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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueGHOMY TipeameTy "buomnorus" (mamee - OWoJOTHS) Ha YPOBHE CpPEIHETrO OOIIero
oOpa3zoBanms pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBanuu B
Poccutickoit deneparuny, @I'OC COO, Konuenuuu npenogaBanus ydeOHoOro mpeamera «buonorus» u
OCHOBHBIX IIOJIOXKEHUH (enepanbHoil pabodeit mporpaMMbl BOCTIUTAHHS.

VYueOnsiii npeamer «buonorus» yrinyonéanoro ypoBHs uizydeHus (10—11 kmaccel) sBISIETCS OJHUM W3
KOMIIOHEHTOB INpeAMETHON 00sacTi «EcTrecTBeHHO-HayuHble npeaMeTel». CornacHo nosoxeHusm OI'OC
COO npoduibHble y4eOHbIE TpPEIMEThI, M3y4aeMble Ha YIIIYOJIEHHOM YpOBHE, SIBISIOTCS CIOCOOOM
muddepeHnmanui  o0y4YeHHsI Ha YypPOBHE CpeaHero ooOmero oOpa3oBaHUS W MPHU3BAHBI 00ECTICYUTH
MIPEEeMCTBEHHOCTh MEXK/IYy OCHOBHBIM OOIMM, CPEAHUM OOIIMM, CPEeIHUM MpOodeCCHOHATBHBIM U BBICIINM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEUIeHHE 00pa30BaTEeIbHBIX, BOCIUTATENbHBIX W Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C
npodopueHTanuell 00yJaroImUXCcsl W CTHMYJIHPOBAHHEM HWHTEpeca K KOHKPETHOW 001acTh HAay4YHOTO
3HAHUS, CBA3aHHOTO C OMOJIOTHEN, METULIMHOM, IKOJIOTHEN, ICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JICJIOM.
[Iporpamma mo yueOHOMY mnpeamery "buomorus" maér mpeacTaBieHHe O IENH W 3adadaX H3YYCHHS
yuebHoro mpenmera «buonorus» Ha yriayOJE€HHOM YpOBHE, ompenenser o0s3aTenbHOe (MHBapHAHTHOER)
IIPEIMETHOE COJIEpP)KaHUE, €r0 CTPYKTYpUPOBaHUE IO pasjieraM M TeMaM, paclpelesIeHHe MO Kiaccam,
PEKOMEHIyeT TMOCIEN0BaTeIbHOCTh HM3y4eHHUs Y4YeOHOro Marepuanga ¢ Y4ETOM MEXKMNPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOywarommxcs. B
mporpaMMe 1o OHOJIOTHMH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTr0 0011ero o0pasoBaHusi, Oyiarogapsi 4eMy IpOCMAaTPUBAETCS HAIpPaBICHHOCTh Ha IOCIENYIOIEe
pa3BUTHE OHMOJNOTMYECKMX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, PEACTaBIECHUIN O 3I0pOBOM 00pase *HU3HU, HA BOCIIUTAHUE
OepeXKHOr0 OTHOIIEHHUS K OKpYKalollel MpUpoaHol cpene. B mporpamme mo OHMoNOrHM TakKe MOKa3aHbI
BO3MOXXHOCTH y4yeOHoro npenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k miaHupyeMbIM
JTUYHOCTHBIM, METaNpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOyueHUs U B (OPMHUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-II03HABATEIbHON JEATENIbHOCTH 00YYAIOIIKUXCS TI0 OCBOCHHUIO COJIEPKAHUS OMOJIOTUYECKOIO
o0pa3oBaHMs Ha YPOBHE CPEAHEro 001Iero oopa3oBaHusl.

VY4eOHblii npenmer «buonorus» Ha YpOBHE CpeJHEro oOIero oOpa3oBaHHs 3aBepIIaeT OMOJIOTHYECKOE
o0pa3oBaHMe B ILIKOJIE M OPUEHTUPOBAH Ha pacCIIMpeHHEe M yriyOJeHue 3HaHUH O0Yy4aroluXxcs O >KUBOM
MIPUPO/IE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOrUH, 3MOPHOIOTHHU M OMOJIOTHH Pa3BUTHSL, T€HETHKH,
CeNIeKIIUH, OMOTEXHOJIOTMH, SBOTIOIIMOHHOTO YUE€HUS U SKOJIOTHH.

N3yuyenune yueOHoro mpenmera «buonorus» Ha yriayOlIeHHOM ypOBHE OpPHUEHTHPOBAHO HA IOATOTOBKY
o0yyJaroImuxcs K MOCIeIyoIEeMy MOTY4eHUI0 OMOJIOTHYECKOro oOpa3oBaHMsA B By3aX M OpraHU3alMsx
cpenHero mpodeccuoHanbHoro  oOpa3zoBaHus. (OCHOBY €ro CojAep:KaHMsSI COCTaBJIsIeT CHCTEMa
OMOJIOTMYECKUX  3HAaHUM, TMOJyYEeHHBIX TpU  HU3Y4eHUH  OOy4aroIIMMHUCS  COOTBETCTBYIOIIUX
CHUCTEMAaTUYECKUX pa3JielioB OMOJIOTUM Ha YPOBHE OCHOBHOrO oOuiero oOpasosanus, B 10—11 knaccax 3tu
3HaHUS TOJY4aloT pa3BuUTHE. Tak, paclIMpeHbl M YIayOJieHbl OHOJOrMYecKHe 3HaHHUA O pACTeHHUSX,
KUBOTHBIX, TpHOax, OaKTEepHsX, OPraHU3Me YeJOBeKa, OOIMX 3aKOHOMEPHOCTSAX KU3HHU, JIOMOJHUTEIBHO
BKJIFOYEHbl OWOJIOTUYECKHE CBEIEHUS NPUKIAJIHOTO U MOHUCKOBOIO XapakTepa, KOTOpble MOXHO
HCIOJIb30BaTh KaK OPUEHTHPHI UId MOCIEAYIOUIero BblOOpa npodeccuu. Bo3mokHa Taxke MHTErpanus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOUIMMHU 3HAHUAMH, MOJYYEHHBIMU OOYYAIOUIMMHUCS MPH U3yYCHUU
(bU3KUKN, XUMUH, reorpaguu 1 MaTEMaTHKH.

CrtpykTypa mnporpaMMmbl 1o yudeObHoMy mnpenmery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
ABOJIFOLIMOHHBIA MOAXOAbI K H3ydeHHto Ouosoruu. CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE [UIsl JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHM3allM, 3BOJIOLUN OPraHMYECKOTO MHUpa Ha
3emiie, COXpaHEHHS OMOJOTHYECKOTO pa3zHooOpasmsi turaHeThl. Tak, B 10 kiacce W3y4arOTCS OCHOBBI
MOJICKYJISIPHOM M KJIETOYHON OHMONOTHH, SMOPHUOJIOTUM M OWOJIOTHUHM PA3BUTHUS, T€HETUKH M CEJEKIIHH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OHMOJIOTHH, aKTYaJIU3UPYIOTCS 3HAHHS OOydaroImmxcs Mo OOTaHUKE,
300JI0THH, aHATOMHH, (PU3HOIOTUM uenoBeka. B 11 kimacce u3yyaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHHue o buocdepe.

VY4eOuslif npeamet «buonorus» npusBaH 00eCIeYUTh OCBOCHHE 00YUYaIOIUMUCT OMOJIOTHYECKUX TEOPUN U
3aKOHOB, WJEH, IPUHLUIIOB U NpaBuUJl, JIEXKAIlUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, 3HaHUH O CTPOEHUH, MHOTOOOpa3HH M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMyJsIIHi, OUOIeHO3a,



HKOCHCTEMBI, O BBIIAIOIIUXCA HAY4YHBIX JOCTUXKEHUSAX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUH,
NPUKIIAJHBIX acleKTax OMoMorudecKux 3HaHuil. [l pasBUTHS U MOAJCPKAHUS UHTEpeca 00yJaroUIXCs K
OMOJIOTUH HapsIly CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepHaa B COAEPKAHUU MPOTrPAMMBI 1O
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBICHHUS W PAa3BUTUS TOW WM HWHOH 00JIacTH
OMOJIOTUH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOECKHBIX YUEHBIX B PELICHHE BaXKHEUIIMX OMOJIOTMYECKUX U
IKOJIOTHYECKUX TIPOOIEM.

Ienp n3ydenus yueOHoro mpeamera «buosorus» Ha yriyOJ€HHOM ypOBHE — OBJIQZICHHE OOy4YaroIIMMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3alMy JKUBBIX CHCTEM Pa3HOTO paHTa U MPHOOpETeHHE
YMEHUH UCHONb30BaTh ATH 3HaHMA B (QOPMHUPOBAHMM MHTEpeca K OnpeAenéHHOH obsacTu
npoeCCUOHATLHON JIATENIbHOCTH, CBS3aHHOM ¢ OMONIOTMEH, WM K BBIOOPY y4eOHOro 3aBeleHHs JUIs
IIPOAOIKEHUsI OMOIOIMYECKOI0 00pa30BaHMsL.

JlocTKeHHe 1ean M3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOl€HHOM ypOBHE 00€CIeYMBACTCS
pelLIeHUEM CIIEAYIOLINX 3a/1a4:

OCBOCHHE OOYYAIOUIMMHCA CHCTEMBl OMOJOTMYECKHX 3HAHMWA: 00 OCHOBHBIX OWOJIOTHUECKUX TEOPUsX,
KOHIIENLUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBWIaX, COCTABIAIOLIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0O KAapTUHY MHpa; O CTPOSHHHM, MHOT000pasMu M OCOOCHHOCTSAX OMOIOTHYECKUX
cucrteM (KJIEeTKa, OpraHu3M, MONYJSILMs, BUJA, OuoreoueHos3, 6uocdepa); 0 BBIIAIOLUIMXCSH OTKPHITHIX U
COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolUXCs ¢ METOJaMH IO3HaHUS >KUBOM MPHPOJIBL: HUCCIIEAOBATEILCKUMU METOJIaMU
OMOJIOTMYECKHX HayK (MOJEKYISIPHOW W KJICTOYHOH OMOJIOTHH, 3MOPHOJIOTHH W OHWOJOTHH Pa3BUTHSA,
TEHETHKH U CeJIEKLIUU, OMOTEXHOJIOTUN U CUHTETUYECKOM OMOJI0ruH, MajJeoHTONIO0I U, SKOIOT U ); METOJaMU
CaMOCTOSITEITLHOTO MPOBEACHUST OMOJIOrMYECKIX MCCIIEOBAaHMA B TAOOpaTOpUH U B Tipupoe (HaOironeHue,
U3MepeHue, SKCIEPUMEHT, MOJIETUPOBaHKE);

OBJIaJICHHE OOY4YaIOIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO HAaxOJUTh, AHAJIM3UPOBAaTh M HCIOJb30BATh
OMOJIOTMYECKYI0 MH(pOPMALIMIO; T0JIb30BaThCsl  OMOJIOTMYECKOM TEPMHHOJIOTHEH U CHUMBOJIMKOM;
YCTAHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBHO-3KOHOMHUYECKMMH U 3KOJIOTHYECKUMU
IpobJeMaMu YeJ0BEeYeCTBA; OLEHUBATh MTOCIEICTBUS CBOEH JESATEIbHOCTH 110 OTHOILEHHUIO K OKPY/KAIOLIEH
IPUPOJHON Cpefe, COOCTBEHHOMY 3J0POBBI0 U 3/10POBBIO OKPYKAIOIIMX JIOAEH; OOOCHOBBIBaTH MU
coOmogaTh Mepbl NPOGMIAKTUKA HH(DEKIMOHHBIX 3a00JieBaHUll, NpaBUiIa IOBEJCHHUS B INPUPOJIE H
oOecniedyeHns 0e30MacHOCTU COOCTBEHHOM )KM3HENEATEIbHOCTH B UPE3BbIUAHHBIX CUTYaLlUIX MPUPOIHOTO U
TEXHOTEHHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayUHble OTKPBITHS B 00JacTH OMOJIOTHH;
pa3BUTHE Y OOYYAIOIIMXCS WHTEUIEKTYaJbHbIX M TBOPYECKUX CIIOCOOHOCTEW B IpoOliecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS  OTKPBITUSIMM M COBPEMEHHBIMHM MCCIIEJIOBAaHUSIMH B OHOJIOTHMH, pEIIAeMbIMH €10
npobieMaMu, METOJO0JIOTHEN  OMOJOTMYECKOrO  HCCIIENOBaHUS, MPOBEICHHUS  AKCHEPHUMEHTAIbHBIX
UCCIIEIOBAaHMM, pelIeHns1 ONOJIOTHYECKUX 3a/1a4, MOAECTUPOBaHUS OMOIOTHYECKUX 00BbEKTOB U IIPOLIECCOB;
BOCIIUTaHHE Yy OOYYaIOLIUXCsl IIEHHOCTHOI'O OTHOIIEHMSI K JKMBOW MPHUPOJE B LIEJIOM U K OTICIbHBIM €€
00BbEKTaM U sIBICHUSM; (OPMHPOBAHUE HKOJIOTUYECKOH, T€HETMYECKOW I'paMOTHOCTH, OOIIEH KYIbTYpHI
MOBE/ICHUS B IPUPO/IE; NHTETPAL[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuobpeTeHne 0oOydYarOUIMMUCH KOMIIETEHTHOCTH B pallMOHAJIBHOM MPUPOAONOIb30BAHUU (COOIIOIEHHE
MpaBWJI TOBEIEHUS B MPUPOJE, OXPaHbl BUJOB, IKOCHCTEM, OHOCPEpbl), COXpaHEHHUH COOCTBEHHOTO
3JI0POBbSI U 3/10pPOBbSI OKPYKAIOLIHUX JIt0JIeH (CoOmoienns Mep npoduiIakTuky 3a0oaeBaHui, obecrieueHue
0€30MaCHOCTH KU3HEJEATEIbHOCTH B UPE3BBIYANHBIX CUTYalMsIX IPUPOJHOTO U TEXHOI€HHOI'O XapakTepa)
Ha OCHOBE HMCII0JIb30BaHUs OMOJIOTMUECKUX 3HAHUM U YMEHHH B MOBCETHEBHOM JKU3HU;

CO3/IaHH€ YCIOBHHM 11 OCO3HAHHOTO BbIOOpa OOYYAIOUIMMUCS HWHAWBHUIYaJIbHOM 00pa3oBaTelbHON
TPAaeKTOpUH, CIOCOOCTBYIONIEH MocenyomemMy nIpopeccuoHaIbHOMY CaMOOIIPEIENIEHUI0, B COOTBETCTBUU
C UHJIMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee yuCIIO YacoB, OTBEAECHHBIX HAa M3y4eHHE OMOJOTMM Ha YIIIyOJEHHOM YpPOBHE CpeIHEero oOIIero
oOpazoBanms, coctaBiseT 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEJICITIO).

OT60op opraHu3alMOHHBIX (OPM, METOAOB U CPEACTB OOYy4YEHHs] OMOJIOTMHM OCYLIECTBIAETCA C Y4ETOM
cieun(UKd €ro CoJAepXaHWsg M HAMpPaBICHHOCTH HA MPOAOIDKEHHE OHOJOrMYecKoro oOpa3oBaHUs B
OpraHU3aIMsIX CPEAHEro NPOoPecCHOHATBHOTO U BhICIIEr0 00pa3oBaHusl.

OO0s13aTeNIbHBIM  YCIIOBHEM TpU OOyY€HUM OMOJOTMHM Ha YriayOJIE€HHOM YpOBHE SIBISIETCS NPOBEICHHE
71a00paTOpPHBIX M TMpakTHUecKuX paboT. Taxke ydacTHe OOydaroUIMXCS B BBINOJHEHUU IMPOEKTHBIX M



y‘le6HO'I/ICCJ'Ie,I[OBaTeJIBCKI/IX pa60T, TEMATHKA KOTOPBIX OIPCACIIACTCA YUUTCIIEM HA OCHOBE HMMCIOIIUXCA
MaTCpHUAJIbHO-TCXHUYCCKUX PECYPCOB U MCCTHBIX NPUPOIHBIX yCHOBHﬁ.

COJEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTPaMMBI, BBIJICJICHHOE KYpCU8OM, HE BXOIUT B TPOBEPKY TOCYAapCTBECHHOM
urorooit arrecraruu (I'MA).

Tema 1. Buosorusi kKak HayKka

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHAasi Hayka. KpaTkas wicTopus pa3BuUTHs Ouoyioruu. buonormdeckue
HayKd W Wu3y4aemble HUMH MpobiemMbl. DyHAamMeHTalbHbIC, TPUKIAAHBIE W TOHCKOBBIE HAy4YHBIC
HCCIIEI0BaHMS B OMOJIOTHH.

3nayenue Ouoyoruu B (OPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAy4HOH KapTuHbl mupa. [Ipodeccun,
CBs3aHHBIC C OwWojoruel. 3HaueHUE OWOJOTHM B TPAKTHYCCKON ACATEIBPHOCTH YEJIOBEKA: MEIUIIMHE,
CEJIbCKOM XO3SIUCTBE, TPOMBIIIUIEHHOCTH, OXPaHe MPUPO/IBI.

JleMoHCcTpamuu

[oprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Mengens, B.
W. Bepunanckuii, WM. II. IlaBnoB, WM. W.Meunuko, H. UW.Baswios, H. B. Tumodeen-PecoBckuii,
Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauib! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamu», «CrucreMa OHOJIOTMYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXuBble cucrteMbl Kak npeaMer u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IMHCTBO XHMHYECKOTO
COCTaBa, JHUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camMOOpraHu3alus, CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aliy >KUBBIX CHUCTEM: MOJICKYJAPHBIA, KIETOYHbINA, TKAaHEBBIM, OpPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BO1, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUI), O61roCchepHBIH. ITpoueccsl,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE NMPHU3HAKU >KUBOro. JKM3HB Kak (popma CyIIecTBOBAHUS
Matepun. Hayku, n3ydaromme *HUBble CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3aLUN.

N3ydyenue xuBbBIX cucTeM. Mertoasl Ouonorudeckoil Hayku. HaOmioneHue, m3MmepeHHe, SKCIEPUMEHT,
cucreMarusanvs, MmertaaHanu3. lloHaTtme o 3aBUCMMON M He3aBUCMMOW nepeMeHHOH. IlnanupoBanue
skcriepumenTa. [loctaHoBka u mpoBepka rumote3. HyneBas rumnore3a. Ilonstue BbIOOpKH U €€
JI0CTOBEpHOCTh. Pazbpoc B Omoiornuyeckux AaHHBIX. OLEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pE3yJIbTAaTOB.
[IprunHbI HCKa)KEHUS PE3yIbTATOB IKCIIEpUMeEHTa. [loHATHE CTaTUCTUYECKOTO TECTa.

demoHcTpauuu

Tabmuipl U cxeMbl: «OCHOBHBIE TPHU3HAKU >KU3HU», «buonorndeckue cuctembl», «CBOMCTBA KUBOU
MaTEpUN», «Y pOBHU OpraHU3alUH )KUBOU IPUPOIBI», «CTPOCHHUE KUBOTHON KIETKN», « [KaHU )KUBOTHBIX»,
«CHcTeMbl OPraHOB YeJI0OBEUYECKOro opraHnuzMay, «buoreonenos», «buochepar, «MeTonbl U3yuyeHUs )KUBOU
IIPUPOJABDY.

ObopynoBanue: 1a00paTopHOE 0OOPYAOBAHKE JIJISI TPOBEACHHS HAOIIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.
IIpakTuyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU U3YYEHUHU KUBBIX CUCTEM).

Tema 3. Brnosorus Kierku

Kinerka — cTpyktypHO-QyHKIIMOHANBHAS eauHMIA XuBoro. Mcropust oTkpeiTus kietku. Padoter P. I'yka,
A. JleBenryka. Knerounas teopus (T.1lBann, M. llneiinen, P.Bupxos). OcHOBHBIE TOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtosbl MONEKYIAPHONH M KJIETOUYHOW OHMONOrMU: MHUKPOCKOMNHUsS, XpoMaTorpadus, 31eKTpodopes, MeTox
MEUEHBIX aToMOB, JAu(QepeHuranbHOe LEeHTPUPYrUpoBaHUE, KYyJIbTUBUPOBAHHE KJIETOK. M3yueHue
@ukcupoeannvix  Kiemox. DIEKTpOHHass MUKpockonus. Kongoxanvnas muxkpockonusa. Bumanvhoe
(npudsicusHenHoe) usyueHue Kiemox.



JleMoHcTpanumn

Hoptpertsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabaunbl 1 cxembl: «CBETOBOM MUKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOM», «MCTOpHUS pa3BUTHS METOIIOB
MHUKPOCKOTTHH.

O6opyaoBaHKe: CBETOBOM MUKPOCKON, MHUKpOIpENnapaThl PACTUTEIbHBIX, JKUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

IpakTnyeckass padora «/3yueHue MeToOAOB KJIETOYHOW Ouoinoruu (xpomarorpadus, s3iaexTpodopes,
maddepennmansaoe neHTpudyruponanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHWMHUYECKUH COCTaB KJIETKH. Makpo-, MHUKpO- M YJIbTpaMUKpOdJIeMEeHTHl. Boma u e€ ponp kak
pacTBOpUTEIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKH, TEIIOpErysiiui. MuHepaabHble BeLlecTBa
KJIETKU, UX OMoJoruueckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buonmormueckue momumepsl. benku. AMUHOKHCIOTHBIA COCTaB OEIKOB.
CrpykTypbl 6esnkoBoi Mosekyibl. [lepBuyHas cTpykTypa Oeika, MenTHAHAs CBsi3b. BTopuuHas, TpeTHuHas,
4yeTBepTUYHAsA CTPYKTyphl. [lenarypamms. CpoiictBa OenkoB. Kiaccudukamus OenkoB. buomormueckue
¢bynkuun 0enkoB. /Ipuonsl.

VYrneBoabl. MoHocaxapuabl, AMcaxapu/ipl, oJIMrocaxapujpl ¥ noiucaxapuapl. OOLUI IUIaH CTPOEHHUS U
(bU3UKO-XMMHYECKHE CBOICTBA yIieBoA0B. buonornueckue GyHKIIMHN YTIIE€BOAOB.

Jlumupel.  TmppodunsHO-rHApodoOHBIe  cBoiicTBa.  Kiaccupukamus — aunumoB.  Tpuriavmepuisl,
dbochomunuabl, BocKU, crepouibl. buonorndeckue ¢ynkiuu nunuaoB. OOmye cBOMCTBa OHOIOTHYECKHX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hykneunosbie kucinorel. JIHK u PHK. Crtpoenue nyknenHoBwsix kucior. Hykneorwawl. IlpuHiun
koMmruiemeHtapHoctu. [lpaBuino Yapradda. Crpykrypa JAHK — nBoitHas crimpanb. MeCTOHAXOXKICHHUE H
ounonornueckue ¢pynkiuu JJHK. Buapl PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue ¢pynkiuu ATO.
BoccraHoBneHHbIE — TEPEHOCYMKH, WX  (QYHKIIMM B KIETKe. /pyeue  Hykieozuompupocghamol
(HT®). CexenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas Ouonorus: Ouoxumuyeckue u 0nodu3nuecKue UCCiaeIoBaHUsl COCTaBa U MPOCTPAHCTBEHHON
CTPYKTYpbl Ouomonekyi. Mooeruposanue cmpykmypol u QYHKYu OUOMONEKYT U UX KOMNIEKCO8.
Komnvromepnviii ouzatin u opeanuieckutl CuHme3s OUOMOLEKYL U UX HENPUPOOHBIX AHAO0208.
JdemoHcTpauuu

Hoptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.
Jlnarpammbl: «Pacnipefenenne XUMHUYECKHX DJIEMEHTOB B HEXHMBOW mpupoae», «Pacmpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIEY.

