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MNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma no yueOnomy npeamery "buonorus" (nanee - Ouosorusi) Ha ypoBHE CPEIHETO
obmiero oopazoBanus paspaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 oOpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmmbl
BOCIIMTaHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBJIIETCS OJIHUM M3 KOMIIOHEHTOB NpEeAMETHON 005acTh «EcTecTBEeHHO-HAay4YHbIE IPEIMETHI».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHblE NpPEAMETHI, H3ydaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPO(EeCcCCHOHANIBHBIM M BBICIIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX C MpodopueHTanueit
oOyuaronuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH Hay4dyHOTo 3HaHU,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeU U 3a1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE, onpeemseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs yueOHOTO MaTepuania
C y4€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peain30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3yYeHHUEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEOYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupoaHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYy4YaloUIMXCsl MO OCBOGHUIO COAEpkKaHHS OHOJOTHYecKOro oOpa3oBaHHs Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepllacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyuaronuxcs O JKMBOM MPHUpOJEC, OCHOBAX MOJIEKYIAPHOM U KIETOYHOH Ouonoruu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJYYeHUIO0 OMOJIOrMYecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIIsIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX NpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3leioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEICHUS
MIPUKJIATHOTO ¥ TIOMCKOBOTO XapakKTepa, KOTOPbIE MOYHO HCIIOJIB30BAaTh KaK OPUEHTHUPBI s



nocienyomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YYaIONIUMUCS IPH H3YICHUH QU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mporpamMmbl 1Mo ydeOHOMY TmpenMery "buosorus" oTpaxkaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emJie, COXpaHEHHs OWOJOTHYECKOTO pa3zHOOOpa3us
mwiaHeTtl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOM Ouosioruw,
AMOPHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHN U CUHTETHUECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOyJarolmuxcsi 1Mo OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dusmosiornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U MpaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OHOIEHO03a, SKOCHCTEMBbl, O BbLIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonoruueckux 3HaHWM. [ pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaroluxcsi K OMOJIOrUu
Hapsiy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WJIM HWHOM
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOa€HHOM ypOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alldU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHnue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl IPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTrxkeHue 1eu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHueM CIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMSIX, THIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJaloluxcsi ¢  METOJaMH  TO3HAHMSI ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYeCKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMOoJIOTHHy,
SMOPHOJIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TAJEOHTOJOTHH, OSKOJOIMM); METOJAAMU  CaMOCTOSATEIbHOTO  MPOBEJCHMS
OMOJIOTUYECKUX MCCIIEJOBAHUN B J1a0OpaTopuud M B Mpupoje (HaOIroAeHue, H3MEpeHHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZicHHe OOYYalOUUMHCS YMEHMSIMU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIW3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIUIO; TOIb30BATHCS OMOIOTMYECKOM TEPMHUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS
CBOEH JIeATENPHOCTH 110 OTHOIIEHHIO K OKpY)Kalolled NpUpOJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/IOPOBBIO  OKpPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH M COONIOAATH  MEpbI



npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBPHOCTH B UYPE3BBIUANHBIX CHUTYalHsSX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIE OTKPHITHA B OOJIACTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HWCCIICAOBAHUS, MPOBEICHHS
OKCTIEPUMEHTAIBHBIX ~HCCIIECAOBAHUM, pelmeHus] OWOJIOTMYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHPOBAHME HKOJIOTUYECKOH, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIIUMUCS KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHue mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJIOB, 3KOCUCTEM, Ouochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CoOMoaeHusl Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCITHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHHI B OBCETHEBHON KU3HU;

CO3JaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHOM TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyroemMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTAMU
pervoHa.

OO6miee 9MCIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OMOJIOTHM Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpPM, METONOB M CpPeACTB OOydeHHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEero Mpo¢deCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00y4eHHWU OHOJIOTHMU HA YTIyOJIEHHOM YpPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOpHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBUA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Cognepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHAass Hayka. KpaTkas uctopusi pa3BUTHsI OHMOJIOTHH.
buonornueckne Haykum W M3y4aemble UMH TpooOsieMbl. DyHIaMEHTadbHbIE, TPUKIAJHBIE U
MMOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJOrMM B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouosnoruei. 3HaueHHWe OWOJOTMM B IPAKTHYECKOMN
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. U. Bepuanckuii, U. II. IlaBno, M. 1. Meunuko, H. U. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsI3b OMOJIOTHN C IPYrUMU HaykamMmu», «CHuctema OMOJIOTHYECKHX
HAyK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust ononoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb H YHNOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpPraHHU3alUs, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJICKYJSIDHBIM, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUOBOM, 3KOCHUCTEMHBIN (OHOTEO1ICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUS MaTepuu. Hayku, m3ydaroniue HUBble€ CUCTEMBl Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, mamepenue,
JKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. [locranoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOpPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Guonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKaKEHUSI PE3yJIbTAaTOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «DBHOIIOTHYECKUE CHCTEMBI»,
«CBoOMCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyIOBaHUE ATl IPOBEACHHS HAOTIOACHUN, N3MEPEHHIA,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcrnosb30BaHUE Pa3IUYHBIX METOJOB MPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Krnetka — cTpykTypHO-(DYHKIIMOHATBHAS €IMHULA KHBOTO. VICTOpUS OTKPBHITHS KJICTKH.
Paboter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpuUHu.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOW OMOJOrMM: MHUKPOCKOIUS, XpomaTtorpadus,
anekTpodopes, METoJ  MEUYeHBIX aroMoB, aud¢epeHnuanbHoe  HeHTpudyrupoBaHue,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipr 1 cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIN MHUKpocKom», «cropus
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepHAIBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KJIETOYHOM OHOJOrMM (XpomMartorpadus,
anektpodopes, nudpdepennranbroe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opranu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTEN, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHUU KIETKU, TEIUIOPETrYISIHHU.
MunepasnbHbI€ BellecTBa KIETKH, UX OHoJsiorndyeckasi pob. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. bronorndeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mmoiekynbl. [lepBuunasi cTpykTypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTwdHas, deTBepTUYHas CTPYKTyphl. JleHartypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AUcaxapuibl, OJIMTOCaXapHuabl W mojucaxapuisl. OOruit
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa yrieBoJoB. buonormueckue QyHKIuu
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pyHkiuu aunuaoB. O0mue
CBOMCTBa OHMOJOrMYecKMX MeMOpaH — TeKy4YecTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykineoTumbl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — naBoiinas crnmpanib.
Mectonaxoxaenue u ouonorunueckue pynknuu JJHK. Bunst PHK. ®ynxiun PHK B knetke.

Crpoenue moinekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBleHHbIE TNEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrtpykTypHas OuonoTvs: OMOXMMHUYECKHEe U OMOPU3NYECKHE HCCIEAOBAHMS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiekyl. Modenuposanue cmpykmypol u  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CuHme3 OUOMONEKY U
UX HENPUPOOHLIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ionunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caurep, C.
[Ipy3unep.

Huarpammbl:  «Pacnipenenenre XMMHYECKMX JJIEMEHTOB B HEXKHUBOW  MPUPOJIEN,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B KMBOW MPUPOJIEN.



Tabmuuer u cxembl: «llepuoandeckas TabmUIA XUMHYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

ObopynoBanue: XUMUYECKas 1OCy1a ¥ 000pyI0BaHHE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «lccienoBanue HyKIE€HMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl kneTok: 3ykapuoTudeckass U IMpokapuoruyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KJIETKHU.

Crpoenne mnpokapuoTHUeCKoW KieTku. Kierounas crTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto u
POJIh MPOKAPUOT B OMOIIEHO3AX.

Crpoenue n QyHKIMOHUpPOBAHHE dyKapUOTHUecKoi kieTku. [lma3zmarnyeckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obnery€éHHas audd@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcropt). [lomynponumaemocts MeMOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOca. DHJIOIUTO3: MHHOIUTO3, aronuros3. Dx30nuTo3. Kiierounas crenka.
CtpykTypa ¥ QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUH, TpUOOB.

[urommazma. I[luro3onb. Llurockener. [IBmwxkeHue mutoruia3Mbl. OpraHoOUIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaoIazMarndeckas cetb (JIIC), ammapar ['onbmku,
JU30COMBI, UX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUAOB KIIETKU.
Ctpoenue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbiX kKieTok. Knetounslid cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepeackosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHIpUM u 1muactuld. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IIJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem6panubie opranousl kietku CtpoeHue u (QyHKIMH HEMEMOpPaHHBIX OpPraHOMI0B
kieTku. Pubocomsel.  [lpomeosicymounvie  ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE KIYTMKOB M PECHHUYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOEHHE U (PyHKIMH.
SnepHblii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE pPacHOJIOKEHHE XPOMOCOM B HMHTEp(azHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsle  BkmtoueHusa.  CpaBHUTENbHas  XapakTEPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.



Tabmuuer u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENIbHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Aapo», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIpEnaparbl pacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOYHON MEMOpaHbI».

JladbopaTopHas padora «/ccienoBanue miasMoin3a U JCTUIa3MOJIM3a B PACTUTEIHHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPIUU B KJIeTKe

AccUMWIALNS U TUCCUMWIALIMS — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoOIEeccax.
DOHepretuyeckoe oOecrieueHue kieTku: npeBpaimeHue AT® B 0OMEHHBIX Mpolieccax.
@DepMeHTaTUBHBIM XapakTep peakluid KIeTOYHOro MeradbonuszMa. DepMeHTHI, UX CTPOCHUE,
cBoiicTBa W MexaHusM jeWctBus. KodepmeHTsl. OTinums (QepMEHTOB OT HEOPraHUYECKUX
Kataiau3aTopoB.  benku-aktuBaTtopel M O€JIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIECTB B KieTke. DotocuHTe3. AHOKCUeHHbIU U
okcucennvlll omocunmes 'y oaxmeputi. Ceemocobuparowue nuemMenmsl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xymopomnactoB B nporecce GoTocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpH(ULUpYROIIME
OakTepuu, jxerne300aKkTepru, cepoOaKkTeprn, BOJOPOIHBIC OAKTEPHH. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloAroToBUTENbHBIN H3Tall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonoruyeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuinpoBaHue.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomonnoti ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Mepes  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHEpreTudeckuii oOmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopatopnas padora «/3ydyeHue KaTaJIUTHUYECKOW aKTUBHOCTU (epMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlaGopatopuass pabora «M3yueHue (EepMEHTATHMBHOTO pACLICIUICHUS IEepPOKCHAa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHasi padora «CpaBHeHHE POLIECCOB (DOTOCHMHTE3a U XEMOCUHTE3a».



JlaGopaTopHasi pa6ora «CpaBHEHUE MTPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HaciieactBenHast uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanust HacneACcTBEHHOHW HWHPOpManuu. [ 'eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMNBI TpaHCKpUNIMK: KOMIUIEMEHTApPHOCTD,
aHTUIApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTesa 6enka. Koauposanue aMuHoKucoT. Ponb pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius 0OMEHHBIX MpolieccoB B kKieTke. KierouHslii romeocTas.

Bupychl — HeksleTouHble (OPMBI JKU3HM U 00IUratHele nmapasutbl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETpPOBUPYCOB, OakTepuodaron. Kusneuwviti yuxn JIHK-codepocaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHble 3a0oneBaHus dYelOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexmnonoeuu 6 ouonocuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubprt w  cxembl: «buocuHTe3 Oenka», «['‘eHeTHUeckuit Kom», «BHUPYCH»,
«baxTepuodarm.

IMpakTuyeckas padora «Co3aaHue MOJCIH BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii 1muki, ero mepuonsl W peryisuus. MuTepdaza m mMuto3. OcoOeHHOCTH
mporeccoB, npoTekarouux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHM M TMOCTCUHTETUYECKUH (TPEMUTOTUYECKUIA) MEpPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  penukanusa.  [lpunnuner  permukanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTHIAPAIUIENbHOCTh. MeXaHu3M
perumkannun  JIHK.  Xpomocombl.  Ctpoenue xpomocom. Temomepbl U Telomepasa.
XpOMOCOMHBIN HAOOp KIETKU — KapUOTHUIl. J(MIIOUIHBIA U TaryIouJHBIA HAOOPHI XPOMOCOM.
I'omonoruunsie xpoMocombl. [1o0BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u nuuToknHes. buosornueckoe 3HaueHHE MUTO3a.

Perymsimust MuTOTMUYECKOTO LMKIA KiIeTKH. [IporpammupyemMas KieTo4yHas THUOENb —
anonTo3.

Knerounoe s1po, XxpoMoCOMBI, (DYHKITMOHANIbHASI TeHOMUKA. Mexanusmol nponughepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemxka» — 6uoungopmamuveckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBI LUK KIETKW», «MuUT03», «CTpoeHHe XpoMOoCoM»,
«Pemmukarus JTHK».



OO6opynoBaHue: CBETOBOH MHKPOCKOI, MUKpompenapaTsl: «MuTO3 B KJIETKax KOpeEIIKa
JTyKa».

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas padora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKa KOpellka Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OAHOKJIETOYHBIC,  KOJOHHUAJBHEIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3ZHEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OAHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTuctbl. KooHuanbHele
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesnoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHAas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, PYHKIUN U PacloIOKEHHUS
TKaHEN B OpraHax pacTEHUM.

Tkanu JKMBOTHBIX M  4YeloBeKa. THWIBI KUBOTHBIX TKaHEW: AIHUTEIHANIbHAsA,
COEJIMHUTENIbHASA, MbllIeyHasi, HepBHasi. OCOOEHHOCTH CTpOeHMs, (PYHKIMI U pacroyokKeHUs
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Opranbl. BerertaTuBHbi€ U T€HEPATUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIMU OpraHoB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKIIETOYHBIX OpPraHU3MOB: aME&OOUIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BIKEHHWE MHOTOKIETOYHBIX pPACTEHUI: TpPOMH3MblI W HACTHUU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediekc. CkeneTHbie
MBIIILBI U UX paboTa.

[Mutanue opranuszmoB. [loryomieHne BOAbI, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusimu. [luTaHue >XUBOTHBIX. BHYTpUIOIIOCTHOE M BHYTPUKIETOYHOE MUIEBApEHUE.
[Tutanue MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBApUTENbHOrO Tpakra. [lumeBapurenbHbIe
xeunesbl. [IummeBapuTenbHas cucTemMa 4esioBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us ra3oB uepe3
MOBEpXHOCTh KieTKU. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabGepHoe u NEroyHoe
npixaHue. JIpixaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpOeHHUSl JETKUX TIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cUCTeMa 4YeloBeKa. MexaHu3M
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONUTAIOMKX. Perynsuus npixanus. JpxaTenbHble 00bEMBI.

Tpancnopr BemiecTB y opraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHH. TpaHcnopr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opraHbl. KpoBeHOoCHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnle, KpOBEHOCHBIE cOCylIbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beigenenne y opraHusMoB. BeineneHune y pacteHuil. BbiaeneHue 'y  KMBOTHBIX.
CoxparutensHble Bakyonu. Opransl BelgeneHus. @PunbTpanms, cekpernuss U oOpaTHOe
BCACBhIBaHUE KaK MEXaHU3MbI pabOThl OPraHoB BhiAeTIeHUS. CBA3b MOJIOCTU Tea C KPOBEHOCHOU
U BBIJCINTEIBHON cHUcTEMaMu. BbiaeneHue y MO3BOHOYHBIX >KMBOTHBIX M uesoBeka. lloukn.
Crpoenue u pyHKIIMOHUpOBaHHE HePpoHa. OOpa30oBaHUE MOYH Y YEITOBEKA.



3amura y OpraHM3MOB. 3alllMTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl OakTepuil u
LUCTHI IPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M UX MPOU3BOHbIE. 3alUTa OpraHu3Ma
or Oone3neil. MMmyHHass cuctema denoBeka. KIETOWHBII W TyMOpPajdbHBIH WMMYHHTET.
Bpoxa€Huelii u TpHOOpPETEHHBIM  crieUu(UYECKUl UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmynuteta (I1. Dpaux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO NMMYHHMTETA B pa3BUTHH CUCTEMHBIX 3a00JIEBAHUH.

