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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yue6HOMY Tipeamety "buonorus" (manee - OMONOTHsI) HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padborana Ha ocHoBe DenepanbHOTo 3aKoHa oT 29.12.2012 Ne 273-d3 «O6 ob6pa3oBanuu B
Poccuiickoit @eneparuny, PI'OC COO, Konnenmuu npenonaBanus ydyeOHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHHH (eiepaabHOi pabodelt mporpaMMbl BOCITUTAHUSI.

Yuebnsiii npeamet «buonorus» yrinyoiaéanoro ypoBHs uzydenus (10—11 kmaccel) SBIS€TCS OJHUM W3
KOMIIOHEHTOB NpeAMeTHON obsactu «EcrecTBeHHO-HayuHble npeameTs». CornacHo nonoxeHusM PI'OC
COO mnpodunbHble yuyeOHBbIE MPEAMETHI, H3ydyaeMble Ha YIUIYOJIEHHOM YpOBHE, SBJISIOTCS CIIOCOOOM
mupdepeHnmanuy o0y4eHUsT Ha YpOBHE CpemaHero oOmiero oOpa3oBaHUST W TMPU3BAHBI 00ECICUYHTH
MIPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM OOIIMUM, CPEIHUM MPO(PECCUOHAIBHBIM U BBICIIUM
oOpa3oBanueM. B To ke BpeMs KaXIblii M3 ITHX y4eOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA
NPUOPUTETHOE pEUICHHE O0pa30BaTeIbHBIX, BOCIUTATENbHBIX M Pa3BUBAIOUINX 3a/ay, CBS3aHHBIX C
npodopueHTanueil 00yJaronmxcs 1 CTAMYJIHPOBAHUEM HHTEpPECa K KOHKPETHOM 001acTH HAyYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEe, MEAUIIMHOM, SKOJIOTHEH, ICUXO0JIOTUEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Tporpamma mo ydueOHOMY mpeamery "buonorus" ma€r mpeacTaBiIeHHE O MENU U 3aJadax U3ydeHUs
yuebHoro mpeamera «buonorus» Ha yriyon€HHOM YpOBHE, OIpeneiseT 00si3aTeslbHOe (MHBAPHAHTHOE)
MPEeIMETHOE COJIep’KaHue, ero CTPYKTYpUpPOBaHHE IO pa3fesiaM U TeMaM, paclpeleieHHe Mo Kiaccam,
PEKOMEHIIYET TIOCJIEIOBATEIbHOCTh H3y4YeHUs YYEeOHOro Marepuaia ¢ Y4E€TOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKU y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOydarommuxcs. B
nporpamMme Mo OHMOJOTHM PEATN30BaH IMPUHIUI MPEEMCTBEHHOCTH C HM3y4YE€HHEM OUOJIOTHH Ha YpPOBHE
OCHOBHOTO 0011ero obpa3zoBanusi, Ojgarogapsi 4eMmy MpOCMAaTPUBAETCS HANpPaBICHHOCTh Ha MOCIEIYIOIIee
pazBuTHEC OWOJIOTMYECKUX 3HAHUH, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUIEHUS, IPEJCTaBICHUN O 30POBOM 00Opa3e >KU3HHU, Ha BOCITUTAHHE
OEpEeKHOTr0 OTHOIIEHUSI K OKPYXKAroIIel nmpupoaHoi cpeae. B mporpamme 1mo OMOJIOTHH TakkKe MOKa3aHBI
BO3MOXXHOCTH y4eOHoro mpenmera «buonorusi» B peanuzanuu tpedoBanuiit ®I'OC COO k miuaHupyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEIMETHBIM pe3ysibTaraM OOy4YeHHS U B (DOPMHUPOBAHHHU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIHHON JESTEIBHOCTH O0YYAIOIIMXCS M0 OCBOCHHUIO COJIEP>KaHUsI OMOJIOTHYECKOro
00pa3zoBaHus HA YPOBHE CPETHETO 00IIero 00pa3oBaHus.

VYueOubiii mnpeamer «buonorus» Ha ypoBHE cpeAHero ooOmero oOpa3oBaHHs —3aBEpIIACT
Ouosnorudyeckoe oOpa3oBaHME B IIKOJIE€ W OpPUEHTHUPOBAH Ha pacllUpeHue U yriayOleHue 3HaHul
oOydaromuxcsi 0 KUBOM MPUPOAE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOW OWONoruu, 3MOpPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TCHETUKH, CEJICKIIUU, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YUE€HUS M SKOJIOTHUH.

Nzyuenue yueOHoro mpenmMera «buonorusy» Ha yriayOJIeHHOM YpOBHE OPUEHTUPOBAHO HA MOATOTOBKY
00ydJaronuxcsi K MOCIAEAYIOMEMY TOJTYyYeHHI0 OMOJOTUYECKOTOo O00pa3oBaHUs B By3aX W OpraHU3AIMIX
cpenHero mpodeccuoHaNbHOTO  oOpazoBaHus. (OCHOBY €ro COAEpKaHHWsI COCTaBIsieT CUCTEMa
OMOJIOTMYECKUX 3HAHUH, TTOJIYYCHHBIX TTPH U3YUYCHUH 00YUaIOIIMMHUCS COOTBETCTBYIOIIMX CUCTEMATHUYECKIX
pa3zenoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00Iiero oopazoBanusi, B 10—11 kimaccax »TH 3HAHUS MOTYYarOT
pasButue. Tak, pacuupeHsl U YriIyOJeHbl OMOJIOTMYECKHE 3HAHMUS O PACTEHHUSX, >XKUBOTHBIX, IpubOax,
OaKkTepusx, OpraHu3Me 4YeloBeKa, OOIMUX 3aKOHOMEPHOCTAX JKU3HM, JOIMOJHUTEIBHO BKIIOUYEHBI
OMOJIOTHYECKHE CBEICHHUS MPHUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIB30BaTh Kak
OPUEHTHUPHI TS TTOCIEIYIONIETo BeiOopa mpodeccuu. Bo3MoxkHa Takke WHTETpalus OUOJIOTMUeCKUX 3HAHUMA
C COOTBETCTBYIOIIMMH 3HAHUSIMH, TIIOJYYEHHBIMH OOYYAIOIIMMUCSA TP H3YYCHHH (PU3UKH, XHUMHH,
reorpaduu U MaTEMaTHKH.

CtpykTypa mporpamMMmbl mo ydeOHOMY mpeameTy "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIM W
9BOJIIOIIMOHHBIA TOIXO0bI K M3yueHuto Ouosoruu. CoriacHoO UM, U3y4aroTCsl CBOWCTBA M 3aKOHOMEPHOCTH,
XapakTepHBIE JIJIS KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIlNH, YBOJIOIMH OPTaHMYECKOTO MUpPa Ha 3eMIle,
COXpaHEeHUs OMOJIOTUUYECKOTO pa3HOoOpasus miaHeTsl. Tak, B 10 kimacce U3y4aroTcss OCHOBBI MOJICKYIISIPHOM
U KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH W OWOJOTHUH Pa3BHUTHs, TEHETUKH M CEJEKIIMH, OMOTEXHOJOTUH U
CUHTETHUYECKON OMOIIOTHH, aKTyaIH3UPYIOTCS 3HaHUs OOydaroluxcsl Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢uznonorun yenoseka. B 11 kiacce M3y4yaroTcsi HBOJIIOIMOHHOE YY€HHE, OCHOBBI SKOJIOTMHM U yYEHHUE O
ouocdepe.

VYuebnsbiii npenMer «buosorus» npu3BaH 00ECTIEYUTh OCBOCHHE OOYYArONTUMHUCS OMOJIOTHYECKUX
TEOPUM U 3aKOHOB, UJCH, IIPUHILIUIIOB U IMPABUJI, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYyYHOHN
KapTUHBl MHpa, 3HAHUM O CTPOEHHMH, MHOrO00pa3uu M OCOOEHHOCTAX KIJIETKH, OpraHu3Ma, MOMYJISIHH,
OMOIIeH03a, JKOCHUCTEMBI, O BBIJAIONINXCA HAyYHBIX JOCTHKCHHSIX, COBPEMEHHBIX WCCIECIOBAHUIX B



OMoNIOTHH, TMPUKIATAHBIX AacleKTaX OMOJOTWYecKHX 3HaHuh. Jlyis pa3BUTUS M TOJAEp)KaHUS HHTEpeca
oOyJaromuxcsi K OMOJIOruu HapsAay cO 3HAUUTEIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepralia B COJIep KaHUN
IPOTPaMMBbI 110 OMOJIOTUH TPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS U Pa3BUTHS TOM MM MHOM
obOnmactu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX B pEIICHHWE Ba)KHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MPOOIIEM.

Llenp wu3yueHuss yuebHoro rmpenmera «buonorus» Ha yriayOJIEHHOM ypOBHE — OBJIAJCHHE
00y4aroIMUMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3alMX KUBBIX CUCTEM PA3HOTO paHTa U
npuoOpeTeHue YMEHHUI HCIIOJIb30BaTh 3TH 3HaHMS B (HOPMHUPOBAHHM WHTEpeca K onpeaenéHHoOW olnactu
npodeCCHOHATILHON JIEATEIIbHOCTH, CBSI3aHHOM ¢ OHONOrMed, Wi K BBIOOPY y4eOHOro 3aBeleHHs Ul
MPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JocTmwkenne uenu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM — ypOBHE
o0ecrnieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHHE 00YYAIOLIMMHCS CUCTEMBI OMOJIOTMYECKHX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKHX TECOPHSIX,
KOHIEMNIMAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M TMpaBUiaX, COCTaBISIONIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYIO KApTHHY MHUPA; O CTPOSHUH, MHOTO00Pa3uH U 0COOEHHOCTSIX OMOJIIOTHYECKUX CUCTEM
(kyeTka, opraHu3M, MOMYJIALKS, BUJ, OMOreoneHos3, ornochepa); 0 BhIIAIOLUIMXCI OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJIEHHE OOy4arolumxcs ¢ METOAaMM IO3HAHUS JKUBOM MPUPOABI: HCCIEAOBATEIbCKUMHU
METOJaMH OWOJIOTUYECKUX HayK (MOJIEKYJISPHOM M KIIETOYHOM Ouojoruu, sMOpuosoruu u Ouosoruu
pa3BUTHUSL, TEHETUKHU U CEJIEKIIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM OMOJIOTHH, TAJIEOHTOJIOTUH, SKOJIOTUN);
METOJIJaMU CaMOCTOSITEIBHOTO MPOBEICHUsI OMOIOTUYECKUX HCCIIEOBAHUN B JTaOOpaTOpPHH M B MPUPOJIE
(HabmoieHne, I3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHUSMU: CAMOCTOSATEIbHO HAXOIUTh, AHATM3UPOBATh U HCIIOIb30BaTh
OmosIorMYecKyr0 HMHGOpPMAIIMIO; TOJIb30BATHCA  OMOJOTMYECKOW TEPMHUHOJIOTHEH H  CHUMBOJIMKOM;
YCTaHABIMBATh CBSA3b MEXKIY Pa3BUTHEM OUOJOTHMH U COLMATHbHO-KOHOMHUYECKUMU U JIKOJIOTUYECKUMU
npo0iieMaMu YeJI0BEYECTBA; OLICHUBATh IOCIIEACTBUS CBOEH JI€ATEIbHOCTHU 110 OTHOUICHHUIO K OKpY)Karolen
OPUPOJIHON cpele, COOCTBEHHOMY 3/I0POBBIO M 3J0POBBIO OKPYXAIOMIMX JIOJei; O0OOCHOBBIBATH U
coOnroaarb Mepbl MpO(UIAKTUKM HH(QEKIMOHHBIX 3a00JeBaHUll, IMpaBWia MOBEACHUS B MPUPOAE U
oOecrieyeHns 0€30MacHOCTH COOCTBEHHOM KU3HEACATEILHOCTH B UPE3BbIUANHBIX CUTYaLUsAX MPUPOIHOTO U
TEXHOI€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE y 00yUaIOIINUXCSl UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCe 3HAKOMCTBA C
BBIIAIOIIMMUCS  OTKPBITUSIMU U COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OWOJIOTMM, pEIIAEMBIMH  €I0
npobiemMaMu, METOJNOJIOTHEHl  OMOJIOTMYECKOTrOo  MCCIEOBAaHUS, IPOBEACHHUS  SKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, pelieHus: OMOJIOrMUeCcKUX 3a7a4, MOJEIUPOBaHMs OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y 00YYaIOLUXCsl IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJE B LIEJIOM M K OTACIbHBIM €€
0o0BeKTaM M SIBJIEHUSAM; (OPMHUPOBAHUE SKOJIOTMUECKOH, M€HETHMYECKON I'PaMOTHOCTH, OOIIEH KYJIbTYpBI
NIOBEJICHNUS B IIPUPOJIE; MHTETPALIMM €CTECTBEHHO-HAYUHbIX 3HAHUI;

npuoOpereHue  OOydyalOIMMUCS  KOMIIETEHTHOCTH B pallMOHAJIbHOM  INPUPOIOIOJIb30BAHUN
(coOnroseHue MpaBUJI TOBEIEHUS B NPUPOZAE, OXpaHbl BHJOB, IKOCHUCTEM, Ouocdepsl), COXpaHEHHU
COOCTBEHHOTO 3/IOPOBBS M 3/I0POBhSI OKPYKAIOIIHX JIFOACH (COOMI0IeHUS Mep MPO(UIAKTHKN 3a00JIEBaHHM,
oOecrieyeHne 0€30MaCHOCTH JKU3HEACATENBHOCTH B  UYPE3BBIYAWHBIX CHUTyallUAX MPUPOJHOTO H
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HCIIOJIh30BAHMS OMOJIOTMYECKUX 3HAHWW M YMEHHWH B MOBCEIHEBHOM
KU3HU,

CO3/IaHHME€ YCJIOBUU JJIi OCO3HAHHOTO BBIOOpa OOydYaroIMMHUCS WHIUBUIYalIbHOW 00pa3oBaTeiabHOU
TPaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIeayromeMy MnMpohecCHOHATFHOMY CaMOONPEAEIeHNUIO, B COOTBETCTBUU
C UHIMBUIyaJIbHBIMM UHTEPECAMU U IOTPEOHOCTSIMHU pPErroHa.

OO011ee YUCIIO0 YacoB, OTBEJCHHBIX HA U3y4eHHE OMOJIOTUU Ha YIiyOJIeHHOM YPOBHE CpPeIHETrO 00IIero
obpazoBanmusi, coctasisieT 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3
yaca B HEJIeJI0).

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEACTB 00yUeHHs OMOJIOTHH OCYIIECTBIIETCS C YUETOM
creuu(UKU ero CoAep)KaHUs W HAIpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOrMYeckoro oOpa3oBaHHUs B
OpraHMu3aIMsaX CpelHero NpodhecCuoHaIBLHOTO U BBICIIEro 00pa3oBaHUsl.

OO0s3aTeNbHBIM YCIOBUEM TPU O0YyYEHUH OMOJIOTMH Ha yriyOJEHHOM YPOBHE SIBJISIETCS MIPOBEICHUE
7a00paTOpHBIX M MpakTU4Yeckux pabor. Taxke ywyacTre oOydarloIIUXCsl B BBIMOJHEHHMM HPOEKTHBIX H



y4e0HO-UCCIIeIOBATENILCKUX PabOT, TeMaTHUKa KOTOPBIX OMPEICNSIETCS yUYUTEIeM Ha OCHOBE HMMEIOIIUXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopepxaHnue IpOrpaMMsbl, BBIIEIECHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY I'OCYIapCTBEHHON UTOTOBON
arrectanuu (I'MA).

Tema 1. buoJsiornsi Kak HayKa

CoBpemeHHass Ouosorust — KOMIUIEKCHas Hayka. Kparkas uctopust pa3BuUTUs OHOJIOTMH.
Buonornyeckue Hayku M u3ydaemMble UMHU Tpobiembl. DyHIaMEHTANbHbIC, MPHUKIAIHBIE M TIOMCKOBBIE
Hay4HbIE UCCIICZI0BAaHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHPA.
[Tpodeccun, cpszanHble ¢ Ouosiorueil. 3HaueHHe OMOJOrMM B IPAKTUYECKOM NEATENbHOCTH YellOBeKa:
MEJULMHE, CEIbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IIPUPOJIBIL.

JdemMoHCTpauMu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseid, [. Mennens,
B. U. Bepnaackuii, W. II. I1aBnos, M. . Meunukos, H. . BaBunos, H. B. Tumodees-Pecorckmii, k.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMn», «CrcreMa OMOJIOrMUECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBple cuctemMbl Kak npeAMeT u3ydeHus Ouosnoruud. CBOHCTBA JKHUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOIO0 COCTaBa, AUCKPETHOCTb U ILEJIOCTHOCTb, CJIOKHOCTb M YINOPSAOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTb, CAMOOPraHU3a1Msl, CAMOBOCIIPOU3BEACHHE, PA3APaAXKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd UBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIMH,
HOMYJISLIMOHHO-BUA0BOM, 3KOCUCTEMHBIH (OnoreoneHoTn4eckuit), 6nocdepusiid. [Iporeccsl, npoucxoasiye
B JKMBbIX cuctemax. OCHOBHbIE IpU3HaKU XKUBOro. JKu3Hp kak ¢opma cyuniecrBoBanus matepuu. Hayku,
M3Y4arollue )KUBbIE CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aluy.

N3yuenue xuBbIX cucteM. MeToibl Ononorndyeckoil Hayku. Habmonenue, nsmepenue, SKCIepuMeHT,
cucreMarusanus, MmeraaHanu3. llonsatue o 3aBucuMON M He3aBUCHMMOW IepeMeHHOH. IlmanupoBanue
skcriepumenTa. [loctaHoBka u mpoBepka rumotre3. HynmeBas rumore3a. [lonsitue BbIOOPKHM U €€
JoCcTOBEpHOCTh. Pa3Opoc B Omonormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOIYYEHHBIX pe3yIbTaTOB.
[IprumnHbl HCKaXeHUs PE3yJIbTATOB dKCepUMeEHTa. [IoHATHE CTaTHCTUYECKOrO TECTa.

JleMoHCTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKHU KU3HUY, «buonorndeckue cuctembl», «CBOWCTBA KHBOM
MaTepUn», «Y pOBHU OpraHU3aluy )KUBOWU NPUPOAb», «CTPOEHUE )KMUBOTHOM KIETKN», « [KaHW KMBOTHBIX»,
«CucTeMbl OpraHoB YEJIOBEYECKOT0 Opranusmay, «buoreonenos», «buocdepar», «MeToapl H3ydeHUs )KUBOU
IIPUPOIBI».

OGopynoBanue: mabopaTopHoe 0OOpyJOBaHUE IS TPOBEICHUS HAOMIOJCHUM, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3IUUYHbIX METOJIOB IPU U3YUYEHUHU KUBBIX CHCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(OYHKIIMOHAbHAS €IWHMIIA KUBOTO. VMICTOpUs OTKpBITHS KJieTKH. Paboter P.
I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHbBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoapl MOJEKYISIpHOW W KIETOYHOM OMOJIOTHM: MHKPOCKOIUS, Xpomarorpadus, snexkrpodopes,
METOJI MEUEHBIX aToMOB, AuddepeHnnaIbHoe HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
Qukcuposannvix Kiemok. JNEKTPOHHAs MUKpockonus. Kougokanvuas muxpockonus. Bumanvhoe
(npudsicusHenHoe) usyueHue Kiemox.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmuupbl 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIH MHUKpOCcKom», «VcTopus pa3BUTHS
METOJI0OB MUKPOCKOITI.

O6opynoBaHue: CBETOBOW  MHKPOCKOI, MHKPOIIpENapaTrbl  pacTUTENbHBIX, JKMBOTHBIX U
OaKTepHAIbHBIX KIETOK.



IIpakTuyeckas padora «/I3ydeHne MeTOIOB KJIETOYHOH Ononoruu (Xxpomarorpadus, d1exTpodopes,
nuddepennuranbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUH COCTaB KIETKHM. Makpo-, MUKpPO- U YJIbTPaMUKpPOJIEMEHTHl. Boma u €€ ponb Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUM KJIETKH, TEIIOpEryasaunu. MuHepaibHble BELeCTBa
KJIETKU, UX OMOJIOrHYecKas pojib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKH. buonorudeckue nonaumepsl. benku. AMHUHOKHUCIOTHBIM COCTaB
6enkoB. CTpykTyphl OenkoBoil Mosekyinbl. [lepBuyHas cTpykTypa Oenika, MmenTuiHas CBs3b. BTopuuHas,
TpEeTUYHasi, YeTBEPTUYHAsA CTPYKTyphl. JleHarypamms. CsoiictBa OenkoB. Knaccudukanus O6enkos.
buonornueckue GyHkiun 6enKoB. [lpuonusi.