Tabaunel u cxemsl: «llepuoanueckas Tabinlla XMMHUYECKUX AJIEMEHTOB», «CTpOeHHE MOJIEKYNBl BOABI»,
«BemectBa B coctaBe opraHu3MoB», «CTpoeHHEe MOJEKyNbl Oenka», «CTpyKTypbl O€ITKOBOM MOJEKYIbBI»,
«CTpoeHne MOJIEKYJ yriieBoJoB», «CTpoeHHE MOJIEKYJ JIMMUIA0B», «HykiaenHoBble KUCIoTe», «CTpoeHue
MouieKyibl ATO».

O6opyaoBaHME: XUMUYECKasl IOCY1a U1 000pyI0BaHHE.

JlaGopaTopnas padora «OOHapyxeHue OeIKOB ¢ MOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI».

JlaGoparopHasi pabota «/ccnenqoBaHre HYKJIEHMHOBBIX KHCIOT, BBIJIEIEHHBIX W3 KJIETOK Pa3JIMYHBIX
OpraHU3MOBY.

Tema 5. CTpoeHue n pyHKIIUM KJIETKH

Tumber KiIeToK: ’yKapuoTHUecKass W TpokaproTHueckas. CTpyKTYpHO-(QYHKIMOHAJIBHBIE OOpa30BaHHS
KJIETKH.

Crpoenue mnpokapuotuyeckoi kieTku. Kierouynast crenka Oaxtepuil m apxeil. OCOOEHHOCTH CTpPOEHUs
reTepoTpoPHOI 1 aBTOTPO(HON NIPOKAPUOTUYECKHUX KIETOK. MEeCTO U pojib MPOKAPHOT B OMOIIEHO3aX.
Crpoenue u (HyHKIIMOHUPOBAHUE DYKAPUOTHUYECKON KiIeTKU. [lmazmatnyeckas meMmOpaHa (IiazmaiemMma).
CrpykTypa mima3MaTHuecKko MeMOpaHbl. TpaHCHOpT BellecTB 4Yepe3 IUIa3MaTHYECKYl0 MeMOpaHy:
naccuBHbI (mud¢dy3us, oOnery€HHas audQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIHA
tpancnopt). [lonynponunaemocts MmeMOpanbl. Pabota HaTpuii-kaamueBoro Hacoca. DHAOLUTO3: MUHOLMTO3,
¢aronuros. Dx3onuro3. Knerounas crenka. CTpykTypa U GyHKIHU KIETOYHON CTEHKU PACTeHU, TpHOOB.



Huromnaszma. I[luto3omb. [utockener. JIBmxeHnue nuroriazmbl. OpraHouabl KieTkd. OmpHOMeMOpaHHBIC
opraHou/ibl KJeTku: sHaormnazMaruueckas cerb (DIIC), anmapar ['onbaku, JHU30COMBI, UX CTPOCHHE H
¢byHknuu.  B3auMocBA3bp  OAHOMEMOpaHHBIX ~ OpraHoujoB  KieTku. CTpoeHwe  TpaHyJISIPHOTO
perukynyma. Mexanusm nanpasnenusi 6eaxog ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHynsipHbIif) 3HIOIUIa3MaTUYeCKU peTukyinyM. CekperopHas QyHKIUs ammapaTa
Fonbmxu. Moouguxayus  6enkos 6 annapame 1onvoxcu. Copmupoeéxka 6enkoé 6 annapame
Tonvooicu. Tpancropt BeliecTB B KieTKe. Bakyonu pactutenbHbix KieTok. Kinetounsrtit cok. Typrop.
[ToryaBTOHOMHBIC OPTraHOWABl KJICTKU: MHTOXOHAPHUH, IUIACTHIBL. [Ipoucxodicoenue MumoxoHopuil u
naacmuod. Cumbdbuoeenez (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenre W (QYHKIMH MHUTOXOHJIPUH M
mwiactuf. [lepBuuHbIe, BTOPUYHBIC U CIIOXHBIE TUIACTUABI (DOTOCHHTE3UPYIOMUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIGHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpanubsie opranouasl kinetku CrTpoeHne ©u (YHKIIUM HEMEMOpPaHHBIX OPTaHOHJIOB KIJICTKH.
PuGocomel. I[Ipomesxcymounsvie  punamenmol.  MuxpoduiaMeHTbl. AKMuHo8ble  MUKPODUIAMEHMNYL.
MplieyHble  KJICTKU. AKMuHOBble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kietounsrit
ueHtp. CTpoeHue U IBUKEHUE KTYTUKOB M pecHu4YeK. MukpoTrpyObouku nuromiasmsl. Llentpuons. benku,
accoyuuposanuvie ¢ MUKpoGuiIameHmamu u Mmuxpompyooukamu. Momopusie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoILJIa3Ma, SAPHIIIKH, UX CTpoeHHe U GYHKIUH. SIIepHbIil OETKOBBIMI
maTtpukc. [IpocTpaHCTBEHHOE pAacHOJOKEHHE XPOMOCOM B HHTEpPA3HOM siIpe. Dyxpomamun u
ecemepoxpomamut. benku XpoMaTHHa — TUCTOHBL Junamuxa sdepHol 000104KuU 6 mumo3ze. AoepHbiii
Mpancnopm.

Krnerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK DYKAPUOT (PacTUTENbHOM, >KMBOTHOM,
rpubHOI).

JleMoHCcTpamuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabauiel U cxembl: «CTpoeHHE PYKapHOTUYECKOW KiIeTKn», «CTpoeHHe >KMBOTHOU KieTKu», «CTpoeHue
pacTUTENBHOM KIETKNY», «CTpoeHUuE MUTOXOHIPUIY, «Aapoy», «CTpoeHne mpoKapruOTUYECKON KICTKH.
O6opyaoBaHME: CBETOBOM ~ MHUKPOCKON,  MHUKPOINpENapaThl  PAcCTUTENbHBIX,  KUBOTHBIX  KJIETOK,
MUKpOIIpenapaTsl 0akTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHUs KIETOK Pa3IN4YHbIX OPraHU3MOB).

IIpakTuyeckasi padora «/3yueHue cBONCTB KJIETOYHOW MEMOPaHBI».

JlabopaTopHasn padora «/ccrnenoBanue mia3Monn3a U Jemia3Moiin3a B PACTUTENIbHBIX KIETKAX».
IMpakTuyeckan padora «/3yyeHue IBH>KEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX KJIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS U TUCCUMWIALINASA — JIB€ CTOPOHBI MeTaOonu3Ma. Tumbl oOMeHa BeIlecTB: aBTOTPOQHBIN U
rerepoTpoHbIi. YuyacTHe KHUCIOpoAa B OOMEHHBIX Ipolieccax. DHEPreTUYecKoe O0ecleYeHHE KIIETKH:
npeBpamieHne AT® B oOMeHHbIX mporeccax. @DepMEHTATHBHBIN XapakTep peakluil KIEeTOYHOro
MeTtabonusma. DepMEHThI, UX CTpPOEHHUE, CBOHCTBA M MexaHu3Mm JeicTBus. Kodepmentsl. Otnmuns
(epMEeHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. beiaku-akTHBAaTOpHl U OENKU-UHTUOUTOPHL. 3aBUCHMOCTD
CKOpPOCTH (PepPMEHTATHUBHBIX PEAKIIUI OT Pa3IMUHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI U OKCULEHHbIl
@domocunmes y baxmepuil. Ceemocobuparowjue nueMeHmvl U NUSMEHmMbl PeakyuoHHo2o yewmpa. Poib
XJIOPOILIACTOB B Mporecce porocunTesa. CBeToBas U TeMHOBas ¢a3pl. Pomoovixanue, Cs, Cs u CAM-munuwt
gomocunmesa. IIpogyKTHBHOCTE oTOCHHTE3a. BriusiHuIE pa3muyHbIX PaKTOpOB HA CKOPOCTh (DOTOCHHTE3A.
3HayeHue GOTOCUHTESA.

XEeMOCHUHTE3. Paznoobpaszue OpPraHN3MOB-XEMOCHHTETHKOB: HUTpUUIHpYyIOLINEe OakTepuu,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AnadpoOHble opraHu3mbl. Bumer OposkeHus. [TpomykTel OpoKeHHSI W WX HCIOJIH30BAHUE UYECIIOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE oOpraHu3Mbl. OTanbl 3HepreTuyeckoro oOmena. IloxroroButenbHbiil stam. [nmukonmus —
0ECKHCIOPOAHOE PACLICTNICHHE TITIOKO3bI.

buonoruueckoe OKHCICHHE, WIN KIETOYHOE JAbIxaHHe. Poib MUTOXOHIpUI B IMpoleccax OHOIIOTHYEecKOro
okucnenus. I[lukmmueckne peaknuu. OxucnautenbHoe (dochoprmpoBanue. JHepeus MemMOpaHHO20
epaouenma npomornos. Cunmez ATD: paboma npomonnoti ATD-cunmasvl. [IpeumyiiecTBa a’poOHOTO
yTH 0OOMEeHa BEIIECTB nepes] aHadpOoOHBIM. Dh(HEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.



JleMoHcTpanumn

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpaackuit, B. A. Durensrapar, II. Mutuenn, T
A. 3aBap3uH.

Tabmuier 1 cxembl: «@oTOCHHTE3», «DHepreTHdeckuii oOmeH», «buocunTes Oenka», «CTpoeHue
(dhepMeHTa», «XEMOCHHTE3.

OO6opyIoBaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBAaHUE JUISI NMPHUTOTOBICHHS MOCTOSHHBIX M BPEMEHHBIX
MHUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yueHne KaTalTUTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpE aMuJIa3bl WU
KaTasasbl)».

JlabopaTopuasi pa6ora «/3ydueHne (EepMEHTATUBHOTO pAaCHICIUICHUS TEPOKCHAA BOAOpPOJa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JladopaTopHnasi pabora «CpaBHeHUE MPOIIeCCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOILIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacjiencrBeHHast MHHpopManus U peaju3anus e€ B KiIeTKe
Peakuun wMarpuuHoro cuHtes3a. I[IpUHIMI KOMIUIEMEHTAPHOCTA B PEAKIMUAX MATPUYHOIO CHUHTE3A.
Peanuzanust HacnenctBeHHo wuHopManuu. ['eHeTHdeckwii Koa, ero cBoiicTBa. TpaHckpumuus —
Marpuunbli  cuHTe3 PHK. IlpuHOuMnel TpaHCKpUNUMHU: KOMIUIEMEHTapHOCTb, AHTHIIAPAJUIEIBHOCTD,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe. Hexooupyrowue PHK.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B 6uocunTese Oenka. YcnoBus 6nocuHTesa Oenka.
KoaupoBanue amunokucior. Pons pubocom B GrocuHTe3e Oemnka.
Coepemennvie npedcmaenenus o cmpoeHuu 2eros. OpraHuzanusi T€HOMa y IPOKapUOT M 3YKapHOT.
Perynsnus akTHBHOCTH T€HOB Yy mpokapuoT. 'mmoreza omnepona (P. XKako0, XK. Mano). MoxexyaapHule
MeXaHusMbl IKCnpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 pezynayuu pabomsi 2eHog. Perynsmus
O0OMEHHBIX MPOIecCcOB B KieTKe. KieTouHslit romeocTas.
Bupychl — HeKkJIeTouHbIe OPMBI )KU3HU U 0OIUTATHBIC Mapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBupycoB, OaktepuodaroB. Kusuennwviti yuxn JHK-cooepocawux eupycos, PHK-coodepacawjux
supycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.
BupycHsbie 3a0oneBanus yenoBeka, )KuBoTHbIX, pacteHuid. CITUJI, COVID-19, conunanbHbie 1 METUITUHCKUE
pOOGIIEMBI.
Buoungopmamuxa: unmezpayua u ananus éoavuiux maccusos («bigdata») cmpykmypuvix 6uonocuueckux
oanmnvix. Hanomexunonocuu 6 oOuonocuu u meouyure. IlIpocpammupyemvle pyukyuu oOenxos. Cnocobwi
00CMasKu 1eKapcms.
JdemoHcTpauuu
Hoptpetsl: H. K. Konsuos, J. N. IBaHOBCKui.
Tabmuist u cxembl: «buocunTtes 6enkay, «I'eneTnueckuii koa», «Bupyce», «baktepruodarmny».
IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3HeHHBIH UKJ KJIETKHA
Knerounslii nwuki, ero mnepuonasl u peryiasnus. Wurtepdaza u muto3. OCOOEHHOCTH MPOILECCOB,
npoTekaromux B uHTepdasze. [loaroroBka kieTku K jeneHuto. [IpecuHTeTHYECKH (MOCTMHTOTHYECKHI),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TEPUOIbl HHTEP(DA3HI.
Matpuunslii  cunre3 JHK — perumkanms. Ilpunnuner perumkanuu  JIHK:  xommiiemeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUHapauienbHocTb. Mexanusm permukanuu  JIHK.  Xpomocowmsl.
Crpoenne xpomocoM. Ternomeps! U Tenomepasa. XpoOMOCOMHBIN HA0Op KIETKU — KapUOTHUIIL. JIUTUTONTHBINA 1
rarIonIHbIN Habopkl XpoMocoM. ['oMonoruuHbie XpoMocoMBl. [10J10BbIE XPOMOCOMBI.
Henenue knetku — MuTo3. CTaann MUTO3a U MPOUCXOAIINE B HUX Mporiecchl. Tumbl Muto3a. Kaprokunes u
LUTOKUHE3. bHoNornyeckoe 3Ha4eHue MUTO3a.
Perynsauus MUTOTHYECKOTO IIMKIIA KIeTKH. [IporpaMmmupyemas kieTouHast ru0enb — aromnros.
Knerounoe  snpo, XPOMOCOMBI, (GbyHKUIMOHANIbHAS reHOMUKa. Mexarnusmol nponughepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kremkay — ouounHgpopmamuyeckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.
JdemoHcTpanmnu
Tabauire! u cxeMbl: «KU3HEHHBIN LUK KIETKN», «Muto3y», «Ctpoenue xpomocom», «Pemmukarus JTHK».
OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.




JlabopaTopHas padora «/3ydyeHrne XpOMOCOM Ha FOTOBBIX MUKpPOIIpENapaTaxy.
JlabopaTopHnasi pabora «HabOnrogenne wMmTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MHUKpOIIpenaparax).

Tema 9. Ctpoenne u GyHKIMHY OPraHU3MOB
buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIE, KOJIOHUAIbHBIE, MHOI'OKJIETOYHBIE
OpraHU3MBl.
OcoOeHHOCTH CTpPOCHHS M KM3HEIACATEIBHOCTH OJHOKICTOYHBIX OpraHu3MmoB. bakrtepum, apxew,
OJITHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue MPOoTUCTh. KooHuaNbHbIE OpraHUu3MBI.
B3aumocBsI3p yacTeil MHOTOKJIETOYHOTO OopraHu3ma. TkaHu, opraHel U cUCTEMbl opraHoB. OpraHusM Kak
eauHoe uenoe. ['omeocras.
Tkanu pacteHuil. Turbl pacTUTENBHBIX TKAaHEW: 0Opa3oBaTesibHAs, MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAS,
Mexannueckas. OcoOeHHOCTH CTpOeHHs, PYHKUIUN U pacroioKEeHUs TKaHEel B OpraHax pacTeHHIA.
TKaHM >KMBOTHBIX W 4Y€JIOBEKA. THIIBI )KMBOTHBIX TKAHEH: AMUTEIHMANIBbHASA, COCAUHUTEIbHAS, MBbIIICYHAs,
HepBHas. OcOOEHHOCTH CTpOeHUs, QYHKIUI U PacIOI0KEHHUS TKaHEH B OpraHax »KMBOTHBIX U YEJIOBEKa.
Opranbl. BereratuBHble U T€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl U CUCTEMbI OPIaHOB JKMBOTHBIX U
yenoBeka. OyHKIMU OpraHoB U CUCTEM OpPIaHOB.
Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX KHUBOTHBIX.
HapyxHnblii 1 BHyTpeHHMI ckeneT. CTPOCHUE U TUIIbI COEUHEHUS KOCTEH.
JIBr>KeHHEe OpraHu3MoB. [IBI)KEHHE OJHOKIETOYHBIX OPTaHW3MOB: aMEOOHMIHOE, KI'YTUKOBOE, PECHHUYHOE.
JIBUKE€HME MHOTOKJIETOUYHBIX PACTEHUI: TPONU3Mbl U HACTUU. J[BM)KEHHME MHOTOKJIETOYHBIX XUBOTHBIX U
yeyioBeKa: MpllieyHas cucrema. Peduiekc. CkeneTHble MbIIILIBI U UX padoTa.
[luranue opranusmos. llorjomieHune BoAbl, YIVIEKMCIOTO ra3a M MHHEPAIbHBIX BEUIECTB PACTEHUSIMHU.
[InraHnue >KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE IHINEeBapeHue. [IlnTaHue IO3BOHOYHBIX
AKUBOTHBIX. OTHeNbl NUIIeBapUTENIbHOrO TpakTa. [IumeBapurensHblie xkene3bl. [InieBapurensHas cucremMa
YEJI0BEKa.
Jpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue >kuBOTHBIX. J(uddy3us razoB depe3 MoBEpPXHOCTb
kietku. KoxHoe npixanue. JlpixatenbHas noBepXHOCTh. JKaOepHoe u j€rouHoe apixaHue. JlpIxaHue
MMO3BOHOYHBIX JKMBOTHBIX M YEJOBEKA. OBOJIOLUHMOHHOE YCIO0XKHEHHE CTPOCHHUs JIETKMX I1O3BOHOYHBIX
KUBOTHBIX. JlpIXaTenpHas CUCTEMA YeJIOBEKa. MeXaHW3M BEHTUJISLNHU JIETKUX Y NTULl U MIEKONUTAIOIIUX.
Perynsmus apixanud. JlpIxarenbHble 00bEMBI.
TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIIOPT BEHIECTB Y )KUBOTHBIX.
KposeHocHas cucrema u €€ opransl. KpoBeHOCHas crcTeMa I03BOHOYHBIX KUBOTHBIX M 4enoBeka. Cepaue,
KpOBEHOCHBbIE coCyAbl M KpoBb. Kpyru KpoBooOpalieHHs. OBOJIOLHOHHBIE YCIOXKHEHUS CTPOCHHS
KPOBEHOCHOM CHCTEMbI T03BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perymsuus.
Brigenenue y opranusmoB. Beienenue y pacrenuil. Beinenenue y »kuBoTHbIX. COKpAaTUTENbHBIE BaKYOJIH.
Opransl BblieneHus. OuibTpanus, cekperus U o0paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPraHOB
BbieneHus. CBsA3b TOJOCTHM Tela € KPOBEHOCHOM M BBIACIUTENBHOM cuUCTeMaMH. Bblaenenue y
MO3BOHOYHBIX JKUBOTHBIX U 4yesnoBeka. [louku. CtpoeHune u QyHkimoHupoBanue Hegpona. OOpa3oBaHue
MOYH Yy YEJIOBEKA.
3ammra y OpraHu3MoB. 3aliuTa y OAHOKJIETOUHBIX OpraHu3MoB. Criopbl OakTepui U IUCTHI MPOCTEHIINX.
3amuTa y MHOTOKJIETOYHBIX pacteHuil. Kyrtukyna. CpenctBa NacCMBHOW M XUMHYECKOM 3alllUTHI.
OUTOHLMUBL.
3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOW3BOJHBIE. 3alllUTa OpraHu3Ma oT OOJIe3HEH.
NmmyHHast cucteMa yenoBeka. KileTouHbIi ¥ TyMOpaabHbIE HIMMYHUTET. BposkA€HHBIN 1 MpHOOpeTEHHBIH
cnenuduaeckuii *MMyHUTET. Teopusi KiIoHaIbHO-cenekTuBHOTO mMmyHuTtera (I1. Dpnux, ®. M. Bepser,
C. ToneraBa). BocnanurtenbHble OTBETHl OpPraHW3MOB. Poib BpOXAEHHONO HMMYHHTETAa B Ppa3BUTHH
CUCTEMHBIX 3a00JIEBaHU.
Pa3gpakxuMocTh U peryssnus y opraHusmoB. Pa3gpaxuMocTh y OJHOKJIETOYHBIX OPraHU3MOB. TakCHUCHI.
PasapaxkumocTs 1 peryisinus y pacteHuid. POCTOBBIE BellecTBa U UX 3HAYEHUE.
HepBHast cucremMa u pediaekTopHas peryasius Yy >KUBOTHbIX. HepBHas cucremMa u €€ OTHENbL
OBOJIIOIIMOHHOE YCIIO)KHEHNE CTPOEHUST HEPBHOM CHUCTEMBl Y MXUBOTHBIX. OTHENIBI TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIICKCHI.



['ymopanibHas perynsuus U SHAOKPUHHASL CUCTEMA KUBOTHBIX M 4YesoBeKa. JKene3bl SHIOKPUHHON CHCTEMBI
U UX TOPMOHBI. JleWicTBME TOPMOHOB. B3aMMOCBS3b HEpBHOM U J3HAOKPMHHOW cucTeM. Iwumnoramamo-
runodu3apHas CUCTEMA.

JdemoHcTpauuu

Hoptpert: U. I1. [1aBnos.

Tabauubl U cxembl: «OJHOKIETOUYHBIE BOAOPOCIN», «MHOIOKJIETOUHbIe Boaopociny, «bakrepuny,
«IIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OPraHOB MO3BOHOYHBIX KHMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «Tkanu pacreHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS»,
«CTpoeHHE JMCTOBOM IUIACTUHKW», «TKaHM JKHUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas
cucremay, «KpoBeHocHas cucremay, «/IpixarenpHas cucremay, «HepBHasa cucreman, «Koxay, «MpllieyHas
cucreMay, «BplnenurenbHas cucrema», « JHIOKpUHHasA cucremay, «CtpoeHue Mplmnb», «MMmyHHTETY,
«KumeunomnonoctHeie», «Cxema nUTaHusl pacTeHui», «KpoBEHOCHBIE CUCTEMBI IO3BOHOYHBIX JKUBOTHBIXY,
«Ctpoenue rtuapel», «CrtpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue n0XkAeBOro uepBs», «HepBHas
cucrema poidy», «HepBHas cucrema nsarymku», «HepBHas cuctema mpecMbIkaromuxcs», «HepBHas cucrema
ntuly, «HepBHas cucrema miekonuramux», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opyaoBaHKe: CBETOBOM MUKPOCKOIN, MUKPOMPENapaThl OJHOKIECTOYHBIX OPTaHW3MOB, MHKPOIIPEIapaThl
TKaHEeH, PaKkOBHMHBI MOJUIIOCKOB, KOJUIEKIUHM HACEKOMBIX, WIJIOKOXKHX, >KMBBIE IK3EMIUISIPbl KOMHATHBIX
pacTeHui, repbapun pacTEHUN Pa3HBIX OTJIEJIOB, BIAYXKHBIE MpeENapaThl KUBOTHBIX, CKEJETHl MO3BOHOYHBIX,
KOJUIEKIIMY O0ECIIO3BOHOYHBIX YKHMBOTHBIX, CKEJIET YelIoBeKa, 000pyI0BaHUE AJIsl JEMOHCTPALMH TTOYBEHHOTO
W BO3JIYIIHOTO TUTAHWS pPACTEHUH, PACHICTUICHUS KpaxMmana u OEIKOB Ioja JelcTBUEeM (PepMEHTOB,
o0opynoBaHuE JUIsl JEMOHCTpAIMM ONBITOB IO HM3MEPEHUIO KU3HEHHOW EMKOCTH JNErKUX, MEXaHu3Ma
JBIXaTEIbHBIX JBHYKEHUN, MOJIENT TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TkaHel pacTeHU».