PasgpaxkumocTe M peryimsinus y OpraHu3MoB. Pa3ipakuMOCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisinus y pacteHuid. PocToBble BemiecTBa M Mx
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHas perynasiuus y >KUBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedumekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIEKCHI.

I'ymMopanbHas perymsauuss W SHAOKPUHHAs CHUCTEMA JXMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOpPMOHBL. JleiicTBHEe TOpMOHOB. B3amMOCBA3bp HEpPBHOM U
SHIOKPUHHON cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH»,
«baktepun», «llIpocreitmme», «Opranbl [BETKOBBIX pacTeHUil», «CHCTEeMBbl OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHM pacTeHHI»,
«KopueBwie cuctemsl», «Ctpoenue crebnsn», «CTpoeHHWe ITUCTOBOW IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llummesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BbrgenurensbHas cucreMa», «DHIOKpPHHHAA cucremay, «CtpoeHue Mplmus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUA pacTeHUn», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue rujps», «CTpoeHue Iu1aHapumn», «BHyTpeHHee CTpOEHHE 0KIEBOrO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema unsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
9K3EMIUIAPbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETbl TI03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOUYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyloBaHue Juid JAEMOHCTPALMU MOYBEHHOIO M BO3JIYLUIHOIO TMTaHUS pPAacTEeHWH,
pacuiernyieHust KpaxmMaia M OelIKkoB IMoJ JeiicTBueM (epMeHTOB, OOOpyIdOBaHUE Ui
JEMOHCTpPALMH OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta pPa3In4HbIX )KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pa6ora «/3ydeHrne opraHoB LIBETKOBOT'O PACTEHUSD.

Tema 10. Pa3mHoKeHHMe M pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecroioe (BKIII0Yas BEreTaTUBHOE) U M0JI0BOE. Bubl
6ecroyIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIISALUS, (parMeHTalHs, KIOHUPOBAHHUE.



[lonoBoe pa3muHoxenue. [lonoBbie KieTkw, wium ramersl. Meio3. Craauun Meho3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
rporecca. Meio3 1 ero MeCTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpiieBoe  paszButve. l'amerorene3 'y JKMBOTHBIX. IlonoBble  JKene3bl.
OOpa3zoBanue W pa3BUTHE TOJIOBBIX KieToK. Criepmartorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omto10TBOpeHNEe W SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3moB. Mopghozenez — oona u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). Jpobnenue.
Tunsl apoGnenus. [emepmunuposannoe u neoepmunuposannoe opodaenue. bracmyna, munvl
onacmyn. OcoOEHHOCTU IpOOJIEHUST MJIEKOIUTAIOIIKX. 3apOJbIIIEBbIE JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHeM U3 3apoJbIIIeBBIX JIUCTKOB. B3anMHoe BiMsHHE YacTei
Pa3BUBAIOMICTOCS 3apojplia (3MOpUOHANBHAS WHIYKIWA). 3akiajgka IlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HWEpPapXU4YeCKUX B3aMMOJEHCTBHM TeHOB. BnusHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. llocTaomOpuonaneHbIM mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KHBOTHBIX.
buonorudeckoe 3HaueHHE NMPSMOTO M HEMPSAMOIO Pa3BUTHsA, UX PAaCIPOCTPAHEHUE B NMPHUPOJIE.
Tunser pocra >XUBOTHBIX. DaKTOpPBl pETysIUM pPOCTa JKUBOTHBIX M 4YenoBeka. Craguu
MOCTAMOPHOHAJIBHOTO Pa3BUTHUSA y KUBOTHBIX M 4YenoBeka. [lepuonpl oHTOreHe3a denoBeka.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

Pasmuoxenne u pasutue pacreHuid. ['ametodutr m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe CrHOp B Ipoiecce Melosa. ['ameroreHes y pacTeHUH.
OmnonoTBOpEHHE M pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOMHOE OIUIONOTBOPEHHUE Y
LIBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHnu3MBI PETyJIsUN OHTOT€HE3a Y PACTCHUN U KUBOTHBIX.

JdemoHcTpauuu

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

TaGnuuel u cxembl: «BererarnBHoe pa3MHOXXeHHUe», «TuUIbl 6€CHOIOro pa3MHOKEHUSD,
«Pa3MHOXeHHE XJIaMUIOMOHaAb», «Pa3sMHOXKEHHME 5BrieHbl», «Pa3MHOXXEHHME TUAPBDY,
«Merioz», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHLEKIETKM U CIEPMAaTO30MAa»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpamoe u Henpsmoe pas3BuTHe», «Pa3zBuTHE MaiCKOro
Kyka», «Pa3Butue capanum», «Pa3ButHe JIArymkmn», «/{BOMHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OOHOJOJBHBIX M JIBYAOJBHBIX pacTeHUui», «KU3HEHHBIH LIUKI
MOPCKOW  KamycTel», <«OKu3HEHHBIM LUKI Mxa», <OKW3HEHHBIH LMK IANOPOTHUKAY,
«OKW3HEHHBIN [IUKI COCHBI».

ObopynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEpMaTO30HU/10B,
Mozenb «LIUKII pa3BUTHUSA JIATYLIKI.

JlabopaTopnasi pabora «l3yueHne CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BpIsgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYHBOCTH OPraHU3MOB



Hctopust cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEHHbIX Y4€HBIX B pa3BuTUM reHetuku. Paborsr H. K.
Koneuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTHUSI U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, AJIbTEPHATHUBHBIC IPU3HAKH, JOMHUHAHTHBIM W PELIECCUBHBIN NPU3HAK, IOMO3UIOTA,
reTepO3UroTa, YUCTasl JIMHUS, THOPUABI, reHOTHI, (GeHotur. OCHOBHBIE METOJbI TE€HETHUKH:
rUOPUA0TIOrMUECKUN, IUTOJIOTHUECKHUM, MOJIEKYJIIPHO-T€HETUUYECKHI.

JdeMoHcTpanuu

[optpertsl: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeer-Pecorckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduna Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
rudpuioB nepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoii 3akoH MeHpaenss — 3akoH
paciernyieHus npusHakoB. L{uTonsorndyeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.

AHammzupyromee  ckpemuBaHue.  [IpoMexyTO4YHBIM ~ XapakTep  HacJlelIOBaHUSA.
Pacmiensienre npu3HakoB MPU HEMOJTHOM JOMUHHUPOBAHUH.
JlurnOpugHoe cKpemMBaHue. TpeTuid 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO

HacJie0OBaHus MpU3HaKoB. L{uTomornyeckre 0CHOBBI JUTHOPUTHOTO CKPEUIMBAHUSL.

CueruieHHOe HacnenoBanue npusHakoB. Padotsr T. Moprana. CrienieHHOe Hacae0BaHNE
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y TeHaMH. XPOMOCOMHAsI TEOPHUS HACIIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIA MEXaHW3M OMPENETICHUS MOJia. AYTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['oMorameTHbIi M rereporaMeTHbiil moj. ['eHeTudeckass CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKoB, CLETIEHHBIX C ITOJOM.

l'enotun kak wnenoctHas cucreMa. [lnefoTponusi — MHOKECTBEHHOE JEUCTBUE TEHA.
MHOKECTBEHHBIM ayuienu3M. B3anMmozeicTBue HealleNbHbIX TeHOB. KoMIiieMeHTapHOCTb.
Onucras. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPAa3BUTHUSl PACTEHUN, >KUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3MOJIOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3Mbl CUMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne aceKThl KOHTPOJISA U U3MEHEHUS HacJIeICTBEHHOW nHpopMaliu B
MMOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxemsl: «llepBblii U BTOpoOil 3akoHBI Menaens», «Tperuil 3akoH Mennens»,
«AHanu3upymlee ckpenBanuey», «HenonHnoe nomuarpoBanuey», «CUEMIEHHOE HACIEI0BaHUE
MPU3HAKOB y Apo30duisl», «I'eHeTuka monay, «Kapuotun yenosekay, «Kapuotun apo3oQuisn,
«Kapuotun ntutib», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBanue: MOAENb AJS IEMOHCTpPAIlMU 3aKOHOB €IMHOOOpa3usi TUOPUIOB MEPBOTO
MOKOJIEHUSI U PACLIEIJICHUS NPU3HAKOB, MOJEIb U1l JEMOHCTpAalMy 3aKOHAa HE3aBUCHUMOIO
HacJeA0BaHUs MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIJIEHHOTO HACIEAOBAaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnuyeckass padora «V3ydueHue pe3ylnbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS Y
JPO30(QUITBI».



IIpakTnueckass padora «/3ydeHuwe pe3yabTAaTOB JTUTUOPUTHOTO CKPEIIMBAHHS Y
TIPO30(QHITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBie TeHoTtHna u cpeapl npu (GopmupoBaHHH (eHOTHNA. V3MEHUHMBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHBIE TPHU3HAKK. BuUIbI  HU3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MomudukanronHass U3MEHYUBOCTh. Poilb cpenbl B (hopMupoBaHMH MOIUPUKATUMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbINH psii M BapualmoHHas KpuBas (B.
Noranncen). CoiicTBa MOAH(PUKAITMIOHHON U3MEHYUBOCTH.

l'enoTunuueckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIIMYECKOW WM3MEHUYUBOCTH. Bubl
T€HOTHITUYECKON N3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KombOunatuBHass n3MeHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU T€HETUYECKOTO PazHOOOpa3us
B IIpe/ieiaX OJIHOTO BUA.

MyrtanroHHasi M3MEHYMBOCTh. Buapl Myrtanuii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIEC.
CrnoHTaHHBIE W WHAYIUPOBAHHBIC MYyTalluu. SpepHble W NHUTOIIA3MATHYECKHE MYTaIlUH.
Comarnueckne W moJjoBble MyTauuu. [IpuduMHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl M HX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH OMOJIOIMYECKUX
psnoB B HacienactBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BuesinepHass M3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopos 6 HAcCIe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmuiper 1 cxembl: «Buabsl u3MeHUHMBOCTH», «MoaudukanroHHas H3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YellOBeKay, «Buabl myTanuiiy.

O6opynoBaHue: XuBble U repOapHbe 3K3EMIUIAPhl KOMHATHBIX PACTCHHH, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTopHas padora «McciaegoBaHue — 3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHne BaprualuOHHOIO psAJia ¥ BapUALMOHHOW KPUBOW.

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTUKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHMS TI'€HOMA 4YeJIOBEKa.
MeTo1ibl M3yueHUSI TEHETUKU YeJIOBEKa: MeHealoru4ecKuid, OJM3HENOBBIN, [IUTOT€HETUYECKHIA,
MOMYJIALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-reHeTnueckuil. COBpEMEHHOE OmIpeneeHue
FE€HOTHIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE, N€HOTHUIIMPOBAHHME, B TOM YHCIE C I[OMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JeBaHMs 4YeloOBeKa. | €eHHbIE U XPOMOCOMHBIE OONE3HU
yenoBeka. bole3HH ¢ HacleACTBEHHOM MpeapacrofioKEHHOCThIO. 3HAaY€HUE METUIUHCKON
TeHETUKH B MPENOTBPALICHUH W JICYCHHUH TEeHETHYeCKHX 3a0oJieBaHUI uenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUpOBaHHE. CTBOJIOBbIE KIETKHU. [IOHATHE «TE€HETHYECKOro Trpy3an.
DTUYecKHe acleKThl UCCIEA0BaHNUN B 00JaCTH PEAAKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTOphl MOBHINIEHHON YYBCTBUTEIHHOCTH Ue€lIOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYXarolled cpeabl. ['eHeThueckas MpeapacrooKeHHOCTh
YeJIOBEKa K MaTOJOTUSIM.

JdeMoHcTpanuu



Tabmumer u cxembl: «KapuoTtun denoBeka», «MeToapl M3YYCHUS TEHETUKU YEIOBEKAy,
«["eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3mMoB

JlomecTukanuss ¥ celieKus. 3apOoXACHUE CENCKIUU U Jomectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxkaeHus 1 MHOrooOpa3us KyJlbTYpHBIX pacTeHuil. Posb cenexuun
B CO3JaHUM COPTOB pacTeHUd U 1opoi KuUBOTHBIX. CopT, mopoja, IWITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hadenue is
CEJIEKIIMOHHOM paboTHI.

MeToibl ceneKIMoHHOM paboThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBINA U MH/IMBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VcnbiTanue mpousBoauTeNield 1mo motomMcTBy. OT6Op 10
TEHOTHUITY C TOMOLIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA ¥ OTOOP MO M€HOTUIY C MOMOIIbIO aHATIN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMUYECKUA MyTareHe3 KakK WMCTOYHUK MYyTaluid y KYJIBTYPHBIX (OPM OPraHu3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNakTUpOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4YEHUS UCXOTHOT'O MaTeprasa s CEIeKINH.

[Tonygyenne monmmiounoB. BuyrpuBmmoBas rubpummsarnus. biu3kopoicTBEHHOE
CKpelllMBaHue, W1 UHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIuS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUIOB. JIOCTHXKEHUS CENEKIMU pPACTEHUH U
YKUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHA M HUX JIHUKHUX
poauyeit A co3laHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIUCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs. CYUeC8YIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM yucie ¢ NpUMeHeHUueM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. [[. Kapneuenko, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIeKUUn»,
«Otnanénnas rudbpuanszanusy, «MyrtareHesy.

JlabopaTopHas padora «/3ydyeHue COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CENEKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHbIE METOJBI M JIOCTHIKEHHUS CENEKIIMU PACTeHUU W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTeTH4ecKasi 0M0JIOTHs

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTHM, — KJIETOYHbIE M TKaHEBHIE KYIbTYDHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHas OMOTEXHOJIOTHUS: XjeOomeueHue,
MOJIy4e€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BHHOJETHE. Mukpoouonoruueckuii cuaTe3. OObEeKTHI
MHUKpPOOHOIOTHUECKUX TeXHOJorul. [Ipon3BoacTBO OenKka, aMUHOKHUCIIOT ¥ BUTAMHHOB.



Cozlanue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHAPABIECHHOIO  WM3MEHEHMS U
KOHCTPYMPOBAHMS I€HOMOB C LENIbI0 NIOJy4EHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpEUaroUIUecs B IPUPOJie ONOCUHTETUYECKHUE ITYTH.

Kiterounas umxeHepus. MeTonbl KylbTypbl KJIETOK M TKaHEHM PAaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus U coMaTWyeckwii smOpuoreHe3. Vcmosip3oBaHue
TaliOuJI0B B CEJIEKUMU DPAcTeHUil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3zoeanue
MOHOKIIOHANbHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK W KIOHUPOBAaHUE MXUBOTHBIX. MeToJ TpAaHCIUIAHTALUM SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMu8UpOGaHUs U MUKPOKIOHANbHO20 DA3SMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYMPOBaHHUE
pexombunanteix JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXkeHUs U NEPCHEKTUBBI
XpOMOCOMHOM UM TE€HHOM WH)XXEHEpUHU. OKOJOTMYECKHE U ATUYECKUE MpoOJeMbl T€HHOU
HUHXEHEepUU.

Menununckue 6notexnosoruu. [loctrenomuas mudposas meaunuHa. [1IP-aunarnoctuka.
MeTaOonOMHBIM  aHaNU3, TEHOLEHTPUYECKUN aHalu3 TMpoTeoMa 4YeJoBeKa I OICHKHU
COCTOSIHUSI €ro 370poBbs. Mcrmosib30BaHKe CTBOJIOBBIX KieTOK. TapretHas Tepamus paxa. 3D-
OvouHXeHepuss Uil pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOTrOo OWONPUHTHHIA H
ckaddonauHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OoOecreyeHrs: KOMOMHMPOBAHHOM 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHnE MOJNEKYIIPHBIX MeXaHU3MOB (yHKIMoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMAcHbIE 3a00JIeBaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmupt u cxembl:  «Vcmonp30BaHME  MHMKPOOPraHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KilerouHas nuxeHepus», «l 'eHHass HHKXEHEPUI».

