MCKYCCTBEHHBIH 0TOOp pocs6 yaurens,
dopmupoBanme NPUBJICYEHUIO  HX
4. CHHTETHYECKOH TEOPHH 1 BHHMaHH K
3BOITIOLHH oOcyxnaaemMoif  Ha
ypoke uH(popmainu,
Dransl BOIOIHOHHOTO BRI i
5. nponecca. I 1103HABATETLHOI
MHUKPO3BOJTIOLHS H JICATE/IbHOCTH,
MAaKpOIBOIIOLHS ® noOyxaeHue
Moy s — IIKOJIBHHKOB
6. JJIEMEHTapHas eIMHHLIA 1 CORIEAT Ha
p ypoke
siakiadn b O0LIeTIPHHSATBIC
3aKOH reHeTHYECKOro HOPMBI  [TOBEJCHHS,
paBroBecus Jlx. Xapau, npasuia - OOIeHMs
B. Baiin6epra. <o . e
(yuuTensaMu) U
«BoisiBICHNE
7. & 1 0.5 CBEPCTHHKAMH
H3MEHUHBOCTH y ocobeii (LIKOBHUKAMH),
OTHOT'O BHJIA». HNPUHLHIEL y4eOHOI
Jladoparopuas padora JUCIMILUTHHBI "
Nel caMOOpraHu3almm;
) ® [IpHBJIEYEHHE
JIEeMEHTapHbIE (haKTOPbI
8. 1 BHHUMaHHs
IBOIOLHH IIKOJIBHHKOB K
D¢ ekt ocHOBaTENS. LIEHHOCTHOMY
9. Dpdekrt OyTbUIOUHOTO 1 acCneKkTy H3y4aeMbIX
rOpJIBIIIKA Ha YpOKax siBJICHMIA,
OpraHu3anms HX
Murpauun. U3onsumn paGoTI ,
10. MOy IS ] 10Jy4aeMoit Ha
reorpaduyeckas, YPOKE  COLMAIBHO
Ouosornyeckas 3HAYUMOI
EcrectBennslit ot60op — HH(popMatmelt .
. MHHULMUPOBAHUE €€
11 HanpasfoNHi GakTop 1 T —
IBATIOIR BBICKA3bIBAHMS
12. [Tonoeoii othop 1 yHaluMucs CBOEro
13; [IpucnocobneHHocTh 1 0.5 cos B




OpPraHU3MOB KaK pe3yJibTaT
MHKPOIBOTIOLHH.
«H3yuenne apomopdo3os
M uaMoasanTanmii y
pacTeHuit 1 KUBOTHBIXY.
JlabopaTopnas paGora
Ne2

14.

[Tpumepst
npucnocodIeHuil y
OpraHu3MOB:
mopdoaornueckue,
(husuosiornueckme,
OHOXHMHYECKHE,
NoBe/ICHYECKHE.
«[Mpucnocobnenus
OpraHu3MOB M HX
OTHOCHTEJIbHAS
1enecoodpa3HOCThY.
JlabopaTopuas padora
Ne3

0.5

15.

Buz, ero kpurepuu u
crpykrypa. «CpaBHenne
BHJIOB 110
MOp(OTOrHIeCKOMy
KPUTEPHION.
JlabopaTopuas padora
Ned

0.5

16.

CrpykTypa BHAA

17.

Buioo6pazoBanue Kak
pe3yibTart
MHKPOIBOJIIOLUH

18.

Casi3b MHKPO3BOJIIOLMH H
AMUACMHOJIOTHH

19.

Makpo3Bonioums.
[TaneonTonornyeckue
METO/Ibl H3yYEHHS
IBOJIOLHH

20.

Buoreorpaduueckue
METO/Ibl U3yHCHHS
IBOJOLHH

21.

DOMOpHONIOrHYecKue 1
CPaBHUTEILHO-
mMopdonornyeckue
METO/Ibl H3yHeHHs
SBOJIIOIHH

22.