VYrneBoasl. MoHOCaxapupl, AUCAXapUabl, OJUTrocaxapuabl U moaucaxapuasl. OO T1aH CTPOSHHUS
U GU3UKO-XMMHYECKHE CBOMCTBA yrieBo10B. buonornyeckue GyHKIMH YTIE€BOIOB.

Jlunuper.  TwapodunsHO-THApOdOOHBIE cBolicTBa. Kitaccupukanus munuaos. Tpurimiepunsl,
docdonaunuabl, BocKU, crepoupl. buonornyeckue Gpynkuuu naunuaoB. OOmye cBOCTBa OMOIOTHYECKUX
MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. [JHK um PHK. Crpoenune HyknenHoBbiXx kucior. Hykneormael. IIpunnmn
komruieMeHtapHoctu. I[Ipasuino Yapradhda. Crpykrypa JJHK — nBoiinas crmpaiib. MecTOHaXOXICHUE U
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuuu PHK B knertke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekysie AT®. buonornyeckue QyHKmm
AT®. BoccTaHOBIEHHbIE MEPEHOCYUKU, UX (PYHKIMHU B KJIeTKe. [pyeue Hykneozuompugocgamor (HTD).
CexBennpoBanue [JHK. Memoowvr eenomuru, mpanckpunmomuxu, npomeomuxu.

CtpyktypHast Ouomnorusi: OuoxuMuyeckue u OUOPU3UYECKHE HCCIENOBAaHUS CcOCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Onomounekyn. Mooeruposanue cmpykmypvl u QYHKYuti OUOMONEKYL U UX
Komniexkcos. Komnvromephwiti Ou3aun u OpeaHudeckull cunmes 6UOMOIEKYL U UX HeNPUPOOHbIX AHALO208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [lonunr, [x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XMMHYECKHMX SJIEMEHTOB B HEXKHMBOM MNpupoae», «Pacnpenenenue
XUMHYECKHX DJIEMEHTOB B JKUBOH IPUPOIE.

Tabmunel u cxembl: «llepuoanueckas Tabnuia XMMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYIbI
BOJbI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHe MoiyieKysbl Oenka», «CTpyKTypbl O€lKOBOM
MoJIeKyNbl», «CTpoeHHEe MOJIEKYJ YIiieBoAOB», «CTpoeHne MoeKysl JunuaoBy», «HykienHoBble KUCIOTHIY,
«Ctpoenne Monekyiasl ATO».

O6opynoBaHue: XuMUYecKasi 1ocyia 1 000py10BaHHeE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIuil».

JlabopaTopnasi paGora «/ccnenoBaHnue HyKJIENHOBBIX KHMCIIOT, BBIICJIEHHBIX M3 KIETOK Pa3IMYHBIX
OpPraHU3MOB.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumsl KIE€TOK: 3yKapuoTHyeckas U mpokapuoTuyeckas. CTpyKTypHO-(pYHKIMOHAIbHbIE 00pa30BaHus
KJIETKU.

Crpoenue npokaproTnueckoi kineTku. Kierounas crenka Oakrepuit n apxeil. OCOOEHHOCTH CTPOEHUS
reTepoTpoQHON U aBTOTPO(PHON MPOKAPHOTUUECKUX KIIETOK. MecTo 1 pojb MPOKapuoT B OMOIIEHO3aX.

Crpoenne u (YHKIMOHMPOBAHUE DSYKapuUOTHYECKOM kieTkd. Ilmazmatuueckas mMemOpaHa
(mazmanemma). CTpykTypa Iuta3MaTHYecKOd MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 TUIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIM (quddy3us, obneru€éHHas audQysus), akTUBHBIN (MEPBUUHBIA U BTOPUYHBIH
aKTUBHBIN TpaHcnopT). [lonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-kanueBoro Hacoca. DHAOLUUTO3:
NUHOIMTO3, (aronuro3. Ok3ouuto3. Kierounas crenka. CTpykTypa ¥ (YHKIMHM KJIETOYHOM CTEHKH
pacTeHuii, rpuooB.

[Mutomnmazma.  I{uto3onms.  Ilutockenmer.  JIBwkeHume  nurtomnazMel.  OpraHouabl  KIETKH.
OnHomMeMOpaHHBIE OPTaHOUIBI KJIETKH: dHAomIazmMatudeckas ceth (DIIC), ammapart 'onbmaku, TU30COMBI,
UX CTpoeHHe M (yHKUUHU. B3auMocBsA3b 0JHOMEMOpaHHBIX OPraHOMAOB KIeTKH. CTpoeHHe TpaHyIsipHOTO
pertukynyma. Mexanusm nanpasienus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
meMmOpaH. ['magkuil (arpanynsipHbIi) SHIOMIa3MaTHYECKUN peTuKyayM. CekperopHas (QyHKIMS ammapara
lomsmxu. Moougurkayus 6enkos 6 annapame I onvoocu. Copmuposka Oeakos 6 annapame I onv0dicu.
Tpancrnopr BeriecTs B KileTke. Bakyonn pacturenbHbix kinetok. Kinerounsiii cok. Typrop.



[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUH, TUIACTHIBL. [Ipoucxoscoenue MumoxoHopuu u
nracmud. Cumouoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne u (QpyHKIIMM MUTOXOHIPHH U
wactuf. [lepBuyuHbIe, BTOPUYHBIC U CIIOKHBIC IIACTHIBI (POTOCUHTE3UPYIOIINX dYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIACTHI BBICHINX PACTEHUH.

HemeMmOpannbie opranouapl kietkun CTpoeHue W (QyHKIMM HEMEMOPAHHBIX OPTaHOHMIOB KIIETKH.
Pubocombl.  [Ipomesxcymounvie  unamenmsi. MUKpopUIaMEHTBL. AKmuHo8bvle MUKpoghuiamerHmul.
MpleyHble KIETKH. AKMuUHOBble KOMNOHEHmMbl HeMblileyHblx Kiemok. Mukpotpybouku. Kierounsri
neHTp. CTpoeHue U JBUKEHHE KTYTUKOB U pecHHYeK. MUKpoTpyOouku HuToruiasmel. Llentpuons. benku,
accoyuuposanmvie ¢ MUKpopuiamenmamu u Mmuxpompyooukamu. Momopusie benxu.

Anpo. Obonouka siapa, XpOMaTUH, KapuoIUla3Mma, SAPBINIKH, WX CTpoeHue W (PyHKUUU. SnepHbIit
OenKkoBbIii MaTpuKC. [IpocTpaHCTBEHHOE PaclooKEHUE XPOMOCOM B MHTEp(a3HOM siape. DyxpomamuH u
eemepoxpomamun. belku XpoMmMaTuHa — TUCTOHBL. J[umamuka s0epHoti 000104KU 6 Mmumose. AHOephbiii
mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEpUCTUKAa KIETOK DJYKapHOT (pacTUTEIbHOM,
KUBOTHOU, TPUOHON).

JdeMoHcTpannmn

[Toptpetsr: K.C. MepexkoBckui, JI. Maprymuc.

Tabmuipr U cxembl: «CTpoeHHE SYKapUOTHUECKOM KiIeTkn», «CTpoeHue 3>KUBOTHOW KIIETKHY,
«CTpoeHHe pacTUTENBHOM KIETKNY, «CTpOeHHEe MUTOXOHIAPHUNY, «SAapo», «CTpoeHHne MPOKApUOTHUECKOU
KIIETKI».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpPONpENapaTrbl pPACTUTENbHBIX, JKUBOTHBIX KJIETOK,
MUKpOTpenapaTbl 0aKTepHalbHbBIX KIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KIETOUHON MEMOPAHbBI».

JlabopaTopnasi paGora «liccienoBanue niaazMoinsa U Je1a3MOIN3a B PACTUTENbHBIX KIETKaX».

IIpakTuyeckas padora «3yueHue IBIKEHUS IIUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMUIISIIINS M AUCCUMUJTISIIUS — IBE CTOPOHBI MeTa0onu3Ma. TUIbl 0OOMEHA BEIIEeCTB: aBTOTPO(HBIIH
U rerepoTpodHbIif. YyacTue Kuciopoga B OOMEHHBIX Mpoleccax. JHEPreTHueckoe oOecrneuyeHue KIETKH:
npespamieane AT® B oOMeHHBIX mporeccax. @DepMEeHTATHBHBIA XapakTep peakuuid KIETOYHOTrO
Merabonu3ma. DepMeHTh, MX CTPOCHHE, CBOWCTBA M MexaHu3M JeicTBusa. Kodepmentsl. OtTnuuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB. benKu-akTUBATOpPHI U OENKH-UHTHOUTOPHI. 3aBUCUMOCTH
CKOPOCTH (PepMEHTATUBHBIX PEAKIIMI OT Pa3IMuHbIX (PaKTOPOB.

[lepBHUYHBII CMHTE3 OPraHMYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
Gdomocunmes y 6axmepuii. Ceemocobupaiowjue nueMeHmovl U NUSMEHMbl peaKyuoHHo2o yeHmpa. Poib
XJIOpPOIUTacTOB B mpoiecce Gorocunre3a. CBeToBas U TeMHOBas (a3bl. Pomoodvixanue, C3., Cs- u CAM-
munel ¢omocunmesa. llpoayKTHUBHOCTH QoTocuHTe3a. BnusHue paznuuHbIX (aKTOPOB Ha CKOpPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCUHTESA.

XemocuHTte3. Pa3zHooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpUPUIUpYIOIIHE  OakTepuw,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaU€HHEe XEMOCHHTE3A.

AHaspobHble opranu3mbl. Bunbel Opoxkenus. [IpoaykTel OpokeHUs U UX UCHOJIb30BAaHUE YETIOBEKOM.
AHas’poOHBIE MUKPOOPTraHU3MbI KaK 00BEKTh OMOTEXHOJIOTUU M BO30YAUTENH OOIE3HEH.

AspoOHBIE OpraHuW3MBbl. DTambl dHepreTudeckoro obmena. [lomroroBurenbHbIN dTam. [ ukoIM3 —
0ECKHUCIOPOAHOE pacIleTyIeHHE TTTIOKO3bI.

buonoruueckoe oOKHCI€HHE, WIM KIETOYHOE JbIXaHue. Poib MHUTOXOHIpPUII B mpoleccax
Oouonornyeckoro okucieHus. Lluknnueckue peaknuu. OkuciautenbHoe (ochopunupoBanue. Inepeus
Membpannoco epaouenma npomonos. Cunmes ATD.: paboma npomonrnoi AT@-cunmasvl. [IpenmyiecTra
a’po0OHOr0 MyTH 0OMEHa BEIIECTB Mepe]] aHadpOOHBIM. D((HEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

JleMoOHCTpaL U

[Hoprpetsr: Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuensn,
I'. A. 3aBap3uH.

Tabmunel u cxembl: «DPOTOCHHTE3», «IDHEpreTUdeckuii oomen», «buocunTte3 Oenka», «CTpoeHue
bepmenTay, «XeMOCHHTE3Y.



Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHKE JJISi IPUTOTOBIICHHUS MTOCTOSIHHBIX M BPEMEHHBIX
MUKPOIIPENapaToB.

JlaGopaTopnas padora «/3yueHue KaTalUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe aMUIa3bl
VI KaTajasbl)».

JlaGopaTtopnas pa6ora «/3yuenue (epMEHTATHUBHOTO pACHICIJICHUsI IIEPOKCHIAa BOJIOpOJa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacnencreenHass HHGopManus U peajau3anus eé B KiIeTke

Peaknun maTpudHOro cuHrtesa. [IpuHUIMIT KOMIIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CHHTE3A.
Peanuzauus HacnenctBenHod wuHpopMmarmu. ['eHeTHUecKkuit Koja, ero cBoiictBa. TpaHckpumuus —
Matpuusbli cuHTe3 PHK. IlpuHumnel TpaHCKpUNIMHM: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue tpancnopteix PHK B OuocunTese Oenka. YcimoBus OMOCHHTE3a
6enka. Koguposanue amuuokucinot. Pois pudocom B GnocuHTe3e Gernka.

Coepemenunvie npeocmasienuss 0 cmpoenuu 2eHog. Opranuzanus TeHoMa y MPOKapUOT U IYKapHOT.
Perynsiiiust akTuBHOCTH T€HOB Yy mpokapuot. ['mnote3a omnepona (®. XKako6, XK. Mano). Monexkyraphvie
MexXauu3mvbl IKCHpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomwl 2ceHos. Perynanus
0OMEHHBIX IIPOLIECCOB B KiieTKe. KineTouHslil romeocTas.

Bupycbl — HekineTouHnble (OpPMBI KH3HU U OOIUraTHeie mapasuTbl. CTpOEHHE MPOCTHIX M CIOXKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuswennviti yuxn JIHK-codepacawux eupycos, PHK-
codepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHbie 3a0oneBanHusi uenoBeka, XUBOTHBIX, pacrtenuit. CIIMI, COVID-19, conmanbHble u
MEAUIMHCKHE POOIEMBI.

buoungopmamura: ummeepayus u awanuz oonvwux maccusos («bigdatay) cmpyxmyprvix
ouonocuueckux danuvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemole hynkyuu 6eakos.
Cnocobwi 0ocmaeku 1ekapcms.

JleMoHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuupbl u cxembl: «buocunres 6enkay, «I'eneTnueckuit ko, «Bupyce», «bakrepuodarm.

IIpakTuueckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7 Ku3HeHHBIH MUKJ KJIETKH

Knerounslii 1wk, ero mepuoasl u peryinsauusa. Mutepdaza m muto3. OcoOeHHOCTH NPOLECCOB,
npoTekaromux B uHTepdasze. [loaroroBka kieTku k aeneHuio. IIpecuHreTnueckuil (MOCTMUTOTHYECKHUA),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TepHOIbl HHTEP(DA3HI.

Matpuunsiii cunte3 JIHK — permkanus. IlpuHnuner perumkanuu [IHK: xoMminemeHTapHOCTS,
MIOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUIApaJUIeabHOCTh. Mexanusm pemmkannu  JIHK.  Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U Tenomepasa. XpoMOCOMHBIA HAOOp KIETKU — KapuoTuIl. JurionHsIii 1
rarionIHbIN Habophl XpoMocoM. ["'oMosoruuHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jenenne xierkn — muto3. CTaguM MUTO3a M IPOUCXOJAIIME B HUX IPOLECCH. THIIBI MHUTO3a.
Kaprokunes u nutokuHes. bruomornueckoe 3Ha4€eHHE MUTO3A.

Perynsauus MutoTHueckoro mukia kiaetku. [Iporpammupyemast kiieTouHas ruOelib — aromnros.

Knerounoe sapo, xXpomMocombl, (GYHKIMOHaNbHAs TEeHOMHKA. Mexanusmsl  nponughepayuu,
oughghepenyuposku, cmapenus u ecubenu kiemox. «Lugpposas knemrxay — 6uoungopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JleMoHCTpanuu

Tabmunpl U cxembl: «OKU3HEHHBINH LUK KIETKH», «MuTto3y», «CTpoeHne xpomocom», «Permukanus
JTHK.

OOGopynoBaHue: CBETOBON MUKPOCKOI, MUKpPOTIpeapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopnasi pa6ora «HaOGmoneHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB



Buonorndeckoe paszHooOpasue opraHu3smMoB. OJHOKIETOYHBIC, KOJOHHAIBHBIC, MHOTOKJIETOYHBIC
OpraHU3MBI.

OCOOCHHOCTH CTPOCHHUSI M JKU3HEAEATEIBHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu, apxewu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpYTrHe MPoTUCThl. KoNoHMaNbHbIE OPraHU3MBI.

B3anmMocBs3b yacTeit MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, OopraHbl U CUCTEMbI opraHoB. Opranusm
Kak eauHoe uenoe. ['omeocras.

Txanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBareibHAs, MOKPOBHAs, MPOBOJAALIAL,
OCHOBHas1, Mexannyeckasi. OCOOEHHOCTH CTpOeHuUs, GYHKIIMI U PacoI0KEHHs TKaHEel B OpraHax pacTeHUH.

TkaHu >KMBOTHBIX W 4EJOBEKa. THUNBl >KMBOTHBIX TKaHEH: OHNMUTEIUAJIbHASA, COCIUHUTEIIbHAS,
MblIlIeYHass, HepBHAs. OCOOEHHOCTH CTPOEHUS, PYHKIUNA U PACIIONOKEHHS TKAHEW B OpraHax >KUBOTHBIX U
YeJI0BEeKa.

Oprassl. BereratuBHbIe U TeHEpAaTUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMbI OPTaHOB KMBOTHBIX
1 yesioBeKka. OyHKIMY OPraHoB U CUCTEM OPIaHOB.

Omnopa Ttena opranuzmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBuxkenue opraHu3MoB. JIBM)KEHHE OJHOKJIETOUHBIX OPraHMU3MOB: aMEOOMAHOE, >KIYTUKOBOE,
pecHru4HOe. JIBM)KEHNE MHOTOKJIETOYHBIX PACTEHHUW: TPOIM3MbI M HACTUHU. [[BMIKEHHME MHOI'OKJIETOYHBIX
JKUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Peduekc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIntanne opranu3mos. Ilormomenne BOabl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEUIECTB PACTCHUSMM.
[lutaHue »KUBOTHBIX. BHYTpPUIONIOCTHOE M BHYTPHUKJIETOUHOE muileBapeHue. [luTanue mNO3BOHOUYHBIX
KUBOTHBIX. OT/ENbl MUIIEBAPUTEIbHOTO TpakTa. [IuieBapurensHble xenesbl. [IumeBapurenpHas cuctema
YeJI0BeKa.

Jpixanume opranu3moB. Jlpixanwe pacteHuid. Jlpixanuwe kuBOTHBIX. Juddysmst razoB depes
noBepxXHOCTh KieTku. KoxkHoe apixanue. J[pIxaTenbHas MOBEpXHOCTh. JKabepHoe u JEroyHOE AbIXaHUE.
JlpixaHWe T[103BOHOYHBIX JKMBOTHBIX M UEJIOBEKA. OBOJIOLUOHHOE YCIOXHEHHME CTPOEHUS JIErKUX
MO3BOHOYHBIX >KUBOTHBIX. J[pIXaTellbHasi cucTemMa uejoBeKa. MexaHu3M BEHTWISILUUU JIETKUX y INTHL] U
MIIeKonuTaromuX. Perymnsmus npixanus. J{prxarenbHble 00bEMBI.

TpaHcnopT BelIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHMM. TpaHCIOPT BEILECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema m e€ opranbl. KpoBeHOCHass CHUCTEMa IO3BOHOYHBIX JXKMBOTHBIX H
yenoBeka. Cep/lie, KPOBEHOCHbBIE COCY/IbI U KpOBb. Kpyru KpoBooOpaleHus. DBOIIOLUOHHBIE YCIOKHEHHS
CTPOEHHS KPOBEHOCHOW CUCTEMBI TIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. BwigeneHne y kuBOTHBIX. COKpaTHTEIbHBIE
Bakyosu. Oprassl BbiaeneHus. OuiabTpanus, cekpenuss 1 oOpaTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOThI
opraHoB BbiieneHus. CBsA3b MOJOCTU TeJla C KPOBEHOCHOW M BBIIEIMTEIBHOW cucTtemMamu. BolieneHue y
MO3BOHOYHBIX KUBOTHBIX W dYenoBeka. [louku. Ctpoenne u QpyHkimoHupoBanue Heppona. OOpazoBaHue
MOUH y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alUTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil W IUCTHI
IPOCTEHIINX. 3aluTa y MHOTOKJIETOUHBIX pacreHui. Kyrtukyna. CpeacrBa macCHBHOM M XUMHYECKOU
3amuThl. QUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX INpPOMU3BOJAHBIE. 3allluTa OpraHU3Ma OT
Oonesned. MmMmyHHast cuctema uenoBeka. KieTouHbli M TrymMopalibHbII UMMYHUTET. BpoxkaEHHBIN U
npuoOpeTEéHHbIN crnennpuyeckuii UMMyHHUTET. Teopust KJIoHaNbHO-celeKTUBHOTO nMMyHHTeTa (I1. Dprux,
®. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBEThl OpraHU3MOB. Poiib BpOXAEHHOIO UMMYHUTETa B
Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apakuMoCTe M peryisinus y OpraHu3MoB. Pa3apakMMOCTh y OJHOKIIETOYHBIX OPIaHW3MOB.
Takcucel. Pazipa)xnuMocTh U peryisinus y pacTeHuid. POCTOBbIE BElIeCTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexkropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u €€ OTHEbI
OBOJIOLIMOHHOE YCIIO)KHEHHE CTPOECHMSI HEPBHOW CHCTEMBI Yy MXHUBOTHBIX. OTAENBl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pednekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHasi perynsuus U SHIOKPHUHHAs CHUCTEMa XMBOTHBIX M uenoBeka. JKenes3bl SHAOKpUHHOU
CUCTEeMbl M HUX TOpPMOHBI. JleiicTBHE TOpPMOHOB. B3anMMOCBA3b HEPBHOW M JHIAOKPUHHOW CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JemoHCTpauMu

IToprper: U. I1. I1aBnoB.