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LBETKOBOI'O PACTEHHUSI».

Tema 10. PazMHoO:KeHH e M pa3BUTHE OPTraHU3MOB
@®opMbI pa3MHOMKEHHsI OpPraHU3MOB: Oecroyioe (BKIIOYas BETETaTUBHOE) M TOJ0Boe. Buasl Oecronoro
Pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYIISAIUS, (parMeHTAIHs, KIOHUPOBAHHE.
[TonoBoe pazmuoxenue. [lonoBeie kiieTku, win rameTsl. Meio3. Ctaaun Meiio3a. [loBenenne xpoMmocoM B
Meroze. Kpoccunrosep. buonornueckuii cmpici Meio3a M IMOJOBOro mpoiecca. Melo3 U ero Mecto B
KU3HEHHOM LIMKJIE OPTaHU3MOB.
ITpenzapoapimeBoe pazputue. I'amerorenes y »kuBOTHBIX. IlojoBbie sxene3sl. OOpa3zoBaHHE U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHes. CTpoeHne NOJOBBIX KIETOK.
OmnooTBOpeHUe U SMOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. CHOCOOBI OIMJIOJOTBOPEHMS: HApPYKHOE,
BHyTpeHHee. [lapreHorenes.
WuauBuayanbHOe  pa3BUTHE OpPraHu3MoB  (OHTOreHe3). OMOpuonorus — Hayka O Ppa3BUTUHU
opranusmoB. Mopghozenez — oOna uz enasnvix npobaem smopuonoeuu. Konyenyus mopgoeenos u mooenu
mopghocerneza. Cramuu SMOpHUOTE€HE3a IKHBOTHBIX (Ha mpumepe narymku). Jpobrmenue. Tumsl
npoOneHus. /Jemepmunuposannoe U  HedepMUHUpogawHoe Opobaenue. bracmyna, munet  Onacmyn.
OcobeHHocTH ApOOIIEHUs] MIICKONUTAIOIINX. 3apOJbIIIEBbIe JTUCTKHU (racTpyssnus). 3akjajka OpraHoB H
TKaHEd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMMHOE BIMSHME 4YacTed pPa3BUBAIOLIEIOCS 3apojbllia
(oMOproHanbHasT MHAYKIMS). 3aKiagka IUlaHa CTPOCHHsI JKMBOTHOTO KaK pe3ylbTaT HepapXUUYECKUX
B3aUMOJICHCTBUN TeHOB. BiusHue Ha SMOPHOHAIBHOE Pa3BUTHE PA3IMYHBIX (HDAaKTOPOB OKPYKAIOIICH
CpEIBbl.
Poct u pasButue xuBoTHbIX. [locTamMOpuonansHbi niepuoa. Ilpsmoe u Henpsamoe paszsutue. Pa3sutue c
MeTamMop(ho30M y OECrO3BOHOYHBIX M IO3BOHOYHBIX XKMBOTHBIX. bHojormueckoe 3HadeHHE MPSMOrO U
HENpsIMOTO Pa3BUTHS, UX pacHpOCTpaHEHUE B MpHpoje. TuUmbl pocta >KUBOTHBIX. DAKTOPHI peryisiiuu
pocTa )KMBOTHBIX M uesnoBeka. CTaanu mocTaMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yenoBeka. [leproabl
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYeCKre POLECCHI.
PasmHoxeHne u paszButue pacteHuid. ['ametodut m cnopodut. Melo3 B KM3HEHHOM LUKJE PAaCTEHUH.
OOpaszoBanue crnop B mpouecce Meio3za. ['amerorene3 y pacteHuil. OMIONOTBOPEHHE M pa3BUTHE
pacTUTENbHBIX OPraHu3MOB. J[BOIHOE OMIIOAOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE
CEMEHU.
MexaHu3Mbl PeryJsuu OHTOT€HE3a Y PACTEeHUN U KUBOTHBIX.



JleMoHcTpanumn

Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabmumbl 1 cxembl: «BeretatuBHOE pa3MHOXKEHHE», «THIBI O€Cronoro pa3MHOXKEHHs», «Pa3zMHOXeHUe
XJaMUJIOMOHAIb», «Pa3MHOXKEHME H3BIUIEHB», «Pa3sMHOXkeHHE TUIApb, «Meno3», «XpoMOCOMBD,
«"amerorenes3», «CTpoeHHE SAULEKIETKU U CIEpPMATO30U1a», «OCHOBHBIE CTaJIMM OHTOreHe3a», «IIpsmoe n
HEIpsIMOe pa3BUTHUE», «Pa3BuTHE MalCKOTO KyKay», «Pa3Butue capanumn», «Pa3Butue narymkun», «/IBoiiHoe
OIUIOAOTBOPEHUE Y LIBETKOBBIX PACTEHMI», «CTPOEHHE CEMSH OJHOJOJIBHBIX M JABYIOJIBHBIX PACTCHHII»,
«OKM3HEHHBII UMK MOPCKOW KamycTbl», «KU3HEHHBIM LUK MXa», «KW3HEHHBIM LUK IMaOpPOTHUKAY,
«OKW3HEHHBIN TUKII COCHBIY.

O6opyaoBaHKe: CBETOBOM MHUKPOCKOII, MUKPOIIPETapaThl SUIEKICTOK U CIIEPMATO30MI0B, MOJeib «llukit
Pa3BUTHSA JIATYLIKI.

JlaGopaTropHas pabora «/3yueHne CTpOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENAPATAX).
IIpakTuyeckasi pabora «BbIsBIIEHHE IPU3HAKOB CXOJICTBA 3apObILIEH TO3BOHOYHBIX )KUBOTHBIX».
JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIEHHS M Pa3BUTUsI TeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pusa, T. Moprana.
Ponp oreuecTBeHHBIX Yyu€HBIX B pasButuu TeHetmkd. Paborel H. K. Komerosa, H. U. BaBunoma, A.
H. Benosepckoro, I'. /I. Kapneuenko, 10. A. ®wmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T'€HETHYECKUE TIOHATHS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHbIE TE€HBI,
aNbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIA U PELIECCUBHBIM MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTa, YUCTAs
nuHUs, THOpuAbl, TeHoTun, ¢eHotun. OCHOBHBIE METOIbl TEHETUKU: TUOPUIOIOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JleMoHCcTpamuu

Hoptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsro, H. 1. Basunos, A. H. benozepckuii, I
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JlabopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYCCKUX UCCIICIOBAHUI».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. [lepBblii 3akoH MeHzens — 3aKoH eAMHOOOpa3usi THOPUIOB IEPBOTO
nokoJsieaus. I[IpaBuno nomuHupoBaHus. Btopoil 3akoH MeHzaenss — 3aKOH pACIICIUICHUS NPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ UTIOTe3a UNCTOTHI raMeT.

AHanuzupyrolee ckpemuBanue. [I[poMexyTouHbli XapakTep HaciaeqoBanus. Paciienienne npu3HakoB npu
HETOJHOM JJOMUHUPOBAHUH.

JurubpunHoe ckpemyBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBHUCHMOI'O HaclleJJ0BaHUS NPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEITBAHUS.

CuemienHoe HacienoBaHue mpusHakoB. PaGotel T. Moprana. CuemieHHOE HacieIOBaHHE TEHOB,
HapylIEHUE CLUEIIJICHUS MEKy T€HaMU. XPOMOCOMHAsl TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpEJIEIeHUs] 1oja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHBIl U reTeporamMeTHbId Mos. ['eHeTHueckas CTpyKTypa MOJOBBIX XpomocoM. HacnemoBanwue
MPU3HAKOB, CLEIJICHHBIX C TTOJIOM.

l'enoTun kak wnemoctHas cucrema. llnedoTponuss — MHOXKECTBEHHOE JEWCTBHE T'eHa. MHOXECTBEHHBIN
annenusM. BzaumonelictBue HeayuienbHbIX TeHOB. KommuieMenTapHocTs. Onucrtas. [lonumepus.
'eHeTHyecKkuit KOHTPOJb PA3BUTHUS PACTCHHM, J>XUBOTHBIX M YEJIOBEKa, a TaKkkKe (QPU3NOIOTHIECKUX
MPOIIECCOB, MOBEICHNUSI M KOTHUTUBHBIX (YHKIUN. ['eHEeTHUeCKne MeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MBbI
B3aMMOJICHCTBUS «XO3MMH — MAPA3UT» U «XO3IUH — MHKPOOMOM». ['eHeTHdecKue acheKThl KOHTPOIS H
W3MEHEHUS HACJIEICTBEHHOW HH(POPMAIIMH B TIOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpaumuu

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

Tabnuuer u cxemsl: «IlepBbiii 1 BTOpO# 3akoHbl Menens», « Tpetuil 3akon Mennens», «AHalu3upyoliee
ckpentuBanue», «Henomnoe momuHupoBaHuey», «CIEMIICHHOE HACJIEIOBAaHHE MPHU3HAKOB Y APO30(DHIIBIY,
«leneruka mona», «Kapuorunm denoBekay, «Kapuotun npozodpuisl»y, «Kapuotum  OTHILB,
«MHOXKECTBEHHBIN alIENIN3M», «B3auMoaencTBue reHOBY.

OObopynoBanue: MOIETh IS JIEMOHCTPAIIMM 3aKOHOB €IUHOO00pa3us THOPUIIOB TIEPBOTO TOKOJEHUS U
pacuIeruieHs] TPU3HAKOB, MOJENb Il JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO HACJIEJIOBAHMS MPU3HAKOB,




MOZENb Il JEMOHCTpAallMM CUEIUIEHHOTO  HAcClEeIOBAaHMsS  IPU3HAKOB, CBETOBOM  MHUKPOCKOII,
MUKpompenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.
IIpakTnyeckas padora «/3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS Y APO30PUITBD.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotMna W cpeabl mpu  (GOpMUpOBaHUU (PeHoTumna. 3MEeHYHMBOCTH MPU3HAKOB.
KauecTBeHHbBIE M KOJTMYECTBEHHBIE MPU3HAKKU. BUIbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHASL.
MonudukanronHass U3MEHYMBOCTh. Ponb cpeapl B (GopmupoBaHUM MOIU(MDUKAITMOHHON H3MEHYHBOCTH.
Hopma peaknuu npusHaka. BapuanuonHblii psn u BapuanuvoHHas kpuBas (B. Moranncen). CpoiicTBa
MOIU(PHUKAITIOHHON U3MEHUUBOCTH.

'enoTunuueckas u3MeHYUBOCTh. (CBONCTBA T'€HOTUIIMYECKONW HM3MEHUYMBOCTU. BHIBI T€HOTUIHMYECKOH
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KombOunaruBHasi m3MeHYMBOCTh. Mei03 U IOJIOBOM MpoIlecC — OCHOBA KOMOMHATHBHOW HW3MEHUMBOCTH.
Posib KOMOMHATHBHON N3MEHYMBOCTH B CO3/IaHUH T€HETUYECKOTO PA3HOOOpa3usl B Ipe/Iesiax OJHOTO BHIA.
MyTtainmonHass W3MEHYMBOCTb. Buapl MyTauuii: T€HHbIE, XPOMOCOMHbIE, IeéHOMHBbIE. CIIOHTaHHbBIE M
WHIYIIUPOBAHHbIE MyTalMH. SepHble W LUTOIIa3MarHueckue myranuu. CoMaTHYEeCKUe U IOJIOBbBIC
MyTanuu. [I[pyunHbl BO3HUKHOBEHUS! MyTaluii. MyTareHbsl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTaIl[MOHHOTO  TpoIlecca. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJICACTBEHHOM  HM3MEHYMBOCTH
(H.W. BaBusno). BHesiiepHas "3MEHUMBOCTD U HACCACTBEHHOCTD.

Onueenemuxa u 3NUSEHOMUKA, POJb INUSEHEMUYECKUX (QaKmopos 6 HACIe008aHUU U USMEHYUBOCHU
heHomunuyeckux npu3HaKos8 y OpeaHu3Mos.

JdemoHcTpauuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabauiel u cxembl: «Buabl H3MEHUHMBOCTHY, «MoauduKamMoHHAs W3MEHUYUBOCTHY, «KoMOWHAaTHBHAS
U3MEHUYUBOCTBY, «Meiio3», «OmnonoTBopenue», «l'eHeTnueckue 3a0oieBaHUs ueloOBeKa», «Bumibl
MyTaLum».

O6opynoBaHue: )KUBbIE M TepOapHble HSK3EMIUISIPbl KOMHATHBIX pacTeHUl, pUcyHKH ((oTorpadum)
YKUBOTHBIX C Pa3JIMYHBIMUA BHIAMH U3MEHYHUBOCTH.

JlabopaTopnasi  pabora «ccnenoBaHne — 3aKOHOMEPHOCTEH  MOAM(MUKAIIMOHHOM  M3MEHYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢duibl (Ha TOTOBBIX MUKPOIIpernapaTax).

Tema 14. I'eneTuka 4ejoBeka

Kapuotun uenoseka. MexayHapoaHas mporpamma HCCI€AOBaHUs FeHOMa 4YelloBeka. MeTonbl h3ydyeHus
TCHETUKH  YEeJOBEKa:  TIEHEAJIOTHYECKUM,  OJM3HEIOBbIM,  IIUTOTEHETUYECKUM,  TMOMYJISIUOHHO-
CTaTUCTUYECKUN, MOJIEKYJIApHO-TeHeTUUeCKHil. COBPEMEHHOE OIpEACICHUE TE€HOTHUIA: IMOJHOTEHOMHOE
CEKBCHHpPOBaHUE, TEHOTUIIMPOBaHUE, B TOM uwncie ¢ nomompto II[[P-ananu3a. HacnmencrBeHHble
3a0oneBaHus uYenoBeka. ['e€HHbIE W XPOMOCOMHBIE OONIe3HM ueloBeKa. bone3HW ¢ HacieICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUYEHNE MEIUIIMHCKON T€HETUKH B MPEIOTBPAILICHUH U JICYCHUH TeHETUYECKUX
3a0oneBaHui 4YenoBeka. Meauko-reHeTHUecKoe KOHCynbTHpoBaHUe. CTBoNOBbIe KieTku. [loHsTHE
«TEHETUYECKOTO TPpy3a». ITUYECKHE AaCHEeKThl HCCIEIOBAaHWNW B OO0JaCTH peJaKTUPOBAaHUS TEHOMA U
CTBOJIOBBIX KJIETOK.

['eneTnyeckue (akTOphl MOBBIIEHHON YYBCTBUTEIBHOCTH 4YeJIOBEKa K (DU3UYECKOMY U XUMHUYECKOMY
3arpsi3HEHUIO OKpY»Karolleu cpespl. ['eHeTrndeckas mpeapacoiokKEeHHOCTh YeJIOBEKa K aTOJIOTHSIM.
JdemoHcTpauuu

Tabauier u cxembl: «Kapuotun uenoBeka», «MeTonbl M3yueHUs] TEHETUKH YeloBeka», «l eHeTnueckue
3a00JIeBaHHUs YETTOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUe U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cestekuusi OpranHu3MoB

JlomecTukanus U celexkuus. 3apokaeHne celekunu u aomectukanuu. Yuenue H. M. Basunosa o LlenTpax
MIPOMCXOXKIACHHUS 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHUU. Ponb cenekiuu B Co3JaHUM COPTOB PACTCHHUM U
nopoJ xKUBOTHBIX. COpT, NOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON M3MEHUMBOCTH
H. U. BaBuiioBa, ero 3HaueHue AJIsl CENIEKIIMOHHON PabOTHI.

Metoael cenekunoHHOM paloThl. MckyccTBeHHBI OTOOp: MAacCOBBIM WM HMHIUBUAYAIbHBIA. TaIlbl
KOMOMHAIIMOHHOW ceeKIuu. VcrpITaHne mMpou3BOAUTENEH 10 MOTOMCTBY. OTOOp MO TEHOTHITY C TIOMOIIIBIO
OIICHKU (DEHOTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ rmomoIbio aHanu3a JJHK.




HckyccTBeHHBIM MyTareHe3 Kak METOJ] CEICKIIMOHHON paOoThl. PamnanmoHHbI 1 XUMUYECKUNA MyTarcHes
KaK MCTOYHUK MYTAIMi y KyJbTypHBIX (hopM opraHu3moB. Vcronb30BaHHEe TEHOMHOTO PETaKTUPOBAHUS U
MeTon0B pekoMOnHaHTHBIX JIHK 111 momyuenus nexoaHoro Matepuaa ajisi CeIeKIIUHI.

[Tonyyenune mnonumuionioB. BHyTpuBHIoBas TuOpuam3anus. BIU3KOPOACTBEHHOE CKpEIIUBAHHE, WIIH
MHOpuAMHT. HepoicTBeHHOE CKpeluBaHue, Wiu ayTOpUAUHT. ['eTepo3uc U ero npuuuHbl. Vcnons3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunmzamus. [Ipeogonenue Oecryionusi MEKBUAOBBIX THOPHUIOB.
JIOCTHKEHHMSI CENIEKITUU PACTCHUI U )KUBOTHBIX. «3e1éHAst peGONOYUsLY.

CoxpaHeHHEe W M3yYEHUE TE€HETHMUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHMM M MX JUKHUX pOAMYEH JuId
CO37IaHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SMCTBEHHBIX KYIBTYp. M3yuenue, coxpaunenue u
ynpasneHue 2eHemudecKUMU pecypcami CelbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 6 UYesx
VAVHUEHUS. CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM HUcCie C NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEO08AHUL, NEePedoBbIX Udell U NePCneKMUBHbIX MeXHON02UI.

JleMoHCTpPanMu
[Moptpetsl: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykeanenko, b. JI. Actaypos,
H. bopanoyr, I. K. benses.
Tabauipl u  cxembl: «L{eHTpbl TPOUCXOXKACHHUS U MHOT0OOpasusi KyJbTYPHBIX pacTeHUn», «3aKoH
TOMOJIOTUYECKUX PSJOB B HACJICACTBEHHOM HM3MEHUMBOCTHY», «Meroasl cenekuuny, «OTmaanéHHas
rubpuanzanus», «MyTtareHes3y.
JlaGoparopHas pabora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ JOMAIIIHUX YKUBOTHBIX.
JlaGoparopHas padora «/3yueHne MeTo10B CENEKIIMU PACTEHUI.
IMpakTuyeckas padora «lIpuBuBKa pacTeHUIN».
Ikckypenst «OCHOBHBIE METOJIBI U JOCTHIKCHHS CEJNEKIUU PACTEHH W >KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIMIO, TJIEMEHHYIO (hepMy, COPTOUCIIBITATEIHHBIM Y4aCTOK, B TEIJIMYHOE XO35AHUCTBO, B JIAOOPATOPHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJI0OTHA M CHHTeTHYeCKasi OHO0JIOTHs
OOBEKTHI, UCIOJIb3YyeMbIE B OMOTEXHOJIOTUU, — KJIETOYHBIC U TKAHEBBIC KYJIbTYpPbl, MUKPOOPTaHU3MEI, UX
XapakTepucTHka. TpaauimonHas OMOTEeXHOIOTUs: XJIeOoneueHre, MoJIyueHne KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. MukpoOunonornueckuii cuHre3. OObEKTb MUKpOOMOIOrnyeckux TexHosnorui. IponsBoacTso
Oenka, aMIHOKHICIIOT U BUTAMHUHOB.
Co3nannie TEXHOJOTUM M MHCTPYMEHTOB IIE€JICHANIPABICHHOTO U3MEHEHHUs M KOHCTPYHPOBAHUSI TEHOMOB C
LEIbI0 TMOJYyYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB, COJAEpKallUX HE BCTPEYAIOIIMECS B MPUPOJIE
OMOCUHTETHYECKHE TYTH.
Krnerounass wunxeHepus. MeToapl KyabTyphl KJIETOK M TKaHEH pacTeHUN U >KUBOTHBIX. KproOaHkwu.
Comarnueckass THOpUIU3aMsl U COMaTHYECKUU sMOpuoreHnes. Mcmonbp3oBaHuEe TarjIOUIOB B CEJIEKIIUU
pactenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHLIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTPYKIUS SHUIIEKICTOK W KIOHUPOBAHHUE
KUBOTHBIX. METOJ TpaHCIUIAHTAIUU SAEp KIETOK. TexHonocuu 0300posieHuUs], KyIbmMUusupo8aHus u
MUKPOKTIOHANILHO20 PAZMHOICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.
XpoMocOoMHas U TeHHasi HHKeHepus. MICKyCCTBEHHBIN CHHTE3 TeHa U KOHCTPYUPOBAHHUE PEKOMOMHAHTHBIX
JHK. Co30anue mpanceennvix opeanuzmos. JIOCTHMKEHUST W TEPCINEKTHBBI XPOMOCOMHOW U TEHHOM
WHXEHEPUHU. DKOJIOTHUECKUE U ITUYECKUE MPOOIEMbl TeHHON HHKEHEPHH.
Menununckue 6uorexnonoruu. [loctrenomuas nudponas menununa. [1I[P-auarnoctuka. MetabooMHBII
aHaIM3, TEHOLIEHTPUYECKUM aHalu3 TMPOTEOMa 4YeJlOBEeKa JUIsi OLEHKH COCTOSIHUS €ro 370pPOBBA.
Hcnonb30BaHue CTBOJIOBBIX KJeTOK. TaprerHas Ttepamus paka. 3D-OmoumkeHepust s pa3pabOTKH
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/aHHsA KOMILUIEKCHBIX TKaHEW CcoYeTaHueM
TEXHOJIOTUI TPEXMEPHOro OMONMPUHTHHTa U ckadoiuHTa A pelleHus 3a4ay MepCOHATU3UPOBAHHOM
MEULIMHBI.
Co3nnanre BEeKTOPHBIX BaKIIMH C IEBI0 00eCIeueHnss KOMOMHUPOBAHHOMN 3aIUThl 0T Bo30yauTeneit OPBU,
YCTAaHOBJICHHE  MOJEKYISAPHBIX  MeXaHu3MoB  (QyHkuuonupoBanus PHK-comepkammux  BHUPYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00IeBaHUsI YEIOBEKA U KHUBOTHBIX.