JladopaTopHas pa6ora «/3ydeHrne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaxKHeas Mpou3BOIUTENbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oO1Iero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpPaMMBbI MO OMOJIOTHU BBIACIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJAarOIIMMHUCS  POCCHHCKOW  TPakIaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHUTHIO, CaMOCTOSITEIHPHOCTH W CaMOOTpEeNICHHIO,
Haiuyue momusayuu K OOyUEHUI0 OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOEH ACATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MpuCymumMu CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUS, Haluuue NpAaABOCO3HAHUs  DKOJIOTMYECKOM  KYJIbTYpBI,
CnocoOHOCmU cMasumy 1€ U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUA MPOTPAMMEBI 110 ouoJiorun JOCTUT'alOTCA B €IHUHCTBE
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHSI, Pa3BUTHUS BHYTPEHHEH MO3ULMU JIMYHOCTH, MAaTPUOTU3MA U
YBaXEHHsI K 3aKOHY M TNPABOTOPSAKY, YEJOBEKY TpyJda U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, NpupoJIe U OKPYKarollen cpene.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTro npenmMera «buojaorusy HoMKHBI OTpakaTh
TOTOBHOCTb U CIOCOOHOCTh OO0YYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMON I[IEHHOCTHBIX OpPUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESITEIbHOCTU B IMPOLIECCE PEaTU3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIESATEIBHOCTH MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpeNeNIATh COOCTBEHHYIO TIO3MLHMI0 110 OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUThIBaThb B  CBOUX JIEHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHMBHOIO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMU YOEXKACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TIATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoauHOMN, ropaocTtu 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U IaMATHUKAM IPUPOJIBL,
nocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

COCOOHOCTh OIICHMBATH BKIJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHBIE PELIEHUsl, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHSA LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUHU C TPaJWLHUSMHU HapoOJ0B
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOINOJIYYHs:

MOHMMAaHHE U peau3alus 3J0pOBOro U 6e30macHoro oopasa *U3HU (3A0POBOE MHUTAHUE,
coOIoieHre TUTMEHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass AaKTHUBHOCTb), OEpPEeKHOTo, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE [IEHHOCTH TMpPaBWJ WHAMBHUAYaJbHOTO U KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aJKOTrOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPYI0JIt00HeE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpodeccHnoHaNIbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO Ha MPOTSHKEHUHM BCei
KU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:



HKOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HM Ha 3emIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHNE YPOBHS JKOJOTHUYECKOW KYIBTYpPhl: MPHOOPETEHUE OIbITa TUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IpHU PEUICHUH MPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOIIOACHNE
MpaBHJI TOBENEHHs] B TPHUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIIMX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYAE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIBTYpHI, OIbITa
NEATETbHOCTH OKOJIOTUYECKOH  HAalpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThbCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS Haykh W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JWaiore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEJCTBAa B3aMOACHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE cCrenupuKn OUOJIOTUU KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBEeKa M 00IlecTBa, B I[O3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJISi COBPEMEHHOW IHMBIIIM3AIMU: OOeCIeueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 TNI0OATBHBIX
HKOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIIOHATHLHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKUX 3HAHUU B IIEJSAX MOBBIIMICHUS OO0IIeH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOMW YacTH (PYHKIHOHATHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMble 3HAHUS I aHanu3a U OOBSCHEHHS SBICHUMN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb 0OOCHOBAaHHBIE
3aKIIIOYEHUS] HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIHO HCHOJb30BaTh OWOJIOTUYECKWE 3HAHHS Ul pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAayYHON JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEI0BATENLCKYIO JIeSITEIbHOCTh MHINBUIYaIbHO U B IPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpA30BaHMIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HaHMH IO OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSMHU.



METAINIPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS y4eOHOTO mpeamera «bHOJOTHs») BKIIIOYAIOT:
3HaYUMBIC IS (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYAMOIIUXCS  MEKIUCIHUILTHHAPHBIC
(MeXIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOUW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CHUCTeMa, HAYYHBIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCCIIeIOBaHUE, HAOIIO/EHHE, M3MEpEHHUe, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHbBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIIEUNBAIOIINE
dbopmupoBanre (YHKIMOHATLHON TPAMOTHOCTH U COIMAIIBHONW KOMIETEHIIMH OOYJaroIINXCs;
CIIOCOOHOCTh oOyuaromuxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCIUTITHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B I03HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWONOTMHM Ha YpPOBHE CpemHEro ooOmero oOpa3oBaHUsS Y
obOyuvarorierocst OyayT copMupoBaHBI MMO3HABATENbHBIE YHUBEpCAJIbHBIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYCeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertamnpeaqMeTHbIe pe3yabTaThl OCBOSHHS TPOTPaMMBI CpeIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OBiagjeHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIMpOBaTh U aKTyalM3UPOBaTh MpPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUU TNPUEMBI JIOTMUECKOTO MBIILICHUS (aHaIN3a,
CUHTE3a, CpaBHEHMS, KiIacCHUpUKAIMK, OO0O0OIIEHUs), PaCKpPhIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU NOHATUIMH);

OTIPENeNIATh LEJIH JeATeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HX JOCTHXKECHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

HCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsl OObscHeHUs (DAaKTOB M SBJICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a Takke MPOTHUBOPEUH pa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IUJIaH PELICHUS MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEINISAM,
OIICHUBATh PUCKU TOCIEACTBUN ACSITENLHOCTH,

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCJIOBHSIX pEaJbHOTO, BHUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE IEHCTBUS:

BIIQZIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENILCKOW M MPOEKTHON JEeSTENbHOCTH, HaBBIKAMH
pasperieHus npodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pElIeHUs MPAKTUIECKHUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPa30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aqaud B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISAITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIONYYCHHBIE B XOJE peHICHHs 3aJadd  Pe3ylIbTaThl, KPUTHYECKH
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATHL U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CHOCOOOB NIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B  [O3HABATEIBHYID W  MPAKTHYCCKyH0  oOnactu
KU3HECSITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HWJICH, MpeiaraTbh OPHTHHAIBHBIC IOJXOJbI W PEHICHUS, CTaBHTHh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(PoOpManuu (TEKCTe ydeOHOTO mocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIOBApsIX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB M (Gopm
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJIbl IMpPHU IOUCKE U O0TOOpe
Oouosnornueckoi nHGopMaun, HeoOXOIUMOM ISl BHITIOJIHEHUS YY4EOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJI30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAbHYIO (OpMYy MpeACTaBICHUS OHOJOrHYEeCKOU
nHpopManuu (cXembl, rpaduKu, TUarpaMmMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOrHYecKou
uH(popMalen: NPUMEHITh XUMUYECKUE, (U3UYECKUE U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAHUS W 3alIUTHl  MHGOpMAIMK, HWHDOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIUUA BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCyKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHUS] TpeiaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3MIIUH IPYTUX YYACTHUKOB IUATOTA WK IUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHHs, MOHMUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, YMETh CMSATYATh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMHM CIOCOOaMH OOIIEHHS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEHUKY M B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHJIMBUIYalIbHOW pabOThl Hpu
pelIeHny OMoJIoru4eckoi mpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXK/10TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIIEHMBATh KaY€CTBO CBOEr0 BKJIAJa U Ka)XJOr0 y4aCcTHHKA KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUSA JUId BBIABICHHMS NpoOJIeM U HUX pEUICHHUS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHWH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKaOINX;

CaMOCTOSITEJIBHO OCYILLIECTBIIATh MO3HABATENbHYIO JEATENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHbIE 3a7aud B 0Opa30BaTENbHOM JESATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclupATh paMKU y4eOHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMU B Pa3HBIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTENbHbBIN U KyJIbTYPHBI YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pedIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUI
U MBICIMTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOIB30BaTh NMPUEMBI pediiekcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:



MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

NPEMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cCOJepkaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHre MpopuiIbHOr0 00ydeHHsT 00yJaroIuXCs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBHII 1O OCBOGHMIO, HHTEpHpETali M NpeoOpa3oBaHUIO 3HAHWUW, BH/IBI
JEATENBHOCTH TI0 TOJYYCHUIO HOBBIX 3HAHWH W WX TPUMEHEHWIO B PA3JIMYHBIX y4eOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTYyalusaX. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI 10 TOAaM
W3YYEHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHs ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE U POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOJIBI U
pelIeHny MpoOieM palMOHAIBHOTO MPUPOIOTIONIB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOexKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJOTMYECKHUX 3HaHHM, KOTOopas BKIIOYAET: OCHOBOIIOJIAraromiue
OMOJIOTMYeCKHe TEPMHUHBI W TIOHATUS (KU3Hb, KIJIETKA, OpPraHu3M, MeTaboym3M, roMeocTas,
CaMOperyJslus, CaMOBOCIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
ononornueckre Teopun (kimerounas teopus T. IlIBamma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYpHBIX PAaCTEHHI), 3aKOHBI (€IMHO00pa3us MOTOMKOB
MIEPBOrO MOKOJIECHHUS, pacCUIeIIEHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIMIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIOJB3YEeMbIX B OMOJOTHYECKHX
UCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (OMMCAHUE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIOIMX B OpPraHU3Max pacTEeHUM, >KUBOTHBIX U
YyenoBeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa BelecTB (MeTaboau3M), IpeBpallieHs] SHEPTHH,
Opo>keHHsl, aBTOTPO(GHOTO U TeTepoTPO(PHOTr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
UHAMBUIYAIILHOTO DPa3BUTHUSA OpraHu3Ma (OHTOTreHe3a), B3auMOJICHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TO0DA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJaMM KJIETKM M HUX (DYHKLIHAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (QPYHKIMSIMH, MEXy OpraHaM{ U CUCTEMaMH OpPraHoB y
pacTeHHil, JKMBOTHBIX M 4eJOBeKa M MX (QYHKIMAMHU, MEXKIY CHCTEMAMU OPraHOB M HX
GYHKUIMSAMHE, MEXAY dTallaMd OOMEHa BEILECTB, ATallaMH KJIETOYHOTO LMKIA M KU3HEHHBIX
LUKIOB OPraHuU3MOB, OJTallaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
¢deHoTUnoM H (pakTopamu cpesbl 0OUTaHHUS;



YMEHUE BBISBJISATh OTIUYUTENIbHbIC MPU3HAKU KUBBIX CHCTEM, B TOM YMCJIE PACTECHUM,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHUE pelarh OHOJOTMYECKHE 3aJauyM, BBISBISATH MPUUYUHHO-CICICTBEHHBIEC CBSI3U
MEXy HCCIEIYEeMbIMU OHOJOTHYECKUMU TPOIECCAMU M SIBIICHUSMH, JEJaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOM0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bl, TMPOBEPATH WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
(dbopmMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U J€JIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, DKOJOTHU U
MEIUIIMHE, TTPOBOUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEICTaBISATH
MOJTyYCHHBIC PE3yIbTaThl HA YACHUUECKUX KOHPEPECHITUX;

yMEHHE OIIEHMBaThb JTHYECKHE acCleKThl COBPEMEHHBIX HCCIeIoBaHUN B oOnactu
OMOJIOTMM W MEIMIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpaBIIEHHOE
M3MEHEHHE TeHOMa U CO3/JaHKie TPAaHCT€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIiei mpohecCHOHATBHOU eATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CETLCKOTO XO35HCTBA, MUILEBOI
MIPOMBIIIJIEHHOCTH, YIAyOlsiTh IMO3HAaBaTeNIbHBIM HHTEpeC, HaNpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHud W TPOAODKEHHWE OHOJOTUYECKOTOo 00pa3oBaHHUs B
OpraHu3aIusaX CpelHero NpodecCUoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenmera «buosorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUM COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIICHHUH BOIPOCOB
palMOHaJIBLHOTO MPHUPOAOINOIL30BaHUs, U B (OPMUPOBAHMU IEHHOCTHOTO OTHOLIEHHUS K
pHUpoe, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUU;

YMEHHE BJJIeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET OINpEACTCHHS U
MOHMMAaHHE CYIIHOCTH OCHOBOMOJArarmimux OWOJOTMYECKUX TEPMUHOB W TOHATHIA (BHI,
aKocucTteMa, Owocdepa), Ouosormdyeckue Tteopuu (dBomronMoHHAs Teopus Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yuenus (A. H. CeeprioBa — o myTsX U HampaBICHHSIX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTHYEeCKOTO paBHOBecus JIk. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbI SHEPTHUH ), THIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHUE BIAJE€Th OCHOBHBIMM METOJAMHM HAay4YHOIO IIO3HAHHUS, HCHOJIb3yEMbIMU B
OMOJIOTMYECKUX HCCIENOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTeM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPONOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHOTEOIEHO30B, JKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOMIETO, IBMXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIJIOTIATPUYECKOTO ¥ CUMIATPUIECKOTO BUI000pA30BaHUS, BIUSHUS JBUKYIIINX CHI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSAIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpejie 0OUTaHUsl, YepelOBaHUS
HaIpaBJIEHUW YBOJIIOIMH, KPYTOBOPOTA BEIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIUBATh B3aUMOCBSI3U MEXIY IPOLECCAMU SBOJIOIUH, JBIKYILIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISIBJIATH OTJIMYUTEIBHBIC IPU3HAKH J)KUBBIX CUCTEM, ITPUCIIOCOOICHHOCT BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTelbCTBa POJICTBA OPraHU3MOB pa3HBIX CHCTEMATUYECKUX TPYIII,
B3aMMOCBSI3U OPTraHU3MOB M CpeIbl OOWTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOTO0Opa3usi BHJOB M KOCHUCTEM KakK YCIOBHS COCYIIECTBOBAHHUS MPHPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH IPUYMHHO-CICICTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OHWOJIOTUYECKUMH MPOIECCAMH W SIBICHHWSIMH, J€JaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIMOJHATH JIAOOpAaTOpHBbIE U MpaKTUUYECKHe paboThl, cOOMOIaTh MpaBUiia MPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX IKCICPUMEHTAIBHBIMU CpPEJACTBAMH,
bopMymHpys 1ENb UCCIETOBAHMS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEILCKONW padOTe MO OMOJIOTHH, DKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO NPEACTaBIATH
MOJIy4YE€HHBIE PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHME OLEHHBATh TUIOTE3bl U TEOPUHM O MPOUCXONKACHUU KHU3HH, YEJIOBEKa H
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MperoTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel nmpohecCuoHaAIbHON IEATeTLHOCTH B
obrmactu  OMOJIOTHMH, DKOJOTUH, MPUPOAOIONIB30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHUH, BETEPUHAPUU, CEIbCKOTO XO3AWUCTBA, MUINEBOM MPOMBIIIJICHHOCTH, YIIyONIsTh
MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccud M MPOJOJKEHHE OHOJOrM4eckoro oOpa3oBaHHs B OpPraHHU3alUsIX CpPeTHEro

HpO(beCCI/IOHaJ'II)HOFO M BBICHICTO O6pa3OBaHI/IH.