Tabmuubl 1 cxembl: «OTHOKIETOUYHbBIE BOJOPOCINY», «MHOTOKJIETOUHBIE BOAOpOCHn», «baktepumny,
«[Ipocterimme», «OpraHbl I[BETKOBBIX pacTeHHI», «CHCTEMbl OPraHOB MO3BOHOYHBIX KHUBOTHBIX,
«BuyTpennee crtpoeHue HacekoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIs»,
«CTpoeHHe JMCTOBOM IUTACTUHKW», «TkaHM XKHUBOTHBIX», «Ckenmer denoBekay, «lIumeBapurenbHas
cucremay, «KpoBeHOCHas cucteMay, «JlpixarenbHas cucteMa», «HepBHas cucremay, «Koxay», «Mplmeunas
cucrema», «BplnenurenpHas cucremay, «IHAOKpHHHasA cucreMay, «CTpoeHue MbIInb», «MMmyHHTET»,
«KumeunomnonoctHeie», «CxeMa NUTaHus pacTeHUi», «KpoBEHOCHbBIE CUCTEMBI IO3BOHOYHBIX )KUBOTHBIX»,
«Ctpoenue runps», «CTpoeHHE IUIaHapun», «BHYTpEHHee CTpOEHHE IO0KIEBOro 4epss», «HepsHas
cucrema poio», «HepBHas cucrema narymkuny, «HepBHast cucrema mpecMbIkaromuxcs», «HepBHas cuctema
nTuly, «HepBHas cucrema milekonuraroumx», «HepsHas cucrema uenoBekay, «Pediaexcy.

OOopynoBaHue:  CBETOBOM  MHUKPOCKOIN,  MHKpOIpENnapaTbl  OAHOKIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenaparThbl TKaHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, JKUBBIE SK3EMILIAPBI
KOMHATHBIX PAacTCHUH, TepOapuu pacTeHHW pa3HBbIX OT/AEJIOB, BIAXKHBIC IpenapaThl KUBOTHBIX, CKEJIETHI
IIO3BOHOYHBIX, KOJUIEKIMHM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YelloBeka, OOOpydOBaHUE Ui
JIEMOHCTpAIlMK TOYBEHHOTO M BO3AYIIHOTO TMHTAaHUS PACTECHHM, pacIIeIIeHHs Kpaxmayia U OeNKOB IOA
neiictBueM (epMeHTOB, 000pyJOBaHUE Ul AEMOHCTPALMU OIBITOB [0 W3MEPEHUIO KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3MA JbIXaTENbHBIX JBUKEHUMN, MOJIEIIN IOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUI.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI Pa3MHOXKEHHUSI OPraHU3MOB: Oecrioyioe (BKJItoYasi BereTaTUBHOE) U 1osioBoe. Buasl Oecrnionoro
Pa3MHOXEHHUS: TIOYKOBAHUE, CIIOPYIISIHS, (hparMeHTaIus, KIOHUPOBAaHHUE.

[lonoBoe pasmuoxenue. [lonoBbie kieTku, uiaum ramerol. Meio3. Craagun Mmeinosa. IloBengenue
XpoMocoM B Meno3e. KpoccnHrosep. bruonornyecknii cMbIca MeHo03a U IOJI0BOro mpouecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzaponpiieBoe pasButue. I'ameroreHe3 y »KuBOTHbIX. I[lojoBble xene3bl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONIOBBIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIJIOJIOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [IapreHorenes.

WuauBuayanibHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHMONOrMs — Hayka O pa3BUTHU
opranusMoB. Mopgozenez — oona u3s 2nagnvix npoonrem smopuonoeuu. Konyenyus mopghocenos u mooenu
mopghoceneza. Ctanuu 3MOpHUOreHes3a *KUBOTHBIX (Ha mpuMmepe Jsrymku). Ipodnenne. Tunel apoOieHwus.
Hemepmunuposannoe u Hedepmunuposantoe Opobaenue. bnacmyna, munvr 6aacmyn. OcoOeHHOCTH
Ipo0JieHNsT MIIEKONUTAIOUINX. 3apOJbllleBble JHUCTKU (racTpyisiiusi). 3akjajka OpraHoB M TKaHEH WH3
3apOJBIIIEBBIX JIMCTKOB. B3anmMmHOe BiIusSHME wYacTell pa3BHUBAIOLIETrocs 3apojbliia (3MOpHOHATIbHAS
MHAYKINS). 3aKiIajKa MjaHa CTPOEHUS KMBOTHOTO KaK pe3ysIbTaT MepapXUUYECKUX B3aUMOJCHCTBUI F€HOB.
BnusiHre Ha SMOpHOHaNbHOE pa3BUTHE PA3JIMUHBIX (PAaKTOPOB OKPYKAIOLIEH Cpe/Ibl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpronanbHbIi nepuoa. [Ipsmoe u Henpsimoe pa3Butue. Pazpurtue
¢ mMeramMop(o30M y OeClO3BOHOYHBIX M MMO3BOHOYHBIX >KHBOTHBIX. bHonornyeckoe 3HaueHHe MpsIMOTO H
HEIPsIMOTO Pa3BUTHs, MX pacHpocTpaHeHue B pupoe. Tumsl pocTa )XxUBOTHBIX. DAKTOPHI pEryisaiu pocTa
KHUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBLHOTO PA3BUTHS y JKMBOTHBIX M dYenoBeka. [lepuoss
OHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMYeCcKre POLECCHI.

Pasmuoxenue u pazsutre pacreHuil. ['amerodur u cnopoput. Meito3 B )KU3HEHHOM ITUKJIE PACTEHHI.
OO6pa3oBanue cmop B Tporecce Melo3a. ['amerorene3 y pacteHuil. OTIUIOZOTBOpEHHWE € PAa3BUTHE
pacTUTENBHBIX OpPraHu3MOB. /[BOMHOE OMIOIOTBOpEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHMe U pa3BUTHE
CEMEHU.

MexaHu3MBbl peryJIsILiiN OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoOHCTpaL U

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

Tabmuubl u  cxembl: «BereratuBHoe pa3MHOXKeHHE», «Tumel OEcrnosoro pa3MHOXKEHH,
«Pa3MHOXkeEHHE XJIAMUAOMOHAAbD», «Pa3MHOXKEHHE OBrIeHb», «Pa3smMHOXkeHHe Truape», «Meio3y,
«Xpomocombly, «l'amerorenes», «CTpoeHHE SWIEKIECTKH W crnepmaTto3ouaa», «OCHOBHBIE CTaIHH
oHTOreHesa», «lIpsmoe m Hempsmoe passButue», «Pa3Butue Maickoro »xyka», «Pa3Burue capaHum»,



«Pa3Butne mArymku», «/IBoilHOE€ OIUIONOTBOPEHME Yy LBETKOBBIX pacTeHMil», «CTpoeHHE CeMsH
OJHOJOJBHBIX M JABYAOJBHBIX pacTeHUil», «KU3HEHHBIA LMK MOPCKOM KamycTbl», <«OKU3HEHHBIA LUK
Mxay, «KU3HEHHBIH HUKII MaNOPOTHUKAY, «KU3HEHHBIN LIMKI COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpEnapaThl SULEKIETOK U CIHEpPMaTO30HI0B, MOJEIb
«IuKI pasBUTHS JIATYILIKW Y.

JlaboparopHasi padora «/3yueHne CTpOCHHs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTuyeckas pabora «BrIsiBiieHHE TPU3HAKOB CXO/ICTBA 3apOAbIIIEH TO3BOHOUYHBIX YKUBOTHBIX.

JlaGoparopHas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIIGHHUSI M Pa3BUTHS TEHETUKU Kak Hayku. Paboter I. Mennens, I'. ne ®pwuza, T.
Moprana. Ponb oTtedecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Padotsr H. K. Konbsuosa, H. . Basusosa,
A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®wmmuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETHYECKHE TOHATHS W CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICIbHBIE TEHBI,
aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIM U PELECCUBHBIA NMPU3HAK, TOMO3UIOTA, FE€TEPO3UTr0Ta, YNCTas
JUHWYS, THOPUABL, TeHOTHIT, (heHOTHIT. OCHOBHBIE METOBI TCHETUKH: THOPUIOTOTUICCKHH, IUTOIOTUICCKUH,
MOJIEKYJIIPHO-T€HETUYECKU.

JleMoOHCTpaLuu

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koneuos, H. U. BaBunos, A. H. benozepckuii,
I'. . Kaprieuenko, 0. A. ®unmunuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYCSCKUX MUCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHens — 3aK0H e€IMHO000pa3usi THOPUIOB TIEPBOTO
nokonenus. [IpaBuno gomuHupoBaHuss. BTopoil 3akoH MeHzenss — 3aKOH pacIICIUICHUs] MPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUTHOTO CKpelnuBanus. [ umore3a 4ucToThl raMer.

AHanu3upyroniee  ckpemuBaHue. IIpoMexyTouHblil  XapakTep HacinefoBaHus. PaciuernsieHue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tpertuii 3akoH MeHens — 3aKOH HE3aBUCHMOTO HAacClleJOBAHHUS
npu3HaKkoB. [{uTomornueckre OCHOBBI IUTHOPUIHOTO CKPEIIMBAHMUS.

CuennenHoe HacienoBaHue npu3HakoB. Paborel T. Moprana. CreruieHHOe HaclieZJlOBaHHE TE€HOB,
HapyIlIeHUE CUETUICHUSI MKy TeHaMH. XPOMOCOMHAsi TEOPHUS HACIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIA MEXaHU3M OMNPEAEICHUs Moja. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
Tl'omorameTHbIi W reTeporamMeTHbI Toy. ['eHeTHdeckas CTpYKTypa MOJIOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponust — MHOKECTBEHHOE AEMCTBUE reHa. MHOKECTBEHHBIN
amenusM. BzanmopelictBre HeasienbHbIX TeHOB. KommiiemenTapaocTs. Onucras. [lonumepust.

['eHeTndeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TaKkKe (DU3NOIOTHYECKUX
MPOIIECCOB, MOBEJACHMS M KOTHUTUBHBIX (QyHKIMNA. ['eHeTHYeckne MexaHu3Mbl CUMOUOTEHE3a, MEXaHU3MbI
B3aUMOJICCTBUS «XO3MH — IMApPa3UT» M «XO35 UH — MHUKPOOHMOMY». ['eHeTHuecKue acreKThl KOHTPOJS
W3MEHEHUs HACIIeJICTBEHHOW HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoOHCTpaL U

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunper u  cxembl: «llepBblii M BTOpoit 3akoHbl Mennens», «Tperuil 3axkoH Menzaens»,
«AnHanuzupymoliee ckpeuupanue», «Hemnonnoe noMuarpoBanue», «CLEMIEHHOE HACIEJOBaHUE MPU3HAKOB
y npo3odunsl», «['eHetuka nona», «Kapuorun venosekay, «Kapuotun npozoduiibi», «Kapuotun nTumsn,
«MHOXKECTBEHHBIN aJUIENN3M», «B3auMOIEeHCTBUE TEHOBY.

O6opynoBaHue: MOJIEb ISl IEMOHCTPALIMU 3aKOHOB €IMHO00pa3us THOPUIOB MIEPBOTO MOKOJIEHUS U
pacuierieHus] TPU3HAKOB, MOJENb Jis JIEMOHCTpAlMy 3aKOHAa HE3aBHUCHMOIO HACJEeIOBAaHMS MPU3HAKOB,
MOJAENb Uil  JAEMOHCTPAallMM  CLEIUIEHHOI'O  HAcCJEJAOBAHMS  IPU3HAKOB, CBETOBOM  MMKPOCKOI,
MUKporpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUSA Y IPO30(UIIBI».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30(IIIBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH



B3aumoneiictBue reHotuna u cpensl npu GopmupoBaHuu (eHoTHma. V3MEHUYMBOCTH MPHU3HAKOB.
KauecTBeHHbBIE M KOJTMYECTBEHHBIE PU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAS.

MoudukaonHas M3MEHYMBOCTb. Ponb  cpenbl B (OpPMHpPOBAaHMU — MOJIUGPHUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. Bapuanuonnsiii psa u BapuanuonHas kpusas (B. Moranncen).
CaoticTBa MOIU(DUKAIIMOHHON U3MEHYUBOCTH.

['enHoTunHnueckass N3MEHUYNBOCTh. CBOICTBA T€HOTUINMYECKOW U3MEHYMBOCTH. BUbI r€HOTUNINYECKOI
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTalIHOHHASI.

KomOunaruBHass u3MeH4YMBOCTh. Mel03 U TMOJOBOM TpolecC — OCHOBa KOMOWHATHUBHOM
U3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUH T€HETHUYECKOTO pa3HOOOpa3us B mperenax
OJIHOTO BHUJIA.

MyTtanuonHasi U3MEHYMBOCTb. Buabl MyTaiuii: reHHbIe, XpOMOCOMHbIE, TeHOMHbIC. CIIOHTaHHbBIE U
WHIAYLMPOBAaHHbIE MyTalMH. SaepHble W OUTOIUIa3Marthyeckue MyTrauuu. ComMaTH4ecKhe MU IOJIOBBIE
MyTaiuu. [I[puunHbl BOBHUKHOBEHUSI MyTaluil. MyTareHsl U UX BIUSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHUX pSAJOB B HaciencTBeHHOW wu3MmeHuuBoctu (H.U.
Bagsuios). BuesiiepHast ”3MEHUHUBOCTb U HACIEACTBEHHOCTD.

Onueenemuxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (aKmopos8 8 HaAcCie008aHUU U USMEHUUBOCTNU
Genomunuyeckux npusHaKos y Opeanu3mMos.

JdeMoHcTpannmn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuie! u cxemsbl: «Buabl uamMeHunBoCcTHY, «MoaudukaonHas u3MeHYUBOCThY, «KoMOnHaTHBHAS
W3MEHUYHMBOCTHY, «Meio3y, «OmiogorBopenuey», «l'eHeTnueckue 3a0o0jieBaHHs UeloBeKa», «Bumbl
MyTaLun».

O6opynoBaHue: KHUBble U TepOApHBIE 3K3EMIUISIPbl KOMHATHBIX pacTeHUM, pUCYHKU ((oTorpadum)
JKUBOTHBIX C Pa3JMYHbIMHU BUAAMH U3MEHUYNBOCTH.

JlaGopaTopunasi padora «lccnemoBaHue 3aKOHOMEPHOCTEH MOIUGPUKANMOHHOW W3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun denmoBeka. MexayHaponHas mporpaMma HCCIIEIOBaHMs Te€HOMa uYesloBeka. MeTonbl
U3YYEHUS TEHETUKH YellOBeKa: TeHEaNOrMuecKuil, OTU3HENOBBIA, NUTOT€HETUYECKHM, MOMyNISAIHOHHO-
CTATUCTUYECKUM, MOJEKYJISIpHO-TeHeTHUYeCKuii. COBpPEMEHHOE OMNpEe/IeIeHUe TEeHOTHUIA: IOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpOBaHUE, B TOM uucie ¢ nomompbto [II[P-ananuza. HacneactBeHHble
3a00seBaHus 4YeloBeKa. [€HHbIE M XPOMOCOMHBIE OOJIE3HM 4elloBeKa. boje3Hu ¢ HaciaeACTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAYEHNE MEIUIIMHCKON T€HETUKH B IPEIOTBPAIICHUH U JICUEHUN T€HETHYECKUX
3a0o0sieBaHUN  yelnoBeKa. Meauko-TeHeTuYeckoe KoHcylnbTupoBaHue. CTBoJioBble KileTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». DTHUYECKHE AaCHeKThl HUCCIEJOBaHWM B 00JacTH pPEJaKTUPOBAHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

['enetnyeckue (pakTOPhl MOBHIIIEHHON YyBCTBUTEIFHOCTH YENIOBEKA K (PU3NYECKOMY U XMMHUECKOMY
3arpsI3HEHUIO OKPYKAIOIIEH cpespl. [ eHeTH4ecKas mpeapacioaoKeHHOCTh YeJIOBEeKa K TTATOJIOTHSIM.

JleMoHCTpanuu

Tabmump! u cxemsl: «KapuoTum yenoBekay, «MeToIbl H3YUCHHS TCHETUKH YelIOBeKay, «I eHeTnueckue
3200JIeBaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHrEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U cenekius. 3apokIACHUE CEeNeKIMU W aoMmecTukanuu. Yuenne H. M. BaBumiioBa o
[leHTpax MPOUCXOXKACHUS W MHOT000paszus KyIbTYypHBIX pacTeHui. Ponb cenekiuu B CO3JaHUHM COPTOB
pacTeHuid U nopoj KUBOTHBIX. CopT, MOpoJa, MITaMM. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACJIEICTBEHHOU
u3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHON PabOThI.

Metoasl cenekuoHHON paboThl. McKycCTBEHHBIM OTOOp: MAacCOBBIM M WHIUBUAYAIbHBIA. OTarbl
KOMOHMHAIIMOHHOMW celeKIuu. VcrpITaHne mpou3BOAUTENEH M0 TOTOMCTBY. OTOOpP MO F€HOTUITY C MTOMOIIBIO
OIICHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ CENEeKIMOHHOW paboThl. PamuanoHHBIN M XUMHYECKUN
MyTareHe3 KaK HCTOYHMK MYyTalud y KyJIbTypHbIX (opMm opranuzmoB. Mcnonp3oBaHue T'€HOMHOTO
peAaKTUPOBaHUS U METOA0B pekoMOnHaHTHBIX JJHK mist momydeHus ncxoaqHoro Matepuana sl CeNeKIIHH.



[Tomryuenue monuruion10B. BHyTpuBHUI0Bas ruOpuan3amys. bIu3kopoCTBEHHOE CKpelIUBaHUE, WU
uHOpuaMHT. HeponcTBeHHOE CKpeluBaHue, Uiu ayTopuauHr. ['erepos3uc u ero npuduHbl. Mcnonb3oBanue
rerepo3uca B ceneknuu. Otnanénnas rudpuamsanus. [Ipeomonenue Oecruioans MEKBUIOBBIX THOPHIIOB.
JlocTrKeHMs! CeJIeKMU PACTEHHI U JKUBOTHBIX. «3e1€HAs pegontoyusLy.

CoxpaHeHHe U M3y4YE€HHE T€HETUUYECKHX PECYPCOB KYJIbTYPHBIX PACTCHUN U MX JAUKUX POJIUYEH JUIst
CO3/IaHHSI HOBBIX COPTOB W THUOPHUIIOB CEIbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue, coxpaHeHue u
VHpaenenue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHLIX 6 UYENsxX
VAYYUIEeHUS. CYWeCcmB8YIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUT, NEPed0BbIX UOell U NePCHEeKMUBHBIX MEXHOIO2UIL.

JdemMoHCTpauMu

[Toprpersr: H. U. BaBunos, 1. B. Muuypus, I'. J[. Kapneuenko, II. I1. Jlykpanenko, b. JI. Acraypos,
H. bopnoyr, JI. K. benses.

Tabmumer 1 cxembl: «L[eHTpBI MPOUCXOXKIACHHUS U MHOTO00pasus KyJIbTYpHBIX PaCTCHHI», «3aKoH
FOMOJIOTUYECKUX pAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «Meroasl cenexkunny, «OTnanéHHas
rubpuan3aysy, «MyTareHes3y.

JlaboparopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ AOMAIIHUX KUBOTHBIX».

Jlaboparopnasi padora «/3yueHrne METOZIOB CEJIEKIIUN PACTCHHII.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METOJIBI M IOCTHKEHUS CETIEKIIMU PACTEHUM W )KUBOTHBIX (Ha CETIEKIIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (hepMy, COPTOHMCHBITATENBHBIM Y4acTOK, B TEIJIMYHOE XO3AHCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexXHOJIOTHA U CHHTeTHYeCKAasi OHO0JIOTHs

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIC KYJIBTYPhl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaunMoHHas OHOTEXHOJOTHS: XJIeOOMEYeHHe, TMOIYyYCHHE KHCIOMOJIOUYHBIX
NPOAYKTOB, BHHOAeHWE. MukpobOuomorndeckuii cuHTe3. OOBEKTHI MHKPOOMOJIOTHYCCKHX TEXHOJIOTHIA.
[TpousBoacTBO Oenka, aMUHOKUCIIOT M BATAMUHOB.