JdemMoHcTpanuu



Tabauiel ¥ cxeMbl: «/CrmoIb30BaHHE MHUKPOOPTAaHM3MOB B IIPOMBIIUICHHOM IPOHU3BOJICTBEY», «KiteTouHas
WHXEHepUs», «[ eHHass MHKESHEPHS».

JladopaTopHas padora «/3yueHrne 0ObeKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llomyuyeHue MOJIOYHOKHUCIBIX TTPOTYKTOBY.

Okckypeusi «buotexHonmoruss  —  BaKHEWIIAas  NMPOM3BOAUTENbHAS  CHJIA  COBPEMEHHOCTH  (Ha
OMOTEXHOIOTHYECKOE MPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apo:kienne 1 pa3BUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0H010THH
OpomounonHass teopusi Y. JlapBuna. [lpeanochliku BO3HUKHOBEHMS AapBUHU3MA. JKH3Hb M Hay4yHas
nesarenbHocTh Y. /lapBuHa.
JIBMokymiye cuiibl SBONIONMHN BUAOB 1o Y. JlapBuHy (BbICOKash HHTEHCUBHOCTh Pa3MHOKEHHUS OpPraHU3MOB,
HacJIeICTBEHHAst U3MEHYUBOCTbh, O0Opb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).
Odopmnenne curteTnueckoir Teopun 3Boonnu (CTD). HelitpansHas Teopus sBosmoruu. CoBpeMeHHas
HBOJIIOIMOHHAS OHONOTHsA. 3HAueHHE HBOJIOIMMOHHONW TEOpUH B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa.
JdemoHcTpauuu
[optpetsl: Apucrorens, K. Jlunneit, K. b.Jlamapk, 3. X. Cent-Unep, XK. Kiowe, Y. lapun, C.
C. YerBepuxos, U. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.
Tabauiel u cxemel: «Cucrema sxuBoi npuponsl (mo K. Jlunuew)», «JlecTHuiia KUBBIX cyliecTB (1O
Jlamapky)», «MexaHusm (QoOpMHUpPOBaHUS MPUCHOCOOIEHUI y pacTeHH U KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema wmapmpyrta myremectBus Y. Jlappuna», «Haxoaku Y. JlapBunHayn, «Dopmbl OOpbOBI 3a
cymectBoBanuey», «llopomer romybeit», «MHoroobpasue KymbTypHBIX (opMm KamycTs», «Ilopomsr
JOMAalTHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (o Y. JlapBuHy)», «CxeMa COOTHOIICHHUS
JBUKYIIUX CUJT 3BOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpPOIBOJIIOIUSA U €€ pe3yJibTaThl
[Monmynsanus kak 3yeMeHTapHas enuHuna 3BoonMU. COBpPEeMEHHBbIE METOJbl OLEHKHM TI'€HETHYECKOro
pazHooOpa3usi MU CTPYKTyphl momyisiuil. V3MmeHeHune reHoQoOHIAa TMONYJISIUU Kak dSJIE€MEHTapHOEe
HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro pasHoBecus . Xapau, B. BaiinGepra.
OneMeHTapHble (PakTOpbl (ABMKYIIUME CHIJIBI) HSBOMIONUH. MyTanuoHHsli mnporecc. KomOunatuBHas
M3MEHYMBOCTh. [lpeii reHoB — ciaydaliHble HEHANpaBI€HHbIE U3MEHEHHs YacTOT ajulelied B MOMYJISAIHIX.
Oddexr ocHoBarens. Ippexm Oymuiiounoco copaviuka. CHudcenue 2eHemuyecKkoeo pazHooopasusL:
npuyunsvl u creocmsus. Ilposenenue sghghexma Opetigpa 2enog 6 bonrvuux u Mansbix nonyaayusx. Murpanuu.
W3omsmus nonynsuuit: reorpagudeckas (IpocTpaHCTBEHHAs ), OMonorudeckas (pernpoyKTUBHAs).
EcrecTBeHHbI 0TOOp — HampaBistouuii GakTop 3BomonMU. PoOpMBI €CTECTBEHHOTO O0TOOpA: IBUKYIINH,
CTAaOWIM3UPYIOMINMA, pa3pbiBatONIMil (qu3pynTuBHBI). [lomoBoit oT60op. BO3HWKHOBEHHE U IBOJIOIUS
COLIMAJIbHOTO MTOBEIECHUS KUBOTHBIX.
[IprcnocoOaeHHOCT OPraHM3MOB KakK pe3yJbTaT MUKPO3BOJIOUMHU. BO3HHMKHOBEHHE NMPUCHIOCOOICHUHN Yy
opraHuzMoB. Apomopdo3sl UM uauoaganTauuu. IIpumepsl  HpUCHOCOONEHHMH Yy  OpPraHU3MOB:
Moponoruueckue, ¢bu3nonoruuecKue, OMOXMMHYECKHE, MOBE/ICHYECKUE. OTHOCHUTENBHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
Bun, ero kpurepun u cTpykTypa. BumooOpa3oBaHue kak pe3yabTaT MHUKpo3Boiouuu. Mzomsums —
KII04eBOil  ¢akTop BHpooOpazoBanus. Ilyrm u  cmocoObl  BHI00Opa3oBaHUS:  aJJIONAaTPUUECKOe
(reorpaduueckoe), CUMIIaTPUUECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE» (ITOJIUILIIONIN3aLNs, THOPUAN3ALIHS).
JUINTENbHOCTD 3BOJIOLMOHHBIX ITPOLIECCOB.
Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.
Ponp »BoOmIOIMOHHON OuoMoruM B pa3paboTKe HayyHBIX METOJOB COXpaHEHUs OuopazHooOpasusl.
MuKpOo3BOIIONHUS M KOIBOIIOIUS Mapa3uToOB M MX X03s€B. MexaHu3Mbl (JOPMUPOBAHUSI YCTOWUUBOCTU K
AaHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.
JdemoHcTpauuu
Hoptpertsr: C. C. YerBepukos, J. Maiip.
Tabmuuel u  cxembl: «MyTallmoHHAs HW3MEHUMBOCTHY», «llomymnsuuoHHas CTpyKTypa Buga», «Cxema
MposIBIIEHUs1 3akoHa Xapau—BaitnOepra», «JIBUKyIIue CHUIIbI 3BOJIOLHHN», «IKOJOTUYECKas H3OJISIUS




MOMYJSIUKM ceBaHCKOM (openny, «['eorpaduueckas M30y41Ms JTUCTBEHHULBI CHOMPCKONW M JIMCTBEHHMIIBI
naypckoit», «llonmynsiiMOHHBIE BOJIHBI UYWCJIEHHOCTH XUIIHUKOB U JKepTB», «(Cxema pgeicTBus
€CTECTBEHHOT0 0TOO0pa», «Dopmbl 00pHOBI 3a CymiecTBOBaHUEY, «HIyCTpHaATbHBIN MelaHu3My», «KuBbie
uckomaembie», «IloKkpoBUTEIBCTBEHHAs OKpacKa >KMBOTHBIX», «[Ipemynpexnaronias okpacka »HUBOTHBIXY,
«Duznonoruueckue agantauuny», «Ipucrnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCThY, «Kpurtepun
BUIa», «Bumbl-nBoliHukm», «CTpykTypa Buaa B mpupoae», «CrocoObl  BUA000pa3OBaHUS»,
«["eorpaduueckoe BUI000Opa3oBaHue TPEX BUAOB JIAHABIIICH», «DKOIOrHUECKOe BHI000pa30BaHUe BUIOB
cuHULY, «[lonumnonael pacrennii», «KanycTHo-peaeuHbiii ruOpu».

Ob6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMHM HACEKOMBIX, uyuyela NTHUI[ U 3Bepeil C MNpuMepaMu
Pa3IMYHBIX MPHUCIIOCOOICHUN, Yydenia MTHIl U 3BepPeil pa3HbIX BHUJOB, repOapuu pacTeHU OIU3KUX BUJIOB,
00pa30BaBIIMXCS PAIUYHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BEIsSBICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTopuasi pa6ora «IIpucnocoGienust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€JIeCO00Pa3HOCThY.
JladopaTopnasi padora «CpaBHEHUE BUI0B 10 MOP(OIOTUIECKOMY KPUTECPHUIO».

Tema 3. Makpo3BoIOIIUSA U €€ pe3yJIbTAThI
MeTtoasl u3ydeHus makposBoionuu. [lameoHronornueckue MeToAbl M3ydeHUs SBoOIUH. [lepexonHbie
(hopMBI 1 (PUITOTEHETUYECKHE PSIIBI OPTAaHU3MOB.
buoreorpaduyeckue Metonbl uzydenus 3Boironuu. CpaBHeHue (iaopsl U GayHbl MaTEPUKOB U OCTPOBOB.
buoreorpapuyeckue obmactu 3eMiau. BUIbI-OHIEMUKH U PEITUKTHI.
DOMOpPHUOIOTHYECKHE U CPaBHUTEIHbHO-MOP(OIOTHYECKHE METOAbl M3YYCHHs SBOJIONUHU. | eHeThueckue
MEXaHU3MBl JBOJIIOLMM OHTOT€HE3a W TOSABICHHUS SBOJIOUMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE H
aHaJIOTUYHBbIE  OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbBL.  MOJIEKYJISIpHO-TEHETUYECKHE,
OMOXMMHUYECKHNE M MaTEeMAaTUYECKHE METO/bl M3YYEHHUsS BONIONHH. ['omMonornynbie reHsl. COBpEeMEHHBIC
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBbEB.
XPOMOCOMHBIE MYTALlUU M YBOJIOIS TEHOMOB.
OOmue 3akoHOMEpHOCTU (TpaBuia) IBOMOUUU. [Ipunyun cmensvt ynxyuii. HeoOpaTUMOCTh 3BOIIOIUH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLUH.
JleMoHCcTpamuu
Hoptpets: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['ekkensb.
Tabauiel u  cxembl: «DUTOTEHETHUECKUN PSAA  JIOMIATAN», «APXEONTEPUKCY, «3BEpPO3yOBIe SILIEPHI»,
«Creronedainbl», «Punnogursr», «CeMeHHble NanopoTHUKW», «buoreorpadguueckne 30HBI 3eMiIn»,
«peiip xouTuHEHTOB», «PemukTh», «HawanmpHble cTaauu >MOPHOHATBHOTO PA3BUTHUS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W aHAJOTHYHBIE OpraHb», «PyIUMEHTHI», «ATaBH3MBI», «XPOMOCOMHEIC
HaOOpbl YeJOBeKa M IIMMIIaH3e», «l TaBHbIE HaAMpaBlIEHUs DJBOTIOLUNY, «OO0IIMEe 3aKOHOMEPHOCTH
SBOJIIOLIVM.
O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYyISDKM — HCKOMAaeMbIX  OCTaTKOB ~ OPTraHU3MOB,  MYJISDKU
TOMOJIOTHYHBIX, aHAIOTUYHBIX, PyJTUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue U pa3BuTHe )KM3HU HA 3emJie
Hayunble TumoTe3bl NpPOMCXOXKAECHUS KHU3HM Ha 3emie. AOuoreHe3 u mnaHcrepMmus. JloHaydHble
MIPEJICTAaBICHMS O 3apOKACHUM KU3HU (KpeallMoHu3M). [ 'nmore3a moCTOSIHHOTO caMO3ap0K/IEHUs )KU3HU U
e€ omposepxkenue oneltamu  D. Penu, JI. Cnannannanu, JI. Ilacrepa. IlpoucxoxkneHue IkKU3HM H
acTpOOHOJIOTHSI.
OcHoBHBIE 3Tanbl Heopranuyeckoi spomonuu. [lmaHerapHas (reosoruyeckas) 3BONIONMA. XUMHUYECKas
sBOIIOLIMSI. AOWOTEHHBIM CHHTE3 OpraHMYecKUX BemecTB M3 Heopranuueckux. OmbiTr C. Musiepa u
I'. FOpu. Ob6pa3zoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHast rumote3a A. WM. Omapuna, rumoresa
nepBuuHoro Oynsona J[x. Xomnnaelina, renernueckas runoresa I'. Mémnepa. Pubosumsr (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. @opmupoBanrne MeMOpaH 1 BO3HUKHOBEHHE TPOTOKJIETKH.
Hcropus 3emumm um Meroasl €€ u3zydeHus. Vckomaemble OpPraHMYECKHE OCTaTKH. ['eoxpoHosorus u eé
MeToabl. OTHocuTeNnbHass M abCONIIOTHAs TEOXPOHONOTHA. ['eoXpoHONOrMYecKas WIKajla: 30HBI, 3P,
[IEPUOBI, JIIOXHU.
HavaneHbpie aTanbl opranumdeckoid sBostouuu. [losiBjeHHEe W SBOMIONMS MEPBBIX KIETOK. DBOJIOLHUA
Metabonu3ma. Bo3HukHOBeHHE mnepBbIX sKocucTeM. CoOBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHM KakK aHajor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuoOTHI 1 3yKapUOTHI.



[TpoucxoxaeHue syKapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIEeHHUE BUPYCOB. [IponcxoxkaeHue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE ATambl 3BOJIONHMH BBICIIUX pacTeHUil. OCHOBHBIE apoMopdo3bl pacTeHnid. Beixoa pacrenuii Ha
cyury. [losiBneHue ciopoBBIX pacTeHU U 3aBoeBaHuE UMM cymd. CeMeHHble pacteHusd. [Ipoucxoxaenue
LBETKOBBIX PACTCHUM.

OCHOBHBIE 3Tallbl ABOJIIONHUUA KUBOTHOTO Mupa. OcHOBHBIE apomMop(ho3bl KUBOTHBIX. BeHckas ¢ayHa.
KemOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. llepBbie XOpaoBble KUBOTHBIE. JKU3HL B BOJE.
OBoumonus M03BOHOYHBIX. [Iponcxoxaenune amubuii n pentunuii. IIponcxoxnaeHne MICKONUTAONUX H
ntul. [Ipunuun xiroueBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMH U MMO3BOHOYHBIMU >KMBOTHBIMH
CyLIH.

Pazputne xu3Hum Ha 3emiie MO 3paM W NepuoAaM: apxel, MpOoTepo30M, Majieo30i, ME3030M, KaiHO30M.
OOmiast XxapakTepuUCTHKa KJIMMaTa W TeOJOTMYECKHX TpoueccoB. [losiBieHHe M paciBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3zoBaHHe: €0 YCIOBUS U BIMSIHUE HA T'a30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMHpPAHHUSI — DKOJIOTMYECKHME KPU3MCHI mpouuioro. [IpudyuHBI W CIIEACTBUS MAacCOBBIX
BbIMUpaHuid. COBpEeMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocoOeHHoctu. I[IpoGiema coxpaHeHus
O6uopaznooOpazus Ha 3emIe.

CoBpemeHHass cuctema opranuueckoro wmwupa. [lpuHinunsl knaccudukanuu opranu3mMoB. OCHOBHbBIE
CHUCTEMATHUYECKUE TPYIIIIBI OPraHU3MOB.

JleMoHCcTpamuu

Hoptpetsr: ®. Peau, JI. Cnamnanmanu, JI. [lactep, W. W. MeunuxoB, A. W. Omnapun, J[x. XonaeiH,
I'. Ménnep, C. Muinnep, I'. IOpu.

Tabauis! u cxembl: «CxeMa onbita @. Penu», «Cxema onbita JI. [lacTepa no u3yuyeHuro caMo3apoxaeHUs
xu3Hn», «Cxema ombita  C. Mumnepa, [ HOpw», «3OrTanbl  HEOPraHUYECKOM  SBOJIOLUNY,
«["eoxpoHosornyeckas mkama», «HadanpHbIe dTambl OpraHUYECKON sBoionmm», «CxemMa 00pazoBaHUs
yKapuoT myTéM cumOuorenesza», «Cucrema >XUBOH HpUpoOIbD», «CTpoeHHE BHpYyca», «ApoMOpQo3bl
pactenuit», «PuHnodute», «OAHOKIETOYHBIE BOJIOPOCIHN», «MHOTOKJIETOYHBIE BOJOPOCIHY, «MXu»,
«[Tanopotaukn», «l'omocemenHble pacTteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA
XKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimmey», «Kumeynomnonoctusiey, «Ilnockue
YEPBUY, «UIIEHUCTOHOTHEY, «PbI10BIY, «3€MHOBOJIHBIE, «IIpecmbikarouiuecs», «Itune,
«Munekonuraromue», «Pa3zButue XKU3HM B apXercKoul spey», «Pa3BUTHE XKU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHe KXM3HU B MAJCO30MCKOU dpe», «Pa3BUTHE XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKU3HHU B
KaifHO30MCKOi1 3pe», «CoBpeMeHHasi CUCTEMa OpPraHN4eCKOro MUPAY.

O6opynoBanue: repOapuy pacTeHUI Pa3IUYHBIX OTIENOB, KOJUICKIIMM HACEKOMBIX, BIAXKHBIE IMpermapaThl
KUBOTHBIX, PAKOBHUHBI MOJITIOCKOB, KOJUICKIIMM HWTJIOKOXHUX, CKEJEThl MO3BOHOYHBIX >KUBOTHBIX, Uydelsia
NTULl U 3BEped, KOJUIEKIIMM OKAMEHEIOCTEH, MOJE3HBIX HCKONAEMBbIX, MYJISKU OPraHUYECKUX OCTATKOB
OpPraHHU3MOB.

BupryanbHas sadoparopHasi paGora «MonenupoBanue onbeiToB Mumiepa—tOpu 0o  u3ydeHHro
a0MOTEHHOTO CHHTE3a OPTAHMYECKUX COSUHEHUIN B IEPBUYHOM aTMochepe».

JlabopaTopHas padora «/3yueHne n onucaHue UCKOMAaeMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.
IIpakTuyeckasi padora «3yuenne ocoOOEHHOCTEN CTPOCHHUS PACTEHUN PA3HBIX OTACIIOBY.

IpakTnyeckas padora «3ydeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHue yeJ0BeKa — AaHTPONOreHe3
Pa3nens! u 3aa4n aHTPONOJIOTHU. MeTO1bI aHTPOTIOIOTHH.
CraHOBJIEHHE MpPEACTABICHUI O IPOMCXOXKIECHUM 4YesoBeKa. PemurnosHele Bo33peHus. CoBpeMEHHbIE
Hay4YHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMU. CHCTEMaTH4ECKOE MOJIOKEHUE 4esloBeka. CBUIETENBCTBA CXOJCTBA
YyeloBeKa C  JKUBOTHBIMU:  CPaBHUTEIbHO-MOP(OJOTHYECKHE, HAMOpUOJIOTUYECKUE,  (PU3UOIIOro-
OuoxuMuyeckue, rnoBeneHUeckue. OTIMYMS YelloBeKa OT JKUBOTHBIX. [IpsIMOXOXIeHME M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAIBHON CHCTEMBI.
JIBroxyne cuibl (pakTopbl) aHTpoONOrenesa: ouonoruyeckue, counanbabie. COOTHOLIEHHE OMOIOTHYECKUX
U COIIMANIbHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OcHoBHbBIE CTaauu aHTpornoreHe3za. PaHHue uenoBekooOpas3Hble 00€3bsiHbl (TPOKOHCYNBI) M paHHUE
MOHTHJIBl — OOIIKE MPEeIKH YeTOBEKOOOPa3HBIX 00€3bsiH M Jro/IeH. ABCTPATONUTEKH — JBYHOTHE MPEIKU
moiel. YemoBek yMeblii, epBble U3TOTOBIICHUS OpYINN Tpyaa. YenoBeK NpsMOXOISIIANA U TEPBBIN BBIXOJ



monen 3a npenensl Adpuku. YenmoBek reiear0eprckuii — o0l IpeIoK HeaHIepTaIbCKOTO YeIOBeKa U
YeJI0BEeKa pa3yMHOro. UesloBek HeaHIepPTAIbCKUI KaK BUJ JIOJEH XOJIOAHOrO KiIMMara. YenoBek pa3yMHBbII
COBPEMEHHOr0 THIMAa, JICHUCOBCKUN 4YEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpenenaMu AQpuUKH.
[Tasieorenerrka v MaJIcOreHOMHUKA.

DBOJIOUS COBPEMEHHOr0 uejoBeka. EcTecTBEeHHBIM OTOOpP B MOMYNSIUAX 4YeloBeKa. MyTaluOHHBIN
nporecc u noaumopdusm. IlonyasiroHHBIE BOJNHBL, JIpeld reHoB, Murpanus U «3(pQeKT ocHoBaTess» B
MONYJISALUSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. llonstue o pace. bonbiime packl: eBporeoujHas (€Bpasuiickas), aBCTpayo-
HerpoujHas (PKBaTopuaibHasl), MOHTrojioMaHas (a3uaTcKOo-aMepuKaHCKas). Bpemss u myTu pacceneHus
yeloBeka 1o IuiaHere. EnuHCTBO  yenoBeueckux pac. HayuHas HeECOCTOATENBHOCTh —pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa K pPa3HbIM YCIOBHSIM OKpYXKarollel cpensl. BnusHue reorpaduyeckoit
cpensl U apeiida TeHOB Ha MOP(OIOTHIO U (U3HOJIOTHIO YEIOBEKa.

MexIucuuIIMHapHele  MeTolbl B (u3nueckoil (OMOJIOrMYEcKOil) aHTPOIOJIOTUU. DBOJIOIMOHHAS
AQHTPOIIOJOTHUS U TTAJICOAHTPOIIOIOTHS YeIOBEUECKUX MONYJIALMi. buocoruanbHbie UCCIIeIOBaHUS TPUPOIBI
yenoBeka. MccnenoBannue KOABOMOIUN OMOJIOTHYECKOTO U COLUAIBHOIO B UETIOBEKE.

JdemoHcTpauuu

Hoptpetst: Y. HapBun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuubl 1 cxembl: «MeToabl aHTpomoJioTun», «['0JOBHOM MO3r uyenoBeka», «YernoBexooOpaszHbIe
00e3bsiHb», «CKeNneT 4YeloBeKa W CKeJleT MIuMMaH3e», «PylIuMEHThl U aTaBU3Mbl», «JIBIDKyIIHME CHIIBI
AHTPOIIOTeHE3a», «IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTpaJIONUTEK», «YemoBek ymenblity, «YemoBek
npsaMoxo iy, «JlenucoBckuil uenoek» «Heanpepranbupl», «KpomanboHib, «llpeaku uenoBekar,
«Tansl SBOJIOLNH YeJIO0BEKay, «Packl uenoBekay.

O6opyaoBaHue: MYJISDKM  OKaMEHEJIOCTeH, MNPeIMETOB MaTepuaabHOW KyIbTYyphl IIPEIKOB YEIOBEKa,
penpoxaykuuu (ortorpadum) KapTuH ¢ MUDOIOTHUSCKUMU U OUOJICHCKUMH CHOKETaMHU MPOUCXOXKICHHUS
yenoBeka, (ororpapuu HaxOJOK MCKOIMAEMBIX OCTaTKOB YEJIOBEKa, CKEJIET 4eJOBeKa, MOJEIb ueperna
YeJIOBeKa M 4eperna MIMMIIaH3€, MOJENbh KUCTH YeJIOBEKa M KHUCTHU IIMMIIAH3€, MOJIEJIN Topca MPEIKOB
YeJI0BeKa.