TOUKA !'nncr

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
H
Ne n/n anMeHOBaHUE Pa3/ieioB U TeM Kontpoapmsie | TpakTiueckue (undposrbie)
NMPOrpaMMbl Bcero 5 6 o0pa3oBaTejbHbIe
padoTsI padoThI pecypeI
bub6mmoreka [JOK
1 Bromorust Kak Hayka 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmoreka IJOK
2 JKuBbIe cUCTEMBI U X H3YYCHHE 2 0,5 https://m.eds00.ru/863¢6564
bu6mmoreka IJOK
3 buosorust kierkn 2 0.5 https://m.edso0.ru/863e6e88
bu6mmoreka IJOK
4 XuMHudecKast OpraHu3aIus KICTKH 10 1 https://m. eds00.ru/863e674¢
bubnmoreka LJOK
> CTpocHme 1 pyHKImH KICTIH 8 2 https://m.edso0.ru/863e6e88
6 OOMeH BeIIecTB U MpeBpaIicHue YHEPTHHN B 9 1 bubmmoreka [IOK
KJICTKE https://m.edso0.ru/863e6e88
7 Hacnencreennas nabopManus u 9 05 05 bubmmoreka [IOK
peanu3zaius e€ B KJICTKE ’ ' https://m.eds00.ru/863e6e88
. Bbubnuoreka IJOK
8 PKH3HEHHEIA LK KICTKA 6 . https://m.edsoo.ru/863e7dc4
Bbubnuoreka IJOK
9 Crpoenne 1 QyHKIIUU OPTaHU3MOB 17 0,5 1.5 https://m.eds00.ru/863e6564
bubmnoreka [IOK
10 Pa3MHOKEHHE U pa3BUTHE OPTaHU3MOB 8 15 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
11 ['eHeTnKa — HayKa O HACIIEICTBEHHOCTH H 2 0,5 0.5 bubmmoreka LJOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

HU3MCHYMBOCTHU OPraHU3MOB

https://m.edso0.ru/863e8612

bubaunoreka LIOK

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.eds0o.ru/863¢8878
bubaunoreka [IOK

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://m. edsoo.ru/863e8efe
bubaunoreka [IOK

14 T'enernia uenopeia 3 0.5 https://m.edso0.ru/863e8d78
bub6mmoreka IJOK

15 Cenexuus opraHu3MoB 4 1 https://m.edso0.ru/863e9214

16 BuorexHomnorus U cCMHTETHYECKAsT OMOIOT U 4 bubnmorexa LOK
https://m.edso0.ru/863e9336

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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TOUKA !'pqcrg

IMPOBEPAEMBIE HA EI'D 1O BUOJIOI'MN TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPIEMOT0
TpedoBaHUs

HpOBepﬂeMble TpeGOBaHI/IH K IIP€AMETHBIM pe3yjJdbTaTaM 0CBOCHUS
OCHOBHOIA 06pa30BaTeJ’[LHOﬁ nporpamMmsl CpeIHET0 06111er0 06pa30BaHHﬂ

ChopMHpPOBAaHHOCTh 3HAHUH O MECTE€ U pOJAM OHOJIOrMH B CHCTEME
€CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI M PEIICHUY KU3HEHHO BaXKHBIX
COIIMAJIbHO-3TUYECKUX, 3KOHOMHYECKHX, IKOJIOTHYECKUX podIeM
YejloBeYeCTBA, a TaKKe B  PCEIICHHH  BOMPOCOB  PAaIMOHAJIBHOTO
[IPUPOIONIONIb30BaHUS, B (OPMHPOBAHUU IIEHHOCTHOI'O OTHOIICHHS K
pHUpojIe, OOIIECTBY, YENIOBEKY; O BKIIAJIe POCCUHCKUX U 3apYOCKHBIX YIEHBIX
— OMOJIOTOB B pa3BUTHE OMOIOTHH

Brmamenne cucremoil 3HaHMI 00 OCHOBHBIX METOJaX HAYyYHOTO ITO3HAHUS,
UCIIOJIb3YEMBIX B 6I/IOHOFI/IT-IeCKI/IX HNCCIICAOBAHUAX JKUBBIX 00BEKTOB H*
JKocHCTeM (ONHCaHHMe, M3MEPEHHUe, MPOBEACHUE HAOIIOJCHMIT); crocobamMu
BBISIBJICHHS U OLIEHKH aHTPOIIOT€HHBIX N3MEHEHUH B IPHPOJIE.

YMeHue BBIIBUTaTh THIIOTE3BI, IMPOBEPATh MX OKCIEPUMEHTaJIHHBIMU
cpencTBamu, GOpPMYNIHMPYS LENh MCCIENOBaHUSA, aHAIM3UPOBATH IMOTydEeHHBIS
pe3yIbTATHI U IeNIaTh BBIBOABI.

BrisiBiieHre 3aBHCHMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
MOMYYEHHBIX PE3yNbTaToOB U (OPMYIUPOBAHUE BBIBOJIOB C UCIIOIB30BAHHEM
Hay4YHBIX [IOHATUMN, TEOPUHA U 3aKOHOB

YMeHre BIIalleTh CHCTEMOW OHMOJOTHYECKUX 3HAHHMA, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAra0IIe OUOIOrNYECKUE TEPMUHBI U ITOHITHS (KU3HD, KIIETKA, TKaHb,
OpraH, OpraHV3M, BHJ, TOMYJAWS, JKOCHCTeMa, OHomeHo3, Omocdepa;
Merabonm3M, TOMeocTa3, KIETOYHBI HWMMYHHTET, OuocWHTe3  Oerka,
OuomonuMepsl,  IUCKPETHOCTb,  CAMOPEryJLMsA,  CaMOBOCHPOM3BEICHHUE,
HACJIACTBEHHOCTh, N3MEHUNBOCTb, SHEPIO3aBUCUMOCTb, POCT U Pa3BUTHE);
ononornueckue Teopuu: kimerodHas teopus 1. llIBanna, M. Illneiinena, P.
BupxoBa; KiIOHanbHO-CeleKTUBHOro umMmynutera II.  Opmux, W.A.
MeunukoBa, XpoMOCOMHas Teopusl HacieAcTBeHHocTH T. MopraHa, 3akoH
3apoabimieBoro cxoncrea K. bapa, spomrounonHas teopust Y. JlapBuHa,
CHUHTETHYECKash TeOopusl D3BOJIIOLUM, Teopusi aHTpornoreHesa Y. JlapBuHa;
teopusi OmoreorieHo3a B.H. Cykauéra; yduenne H.U. BaBunoBa o meHTpax
MHOT000pa3usi W TPOUCXOKIEHHUS KYyIbTYpPHBIX pacTeHuid, ydenume A.H.
CeseprioBa 0 MyTSAX M HANIPABJIEHUAX 3BoNonnH, yueHue B.W. Bepnanackoro —
o buocdepe);

3aKOHBI (eAMHOOOpa3Hsl IMOTOMKOB IIE€PBOTO IOKOJIEHUS, pacCLICIUICHUS
MPU3HAKOB, HE3aBUCHUMOIO HaclienoBaHus npuszHakoB [. Mengens;
CLICTUIGHHOT'O HAcJeJOBAaHUS NMPHU3HAKOB M HApPYLIEHHUS CLEIUIEHHUs T'eHoB T.
MopraHa; roMoJIOTHYECKUX PAIOB B HACIEACTBEHHOM n3MeHumBoctH H.M.
BapwmiioBa; renermueckoro pasHoBecust JDkx. Xapmu u B. BaitaOepra;
3aponsimeBoro cxoxactBa K. bapa; OuoreHernueckuii 3akon O. ['exkens, O.
Miosepa);

MPUHIMIBI (AUCTOTHI raMeT, KOMIJIEMEHTapHOCTH ),
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npaBwia (MuHEMyma FO. JIuOmxa, SKOJOTMYECKON MUPaMHIBI YHCEdN,
OroMacchl ¥ SHEPTUN);

runotessl (koariepBaTtHolt A.W. Onapuna, nepBuynoro Oynbona [Ix. XomnneiiHa,
mukpochep C. Dokca, pudozuma T. Yek)

YMeHue pemaTth MOMCKOBbIE OMOMOTHMYECKHE 3a/laud; BBISIBISTH MPHYHMHHO-
CIIC/ICTBEHHBIC CBSI3M MEKAY HCCIIENyeMbIMH OHOJIOTMYECKUMH OOBEKTAMH,
IIPOLIECCAMUA M SIBJICHUSIMM; JENaTh BBIBOABI M IPOTHO3bI HA OCHOBAHWUU
4 IIOJTY4EHHBIX PE3YJIbTATOB;

COCTABJIAITh EHOTMIIMYECKUE CXEMbl CKPELIMBAHMS JUIsl Pa3HbIX THIIOB
HACJIEIOBAHNUS [IPU3HAKOB Yy OPraHU3MOB, COCTAaBIJIATh CXEMBbI IIEPEHOCA BELIECTB
Y SHEPrHHU B 9KOCHCTeMaxX (IIeNy MUTaHUs], UIIEBbIE CETH)

YMeHne yCTaHaBIMBATH B3aWMOCBSI3M MEXKIY CTPOCHHEM H (QYHKIHSIMU:
OpPraHOWJIOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMd M CHCTEMaMU OPraHoB Yy
pacTeHHid, )KUBOTHBIX U YeIOBEKa; MEX/y dTallaMi 0OMEHa BEIIECTB; dTalaMu
KJIETOYHOI'O IMKJIA M JKU3HEHHBIX LMUKJIOB OpPraHu3MOB; ASTanaMu
SMOPHOHANIBHOTO PA3BHUTHUS; TEHOTHIIOM U (DEHOTHIIOM, (EHOTHUIIOM |
(dakropaMu cpeibl OOMTaHUS; MPOIECCAMHU JBOIIOIMN; JIBIKYIMMH CHIIAMA
AHTPOIIOTeHEe32; KOMITOHEHTAMHU Pa3JIUYHBIX YKOCUCTEM U MPUCTIOCOOTIEHUSMH
K HUM OpPraHHu3MOB

YmMmenue BBLJICIIATE CYIICCTBCHHBIC IIPU3HAKU:

CTPOGHHS BHPYCOB, KIETOK MPOKAPUOT W OYKAPUOT; OTHOKIETOYHBIX W
MHOTOKJIETOYHBIX ~OpPTaHW3MOB, BHJIOB, OWOT€OLIEHO30B, JKOCHUCTEM U
Oounocdephl; CTpOEHUS OPraHOB M CHUCTEM OPraHOB DPACTEHHH, >XUBOTHBIX,
YeN0BeKa; IPOIECCOB >KU3HENEATENFHOCTH, MPOTEKAOUINX B OpraHU3Max
pacTeHuil, KMBOTHBIX M 4YEIOBEKa; OHOJOTMYECKHMX IIPOIECCOB: OOMEHa
BeriecTB (Merabosu3M), HH(MOPMALMK M IIPEBpAICHUs SHEPTUH, OpPOKECHMS,
aBTOTPOHOTO ¥ TETEPOTPOPHOrO THIOB MHTAHHS, (POTOCHHTE3a U
6 XEMOCHHTE3a, MHUTO3a, Meiio3a, ramMeToreHesa, IMOpHoOreHesa,
[TOCTAMOPHOHATBFHOTO Pa3BUTHS, PA3MHOXKEHUS, WHANBHIyaJIbHOTO Pa3BUTHUS
opranu3Ma (OHTOT€HE3a), B3aWMOACUCTBHUS TCHOB, TeTEepo3Mca; ICHCTBHI
HCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOMIETO, IBMKYIIETO M Pa3phIBAIOIIErO
€CTeCTBEHHOr0o  0TOOpa;  aIONaTPUYecKoro W CHMIIATPHYECKOTO
BHI000pa30BaHMs; BIWSHUS JBWKYIIMX CHJI DBONIONHA Ha TeHO(POHT
MIOMYJIALIAYA;,  TPUCIIOCOOJIEHHOCTH  OpPraHU3MOB K  CpeAe  OoOWTaHWs,
YepeOBaHUs HAMPaBICHUH SBONIONHMH;, KPYrOBOPOTAa BEIIECTB M ITOTOKA
SHEPTHH B 9KOCHCTEMaX

ChopMHpPOBaHHOCTh YMEHHUS BBIACIATH CYIIECTBEHHBIC NMPU3HAKA BHPYCOB,
KIETOK TPOKAPUOT U 3YKAPUOT; OJHOKIETOYHBIX KM MHOTOKIICTOYHBIX
OpPraHU3MOB, BHUJIOB, OHOT€OIEHO30B U 3KOCHCTEM; OCOOCHHOCTH TPOLECCOB
oOMeHa BeIeCTB M MPEBPAlICHUS DJHEPrHMH B KJIeTKe, (HOTOCUHTE3a,
MJIACTUYECKOr0 M DHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meilo3a,
7 OIUTOZIOTBOPEHUSI, PA3BUTHS W PAa3MHOMXCHHUS, WHIAUBHIYaTbHOTO pPAa3BUTHUS
opranmu3ma (OHTOTeHe3a), OOpBOBI 32 CYIIECTBOBaHKE, €CTECTBEHHOTO 0TOOpa,
BHUJI000pa30BaHMs, MPUCIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWS,
BIUSIHASL ~ KOMIIOHEHTOB  DKOCHUCTEM, aHTPONMONCHHBIX W3MCHCHHH B
9KOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEINECTB M MPEBPAIICHUS
sHepruu B Ouoctepe

VMeHHne HCIoNb30BaTh COOTBCTCTBYIOIIIMEC APTYMCHTHIL, 6I/IOHOFI/I‘IGCKYIO
8 TCPMHUHOJIOTUIO W CHMBOJIMKY MJISI J0Ka3aTCIbCTBA pPOACTBA OPraHU3MOB
Pa3HBIX CHUCTCMATUUYCCKUX TPVYIIIL; B3daMMOCBA3UM OpPraHU3MOB H CpPCAbI




OoOMTaHMS; CAMHCTBA YEIOBECUYCCKUX pac; HEOOXOAMMOCTH 3I0POBOr0 o0pasa
JKU3HHM, COXpPAHEHHS pPa3HOOOpasWs BHIOB M OKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHHS MMPHPOBI M YETOBEUECTBA

YMeHne KpUTHUECKH OIICHUBATh HHPOPMALIUIO OHOJIOrMYECKOTO CONEPIKAHNUS;
HMHTEPIPETUPOBATh STHUYECKUE aCHEKThl COBPEMEHHBIX HCCICIOBaHUM B
OWoJIOruM, MeEAWIMHE, OWOTEXHOJIOTUH; pPacCMaTpuUBaTh  TII00ATBHBIC
3KOJIOTUYECKHE TPOOIEMBbI COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHUIO K
HUM COOCTBEHHYIO MO3HUIIUIO
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pocta A

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
BHUOJIOI'NHN

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

buonorus kak HayKa. JKuBble cMCTEMEBI M UX N3Y4YCHUC

11

CoBpeMenHast OMOJOTHS — KOMIUIEKCHAs Hayka. brojorndyeckne HayKd W U3ydaeMble
uMu pobaeMsl. yHIaMEHTaTbHbIE, IPUKIIAHBIE U TTOMCKOBBIE HAYYHBIE NCCIETOBAHUS
B OMOJIOTHH.