Co3maHre TEXHOJOTUM W WHCTPYMEHTOB IIEJICHANIPABICHHOTO W3MEHEHUS W KOHCTPYHUPOBAHUS
T€HOMOB C LEJbIO MOJYyYEHUs OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAILMX HE BCTPEUAIOLIUECS B IPUPOLE
OMOCHHTETHYECKHUE MTYTH.

Knerounas umxenepusi. MeToapl KyIbTyphl KJIETOK M TKaHEW pacTeHUN M KUBOTHBIX. KpmoOaHKH.
ComaTnueckass rubpuau3anus U cOMaTU4ecKuil smOpuoreHe3. lcrosib30BaHME TaluIOMAOB B CEJIEKIMH
pactenuil. llonyuenue MoHOKNOHANLHLIX aHmumen. Hcnonv3o68anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyune. VICKycCTBEHHOE OIIOAOTBOpeHUE. PEKOHCTpYKLMS SHIEKIETOK M KJIOHHPOBAHHE
JKUBOTHBIX. METOJA TpaHCIUIAHTAIMU SAEp KIETOK. TexHonozuu 0300poGnenus, KyIbMUusupoeaHus u
MUKDOKTIOHANIBHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIAbMYP.

XpoMOCOMHAasi W TeHHas WHXeHepus. VICKyCCTBeHHBIM CHHTE3 TI€Ha M KOHCTPYHpPOBaHUE
pexomOunantHeix JJHK. Coz0anue mpanceennvix opeanusmos. JJocTukeHus: U NepcreKTUBbI XPOMOCOMHOM
Y TEeHHOM MH)KEHEpUU. DKOJIOTHYECKHE U AITHYECKUE TPOOJIeMbl T€eHHOW WHKEHEPHUH.

Menunuackue  OmotexHosoruu. Iloctrenomuas 1udposas wMemunmHa. [1I[P-muarnoctuka.
MeTabonOMHBIM aHanM3, TEHOLIGHTPUUECKUN aHallM3 MPOTEOMa YeNOBEKa JJs OLEHKU COCTOSHHUS €ro
310poBbs. Mcrmonb3oBaHHe CTBOJIOBBIX KieToK. TapretHas tepanust paka. 3D-OmoumkeHepus uist
pa3paboTku (yHIAMEHTANBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUS KOMILUIEKCHBIX TKaHEH
COYETAaHMEM TEXHOJOTHH TPEXMEPHOTO OWONpPUHTHHTA U cKaddomauHra I pemeHus 3aaad
MEPCOHAIM3UPOBAHHON METULIUHBI.

Co3maHne BEKTOPHBIX BaKIMH C IEbI0 00ecreueHrnss KOMOMHUPOBAHHOW 3aIIUTHI OT BO30YyIUTENEH
OPBH, ycraHoBieHHEe MOIEKYISIPHBIX MeXaHu3MoB (yHKIMoHUpoBaHUs PHK-comepkammx BUpPYCOB,
BBI3BIBAIOIINX 0CO00 OIMacHbBIE 3a00JIeBaHUS YEIIOBEKA M JKUBOTHBIX.

JleMoHCTpanuu

Tabmumpl u cxemsbl: «lcrmoap30BaHKE MHUKPOOPTAaHW3MOB B TPOMBIIIICHHOM IPOU3BOJICTBEY,
«Knerounas unxxenepus», «['eHHast HHKEHEPUS».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKckypeusi  «bHOTEXHONOTHST — BaXKHEWINAas TMPOW3BOJMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



11 KUIIACC

Tema 1. 3apo:kaenne 1 pa3BUTHE IBOJIOLMOHHBIX NPeJCTABJICHUI B 0M0JI0THH

OpomononHas teopust Y. Jlapeuna. [Ipeanocslikyn BO3HUKHOBEHMS 1apBUHM3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. [lapBuHa.

JBuxymue cuinbl sBomonuu BuAoB mo Y. [lapBuHy (BbICOKas WHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHU3MOB, HAaClIEJICTBEHHAs] N3MEHYHUBOCTh, OOpb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBII U UCKYCCTBEHHBIM
otoop).

Odopmnenne cunTeTHueckoir Tteopuu dBomoruu  (CTD). HelTpanbHas Teopusi HBOJIIOIUH.
CoBpeMeHHas SBOJIIOLMOHHAS OMOJIOTHS. 3HAYEHUE SBOJIFOLIMOHHON TeOpUH B (POPMHUPOBAHUHU €CTECTBEHHO-
Hay4YHOHM KapTUHBI MUDA.

JleMoHCTpaL U

[TopTpets: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. Hdapsun, C. C.
Yersepukos, . U. HImaneraysen, k. Xonnenn, . K. benses.

Tabmunel u cxembl: «Cuctema xuBoi nmpupoasl (o K. Jlunuerw)y, «JlecTHUIa KUBBIX CYHIECTB (10
Jlamapky)», «MexaHu3Mm (popMUpOBaHUS MPHUCIOCOOJICHUH Yy pacTeHWil W KMBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapmpyra nyremectBuss Y. [lapsuna», «Haxoaku Y. JlapBuna», «Dopmbl OOpbOBI 32
cymectBoBanuey», «llopoabl romyOeit», «MHorooOpasue KyabTypHBIX (opM KamycTe», «Ilopomsr
JOMAIITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BuAOB (1o Y. [lapBuny)», «Cxema COOTHOIICHHS
JBUKYIIUX CHJI SBOJIOIUHNY, «OCHOBHBIE IIOJIOKEHUS CUHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOIUA U eé pe3yJIbTaThl

[Tonmynsinust Kak 31eMeHTapHasl eAuHMIA 3BoJoLUU. COBpEMEHHbIE METO/bl OLIEHKU I'€HETUYECKOIO
pazHooOpa3usi M CTPYKTyphl mnonynsiuil. M3meHenne reHo(OHAAa TNOMYNALUU KaK dJIEMEHTapHOe
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (PAKTOPBI (ABMXKYIIME CUIIBI) ABoNOIMHU. MyTannoHHBIH mporecc. KomOunaTtuBHas
W3MEHYHBOCTh. Jlpeiid reHoB — ciydaliHble HEHANpPaBIICHHBIE U3MEHEHUS YacTOT aJJICJIC B TOIMYJISIUSX.
O¢ddexr ocHoBarens. Ipgexm 6OGymuvinounoco eoprviuika. CHudceHue 2eHemuyecKko20 pasHooOpa3us:
npudunsl u creocmsus. llposesnenue sghghpexma Opetigha eenos 6 bonvuwux u mManrelx nonyrAyuax. Murpamun.
N3onsuus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAs), OMooruuecKkas (pernpo yKTUBHAs).

EctectBeHHbIl 0TOOp — Hampasnstomui Qaxtop sBomonud. DopMmbl ecTeCTBEHHOro otdopa:
JBWDKYIIUH, CTaOWIM3HUPYIOLIMHA, pa3pbiBatolinil (au3pyntuBHBIA). [TomoBoit or6op. BosHukHOBeHHE u
SBOJIIOIMS COLUAIBHOTO TIOBE/IEHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJibTaT MUKpPO3BOJIIOLMHU. Bo3HHKHOBEHHE pUCIOcOo0IeHn I
y opraHusmMoB. Apomopdo3pl U uavoaaanrtauuu. I[lpumepsl npucnocoOseHud Yy OpraHu3MOB:
MOp$OJIOrHUECcKue, bu3noaoruueckue, OnoXuMHUecKue, MIOBEJICHYECKUE. OTHOCUTENBHOCTH
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuun u crpykrypa. BunoobpazoBaHue kak pe3ylbTaT MUKpO3IBoOJOLUHM. M3omsamus —
KIoueBo  ¢aktop BupooOpazoBanus. Ilyrm u  cmocoObl  BHIOOOpa3oBaHMs:  aNIONAaTPUUYECKOE
(reorpaduueckoe), CUMIATPHUUECKOE (IKOJIOTHUECKOE), «MIHOBEHHOE» (ITOJUIUIONIN3AIUs, THOPUAN3ALIUS ).
JIIUTeabHOCTh BOJIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp »BoMOIIMOHHON OMONOTHU B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHHS OHMOpa3zHOOOpa3us.
MHUKpPO3BOJIONMS U KOBOJIONHMS Mapa3uTOB U MX X031€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JleMoHCTpanuu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTallMOHHasE U3MEHYUBOCTHY», «llomynsaunoHHas cTpykTypa Buaa», «Cxema
MPOSIBIICHUST 3aKoHa Xapau—BaiuOepra», «/[Brokyiue CHUIBI 3BOMIOMUNY», «IKOJOTHYECKAs H3OJISIIHS
HOMyJSAIUA ceBaHCKOM (openn», «[eorpaduyeckas U30IALUSA TUCTBEHHHUIIBI CHOUPCKONW M JTMCTBEHHMIIBI
naypcekoity, «llomynsiiiuoHHBIE BOJHBI YUCJIEHHOCTH XMIIHMKOB M JKepTB», «(Cxema jaelcTBus
€CTECTBEHHOTO 0TOOpay, «Popmbl OOpHOBI 3a cyliecTBOBaHUEY, «HIyCcTpHanbHBI MenaHu3M», «KuBble
uckomnaembie», «lIoKpOBUTENBCTBEHHAs OKpacka XUBOTHBIX», «lIpemgynpexnaronmas okpacka >KMBOTHBIX),
«Puznonornueckue anantauuny, «I[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepuu



Buaa», «Buabl-nBoiiHukm», «CTpykTypa Buia B mpupoae», «CrmocoObl  BHI000pa30BaHUA»,
«["eorpaduueckoe BUI000pa3oBaHUE TPEX BUJIOB JAHBIIIEH», «DKOJIOTHUECKOE BUI000pa30BaHNE BHUIOB
cunuty, «[lomummonnsl pacrenunii», «KamycTHo-peneqHbIii THOPHITY.

O6opynoBanue: repdapun pacTeHH, KOJJIEKIMN HACEKOMBIX, Yy4esa NTHI[ U 3BEpel ¢ MmpuMepaMu
pa3IMYHBIX MPUCTIOCOOICHUH, Yydena NTULl U 3Bepeil pa3HbIX BHUJIOB, repOapuy pacTeHUil OIM3KHX BUJIOB,
00pa30BaBIIMXCS PA3TMYHBIMUA CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsgBIeHIE N3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnocoOnenust OpraHu3MOB U UX OTHOCUTEIIbHAS 1[€JIeCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosiouus U eé pe3yibTaThl

Metonpl  u3yueHuss MakposBosonuu. [laneoHTosornyeckue METOAbl  HU3YYEHMsI  3BOJIOLMU.
[Tepexonubie Gopmbl U PUIOreHETUYECKUE PSAIbI OPTAaHU3MOB.

buoreorpaduueckue metoapl u3ydeHus sBoitonuu. CpaBHeHue ¢Guopbl U (hayHbl MaTEpUKOB M
ocTpoBoB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETUKTHI.

OMOPHOTIOTHYECKUE U CPABHUTEILHO-MOP(OIOTHUECKUE METO/IbI U3yUeHHs dBOItoLnH. [ eHeTnueckne
MEXaHU3Mbl DHBOJIIOIMM OHTOT€HE3a U TOSBJICHUS 5SBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE H
AQHAJIOTMYHBIE  OpraHbl. PyaumeHTapHble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETUYECKUE,
OMOXMMHYECKHE U MaTeMaTH4eCKHe METOAbl M3Y4eHHUs SBONIONUH. ['omonoruuneie reHsl. CoBpeMeHHbBIE
METO/Ibl IOCTPOEHUSI (PUIIOTEHETUUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBwia) 3BoiOUUU. [lpunyun cmensvt @yukyuii. HeoOpaTumocTthb
3BOJIOLMU. AJJanTUBHAS paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuubl u cxembl: «DUIOTEHETUYECKUNA PsIT JIOMIAN», «APXEONTEPUKC», «3BEpPO3yObIe SIIEpPhI»,
«Cteromnedainbly, «Punnoputen», «CeMeHHbIe ManopoTHUKNY, «bruoreorpaduyeckue 30061 3eMiny, «/Ipeiid
KOHTHHEHTOBY», «PenukTsl», «HauanpHble cTainu SMOPUOHAIBHOTO PA3BUTHSI MO3BOHOUHBIX >KMBOTHBIX»,
«['oMonorMuHple W aHaJOrMYyHbIE OpraHbl», «PyaUMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPBI
YyeJlIoBeKa U IIMMIIaH3e», «[ TaBHbIe HallpaBJIeHUs SBOTIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOIOLIUN.

Ob6opynoBaHue: KOJUIEKLIUH, TepOapuu, MYSDKM HMCKONAeMbIX OCTATKOB OPIaHU3MOB, MYIISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxkaenue u pa3BuTHE JKU3HU HA 3emJie

Hayunble rumores3bl NpOUCXOXKIEHHS XU3HM Ha 3emie. AOuoreHe3 u mnaHcnepmus. JloHayuyHble
NpEeCTaBICHUs O 3apOKIACHUN KU3HU (KpeauoHu3M). ['HrmoTe3a MoCcTOSHHOIO CaMO3apOoXKICHHS KU3HU U
e¢ omposepxkenue omnbitamu @O. Penu, JI. Cnamnannanu, JI. Ilactepa. Ilpoucxoxknenue Xu3zHu u
acTpoOHOIOTHs.

OcHoBHBIE JTambl HeopraHuueckodl HBomtouuu. IlnanerapHas (reosoruyeckasi) 3BOJIOLUS.
XumHuueckasi 3BOJOLUSA. AOMOTEHHBI CHHTE3 OpPraHMYeCKHUX BellecTB M3 Heopranuueckux. OmbiT C.
Munnepa u I'. FOpu. O6pazoBanue nmoaumepoB u3 MoHoMmepoB. KoarepBaTHas rumoteza A. M. OmapuHa,
runoTe3a nepBu4Horo oynsona /Dx. Xonaelna, renetnueckas runoresa I'. Ménnepa. Pu6osumer (T. Uek) u
runore3a «mupa PHK» V. I'un6epra. ®opmupoBanne MmeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emau u meroasl e€ usydeHus. VMckomaemble opranndeckue octatku. ['eoxpoHosnorus u eé
MeToapl. OTHOCHTENbHAsT W aOCONIOTHAasE TEeOXpPOHONOrHs. ['eoxpoHojormyeckas IIKaja: S0HbBI, 3PbI,
NEPUOABI, STIOXH.

HauaneHbie 3Tanbl opraHnyeckoil 3Bosonuu. [losiBJI€HWE W ABOJIIONMS MEPBBIX KIETOK. DBOJIOLHS
metabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHKPOOHbBIE OMOIUIEHKHM KakK aHajor
nepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpoKaprOTHI B 3YKapHOTHI.

[Tpoucxoxaenue  dykapuoT  (CUMOHMOTeHe3).  DBOJIOIMOHHOE  TMPOUCXOXKJCHHE  BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Tarbl YBOIOIUN BBICITHX pacTeHnid. OcHOBHBIE apoMop(]o3bl pacTeHui. Bbxoa pacteHuit
Ha cyury. [TosiBineHue criopoBbIX pacTeHUi U 3aBoeBaHue uMu cymu. CemeHHsble pacteHus. [Ipoucxoxnenne
[IBETKOBBIX PACTECHHIA.



OCHOBHBIE 3TaITbl HBOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOop(03bI )KUBOTHBIX. Benyckas ¢payHa.
KemOpuiickuii B3pbIB — IMOSBJIICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIE XKMBOTHBIC. JKU3HL B BOJE.
OBouonysl M03BOHOYHBIX. [Iponcxoxnenue ampubuil u pentwimid. [IpoucxoxaeHrne MICKONUTAIOUINX H
ntul. [IpuHuun ximroyeBoro apomopgosa. OcBoeHue 0eClO3BOHOUYHBIMU M TO3BOHOYHBIMH JKMBOTHBIMU
CyIIN.

PazBuTHne xu3HM Ha 3eMJie MO 3paM U MEPHOJIaM: apXel, TPOTEPO30ii, Maaeo30i, Me3030HM, KaWHO30M.
OOmiass xapakTepuCcTHKa KJIMMaTa M IeO0JOrM4eckux mpoueccoB. llosBieHne M pacuBeT XapaKTEpHBIX
OpraHu3MOB. YTieo0pa3oBaHMeE: €ro yCJIOBHs U BIMSHUE HA I'a30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUpPAHUSI — IKOJIOTMYECKUE KPU3UCHI Ipomnuioro. IIpuunHbBI U CIEICTBUS MacCOBBIX
BboIMUpaHUi. COBpEMEHHBIM 3KOJOrMYeCKMid Kpu3uc, ero ocobeHHoctu. Ilpobiema coxpaHeHUs
O6unopazHooOpasus Ha 3emie.

CoBpeMeHHas cucteMa opraHmdeckoro mupa. [IpuHnunsl knaccupukanuu opraHu3mMoB. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIIbI OPIaHU3MOB.

JemMoHCTpauMu

[Toprpetsr: @. Penu, JI. Cnamnanuanu, JI. [lactep, Y. 1. Meunukos, A. Y. Onapun, Jx. Xonneis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemum», «Cxema ombita JI. Ilactepa mo wu3ydeHUIo
camo3apokJeHus Ku3Hm», «Cxema onbita C. Muiutepa, I'. FOpn», «JTtamnbsl HEOPraHUYECKOW 3BOIIOLUNY,
«I'eoxpoHosiornyeckas mkanay, «HadanbHble 3Tanbl OpraHUYEcKOil aBosoLun», «Cxema 00pazoBaHUs
9YKapHOT NyTéM cuMOMoreHesza», «Cucrema XHMBOM Hpupoab», «CTpoeHue BHpYyca», «ApoMopdo3bl
pactenmity, «PuHHOPUTB», «OIHOKICTOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC BOJOPOCTH», «MXH»,
«[TanopotHukn», «l'oocemMeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHuil», «(Cxema pa3BUTHUSA
JKUBOTHOTO MHpa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiimmey, «Kumeunononoctusiey, «llnockue
4epBUY, «YneHuctoHorue», «PbIOBIY, «3eMHOBOJHBIEY, «IIpecmblikaromuecs», «IItnnp,
«Mutekonuraronue», «Pa3BuThe XU3HM B apXEHUCKOW 3pe», «Pa3BuUTHE XKH3HU B IIPOTEPO30MCKON 3pey,
«Pa3BuTHEe XU3HHM B NAJICO30MCKON 3pe», «Pa3BUTHE KM3HM B ME3030HCKOM 3pe», «Pa3BUTHE KHU3HM B
KaliHO30cKoM 3pe», «CoBpeMeHHas cuCTeMa OPTaHUYECKOTO MUPay.

Ob6opynoBaHue: repOapuul pacTeHUM pPa3TUYHBIX OTAENOB, KOJJIEKIMM HAaCEKOMBIX, BIIAXKHBIE
Ipenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMU UTTIOKOXHX, CKEJIEThl T03BOHOYHBIX KUBOTHBIX,
yyyesla OTUL U 3Bepel, KOJUIEKIIMM OKaMEHEJOCTEH, IOJIE3HBIX HCKONAEMbIX, MYJISKM OPTaHHYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa JjadoparopHasa padora «MogaenupoBanue onbiToB Muniepa—tOpu 1o u3ydeHuro
a0MOTreHHOT'0 CUHTE3a OPTaHUYECKUX COEMHEHUHN B IEPBUYHOM aTMocdeper.

JlabopaTopnasi padora «l3ydyeHne u onncanue NCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUSI PACTEHUH pa3HbBIX OT/AEIOBY.

IIpakTnueckas padora «/3ydeHne ocOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoOa0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHoBJIEHHE TIPEJICTABICHUN O MPOUCXOXKICHUN YesloBeKka. Penuruosusie Bo33peHus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUHU.

CxonctBo uyenoBeka ¢ JKMBOTHbIMHM. CuHcTeMaTHueckoe TMOoJoXKeHHe dvenoBeka. CBUIETeNbCTBa
CXOJ/ICTBA 4YEJIOBEKA C >KUBOTHBIMH: CPaBHHUTEIbHO-MOP(OIOrHyeckre, 3MOpHOIOrHUECcKUe, (HU3H0IO0ro-
Oonoxummuueckue, mnoBeaeHyeckue. OTIMYMS YeIoBeKa OT JKUBOTHBIX. [IpsAMOXOKIeHHME M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIbHOW CUCTEMBI.

JBuxymue cuibl  (pakTophl) aHTpOIOreHe3a: Ouosoruyeckue, couuanbHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E.