MonekynsapHo-
IeHETHYECKHE,

MOBOJY, BbIPAOOTKH
CBOETO K Hel
OTHOIICHHS;

®  HCnoJIb30BaHUE
BOCIHTATEIIbHBIX
BO3MOMKHOCTEH
CoJIepKaHus
yueGHOro npeamera
uepes
JIEMOHCTPALHIO
JeTAM MPHUMEPOB
OTBETCTBEHHOIO,
rpazJIaHCKOro
MOBECHMHS,
NPOABICHHUS
4eJIOBEKOIIOOHS M
J100pocepIevHOCTH,
qepes nozabop
COOTBETCTBYIOIINX
TEKCTOB ISl YTCHMS,
3aia4 JUisl pPelleHus,
npoOIeMHBIX
CUTYalHi s
obcyxaeHus B
Kjacce;

® [pHMEHEHHe Ha
ypoke
HMHTCPAKTHBHBIX
(hopm padoTsl
YHALIHXCS:
MHTEIUICKTYaJIbHBIX
urp,

CTUMYJIHPY HOIHX
M03HABATEILHYIO
MOTHBALHIO
IIKOJIbHHKOB;
JAMJIAKTHYECKOro
Teatpa, rae
MOJTyH4EeHHBIC Ha
ypoke 3HAHUS
oOpirpbiBalOTCS B
TeaTpaibHbIX
MOCTaHOBKAX;
JIMCKYCCHH,
KOTOpBIE JIAl0T
yHaummces
BO3MOJKHOCTb
npHoOpecTH  OnbIT
BEJICHUS
KOHCTPYKTHBHOI'O
JIMAora; rpynioBoi
paboTbl MM paboThl
B napax, KOTOpbIe
ydaT  IIKOJBHHKOB
KOMaHJIHOi pabore




OMOXHMHYECKHE H
MaTCMaTH4YCCKHEC MCTO/1bI
H3YYCHHA IBOIOLHA

23.

OO01me 3aKOHOMEPHOCTH
IBOJTIOLHH

24.

AnanTHBHAs paJHalus.
HepaBHOMEpPHOCTH TEMNOB
IBOJTIOLHH

25.

«MexaHH3MBbl IBOJTIOLIHIY.
Konrpoibnas padora
Nel

26.

Hayutbie runoress
MPOUCXOMKACHHUS HKH3HN Ha
3emiie

27.

Jlonayunsie
NpeiCTaBlICHHs O
3apONKICHHH KH3HH

28.

OCHOBHBIC 3Tarbl
HEOPraHnyecKom
IBOJIIOLIHH

29.

['unoresst 3apoxacHus
AKH3HH

30.

Hctopus 3emin # METO/1bI
e¢ uzyuenns. «M3yvyenue n
OIHCAHNE HCKOMAaeMBbIX
OCTAaTKOB JIPEBHHX
OpraHu3MOB».
JlaGoparopunas padora
Ne

0.5

31

HauvanbHble dTans
OPI‘aHH'-leCKOi"l IBOJTHOUHH

32.

DBOIOLHS YYKAPHOT

33.

OCHOBHBIE 3Tallbl
IBOMIOLHH PACTHTEIBHOTO
mupa. «M3yuenne
0co0eHHOCTEH CTPOCHHS
pacTeHHii pa3HbIX
oraenony. Mpakruyeckas
pabora Nel

0.5

34.

OcCHOBHBIE FTAlb]
IBOJTFOLHMH KHBOTHOTO
MHpa

35.

DBOITIOIHUA JKUBOTHBIX.
«HM3yuenne ocobeHHocTei
CTPOCHHS TTO3BOHOYHBIX
KHBOTHBIX».

0.5

U B3aUMO/ICHCTBHIO
C JIPYTHMH JIETbMH,
YPOKH- KBECTHI.

®  BKIIIOYCHHUE B
YPOK HIPOBBIX
NpoLeayp, KOTopbie
MOMOTarT
MnoyIepKaTh
MOTHBALHIO JeTel K
MOJIYUYEHHIO 3HAHMIA,
HaJTAKUBAHHIO
MO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOUICHMIT B
Kjacce, MOMOrair
YCTaAHOBJICHHIO
J100posKenaTe/IbHOH
atMocdepsl BO
BpeMs ypoKa,

® WHUIHHPOBAHHE
u nojjiepxKKa
MCCIIEI0BATENLCKOH
JEATENbHOCTH
HIKOJILHUKOB B
paMKax peainsaluu
HMH
WH/IMBH/IyQJIbHBIX H
TPYIMOBbIX
MCCIIE/I0BATENBCKHX
NPOEKTOB, YTO JacT
WIKOJIbHHKAM
BO3MOXKHOCTh
npruodpecTH HaBbIK
CaMOCTOATENBHOTO
peLeHus
TEOPETHYECKOMH
npobiieMbl,  HaBBIK
TeHEPUPOBAHHUA M
oopmieHus
COOCTBEHHBIX HJICH,
HaBbIK

YBAKHUTECIIBHOIO
OTHOUICHUA K
HYXKHUM HIICAM,

oopmIeHHBIM B
paborax JPYTrHX
HCCIIe0BATENEH,
HaBBIK  1yOJIMYHOTO
BBICTYIUICHHS TIepes]
ayJInTopueit,
apryMeHTHPOBaHHS
" OTCTaUuBAHUA
CBOEH TOYKH
3pPEHHS.