3Hadyenne OWooruM B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
mupa. Ilpodeccun, cBsi3aHHbIe ¢ OWoNOrMel. 3HaueHHe OWONOTMH B MPAKTHUECKOM
JEITELHOCTH YeTOBEeKa: MEIMIINHE, CETLCKOM XO3SHCTBE, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOJIBI

1.2

JKuBbie cucTeMBl Kak MpeaMeT u3ydeHus ononoruu. CBONWCTBA KUBBIX CHCTEM: STUHCTBO
XUMHUYECKOT0 COCTaBa, JMCKPETHOCTh U IEJIIOCTHOCTh, CIOXKHOCTb M YHOPSIZI0YEHHOCTh
CTPYKTYpbI, OTKPBITOCTh, CaMOOpPTraHU3allus, CAMOBOCIIPOM3BEJIEHUE, Pa3IpakKUMOCTh,
HU3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3allMy >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBINH, TKaHEBBIH,
OpPraHU3MEHHBIH, MOMYJSIIMOHHO-BHJIOBOH, OKOCHUCTEMHBIH (OMOTreOIeHOTHYECKUH ),
ouocthepusrii. I[Iporteccsr, TpouUCXoAsmue B XKUBBIX cucTeMax. OCHOBHBIE TMPU3HAKH
»kuBoro. JKu3Hp Kak (hopMa CyIecCTBOBAHUS MaTEpUHU

1.3

Meronsl  Omonormueckoid  Hayku. HaOmiojeHwme, HW3MEpeHHE,  DKCIICPUMEHT,
cucreMmaTtuzaius, MmeraaHanus. IloHATHE O 3aBUCUMOW W HE3aBHCHUMOW IEpEMEHHOM.
IlnanupoBanue skcnepumenta. [loctaHoBka M mpoBepka rumore3. HyneBasi rumoresa.
ITonsiTne BBEIOOPKH M €€ JOCTOBEPHOCTH. Pa3z0poc B Omoyormdueckux maHHBIX. OreHKa
JOCTOBEPHOCTH TONYyYEHHBIX pPEe3yNbTaToB. [IpMUMHBI WCKaXXKEHUS PE3yIbTaTOB
JKcriepuMeHTa. [IoHITHE CTaTHCTHYECKOTO TeCTa

Knerka kak Ononoruyeckas cucreMa

2.1

Kitetka — crpykrypHO-(pyHKIIMOHANBHAS €IUHUIA )XKUBOTO. VICTOPUSA OTKPBITHS KIIETKH.
Paborer P. I'yka, A. Jleenryka. Kmerounas teopus (T. IlBann, M. Illneiimen, P.
BupxoB). OCHOBHEBIE ITOJOKEHHUS COBPEMEHHOMN KJICTOYHOW TEOPHH.

Meroapl MONEKYISIPHOM M KIETOYHOH OWONOrMH: MHUKPOCKOMHS, XpoMaTorpadus,
anekTpodope3, MeToJ ME4YeHBIX aToMOB, IuddepeHuaIbHoe IeHTPUGYTHPOBaAHHE,
KYJIbTHBHPOBAaHHE KIETOK

2.2

XUMUYECKUI cOCTaB KJIETKA. Makpo-, MUKPO- U yABTPaMUKPO3JIEMEHThL. Bonia u e€ ponb
KaK pPacTBOPHTENS, peareHTa, ydacTUe B CTPYKTYPUPOBAHHU KIJIETKH, TEIUIOPETYJISALUH.
MunepanbHble BellecTBa KIETKU, UX Onojoruyeckas pojib. Ponb KaTHOHOB U aHHOHOB B
KJIETKE.

buonornueckne momumepsl. benku. AMHHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypsl
OenmkoBoit Momekynbl. llepBudHas cTpykTypa Oenka, menThgHas CBs3b. BTopudHas,
TpeTH4Hasi,  YeTBepTHYHAass  CTPYKTypwl.  Jlenatypauus.  CoiictBa  OENKOB.
Kitaccudmkanms 6enkoB. buonorndeckne GyHKIHHA OEITKOB.

VYrneBonel. MoHOCaxapuabl, AWCaxapuabl, OIMrocaxapuabl M nojucaxapuipl. OOmmii
IUTaH CTPOEHHS M (PU3MKO-XMMHYECKHE CBOIMCTBA YrieBonoB. buonornueckue QpyHKIMH
YTJIEBOZIOB.

Jlumuper.  T'mapodunbHO-THAPOPOOHBIE  cBoiicTBa.  Knaccudukanus — mummmos.
Tpurnuuepuasl, Goconunuabl, BOCKH, cTeponasl. buonornyeckne GyHKINN JTUIHIIOB.
OOmme cBoiicTBa OWOJOrMYECKUX MeMOpaH — TEKy4yecTb, CIIOCOOHOCTb K
CaMO03aMbIKaHHIO, IOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucaorel. JJHK u PHK. Ctpoenne HyknenHoBbIx kucinoT. HykneoTusl.
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[punmun komruieMentapuoctu. IlpaBuio Yapradda. Crpykrypa JHK — nBoiiHas
cnupass. Mectonaxoxaenne u ouonornueckue pynkmun JJHK. Bunst PHK. ®Oynkuun
PHK B knerke.

Crpoenne momnekynsl AT®. Makpoaprudeckue csizu B Mosiekyne AT®. buonoruueckue
¢ynkunn  AT®. BoccraHoBieHHbIE TEPEHOCUUKH, UX (YHKIUH B  KIETKE.
CexBenupoBanue JJHK.

CrpykTypHasi Ouonorus: OMOXUMHUYECKHE W Onodu3ndeckne MCCIeoBaHUS cocTaBa M
POCTPAaHCTBEHHON CTPYKTYPbI OMOMOJIEKYII

2.3

Tumel KIeToK: dykaproThdeckass M MpokapuotHueckas. CTpyKTypHO-()YHKIIMOHAIbHEIE
00pa30BaHuUs KJICTKH.

CtpoeHue mpoKapuOTHUECKOM KieTku. KierouHas creHka OakTepuii U apxeil.
OcobeHHOCTH CTpOEHHs TeTepoTpoHOH M aBTOTPO(HONH MPOKAPUOTHUECKHX KIIETOK.
MecTo U poib MPOKapUoT B OMOIIEHO3aX.

Crpoenne 1 QyHKIIMOHMPOBAHUE IYKAPUOTHUECKON KIileTKH. [Ima3marndeckast MmemOpana
(mma3manemma). CTpykTypa IutasMathyeckoil MemOpaHbl TpaHCHOPT BelmiecTB uepes
IJIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbI (auddys3us, obneryéaHas muddysus),
AaKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTHBHBIN TpaHcmopt). IlomympoHuaemMocts
MeMmOpaHbl. PaboTa HaTpwii-kanmeBOro Hacoca. JHJONUTO3: THHOIUTO3, (Harouros.
Ox3omuros. Kierounas crenka. CTpykTypa W (YHKIMH KIETOYHON CTEHKH pPACTCHHIA,
rpu0oB.

Iurormmaszma. Iluro3omb. lluTockenmer. JBukeHHE IUTOIUIa3Mbl. OpraHOWIBI KIIETKH.
OmHomeMOpaHHBIE OPTaHOWIBI KIIETKH: SHAomIasMmarmdeckas cerb (DIIC), ammapar
lFonbku, NM30COMBI, HX CTpoeHHE W (YHKIUH. B3auMOCBsI3b OJHOMEMOpaHHBIX
opranonioB kierkd. CTpoeHHe TpaHyIsIpHOro peTukyidyma. CHHTE3 pPacTBOPHUMBIX
6enkoB. CHHTE3 KJICTOYHBIX MeMOpaH. [ mamkwii (arpaHyIsIpHBIN) SHIOIUIA3MAaTHICCKUAN
perukynym. CekperopHas ¢yHKius anmapara ['onbmpku. TpaHCIOPT BelecTB B KIIETKE.
Bakyonu pactutensHbIx kietok. Knerounsiii cok. Typrop.

[TomryaBTOHOMHBIE OPTAHOUABI KIETKHA: MUTOXOHPUH, TTACTHIBL.

Crpoenne n GyHKINH MHUTOXOHIPHHA W TIAacTH. llepBUYHBIE, BTOPUYHBIE M CIIOKHBIE
IJIaCTHIBI (POTOCHHTESUPYIOMINX SYKapHUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIIIACTHI
BBICIIUX PACTEHUU.

HememOpannusie opranounas! kietku CTpoeHune M (pyHKIMKM HeMeMOPaHHBIX OPraHOWIOB
kimerkn. Pubocombl. MukpodunamenTsl. MpIIedHsle  KIETKH.  MUKPOTpYyOOUIKH.
Kinerounsiii mentp. CtpoeHHe W IBIKEHHE JXTYTUKOB M pecHHYeK. MHKpOTpyOOUKH
uuroriazMel. L{eHTpuose.

SAnpo. Obonmouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKA, UX CTPOeHHWE W (DYHKITUH.
SAnepuprit  OenkoBbI MaTpukc. lIpocTpaHCTBEHHOE pAaCIONOKEHHE XPOMOCOM B
nHTepha3HoM sape. benkn XxpoMaTHHa — THCTOHBL.

Kierounple BrumroueHus. CpaBHUTENbHAsT  XapaKTEPUCTHKA  KIETOK  DYKapHOT
(pacTuTenpHOM, JKUBOTHOM, TPUOHON)

2.4

AccUMWIIALINS U JUCCUMUIISIIMA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbel oOMeHa BelecTB:
aBTOTpOHBIH W rereporpodHBId. YyacTHe KUCIOpoAa B OOMEHHBIX Hpoleccax.
OHepreruueckoe obecredeHrne kieTku: npespamieHue AT® B oOMEHHBIX Iporeccax.
@DepMEHTAaTUBHBIA XapakTep peakuuid KIeToyHoro wMeradbonmsma. DepMeHThl, HX
cTpoeHHe, cBoWcTBa M MexaHu3M aeiictBus. Kodepmentsl. Ornuuust pepMeHTOB OT
HEOPraHWYeCKUX  KaTajuu3aTtopoB.  benku-akTuBaropsl W O€IKU-UHTHOUTODBHI.
3aBHCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKLUI OT Pa3NIUUHBIX (DAKTOPOB.
[lepBuuHBIN CHHTE3 OpraHMYECKUX BEMIECTB B KieTke. PorocuHTe3. Ponb Xmoporuiactos
B mpouecce ¢porocuHTe3a. CBeToBas u TeMHOBas (a3pl. IIpogykTHBHOCTH (oTOCHHTE3A.
Bnusinue pazinnyHbIX GakTOpoB HA CKOPOCTh ()OTOCHHTE3a. 3HaUeHHEe OTOCHHTE3A.
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XemocuHTe3.  Pa3HooOpaswe  OpraHW3MOB-XEMOCHHTETHKOB:  HUTPUQUIIUPYIOIINC
OakTepuH, JKene300aKkTepuu, Ccepo0aKTepuH, BOAOPOAHBIE OakTepuH. 3HAYCHUE
XEMOCHHTE3A.

AnaspoOHbie opraHu3Mbl. Buasl Oposkenus. [IpoaykTsl OpoKeHHsI U UX HCIONTb30BaHHUE
YEJIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKThI OMOTEXHOJOTHH U
B030yauTenH OOJIe3HEH.

AdpOOHBIC OpPTraHM3Mbl. DTalbl YHEPreTHYECKOro oOMeHa. [loAroTOBUTENBHBIN ATAIL
I'mukonu3 — 6ecKUCIOPOIHOE pacIIeIIEHUE TIIOKO3bI.

buonoruueckoe OKUCIeHUE, WM KICTOYHOE JbIXaHue. Pollb MUTOXOHIPHUIT B mporeccax
OHMOJIOTHYECKOTO OKHCIIEHUSI. uxinueckue peakuuu. OxucnurenbHOe
dbochopunuposanue. IIpeumyimiecTBa a’dpoOHOr0 MyTH OOMEHA BEIIECTB Iepes
aHadpOoOHBIM. DD HEKTUBHOCTD YHEPTETHYECKOT0 OOMEHa

2.5

Peaknuu matpuyHOro cuHresa. [IpuHINAI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOIO
cuHTe3a. Peanusanus HacnencTBeHHON nH(popManuu. ['eHeTHYeCKui KoJ, ero CBOMCTBA.
Tpanckpunumss —  matpuudblii  cuHre3 PHK.  IlpuHmunsl  TpaHcKpunuuu:
KOMIUIEMEHTAPHOCTh, AHTHIAPAJIICIIBHOCTh, aCUMMETPUYHOCTD. TpaHCJ’ISII_II/ISI n eé
stansl. Yyactue TpancnopTHsix PHK B OmnocunTese OGenka. YcnoBus 6mocuHTe3a Oenka.
KonupoBanue amuHokucinor. Poib prbocom B OnocuHTese Oernka.

Opranmzanusi TeHOMa y TPOKAPHOT W JyKapuoT. Perymsmust akTUBHOCTH TE€HOB Y
npokapuort. ['unoresa ornepona (®. XKako0, XK. Mano). Perynsius 0OMEHHBIX ITPOIIECCOB
B Kkinerke. Kinerounslii romeocras.

Bupycsl — HexsieTouHble (OPMBI XKU3HU U OOIUraTHbIE napasutbl. CTpoeHHE MIPOCTHIX U
CIIO)KHBIX BUPYCOB, PETPOBHPYCOB, OaKTeprodaros.

BupycHbie 3a0oiieBaHus dYeIOBeKa, JKUBOTHBIX, pactenuit. CIIM, COVID-19,
COILIMaJIbHBIE U MEULIMHCKUE IPOOIEMBI

2.6

Knerounsrii muki, ero mepuonbl m peryismusa. MaTepdaza m muto3. OcobeHHOCTH
mporeccoB, mpoTekaromux B uHTepdaze. [logroroBka KIETKH K  JCNCHHIO.
IIpecunTerndeckuii  (MOCTMUTOTHYECCKUI), CHHTCTHYCCKUH M  ITOCTCHHTCTHYECKUN
(IpEeMUTOTHIECKHIT) ITepHOIbI HHTEP(hA3EI.

Matpuunsiiit  cuntres JIHK — pemnukaunus. [lpunimunel  pernmukanuun — JIHK:
KOMIUIEMEHTApHOCTh, MOIyKOHCEPBATHBHBIN CHHTE3, aHTHUIMAPAJUIETHHOCTh. MexaHu3M
pemumkanun  JIHK. Xpomocomsel. CrtpoeHme xpomMocoM. TemoMmepsl M Telomepasa.
XpOMOCOMHBIH HA0Op KIETKH — KapHOTHI. JIATIIOWTHBIA W TaIIOWIHBIA HaOOPHI
xpomocoM. ["'omororuanbsie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kinerkn — Muto3. Ctaguum MUTO3a M MPOUCXOISAIIME B HUX HPOLECCHl. TUIIBI
muto3a. KapuokumHe3 W LIUTOKHHE3. buosmornueckoe 3HaueHue MuTO3a. Perymsuus
MHUTOTHYECKOrO IIUKJIa KIIeTKH. [Iporpammupyemas kierouHast THOENs — aronTo3.
QDyHKIIMOHATFHAS TCHOMHUKA

OpranusM Kak OuoJoruyeckas cucreMa

3.1

OnHOKIIETOUHBIE, KOJNOHUAIbHBIE, MHOIOKJIETOYHbIE OpraHW3Mbl M MHOI'OTKAaHEBBIC
OpPraHU3MBI.

@®opMBl pa3MHOKEHHSI OpPraHM3MOB: Oecrosoe (BKIIOYasi BEr€TAaTHMBHOE) M IOJIOBOE.
Buapr  Oecrionoro  pasMHOXKEHHsI: IOYKOBaHHWE, CHOPYJISLus, ¢parMeHTanus,
KJIOHUPOBAHUE.