OcHoBHBIE CTaJuU aHTpororeHe3a. PaHHue uenoBekooOpa3Hble 00€3bsSHBI (IPOKOHCYIIBI) U PaHHHE
HOHTHJIBl — OOIIKE MPEAKH YeJIOBEKOOOPa3HbIX 00€3bsH U JII0Je. ABCTPAJIONUTEKN — JABYHOTHE HPEIKH
mojiel. YenmoBek yMenblil, IepBbIe N3TOTOBIEHUS OpyAHi TpyAa. UenoBek NpsAMOXOIAIIUN U ITEPBBIN BBIXO
mrozeit 3a mpenensl Adpuxu. YenoBek reiensoeprekuii — o0mui IpeoKk HeaHIepTalbCKOro 4ejIoBeKa U
YeJIoBeKa pa3yMHOTo. YenoBeK HeaHAepTAIbCKHUI KaK BUJT JIFOJEH XOJOAHOrO KiuMarta. YemoBeK pa3yMHbIN
COBPEMEHHOI'0 THWIIA, JEHUCOBCKUH 4YENOBEK, OCBOCHHWE KOHTHHEHTOB 3a mpenenaMu  AQpHKH.
[TaneoreHeTnka u NaJeoOreHOMHKA.



DBoITIOLIMS COBPEMEHHOTO yenoBeka. EcTecTBeHHBIN 0TOOp B MOMyNSALUAX 4YenoBeka. MyTallMOHHBIN
nporecc u nosmmopdusm. [lonmynsiuonHble BOMHBI, Apeld reHoB, Murpanus U «d(QpQexkT ocHOBaATENs» B
HOMYJISIMSIX COBPEMEHHOTO UEJIOBEKaA.

Yenoseueckue pacel. Ilonarue o pace. bonbmime pacel: eBpomneouaHas (eBpasuiickas), aBcTpallo-
HerpoujHas (PKBaTopuaibHas), MOHTOJIOMAHAs (A3MaTCKO-aMEpUKaHCKas). BpeMs u myTu pacceneHus
4yelloBeKa M0 IulaHeTe. EQuHCTBO  yenoBedeckux pac. HaydyHas HECOCTOATENBHOCTH —pacHu3Ma.
[IpucnocobneHHOCTh YeIOBeKa K pa3HbIM YCIOBUSM OKpYXKAromiel cpenbl. BrusHue reorpadudaeckoit
cpeabl U apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MeXIUCUUIUTMHAPHBIE METOABl B (U3MUECKO (OMOIOTMYECKOi) aHTPOIOJOTHH. DBOJIOLHMOHHAS
AQHTPOIIOJIOTUS U NAJICOAHTPOIIOJIOT S YEJIOBEYECKUX MOMyJIAnuid. bruoconuanpHple UccaeJ0BaHNs TPUPOIbI
yenoBeka. MccienoBanne Ko3BOIIOLMH OMOJIOTMYECKOIO U COLIUAIBHOTO B YEJIOBEKE.

JdemMoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxembl: «MeTolbl aHTPONOJOTHM», «I'0JIOBHOM MO3r uesnoBekay, «UemoBekooOpa3Hble
00e3bsiHbI», «CKelleT 4eloBeKa M CKeJeT IMIMMIIaH3e», «PyIuMEHTbl M aTaBU3MbL», «/IBHXKyIHE CHIIbI
AHTPOIIOTEHE3a», «IJBOJIIOLMOHHOE JIPEBO YEJIOBEKa», «ABCTpPAJIONUTEK», «HeaoBek yMmensli», «UemoBek
npsAMoxosamuin», «Jlenucockuil denoBek» «Heannepranbiply, «KpoManboHUb», «lIpenku uemoBekay,
«OTansl BOJIIOLNN YEJI0BEKay», «Packl yemoBeKay.

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, IMPEeIMETOB MAaTepHaIbHON KYJbTYphl MPENKOB YEJIOBEKA,
penpoaykuuu (dortorpaduu) KapTUH ¢ MHUPOIOTUUECKUMH U OMONEHCKUMHU CIOKETaMHU IMPOUCXOKIACHUS
4enoBeka, (ororpaduu HAaXOJOK HCKOMAEMBIX OCTATKOB YeNIOBEKa, CKEJIET 4YellOBeKa, MOJeNb ueperna
YeJIOBEKAa W 4Yepena IIMMIIAH3€, MOJENb KUCTH YEJIOBEKa M KUCTU ILHMMIIaH3€, MOJEIM TOpca IIPEIKOB
YEJI0BEeKa.

JlaGopaTtopnas pabGora «/3ydyeHue 0COOEHHOCTEHl CTPOEHHS CKeJleTa YelIOBeKa, CBA3aHHBIX C
IPSIMOXOKICHUEM).

IIpakTnyeckas padora «3ydyeHue 3K0JOrNYECKUX aJalTallUNA YEITOBEKA».

Tema 6. JKkoJI0TUsI — HAYKA 0 B3AUMOOTHOIIEHUSIX OPTAaHU3MOB M HAJOPraHU3MEHHbIX CHCTEM C
OKPY:KAIOIIEeH cpeaou

3apoxaeHue U pa3Butue skojgorun B Tpyaax A. ['ymGompara, K. @. Pynase, H. A. CeBepuona, 2.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aensl n 3anaun skonoruu. CBs3b 9KOJIOTMH € APYTUMU HAyKaMH.

Metonel skonoruu. IloneBele HaOmOAEHHS. OKCHEPUMEHTH B  3KOJOTHU: TPUPOJHBIE U
nabopaTtopHble. MojaeaupoBaHue B JKOJOTMH. MOHHUTOPUHI  OKPY)KAIOLIEH Cpebl: JIOKaJbHBIH,
pPErHOHANIBHBIN U TJI00AILHBIH.

3HAaUEHUE HKOJIOTMYECKUX 3HAHUM JJIs YeloBeKa. JKOJOTM4eCKOe MUPOBO33PEHHE KaK OCHOBA CBSI3EH
YyelloBe4YecTBa € Mpupojoid. POopMUPOBAHHUE SKOJIOTMUECKON KYJIbTYpbl M SKOJIOTMUYECKON I'paMOTHOCTH
HACEJICHUS.

JleMoOHCTpaLun

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuipl u cxembl: «Pa3nenst sxkoorumn», «MeTo bl SK0JIoTHIY, «CXeMa MOHUTOPHHTA OKPYKAFOIICH
CpenbD».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HCCICTOBAHUIY.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Dxonorudeckue (GaxkToppl W 3aKOHOMEpPHOCTH UX AecTBusA. Kiaccudpukammss HKOTOTHUECKUX
dakTopoB: abmoTMueckue, OMOTHUYECKHE, aHTponoreHHole. OOIKE 3aKOHOMEPHOCTH JIeHCTBUA
skonoruueckux (QaxrtopoB. IlpaBuno wmunumyma (K. Inpenrens, 1O. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue daxktopsl. CBeT Kak 3kojorndyeckuii pakrop. JeficTBrue pa3HbIX yYaCTKOB COJHEYHOIO
CIEKTpa Ha OPIraHMU3MBbl. ODKOJOTMYECKHE TPYINIbl PACTEHUH M JKUBOTHBIX IO OTHOLIEHUIO K CBETY.
CurnanbHas poib cBeTa. POoTONEPUOAU3M.

Temmeparypa kak skojoruueckuil paxrop. JlefictBue Temneparypsl Ha opranu3msl. [loiikuinoTepmHubie
Y TOMOMOTEPMHBIE OPraHU3MbI. DOBPUTEPMHBIE U CTCHOTCPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skojoruyeckuit ¢akrop. IlpucnocoOneHus pacTeHHi K MOAJNEPKAHUIO BOTHOTO
6ananca. Knaccudukanus pacteHuil mo otHomeHuro K Boje. IIpucnocoOneHns XKMBOTHBIX K M3MEHEHMIO
BOJHOT'O PEKUMA.



Cpenpl 0OUTaHMs OpPTraHU3MOB: BOJHAS, HA36MHO-BO3YIITHASI, TOUYBEHHAs, TTTyOMHHAs MMOAMIOYBEHHAS,
BHyTpUOpranusMeHHas. @U3NKo-XMMHUECKHEe 0COOEHHOCTH cpell 00uTaHus opranu3moB. [Ipucnocobnenus
OpPraHU3MOB K KU3HU B PA3HBIX CpeJax.

buonornueckue putmbl. BHemHne u BHyTpeHHUE puUTMbl. CyTOYHBIE W TOAWYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUH )KU3HU.

JKuznennbie Gopmbl opranusmoB. [loHstue o xu3HeHHOUN (opme. JKusHeHHBIE (HOPMBI PACTCHMIA:
JEpeBbsl, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHUE TpaBbl. JKW3HEHHBIC (OPMBI
JKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnyeckne ¢akTopsl. Buumbl OHMOTHUECKHMX B3aWMOJCHCTBHUN: KOHKYPEHLUS, XHIIHHYECTBO,
cum6Ouo3 u ero ¢opmel. [lapazuTusMm, Koomepauusi, MyTyalau3M, KOMMEHCAIU3M (KBapTHPaHTCTBO,
HaxJieOHIuecTBO). HeTpoduyeckue B3anmonencTBus (Tonudeckue, Gpopudeckue, hadpuyeckue). 3HaUCHUE
OMOTHYECKUX B3aMMOACUCTBUIA MJii CYIIECTBOBAHHUS OpPraHMU3MOB B cpene ooOutanus. [Ipunnummn
KOHKYPEHTHOTO UCKIIFOUCHHSI.

JemMoHCTpauMu

Tabmumel 1 cxembl: «OQKoJorudeckue (akTopb, «CBETOBOW CHEKTPY», «IKOIOTUYECKUE TPYIIIIBI
JKUBOTHBIX 110 OTHOUIEHUIO K CBETY», «TelIOKpOBHBIE MKUBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIEY,
«DU3HNOJIOTHYECKHE ATANTAlUN KUBOTHBIX», «Cpebl 0OUTaHUsS OPTaHU3MOBY», «BHOIOTHYECKUE PUTMBI»,
«OKusznennsie Gopmbl pacTeHui», «KusHeHHbIE (HOPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOIHUCTBEHHOTO
nmeca», «JKocucTemMa XBouWHOro Jeca», «llemu mnuTanus», «XumHudectBoy, «llapazutuzmy,
«Konkypennusny, «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repOapud PACTEHUH W IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIIMSIHHIO Pa3IHYHBIX
9KOJIOTHYECKUX (PaKTOpoB, repOapuu CBETOTIOOMBBIX, TEHENIOOWMBBIX M TEHEBBIHOCIUBBIX pPACTEHUI,
CBETOJIIOOMBHIC, TCHENMOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHHS, TepOapuu ¥ KOJUICKIIHU
TEIUIOIIOOUBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydella MTUILl U 3BEepeid, repOapuu pacTeHHI,
OTHOCSIIIMXCSL K TUTpoduTamM, Kcepoduram, Me30puTaM, KOMHATHBIC PACTCHHSI TAHHBIX TPYIII, KOJUICKIIUN
JKUBOTHBIX, OOMTAIOIINX B Pa3HbIX Cpelax, repOapuu U KOJUICKIIMH PACTeHHM M KMBOTHBIX, 00Ja/1al0IuX
YepTaMH MPUCTIOCOOTICHHOCTH K CE30HHBIM U3MEHEHHUSAM YCJIOBUH KU3HH, TepOapuu M KOJUICKIIUU PACTCHHI
U OSKUBOTHBIX PAa3JMYHBIX S>KU3HEHHBIX (OPM, KOJUICKIIMHM >KHUBOTHBIX, YYaCTBYIOIIMX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTropnasi padora «BrisBiieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHIY.

JlabopaTopnasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKoNoruYeckne XapakTepucTuku mnomynsuud. [lomynsiuss kak Ouonorumyeckas cuctema. Ponb
HEOJHOPOJHOCTH Cpelbl, (PU3MUECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTMU BUIOB B (HOPMHUPOBAHHUU
MPOCTPAHCTBEHHOW CTPYKTYphI Nomynsuuid. OCHOBHBIE TIOKA3aTeNN MONYJISALNHA: YUCIEHHOCTh, TUIOTHOCTD,
BO3pAaCTHas U MOJIOBASI CTPYKTYPA, POKIAAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALTUS.

DKoJloruyeckasl CTpykTypa nonyisinuu. OneHka YMCIIEHHOCTH MONyJsAUMuK. JJuHaMHuKa MonyJsaiuu 1
e€ perymsmus. buoTudeckuii MoTeHIWAN TOMyISAuyd. MoaenupoBaHue NUHAMHUKA Tmonyssaun. Kpusbie
pocTa 4YHMCIEHHOCTH mnonyisuuu. KpuBble BbDKHMBaHMS. Perymsiuss 4YUCIEHHOCTH TOMYJALMUI: poJib
(GakTOpOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IJIOTHOCTH. ODKOJOTHYECKHE cTparernn BuUioB (- m K-
CTpaTeruH).

[Tonsitue 00 sKoMOTMUYECKOW HUIE BHAAa. MectooOuTanue. MHOTOMEpHAass MOJIETb KOJIOTHYECKOM
Hu /.M. XarunHcona. Pasmepsl skonornueckoit Humu. [loTeHnnanbsHas v peaan30BaHHAs HULIY.

Bup kak cucrema nomysainui. Apeaibl BUIOB. BUAbI M MX KU3HEHHBIE CTPAaTEruu. JKOJIOTHYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS Y MUTPAIINI )KUBOTHBIX. broornueckie MHBa3UH 4yKEPOTHBIX BUOB.

JleMoHCTpanuu

IToprper: Ix. Y. XaTunHCOH.

Tabmuiel U cXeMbl: «IKOJOTHYECKHE XapaKTePUCTUKU MOMynsauuny», «[IpocTpaHCTBEHHAs CTPYKTypa
nonyasiuun», «Bo3pacTHele nupamMuAel nomyasuun», «CKOPOCTh 3aCENEeHHs MOBEPXHOCTH 3EMIIH
pa3IMYHBIMU OpranuzMamm», «Mogenb 3konornyeckot Humm JIx. M. XatuuHconay.

O6opynoBanue: repOdapuu pacTeHU, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHust ceMsH pacTeHUN K PacCEICHUIO.



Tema 9. Jxos10rus cood1mEecTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. brorieHo3 u ero cTpykTypa. CBsI3u MEX1y OpraHu3MaMH B OMOIICHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. [[x. Tencnu). DyHKUIMOHANBHBIE OJOKU OpPraHU3MOB B
9KOCUCTEME: MPOJYLEHThl, KOHCYMEHTHI, peAyleHThl. Tpopudeckue ypoBHu. Tpoduueckue menu u ceTu.
AbuoTtnueckue 6510k 3KocucTeM. [10uBbI U UMbl B 3KOCcHUCTEMax. KpyroBopoT BeliecTB M MOTOK YHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TIOKa3aTeH IKOCHUCTEMbI. buomacca u mpoayKIus. DKOJOTMYECKHE MUPAMUABI YHUCET,
OHOMACChI U DHEPIHH.

Hunamuka  sxocucmem. Kamacmpoguueckue nepecmpouixu. @Pnykmyayuu. HampapieHHbIE
3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKIeccuH. llepBUYHBIE M BTOPUYHBIE CYKIECCUM W HUX IMPUYUHBIL.
AHTpOTIOTeHHBIE BO3ACUCTBUS Ha cykieccuu. KinmmakcHoe coobmiectBo. bropasnooOpasue u moiaHOTa
KpPYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponaHbIE SKOCUCTEMBI. JKocucmemvl 03€p U peKk. IKocucmemvl Mopeu U OKearHos. IKocucmembl
MYHOp, 1ecos, cmenell, NyCMmblHb.

AHTpOTIOT€HHBIE SKOCHCTEMBI. Arpo3KocucTeMa. ArporeHo3. Pazmnuus Mexay aHTPONOTEHHBIMH U
IPUPOJIHBIMH SKOCHCTEMAMH.

Ypboskocucrembl. (OCHOBHBIE KOMIIOHEHTHI —ypOodskocucreM. lopoxackas ¢umopa u  ¢dayna.
CuHaHTpomnu3anus ropoJckoi ¢ayHbl. buomornyeckoe M XO3SHCTBEHHOE 3HAYCHHE arpO’KOCHCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJCHMCTBHII OpPraHU3MOB B JKOcHcTeMax. Ponb
KACKAOH020 3ppexma u udos-30uduxamopos (Kuouesvlx 6uoos) 6 (QYHKYUOHUPOBAHUU IKOCUCTEM.
[TepeHoc 3HEpPruM U BEIIECTB MEXKIY CMEKHBIMU 3KOCUCTEMAMH. Y CTOMYHUBOCTh OPTraHU3MOB, MOMYIALUN U
IKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUN.

Mexanuzmsl  6030elicmeusi 3a2pA3HEHUll PA3HbIX MUNO8 HA CYOOPLAHUBZMEHHOM, OpP2aAHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKONOSUUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTof0Ja0TUs MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX AKOCHCTEM.

JleMoOHCTpaL U

IToprper: A. JIx. Tencnu.

Tabmuuer u  cxembl:  «CTpykTypa OuomeHo3a», «IKOCHCTEMa IITUPOKOIUCTBEHHOTO JIECay,
«QKocucTeMa XBOHHOro Jeca», «@yHKIMOHAJIbHBIE TPYMHIBI OPraHU3MOB B 3KocHucTeMe», «Kpyroropor
BELIECTB B 3KocucTemey, «llenu nuranus (macTOuiHas, JeTpUTHAsN)», « IKOJOTHYECKasi MUPaMKJIa YUCEID,
«DKoJoruueckas nupamuga Ouomacchely, «Kolorndeckas mupamuaa >Heprun», «ObpasoBaHue 00y0Tay,
«[lepBuuHas cykueccus», «BoccraHoBneHue jeca mocie moxkapa», «IKOCHCTeMa 03epay, «ATpPOICHO3»,
«KpyroBopoT BelecTB U MOTOK SHEPTHH B arpoleHosey, «IIpumepsl ypooskocucTem».

OOGopynoBanue: repbapuu pacTeHHUM, KOJUICKIIMM HACEKOMBIX, 4yuyesia MTHIl U 3Bepeil, repOapuu
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onrcanne ypo0IKOCUCTEMBI».

JlaGopatopnas padora «lI3yueHune pazHooOpa3usi MENKHX IMOYBEHHBIX UYJICHHCTOHOTHX B Pa3HBIX
IKOCHCTEMAX ).

IKCKypeusi «IKCKypeusi B THIIMYHBIN OuoreoneHo3 (B AyOpaBy, Oepe3HsK, eTbHUK, Ha CYyXOA0JIbHBIH
WJTM TIOMMEHHBIN JIYT, 03€P0, OOJIOTO)».

IKCKypeust «IKCKYpPCHs B arpodKocHcTeMy (Ha MOJIE MU B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

Buocdepa — obOmemnanerapHas o0onouka 3eMild, TJi€ CYIIECTBYET MJIM CYIIECTBOBaja >KHU3Hb.
PazButne mpencraBieHuit o 6mocdepe B Tpymax I. 3iocca. Yuenue B. M. Bepnaackoro o Ouocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BerecTBo 61Mochepsl U ero pyHKIUH.

3aKOHOMEpPHOCTH cyImiecTBOBaHus Ouocheprl. OcodbeHHOCTH Onocdepsl Kak ria00ambHON SKOCHCTEMBI.
Jlunamuyeckoe paBHoBecue B Ounocdepe. KpyroBopoTsl BemecTs 1 GMOreoXuMu4eckue UKIbI (yriepoja,
azora). PutMuuHOCTH siBJICHUH B OMocdepe.

3onaneHOCTh OMocgepsl. IlonstHe o Ouome. OcHOBHbIE OMOMBI CyIIW: TYHJIpa, XBOMHBIE Jeca,
CMEIIaHHble U IIUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI, MYCTHIHU, TPOIMUYECKHE JI€Ca, BBICOKOTOPHS.
Knumar, pacTUTeNnbHBIH 1 )KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMAIA U OMOChEPHBIX (YHKITUN.

JleMoHCTpanuu



IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Ta6mumpl u cxemsl: «I'eochepsr 3emnny», «KpyroBopot a3ora B nmpupoae», «KpyroBopot yriepoaa B
npupone», «KpyroBopor kuciopoma B mpupoje», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymm», «Knumarudeckue nosica 3emnn», «Tynnapa», «Talira», «CMemanasiil jgecy, « [ LIupokonucTBeHHBIM
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpornuueckuii iecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaOIIas cpeaa

DKOJOTMYEeCKHe KpU3MChl M HMX MNpUYMHBL. BoszneiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3JIYIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHue BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue kinumara.

AHTpPONIOTEHHOE BO3/CHCTBME HA PACTUTEIBHBIA W KUBOTHBIK MHUpP. OXpaHa pacTUTEIBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE NPHUHLHUIIBI OXpaHbl mnpuponbl. Kpacuele kHuru. Ocobo oxpaHseMble
npupoanblie Tepputopun (OOIIT). borannyeckue caznbl U 300JI0THYECKUE TTAPKH.

OcHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pa3BUTUSL 4YEJIOBEUECTBA M MPUPOIbL. ParyoHanbHOe
MPHUPOJIONIONH30BAHUE M COXPAHEHHE OHMOJIOTMYECKOTOo pasHooOpasus 3emn. OOmue 3aKOHOMEPHOCTHU
[JI00ANBHBIX JKOJIIOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U €ro BepOSATHBIC
MOCJIC/ICTBHSL.

Pa3BuTHe METOJOB MOHMTOPHUHTa pAa3BUTUS OMACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNocoOHoU 3Hepeemuxe. buonoeuueckoe
paszHoobpazue u duopecypcol. Hayuonanonvie ungopmayuonnvie cucmemvl, obecneuyusarowue 0OCMyn K
ungopmayuu no cOCMOSHUIO OMOENbHLIX U008 U IKocucmem. OcHo8bl IKopeaburumayuu dKocucmem u
€cnoco608 6opbbOvL ¢ buonospescoeHusMU. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoOHCTpaL U

Tabmuiel U cxembl: «3arps3HeHne aTMocepbl», «3arps3HeHne ruipoceprl», «3arpsa3sHeHUe MOYBBIY,
«[TapuukoBsIii 3pdexT», «Ocodo OXpaHseMbIe PUPOIHBIC TEPPUTOPHI», «MOIEIH YIIPABIIEMOTO MUPaY.

Ob6opynoBanue: Qororpapuu OxpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoit kuuru Poccuiickoii
®enepannn, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TPeOOBAHUS K PE3yJIbTaTaM OCBOCHUS OOYYAIOUIUMUCS MPOrpaMMm
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yJIbTAaTOB OCBOCHHS MPOTrpaMMbI 110 OMOJIOTHH BBIJIEICHBI CIEAYIOIINe
COCTaBIISIIONINE: OCO3HAHUE OOYYAIOMIMMHUCS POCCHUCKOW TPAXKIAHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOIPEACNCHUIO, Haiuyue mMomueayuu K oOy4eHUI0 OHOJoruwy,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEXKICHHH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH H
UCTOPUYECKHUX TPaJAULUNA pa3BUTHSA OUMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCS
PYKOBOJACTBOBAThCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OHMOJIOTHYECKOT0 00pa30BaHus, Haluyue npasdoCco3HAaHUs SKOJIOTUIECKON KYJIbTYpPbI, CHOCOOHOCMU CIMAasUmby
1EJIU U CTPOUTH )KMU3HEHHBIE TUIAHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPAMMBbI MO OHMOJIOTUU JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATEILHON JESITEIIbBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMA POCCUMCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M AYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHSITHIMU B OOIIIECTBE MPaBHJIaMUd U HOPMaMHU
MOBEJICHUS W CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS, CAMOBOCIIMTAHUS W CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEH MO3UIMU JUYHOCTH, TATPUOTH3MA U YBAXKEHHS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyAa U
CTapiieMy IOKOJEHUI0, B3aUMHOTO YBa)XCHHUS, OEPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACJICAHIO U
TpaauLKsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii @eneparuu, Npupoie U OKpyKarolen cpee.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS YIEOHOTO mpeaMera «BbHoIorus» JOKHBI OTpaXaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYalOlUXCsl PYKOBOJACTBOBATHCA CPOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH JTUYHOCTH,
CHUCTEMON IICHHOCTHBIX OpPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX YOCXKICHHH, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM LEHHOCTSM POCCHUHCKOrO OOIECTBa, pACIIUPEHHE >KU3HEHHOTO OMbITa M  OIbITa
JIESATETLHOCTH B MPOIECCE peaM3allid OCHOBHBIX HAMPABICHUM BOCMUTATEIBHON NEATETLHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O0YUYAIOIIErocsl Kak akKTUBHOTO UM OTBETCTBEHHOTO 4JIEHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACATEIHHOCTU TMPH CO3aHUM YUYE€OHBIX MPOEKTOB, PEIICHUH
yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OUOIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEIETSATH COOCTBEHHYIO TTO3UIIMIO TI0 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU U
OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBUS JIIOJICH C
pa3HbIMH YOKACHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMHU M COITHAIIbHBIM MOJ0KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHUS YUCOHBIX, MTO3HABATEIBbHBIX U
MCCIIEIOBATENLCKUX 33]1a4, YBKHUTEIFHOTO OTHOIICHUS K MHEHHUIO ONIMIOHEHTOB MPU 00CYKIEHUU CITOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM 1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
Hapojdy, YyBCTBAa OTBETCTBEHHOCTU Nepes PonnHON, ropaocTu 3a CBOM Kpail, cBoro PoauHy, CBOW S3BIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOTHOMY HACJICIUIO U TIaMSITHUKAM MPUPOJIBI, JOCTKEeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OIICHWBATh BKJIAJ] POCCHUHCKHX YyUYEHBIX B CTAaHOBJICHHWE M pa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAu€HUs OHMOJOTMH B TIO3HAHWM 3aKOHOB MPHUPOJBI, B KM3HM YEJIOBEKa M COBPEMEHHOIO
00111eCTBa;

ujciHass yOeKIE€HHOCTh, TOTOBHOCTh K CIYXeHWIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cyne0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:



OCO3HaHUE JYXOBHBIX LIEGHHOCTEN POCCUKCKOr0O HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIOCOOHOCTh OLIEHUBATh CHUTYAI[MI0 M TPUHUMATh OCO3HAHHBIC pEIICHHs, OPUEHTHUPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOI'O MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULMIMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA,
cropTa, Tpy/Ja, 0OIIeCTBEHHBIX OTHOIICHU;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXXEHUIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATh KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOpPMUPOBAHMS KYJBTYPbI 3A0POBbS M 3IMOIMOHAJIBLHOIO
Os1aromosyqusi:

MOHMMAaHUE U pealln3alus 3J0pOBOro U 0€30MacHOro 00pasa >KU3HHU (310pOBOE MUTAHUE, COOTIOACHHE
TUTUEHUYECKUX MPAaBHI M HOPM, COAIAHCHPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA, peryisipHas (usmueckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHHUE IIEHHOCTH NpPaBUJ WHIUBUAYAIbHOTO M KOJUJICKTUBHOTO O€30MacHOrO IOBEJCHUS B
CUTYyalUAX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCHEACTBUIM M HEMPUATHUSA BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS alKOTO0Jis, HApPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPY/Yy, OCO3HaHNE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

FOTOBHOCTh K AaKTUBHOH JIESITEIBHOCTH TEXHOJOTMYECKOW U COLMAIbHOM HANpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO AESITEIbHOCTD;

UHTEpeC K pa3lnyHbIM chepam npodeccHoHaNIbHON eATeIbHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBIN
BbIOOp Oyayiiel npodeccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH KU3HM;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeco00pa3Hoe OTHOLICHHE K MPHUPOJe KaK MCTOYHHUKY KHU3HU Ha 3emiie, OCHOBE €&
CyILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI KOJIOTHYECKOH KYJIbTYphl: MPUOOPETEHUE ONbITa IIAHUPOBAHUS MOCTYNKOB U
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUN JIJIS1 OKPYXKAIOIIEH CPENIbL;

0CO3HaHME INT00ATBHOTO XapakTepa 3KOJOTMYECKUX Mpo0eM U MMyTel UX pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh NpUOOpeTaemMble NpU H3y4YEHUU OUOJIOTMM 3HAHUS U YMEHUS Mpu
pelLeHnH NMpodIIeM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHNEM (COOIIOCHNE MTPABUI TOBECHHS
B IPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE pPABHOBECHS B SKOCHCTEMAX, OXPaHY BHJIOB, JKOCHCTEM,
o6uochepsi);

AKTUBHOE HEMPUATHE JEHUCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MNPUPOAHON Cpele, yMEHHE
IPOTHO3UPOBATh HEOJArONpPUSATHBIE HKOJIOTHYECKUE TMOCIEJICTBUS NPEANPUHUMAEMBIX JCUCTBUH U
peoTBpallaTh UX;

HaJIMYUE Pa3BUTOT0 SKOJIOTMUYECKOTO MBIIIJICHUS, IKOJIOTHYECKON KYJIBTYpBI, OIbITA AEATEIbHOCTU
9KOJIOTHYECKON HANpaBiICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMM B MTO3HABATEIbHON, KOMMYHUKATUBHOM
U COLUMAIBHOM IPaKTUKE, TOTOBHOCTH K YYacTHI0 B IPAKTUYECKOW JEATEIbHOCTU 3KOJOTHYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11eCTBEHHOHN NMPAaKTUKU, OCHOBAHHOT'O HA JTMAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTa
B [TOJIMKYJIbTYPHOM MHMPE;

COBEpULICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYNbTYpbl KaK CpPEACTBA B3aMMOJICHCTBUS MEXAY
JIIOJIBMH U TTO3HAHMS MUPA;



NOHMMaHHe creur(uKu OMOJOTHH KaK HayKd, OCO3HAaHUS €€ posid B (POPMUPOBAHUM PALMOHATBHOTO
HaY4YHOTO MBIIIJIEHHUS, CO3/IaHUM LIEJOCTHOIO NpEACTaBlIeHUs 00 OKpYXKalolleM MHUpe Kak O €IUHCTBE
OpUPOBI, 4YeJIOBEeKa W 0OIllecTBa, B IMO3HAHMM TPHPOTHBIX 3aKOHOMEPHOCTEH W pELIeHHH MpodiiemM
COXpPaHEHMsI IPUPOJHOIO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJOTMM JUIsl COBPEMEHHON LMBWIM3ALMU: OOECIEYEHUsT HOBOI'O
YPOBHSI pa3BUTUSl MEAMLIMHBI, CO3/1aHUE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh PeCypCHbIE
npoOJIeMbl pa3BUTHS 4YEIOBEYECTBA, MOUCKA MYTEH BBIXOAA M3 TJIOOAIBHBIX SKOJIOTHYECKUX MpoOIeM |
o0ecreyeHus nepexo/ia K ycToHuUMBOMY Pa3BUTHIO, PallMOHAIBHOMY HCIOJIB30BaHUIO IPUPOIHBIX PECYPCOB
¥ (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYCHUHM OMOJIOTMYECKUX 3HAHUM B LEJIAX HOBBIMIEHHS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (P)yHKIMOHAJIBHON IPaMOTHOCTH OOYUYaIOIIMXCS,
dbopMHUpyeMOi TpHU U3y4YEeHUU OUOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIb30BaTh IIOJlydaeMble 3HAHMs JJs aHalu3a U OOBACHEHMs SIBICHUM OKpYXaloIero Mupa Hu
NPOMCXOAIINX B HEM U3MEHEHUH, YMEHHE JieNlaTh 000CHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAYYHBIX (haKTOB
U UMEIOLINXCS ITaHHBIX C LIEJIbI0 MOIY4eHHs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul pelleHHs] NpodieM B
peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYLIECTBIISITH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAMBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BaHMIO M CaMOOOpPAa30BaHHIO, K AKTHUBHOMY
HOJIYYEHUIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3yabTaThl OCBOCHUS Y4eOHOTO npeameTa «bronorus BKIIOYAIOT: 3HAYUMBbIE AJIs
dbopMHUpPOBaHUST MUPOBO33PEHUST O0YYAIOIIUXCS MEXKIUCIUIIIHHAPHBIE (MEXIpPEAMETHBIE) OOIICHAYYHbIC
MOHSTHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpA U CHENU(PUKY METOJO0B TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTrus, sIBJIEHUE, IPOILECC, CUCTEMA, HAyUHbIM (akT,
OPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIIEeOBaHUE, HAOMIOJCHUE, HW3MEpEeHue,
JKCIIEPUMEHT U JIPYyrue); YHHUBEpCalbHbIE Yy4YeOHblEe NeHCTBUS (TIO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryisaTuBHbIE), oOecrneuynBamomue ¢GopMHpoBaHUE (YHKIMOHAIBHOM TPAaMOTHOCTHM M COLMAIBHOM
KOMIIETEHIIUU oOyuaronuxcs; CIOCOOHOCTD oOyJaromuxcs HCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCalbHble yueOHble JIEHCTBHS B
IIO3HABATEJILHON U COLMAIIBHON ITPAKTHKE.

B pe3ynbrare u3ydeHus 6MONOTHU Ha YpOBHE CpeHEro oouiero oopaszoBanus y oOydaronierocs 0yayT
c(hOopMHpOBaHbI MO3HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE NEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEpPCAIbHbIC
y4ueOHbIe JIeHCTBUS, pETryJIATUBHBIE YHUBEPCAIbHbIE yueOHbIe JeHCTBUS, COBMECTHAS J1€ATENLHOCTb.

MertanpeameTHble pe3yibTaTbl OCBOCHMSI MPOTPAMMBI CpPEAHETO 001ero oOpa3oBaHUS JIOJIKHBI
OTpaXKaTh:

Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIBb30BaTh IPM OCBOECHUU 3HAHWM NPUEMBI JIOTMUECKOIO MBIIUIEHUS (aHaiu3a, CHHTE3a,
CpPaBHEHHUs, KJacCU(pUKallMU, 00O0OIIEHUs), PACKPbhIBATh CMBICT OWOJIOIMYECKUX TOHSATHH (BBLAETATH HX
XapaKTepHbIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHMH MMOHSATHSIMH ),

OTpeAeNATh LENU NeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUIKEHHUS, COOTHOCHUTH
pE3yIBTaThl AEATEIBHOCTH C IOCTABIEHHBIMU LIENSMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUEe MOHITHS sl 00bsICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTH JIOTMYECKUE paCCyXJIeHUs (MHAYKTUBHBIC, NeAYKTUBHBIE, [0 aHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIUPOBATh BHIBOABI M 3aKIIOUCHHUS,

IPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEACTBA JIJIs IIPEICTABICHMSI CYLIECTBEHHBIX CBA3EH M OTHOILEHUH B
U3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a TakkKe MPOTUBOPEUHI pa3HOro poja, BHIIBICHHBIX B Pa3IMYHbIX
WH(OPMAIMOHHBIX UCTOYHUKAX;



pa3pabaTeiBaTh IUTAH pEHICHHUS NPOOJIEeMBI C Y4ETOM aHallM3a WMEIOIIUXCS MaTepPHANbHBIX U
HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YyJbTATOB LIEJISIM, OLIEHUBATh
PHUCKH TOCTIEACTBUHN ACATCIBHOCTH;

KOOPJMHHUPOBATH M BBITIONHATH PA0OTY B YCIOBHSX PEATbHOTO, BUPTYATHHOTO U KOMOHMHUPOBAHHOTO
B3aMMOJICHCTBU;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON M MTPOCKTHOMN NIESATEIBHOCTH, HAaBBIKAMH Pa3peIieHuUs
po0JieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOMCKY METOJOB PEIICHHS MPAKTHUYCCKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

WCITOJIB30BaTh PA3JIMYHbIC BUJIbI ACATEIBHOCTH TIO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0O W TPUMEHEHUIO B YYEOHBIX CHUTyalHsX, B TOM 4YHCIIe MPU CO3JaHUU YYCOHBIX U
COITMAIBHBIX TTPOCKTOB;

(dbopMUPOBATh HAYYHBIN THUIT MBIIUICHUS, BIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUCBBIMU MMOHSATHUSIMHI
1 METOJaMHU;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 33/1a4Ml B O0PA30BATEIHHOU JIEATEIBHOCTH M >KU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3aJlady, BBIJIBUTATh THUIIOTE3Y €&
pellieHusi, HaXOAWTb apryMeHThl /sl JOKa3aTelbCTBa CBOMX YTBEpPXKACHHH, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUU PEILICHHUS;

AQHAJIM3UPOBATh TONYUYEHHBIE B XOJE€ pEIICHUs 3a/ladd pe3yibTaTbl, KPUTHUYECKU OIICHHBATh HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISATh  IICJICHANIPABIICHHBI TOWCK IEpeHoca CpPeACTB W CIOCOOOB  JICWCTBUS B
npohecCHOHANBHYIO CPEey;

YMETh IEPEHOCUTH 3HAHUSA B MIO3HABATEIHHYIO M IPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HUJEH, MpeJJiaratb OPUTHHAIBHBIE MOIXOJbI U PEIICHUS, CTaBUTh MPOOJIEMBI U
3a/1auu, JOIYCKAIOIINE AIbTePHATUBHBIC PEIICHMUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HWH(pOpManuu (TekcTe y4eOHOro mocolus, HaydHO-
MONYJISIPHON JIUTepaType, OMOJOTHYECKUX CIOBApAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B
WuTepHere), aHANMM3UpPOBaTh HHPOPMAIMIO PA3TUYHBIX BUIOB U (OPM TNPEACTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpoOBaTh 3aMpoChl U MPUMEHSATh Pa3NUYHBIE METOJBI MPH MOUCKE W 0TOOpe OMONIOTHYECKON
nHpopmaIu, HeoOX0AUMOM TSI BBITIOJTHEHUST yUeOHBIX 3a/1a4;

npuodpeTaTh OIIBIT HCIIOIb30BaHUS UH(HOPMaIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (GOpMYy TMpeAcTaBiIeHHs] OHOJIOrHYeckord HHpopmanuu
(cxembl, TpaduKH, AUarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIIONIb30BaTh HAYUYHBIM SI3BIK B KayeCTBE CPENCTBA MpH paboTe ¢ Ouonormueckoi mHbopManuei:
MPUMEHATh XUMHYECKHE, (PU3NYecKne M MaTeMaTHYeCKHue 3HAKH W CHMBOJIBI, (HOpMyJbl, ab0peBuarypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BLIBATh 3HAKOBO-CUMBOJINYECKHIE CPEJICTBA HATTISAHOCTH;

BIIJICTh HABBIKAMH PACIO3HABAaHUS W 3alIUThl WHPOpMAIMK, WHPOPMAIMOHHONW O€30MacHOCTH
JAYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax >XKH3HU, aKTUBHO YYacTBOBaTh B JHAIOTE WU
TUCKYCCHUHM TIO CYIIECTBY O0OCYyXIaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIIHO BBITIONHEHUS TpeiaraeMoil 3aja4d, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH IO3HUITUI
JPYTUX YYaCTHUKOB JIMAJIOTa WM IUCKYCCHUH);

pacmo3HaBaTh HEBepOajdbHBIE CpEACTBAa OOIIEHUS, IOHMMAaTh 3HAYCHUE COLMAIBHBIX 3HAKOB,
MPEMOCHUIOK BOSHUKHOBEHHUS KOH(MDIMKTHBIX CHTYAIlMH, YMETh CMATYaTh KOH(MDIUKTHI U BECTU MIEPETOBOPHI;



BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHS IPYTUX JIOJICH,
HPOSIBJIATh YBaKUTEIBHOE OTHOIIEHHWE K COOECeIHUKY M B KOPPEKTHOH (opme (GOopMyIHpOBaTh CBOU
BO3PaXKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

IOHUMAaTh M MCIOJb30BaTh MPEUMYILIECTBA KOMaHAHON M MHIUBUAYaJIbHOW paOOThI MpU pPELICHUU
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBATH  HEOOXOJAMMOCTH  NPUMEHEHHS  TPYNIOBBIX  (GopM
B3aUMO/ICHCTBUA IPU PELICHNHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)JI0T0 WieHa KOJUIEKTUBA,;

NPUHUMATH IEJId COBMECTHOM JESITeIBbHOCTH, OPraHU30BBIBATh U KOOPIUHHPOBATH JACUCTBHS MO €&
JOCTM)KEHUIO: COCTABIIATH IUIaH JAEHCTBHM, paclpeAessaTh POl ¢ y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCcTHMKAa KOMaHAbl B OOLIMI pe3yiapTaT Io
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/ylaratb HOBbIE MPOEKTHI, OLICHUBATh UJIEH C MO3UIMHM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYILLECTBIISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B pa3IMYHBIX CUTYalUsX, HPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBIABIECHUS NMPOOJIEM M UX PELICHUs B JKM3HEHHBIX U
y4€OHBIX CUTYaIUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JIeBbIC U CMBICIIOBbIE YCTAHOBKHM B CBOMX JACUCTBUSX U
MOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHPOJIE, CBOEMY 30POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESTEIbHOCTb, BBIABIATH IPOOJIEMbI, CTaBUTh U
(dopMymHpoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pELICHHUsS MpoOJeMbl € YU4ETOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATTOUTEHHN;

JieniaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOW SPYIUIMHM B Pa3HbIX 00JACTIX 3HAHWM,
MOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTUBHI B JIESATEILHOCTh, OIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENISAM;

BJIAJICTh HAaBBIKAMH II03HABATEIBHONW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBHHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBaHMM, UCIOIB30BATh MPUEMBI pedIeKCUU IS OLICHKH
CHUTYyaIll{, BEIOOpA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI U QpT'YMEHTHI IPYTUX NP aHAIN3€E PE3YIIbTaTOB IS TeIHLHOCTH,

3) npuHATHE ce0s1 U IPYTruX:

NPUHUMATH Ce0s1, TOHUMAst CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro 4eI0BeKa.