JlabopaTtopHasi pa6ora «/3yueHrne OCOOCHHOCTEHl CTpOEHHsS CKejleTa YeNOBeKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IMpakTuyeckas padora «/3yyeHue 3KOJIOrMYECKUX aanTalrid YETOBEKa.

Tema 6. JKk0JI0THS — HAYKA 0 B3aMMOOTHOILIEHUSIX OPTAaHU3MOB M HAJJOPTaHU3MEHHBbIX CHCTEM C
OKpY:KamIei cpeaou
3apoxaeHue U pa3BuTHE dKojoruu B Tpynax A. ['ym6onbara, K. @. Pynee, H. A. CeBeprioa, 3. ['ekkerns,
A. Tencim, B. H. CykauéBa. Pa3nensl u 3anaun sxonoruu. CBs3b 9KOJIOTHH C APYTUMHU HAyKaMH.
Meroast sxonorun. [loneBsie HaOMIOACHHUS. DKCIIEPUMEHTHI B DKOJOTHHU: TPUPOJHBIE M JaOOpaTOpHBEIE.
MopenupoBanue B HKOJOTMUM. MOHHUTOPUHT OKPYKAIOIIEH CpeAbl: JIOKaJIbHBIM, PErMOHAIbHBIA H
TJI00aTBHBIMN.
3HaueHHE HKOJOTMYECKUX 3HAHUM 71 4elOoBEeKa. DKOJOTMYECKOEe MHPOBO33PEHHE KaK OCHOBa CBS3EH
YyeyoBeuecTBa ¢ mpupoao. DopMUPOBAHHE IKOJIOTHYECKON KYJIBTYPhl M IKOJOTHYECKOW TPaMOTHOCTH
HaceJIeHUsl.
JdemoHcTpauuu
[optpetsr: A. I'ym6onpaT, K. ®@. Pynse, H. A. CeBeprios, D. I'ekkensb, A. Tencnu, B. H. Cykaués.
Tabmunbl u cxemsl: «Paznensr sxomorun», «Meroasl skojorum», «CxeMa MOHUTOPHHTA OKpPYXaromen
CpeabD».
JlaGoparopHas pabora «/3yyeHrne MeTO10B SKOJIOTHUECKUX UCCIETOBAHMIN.
Tema 7. Opranusmsl U cpea 00UTAHUS
Dkonornueckue (PakTopbl W 3aKOHOMEPHOCTH WX AeucTBHUs. Kiaccudukamus SKOJ0orndeckux (PaxTopoB:
abuoTtuyeckue, OWOTHYECKHE, aHTpomoreHHble. OOIIHEe 3aKOHOMEPHOCTH JEHCTBUS JKOJOTHYECKHX
¢daktopoB. IlpaBunmo wmunumyma (K. Inpenrens, IO. JIubux). TonepaHTHOCTb. OBpUOMOHTHBIE W
CTCHOOMOHTHBIE OPTaHU3MBI.
AbGuotuueckue (aktoppl. CBeT Kak 3Konoruyeckuit (aktop. [leficTBHE pa3HBIX YYaCTKOB COJTHEYHOTO
CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYIIbl PACTCHUH W >KMBOTHBIX TO OTHOIICHWIO K CBETY.
CurnanbHas poJib cBeTa. POTONEPUOIN3M.




Temneparypa kak skosorudeckuii dakrop. [elicTBue TemrepaTypbl Ha OpraHu3Mbl. [loiikumoTepMHbIE U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak 3konorumdeckuii ¢akrop. [Ipucnocobnenns: pacTeHU K MOAAEpXKAHUIO BOAHOTO OasiaHca.
Knaccudukanus pacrenuii mo orHomeHuro K Boae. IlpucnocoOnenust )KUBOTHBIX K W3MEHEHHIO BOIHOTO
pexuma.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA36MHO-BO3JYIIHAs, MOYBEHHAas, IIyOWHHAas IOATOYBEHHAs,
BHyTpuOpranuzMeHHas. @U3NKO-XUMHUYECKHE OCOOEHHOCTU cpesil oOuTaHus opranu3MoB. [Ipucnocobnenus
OpPraHMU3MOB K JKHM3HU B Pa3HBIX cpeax.

buonornueckne putmbl. BHemnume wu  BHyTpeHHHME pUTMBL. CyTOUHBIE W TOAUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

XKuznennslie ¢popMmbl opranu3moB. [lonsrue o xxu3HenHoit popme. XKusHeHHsle POpMbI pacTeHHI: AepeBbs,
KYCTapHUKH, KYCTapHUYKHA, MHOTOJICTHHUE TPaBbI, OJHOJETHHE TpaBbl. JKU3HEHHBIC (POPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Buabl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIIHS, XUIIHUYECTBO, CUMONO3 H
ero ¢gopmsl. [lapasutusm, koonepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumozeiictBusi (Tomuueckue, ¢opuueckue, (adpuyeckue). 3HaUCHHE OHOTHUECKUX
B3aMMOJICHCTBUI /JIi CYIIECTBOBAHUS OpPraHU3MOB B cpeae obOutanus. [IpuHIUMN KOHKYPEHTHOTO
UCKITIOUYECHHUSI.

JleMoHCcTpamuu

Tabnuiet U cxeMbl: «DKOIOTHIECKUE PaKTOPB», «CBETOBOW CHEKTP», « DKOIOTUIECKHE TPYIIIBI KHUBOTHBIX
[0 OTHOLIEHHWIO K  CBETY», «TemIokpoBHbIE KUBOTHBIE», «XOJOAHOKPOBHBIE  KUBOTHBIEY,
«DU3NOJIOTUYECKUE aJallTallud >KUBOTHBIX», «Cpelbl 0OMTaHUSI OPraHu3MOBY», «buoorndyeckue puTMbI»,
«Kuznennsie popmbl pacteHuit», «KusHeHHble (POPMBI KUBOTHBIX», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO
nmeca», «JKocucremMa XBOWHOro Jeca», «llemu nuTanuay, «XwumnuuectBo», «llapazutuzmy,
«Konkypenmusny», «Cumomnos», «KommeHncaauzm.

OO6opynoBanue: repdapul  pacTeHWd W JKUBOTHBIX, MPHUCHOCOOJICHHBIX K BIHSHUIO Pa3IHYHBIX
9KOJIOTMUECKUX (DAaKTOPOB, TepOapuu CBETONIOOUBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU,
CBETONIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pACTCHHS, TrepOapuul U KOJUICKIUH
TEIUIOIIOOMBBIX, 3MMOCTONKHX, MOPO30YCTOMYHMBBIX PACTEHUH, Uydesa NTHI U 3Bepei, repdapuu pacTeHuH,
OTHOCSIIIUXCS K TUrpoduTam, kcepopuram, Me30(puTaM, KOMHATHbIE PACTEHUS JTaHHBIX T'PYII, KOJJIEKIUN
KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMHM PAaCTEHUH M )KHUBOTHBIX, 00J1a/1al0IUX
YepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU, repOapuy U KOJUIEKIIMM PaCTeHUN
U OSKUBOTHBIX PA3UYHBIX JKU3HEHHBIX (POPM, KOJJIEKIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopuas padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHas padora «BrisBieHne MpUCOCOOIEHU OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI».
JlabopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALIMA

DKOJIOTHYECKHE XapaKTepUCTHUKW momynsauuu. [lomymsimuss xak Ouonorumdeckas cucrtema. Poib
HEOJAHOPOJHOCTH Cpenbl, (Pu3nyecknx OapbepoB M OCOOCHHOCTEW OMOJOTHHM BHJIOB B (HOPMHUPOBAHUH
MIPOCTPAHCTBEHHOU CTPYKTYpHI nonysiiuii. OCHOBHbIE MTOKA3aTeNN MONYJIALMH: YACIEHHOCTD, INIOTHOCTb,
BO3pacTHAsl U MOJIOBAsi CTPYKTYpa, PO’KIAaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSI.
DKkoyioruueckasi CTpykTypa nomyiasuuu. OIeHKa YMCIEHHOCTH MOonynsauuu. J[uHamMuka nomynsiuud U eé
perynauus. buotndeckuil moreHuuan nomyisiiuu. MojenupoBanue quHaMUKU nonyisiuuu. Kpusbie pocta
YUCIIEHHOCTU Tomynsauuu. KpuBble BbDKHMBaHUSA. Perynsius 4YUCICHHOCTH MOMYJISIMI: poiib (aKkTOpOB,
3aBHUCSILUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAoB (r- u K-crpaTterun).

ITonatue 06 sxonoruueckoi Hume Buaa. Mecrooburanue. MHOroMepHass MOJENb 3KOJIOTMYECKONW HUIIH
JIx.M. XarunHcona. Pa3zmeps! sxonorndeckoil Hum. [loTeHnnanpHas v pealn30BaHHasl HALLIY.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BUIbI MU UX >KM3HEHHBIE CTpPATErMU. DKOJOTUYECKUE
OKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINil )KUBOTHBIX. bruosiornyeckue MHBa3UM 4y>KepOIHBIX BUJIOB.
JdemoHcTpauuu

Ioptper: Ix. . XaT4nHCOH.




Tabnauiel U cxembl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMyisuny, «lIpocTpaHCTBEHHass CTPyKTypa
nomymsiuny, «Bo3pacTHeie mupamunbl  monmynasnun», «CKOPOCTh 3aceleHHs IOBEPXHOCTH 3eMIIU
Pa3IMYHBIMU Opranu3Mammn», «Mojenb skosiorndeckod Humm Jx. M. XaTaunconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU )KUBOTHBIX.

JladopaTopnasi padora «IIpucrnocoOieHust ceMsH pacTeHUN K pacCeICHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBb.

CooOuiectBa oprann3MoB. buoiienos u ero crpykrypa. CBsizu Mexay OpraHu3Mamu B OUOIIEHO3E.
Okocucrema Kak oTkpbiTast cuctema (A. Jkx. Tencin). @yHKInOHAIBHBIE OJIOKHA OPTaHU3MOB B 9KOCHUCTEME:
MPOJYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u cetu. AOHoTHUECKHE
6moku sKocucteM. [1ouBBI U HITBI B 3KOCHCTEMax. KpyroBopoT BemecTB U MOTOK SHEPTHU B IKOCUCTEME.
OcHoBHbIE MOKa3aTeNn IKOCUCTeMbI. broMacca 1 npoayKius. DKOJIOrHuecKre MupaMuIbl yucell, 0uomMacchl
Y DHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotuiku. @aykmyayuu. HarpaBieHHble 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKieccuu. [lepBUYHBIC M BTOPHYHBIC CYKIICCCHM U MX MPUYHHBI. AHTPOIIOTEHHBIC
BO3JICHCTBUS Ha cyKueccuu. KinnmakcHoe coobiectBo. bruopaznooOpasue u noiHoTa KpyroBopoTa BEIECTB
— OCHOBa YCTOWYHBOCTH COOOIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKocucmemsbl 03€p U pex. IKOCUCIeMbl MOpell U OKeaHo8. IKOCUCeMbl MYHOPD,
J1ecos, cmeneti, NyCMmultb.

AHTpPOIIOTEHHBIE JKOCUCTEMBL. ATrpodkocucTeMa. ArporeHo3. Paznuuus Mexay aHTpPONOTeHHBIMH H
MIPUPOTHBIMH SKOCHCTEMAMH.

YpbookocucreMbl. OCHOBHBIE  KOMIIOHEHTHI — ypOo3kocucteM. [lopoackas ¢mopa wu  ¢ayHna.
CunaHTpOnUM3anusl TropoJCcKoi (ayHbl. buojmormueckoe M XO3SHUCTBEHHOE 3HAYEHUE arpOdIKOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHM3MOB B 3KocucTteMax. Posib
KackaoHo2o s¢hghekma u 6ud08-30uduxamopos (Kuouesvix 6udos) 6 @OYHKYUOHUPOBAHUU IKOCUCHIEM.
[TepeHOC PHEPTUM M BEIIECTB MEXKAY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYUBOCTh OPTaHU3MOB, MTOMYJISINN 1
HKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JCHCTBHIA.

Mexanusmol  8030eticmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOPSAHUBMEHHOM, OP2AHUBMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UUECKO20 HOPMUPOBAHUSL AHMPONOLEHHO20
8030eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX 9KOCHCTEM.

JdemoHcTpauuu

Hoptper: A. JIx. Tencnu.

Tabauiel u cxeMbl: «CTpykTypa OHOIEHO3a», «IDKOCHCTEMa IIUPOKOIUCTBEHHOTO Jieca», «IKOCHCTeMa
XBOWHOTO Jseca», «DYyHKIHMOHAIbHBIE TPYMIBI OPraHU3MOB B JKOCHUCTEMe», «KpyroBopoT BemiecTB B
skocucreme», «llemn muTaHus (macTOWIIHAS, MAETPUTHAs)», «OKOJIOTMYECKas MHpaMUIa YHCEI»,
«IKoJoTHYeCcKas UpaMusia OMoMacch», «IKOJOTUUECKasl MupaMuia dHepruny», «O0pazoBanue 00JI0Tay,
«[lepBuynas cykueccus», «BoccTaHoBneHue Jieca mocie Moxkapa», «IKOCHCTeMa 03epa», «ATpPOIEHO3»,
«KpyroBopoT BeniecTB U MOTOK SHEPTHH B arporieHo3ey, «I[Ipumepsl ypOooskocucTem.

Oo6opynoBanue: repOapu  pPacTeHHi, KOJUIEKIIMM HACEKOMBIX, 4Yydyena MTUI[ W 3Beped, repOapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICITb SKOCUCTEMEI.

Ipakrnuyeckas padora «/3ydeHue u onrcanue ypooIKOCHUCTEMBD».

JlabopaTopHasi pabora «/3yueHue pa3zHOOOpa3us MENKUX TIMOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
HKOCHUCTEMAX ).

IKCKypeus «IKCKypcHs B TUIIHYHBIA OHOreoleHo3 (B 1yOpaBy, Oepe3HsIK, ebHUK, Ha CYXOJOJbHBIM WU
MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKcKypcHs «IKCKYPCHS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodanbHas 3KocHucTEMA

buocdepa — obmenmanerapras o0osouka 3emMiH, e CYIIECTBYET WM CYIIECTBOBaja XU3Hb. Pa3Buthe
npeacTaBieHuid o O6uocdepe B Tpynax . 3tocca. Yuenue B. W. Bepnaackoro o O6uocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcobeHHOCTH OMochepsl Kak TI00ATbHOW HKOCHCTEMBI.
JluHamuueckoe paBHoOBecHe B Onocgepe. KpyroBopoTsl BemiecTB 1 OMOreoXMMHUYECKHe LUKIBI (yrieposa,
a3zoTa). PUTMHU4HOCTS siBIeHU B Ouocdepe.



3onanbHOCTh Ouochepsl. [Tonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHpPA, XBOWHBIE JIeca, CMEIIaHHbBIE
U I[IAPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTHIHU, TPOMHYECKUE Jieca, BBICOKOTOphs. Kimmar,
PaCTUTENBHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa 1 (GyHKIHUS )KUBBIX CUCTEM, OIICHKA UX PECYpCHOT0 MOTEHIIMAIa U OMOCEepHBIX (PYHKITHIA.
JleMmoHcTpanumn

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabauiel u cxemsbl: «I'eoctepsr 3emmu», «KpyroBopor azora B mpuponae», «KpyroBopor yriepoaa B
npupoje», «KpyroBopor kuciopojga B npupoze», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymny, «Kinumatuueckue nosca 3emnn», « Tynapay, «Tairay, «CMmemanubii jgecy», «lllupokonucTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilycteiasay, « Tponuueckuil gecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kalomas cpeaa

DKoJoru4ecKkre Kpu3uchl U UX NpuUuuHbl. Bo3zaeilicTBue yenoBeka Ha 6uochepy. 3arpsizHeHUEe BO3AYIIHON
cpenpl. OxpaHa BO3ayxa. 3arpsi3HeHUE BOAHOHM cpeabl. OXpaHa BOAHBIX pecypcoB. PazpylieHue MOYBBI.
OxpaHa Mo4YBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPOIIOr€HHOE BO3AECHCTBUE HAa PACTUTEIbHBIA U KUBOTHBIA MUp. OXpaHa pacTUTEIBHOTO U KMUBOTHOIO
mupa. OCHOBHBIE MPHUHLMIIBI OXpaHbl mpupoasl. KpacHele kHuru. Ocobo oxpaHsemble HPUPOIHBIE
tepputopun (OOIIT). borannueckue cazipl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE  MPHUHIMIBI ~ YCTOWYMBOTO  pPa3BUTHS  4YellOBEYeCTBA M HpuUponbl.  ParoHanbHOE
MPUPOJIOTIONB30BAaHUE M COXPAHEHHE OHOIOrmyeckoro pasHooOpasus 3emim. OOmmMe 3aKOHOMEPHOCTH
rII00ANBHBIX JKOJOTUYECKMX Kpu3nucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEPOSATHBIC
IIOCJICZICTBHSI.

Pa3BuTHe METOI0B MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOT€HHBIX MpolieccoB. CucmemHbvle UCCied08ans.
nepexooa K pecypcocoepezaioweil U KOHKYPeHmocnocoonou snepeemuke. buonoeuueckoe paznoobpasue u
buopecypcol. Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusarowue 00Cmyn K ungopmayuu no
COCMOAHUIO OMOENbHBIX 81008 U dKocucmem. OCHOBbL IKOpeadbuIumayuy IKocucmem u cnocobos 6opbovL ¢
buonogpesicoeHusmuU. PekoHCmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemoHcTpauuu

Tabauiel 1 cxembl: «3arps3HeHne aTMochepbl», «3arpssHeHue Truapochepsn», «3arps3HEHHE MOYBBI»,
«[TapHukoBsIii 3¢ dexT», «Ocodo oxpaHseMble IPUPOAHBIE TEPPUTOPUNY, «Moienn yIpaBiseMoro MUpay.
O6opynoBanue: pororpaguu OXpaHsSEeMBIX pacTeHH U kuUBOTHBIX KpacHoit kuHuru Poccuiickoit
®enepannn, KpacHON KHUTH pernoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiaMBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS 00YUaIOIUMHUCS TPOrpaMM
CpeqHero oo1ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.
B cTpykType JIMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHs IMPOrpaMMbl MO OHOJOTMM BBIIEIEHBI CIEIYIOIIUe
COCTABJISIIOLINE: OCO3HAHHE OOYYaIOIIMMUCSH POCCHUICKON TIpa)KAaHCKOW HAEHTUYHOCTU — TOTOBHOCTU K
CaMOpPAa3BUTUIO,  CAMOCTOSITEIBHOCTH U CaMOOIIPENENICHUIO, Haluyue  Momuéayuu X  OOyYCHHIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKJIEeHUH JMYHOCTHM Ha OCHOBE KJIFOYEBBIX
LHEHHOCTeW M  MCTOPUYECKUX  TPAJAUIUN  pa3BUTUS  OHOJOTMYECKOTO  3HAHUS, 20MOBHOCMbL U
CcnocobHocme O0YYaIOIIUXCS  PYKOBOJCTBOBAaThCS B CBOEH JI€ATEIBHOCTH IEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMH, PUCYLIMMHU CUCTEME OMOJIOTUYECKOTO o0pa3oBaHusl, Hauyue
npagoCco3HaHUs FIKOJIOTUUECKON KYIbTYPBl, CHOCOOHOCMU CMABUMb €N U CTPOUTH )KU3HEHHBIE TUIAHBI.
JIMuHOCTHBIE pe3yabTaThl OCBOEHHS IMPOrpamMMbl MO OHOJOTMM JOCTHraloTCS B €IUHCTBE y4eOHOU u
BOCIHUTATEIbHOW JESITENbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKUMHU COLMOKYIBTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHATHIMH B OOILECTBE MPaBUJIAMH 1 HOPMaMH
MOBEJCHUST M CHOCOOCTBYIOT IPOLIECCAM CAMOIO3HAaHUS, CAMOBOCIIUTAHMS M CaMOpPA3BUTHSA, Pa3BUTHS
BHYTpPEHHEH MO3ULINU JIUYHOCTH, NaTPUOTHU3MA U YBaKEHUS K 3aKOHY U MPABOIOPAJIKY, YEIOBEKY TpyJa U
CTapiieMy MOKOJEHHUIO, B3aUMHOIO YBaXKEHHs, OEpeKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEIHIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, MpUpoIe U OKPYKaroIIen cpee.



JlnuHOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «bHOJOTHS» MOMKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYaroIUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW MO3UIMENH JHMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHUX YOEXJECHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIEeCTBa, paCHIUPEHUE JKU3HCHHOTO OMbITa M  OIMbITa
NeSITeIbHOCTH B TPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIbHON JESATENbHOCTH, B TOM
YUCJIEC B YACTU:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3HMIIMKA OOYYAIOMIErocs KAaK aKTUBHOTO M OTBETCTBEHHOIO YJICHA
poccuiicKoro o0IIecTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHHE 3aKOHA U IIPABOMIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPH CO3JAAHUU YYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U MO3HABATEIHHBIX 3/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3HUIMIO [0 OTHOUICHHIO K SIBJICHHUSIM COBPEMEHHOH KHU3HU U
O0OBICHATH €¢;

YMEHHE YYUTHIBATh B CBOHMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIOACH C
pa3HBIMH YOCKICHHUSIMHE, KYTbTYPHBIMHU IICHHOCTSIMHU M COITUATBHBIM ITOJIOXKCHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOTO BBINIOJIHEHUS YY€OHBIX, MO3HABATEIbHBIX H
HCCIIEI0OBATENIbCKUX 3a/1a4, YBOKUTEIBHOT'O OTHOIICHHS! K MHEHHUIO OIMOHEHTOB MPH 00CYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JI€ATEIIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hOPMHUPOBAHHOCTh POCCUHCKOHN IPAKIAHCKOW MICHTUIHOCTH, TATPUOTH3MA, YBAKECHUS K CBOEMY HapoJy,
4yBCTBa OTBETCTBEHHOCTHU mepes PoauHoil, roproctu 3a cBoi kpaid, cBoto Pomuny, cBO# S3BIK U KYJIBTYPY,
MIPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAMIO M TMaMATHUKAM MPHUPOJBI, TOCTKeHusiM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIOCOOHOCTH OLIEHWBATh BKJIAJ POCCUMCKHX YUEHBIX B CTAHOBIIEHHE M Pa3BUTHE OMOJIOTWU, MOHUMAHUS
3Ha4YeHMsI OMOJIOTUY B TO3HAHUU 3aKOHOB TIPUPO/BI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;
uzeitHas yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOro Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAllUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOpPAILHO-
HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISM, CO3JaHHUI0O CEMbHM HA OCHOBE OCO3HAHHOTO MPHUHSTHUS
LIEHHOCTEN CeMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapoa0oB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHONIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHMYECKOTO TBOpPYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

MOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMJICHHUE TIPOSIBIISATh KaYECTBA TBOPUYECKON
JTUYHOCTH;

5) pusnueckoro BocnUTaHUA, (OPMHUPOBAHMS  KYJbTYPbl 3A0POBbSI M  IMOIHOHAJIBLHOIO
0J1aronoyyus:

MMOHUMaHWE W peau3amus 370pOBOTO M 0e30macHoro obpasa KW3HHU (30POBOE TMUTAaHHUE, COOJIO/ICHUE
TUTUEHUYECKUX MPaBUI H HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, PETyNspHas (u3nueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMaHWE IIEHHOCTH MPaBUJ MHANBUIYATEHOTO U KOJUIEKTHBHOTO 0€30MMacHOTO MOBEJCHUS B CUTYAIIHSIX,
YTPOKAOIINX 3I0POBBIO U AKU3HHU JIIOJIEH;

OCO3HAaHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEONIEHUS aAIKOTOJisd, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;



TOTOBHOCTh K AKTHUBHOM NEATEJBHOCTH TEXHOJOTHYECKOW M COIMAIbHOM HAmpaBiIeHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHAThH TaKYIO JAESTEIbHOCTD;

MHTEpPEC K Pa3IMYHBIM cepaM NpoPecCHOHANbHON NesSTEIbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oymy1iei npodeccun U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTMUYECKU IIeJIeCO00pa3Hoe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY KHU3HH Ha 3emie, OCHOBE €&
CYLIECTBOBAHMS;

MOBBILICHUE YPOBHSI AKOJIOTMUYECKOM KYJIbTYphI: IPHOOPETEHUE ONbITA MJIAHUPOBAHUS IMOCTYIKOB U OLIEHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIsl OKPYXKAIOILIEH CPEIbL;

OCO3HaHHUe T100aTbHOI0 XapaKkTepa dKOJOTHUECKUX MPOoOJIeM U MMyTeil UX pelIeHHs;

CIIOCOOHOCTh UCIOJB30BaTh MPHOOpETaEMbIe MPH M3YUYEHUU OMOJOTHUU 3HAHUS U YMECHHS TPU PEIICHUU
npo0sieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHHEM (COOJIOJCHHE MpaBUJI IOBEACHUS B
MPUPOJIC, HAMPABICHHBIX HA COXPAaHEHHE pPABHOBECHUS B HKOCUCTEMAX, OXpaHy BHJIOB, 3KOCHCTEM,
ouocdepsl);

AKTUBHOE HEINPUATHE JICUCTBUM, NPUHOCAIIMX BpEH OKPYXKAIOUIEH NPUPOJHOW CpeAe, YMEHHE
MIPOTHO3UPOBATh HEONArOMPHUATHBIE HKOJIOTMYECKUE IMOCIEJACTBUS MPEeANPUHUMAEMbIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJIM4YUE PAa3BUTOTO SKOJIOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOH KYJIbTYpPbI, OIBITa JESTEIbHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMM B MTO3HABATEIILHOM, KOMMYHUKATUBHOMN
U COIUAIbHON TMpaKkTUKE, TOTOBHOCTH K YYacTUIO B NPAKTHUECKOH JESATENbHOCTH JKOJIOTUYECKOM
HaIpaBJIECHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BHTHS HAyKH U
OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHDE;

COBEPIICHCTBOBAHNUE SI3BIKOBOM M YMTATEIHCKOM KYJIBTYpPhl KaK CPEACTBA B3aMMOICHCTBHS MEXKIY JIOJbMU
Y TIO3HAHUS MDA,

MOHUMaHHUEe creuu(UKy OUONOTMHM KaK HAayKd, OCO3HAaHUS €€ poiu B (HOPMHUPOBAHHM PALMOHATIHLHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU LEJTOCTHOTO MPEJCTABICHUS 00 OKPYXAIOIeM MHpPE KakK O €IUHCTBE
MPUPOJBI, YeTOBeKa W OOIEecTBa, B TMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpolsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHMOJIOTHU AJIi COBPEMEHHOM IMBUIM3AIMH: OOECIeueHUs HOBOTO YpPOBHS
pPa3BUTHUSL MEIUIUHBI, CO3JaHUE TIEPCIIEKTUBHBIX OWOTEXHOJOTHUM, CIOCOOHBIX pEIIaTh PECYpPCHBIC
MpoOJIeMbl Pa3BUTHUSL YEIOBEYECTBA, MOWCKA MyTeH BBIXOJA W3 TIOOANBHBIX IKOJIOTUYECKUX MpOOIeM H
oOecrieueHurs nepexoia K yCTOMUMBOMY Pa3BUTHIO, PAIlMOHAIIBHOMY MCITOJIb30BAHUIO TIPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJIOTHYECKUX 3HAHWM B IEJISX TOBBIIICHUS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHATHHOW TPAMOTHOCTH O0yYaroIuXcs,
dhopmupyeMoil pu U3y4eHUH OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOAOB TO3HAHMS, HCIOIb3YEeMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIONB30BaTh TIOJIydaeMble 3HAaHWUS JUIsl aHadu3a U OOBSCHEHMs SBICHUM OKPYXKAIOIIET0 MHUpa H
MPOUCXOJSIINX B HEM U3MEHEHHH, YMEHHE JIeaTh 000CHOBaHHBIE 3aKIIOUCHHSI HA OCHOBE HayYHBIX (DaKTOB
Y UMEIOIIHNXCS TAHHBIX C IEIBI0 MOTYIeHHUs JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITENIEHO MCIOIB30BaTh OMOJIOTHYECKHE 3HAHUS JIs PelIeHHs MpoOiieM B pealbHBIX
KU3HCHHBIX CUTYaIIHsIX;

OCO3HaHUE LIEHHOCTM HAay4YHOW  JIeATENIbHOCTH, TOTOBHOCTh  OCYILECTBISTH  HPOEKTHYIO U
HCCIIE0BATENIbCKYIO IS TENHHOCTh MHIUBUIYATHHO U B TPYIIIIC;

TOTOBHOCTB U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMOO0Opa30BaHUIO, K aKTUBHOMY MOJIYYECHUIO
HOBBIX 3HAaHUH TI0 OWOJIOTHU B COOTBETCTBUU C )KH3HEHHBIMU TTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yinbTaTbl OCBOCHHS y4eOHOTo npeamera «bruonorush BKI0YaoT: 3HaYUMbIe
st GOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLINXCS MEXAUCHUIUIMHAPHBIE (MEeXIPEAMETHBIE)
oOlIeHay4HbIE MOHATHUS, OTPaKaIOLIUE [IeIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIELU(PUKY METOJI0B



MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, IBJICHUE, IPOIIECC, CHCTEMA,
HAY4HBIN (paKT, IPUHIIHIL, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeJIOBaHUE, HAOIOACHNE,
U3MEpEeHHE, SKCIIEPHUMEHT U JIPYTHE); YHUBEPCATbHbBIEC YIeOHbIe AeHCTBHS (T03HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), oOecieunBaronye GopMupoBanne GyHKIMOHATLHOW TPAMOTHOCTH U
COIMAJIBHON KOMITETEHIIMN 00Y4JaIOIUXCsl; CIIOCOOHOCTh 00YYArOIIMXCS UCTIOIB30BaTh OCBOCHHBIE
MCKIAUCHUIINIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA U YHUBCPCAJIbHBIC yqe6HLIe ﬂeﬁCTBHH B
MI03HABATEIbHON M COLMAILHOM MPAKTHUKE.

B pesynbTare m3ydeHus OMOJIOTMM Ha YpOBHE CpeaHero olmiero obpa3oBaHus y oOydaromerocs Oymyt
copMHUpPOBaHBI IO3HABATEIIFHBIC YHUBEPCATIbHBIE YUeOHbIC 1EHCTBUS, KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIC
yueOHbIe eHCTBUS, PETyIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS, COBMECTHAS JIEATEIBHOCTb.
MeranpenmeTHbie pe3yabTaThl OCBOSHHS IPOTPAaMMBbI CPEIHEro 00IIero 00pa3oBaHus JOIDKHBI OTPaKaTh:

OBJ1aieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEJIbHBIMHY IEHCTBUSIMH:

1) 6a30BbI€e JJOTHYECKHE TeHCTBUS:

CaMOCTOATENILHO (hOPMYJIHUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOrO0 MBIIUICHUS (aHain3a, CUHTE3a, CPAaBHEHMUS,
kiaccuukamnumu, 0000IICHHs), PACKPBIBATh CMBICT OMOJIOTHYECKUX MMOHATHH (BBIACIATh UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3H C IPYTUMHU MMOHATUSIMH);

ONPEACIISITh LEJU IeSITEIbHOCTH, 3a7aBasl IapaMeTpbl U KPUTEPUHU UX JOCTHXKEHHUS, COOTHOCUTD PE3yJIbTaThl
JEATEIIbHOCTH C TTOCTABIICHHBIMU ICTISIMH;

HCIIO0JIH30BaTh OMOJIOTMYECKUE TTOHATHUS 11 OObsICHEHUS (DAKTOB U SABJICHUH KHMBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHUE pACCYXIeHUs (MHIYKTUBHBIE, JIGAYKTUBHBIC, TI0 aHAJIOTUM), BBIABIATH
3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJIICHUSIX, (DOPMYIHUPOBATH BBHIBOBI U 3aKITFOUCHHUS;
MPUMEHATh CXEMHO-MOJICNIbHBIE CPEJICTBA JJIA MPEJCTABICHUS CYIICCTBEHHBIX CBSI3€M M OTHOILICHUU B
M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUMM PAa3HOTO POJIA, BBIABICHHBIX B Pa3JIMYHBIX
WH()OPMAMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIaH peEHICHUS MNpoOJieMbl ¢ Y4ETOM aHajau3a MMEIOIIUXCSA MaTepUabHBIX |
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIBLHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJSIM, OLICHUBATh PUCKHU
IMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHUPOBATh M BBHIMONHATH PabOTy B YCJIOBHUSIX pPEaTbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30Bble HCCIEI0BATENBLCKHE IEHCTBHS:

BJaJIeTh HAaBBIKAMHM Y4eOHO-MCCIIEI0BAaTEIbCKOW W MPOEKTHOM MAEATeNbHOCTH, HAaBBIKAMH pPa3pelieHus
po0JieM, CIIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY HMOMCKY METO/OB PEIICHUs NMPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

HCIOJIb30BaTh PAa3IMYHbIE BUJBI JEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS, €ro WHTEpIpeTalu,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YUEOHBIX CHUTyalMsX, B TOM YHCJIE IpPH CO3JAHUU Y4YEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

¢dbopMHpOBaTh HAayyHBIH THI MBIIIJICHUS, BIaJleTh HAYYHOW TEPMMHOJIOTHEH, KIIIOUEBBIMH MOHATHUSAMH H
METOJIaMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3a/layd B 0O0pa30BaTEIbHOM JEATENBHOCTH M KU3HEHHBIX
CUTYaIUsIX;

BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIn3UpOBaTh 3aJady, BBIIBUraTh TMIIOTE3Y €€ pELICHMUS,
HaXOJUTh apryMEHTbl MJIsl JI0Ka3aTelbCTBA CBOUX YTBEP)KICHHH, 3a/laBaTh NapaMeTpbl M KPUTEPHUH
pelieHus;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJAE pelIeHHs 3aJayd pe3yibTaTbl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIATH LI€JCHANIPABICHHBIN MMOMCK MEPEHOCa CPEACTB U CIIOCOOOB JEHCTBHS B MPO(HECCHOHATBHYIO
cpeny;

YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HECSTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;



BBIJIBUI'aTb HOBBIC WACHU, NPCAjiaraTb OPUIMHAJIBHBIC IMOAXOAblI U PCIICHHS, CTaBUTH HpO6J’ICMBI n 3aJa4u,
AOMYCKAOMIUC aJIbTCPHATUBHBIC PCIIICHU .

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX wHHMopManuu (Tekcre Y4eOHOro MocoOHs, Hay4HO-
HOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApSX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHamuM3upoBaTh WHPOPMALMIO PA3IHYHBIX BUIOB M (OPM MPEICTABICHUSA, KPUTHUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEIPOTHBOPEYNBOCTD;

(dbopMynHpOBaTH 3aMpPOChl U HPUMEHSTH Pa3IUYHBIE METOJBI IMPH TOHCKE M OTOOpe OMOJIOTHYECKOM
uHpOpMaIY, HEOOXOIMMOM JJIS BBITOJIHEHNS YIeOHbIX 3a/1a4;

puoOpeTaTh OMBIT UCTIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA, COBEPIICHCTBOBATh
KYJIBTYpYy aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (OPMY NPENCTABICHUS OMOIOTHYECKONH MH(POPMAINH (CXEMBI,
rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYroe);

UCTIONIB30BAaTh HAYYHBIM SI3BIK B KayecTBE CpeAcTBa Hpu pabore ¢ Omonormueckoi HHGOpPMAIUEH:
NPUMEHSITh XUMHUYECKUE, (PU3NUECKHe M MaTeMaTHYECKUE 3HAKM W CHUMBOJBI, (OPMYIbI, abOpeBuatypy,
HOMEHKJIATYpy, HCIIOJIb30BaTh U MPE0OPa30BhIBaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATJISAHOCTH;
BJIaJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HH(pOpMaIy, HHPOPMAMOHHOMN 6€301MacHOCTH JIMYHOCTH.

OBJj1ajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€CTBHSAMM:

1) o6menne:

OCYHIGCTBJI?[TI) KOMMyHI/IKaIII/II/I BO BCECX C(bepax KHN3HHU, aKTUBHO y‘-IaCTBOBaTI) B AHUAJIOTrC UJIN [[I/ICKYCCI/II/I 110
CyIECTBY 0OCYyKIaeMoii TeMmbl (YMEHHME 3alaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHUS OTHOCHUTEIHHO
BBITIOJIHCHU A HpeﬂﬂaraeMOﬁ 3ajJadu, yLH/ITI)IBaTI) I/IHTepCCI)I U COI'J1IaCOBAHHOCTH HO3I/IHI/II71 IIpyFHX
YYaCTHUKOB JMAIIOra UK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHHsI, IIOHUMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB, MPEAMOCHLUIOK
BO3HHMKHOBEHUS KOH(DIUKTHBIX CUTYALU, YMETh CMATYaTh KOH(QIUKTBI M BECTU IIEPEFOBOPHI;

BJIaACTH pa3JII/I‘-IHI)IMI/I CHOCO6aMI/I O6IIICHI/I$[ n B3aHMOI[eI71CTBH?I, IIOHUMAThb HaMepeHI/Iﬂ I[pyrI/IX Hmﬂeﬁ,
NPOSIBIISITh  YBKHTEIBHOE OTHOIIEHHE K COOECeTHHKY M B KOPpeKTHOW (opme (opmynupoBath CBOU
BO3PaKEHHUSI,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS JIeSITEIbHOCTD:

MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJWBHUIYaJbHOW pabOThl MpH PpEUICHUH
Ouosiornyeckoil  mpoGiemMbl, OOOCHOBBIBATb  HEOOXOJMMOCTb  IMPUMEHEHHMsI  TpPYNIOBBIX  (QOpM
B3alMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1auH;

BbIOMPATh TEMaTHKy M METOJbl COBMECTHBIX IEHCTBUH ¢ y4€TOM OOLIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)KJOT0 WIEHA KOJIJIEKTUBA;

NPUHUMATh L€ COBMECTHOM JEsATENIbHOCTH, OPraHMW30BBIBaTh M KOOPAMHHUPOBATH JEHCTBUS MO €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JEHCTBUH, paclpeesiaTh poju ¢ Y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAayeCTBO CBOET0 BKJIaga M KaXJOro y4YacTHMKAa KOMaHIbl B OOIMMH pe3yibTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IpejsiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTHU, MPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBIAThH TO3UTUBHOE CTPATErMUECKOE MOBEACHNUE B PA3IMUHBIX CUTYaLMsIX, IPOSIBIATH TBOPUYECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

1) camoopranmn3anms:

HCIIOJIL30BaTh OMOJIOTMYECKUE 3HAHUS JJIA BBIABJICHU S np06neM " UX PCIICHHA B )XKU3HCHHBIX U y‘Ie6HLIX
CHUTYaIHsIX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTHYECKHX 3HAHHI LCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX I[eflCTBHSIX n
MOCTYTKaX 110 OTHOILEHHUIO K )KUBOU MPHPOJIC, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIbHO OCYHIECTBIISATh II03HABATENIbHYIO JEATEIBHOCTh, BBISABIATH INPOOJIEMBI, CTaBUTh MU
(dbopMyIHpOBaTH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOM EATENFHOCTH U )KU3HEHHBIX CUTYAIUIX;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIIEHUs IPoOJeMbl C Y4ETOM HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsIM;

pacuMpsATh paMKH Y4eOHOTO IPEAMETa Ha OCHOBE JIMUHBIX MPEAOYTCHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U INPOSIBICHUIO IIUPOKOW SpYyIMIIMKM B pa3HbIX 00JacTAX 3HaHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pE3yJIBTATOB LIEIISIM;

BJIJICTh HABBIKAMH TO3HABATEIHHON Pe(PICKCHH KaK OCO3HAHHS COBEPIIAEMBIX AEUCTBUI M MBICTUTEIBHBIX
IIPOLIECCOB, UX Pe3yJbTaTOB M OCHOBAaHHM, MCHOIb30BATh NPUEMBI peIeKCHM IJI OLEHKH CHUTYalluHu,
BbIOOpa BEPHOT'O PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELLIEHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsATHE CeOsl M IPYTHX:

MPUHUMATD ce0sl, MIOHMUMAasi CBOU HEJOCTATKHU M JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJBTATbBI

[TpeameTHBIC pe3ylbTaThl OCBOCHUS COJEpKaHUs ydeOHOTro npeamera «bruomorusy Ha yriayOoiéHHOM
YPOBHE OPHEHTHPOBaHbI Ha oOecrieueHre NpopuiibHOro o0yyeHus odydarouiuxcsi ouosorun. OHU
BKJIIOYAIOT: crieruduyeckue st OnoJIoruy HayyHble 3HaHUSI, yMEHUS U CIIOCOOBI IeHCTBUI IO OCBOCHHUIO,
MHTEpHpEeTalvy 1 MpeoOpa30BaHUIO 3HAHUM, BUIBI IEITEILHOCTH T10 MOJIyYEHHIO HOBBIX 3HAHUHN U UX
MIPUMEHEHHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B pEalIbHbIX )KU3HEHHBIX cuTyanusx. [IpeamerHele
pE3yJIBTaThI IPENCTABICHBI IO FOJJaM U3y4EHUS.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buosnorus» B 10 knacce nOMKHbBI OTPAXKaTh:
c(OPMHPOBAHHOCTh 3HAHUI O MecTe U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (OpPMUPOBAHUH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B IO3HAHUM 3aKOHOB MPUPOBI U PEIIEHUU MPOOJIeM palliOHAIBLHOTO
IPUPOJIOTIONIB30BAHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHbIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJICHHE CUCTEMOI OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolive OHOJIOrMyecKue
TEPMUHBI M TOHATHS  (KU3Hb, KIETKa, OpraHu3M, MeTadoyiu3M, TOMEOCTa3, CaMOperyssuus,
CaMOBOCITPOM3BEJICHUE, HACIEJACTBEHHOCTh, M3MEHUUBOCTh, POCT U DPAa3BUTHE), OMOJIIOTHYECKHE TEOPHH
(xnerounas teopust T.IlIBanna, M. lllneiinena, P. BupxoBa, XpoMocoMHas TeOpusl HACIEICTBEHHOCTH
T. Moprana), yusenuss (H. W. BaBwioBa — o meHTpax MHOrooOpasusi W NPOUCXOXKIEHHUS KyJIbTYypPHBIX
pacTeHuii), 3aKoHbl (€JMHO0Opa3us IOTOMKOB II€PBOTO TMOKOJEHMS, paCILEIUIeHHUs, YUCTOThI TaMeT,
HE3aBUCUMOIo HacienoBanus ['. Menaens, roMOJI0rn4ecKuX psiioB B HACIEACTBEHHOM W3MeHuuBOocTH H.
W. BaBuiosa), NpuHUIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHME OCHOBHBIMHM METOJAaM{ HAYYHOTO MO3HAHUS, UCIOIb3YEMBIX B OMOJOIMYECKHX MCCIIEOBAHUSIX
AKHUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0/IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPUOT, OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4ucie OakTepHuil, TpuOOB, pacTeHUH, KUBOTHBIX M YEJIOBEKa,
CTPOEHHUsI OPTaHOB U CHUCTEM OPraHOB PACTCHUM, >KMBOTHBIX, YEJIOBEKA, IPOLECCOB JKU3HEACATEIbHOCTH,
MPOTEKAIOIINX B OpPraHM3Max pacTeHHH, >KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKHX IPOLEccoB: OOMeHa
BellecTB (MeTaboMu3M), NpPEBpALleHUs PHEPIUU, OpOKEeHUs, aBTOTPO(GHOrO0 M IeTepoTPOPHOro THUIIOB
nutanus, (OTOCHHTE3a H  XEMOCHHTE3a, MHTO3a, MeEWo3a, TaMmeToreHesa, AMOpHOreHes3a,
NOCTAMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, MHIMBUAYAJLHOTO PAa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUS T'€HOB, F€TEPO3HCA, HCKYCCTBEHHOIO 0TOODA;



YMEHHUE YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY OPraHOMAAMHU KIIETKH U UX (YHKUUSAMH, CTPOEHHEM KIIETOK
pasHBIX TKaHeW M MX (YHKIHUAMH, MEXIY OpraHaMH M CHCTEMaM{ OPraHOB Yy PACTCHH, XKUBOTHBIX
4eJoBeKa U UX (YHKIMSIMH, MEXKIY CHUCTEMaMH OPraHoB M MX (QYHKLIMAMH, MEXAy dTanmaMu oOMeHa
BEIIECTB, ATallaMH KJIETOYHOTO LHKJIA M JKU3HEHHBIX IMKJIOB OPraHW3MOB, STallaMd SMOPHOHAIBHOTO
pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (haKTOpaMH cpeJibl OOUTaHHUS;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC IMPHU3HAKK KHUBBIX CHCTEM, B TOM YHCIIE PAcTEHUH, KMBOTHBIX H
YeJI0BEKa;

YMEHHUE HUCIIOJIb30BaTh COOTBETCTBYIOUINE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY IS
JI0Ka3aTeNbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYIII;

YMEHHUE pemarb OMOJOTHYeCKUe 3a7auu, BBIABIATh IPUIMHHO-CICICTBEHHBIE CBSI3U MEXIY HUCCIIEIYEMBbIMU
OMOJIOTMYECKUMHU IIPOLECCAaMU U SIBJICHUSAMH, JA€JaTh BBIBOJAbI M IPOTHO3bl HA OCHOBAaHHMM IOJIyYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIOJIHATH JJaOOPAaTOPHBIE U MTPAKTUUYECKHE PpadOoThl, COOMI0IATh MpaBuiia Ipu padoTe ¢ yu4eOHbIM U
1a00opaTOpPHBIM 000PYIOBAaHHEM;

YMEHUE BBIBUIaTh THUIIOTE3bI, MPOBEPSATh UX SKCHEPUMEHTAJIBHBIMH CPEICTBAMM, (HOPMYIHPYs LElb
HCCIIEIOBaHMs, aHAJIU3UPOBATh NOJyUYEHHBIE PE3YJIbTAThI U JAEaTh BBIBOJbL;