ITonoBoe pasmuoxenue. IlonoBeie kieTku, uau ramerbl. Meio3. Cramguu Meiosa.
IToBenenune xpomocom B Meiosze. Kpoccunrosep. buonornueckuit cMbeicn Meiio3a u
II0JIOBOTO Tporiecca. Melo3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pa3Butue. lameroreHes y KUBOTHBIX. IlojoBble  Jkene3bl.
O6paszoBaHue W pa3BUTHE NOJOBBIX KieTok. CrepmaTtoreHe3 u ooreHes. CtpoeHue
MOJIOBBIX KJIEeTOK. OIUIOJOTBOpPEHHE U SMOPHOHAIBHOE Pa3BHTUE KMBOTHBIX. CrocoObl
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OIJIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNunuBuayansHOe pa3BUTHE OPraHU3MOB (OHToreHe3). Ctaauu sMOpHoOreHe3a KUBOTHBIX
(ma mpumepe ssrymiku). JpoGmenuwe. Tumbl apoGnenus. OcoOEHHOCTH APOOIICHUS
MJICKOITUTAIONIMX. 3apPOBIIICBIC JTUCTKH (TacTPYJSIIKs). 3aKiajKa OPraHOB M TKaHEU U3
3apOJBIIIEBbIX JIMCTKOB. B3anmMHOe BiMsHME uYacTeil pa3BUBAIOIIETOCS 3apojblIia
(oMOpHOHaNbHAs WHAYKIHMA). 3aKiajka IUlaHa CTPOCHUS JKMBOTHOTO KaK pe3yibTar
MEPAPXUYUECKUX B3aMMOJCHCTBUH TeHOB. BimsHume Ha 5MOpHOHANBHOE pa3BHTHE
pa3MUHbBIX (PaKTOPOB OKPYKAIOIIECH CpPEbI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbI mepuoa. IIpsmoe u Hempsimoe
pasButhe. PazButie ¢ MeraMopo30M y OECIO3BOHOYHBIX M TIO3BOHOYHBIX KHBOTHBIX.
buonornueckoe 3HaueHHe MPAMOTO M HEMPSAMOrO Pa3BUTHSA, UX PACIPOCTPAHEHUE B
npupojae. Tumbl pocta >XMBOTHBIX. DAKTOPBI PETYISIIIMM POCTa KUBOTHBIX U UEJIOBEKA.
Craanu nocTAMOPHOHAIFHOTO Pa3BUTHSI Y )KUBOTHBIX U UenoBeka. [leprosipl oHToreHesa
YyeoBeKa.

PasmHoxenue u pasputue pacrenuid. ['ameropur m cnopodut. Melio3 B KH3HEHHOM
nukine pacrennit. OOpa3oBaHmWe CIop B mporiecce Meliosza. ['amerorene3 y pacTeHHH.
OmronoTBOpeHNE U Pa3BUTHE PACTUTENHHBIX OPraHW3MOB. /[BOWHOE OIUIONOTBOpEHHE Y
LBETKOBBIX pacTeHnd. OOpa3oBaHHWE M pPa3BUTHE CEMEHH. MeXaHHM3MBl Pperyisinuu
OHTOT€HE3a Y PACTEHHI U KUBOTHBIX

3.2

I/ICTOpI/IS[ CTaHOBJICHUA W pPa3BUTUA TCHCTUKHM KaK HayKH. OCHOBHBIE TEHETHYECKHE
MIOHSTHS ¥ CHMBOJIBI. | OMONOTMYHBIE XPOMOCOMBI, alljIeNIbHBIE T€HBI, albTepPHATHBHBIC
MIPU3HAKH, JOMUHAHTHBIA M PEIleCCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YACTas
JWHUS,  THOPWABL,  TEHOTWUN,  (DEHOTHI. OCHOBHBIE ~ METOABI  TEHETUKH:
TUOPHUIOIOTUIECKUH, ITUTOIOTHIECKUH, MOJIEKYIISIPHO-TeHETHICCKII

3.3

Monorubpumanoe ckpemuBanue. llepBplii 3akoH MeHmens — 3aKOH €IWHOOOpa3us
TUOPUIIOB TIEPBOTO TOKONIeHUs. IIpaBmio gomMuHUpoBaHMS. BTopoil 3akoH MeHmems —
3aKOH  pacUIelUIeHHs MpHU3HAKOB. lluTomormveckne OCHOBBI ~ MOHOTHOPHIHOTO
CKpemuBaHus. [ UmoTe3a 9ucTOTH raMer.

Anamm3mupyromee — ckpemmBaHue.  [IpoMeXyTOYHBIM  XapakTep  HacleJOBaHUA.
Pacmiennenve mpu3HakoB MPH HEMOJTHOM JTOMHHHPOBAHHH.

JurunbpugHoe ckpemmBaHue. Tpermii 3akoH MeHaens — 3aKoH HE3aBHCHMOIO
HacJeq0BaHMs MPU3HAKOB. L[UTONOrnuecKkine OCHOBEI IUTHOPHIHOTO CKPEIINBaHHS.
CuerieHHoe  HaciemoBaHme Tpu3HakoB. PabGorer T. Moprana. CremieHHOe
HacJeJOBaHHE TE€HOB, HapYIIEHHE CIEIUICHHS MEXKIy TeHaMH. XPOMOCOMHAS TEOPHS
HACJIEICTBEHHOCTH.

I'enernka monma. XpOMOCOMHBIN MEXaHU3M ONpeAeNeHUs 1mona. AyTOCOMBI M TIOJIOBBIS
xpoMocoMbl. ['oMorameTHbli U rereporaMeTHbli mon. ['eHerHyeckas CTpPyKTypa
TIOJIOBBIX XpoMocoM. HaceoBanne npru3HaKOB, CIETUIEHHBIX C TTOJIOM.

l'enotun kak wenoctHas cucrema. IlnedoTponus — MHOXXECTBEHHOE ACUCTBUE TIEHA.
MHOXeCTBEeHHBIN AJIEIH3M. BszaumopnelictBue HeaJIeJIbHbIX TEHOB.
KommiementaprocTs. Jnucras. [lomumepus

3.4

BzaumopeiictBue reHotHna W cpenmsl npu  GopmupoBaHMM  (peHoTHna. M3MeHUMBOCTB
mpru3HakoB. KadecTBeHHbIE ¥ KONWYECTBEHHBbIE TIPH3HAKA. BUIBI HM3MEHYMBOCTH:
HeHACJIEACTBEHHAS U HACJIEACTBEHHASL.

MomndukanronHass U3MEHUYHMBOCTb. Pomb cpeabl B ¢dopMupoBaHUH MOAMGHUKAIIMOHHON
m3MeHunBocTH. Hopma peakiuy npu3Haka. BapuanmoHHbIH psj 1 BaprarrionHas kpusas (B.
Horannucen). CpoiicTBa MOAM(UKAIIMOHHON N3MEHYUBOCTH.

I'enoTumnnueckass w3MeHYMBOCTh. (CBOHMCTBA TI'€HOTHIIMYECKOM W3MEHUMBOCTH. BHIBI
TEHOTHITNYECKON N3MEHYNBOCTH: KOMOWHATHBHASI, MyTaIlMOHHAS.

KomOnHaTHBHAsT W3MEHYMBOCTh. Mei03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
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U3MEHYMBOCTH. Ponb KOMOMHATMBHOW W3MEHUMBOCTH B CO3J@HHHM TEHETHYECKOrO
Ppa3Ho00pa3us B mpeAeiax OJHOrO BUAA.

MyranonHasi HM3MEHYMBOCTh. BuWIbl MyTalui: TE€HHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M MHAYLIMPOBAaHHbIE MYyTalMy. SlJepHbIE W IMTOIUIA3MATHYECKUE MYTallUH.
ComaTryeckue 1 mosioBble MyTaruu. [IpudnHbI BOSHUKHOBEHUST MyTaluid. MyTareHsl 1 UX
BIMSHUE HAa  OpraHW3Mbl. 3aKOHOMEPHOCTH  MYTAl[MOHHOIO  Iporecca.  3aKkoH
TOMOJIOTHYECKUX PSJIOB B HacieacTBeHHoW maMeHunBocTH (H.M. BaBuios). Buesnepnas
WU3MEHYUBOCTh M HACJIEACTBEHHOCTh

3.5

Kapuotun demnoBeka. MexayHapoaHasi mporpaMMa HCCICIOBaHUS T€HOMa YellOBEKa.
Meroapl  HW3y4YeHHMS ~ TCHCTHKM  4YelOBEKAa:  I'eHEaJOrMuecKuii,  OJIM3HEIOBBIH,
IUTOTE€HETUYECKUM,  MOMYJISIIIUOHHO-CTATUCTUYECKUH,  MOJEKYISIPHO-TEHETUYECKUM.
CoBpemeHHoe onpeesieHne TCHOTHIIA: IMOJIHOTCHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUpOBaHWEe, B TOM uwucie ¢ nomoupto [IP-ananmu3a. HacnencrBeHHble
3a0oyieBaHusl 4deioBeKka. ['CHHbIE W XPOMOCOMHBIE OOJIE3HM 4YelloBeKa. bonesnu c
HACJICICTBEHHON MPEIpaciioIOKEHHOCTRIO.  3HAUYEHUE MENUIIMHCKONM TEHETHKH B
MPEIOTBPALICHUH U JICUCHUH I'eHEeTHUYECKHX 3a00JieBaHui yenoBeka. CTBOJIOBBIC KJICTKU

3.6

JloMecTuKammss W CENeKIHs. 3apOoKICHWE CEeNEeKIMU W JoMecThkammu. Ydenwe H.M.
BaBunoBa 0 1eHTpax TPOMCXOKACHUS W MHOTr00Opaswsi KyJIbTYpHBIX pacTeHWid. Ponb
CEJIEKIIMU B CO3[JAHWHU COPTOB PACTEHWH M MOpOI )KUBOTHBIX. COpT, OpoAa, ITaMM. 3aKOH
TOMOJIOTMUECKUX PSAJIOB B HaciencTBeHHOW m3menunBoctu H.M. BaBunoBa, ero 3HaueHue
JUTST CENTEKITMOHHON paOOTHI.

Meronbl  CeNEKITMOHHONW  paboThl.  McKycCTBEeHHBI  OTOOp:  MacCoBBHIH U
HMHIUBUIyaIbHbIA. DTalbl KOMOMHALIMOHHOM CeleKuy. VcrbiTaHue MPOU3BOAUTENCH 110
mmoToMcTBYy. OTOOp 110 TEHOTHITY C ITOMOIIBIO OICHKH (hEHOTHIIA TTOTOMCTBA U OTOOp TI0
TEHOTHITY ¢ TToMolbio aHanuza JIHK.

HcKycCcTBeHHBI MyTareHe3 KakK METOA CEJICKIMOHHON paboThl. PamuannoHHBIA U
XUMHYECKHI MyTareHe3 KaK HCTOYHHK MYTalil y KYyJIbTYPHBIX ()OPM OpPTaHH3MOB.
Hcronp30oBaHre TEHOMHOTO PENAKTHPOBAHUS M METONOB pexkomMOmHaHTHBIX JIHK mis
MOJIYYEHHSI HICXOHOI0 MaTepHaa Juisl CEIEKIUU.

[lomyuenne  momumuionnoB.  BuyTpmBmmoBas — ruOpmmmzanms.  biam3koponcTBeHHOE
CKpelBaHye, nin nHOpuauHT. HeponcTBeHHOe CKpenmBaHie, WK ayTOpHIUHT. | ereposuc u
ero mprumHbL Vcmonb3oBanme rereposuca B ceneknu. Otrman€HHas THOpUAM3AIsL.
IIpeononenne OecruTOmusl MEKBHIOBBIX THOPHIOB. JIOCTHIKEHWS CEIEKIIMH pPACTeHMH |
JKUBOTHBIX

3.7

OOBeKThl, HCHONAB3yeMble B OHOTEXHOJOTHM, — KIETOYHbIE M TKAHEBBIC KYJBTYPHI,
MHUKPOOPIaHU3MbI, UX XapaKTEPUCTHKA. 1paaulMOHHAs OMOTEXHOJOIWs: XjeOoreueHue,
MOJy4E€HHE KHCIOMOJIOYHBIX MPOLYKTOB, BHHOZAENHE. MUKpPOOMOIOTHUECKUN CHHTES.
OOBEKTBI MUKPOOHONIOTHYECKHX TexXHOoJorui. llpoms3BoacTBo Oenka, aMHHOKHCIOT W
BUTaMUHOB. VICKYCCTBEHHOE  OIUIOJOTBOPEHUE. PEKOHCTpYKIMSI  SHUEKIETOK U
KJIOHUPOBAaHUE XKUBOTHBIX. MeTO TpaHCIIaHTALINH SIIEP KIIETOK.

XpoMOoCcOMHasl U TeHHasi MHKeHepusl. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHUPOBAaHHE
pexomOunanTHeIX JIHK. JlocTmkeHnss © TMepCrieKTHBBI XPOMOCOMHOW M TEHHOU
nH)XeHepuH. MeguuuHckie 6uorexHonorud. Mcnonp3oBaHue CTBOJIOBBIX KIETOK

Cucrema n MHOFOOGpa3I/IG OPraH”uveCKoOro Mupa

4.1

buonorundeckoe pa3H006pa3He OpraHnu3MoB. COBpeMeHHaSI CUCTEMa OpraHU4YeCKOro
MHpa. HpI/IHLII/IHBI KJ'IaCCI/I(I)I/IKaI_H/II/I OpraHu3MoB. OCHOBHBIE€ CHCTEMAaTHYCCKHE TpyIIbl
OpraHu3MoB.

OcobenHocTu CTPOCHUSA U KUBHCACATCIBbHOCTU OJHOKJICTOUYHBIX OPraHU3MOB. BaKTepI/II/I,
apxeu, OJHOKJICTOYHLIC FpI/I6LI, OJHOKJICTOYHBIC BOAOPOCIH, APYru€ MPOTUCTHL.
Kononunanbaeie OpPraHu3Mbl. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPraHU3MOB! aMé6OI/I,[[HO€,
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KT'YTUKOBOE, PECHMYHOE. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Pa3mpaxumocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl

4.2

MHorokneTrounble pacTeHus. B3auMOCBS3b 4YacTe€ MHOIOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl M CHCTEMBbl OPTaHOB MHOI'OKJIETOUHOro opraHusma. Opranmsm Kak
eauHOe uenoe. TkaHM pacTeHWi. TUNBl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs,
MOKPOBHAs, TPOBOSIIIAsA, OCHOBHAS, MexaHHueckass. OCOOCHHOCTH CTPOCHUS, (YHKIIHIA
U PACIONOKEHUS TKAHEH B OpraHax pacTeHUM

4.3

BereratuBHble M TE€HEpaTUBHBIE OpraHbl pacTeHHil. (DyHKIMM OpPraHoB M CHUCTEM
opranoB. Kapkac pacrtenuid. JIBMKEHHE MHOTOKJIETOYHBIX PACTEHHH: TPONMU3MBI H
Hactuu. [loryomenne BOJbl, YIIEKUCIOro ra3a U MUHEPAIBHBIX BEUIECTB PACTCHUSIMHU.
Heixanue pacrenuil. Jnddys3us ra3zoB yepe3 MOBEPXHOCTh KIETKH. TpaHCIOPTHBIE
CHUCTEMBI pacTeHuil. BrizeneHue y pacTeHmid. 3ammra y MHOTOKJIETOYHBIX PaCTEHUH.
Kyrukyna. Cpencrsa macCUBHON U XMMHUYECKOM 3alTUTHI. DUTOHIUIBL.

PaznpaxkuMocTe M peryysiius y OpraHu3MoB. PaszipaxumocTe U perysiuus y
MHOI'OKJIETOYHBIX pacTeHui. POCTOBBIE BEIlIECTBA U UX 3HAYCHUE

4.5

MHOrokjaeTouUHble KUBOTHBIE. B3auMMOCBA3b wYacTeld MHOTOKJIETOYHOI'O OpraHu3Ma.
TKaHI/I, OpI‘aHI)I U CUCTEMBI OpFaHOB MHOI'OKJICTOYHOT' O opraanMa. OpFaHI/I3M KaK
enuHoe 1enoe. I'omeocra3. TkaHM >KMBOTHBIX M 4YelIOBeKa. THIBI JKUBOTHBIX TKaHEH:
SIIUTCIINAJIbHAs1, COCIHMHHUTCIIbHAsSA, MbIIICYHAA, HepBHaﬂ. OCO6eHHOCTI/I CTpOGHI/ISI,
(GYHKIWH B pacnioNoKeHHs TKaHel B OpraHax »XHBOTHBIX U YeJIOBEKa

4.6

Oprasbpl ¥ CHCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMK OPraHoOB U chucTeM opraHoB. Omopa
Tena opraHu3MoB. CKeNTeThl OJHOKIICTOYHBIX 1 MHOTOKJICTOYHBIX KUBOTHBIX. HapyKHBIN
" BHyTpeHHHH ckeneT. CTpPOCHHUE U THITBI COSAMHEHHS KOCTEH.