NPEAMETHBIE PE3YJIbTATbBI

[IpeameTHbIe pe3yinbTaThl OCBOSHHS cOAepKaHUs yueOHoro npeamera «buonorus» Ha yriyOoaéHHOM
YpOBHE OpHEHTHUPOBaHBI Ha obecredyeHue MNpoPuILHOTO OO0ydeHHsl oOydarommxcs Ouonoruu. OHuU
BKJTIIOYAIOT: crienu(uyeckue st OMOJI0rMK HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA IO OCBOCHHUIO,
UHTEPIPETAlNd U TPEOOpPa3OBAHHUIO 3HAHWK, BUABI JCSATEIBHOCTH IO IMOJYYCHHIO HOBBIX 3HAHHHA M WX



NPUMEHEHUI0O B Pa3jMYHBIX Yy4eOHBIX, a TaKKe B pEATbHBIX XU3HEHHBIX cHTyarusx. l[IpeamerHbie
pe3yNbTaThl MPEACTABICHBI MO T0JIaM U3yUEHUSI.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce NOTKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe€ W pOJM OHOJOTHMM B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMUPOBAHNUN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUU TIPOOIIeM
palMoOHATIBHOIO TMPUPOJOIOIB30BAHUS, O BKJIAQJ€ POCCUMCKMX M 3apyOEeKHBIX YYEHBIX B pa3BUTHE
OuoJjioruu;

BJIQJICHHE CHCTeMOHl  OWOJIOTMYECKHMX  3HAaHHM, KOTopas BKJIIOYAeT: OCHOBOIIOJAraliue
OMOJIOTUYECKHE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M, METa00JIM3M, TOMEOCTa3, CaMOPETYIISIIHS,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIIOTUYECKUE TEOpUU
(xnerounas teopusa T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopusi HacieacTBeHHOCTH T.
Moprana), yuenust (H. 1. BaBunoBa — o nieHTpax MHOrooOpa3usi ¥ MpOUCXOKIECHUS KYJIbTYPHBIX PACTEHU),
3aKOHBI (€IMHOOOpPa3usi MOTOMKOB IEPBOTO TOKOJEHUS, PACHICTUICHUS, YHCTOTBI TraMeT, HE3aBUCHMOTO
HacienoBanus . MeHpens, TOMOJOTHYECKUX PSJIOB B HacleACTBeHHOW m3MeHunBoctu H. WM. BaBuiosa),
MPUHIUITBI (KOMIUIEMEHTAPHOCTH );

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO T[IO3HAHUS, HCIOJIb3YEMbIX B OHOJOTHYECKHX
MCCJICIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHE BBIICTATh CYIIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KIETOK NPOKAPHOT M  SYKapHUoT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCJIC OaKTepHii, rpuOOB, PaCTCHUIA, )KUBOTHBIX U
YelloBeKa, CTPOCHHUS OpPraHOB M CHUCTEM OpPraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKa, IPOIECCOB
KU3HEJCATCIIbHOCTH, MPOTEKAIINX B OPraHU3Max PACTEHUH, XKUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKUX
mporeccoB: OoOMEHa BemecTB (METa0OoJW3M), TpPEBpaIlEHUs SHEPruH, OpOKCHHSA, aBTOTPO(GHOIO H
reTepoTpoHOro THUIOB THTAaHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, MeEi03a, TaMeTOreHesa,
AMOpHOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS, WHIAMBUAYAJIBHOTO DPAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBUSI T€HOB, TE€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEX]y OpPraHOMJIAMH KIETKU M UX (PYHKIHUSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEH U UX PYHKIUIMU, MKy OpraHaMHi U CUCTEMaMU OPTaHOB y PACTEHUH, )KUBOTHBIX U
YyelnoBeka U UX (YHKIUSMH, MEXKIYy CHCTEMaMHU OPraHOB M MX (PYHKIMSIMH, MEXAY dTalmamMu oOMeHa
BEII[ECTB, JTAalaMH KJIETOYHOTO IMKJIAa W >KU3HEHHBIX IMKJIOB OPraHW3MOB, 3TamamMu 3MOPHOHAIIBHOTO
pa3BUTHS, TCHOTHIIOM U (EHOTUTIOM, ()EHOTHUIIOM U (PaKTOpaMU Cpebl OOUTaAHUS;

YMEHUE BBISIBJISATh OTJIMYHUTENbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTCHHH, KUBOTHBIX U
YEJIOBEKa;

yYMEHHUE HCTOJIb30BaTh COOTBETCTBYIONINE ApTyMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U CHUMBOJIUKY
JUISL 1I0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiaTh OHOJIOTMYECKHE 3aJaud, BBISIBISATh MPUUYUHHO-CICJCTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIeJaTh BBIBOJBI M MPOTHO3HI HA OCHOBAaHUU
MOJIYYSHHBIX PE3YJIbTAaTOB;

YMEHHE BBITIONHATH J1A0OpATOPHBIE W TpaKTHUecKue paboThl, cOONIOAaTh MpaBWiia mpu paboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATH THUIOTE3bI, MPOBEPATh UX DKCIEPUMEHTAIBHBIMHU CpeACTBaMH, (HOPMYIHPYs 1elb
WCCJIEIOBAHMS, AHAIM3UPOBATH MOJTYyUYEHHBIE PE3yJIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Yy4e€OHO-HCCIENOBATEIbCKOW paboTe Mo OMOJOTHH, DKOJOTUU W METUIMHE,
MPOBOJIMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U IMYOJIMYHO MPEACTABIATH MOJYICHHBIC PE3YIIbTAThI
Ha YIYCHHUECKUX KOH(PEPEHIUSX;

yMEHHE OIICHUBATh ASTHUYECKHWE aCMEKThl COBPEMEHHBIX HCCIAEAOBAaHUN B 00JacTH OHWOJIOTHH H
MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANPAaBICHHOE HW3MEHEHUWE TE€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oyaymied mpodeccHoHaNbHON NesSTeNbHOCTH B 00JacTh
OMOJIOTHH, METUITNHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH, CETLCKOTO X031 CTBA, MUIIEBON MPOMBIIIIEHHOCTH,
yrayOomsiTh TIO3HABaTeNbHBIM WHTEpEC, HANpaBIEHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeCCuu U MPOJOHKEHNE OMOJIOTHIECKOTO 00pa30BaHMs B OpraHU3AIUAX CPEIHETO MPOPECCHOHAIIBHOTO
U BBICIIIETO OOPa30BaHMS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO TIpeameTa «buomorusi» B 11 Knacce 1OMKHBI OTPaKaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MeECT€ M pPOJU OHOJOTHM B CHUCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTHHBI MHUpa, B MO3HAHWU 3aKOHOB MPUPOIBI U
pEIICHNH SKOJOTMYECKHX NpoOJeM YelloBeUecTBa, a TakXKe B PELUICHUH BOIPOCOB PALMOHAIHLHOTO
MPUPOIONONIL30BaHus, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K MPUPOE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMO0JIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJETh CUCTEMOW OMOJIOTMYECKUX 3HAHUI, KOTOpasl BKIIOYACT ONpEAeTCHHUs U MOHUMAaHUE
CYIIHOCTH OCHOBOIIOJIATAIOUINX OWOJIOTUYECKUX TEPMHUHOB W TMOHATHHA (BHI, 3KOcHcTeMa, Ouocdepa),
Ouosoruueckue Teopuu (dBononMoHHas Teopus Y. JlapBuHa, cMHTEeTHYeCKass TEOPHUS IBOJIIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsiXx W HampaBieHHsX sBojtoiuu, B.M. Bepuaackoro — o 6uocdepe), 3aKOHBI
(renernueckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoapimeBoro cxoactsa K. M. bapa), npaBuia
(vuaumyma FO. JIuOuxa, 3KOJIOrMUYECKON NUpaMUIbl 3HEPTUM), THnoTe3bl (runore3a «vupa PHK» V.
['unGepTa);

YMEHHUE BIIAZIETh OCHOBHBIMH METOJAMH HAy4YHOT'O TO3HAHUS, HCIOJIb3yEeMbIMH B OMOJIOTMYECKHX
UCCJIEIOBAHUSIX JKUBBIX OOBEKTOB M HKOCHCTEM (OMHCaHUE, M3MEpeHHe, HaOI0JIEHUE, SKCIEPUMEHT),
croco0amH BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX N3MEHEHHI B IPUPO/IC;

YMEHHE BBIJICIATh CYIIECTBEHHBbIC TMPU3HAKH: BUJOB, OMOTEOIEHO30B, JKOCHUCTEM U Ouocdepsl,
CTaOMIIM3UPYIOLET0, JBMKYILEIO U Pa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpa, aIoNaTpu4yeckoro u
CUMIATPUYECKOT0 BUA000pa30BaHUS, BIMSHHS JABIDKYIIMX CHJI SBOJIONUM Ha TEeHO(GOH] MOMYJNSIIUH,
pUCIOCOOJICHHOCTH OPraHU3MOB K Cpezie OOMTaHMs, YepEeIOBaHUS HAMPABICHUH YBOJIOIUH, KPYrOBOPOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIHMBATh B3aMMOCBS3M MEXAY TPOLECCAMH HBOJIONHUH, IABIKYIIUMH CHJIAMHU
AHTPONOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCUCTEM U MPUCIIOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHUE BBIABISTH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOIEHHOCTh BUAOB K Cpelie
oOuTaHusi, aOMOTHYECKUX M OUOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBS3€il OpPraHu3MoB B
coolmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY
JUTSL JIOKA3aTeNIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMATHUYECKMX TPYII, B3aMMOCBSI3U OPTaHU3MOB H
cpeabl OOWMTaHMs, €IMHCTBAa YEJIOBEYECKUX pPac, HEOOXOAMMOCTH COXpPAHEHUS MHOrooOpasusi BHUJOB U
9KOCHCTEM KaK YCIIOBHSI COCYIIECTBOBAHMUS IPUPOIBI M YETIOBEUECTBA;

yMEHHE pemniath OMOJIOTHYEeCKHE 3aJaud, BBIABIATh INPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXITY
UCCIIETyeMbIMH OMOJIOTUYECKUMH TPOIIECCAMH | SIBJICHUSIMH, JIEJIaTh BHIBOABI M MPOTHO3BI HA OCHOBAaHUH
HOJIY4EHHBIX Pe3yJbTaTOB;

YMEHME BBINOJHATH J1a0OpaTOPHBIE W NpaKTHUECKHe paldoThl, cOONIONaTh MpaBWiia Ipu paboTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHUE BBIJIBUTATh TUTIIOTE3BI, IPOBEPATH MX IKCIIEPUMEHTAIBHBIMU CPEACTBaMU, (popMyIupys 1eib
UCCIIEIOBaHMsl, aHAJTN3UPOBATh MOJyYEHHbIE PE3YyJIbTAThI U €IaTh BBIBOIbI;

yMEHHE Y4acTBOBaTh B Y4€OHO-MCCIIEAOBATEIIbCKON padoTe 1Mo OMOJOTHH, SKOJOTUU M METUIIMHE,
IPOBOIUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTaBIATh NOJYUECHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIUIX;

YMEHHUE OIIEHMBATh TUIOTE3bl U TEOPUU O MPOUCXOXKIECHUH KHU3HH, YETOBEKa M YEIOBEUECKUX Pac, O
pPUYMHAX, TOCIEACTBUSIX U crioco0ax MpeAoTBpalleHus riodaabHbIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccHoHanbHOM JesITeIbHOCTH B OOJIACTH
OHMOJIOTHH, DKOJOTHH, TPUPOIONOIB30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHH, TICHXOJOTHH, BETCPUHAPHH,
CeJIbCKOT0 XO035ICTBA, MUILEBOM NMPOMBILIUIEHHOCTH, YTIyOJIsATh MO3HABATENbHBIM HHTEPEC, HANIPABICHHbIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodecchu U MpOoJIODKeHHEe OMOJIOTHMYecKOro oOpa3oBaHUS B
OpraHu3alMsIX CPEAHEro NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosmmmuyecTBo yacos DJIEeKTPOHHbBIE
Nei/m | HamMeHoBaHMe pa3/iesioB U TeM NPOrPaMMblI Beero Kourpoabnbie IIpakrnueckue f)lézg)fo(:fab;;)mﬂme
padoThI padoThI pecype

1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YECHUE 2
3 buonorus kinerku 2 0.5
4 XuUMHYecKash OpraHu3aIus KICTKH 10 1
5) Crtpoenne U QyHKIUHN KICTKH 8 2
5 OOMeH BelecTB U NPEeBpaIleHHE YHEPTUN B 9 9

KJIETKE
7 H"aCJ'Ie,Z[CTBeHHaH uHbOpMaLKs U peain3alus 9 05

e€ B KIIETKe

JKU3HEeHHEBIN UK KIETKH 6 1
9 CrtpoeHure U QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXeHHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05

M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTrka yenmoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1.5
16 buortexHonorus u cuHTeTHUYECKask OMOJIOTUS 4 0.5
17 PesepBHOeE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 102 0 15

[NPOT'PAMME




11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  HamMmeHoBaHMe pa3iesioB U TeM MPOrpamMMbl Beero Kontpoabubie IIpakTuueckue gg;g?o(:fab;gbnme
padoThI padoThI pecypesr

1 3apoxIeHue U Pa3BUTHE 3BOITIOIIMOHHBIX 4

MPEJCTaBICHUN B OMOJIOTHH
2 Mukpo3BOIIOIHS U €€ Pe3yabTaThl 14 2
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMIle 15 1.5
5 [TpoucxoxacHue YeaoBeKka — aHTPOIIOTeHE3 10 1

DKOJIOTUsl — HayKa O B3aUMOOTHOIIEHUSIX
6 OpPTraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM C 3 0.5

OKpYIKaroIien cpeaoi
7 Opranusmsl 1 cpesia OOUTaHUs 9 1.5
8 DKOJIOTHS BUJOB U MOIMYJISIIIUI 9 0.5
9 DKoJ0THUs COOOIIECTB. DKOIOTHUECKHE 12 05

CHCTEMBI
10 buocdepa — rinobanbHast sKkocucTema 6
11 YenoBek U OKpyrKarolas cpena 6
12 PesepBHOe Bpems 8

OBUIEE KOJIMYECTBO YACOB I10 102 0 75

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE, 10 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Jlj;zn Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHHH gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHAs HayKa U KaK 4acTh 1 0 0 02.09.
COBPEMEHHOT0 00IIIecTBa
2 JKviBble cucTeMBbl U X CBOMCTBA 1 0 0 02.09.
3 YpoBHEBas OpraHu3aIus KUBBIX CUCTEM 1 0 0 04.09.
4 Hcropust OTKpBITUS ¥ U3yueHUs KieTku. KiierouHas 1 0 0 09.09.
TeOpHs
MeToap! MOJIEKYISIPHON M KJIIETOYHOH OMOJIOTHH.
[Tpaktuyeckas padora Nel «l3yueHue MeTo0B
5 KJIETOYHOM Omosoruu (xpomarorpadus, 1 0 0.5 09.00.
anexTpodopes, auddepeHnnaibHoe
nentpudyruposanue, [11[P)»
6 XHUMHUYECKUI COCTAB KIETKH 1 0 0 11.009.
7 MuHepanbHbIC BENIECTBA KICTKH, UX OMOJIOTHYECKast 1 0 0 16.09.
poJIb
Opranuyeckuie BelecTBa KJIETKH — OeTKH.
8 JlaboparopHuas padota Nel «O0Hapy) eHne OTKOB C 1 0 0.5 16.009.
MOMOII[bI0 KAYECTBEHHBIX PEaKIIUii»
9 CgoiicTBa, Knaccuukays u GyHKIUU OeNKoB 1 0 0 18.09.
10 Opranndeckue BEIECTBA KJIETKH — YIJIEBObI 1 0 0 23.09.
11 Opranuveckue BemecTBa KJICTKH — JIATTHIBI 1 0 0 23.09.
Hyxneunossie kuciotel. JIHK u PHK. JIaGoparopnas
12 pabota Ne2 «/ccnenoBaHne HyKJICMHOBBIX KHCIIOT, 1 0 0.5 25.09.
BBIJICJICHHBIX M3 KJICTOK PA3JIMYHBIX OPTAaHU3MOB)
Crpoenue u ki ATO. ue
13 HyIE)JIeOBI/I,Z[Tp?I}(g{OC(baTLI (HTé[fyr . 0 0 30.09.
14 Cexsenupoanue JIHK. MeToasl reHOMHKH, 1 0 0 30.09.

TPAHCKPHUIITOMUKHU, IPOTCOMUKHU




15 MeToibl CTPYKTYPHON OHONIOTHH 1 0 0 02.10.

16 Tuns! knetok. [Ipokapuornueckas kieTka 1 0 0 07.10.
Crpoenue sykapuoTuyeckon kietku. [Ipaktuueckas

17 pabota Ne2 «/3yueHue CBOHCTB KJIIETOYHOM 1 0 0.5 07.10.
MeMOpaHbD»

18 [ToBepxXHOCTHBII amnmapar KJIeTKU 1 0 0 09.10.
OnnomeMOpaHHbIe opraHou bl kineTku. [IpakTudeckast

19 pabota Ne3 «M3yueHne IBUKEHHS [IUTOILIA3MbI B 1 0 0.5 14.10.
pPacCTUTETIBbHBIX KIETKaX»
[TomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH,

20 rmactuabl. Jlaboparopuas padora Ne3 «lcciaenoBanue 1 0 05 14.10.
MJ1a3MOJIM3a U JICTIIIa3MOJIN3a B PACTUTENbHBIX
KJIIETKax»

21 HememOpaHHbIE OpraHOUIbI KJIETKH 0 0 16.10.

22 Crpoenne u GyHKIUH Ipa 0 0 21.10.
CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK DYKapHOT.

23 JlaboparopHas pabota Ned «/3ydenue cTpoeHwHs 1 0 0.5 21.10.
KJIETOK Pa3NIUYHBIX OPTaHU3MOBY
ACCUMUIISIIIHS ¥ TUCCUMUIISALINS — JBE CTOPOHBI

24 MeTtabonu3ma. Tumnbsl oOMeHa BEIIECTB. JvIa6opaTopHa51 1 0 05 23.10.
pabota No5 «3ydeHne KaTaTuTUYECKON aKTHBHOCTHU
(bepMeHTOB (Ha MpUMepe aMuJIa3bl WK KaTajaa3bl)»
DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIETOYHOIO

o5 MeTtabonusma. JlaboparopHas padota Ne6 «M3ydenue 1 0 05 06.11.
(bepMEeHTaTUBHOTO pacUIeTJIeHUs EPOKCHIa BOJOPOIa
B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX)

26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPDI 1 0 0 11.11.

27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB 1 0 0 11.11.

28 doTocuHTE3 1 0 0 13.11.

29 Xemocunres. Jlaboparopnas pabota Ne7 «CpaBHeHHe 1 0 05 18.11.
pOLEccCOB (POTOCHHTE3a U XEMOCUHTE3a»

30 AHa’poOHbBIE OPTaHU3Mbl. Buibl OposkeHusl. 1 0 0.5 18.11.




JlaboparopHuas pabota Ne8 «CpaBHEHHE MTPOILIECCOB
OpOJKEHHSI U JIBIXaHHS»

AdpoOHBIE OpraHU3MBbl. JTaIbl FHEPTETHYECKOTO

31 1 0 0 20.11.
oOMeHa
DOHeprusi MeMOpPaHHOTO TpaueHTa NpoToHOB. CHHTE3
32 AT®: pabora nmporonHoit AT®D-crHTa3bI 1 0 0 25.11.
33 Peakiiun MaTpu4HOTO CHHTE3a 1 0 0 25.11.
34 Tpanckpunuus — matpudsbiii cuaTe3 PHK 1 0 0 27.11.
35 Tpancismus u e€ 3tarnbl 1 0 0 02.12.
36 Komupoanue amuaOKHCTOT. POtk pubocom B 1 0 0 02.12.
OnocuHTe3e Oenka
37 Opranu3anus reHomMa y MpoKapuoT U 3yKapruoT 1 0 0 04.12.
38 MoutekysipHbIe MEXaHU3MBbI SKCIIPECCHH I'€HOB Y 1 0 0 0912,
JyKapuoT
Bupycel — BHEKIETOYHBIC ()OPMBI KU3HH U
39 oOnuratHele napa3utsl. [Ipaktuueckas padbora Ned 1 0 0.5 09.12.
«Co31anne MOJIeITH BUPYyCa
40 BI/IpyCHI)VIe 3a00JIeBaHUS YEIIOBEKA, )KUBOTHBIX, 1 0 0 1112
pacTeHui
41 HanorexHonornu B OMOJIOTHH U MEIULIMHE 1 0 0 16.12.
42 JKHU3HEHHBIH UK KIETKA 1 0 0 16.12.
43 Matpuunslii cuntes JTHK 1 0 0 18.12.
44 Xpomocomsl. JIaboparopHast padota Ne9 «M3yuenue 1 0 05 2312,
XPOMOCOM Ha TOTOBBIX MUKPOTIpEnaparax»
45 JleneHnue KJIETKM — MHTO3 1 0 0 23.12.
Tunsl kneTok. KapruoknHes3 U HTUTOKUHES.
46 JlaGopatopnas padota Nel0 «HaGmronenne Muto3a B 1 0 05 2512,
KJIETKaX KOHYMKA KOPEeITKa JIyka (Ha TOTOBBIX
MUKpOIIpenaparax )»
47 Perynsnmst >ku3HEHHOTO ITUKJIA KJIETOK 1 0 0 13.01.
48 Opranusm Kak eInuHOe 11eJI0e 1 0 0 13.01.
49 Txanu pacrenuii. JlTabopatopuas padora Nel 1 0 0.5 15.01.