YMEHHE YYacTBOBaTb B Y4eOHO-MCCIIENOBATENbCKOM pabdoTe MO OMOJIOTMH, SKOJIOTMHM M MEIUIIMHE,
MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, M MyOJIMYHO MPEICTABIATH MOJNyYCHHBIE PE3yIbTATHI
Ha YYEHUYECKHUX KOH(DEpEeHIUX;

YMEHHUE OIICHWBATh STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIEIOBAaHUN B 00JaCTH OMOJOTMH M MEIUIHBI
(KJIOHMpOBaHUE, MCKYCCTBEHHOE OIJIOJJOTBOPEHHME, HAIPaBICHHOE HW3MEHEHHE TIeHOMa M CO3JlaHue
TPaHCTE€HHBIX OPTaHNU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oynaymied mnpodeccuoHaIbHON NeATENIBHOCTH B OO0JIACTH
OMOJIOTUH, METUITHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIILCKOTO XO03HCTBA, MHUIEBOW MPOMBIIIICHHOCTH,
yrIIyOonsTh IO3HABaTeNbHBIH HWHTEPEC, HANpaBIEHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccur U MPOAOIDKEHHE OMOIOrHYecKoro 00pa3oBaHus B OPraHU3aIMsIX CPETHETo MpodhecCHoHaAIbHOTO
U BBICIIIEr0 0Opa30BaHMsL.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 kaacce n0MKHbBI OTPAXKATh:
c(OPMHPOBAHHOCTh 3HAHUI O MecTe U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (h)OpPMUPOBAHHU
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHbI MHpa, B TO3HAHMM 3aKOHOB MPHUPOJABI M pEIICHUU
HKOJIOTUYECKUX  MpoOJeM  4YeloBEeYeCTBa, a TakkKe B  PELICHMH BONPOCOB  PallMOHAIBHOIO
MIPUPOIONOIB30BaHuUsA, U B (POPMUPOBAHUHU LIEHHOCTHOI'O OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIJIaJIETh CHUCTEMON OMOJOTMYECKMX 3HAaHUH, KOTOpas BKIIIOYAET OIpeAeJeHHs M TOHUMaHue
CYIIHOCTH OCHOBOIIOJIAralomMX OHOJOTMYECKHMX TEPMMHOB M TOHATHHM (BHI, 3KocHcTeMa, Ouocdepa),
Oouosoruueckre Teopun (dBosmononHas teopus Y. JlapBuHa, cUHTETHYECKasi TEOpHUsl SBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — o myTsix U HampaieHMAX sBoitonuu, B.M. BepHaackoro — o 6uocdepe), 3aKoHbI
(renetuueckoro paBHoBecusi [x. Xapau u B. BaitnOepra, 3apossimieBoro cxoactsa K. M. bapa), mpasuna
(Muaumyma lO. JIuGuxa, 5KOJIOTMYECKON MNUpaMUAbl SHEpPrum), rumores3bl (rumoreza «mupa PHK»
VY. T'unb6epra);

YMEHHUE BIJIQZIETh OCHOBHBIMH METOJAaMH HAyYHOTO II03HAHMSA, HCIOJIb3YeMbIMH B OHOJOTHYECKUX
HCCIIEIOBAaHUSIX JXKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHMCaHHME, W3MEpEHHE, HaONI0/IeHHE, SKCIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OHOIE€OIEHO30B, H3KOCHCTEM U Ouochepsl,
CTaOMJIM3UPYIOIIETO, JBUXKYIIETO M Pa3phIBAIOLIETO E€CTECTBEHHOI'O OTOOpa, aIONaTpUYEcKOro H
CUMIATPUYECKOT0 BHA000pa30BaHMs, BIMSHUSA JBUKYIIMX CHJ DBOJIONUU Ha TE€HO(QOH] MOIMYJALNH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpezie OOUTaHHUs, YepeOBaHUs HANPaBICHUN 3BONIOLNHU, KPYrOBOPOTa
BELIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aMMOCBSI3U MEX/y MPOLIECCaMU 3BOIOIMH, ABIKYIIUMU CUIIAMU aHTPOIIOTeHe3a,
KOMITOHEHTaMHU Pa3IMYHBIX SKOCUCTEM U MPUCIOCOOIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBISBIATH OTIMYUTENbHBIE NPU3HAKK JKUBBIX CHCTEM, MPHUCIIOCOOJIEHHOCTh BHJOB K Cpeie
oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3€H OpraHu3MOB B
cO0011IeCTBaX, AaHTPOIIOTEHHBIX U3MEHEHHI B 3KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CUMBOJIMKY JUIS
JI0Ka3aTeJIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHUYECKHUX T'PYII, B3aUMOCBS3H OPraHU3MOB U CPEJIbI



OOWTaHMS, €IMHCTBA YEIOBEYECKHX PAc, HEOOXOIMMOCTH COXPAHEHHS MHOTOOOpasusi BHIIOB M SKOCHCTEM
KaK YCIIOBHS COCYILIECTBOBAHUS MPUPO/IbI U YEJIOBEUYECTBA;

yYMEHHE pemaTth OMOJIOTHYECKHE 3aJa9H, BEISIBIIATH IPUUYMHHO-CIIEICTBEHHBIE CBA3H MEX/Y UCCIIEyeMbIMH
OMOJIOTMYECKUMHU TIPOLECCaMU U SIBJICHUSMH, JEJaTh BBIBOJABI M IMPOTHO3Bl HA OCHOBAaHHMH IOJyYEHHBIX
PE3yIbTaToB;

YMEHHUE BBIOJIHATH TA0OpaTOPHBIE U MTPaKTHYECKHE paboThl, COOMI0NATh MpaBMiIa Ipu padoTe ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bI, MPOBEPSATh UX HSKCIEPUMEHTAIBHBIMH CpEICTBaAMH, (HOPMYIHPYS LETb
UCCIIeJOBAaHHSI, AaHAIN3UPOBATh TIOYUYCHHBIE PE3yJIbTAThI U JICNIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaThb B Y4EOHO-HCCIENOBATEIbCKOW paboTe MO OHONOTHH, 3KOJIOTMH U METUIIMHE,
IPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U IMYOJMYHO NMPEJCTABIAThH IOJyYCHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(DEPEeHIHIX;

yYMEHHE OLICHMBATh THIIOTE3bl U TEOPHM O TPOUCXOXKICHHM >KU3HH, YEIOBEKa M YEJIOBEYECKHX pac, O
MPUYMHAX, TOCTIEICTBUAX U CIIOCO0aX MPEIOTBpaIeHHs II100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYHIECTBIISITH OCO3HAHHBIH BBIOOp Oynymield NpodecCHOHANBHOW MESTENbHOCTH B 001acTH
OMOJIOTUH, SKOJIOTUH, TPHUPOAONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, ICHUXOJIOTUH, BETEPUHAPUH,
CEIIbCKOTO XO3SHCTBA, MHUIIEBOH MPOMBIIUIEHHOCTH, YIIIyOJIsTh NO3HABATEIbHBI HHTEPEC, HAIPAaBICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu M MPOJODKEHHE OMOJOrHMYEcKOro oOpa3oBaHUS B
OpraHM3aLMIX CPeTHEro MPO(ECCHOHATBHOTO U BBICIIEro 00pa3oBaHHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KosmyecTBo yacoB OnexkTpoHHbIe (1IU(POBHIC)
n/n Bcero| KoHTposbHbie [IpakTHyeckue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI

1 buonorus kak Hayka 1 Poccuickaa anekTpoHHas Lwkona
https://resh.edu.ru/

2 JKuBble cucTeMBl U UX U3YYEHHE 2 Poccuickaa anekTpoHHas Lwkona
https://resh.edu.ru/

3 buosorust Ki1eTKku 2 0.5 Poccunckas anekTpoHHas Lwkona
https://resh.edu.ru/

4 XuUMHYecKasi OpraHUu3aIus KJICTKH 10 1 Poccunckasn anekTpoHHas Lwkora
https://resh.edu.ru/

5 Ctpoenue u GyHKIMH KIETKU 8 2 Poccunckasn anekTpoHHas Lwkora
https://resh.edu.ru/

6 OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B KIIETKE 9 1 Poccunckasn anekTpoHHas Lwkora
https://resh.edu.ru/

7 HacnexnctBenHas nndopmanus u peanusanus e€ B 9 0.5 Poccuiickan anekTpoHHas Likona
KJIETKE https://resh.edu.ru/

8 JKW3HEeHHBIN MK KIETKH 6 1 Poccuickas anekTpoHHas LwKona
https://resh.edu.ru/

9 Crpoenrie u GyHKIUU OPraHU3MOB 17 1.5 Poccuickan anekTpoHHas Lwkona
https://resh.edu.ru/

10 ||Pa3smMHOXEHME U pa3BUTHE OPTaHU3MOB 8 1.5 Poccuickan anekTpoHHas Lwkona
https://resh.edu.ru/

11 |'eHeTmka — HayKa O HACJIEJICTBEHHOCTH U 2 0.5 Poccuinckas anekTpoHHas Wwkona
M3MEHYUBOCTH OpTraHU3MOB https://resh.edu.ru/

12 |3axoHOMEpPHOCTH HACJIEACTBEHHOCTH 10 1 Poccuiickan anekTpoHHas Lwkona
https://resh.edu.ru/

13  |[3aKOHOMEpPHOCTH U3MEHUYUBOCTH 6 1 Poccuiickan anekTpoHHas Lwkona
https://resh.edu.ru/

\14 ||FeHeTnKaqen03eKa H 3 H H 0.5 HPOCCMMCKaﬂ ANEKTPOHHas LIKona




Ne HanmenoBanue pa3neinoB U TeM IPOrpaMMBbl ‘ KonnuecTBo yacos ‘ OnexTpoHHbIe (1IU(POBLIC)
n/n Beero|| KoHTposbHbIE [IpakTuuecKue 0bpasoBaTeNnbHbIC PECypChl
paboThI paboThI
\ || H H H Hhttps://resh.edu.ru/
15 ||Cenekuus opraHu3MoB 4 1 Poccunckas anekTpoHHas Lwkona
https://resh.edu.ru/
16 ||buoTrexHONOTHUs U CHHTETUYECKAS OUOJIOTHS 4 Poccunckas anekTpoHHas Lwkona
https://resh.edu.ru/
17 ||Pe3epBHOE Bpems 1 Poccunckas anekTpoHHas Lwkona
https://resh.edu.ru/
JOBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 || [ 13 [

11 KVIACC
No HaumeHnoBaHue pa3aenoB v TeéM IPOrpaMMBbI KomnnuectBo yacos DnexTpoHHbIe (U POBLIE)
n/n Beero|| Kontponbrsie | Ilpaktuueckue 06pa3oBaTeNbHbIC PECYPCEI
paloThI paboThI
1 3apoxkIeHUE U Pa3BUTUE IBOJIIOIMOHHBIX IIPEICTABIICHUN B 4 Poccunckasn anekTpoHHas Lwkorna
OnoJIoruu https://resh.edu.ru/
2 |[Mukpo3BOMIONHUS U €€ pe3ylIbTaThl 14 2 Poccuickan anekTpoHHas Lwkona
https://resh.edu.ru/
3 |[MakposBomonus 1 €€ pe3ylIbTaThl 6 Poccuickan anekTpoHHas Lwkona
https://resh.edu.ru/
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HHA HA 3eMIIe 15 1.5 Poccuiickaa anekTpoHHas Lwkona
https://resh.edu.ru/
5 ||lIpoucxosxaeHuE YeIOBEKAa — AaHTPOIIOTCHE3 10 1 Poccuiickan anekTpoHHas Lwkona
https://resh.edu.ru/
6 OKoJ0rusl — HayKa O B3aUMOOTHOILEHUAX OPraHU3MOB U 3 0.5 Poccuiickan anekTpoHHas Lwkona
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXKAIOIIEH Cpeon https://resh.edu.ru/
7 Opranusmesl 1 cpesia 0OuTaHUs 9 1.5 Poccuiickan anekTpoHHas Lwkona
https://resh.edu.ru/




OnexktpoHHbIe (IU(POBLIE)

Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl ‘ KonnuecTBo yacos
n/n Beero|| Konrponbusie | Ilpaktuueckue 0bpazoBaTeNbHbIC PECyPCEI
paboThI paboThl
8  |[DKkosorus BUAOB U MOMYJIALUI 9 0.5 Poccuickaa anekTpoHHas Lwkona
https://resh.edu.ru/
9 DKO0JIOTUs COOOIIECTB. DKOJIOTHUYECKUE CUCTEMBI 12 0.5 Poccuickas anekTpoHHas wkosa
https://resh.edu.ru/
10 |[buocdepa — riiobanpHas YKOCHCTEMA 6 Poccunckas anekTpoHHas Lwkona
https://resh.edu.ru/
11 |YenoBek u okpy»Karomias cpeaa 6 Poccunckasn anekTpoHHas Lwkorna
https://resh.edu.ru/
12 |[PezepBHOE Bpems 8 Poccunckasn anekTpoHHas Lwkorna
https://resh.edu.ru/
(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 202 || 0 [ 75 [
INOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC
Ne Tema ypoka KommuecTBo yacoB ‘ OneKTpoHHbIE HU(POBBIE
n/n Bceero|| Kontponbnbie || [TpakTuueckue obpazoBaTenbHbIe
paboThI paboThI peCypCBI
1 |[bmonorus Kak KOMIUIEKCHAs HayKa U KaK 9acTh COBPEMEHHOTO 1
o01ecTBa
‘2 H}KI/IBHe CHUCTEMBI M X CBOMCTBA H 1 H H H ‘
‘3 HYpOBHeBaﬂ OpraHu3aIysl )KUBBIX CUCTEM H 1 H H H ‘
‘4 HI/ICTOpI/Iﬂ OTKPBITHUS M M3ydeHUsI KiIeTKU. KitleTounas Teopust H 1 H H H ‘
5 |[MeToabl MONIEKYIISIPHOM U KJIeTO4HOM Ononoruu. IlpakTuueckas 1 0.5
pabota «/3yueHue MeTo10B KJIETOYHOM Onosoruu (Xpomatorpadus,
anexTpodopes, muddepennuanbaoe eHTpudyruposanue, [LP)»
‘6 HXHMquCKI/Iﬁ COCTaB KJIETKU H H H H ‘
‘7 HMI/IHepaJIBHBIe BEIIECTBA KJIETKH, X OMOJIOTHYECKast poJib H H H H ‘
8 ||Oprannyeckue BemecTBa KieTku — Oenku. JlaboparopHas pabora 0.5

«O0HapyxeHHe OEITKOB C MTOMOIIBI0 KAaUeCTBEHHBIX PEAKITUI




Ne Tema ypoka ‘ KoanuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero| Kontponbusie || IIpakTnueckue obpasosatenbHbIe
padoTHI padoThI PeCYpCBI
‘9 HCBOﬁCTBa, kiaccupukanus 1 QyHKIH OSITKOB “ 1 “ “ “
‘10 HOpraHHqGCKHe BEILIECTBA KJIETKU — YTJIEBOJIbI H 1 H H H
‘ll HOpraHHqGCKHe BEIIECTBA KJICTKHU — JIUIUBI H 1 H H H
12 ||Hyxkneunossle kucnoTel. JIHK u PHK. JlabopaTopHnas pabora 1 0.5
«MccrnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIJICIEHHBIX U3 KIETOK
pa3IMYHBIX OPTraHU3MOBY
13 ||Crpoenue u dpyukiuu ATO. [Ipyrue nykiaeosuarpudocdars 1
(HT®)
14 ||CexBenupoBanue JJHK. MeTo1bl reHOMUKH, TPAaHCKPUIITOMHKH, 1
MIPOTEOMHKHU
‘15 HMGTOI[I)I CTPYKTYpHOU Onosioruu H H H H
‘16 HTHHH KJeToK. [IpokaproTnyeckas KieTka H H H H
17 ||Crpoenue sykapuornueckoil kierku. [Ipaktuueckas padora 0.5
«V3ydyeHue cBOICTB KJIETOYHOI MeMOpaHbI»
‘18 HHOBerHOCTHHﬁ armapar KJIETKU H H H H
19 ||OmHOMemOpanHBIE OpraHouabl KiIeTKH. [IpakTrueckas pabora 0.5
«V3ydyeHue NBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)
20 ||[TomyaBTOHOMHBIE OPTAaHOUIBI KIETKU: MUTOXOHIPHUH, TUTACTUIBL. 1 0.5
JlabopartopHnast pabota «/ccaenoBanue mia3monsa u
JIeTIJIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX»
‘21 HHCM€M6paHHBI€ OpraHOMJIbI KJIETKH H H H H
22_|Crpoenne u pynicwn siapa L1 | |
23 ||CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK dyKapuoT. JlaboparopHas 0.5
pabota «/3yueHue cTpoeHHs! KIIETOK Pa3InYHbIX OPTaHU3MOBY
24 ||AccUMWITSIIINS U TUCCUMIIISALINS — JBE CTOPOHBI METab0IM3Ma. 1
Tumner oOMeHa BemecTB. JlabopaTopHas paborta «3ydyenue
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl
WJTU KaTajasbl)»
‘25 H(DepMeHTaTHBHLIﬁ XapakTep peakiuii KJIeTOYHOro MeTaboIn3ma. H 1 H H 0.5 H




Ne Tema ypoka KoanuecTBo yacos DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbubie || [TpakTuueckue obpazoBaTenbHbIe
padoTHI padoThI PeCYpCBI

Jlaboparopnas padota «3ydyeHne GepMEHTaTUBHOTO PACHICTUICHUS

MIEPOKCH/Ia BOJIOPOJIA B PACTUTEIILHBIX U )KUBOTHBIX KJICTKAX)
‘26 HBCJ‘IKI/I-&KTI/IB&TOpH 1 OCJIKU-UHTHOUTOPBI “ 1 “ “ “ ‘
‘27 HABTOTpO(i)HLHZ THTT 0OMEHA BEIIECTB “ 1 “ “ “ ‘
‘28 H@OTOCHHT% “ 1 “ “ “ ‘
29 | Xemocunres. JlaboparopHas pabota «CpaBHEHUE MPOIIECCOB 1 0.5

(OTOCHHTE3a U XEMOCHHTE3a)
30 |[Ana»pobHBIe opraHnu3Mbl. Buasl Opoxenus. JlabopatopHas pabora 1

«CpaBHEHHE TIPOIIECCOB OPOKEHUS ¥ IBIXAHUS)
‘31 HA3p06HHe OpraHu3Mbl. DTanbl YHEPrETUYECKOr0 0OMeHa H H H H ‘
32 || Dueprust MeMOpaHHOTO TpaarenTa npoToHoB. Cunte3 AT®: pabora

npoToHHON AT®-cuHTa3bI
‘33 HPeaKIII/II/I MaTPUYHOTO CHHTE3a H 1 H H H ‘
‘34 HTpaHCKpI/IHL{I/IH — Martpuunbli cuaTe3 PHK H 1 H H H ‘
‘35 HTpaHCHSII_II/ISI U €€ 3TaIbl H 1 H H H ‘
‘36 HKOI[I/IpOBaHI/Ie aMMHOKHCIOT. Posib prbocom B OnocuHTe3e Genka H 1 H H H ‘
‘37 HOpraHmaum{ reHOMa Y IPOKapHOT U DYKapHOT H 1 H H H ‘
‘38 HMOJ‘IGKYIISIPHLIG MEXaHU3MBI IKCTIPECCHH TEHOB Y 3YKapUOT H 1 H H H ‘
39 |[Bupycbl — BHEKJIIETOUHbIE (DOPMBI KU3HH U OOJIMTaTHBIC TTapa3uThl. || 1 0.5

ITpakTryeckas pabora «CozaHre MOJENIN BUPYCa»
‘40 HBI/IpyCHLIe 3a00JIeBaHNUs YEJIOBEKA, )KUBOTHBIX, PACTECHHI H 1 H H H ‘
‘41 HHaHOTeXHOHOFI/II/I B OMOJIOTHH Y MEIUIINHE H 1 H H H ‘
‘42 H}KI/BHeHHHﬁ [UKJI KJIETKU H 1 H H H ‘
‘43 HManI/IqHLIﬁ cunre3 JJHK H 1 H H H ‘
44 | Xpomocowmsl. JlabopatopHas pabota «/3yueHre XxpoMocoM Ha 1 0.5

TOTOBBIX MUKpOIpEnapaTax»
‘45 HJIeJIeHI/Ie KJIETKH — MHUTO3 H 1 H H H ‘




Ne Tema ypoka ‘ KoanuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bceero|| Kortponsnsie || ITpakTuueckue obpasosatenbHbIe
padoTHI padoThI PeCypebt

46 || Tums! kierok. Kaprokunes u uutokunes. JlaboparopHas pabora 1 0.5

«HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha

TOTOBBIX MUKPOIIPENapaTax)»
‘47 HPerJISII_[I/ISI YKM3HEHHOTI'O IMKJIA KJIETOK H H H H ‘
‘48 HOpraHmM KaK €IMHOE LIEJI0e H H H H ‘
49 |Txanu pactenuii. JJaboparopHas padora «3ydeHue Tkanen 0.5

pacTeHUN»
50 |Txanu XMBOTHBIX U YenoBeka. JlaboparopHas padora «3yueHue 1 0.5

TKaHel JKUBOTHBIX)»
51 ||Opransl. Cuctemsl opranoB. JJaboparopuas pabota «3ydyenue 1 0.5

OPraHOB IIBETKOBOTO PACTCHUS»
‘52 HOnopa TEJIa OPraHU3MOB H 1 H H H ‘
‘53 H[[BH)KeHne OpraHu3MOB H 1 H H H ‘
‘54 HHI/ITaHI/Ie OpPraHU3MOB H 1 H H H ‘
55 ||[IuTaHue MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTenbHas cuctema 1

4eI0BeKa
‘56 H[[LIxaHI/Ie OpraHU3MOB H 1 H H H ‘
‘57 H[[LIxaHI/Ie NIO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA H 1 H H H ‘
‘58 HTpchnopT BEIIIECTB Y OPraHU3MOB H 1 H H H ‘
‘59 HKpOBeHOCHaﬂ CHCTEMA ITO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA H 1 H H H ‘
‘60 HBHJ:[eneHI/Ie y OPTaHU3MOB H 1 H H H ‘
‘61 H3amHTa y OpPraHu3MOB H 1 H H H ‘
‘62 HI/IMMyHHaSI cHCTEMa YeJIOBEKa H 1 H H H ‘
‘63 HPEBI[pa)KI/IMOCTL Y PETYJISIUS Y OPTaHU3MOB H 1 H H H ‘
64 |['ymopanbHas peryisiius U SHJOKPUHHAS CHCTEMa KUBOTHBIX U 1

JeJIoBeKa
‘65 H(DOpMLI Pa3sMHOXKEHHUs] OPTaHU3MOB H H H H ‘
‘66 HHOJ‘IOBO@ Pa3sMHOKCHUE H H H H ‘




Ne Tema ypoka ‘ KoanuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero| Kontponbusie || IIpakTnueckue obpasosatenbHbIe
padoTHI padoThI PeCYpCBI

67 | Meiios [ [ [ | |
68 |["amerorenes. O6pa3oBaHME U PA3BUTHE MOJTOBBIX KIETOK. 0.5