JIBr>keHHE MHOTOKJIETOYHBIX JKUBOTHBIX. [IMTaHue >KMBOTHBIX. IIMTaHHME MTO3BOHOYHBIX
JKUBOTHBIX. JlpIxaHne )KUBOTHBIX. KoxkHOE npixanwue. XKabepHoe u IEroyHoe JpIXaHue.
JIpIxaHre TO3BOHOYHBIX >KHUBOTHBIX. OBOJIOIMOHHOE YCIOKHEHHE CTPOCHHS JIETKUX
IMO3BOHOYHBIX >KMBOTHBIX. JIpIXaTelabHas CHCTEMa dYelloBeKa. MeXaHH3M BEHTUIISIINH
NETKAX Yy MTUALl ¥ MIIEKOMUTAIOMUX. TpaHCIOpPT BemecTB y OpraHu3MoB. TpaHcmopT
BEIIeCTB y XUBOTHBIX. KpoBeHocHass cuctemMa u e€ opranbl. KpoBeHOocHas cucrtema
ITO3BOHOYHBIX JKHBOTHBIX. Kpyrm KpoBooOparieHus. ODBOMIONHOHHBIE YCIOXKHEHUS
CTPOEHHUsI KPOBEHOCHON CHCTEMBI ITO3BOHOYHBIX XKHUBOTHBIX. BBIJENeHe y OpraHu3MoB.
Broigenenne y xuBoTHBIX. CokpaTuTenbHbIe Bakyonwn. Opradsl BeimeneHus. CBs3b
MOJIOCTH Tela C KPOBEHOCHOM U BBIAEIUTENBHOM cUCTeMaMu. Beinenenue y
ITO3BOHOYHBIX JKMBOTHBIX. 3allWTa y MHOTOKIIETOYHBIX J>KUBOTHBIX. [IOKpOBBI W HX
MIPOM3BOJIHEIE.

PazgpaxkuMocTh ¥ perymsanus y OpraHu3MOB. Pa3npakuMocTb y OIHOKJIETOYHBIX
opranm3MoB. Takcucel. PaznpaknMocTe W peryisinusit y MHOTOKIETOYHBIX PacTeHUH.
PocToBble BellecTBa ¥ MX 3HAYEHHE.

HepBras cuctema u pedieKTopHas perymsius Y MHOTOKIETOYHBIX KUBOTHBIX. HepBHas
cucreMa M e€ OTHEeNbl. OBONIOIMOHHOE YCIO)KHEHHE CTPOCHUS HEPBHOW CHUCTEMBI y
JKMBOTHBIX.

PazpaboTka anroputMoB U mporpamMm i 3G GhEeKTUBHONH (PYHKIMOHATFHOW aHHOTAIWU
T€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METabOJIIOMOB MHUKPOOPTaHU3MOB, PAaCTEHH,
JKMBOTHBIX U Y€I0BEKA

OpFaHI/I3M YCIOBCKA U €ro 3J0pOBLC

5.1

Opradbl U CHCTEMBI OpraHoB 4enoBeka. OTHENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
JKUBOTHBIX. Pednexc u peduiekropHas ayra. be3yciioBHbIE W YCIOBHBIE PEQIIEKCHI.
I'ymopanbHass perynsiuus M SHIOKPUHHAS CUCTEMa >KUBOTHBIX M 4YenoBeka. JKene3wl
SHJOKPUHHOM CHCTEMbI U MX TOpMOHBI. JlelicTBHe TOpMOHOB. B3auMoCBsI3p HEpBHOU U
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SHJOKPUHHOMN cucTteM. ['mmoranamo-runodusapaas cucrtema. Pediexc u pediiekropHas
ayra. be3yclioBHbIC U YCIIOBHBIE PeIeKCh

5.2

3amuTa opraHm3Ma oOT OosesHed. MMMmyHHass cucreMa uenoBeka. KIeTouHbld U
TYMOpPaJbHBI HMMYHUTET. Bpoxa€HHBIH, MproOpeTEéHHbII crienn)UIecKnii HMMYHHUTET.
Teopus knoHalbHO-cenekTuBHOro ummynurera (I1.Dpmux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETH OpraHuU3MOB. Ponb BpOXAEHHONO MMMYHHMTETa B pPa3sBUTHU
CHUCTEMHBIX 3a00JICBaHMI

5.3

Kposenocnast cuctema u e€ opransl. Cep/ile, KpOBEHOCHBIE COCYABI M KPOBb. Kpyru
KpoBooOpamieHus. Pabora cepaia u e€ peryssius

5.4

Ipixanue uenoBeka. Juddysws ra3oB uepe3 MOBEPXHOCTh KIETKH. JIpIXaTeapHast
cucremMa ueioBeka. JIpIXxaTeiabHas MOBEPXHOCTh. Perynmsaius apixanus. JlbIxaTenbHbIe
00BEMBI

5.5

[MumeBaputensHas cucrema 4enmoBeka. OTHENbl  NHIIEBAPUTEIBHOTO  TPaKTa.
[InmeBapuTeNbHbIE JKene3bl. BHYTPUITOIOCTHOE M BHYTPHUKIETOYHOE IIUIIEBAPEHUE

5.6

I[okpoBel u wux mpousBognble. Opransl Bbigenenus. [loukn. CrpoeHme u
¢dynkunonupoBanue HeppoHa. DwibTpanms, cekpemnusi ¥ oOpaTHOE BCAChIBAHHME Kak
MeXaHH3Mbl paboThl OpraHoB BbiieneHnss. OO0pa3oBaHKe MOYH Y YeIOBEKa

5.7

JIBrkeHue denoBeka: MpliedHas cucrema. CKeleTHbIe MBIIIIIE U uX padora. CTpoeHHne
W TUITBI COSTMHEHMS KOCTEN

Teopwust sBomonuu. PazButne xu3Hu Ha 3eMIie

6.1

OpomonnonHass Teopust Y. JlapsuHa. [Ipenmochikm BO3HWKHOBEHUS JTapBHHH3MA.
JKuznb 1 HayuyHas aedarenbHocTh Y. JlapBuHa.

JBwkymye cuiabl dSBomiOnuKd BuAoB 1o Y. JlapBuHy (BBICOKas HWHTEHCHBHOCTD
Pa3sMHOXKEHHS OPTaHM3MOB, HACIIEICTBEHHAs! M3MEHYHBOCTh, O0ph0a 3a CyIIecTBOBAaHUE,
€CTECTBEHHBIA M HCKYCCTBEHHEII 0TOOD).

Odopmirenne cuaTeTmdeckod Teopum dBomonun (CTD). HeifttpanmbHas Tteopus
sBomortui. CoBpeMeHHas SBOIONMOHHAS OHOJIOTHS. 3HAUSHHE SBOIIOIIMOHHON TEOPHH B
(hopMUpOBaHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa

6.2

[omynsiuusa kak s7aeMeHTapHas eauHuna 3Bonoruu. CoBpeMEeHHbBIE METOHBl OLIEHKU
TeHETHYECKOTO Pa3HooOpasust M CTIPYKTypbl nomyssiuuid. M3menenune renodonzna
MOMYJSIIMKM  KaK DJIEMEHTAPHOE HBOJIIOLMOHHOE SIBICHHE. 3aKOH TEHETHYECKOI'o
paBHoBecus k. Xapmau, B. BaiinOepra.

OnemeHTapHble (aKTOPBI (IBMXKYIIME CHIBI) SBONIONHMHA. MyTallMOHHBIA IIPOIIecC.
KomOunatuBHass wu3MeHunBOCTh. [Jlpei) rTeHOB — cilydaiiHple HEHaIpaBICHHBIC
M3MEHEHUS JacTOT ajuiened B momyisinusix. DPdekt ocHoBaTens. Murpanuu. M3omsmus
TIOYJIANAN: Teorpadudeckas (IpoCTpaHCTBEHHAs), OMoIornyeckas (penpoyKTHBHAS).
EctecTtBenHsbIii 0TOOp — HampaBisOmui (akTtop HBOIONUH. DOPMBI €CTeCTBEHHOTO
orOopa: IBIKYIIHMH, CTaOWIM3UPYIOMNHN, paspblBatonuil (au3pyntusHbii). [lomoBoit
oroop.

[IpucnocobneHHOCTE OPraHU3MOB KakK pPe3yiabTaT MHKPOIBOIIOLMH. BO3HHKHOBEHHE
npucrocobneHnii 'y opranu3moB. Apomopdo3bl U uamoanantauuu. [Ipumeps
MpUCIIOCOONIeHNH y opraHiu3MoB. OTHOCHTEIIBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.
Bun, ero xputepun u crpykrypa. BumoobpasoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLHUU.
Wzonsuust — ximoveBoid akrop BuaoodpaszoBanus. [yt u crocoObl BUI000pa3oBaHMS:
anonaTpryeckoe (reorpauueckoe), CUMIIaTPUIECKOe (IKOJIOIHYECKOE), «KMTHOBEHHOE»
(monmumutonu3anus, rudpuau3anys). JAauTenbHOCTh SBOTIOIMMOHHBIX POLIECCOB.
Mexanu3mbl GopMUpPOBaHUs OMOJIOTUIECKOr0 Pa3HOOOpasusl.

Pone »BomounoHHOW Ouonmornn B pa3paboTKe HAYYHBIX METOJOB COXPAaHEHUS
Ouopa3zHooOpa3usa. MUKPOIBONIOLMS M KOIBOJIOUMS TAapa3sUTOB W HMX XO35€B.
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Mexanu3mbl pOpMUPOBaHHUsI YCTOMYMBOCTH K aHTHOMOTHKAM M cIocOObI 0OpbOBI ¢ Hel

6.3

Meronsl  WM3ydeHHsT MaKpodBOJIONMHU. [lanmeoHTONOrHMUecKre METOABl U3y4YeHUs
spomronuH. [lepexoaHbie GOpMbI U QUITOTEHETHUECKHE PSIIBI OPTaHU3MOB.
Buoreorpadguueckne Merombl u3ydeHus sBomtonmu. CpaBHeHue (Iopbl U ¢dayHBI
MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emin. Bunpbl-sHaemMuku u
PETUKTEI.

OMOPHOIIOTHYECKUE U CPABHUTEIBHO-MOP(POJIOrHYECKHE METOABI W3YYEHHS JBOJIIOLUH.
l'enernyeckne MexaHU3Mbl JBOJNIOIMU OHTOTEHE3a U TOSBIICHHS SBOJIOIHMOHHBIX
HOBIIECTB. [ OMOJIOTMYHBIE W AaHAJIOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl U
aTaBU3MBL. MOJNEKYISIpHO-TEHETHYEeCKHE, OMOXMMHUYECKAE U MATEeMaTHYECKHE METOJIbI
U3y4YeHUs HBONIONMH. [ oMonormuHble TeHbl. COBpeMEHHBIE METOIbl IOCTPOCHUS
(UITOTeHETHYECKUX JIEPEBbHEB.

XpPOMOCOMHBIE MYTaITUH U 3BOJIIOIUSI TEHOMOB.

OOmme 3akoHOMEpHOCTH  (mpaBwiia)  3BOMIONKH.  HeoOpaTUMOCTh — 3BOJIOIUU.
AnanTuBHas paauaius. HepaBHOMEpHOCTb TEMITOB SBOJIOIUH

6.4

Hayunple THMIOTE3B MPOUCXOXKIEHUS JKM3HA Ha 3emie. AOHWOreHe3 M TMaHCIepMUs.
JloHay4yHBIE TIPENCTABICHUS O 3apOXKICHUM JKU3HW (KpealmoHu3M). [ mmoresa
MOCTOSTHHOT'O CaMO3apOXKJIeHUsI KU3HU U €€ ompoBepkeHue onbitamu O. Penu, JI
Crnamnanrmanmy, JI. [Tactepa. IlpoucxoxaeHne KU3HA U aCTPOOHOTOTHSL.

OcHOBHBIE DTambl HEOpraHWdeckod HBomonuu. Ilmanerapras (reomorudeckast)
IBONMIOLMA. XUMHAYECKasl dBONONNA. AOHOTeHHBIN CHHTE3 OpraHMYeCKHX BEIIECTB U3
Heopranndeckux. Ompir C. Mwmmrepa m I. HOpu. OOpa3oBaHme ITOIHMEPOB U3
moHoMepoB. KoarepBaTtaas rumore3a A.M. OmapuHa, THIIOTE3a MEPBUYHOrO OyJIbOHA
k. Xonnmeiina, renermdeckas rumnoreza . Mémrepa. Pubosumer (T. Uek) u rumoresa
«vmpa PHK» V. I'mn6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIICTKH.
Hcropus 3emmm u Meroapl e wu3ydeHHs. VICKormaeMble OpPraHWYECKHE OCTATKH.
l'eoxpononorus u e€ wmerompl. OTHOCHMTENBHAas M aOCOMIOTHAS TEOXPOHOIOTHS.
I'eoxpoHoorryeckas mKata: 0HBI, SPbI, TEPHOJBI, ATTOXH.

HauanpHble 3Tanbl oprannyeckoil sBononuu. [losBieHnEe U SBOMIONUS NEPBBIX KIIETOK.
OBoionus  Meraboiam3Ma. Bo3HWMKHOBeHHME TEpBBIX dKocucTeM. CoBpeMEHHBIC
MHKpPOOHBIE OWOIUIEHKM KaK aHajior IMepBhIX Ha 3emiie cooOlrmecTB. CTpOMaTOIUTHI.
IIpokapHOThL U 3yKapUOTHI.

[Ipoucxoxnenmne sykapruor (cuMOnoreHe3). DBOMIOIMOHHOE MPOUCXOXKIECHIE BHPYCOB.
[IpoucxokeHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYIII
MHOTOKIIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE ATambl 3BONIONUH BBICIINX pacTeHuil. OCHOBHBIE apoMOp(O3bl pPacTEHHH.
Beixon pacteHuil Ha cymry. IlosiBieHHE CIIOPOBBIX PACTEHUN M 3aBOCBAHHE UMH CYIIU.
CemeHnHble pacTeHud. [IporcxoxieHre IBETKOBBIX PACTEHUIA.

OCHOBHBIE 3Tambl HBONIONUHU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KHUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pBIB — TIOSBIICHHE COBPEMEHHBIX THIIOB. llepBhie
XOpIIOBBIE >KMBOTHBIC. JKU3HB B Boje. OBONIONUS IMO3BOHOYHBIX. llpomcxoxmeHue
ampubwmii u perrrrnmid. [Ipoucxoxkaearne MiIeKomuTaoMuX 1 nTuil. [[prHImn Kiiro4eBoro
apomopdo3a. OcBoeHre OeCITO3BOHOYHBIMU 1 ITO3BOHOYHBIMH KUBOTHBIMH CYIITH.
PasButne xu3HM Ha 3emie MO 3paM M NEpUOJaM: apxed, MPOTEpO30H, Maseo30M,
Me3030i, KaiftHOo30i. OOImas XapaKTepHUCTHKA KIUMaTra W TEONOTHYECKUX ITPOIIECCOB.
[losiBieHne u pacuBeT XapaKTepHBIX OPraHW3MOB. YTIIEOOpa30BaHHE: €r0 YCIOBHS U
BIIMSIHUE Ha Ta30BbIi COCTaB aTMOC( EpPHI.