«M3ydyeHne TKaHeH paCTCHUIN»

TkaHu )XKUBOTHBIX U YeoBeka. JlaboparopHas paboTa

50 Nel2 «M3ydyenune TKaHel )KUBOTHBIX) 1 0 0.5 20.0L.
5L 13 llsyecmne opranos tsenionoro pacrenm ! 0 05 | 200L
52 Oropa Tena opraHu3MoOB 1 0 0 22.01.
53 JIB>KeHHE OpraHru3MOB 1 0 0 27.01.
54 [TutaHue opraHu3MoB 1 0 0 27.01.
s e nomonou e, L o R
56 JpixaHue opraHu3MoB 1 0 0 03.02.
57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U YEJIOBEKA 1 0 0 03.02.
58 TpaHcropT BEIIECTB Y OPraHu3MOB 1 0 0 05.02.
59 Eé);;}ge;((;waﬂ CUCTEMA MTO3BOHOYHBIX )KHBOTHBIX U 1 0 0 10.02.
60 Brigenenue y opranu3mMoB 1 0 0 10.02.
61 3amuTa y OpraHu3MoB 1 0 0 12.02.
62 NMMmyHHast cuctema yenoBeka 1 0 0 17.02.
63 Pa3npaxuMocTh U perynsinust y OpraHu3MoB 1 0 0 17.02.
64 I'ymoparnbHast perynsus 1 SHIOKpUHHAs CHCTeMa 1 0 0 19.02.
JKUBOTHBIX U YeIIOBEKa
65 DopMBbl pa3MHOKEHHUSI OPraHU3MOB 1 0 0 24.02.
66 [TomoBOE pa3sMHOKEHUE 1 0 0 24.02.
67 Meiio3 1 0 0 26.02.
["amerorenes. OO6pazoBaHue U Pa3BUTHE MMOJIOBBIX
68 kieTok. Jlaboparopuas padota Nel4 «3yuenue 1 0 05 03.03.
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
69 WHauBryaibHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 0 0 03.03.
70 iilgiiléa OpPraHoOB M TKaHEH U3 3apOABIIIEBBIX 1 0 0 05.03.
71 Poct u pa3BuTue xuBoTHBIX. JJaboparopnas pabota 1 0 0.5 10.08.




Nel5 «BblsiBneHrE IPU3HAKOB CXOJCTBA 3apOAbILIEH
HO3BOHOYHBIX JKUBOTHBIX)»

Pa3zmuoxeHue u pa3BuTue pactennid. JlaboparopHas

72 pabota Nel6 «CtpoeHune opraHoB pa3MHOXKEHUS 1 0 0.5 10.03.
BBICILIUX PACTCHHID»

73 HcTopust CTaHOBIICHUS U Pa3BUTHS T€HETUKH KaK 1 0 0 1203
HAyKH
OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.

74 JlaboparopHuas pabota Nel7 «JIpo3zoduna kak 00bEKT 1 0 0.5 17.03.
TCHETHUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB.

75 MOHOFI/I6pI/I',‘Z[HOG ckpemuBanue. [IpakTuueckas 1 0 05 17.03.
pabota No5 "U3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpeIuBaHus y 1po30duist"

76 [uronornueckrue 0CHOBBI MOHOTHOPHTHOTO 1 0 0 19.03.
CKpEIIMBaHUSA

77 AHanm3upytolee ckpeniuBanue. Hemomnnoe 1 0 0 31.03.
JIOMHHHPOBAHHE
Hurnbpuanoe ckpemuBanue. [Ipaktudyeckas pabora

78 Ne6 «M3yuenue pe3ynbTaToB AUTUOPUTHOTO 1 0 0.5 31.03.
CKpEIIUBAHUS Y APO30(HIIBI»

79 [{uTomornyeckre OCHOBBI JUTHOPHTHOTO 1 0 0 02.04.
CKpEIIUBaHUS

80 CreryieHHOE HaclleJIOBaHUE TTPU3HAKOB 1 0 0 07.04.

81 XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTH 1 0 0 07.04.

82 ['eHeTnKa moJia 1 0 0 09.04.

83 I'enoTun kak 1eJI0CTHAs CUCTEMA 1 0 0 14.04.

84 ['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH, 1 0 0 14.04.
JKUBOTHBIX U YEIIOBEKa

85 M3MeHunBOCTh TpU3HAKOB. BUabl H3MEHUMBOCTH 0 0 16.04.

86 MonaudukanroHHass K3MEHYUBOCTh 1 0 0 21.04.
BapuauvoHHbIN psig U BaApUALIMOHHASL KPUBAs.

87 JlaGopaTtopHnas pabora Nel8 «VccinenoBanue 1 0 0.5 21.04.

3aKOHOMEPHOCTEH MOAM(PUKAIMOHHON N3MEHYHBOCTH.




[TocTpoenue BapuallMOHHOTO psifia U BapHAIlMOHHON
KpUBON»
['enoTunuueckas n3MeHUnBOCTh. KoMOuHaTHBHAS

88 1 0 23.04.
W3MEHYUBOCTH
MytannoHHas ©3MEHYUBOCTE. [IpakTryeckas pabora

89 No7 «Mytamuu y 1po3o¢uiibl (Ha TOTOBBIX 1 0.5 28.04.
MHUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 1 0 28.04.
DONUreHeTHKa 1 SITUTeHOMHUKA
['eneruka yenoseka. [IpakTuueckas padota Ne§

01 P padora 1 05  30.04.
«CocraBieHue 1 aHAIN3 POJAOCIOBHOM

92 MeToapl MEAUIIMHCKON T'€HETUKHU 1 0 05.05.

93 3HaueHUE MEUITUHCKON I'€HETHKH B TIPEIOTBPAIICHUN 1 0 05.05
Y JICUCHUH T'€HEeTUYECKHUX 3a00JIeBaHUI YeIIOBEKa T
OcHoBHble noHATHUSA cenekiun. JlaboparopHas pabota

94 Nel9 «M3ydyenue copToOB KyIbTYypHBIX PACTEHUN U 1 0.5 07.05.
MOPOJI TOMAIITHUX KUBOTHBIX)
Mertoap! cenekIMoHHOM paboTsl. JlJabopaTopHas

95 pabota Ne20 «3yueHue MeTo/10B CeNeKIINN 1 0.5 12.05.
pacTeHumn»

THUKEHHS CETIEKIIUN PACTEHUN U )KUBOTHBIX.

96 HAocrmie CCTICKIIMH pacte © . 1 0.5 12.05.
[IpakTuueckas pabora Ne9 «I[IpuBuBKa pacTeHHi»

97 CoxpaHeHue, H3y9ICHHE U UCTIOJIb30BaHNE 1 0 14.05.
TeHETUUYECKUX PECypPCOB
broTexHOIOTHS Kak HayKa W OTPaciib MIPOU3BOJICTRA.

98 [IpaxTuueckas padora Nel(Q «M3ydyenue o6beKTOB 1 0.5 19.05.
OMOTEXHOIOTHUI»

99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUIECKON OMOI0OTHI 1 0 19.05.
XpoMOCOMHas ¥ TeHHasl HHKeHepus. MeIulnHCKre

100 ounorexHosoruu. PesepBHblit ypok. [ToBTOpeHme, 1 0 21.02.
0000111eHHEe, CUCTEMATH3AIIA 3HAHUHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 15

102




Tema ypoka

11 KJIACC
KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchl

OpomntonuonHas Teopus Y. JlapBuna

JBrkyiue cuiisl 3BoJOUMH BUAOB 110 Y. /lapBuny

Bopwba 3a cymiecTBOBaHHE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD

DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU

N

OTaIbl 9BOJIIOLIMOHHOI'O IMpouecca: MUKPOIBOJIOIHA U
MaKpO3BOJIOLIHA

[Monmynsiuus — 3neMeHTapHast €AMHUIA YBOTIOLIMT

[EEN
o o o o o o

3akoH reHernueckoro papHosecus J[x. Xapau, B.
BaiinGepra. JIaboparopnas pabora «BbisBienue
U3MEHYMBOCTH y 0c00€ei OJJHOTrO BHIa»

OneMeHTapHble (aKTOPBI IBOTIOIMU

0.5

10

DddexT ocHoBaremnst. DPhekT OyTHIIIOUHOTO TOPIIBIIIKA

Murpauuu. M3oasmmu nonyssiuuii: reorpaguueckas,
Ouonoruyeckas

11
12

EctecTBeHHbII 0TOOP — Hamnpasistoui GpakTop
HBOJIIOLIMU

[TomoBoit oT60p

13

14

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yabTatT
MHUKposBoston. JlaboparopHas pabota «M3ydyenue
apoMopdh030B U UIMO0ATANTAINNA Y PACTCHUH U
YKUBOTHBIX)

[Tpumeps! MpucocoOIeHUI Y OPraHU3MOB:
Mopdosoruueckue, Hru3noI0ru4ecKue,
OMOXMMHYECKHE, MMOBeIeHueckue. JlaboparopHas

0.5

0.5




paborta «IIpucnocobaeHnss OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY

Bun, ero kpurepuu u ctpykrypa. JJaboparopuas pabora

15 1 0 0.5
«CpaBHeHHE BUAOB 110 MOP(OTIOTHYECKOMY KPUTEPHIO»

16 CtpykTypa BUaa 1 0

17 BunoobpazoBanue kKak pe3ysibTaT MUKPOIBOJIIOLUT 1 0

18 CBs13b MUKPOIBOJIIOIUH M SITHIEMHOJIOTUH 1 0

19 MakpoaBosrorusi. [TaneoHToIOrH4YecKue METOIbI 1 0
M3YUYCHHSI SBOJIFOLIUU

20 buoreorpadudeckue METOAbI U3yUEHUS IBOIIOLUN 1 0

21 OMOPHOTIOTHYECKUE U CPABHUTEIIEHO- 1 0
MOP(OJIOTHUECKUE METO bl U3YUCHHSI IBOIOLIUU

99 MonekyaspHO-TeHeTUIeCKHUEe, ONOXUMHUYECKUE U 1 0
MaTeMaTHYECKUE METOIbI U3YUEHHSI SBOJIIOLIUT

23 OO01mre 3aKOHOMEPHOCTH BOJTFOIHH 1 0

24 AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 1 0
HBOJIIOIUH

25 HayuHble runoressl NpOMCX0KIEHUS )KU3HHU Ha 3eMiie 1 0

26 JloHay4HbIE MIPEICTaBICHIS O 3aPOKICHUN KU3HU 1 0

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU IBOITIOLUN 1 0

28 ['unoressl 3apoxkaeHUs KU3HU 1 0
Hcropus 3emin u Metoasl e€ uzydenus. JlaboparopHas

29 pabota «/3ydeHre 1 ONMCaHNEe UCKOTIAeMBIX OCTaTKOB 1 0 0.5
JPEBHUX OPTaHU3MOBY

30 HauanbHble 3Tanbl OpraHuyecKoi IBOIIOIUH 0

31 DBOJTIOIUS DYKAPUOT 1 0
OCHOBHBIE 3TaIlbl HBOJIOIMH PACTUTEILHOIO MUpA.

32 [Mpaktyeckas padora «M3ydeHue ocooOeHHOCTEH 1 0 0.5
CTPOEHUS PAaCTEHUH Pa3HBIX OTAETIOBY»

33 OCHOBHBIE 3Tarbl IBOITIOIUN )KUBOTHOTO MUpPa 1 0




DBoroIMs )KUBOTHBIX. [IpakTryeckas padora

34 «M3ydyeHre 0cOOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX 1 0 0.5
KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJIe 110 3paM U MepuoiaM 1 0

36 MaccoBblie BBIMUPaHHS] — 3KOJIOTHYECKHE KPU3HCHI 1 0
IPOILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUI KPU3UC, ETO 1 0
0COOCHHOCTHU

38 CoBpeMeHHas CHCTeEMa OPTaHUIECKOTO MPOIILIOTO 1 0

39 OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB 1 0

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1 0

41 PazButHe npeacTaBiaeHU 0 MPOUCXOKACHUHN YEIIOBEKA 1 0
MecTo yenoBeka B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlaboparopHnas pabota «3yueHue ocobeHHOCTEM 1 0 05
CTPOCHHUS CKEJIeTa YeJIOBEKA, CBI3aHHBIX C
MPSIMOXOKIICHHEM)

43 JIBroKyliye cuibl aHTPOIIOTEHE3a 1 0

44 CooTHoIIeHHE OMOJIOTHYECKUX M COLIMATTBHBIX 1 0
(bakTOpOB B aHTPOMOTeHE3e

45 OCHOBHBIE CTaJIUW AaHTPOTIOTCHE3a 1 0

46 [Taneorenerrka 1 najeoreHOMHKa 1 0

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1 0

48 UYenoBedyeckHe pachl. HpaIiTI/I'-IeCKaSI pabota «3yuenune 1 0 05
HKOJIOTMUYECKUX aJIalTaIli YeI0BeKa

49 MexaucuuniImHapHble METOAbI aHTPOIIOJIOTUN 1 0

50 3apoKIEHUE U Pa3BUTUE DKOJIOTUU 1 0

51 Mertons! skonoruu. JlabopaTopHas pa6£)Ta «3yuenne 1 0 05
METOJIOB KOJIOTUIECKIX UCCIICTOBAHHIN

52 3HavYeHHE SKOJIOTMUECKUX 3HAHUM JJI YelIOBeKa 0

53 Okonoruyeckue HakTopbl 1 0




AbGuotnueckue GakTopbl. CBET KaK IKOJIOTHUECKUN

54 daktop. JTaboparopHas padota «BrisBieHne 1 0 0.5
npUcnoco0JIeHUH OPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa Kak

55 sKoJiornueckuit pakrop. JlabopaTopHas padbora 1 0 05
«BpIsiBICHNE TPUCTIOCOOIEHUI OPTraHU3MOB K BIMSHUIO
TEMIIepaTyphbI»
AobuoTrueckue pakropbl. BiaxHOCTh Kak

56 sKkosiornueckuii ¢pakrop. JlaboparopHas padora 1 0 05
«AHATOMUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HbIX
MEeCT OOUTaHUSI

57 Cpenapl 0OuTaHUs OPraHU3MOB 1 0

58 buonoruueckue puTMbl 1 0

59 JKuznennbie ¢opMbl OpraHU3MOB 1 0

60 buotnyeckue pakTopsl 1 0

61 3HavyeHre OMOTUYECKUX B3aUMOACHCTBUH JUIs 1 0
CYIIIECTBOBAHHS OPTaHNU3MOB B CpeJie OOMTaHUs

62 DKOJIOTUYECKHE XaPaKTEPUCTUKH TOTYIISIIIH 1 0

63 OcCHOBHBIE TIOKA3aTeIN NOMYJISLMH: YUCICHHOCTbD, 1 0
TUIOTHOCTb, BO3PACTHAS U TOJIOBAs CTPYKTypa

64 OCHOBHBIE TIOKA3aTeH OIS POXKIAEMOCTb, 1 0
IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUU

65 DKoornyeckasi CTpyKTypa MOIyIISIIuN 0

66 JlnHamuKa nonyJIssiuy U €€ peryJisanus 0

67 Kpussie pocra uncinennoctu nonyisiuuu. Kpusbie 1 0
BBEDKHBAHHS

68 Okonoruyeckas Huia Bujaa. Jlaboparopnas padora 1 0 05
«[IpucmocobsieHnst CeMsiH PaCTEHHI K PACCEIICHUIOY

69 Bun xak cuctema momysiuit 1 0

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI )KUBOTHBIX 0

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 0




72 DKocucrema Kak OTKpbITasi cCUCTeMa 1 0

73 KpyroBoport BemiecTB 1 MOTOK SHEPTHH B IKOCUCTEME 1 0

74 OcHOBHBIE TIOKA3aTEIN IKOCUCTEMBI 1 0

75 DKOJIOTHYECKUE TUPAMUIbI 1 0

76 N3meHeHus cooOIIeCTB — CYKIIECCUH 1 0

27 [TpupomHBIE SKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1 0
DKocucTEMBI MOPEN U OKEAHOB

78 HpI/ngIlHI)Ie HKOCHUCTEMBI. DKOCUCTEMBI TYH/Ip, JIECOB, 1 0
CTEIeH, MyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMbI 1 0

80 Ypb6oskocucremsl. [Ipaktiueckas padora «/3yueHue u 1 0 05
OTHCaHUEe YPOOIKOCUCTEMBI

81 3aKOHOM€PHOCTVI/I (bopMHpPOBaHUST OCHOBHBIX 1 0
B3aUMO/ICHCTBUI OPraHU3MOB B 3KOCHCTEMaX
MexaHu3MBbl BO3JAECHCTBUS 3arpsI3HEHUN Pa3HbIX TUIIOB

82 Ha cyOOpraHN3MEHHOM, OPTaHU3MEHHOM, 1 0
HOMYJISIIUOHHOM U 3KOCUCTEMHOM YPOBHSX

83 bruocdepa — obmierianerapaas 000109Ka 3eMITH 1 0

84 VYuenne B. U. Bepranckoro o 6uocdepe 1 0

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1 0

86 KpyroBopotsl BeniecTB ¥ OMOre0OXMMHYECKHE LIUKITBI 1 0

87 3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH 1 0

88 YcroitunBocTh 61ocheps 1 0

89 DKOJIOTHYECKHE KPU3UCHI M UX TPHIUHBI 1 0

90 BosneiictBue uenoBeka Ha 6nochepy 1 0

91 AHTponorveHﬁoe BO3/IEHCTBUE HA PACTUTEIbHBIN U 1 0
YKHBOTHBIA MHP

92 OxpaHa IpupoIs 1 0

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS 1 0

YEJI0BEYECTBA U IPUPOJIbI




PanuonansHOE IpUPOAOII0JIL30BAHHUEC U COXPAHCHUC

%4 OHMOJIOTHYECKOTO pa3HOOOpa3us 3eMin . 0

95 O6o006menue mo Teme «MHUKPOIBOIIONHUS U €€ 1 0
pPE3YIIbTAThD)

96 O606mienne o Teme «MaKpO3IBOTIOIUS U €€ 1 0
pE3yIbTaThD»

97 O6006menne o Teme «I[IpoucxoxeHne U pa3BUTHE 1 0
JKU3HU Ha 3emIie»

98 O606menne o Teme «IIporcxoxaeHre YeioBeKa — 1 0
AHTPOIIOTEHE3)

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

100 O6o006menue mo Teme «OpraHu3Mbl U Cpelia OOUTAHMS 1 0

101 O6006menne o TemMe «KOJOTHS BUI0B U TOMYJISIIIHIA» 1 0

102 O606mmenue o teme «buocdepa — rmodanpHas 1 0
IKOCHCTEMa)»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0 7.5

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O ITPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* buosnorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj penaxkiuei
[Taceunuka B.B., AkimonepHoe o0uiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA
Mertoanueckoe nmocodue o ononorun, B.B. ITaceunnk 10 xiace

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Poccuiickas anekrponnas mkoina https://resh.edu.ru/
Mou poctmkenus https://myskills.ru/
OopasoBarenbHas iatdopma learningApps https://learningapps.org/ O6pa3oBatenbHast miiardGopma
Online Test Pad https://onlinetestpad.com/ O6pa3oBatesbhas miardopma Learnis https://www.learnis.ru/
Pebycnr https://www.graycell.ru/rebus.html
PeOycnr https://rebusl.com
PeOychr http://kvestodel.ru/generator-rebusov
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