JlaGopatopHas pabota «3yueHue cTpoeHus MOJIOBbIX KIETOK Ha

TOTOBBIX MHUKPOIpEnapaTax»
‘69 HI/IHI[I/IBI/II[yaJILHOG pa3BUTHE OPraHU3MOB — OHTOI'EHE3 H H H H ‘
‘70 H3al<nam<a OpPraHoOB U TKaHeW M3 3apOJbIIIEBbIX JIUCTKOB H H H H ‘
71 |[Poct u pa3BuTHE )XMBOTHBIX. JlaboparopHas padoTa «BrIsiBieHHE 0.5

MIPU3HAKOB CXOJICTBA 3aPO/IBIIICH MO3BOHOYHBIX JKUBOTHBIX)
72 |[Pa3mMHOXeHHE U pa3BuTHE pacTeHuid. JlaboparopHas pabora 1 0.5

«CTpoeHne OpraHoB pa3MHOKEHHsI BHICIIUX PACTCHUI»
‘73 HI/ICTOpI/Iﬂ CTaHOBJICHUS M PA3BUTHS TCHETHKHU KaK HAYKU H H H H
74 ||OcHOBHBIC TIOHATHS U CHMBOJIBI TeHeTHKU. JIaBopaTopHas padora 0.5

«Jlpo3oduina kak 0ObEKT TeHETUYECKUX HCCIIeIOBAaHUI
75 ||[3akOHOMEpPHOCTHU Hacjel0BaHUs NPU3HAKOB. MOHOTHOpUAHOE 1 0.5

ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB

MOHOTHOPUAHOTO CKpEIIMBaHUs Y Ip030(pHIIb!"
‘76 HLIHTonomquKHe OCHOBBI MOHOTHOPHIHOTO CKPETIUBAHHMS H H H H ‘
‘77 HAHanmI/Ipy}omee ckpemBanue. Hermoinoe 1oMuHUpoBanue H H H H ‘
78 ||durubpumnoe ckpernmBanue. [Ipaktudeckas padora «3ydeHne 0.5

pe3yabTaTOB TUTHOPUHOTO CKPEIIUBAHUS Y IPO30(UIBD)
‘79 HLIHTonomquKI/Ie OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS H 1 H H H ‘
‘80 HCuenneHHoe HacleI0BaHNe IPU3HAKOB H 1 H H H ‘
‘81 HXpOMOCOMHaH TEOPHUsl HACIEACTBEHHOCTU H 1 H H H ‘
‘82 HFeHeTHKa noja H 1 H H H ‘
‘83 HFeHOTI/In KaK 11eJJOCTHAs CUCTEMA H 1 H H H ‘
84 |['eHeTHYeCKHil KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX U 1

YeJIoBeKa
‘85 HI/ISMquHBOCTB MPU3HAKOB. BUIbI N3MEHYNBOCTH H 1 H H H ‘




Ne Tema ypoka ‘ KoanuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbubie || [TpakTuueckue obpazoBaTenbHbIe
padoTHI padoThI peCypebl
‘86 thogn@ukauHOHHaﬂHBMquHBOCTL || “ “ “
87 |BapuanuoHHBIN pAa U BapualmonHas kpusas. JlabopaTopHas 0.5
pabota «/ccienoBanue 3aKkOHOMEPHOCTEH MO (UKALTMOHHON
M3MeH4MBOCTHU. [IoCcTpoeHNE BapHAIMOHHOTO psifia U BapUAIIMOHHOMN
KPUBOI»
‘88 HFeHOTHHquCKaﬂHBMquHBOCTbQK0M6HHaTHBHaﬂHBMquHBOCTL “ || “ “
89 |[MyraunonHas u3MeHUINBOCTh. [IpakTiydeckas pabora «MyTanuu y 0.5
po30Q bl (Ha TOTOBBIX MUKPOIIpETIapaTax)
90 |3akOHOMEpPHOCTU MYTALIMOHHOTI'O Mpoliecca. DMUTeHeTHKa U 1
SMUTeHOMHUKA
91 |I'eneruka yenoBeka. IIpaktuueckas padora «CocraBnenue u anamms | 1 0.5
POJIOCIIOBHOM
‘92 HBAGTOHBIMGHHHHHCKOﬁIEHBTHKH |‘ H H H
93 |3HavueHMe MEIUIIMHCKON FeHETUKHU B MPEIOTBPAIICHUH U JICYCHUN
TeHETHYECKUX 3a00JIeBaHU YeIoBeKa
94 ||OcHoBHBIe OHATHS cenekuuu. JlabopaTopHas pabdora «3yueHue 1 0.5
COPTOB KYJIBTYPHBIX PACTECHHUI U TIOPOJ JOMAITHUX KHUBOTHBIX)
95 |[Merobl ceneKIMOHHOM paboThl. JlabopaTtopHas pabota «M3yuyenne | 1 0.5
METOJIOB CEJICKIIUH PACTCHUI)
96 || locTKeHHUs CeNeKIINU pacTeHUH U KUBOTHBIX. [IpakTndeckas 1
pabota «[IpuBHBKa pacTeHUI»
‘97 HCoxpaHeHHe,H3yquHe11ch0ﬂb3OBaHHereHeTquCKHxpmcprOB “ H H H
98 |buorexHoNOrUs KaK HayKa M OTpaciib Mpou3BoACTBa. [IpakTnueckas 0.5
pabota «3yuenne 00beKTOB OMOTEXHOIOTUM
‘99 HOCHOBHBIC HaIpaBJICHUs] CHHTETUYECKOH Onooruu H 1 H H H
MOOHX@OMOCOMHaﬂHIBHHaﬁHHﬁwHepHH " 1 " H "
‘101‘bﬂeﬂHuHHCKHe6HOTeXHon0rHH H 1 H “ H
102 ||Pe3epBHBIii ypok. [loBTOpeHmEe, 0000IIeHNE, CHCTEMATH3AIHS 1

3HAHUH




Ne Tema ypoka ‘ KonnuectBo wacoB ‘ DneKTpoHHBIE U(POBHIE
n/m Bcero| Kontponbusie || IIpakTnueckue obpasosatenbHbIe
padoTHI padoThI PeCYpCBI
(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 || 0 [ 135 |
11 KJIACC
No Tema ypoka ‘ KonnuectBo yacoB ‘ DNeKTpOHHBIE UPPOBHIC
n/n Bcero| Kontponsasie || IIpaktuueckue obpasoBatesbHbIe
paboTHI paboTHI peCyperI
‘l ||3BOJ1}011H0HHas{ teopust Y. JlapBuna H 1 H H H ‘
‘2 ”I[BI/I)I(yH_[I/Ie CHUJIBI 3BOJIFOLIMM BUJIOB 110 Y. /{apBuny H 1 H H H ‘
‘3 ||Bopb6a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD H 1 H H H ‘
‘4 ”CDOpMI/IpOBaHI/IC CUHTETHYECKOI TEOpUU IBOTIOINU H 1 H H H ‘
5  ||Drarbl 3BONIOIMOHHOTO MPOIecca: MUKPO3BOIIOLUS U 1
MaKpPO3BOIIOIUS
‘6 ||H0nyn;1u1/1;1 — 3JIeMEHTapHas eIMHUIA IBOJIIOIUU H 1 H H H ‘
7 |[3akoH reHermueckoro paBHoBecus J[x. Xapau, B. BaituOepra. 1 0.5
JlaboparopHas paboTa «BpIsiBIeHNE N3BMEHUYUBOCTH Y 0COOEH OJJTHOTO
BUJIA»
‘8 ||3neMeHTaprle (bakTOpbI BOJTIOLUU H 1 H H H ‘
‘9 ||3(1)(1)eKT ocHoBatels. DPPEeKT OYTHIIIOYHOTO FOPIIBIIIKA H 1 H H H ‘
‘10 ||M1/Irpau1/11/1. W3omsuu nomysisiiuil: reorpaguyeckas, 6I/IOJ'IOFI/I‘IGCKa$IH 1 H H H ‘
‘11 ||ECTeCTBeHHLII7I 0TOOp — HaNpaBJSIIOIUN (AKTOP IBOIIOIUH H 1 H H H ‘
‘12 ||HOJ10B0171 oTOop H 1 H H H ‘
13 |IIprcroco6ieHHOCTh OPraHU3MOB KaK Pe3ybTaT MUKPOIBOJIIOLINH. 1 0.5
JlaGopaTtopHas pabota «M3y4ueHue apoMopdo30B U UANOATATITAITANA
Y PACTCHHI U KUBOTHBIX)
14 |IIpumeps! mpucnocoOIeHU y OpraHu3MoB: Mopdooruueckue, 1 0.5

dusnonornueckue, OMOXUMHUUYECKUE, TOBeaeHUeckue. JlabopaTopHas
pabota «lIpucrnocoOneHust OpraHu3MOB U UX OTHOCHTETIbHAS
11E€JIECO00Pa3HOCThY




Ne Tema ypoxka KonnuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero| Kontponsusie || I[Ipaktuueckue obpasosatenbHbIe
padoThI padoThI PeCYpCBI

15 |Bun, ero kpurepuu u cTpykrypa. Jlabopatopnas padora 1 0.5

«CpaBHEHHE BUIOB 10 MOPPOJIOTrHUECKOMY KPUTEPUIO»
16 ||Crpyxrypa Bua |1 ] || | |
‘17 ||BI/I,Z[OO6paSOBaHI/Ie KaK pe3yJIbTaT MUKPOIBOIIOLIUN “ 1 “ “ H ‘
‘18 ||CB513B MHKPO3BOJIFOLHH U SUAEMUAOTIOTUA “ 1 “ “ H ‘
19 |MaxkposBomtorus. [laneoHTonornyeckue MeTo1bl H3y4eHUs 1

9BOJIIOLIUU
‘20 ||BHoreorpa(queCKHe METO/Ibl U3YUCHUS IBOJFOIIUN H 1 H H H ‘
21 ||[DMOpHOIOrHYECKHE U CPAaBHUTEIHHO-MOP(OIOTHIECKHE METOIBI 1

U3y4EHHsI SBOJIIOLIUI
22 |[MosekyssspHO-T€HeTUYEeCKHe, OMOXUMUYECKUE U MaTeMaTHUECKUe 1

METO/IbI H3YYCHUS IBOIOINN
‘23 ||O6HII/I€ 3aKOHOMEPHOCTH IBOJIIOIIHU H 1 H H H ‘
‘24 ”AI[aHTI/IBHaSI panuanys. HepaBHOMEpPHOCTb TEMITOB BOJIOIMH H 1 H H H ‘
‘25 ||HaquLIe THIIOTE3bl IPOUCXOXKICHUS KU3HU Ha 3emiie H 1 H H H ‘
‘26 ”I[OHay‘IHBIe IIPEJICTaBICHMSI O 3apOXKACHUN KU3HU H 1 H H H ‘
‘27 ”OCHOBHBIG ATarbl HEOPTaHUYECKOUN 3BOIFOLIUH H 1 H H H ‘
‘28 ”FI/IHOTG?,BI 3apOKJICHUS JKU3HU H 1 H H H ‘
29 |[Mcropus 3emun u MeTobl e€ n3ydenusi. Jlabopatopuas padora 1 0.5

«V3ydyeHue 1 onucaHne HCKOMAEMBIX OCTaTKOB APEBHUX

OpPTaHU3MOBY
‘30 ||HaqanLHLIe 9Tarbl OPraHMYeCKON BOTIOIMU H 1 H H H ‘
‘31 ||9BOJ'IIOI_II/I$I 5YKapuoT H 1 H H H ‘
32 ||OcHOBHBIE 3TaMbI 3BOMIOLNUN PACTUTEIbHOTO MUpa. [IpakTnueckas 1 0.5

pabota «M3ydyeHre ocoOeHHOCTEN CTPOSHUS paCTEeHHI pa3HbIX

OTJICJIOBY
‘33 ”OCHOBHLIC ATaIlbl BOJIIOLUH JKUBOTHOTO MUPA H H H H ‘
‘34 ||9130J1}011H$1 KHUBOTHBIX. [IpakTnueckas padota «/3yuenune H H H 0.5 H ‘




Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbhbie || [Ipaktuueckue obpazoBaTenbHbIe
padoThI padoThI PeCYpCBI

‘ ||oco6eHHOCTeP"I CTPOEHUS TTO3BOHOYHBIX KHBOTHBIX) “ “ “ H ‘
‘35 ||Pa313HTHe JKU3HU Ha 3eMJI€ 110 3paM M [epuoiaM H 1 H H H ‘
‘36 ||MaCCOBHe BBIMUPAHUS — JKOJIOTMYECKHUE KPU3ZUCHI IIPOLLIOTO H 1 H H H ‘
‘37 ||COBpeMeHHLH71 HKOJIOTMYECKUI KPU3HC, Er0 OCOOEHHOCTH H 1 H H H ‘
‘38 ”COBpeMeHHa}I CHCTEMa OPTraHUYECKOTO MPOIILJIOTO “ 1 “ “ H ‘
‘39 ||OCHOBHbIe cCHCTEMaTHYEeCKHe IPYIIbl OPraHU3MOB H 1 H H H ‘
‘40 ||AHTpOHOJIOFI/I$I — HAyKa O 4eJI0BEKe H 1 H H H ‘
‘41 ||Pa33HTHe MPEJCTAaBICHUI O TPOUCXOKICHUH YEJIOBEKA H 1 H H H ‘
42 ||Mecto 4enoBeka B CUCTEME opranudeckoro mupa. Jlaboparopuas 1 0.5

pabota «/3ydyeHue 0oCOOEHHOCTEN CTPOEHUS CKeJleTa YeJIOBEKa,

CBSI3aHHBIX C IPSIMOXOKICHUEM
‘43 ”I[BI/I)I(yH_[I/Ie CHJIbI AHTPOIIOIeHE3a H 1 H H H ‘
44 ||CooTHolIIEHHE OMOIOTUYECKUX U COLIMATBHBIX (JaKTOPOB B 1

AQHTPOIIOTEHE3e
‘45 ”OCHOBHBIG CTaJIMU AHTPOIIOreHe3a H 1 H H H ‘
‘46 ”HaJ'IeOFeHCTI/IKa U NaJIeOTeHOMHUKA H 1 H H H ‘
‘47 ||3BOJ'IIOI_II/I$I COBPEMEHHOT0 YEJIOBEKA H 1 H H H ‘
48 |Yenoseueckue pacsl. [IpakTrueckas pabota «3yuenue 1 0.5

YKOJIOTUYECKUX aaNTaIllil YeIOBeKay
‘49 ”Me)K,I[I/ICI_II/IHJII/IHapHLIe METO/Ibl aHTPOIIOJIOTHUH H 1 H H H ‘
‘50 ||3apO)K,Z[CHI/IC Y Pa3BUTHE DKOJIOTHU H 1 H H H ‘
51 |[Mertonasl sxonorun. JlaboparopHas padota «M3ydeHne MeTo10B 0.5

HKOJIOTHYECKUX MCCIICJOBAHMI
‘52 ||3Haqu14e DKOJIOTUYECKHUX 3HAHWHU 1 YeJIoBeKa H H H H ‘
‘53 ”9KOJ‘IOFI/I‘{CCKI/IC (baxkTopsl H H H H ‘
54 ||AGuotnyeckue pakTopsl. CBET KaK 3KOJIOTHYECKHH (HaKTop. 0.5

BJIMAHHIO CBETA»

JlaGopaTopHast pabota «BpIsiBIeHHe MPUCTTOCOOTIEHUH OPraHU3MOB K




No Tema ypoka ‘ KomauuectBo yacoB ‘ DneKTpoHHBIE U(POBHIE
n/m Bcero| Kontponsusie || I[Ipaktuueckue obpasosatenbHbIe
padoThI padoThI PeCYpCBI

55 |[AGuotnyeckue pakropsl. Temmneparypa Kak sKoorudeckuit pakrop.| 1 0.5

JlaGopatopHas paboTa «BplsiBiIeHHE TPUCIIOCOOIEHUH OPraHU3MOB K

BIIMSTHUIO TEMIIEPATYPBD»
56 |[AGuotnyeckue pakTopsl. BiakHOCTh Kak SKOJIOTHYECKUN (HaKTOP. 1 0.5

JlaGopatopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH pacTeHUH U3

pa3HBIX MECT OOUTAHUS
‘57 ||Cpe;11>1 0o0UTaHUSI OPraHU3MOB H 1 H H H ‘
‘58 ”BI/IOJ‘IOFI/I‘I@CKHC PUTMBI H 1 H H H ‘
‘59 ||}KI/I3HeHHLIe (hopMBI OpraHU3MOB H 1 H H H ‘
‘60 ”BI/IOTI/I‘ICCKI/IC (bakTopsI H 1 H H H ‘
61 |[3naueHue OMOTUYECKUX B3aMMOJCHCTBHIMA ISl CYIIECTBOBAHUS 1

OpPraHU3MOB B CpeJie OOUTaHMs
‘62 ||9KonornquKHe XapaKTEPUCTUKU MONYJISLUN H 1 H H H ‘
63 ||OcHOBHBIE MOKA3aTENIN NONMYJISIUN: YUCIEHHOCTD, INIOTHOCTH, 1

BO3PACTHAS U TOJOBasi CTPYKTypa
64 ||OcHOBHBIE NMOKA3aTENN NOMYJISILUU: POXKIAEMOCTb, TPUPOCT, TEMIT 1

pocTa, CMEpTHOCTh, MUTPAITHH
‘65 ||3I<0J10mqecxas[ CTPYKTYpa NMOMYJISALUH H 1 H H H ‘
‘66 ”I[I/IHaMI/IKa TIOTTYJISIITUH U €€ PeTyIIsIus H 1 H H H ‘
‘67 ”KpI/IBBIe pOCTa YMCICHHOCTH nonynsiuu. Kpusble BBDKMBaHUS H 1 H H H ‘
68 |Oxomormueckas Huma Buja. JlJaboparopHas paborta 1 0.5

«[IpucmocobieHnst CeMsiH paCTEHHI K PACCEIICHUIOY
‘69 ”BI/IJI KaK CHCTEeMa TOIYJISIIAMA H 1 H H H ‘
‘70 ||3aKOHOMepHOCTI/I MTOBEJICHUS ¥ MUTPALUI )KUBOTHBIX H 1 H H H ‘
‘71 ||Coo61ueCTBo OpraHu3MOB — OUOLIEHO3 H 1 H H H ‘
‘72 ||3KOCI/ICTeMa KaK OTKpBITasi CUCTEMA H 1 H H H ‘
‘73 ||prr0130p0T BEIIECTB M MIOTOK SHEPTUHU B 3KOCHCTEME H 1 H H H ‘
‘74 ”OCHOBHBIe MTOKAa3aTeIN SKOCUCTEMBI H 1 H H H ‘




Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero| Kontponsusie || I[Ipaktuueckue obpasosatenbHbIe
padoThI padoThI PeCYpCBI

‘75 ||3K0J10mquKHe MUPAMU/IBI “ “ “ H ‘
‘76 ||I/I3MCHCHI/I$I CO0O0IIECTB — CYKIECCUU H H H H ‘
77 |I[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI

MOpER U OKEaHOB
78 ||[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, JIECOB, CTETICH, 1

IIyCTBbIHb
‘79 ”AHTpOl‘IOFCHHHe 9KOCHCTEMBI H H H H
80 |YpOoakocucremsl. [IpakTuueckas padbora «/3ydeHue u onrcanue 0.5

ypOOIKOCHUCTEMBI»
81 ||3axoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN 1

OpPraHu3MOB B 9KOCHCTEMAax
82 |[MexaHM3MBI BO3JICHCTBHUS 3arpsI3HEHUI Pa3HBIX THIIOB Ha 1

CyOOpraHM3MEeHHOM, OPIraHU3MEHHOM, MONYJISILIMOHHOM U

HKOCHUCTEMHOM YPOBHSIX
‘83 ||BH0C(1)epa — oOmemnianeTapHas 000104Ka 3eMIId H 1 H H H ‘
‘84 ||quHHe B. 1. Bepnaackoro o buocgepe H 1 H H H ‘
‘85 ||3aKOHOMepHOCTI/I CYIIECTBOBaHUS OHOChEpHI H 1 H H H ‘
‘86 ”prTOBOpOTBI BEIIECTB U OMOT€OXUMUYECKHE ITHKIIBI H 1 H H H ‘
‘87 ||30HaJ'II>HOCTI> ouocdeprl. OcHOBHEIE OMOMBI CyIIN H 1 H H H ‘
‘88 ||YCT01711H/IBOCTL ouocdepsl H 1 H H H ‘
‘89 ||3KOJ10r1/1qecxne KPHU3UCHI M UX IPHUYNHBI H 1 H H H ‘
‘90 ”BOSI[CI‘/’ICTBI/IG yesoBeKa Ha buocdepy H 1 H H H ‘
‘91 ||AHTponoreHHoe BO3/ICHICTBUE HA PACTUTEIbHBIIN U )KUBOTHBIN MUD H 1 H H H ‘
92_|Oxpaia npuposst [ | | |
93 ||OcHOBHBIE IPUHIUITBI YCTOMYUBOTO PA3BUTHUS UEIOBEUECTBA U 1

PUPOIBI
94 |[PanMoHambHOE MPUPOIONIONB30BAHUE U COXPAaHEHHE 1

OHOJIOrMYECKOro pa3Hoodpasus 3emiu




Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/n Beero| Kontponsnsie || Ilpaktuueckue obpazoBaTenbHbIe
padoThI padoThI PeCYpCBI
‘95 ||O606LueHHe 10 TeMe «MUKpO3BOJIIOLUs U €€ Pe3yJIbTaThI» “ 1 “ “ H
‘96 ||O606LueHHe 1o TeMe «MakposBoIIIOLUs U €€ Pe3yNIbTaTh» H 1 H H H
97 ||O6006mmenue no reme «IIporcxoxkaeHne u pa3BUTHE )KU3HU Ha 1
3emiien
‘98 ||O606LueHHe 10 teme «IIporcxosxieHne YeI0BeKa — AHTPOIIOIeHE3) “ 1 “ “ H
99 [|O6o0meHue Mo TeMe «IKOJIOTUs — HayKa O B3aMMOOTHOIICHHUSX
OPraHU3MOB»
‘100 ||O6o61ueHHe 1o Teme «Opranu3mbl U cpefia OOUTaHUs» H 1 H H H
‘101 ||O606meHHe 110 TeMe «DKOJIOTHS BHJIOB U TOIYJISIIHID H 1 H H H
‘102 ||O6o6meHHe 1o teme «buocdepa — rnobasnpHas IKOCHCTEMA» H 1 H H H
IOBILEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 102 | 0 [ 75 |




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* buosorus, 11 knacce/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue; noa
penakiueit [laceunnka B.B., Akiinonepnoe obuiectBo «M3narensctBo «lIpocBemnienue»

* buonorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue; noa
penakmueit [Taceunnka B.B., AkiinonepHoe odmectBo «M3aatensctBo «IIpocBemienuey
METOJANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pocculickas 351ekTpoHHas mIKoJIa
https://resh.edu.ru/



		2023-09-01T22:55:56+0300
	Барыгина Марина Павловна
	Я являюсь автором этого документа