MaccoBbie BHIMUpAHUSI — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpuyuHbl U cieacTBus
MaccoBbIX BeIMUpaHuil. COBpEMEHHBIH SKOJIOTHIECKHIA KPU3HC, €r0 OCOOCHHOCTH

6.5

Pa3;lem>1 )48 3aJa4yn AHTPOIOJIOTUH. MCTO,Z[LI AHTPOIIOJIOTUH. CraHOBIICHHUE
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MpeCcTaBIeHUI O MPOUCXOXKIEHUH YenoBeka. CoBpeMeHHbIe Hay4YHbIe TEOPHH.
CxonctBo dyenoBeka € KMBOTHBIMU. CHCTeMaTHUECKOE IIOJOKEHHE 4YellOBeKa.
CBueTeNbCTBa CXOJCTBA YEIOBEKAa C JKUBOTHBIMH: CpPaBHHTEIBLHO-MOpP(QOIOrHuecKue,
3MOPHUOJIOTHYECKUE, (PU3NOJIOr0-OMOXUMUYECKHE, TMoBeneHUYeckne. OTIIMYKMS YelloBeKa
OT JXKMBOTHBIX. [IpAMOXOX/IeHHE U KOMIUIEKC CBA3aHHBIX C HUM IMpH3HaKoB. PazBurtue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

Hewkymme cwibl  (pakTopsl) aHTponoreHesa:  OHONOTHYECKHE,  COLHANIbHBIC.
CooTHomieHre OMOTOTHYECKUX U COITUANTBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJW{ aHTPOMNOreHe3a. ABCTPAJONUTEKH — JABYHOTHE IIPEIKH JIIOJEH.
YenoBek yMelbli, NEPBBIE W3TOTOBIEHUS OpYAUN Tpyna. UenoBek NpsSIMOXOIALIMN U
NEpBBIA BBIXOA JrOfIcH 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii — oOImmid
MIPEOK HeaHepTaIbCKOTr0 YelIoBeKa U YeloBeKa pa3yMHOro. UenoBek HeaH1epTaIbCKHIMA
KaK BHJ JIIOJEM XOJOAHOro KiuMmaTa. YenoBek pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKHU YeNTOBEK, OCBOCHUE KOHTUHEHTOB 32 mpefenamMmu AQpUKH.

OBOMIONIAS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN OTOOp B MOMyMANUSAX YEIOBEKa.
MyTaloHHbIH Tporiecc W nonmuMopdusM. [lomynsiuoHHbIE BOJNHBI, Jpeii( TeHOB,
Murpanusi 1 «3PQPeKT OCHOBATENSN» B MOMYJIAIIAX COBPEMEHHOTO YEIOBEKA.
Uenoseueckue packl. [lonstue o pace. bonmpime pacel: eBpomeouaHast (€Bpasuiickas),
aBCTpaJIO-HETPOUAHAA (3KBAaTOpHAJIbHAs), MOHTOJIOMAHAS (a3MATCKO-aMEpUKaHCKas).
Bpewms u myTtH paccenenus yenoBeka 1o rianere. EnnHcTBO yenoBeueckux pac. Hayunas
HECOCTOSITENbHOCTh pacu3Ma. I[IpucrocoOIeHHOCTh 4enoBeKa K PasHbIM YCIOBHSAM
OKpyXarmmiei cpensl. BnusHue reorpaduueckol cpembl W apelia T'eHOB Ha
MOpP(}OTOTHIO B (PU3HOJIOTHIO YETIOBEKA

DOKOCHCTEMBI U MPHUCYIINE UM 3aKOHOMEPHOCTH

7.1

Pazpens! u 3amaun sxomoruu. CBsA3b SKOJIOTHH C IPYTUMHU HayKaMU.

Merogp! skonoruu. [loneBsie HaOmMoOAEHN. DKCIEPUMEHTHl B SKOJIIOTUU: MPUPOIHBIE U
nmabopaTopHbie. MoaenmupoBaHWe B OKOJOTHH. MOHHTOPHHT OKPYKAIOIICH CpPEIbI:
JIOKQJTBHBIN, PETHOHAIBHBIN M TI100aTbHBIN

7.2

Okojornyeckne (GakTOpbl W 3aKOHOMEpPHOCTH wuX gAedictBuia. Kiaccndukarms
AKOJIOTHYECKUX (HaKTOpPOB: aOMOTHYECCKHE, OMOTHYECKHEe, aHTpoIoreHHelie. OoOmme
3aKOHOMEPHOCTH JeWCTBUS dKomormdeckux ¢akropoB. [IpaBmimo wmmanmyma (K.
Impenrens, . Jlubux). TomepanTHOCT. OBpHOWOHTHBIE W CTEHOOMOHTHEIC
OpPraHU3MBIL.

Aobuornaeckne dakropbl. CBeT Kak dKomorudeckuid Gpaxrop. JleficTBre pa3HBIX y4aCTKOB
COJIHEYHOI'O CIIEKTPa Ha OPTaHU3Mbl. DKOJIOIMYECKUE TPYIIIBI PACTEHUN U KUBOTHBIX IO
OTHOULIEHUIO K cBeTy. CUrHaNbHas poiib cBeTa. POTONEpUOaAn3M.

Temmeparypa kak skonmorumdeckuid dakrop. [lelicTBue TemmepaTypsl Ha OpTaHH3MBL
IloiikunorepMHblE U TOMOMOTEPMHBIE OpPraHU3MBL OBPUTEPMHBIE U CTEHOTEPMHBIC
OpPraHU3MBL.

Brnaxxnocts kak skomormyeckuii Qaxtop. [IprcrnocoOneHust pacTeHHE K MOMIEPKAHHUIO
BoznHoro Oamanca. Kiaccuukauust pacreHuil 1o oTHOLIEHHIO K Boxe. IIpucnocobienus
KUBOTHBIX K U3MEHEHHIO BOITHOT'O PEXKUMA.

Cpenpl oOMTaHUsI OPraHU3MOB: BOAHAs, HA3EMHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAS
MOJIIOYBEHHAs, BHYTpUOpraHu3sMeHHas. @OU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpen
oburtanus oprann3Mos. IIpucnocoOneHus: opraHu3MoB K KHU3HH B PAa3HBIX Cpelax.
buonornueckne purmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE
putMmblL. [Ipucnoco0neHHOCTh OpraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUI KU3HU.
Kuznennsie ¢popmbl opranuzMoB. [lonsaTue o xu3HeHHOH (opme. XKusHeHHBIE (HOPMBI
pacTeHmii: JepeBbs, KyCTaApHUKH, KYCTapHUYKH, MHOTOJICTHHE TpaBhl, OIHOJETHHE
TpaBbl. JKu3HeHHblE (OPMBI KMBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, a3POOHMOHTEHI.
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Oco6eHHOCTH CTPOEHUS B 00pa3a KHU3HU.

buornueckue ¢akropel. Bumbl OMOTHYECKMX  B3aMMOJCHCTBHIA: KOHKYpPEHIIUS,
XHUITHAYECTBO, cUMOMO3 u ero ¢Qopmbl. [lapasutusm, Koomepamus, MyTyaju3M,
KOMMeEHcaIn3M (KBapTUPaHTCTBO, HaxieOHH4YecTBo). Herpoduueckue B3ammoneicTBus
(Tonuueckue, Qopuueckue, ¢dadpuyeckue). 3HauCHHEC OMOTUYCCKUX B3aMMOJACHCTBHIA
JUIL CYIIECTBOBAHWS OPraHU3MOB B cpeae oOuTaHus. [IpuHIMI KOHKYpEHTHOTO
UCKJIIOYCHUS

7.3

OKOJIOrMYeCKUe XapaKTepPUCTUKU Tony siiuu. [lomynsaius kak OMOIornyeckasi CUcCTeMa.
Posnb HeomHOpOAHOCTH Cpefibl, pU3nUecKuX 0apbepoB U OCOOCHHOCTEH OMONOTUU BUIIOB
B (OPMHUPOBAHUM POCTPAHCTBEHHOW CTPYKTYpPBI MomnyJsiiuii. OCHOBHBIC IOKa3aTelH
MONYJIALUU: YUCIEHHOCTh, IIJIOTHOCTh, BO3PACTHAS U MOJI0Bas CTPYKTYpa, pOKIAAEMOCTbD,
MIPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPAITHSL.

DKojoruyeckas CTpykTypa momyisnun. OIeHKa YUCISHHOCTH Tomysinuu. J(uHammka
nonyJidauu U e€ peryidauus. buorndeckuid moreHuuan nomyiasiuud. MoJenupoBaHue
MUHAMUKY TOMyJBSITuU. KpuBBIE pocTa YMCIEHHOCTH MOMYJISIud. KpruBbie BEDKUBaHUSI.
Peryssiiuss 4vCcIeHHOCTH TONYJISIUA: Pojib (aKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT
IIJIOTHOCTH. DKOJOTHYECKHEe CTpaTeru BUAOB (I- u K-ctparerun).

ITonsitne 00 dKomorMyeckod Humie Buaa. Mecroobutanne. MHOroMepHas MOMIETH
skonormdyeckod Humm JDk.J.  XaTtuumHCcOHA. Pa3Mephl  3KOJOTMYECKOHM  HUIIM.
IToTenmnmanpHas U peaTn30BaHHAS HUIIIA.

Bun kak cucrema nomynsiuuid. Apeanbl BUJOB. BuIbI U MX >KU3HEHHBIE CTPATETHU.
3aKOHOMEpPHOCTH TOBENEHUS] W MUTpalWii >KUBOTHBIX. bHOJOrMYecKne WHBA3HU
Yy’>KEPOJIHBIX BHJIOB

7.4

CoobmrecTBa oprann3moB. bruorieHo3 U ero crpykrypa. CBs3u MEXIy OpraHH3MaMu B
ouorieHo3e. JkocucreMa Kak oTkpeiTas cucreMa (A.Jlx. Tencmu). DyHKIIMOHATHHBIC
OJIOKH OpraHM3MOB B DKOCHCTEME: IPOIYLEHTbl, KOHCYMEHTHI, pPEIYLCHTHL.
Tpoduueckue ypoBau. Tpoduueckue 1enu U cerd. AOHOTHYECKHE OJOKH SKOCHCTEM.
[TouBs! 1 niBl B 93K0cUcTEMaX. KpyroBopor BelecTs ¥ OTOK SHEPTUH B 9KOCHUCTEME.
OcHoOBHBIE IIOKa3aTeNu »dSKocucTeMbl. buomacca u mpoaykuusa. OKOIOrM4ecKue
MUPaMUIb] YHCcesl, OMOMAcChl ¥ SHEPTHH.

HanpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — cyKueccud. IlepBudHble 1 BTOpHYHBIE
CYKLIECCUM M WX NPUYMHBI. AHTpOIIOreHHbIE BO3ZACHCTBUS Ha cykueccud. KimmakcHoe
coobuecTBo. bropazHooOpasue 1 M0JHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH
COOOIIECTB.

[IpuponHsie SKOCHCTEMBI. AHTPOIIOT€HHBIE SKOCHUCTEMBI. ATPOdKOCHCTEMA. ATPOIIEHO3.
Paznuuus Mexxay aHTpONOr€HHBIMH M IPUPOIHBIMHU S3KOCUCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocucTeM. I'oponckas ¢mopa u dayHa.
CunanTponm3anys TOpPOACKOol (ayHbl. buonmormdeckoe W XO3SMICTBEHHOE 3HAYCHHE
arpo’KoCHCTeM U ypOo3kocucTeM. 3aKOHOMEPHOCTH (DOPMUPOBAHHMA OCHOBHBIX
B3aUMOJEHUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

Ilepenoc »HepruM M BELIECTB MEKIY CMEKHBIMH SKOCHCTEMaMH. Y CTOHYUBOCTD
OpPraHU3MOB, TMOMYJSLUA M 3KOCHCTEM B YCJIOBHSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICUCTBUI

7.5

Buocepa — obmennanerapHas obonoduka 3eMiH, Te CYIIECTBYET MJIM CyLIeCTBOBaja
xu3Hb. Yuenue B.U. BepHanckoro o 6uochepe. O6mactu 6rnocdepst u e€ cocras. Kusoe
BeIlecTBO Onocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH CyliecTBOoBaHUS Onochepsl. OcobenHoCTH OMOCheps! Kak riodanbHON
sKocucTeMbl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemects u
OnoreoxnMuvecKue HUKIBI (yriepona, a3otra). PUTMUUHOCTD siBiEeHUH B Onocdepe.
3onansHOCTH Ouocdepsl. [lonarue o 6mome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOHHBIE




jieca, CMEIaHHbIC U IIMPOKOIMCTBEHHBIE JIeca, CTEIH, CAaBaAHHbI, ITyCTHIHH, TPOITHYECKUE
jieca, BBICOKOTrophbsi. KiiMMar, pacTUTENbHBIA U )KUBOTHBIH MUP OMOMOB CYIIIH.
Ctpyktypa ¥ (YHKIUS JKUBBIX CHCTEM, OLEHKA HMX PECYpCHOrO IOTEHIMama |
orocthepHbIX HYHKIHUHI

7.6

OKOJIOTMYECKUE KPHU3UChl W HX TNPUYHMHBL. Bo3snelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHure BO3AyIIHOM cpenpl. OXpaHa Bo3myxa. 3arpsi3sHeHne BOAHOM cpeasl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa IMOYBEHHBIX pecypcoB. M3meHeHue
KJIMMarTa.

AHTpONOreHHOe BO3JIEWCTBHE Ha PACTUTENBHBIM W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U XKHUBOTHOTO MUpa. OCHOBHBIE IPUHIIMITBI OXpaHbl MPUPoAbL. KpacHbie
kauru. Ocobo oxpansiembie npupoanbie Teppuropuu (OOIIT). boranudeckue caubl u
300JI0THYECKHE TTApKH.

OcCHOBHbIE IPUHITUIIBI YCTOMYHUBOTO Pa3BUTH YeIOBEYECTBA M MPUPOAbl. ParonaipHoe
IPUPOJIONIONB30BAHNE H COXpaHEHUE OHOIOTHYECKOT0 pa3HooOpasust 3eMin




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

buonorus. buonornueckue cucremsl u npouecchl; 10 kitace. yriyoineHHoe oOyueHue

Tepemon A.B., IlerpocoBa P.A. O61iecTBO ¢ OrpaHuYeHHOM OTBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»»

VYueOHuk /1 00111e00pa30oBaTeNIbHBIX OpraHU3alii / yriyOI€HHbIN YpOBEHb 0]
penaxuueii [Taceunuka B.B., akiimonepnoe o0miectBo «M3narensctBo «IIpocserienuey.

buomnorus, 10 xnacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; noxa
penaxnueii [Taceunuka B.B., Aknmonepnoe o0miectBo «M3marensctBo «IIpocBemenuey.

buonorus 10 xnacc / bensies [I.K. u ap.; nox pengaknueit bensera JI.K. u JIptmmmma I'.M.;
NzpatensctBO "[IpocBenienue".

METOINUYECKHUE MATEPHUAJIBI VIS YYUUTEJIA

VYyeOnuk 11 o01ieoOpa3oBaTeIbHBIX OpraHu3aIuil / yriryOnEHHbI YPOBEHB O
penaxnueii [Taceunuka B.B., akimonepnoe oOmectBo «M3natenberBo «IIpocsemienuey.

buomnorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; mos
penaknueii [Taceunuka B.B., Aknmonepnoe obmiectBo «M3marensctBo «IIpocBemenne.

buosnorus 10 xnacc / bensies [I.K. u ap.; nox pegaknueii bensera JI.K. u JIpimmmma I'.M.;
MzpatensctBo "[IpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubnunorexa LIOK https://m.edsoo.ru/7f41c292

* bubanoreka I{OK https://m.edsoo.ru/7f41c292
https://uchebnik.mos.ru/compilations/:id/materials

» OOpa3oBaTeIbHBIM MOPTaN IS MOATOTOBKH K 3k3amMeHam https://bio-
ege.sdamgia.ru/?redir=1

* Poccuiickuii oouieoOpaszoBarenbubiii [TopTan www.school.edu.ru

* IIOC Mos mikouna - https://myschool.edu.ru

° E,Z[I/IHaH KOJIJICKIIUA I_II/I(I)pOBBIX 06pa3OBaTeJ'ILHLIX pecprOB —
http://school-collection.edu.ru
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