IMpakTHueckan pabora
Ne2

36.

PasBuTHe xu3HH Ha 3eMiie
110 2pam U 1epHoaam

37.

MaccoBbie BIMHpaHHs —
IKOJIOTHIECKHE KPH3HCHI
MPOLLIOro

38.

CoBpemeHHbIN
IKOJIOTMYECKHIT KPH3HC,
ero ocobeHHOCTH

39.

CoBpemennas cucrema
OpraHuyecKoro MpouLrioro

40.

OCHOBHBIE
CHUCTEMATHYECKHE IPYHIbI
OpraHu3MOB

41.

AHTpOﬂOIlOl'Hﬂ — HaykKa o
YCIIOBCKC

42.

PassuTHe npejacrasieHuit
0 NPOHUCXOKICHHH
uesoBeKa

43.

Mecrto uenoseka B
CHCTEME OPraHHYECcKoro
mupa. «M3ydenne
ocobeHHOCTeH CTpoeHus
CKeJleTa YesloBeKa,
CBSI3aHHBIX C
MPAMOXO0KACHHEMY.
JlaGopaTopnas padora
Ne6

0.5

JIBuAyime cHitbl
aHTpororesesa

45.

CooTHomenune
6HONOrHYECKHX
COLHAIbHBIX (DAKTOPOB B
aHTpornoreHese

46.

OCHOBHBIE CTAIHH
aHTpornoreHesa

47.

ITaneoreHernka
najeoreHOMHKa

48.

DBOIOLHSA COBPEMCHHOI'O
YeJIoBEKa

49.

YenoBeyeckHe pacsl.
«M3yuenne
IKOJIOTHYECKHUX ajlanTanui
YeJI0BEKay.
IlpakTHueckasn padora

0.5




Ne3

50.

Memucuumnﬂapuuc
MCTO/1bI aHTPOIIOJIOrHH

3

«Bo3HUKHOBEHHE M
pa3sBHTHE YEIOBEKaY.
KonTpoannas padora
Ne2

52.

3apo>meHue H Pas’BHUTHE
IKOJIOTHH

53.

MeTo/1bl IKOTOTHH.
«M3yuenne MeTo10B
IKOJIOTHHECKHX
HCCIIE/IOBAHMITY.
JladopaTopnas padora
Ne7

0.5

54.

3HavyeHHE IKOJIOTHUECKHX
3HAHUH JUIA YeT0BeKa

595,

Dkonoruyeckne GakTopsl

56.

Abnornueckue hakTopsl.
CBeT KakK IKOIOrHyecKHii
(hakTop. «BeisBieHue
npucnocobaeHunit
OpPraHM3MOB K BIIHAHHIO
ceeray. JlabopaTopuas
pabora Ne§

0.5

57.

Abuotnyeckue GaxkTopsbl.
Temneparypa kak
IKOJIOTHYECKHi (haKTop.
«BoisiBnenne
npucrocodneHui
OpPraHu3MOB K BIHAHHIO
TeMIepaTyphi».
JlabopaTtopuas paGora
Ne9

0.5

58.

Abunotnueckne (pakTopsbl.
BrnaxkHocTb Kak
IKOJIOrHUecKHi (akTop. a
«AHATOMHYECKHE
0cOOECHHOCTH pacTeHHii 3
pasHbIX MECT OOMTAHHSMY.
JlaGopatopunas padora
Nel0

0.5

59.

Cpebl oOnTanus
OpraHu3MOB

60.

buonornyeckne PHUTMbI

61.

Jusuenusie GopMsl




OpraHusMoB

62.

buotuieckue hakropsl

63.

3HaveHne OMOTHYECKHX
B3aUMOJICHCTBHIT U151
CYyIIECTBOBAHUS
OpPraHM3MOB B cpejie
obHTaHKU

DKOJIOTHYECKHE
XapakTepPHCTHKH
MOMYJISAIHA

65.

OCHOBHBIC TTOKa3aTe/n
MONMYJIAIHA: YHCIICHHOCTD,
IJIOTHOCTb, BO3pacTHaA H

10JIOBasi CTPYKTypa

66.

OCHOBHBIE NOKA3aTeIN
NOMYJISIHA: POKIAAEMOCTD,
MPHPOCT, TEMII pocTa,
CMEPTHOCTb, MHI'PALIHH

67.

DKoNoruyuecKkas cTpykrypa
MOy JISALHH

68.

JIMHAMHKa NOMyISLHH H
e€ perysius

69.

Kpussie pocta
YHCICHHOCTH MOIMYJIALNH.
KpuBbie BbIKHBaHUS

70.

DKO/IOrHYecKas HHIIA
Buja. «Ilpucnocobnenus
CEMSIH PACTEHHIH K
paccesieHHIoN.
JlaGoparopuas padora
Nell

0.5

71.

Buj1 kak cucrema
MOy JIAIHH

72.

3aKOHOMEPHOCTH
MOBEJACHUS H MUTPaLINii
AKHBOTHBIX

73.

Coo611ecTBO OpPraHn3mMoB
— OHoueHo3

74.

DKoCHCTEMA Kak OTKpbITas
cucremMa

75.

KpyroBopor BeniecTs u
OTOK IHEPIrUH B
IKOCHCTEME

76.

Kpyrosopor BelecTs u
MOTOK YHEPIrUH B
IKOCHCTEME




il

OcHOBHBIE TIOKA3aTeNH
IKOCHCTCMBI

78.

DKOJIOrHYECKHE
MHPaMH/Ibl

79.

N3menenus coodiecTs —
CYKLIECCHH

80.

[TpHpo/IHBIE IKOCHCTEMBI.
DKOCHCTEMBI 03€p H PeK.
DKOCHUCTEMbI MOpEit 1
OKEaHoB

81.

[IpupojHbie 9KOCHCTEMBI.
DKOCHCTEMBI TYHIP,
JIECOB, CTeNeH, MyCThiHb

82.

AHTPOIOreHHbIE
IKOCHCTEMBI

83.

YpborkocHCTEMBI.
«H3yuenne n onucanue
ypOOIKOCHCTEMBIN.
IpakTHueckas padora
Ned

0.5

84.

3aKOHOMEPHOCTH
(hopmupoBaHMs OCHOBHBIX
B3aUMO/ICHCTBHI
OpPraHM3MOB B
IKOCHCTEMAX

85.

MexaHu3Mbl BO3/ICHCTBHA
3arps3HEHHIT pasHbIX
THIOB HA
cyOopraHu3mMeHHOM,
OpraHU3MEHHOM,
MOIYJIALHOHHOM M
9KOCHCTEMHOM YPOBHSAX

86.

«CoobmecTBa 1
IKOCHCTEMBI».
Konrpoiasnas padora
Ned

87.

buocdepa —
obuiennaneraptas
obosiouka 3emiu

88.

Yuenune B. U.
Bepnazckoro o 6uocdepe

89.

3aKOHOMEPHOCTH
cyuiecTBoBanus duocdepsi

90.

Kpyrosoporsl BewiecTs u
OMOreOXHMHYECKHE LIMKIIbI

91

3oHanbHOCTH OHOCheEpsI.




OcHoBHbIE OGHOMBI CYILH

92.

YeroitunocTh OHoc(hepsl

93.

DKOIOrM4ECKHUE KPU3HChHI
M MX NPHYHHBI

94.

BoszeiicTBue yenoBeka Ha
ouochepy

95.

AHTPONOreHHoe
BO3/ICHCTBHE Ha
PACTHTENIbHBIH U
KHBOTHBIN MHD

96.

HUToroBasi KOHTPO/IbHAS
pabora

97.

Oxpana npupo/ibl

98.

OCHOBHBIE TIPHHLIKITBI
YCTOIYHBOTO Pa3BHTHS
YEJIOBEUECTBA M NPHPO/1bI

99.

Panmonansnoe
IMPUPO/IONOJIL30BAHHE U
COXpaHeHHe
OHOJIOTrHYECKOTO
paszHooOpazus 3emin

100.

HPOHCXO)KJ.ICHHC YCJIOBCKa
— AHTPOMNOTCHES.

101.

DKoIOrus — HayKa o
B3aMMOOTHOIUCHHUAX
OpraHu3MoB.

102.

buocgepa — rnodanbHas
IKOCHCTEMA.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102

7.5




