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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma o yuebnomy npeamety «buonorusp» (anee - 6M0JI0THSA) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
CornacHo mnonoxenusm DPI'OC COO npoduibHble ydueOHblE NPEIMETHI, H3y4aeMble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPO(EeCCHOHAIBHBIM M BBICIIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIaCTH HaydyHOro 3HaHu,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE, onpeemseT 00s3aTeabHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4YaloUIMXCsl 1O OCBOEHHUIO COAEpkKaHHS OHOJOTrHYecKoro oOpa3oBaHHs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIEKYIAPHOM U KIETOYHON Ouonoruu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MHOJYYEeHUIO0 OMOJIOrMYecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xiaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YIITyOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIAHOTO M TIOMCKOBOI'O XapakTepa, KOTOPbIE MOYHO MCIIOJIb30BAaTh KaK OPUEHTHUPbI AJIs
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YYaIONTUMUCS IPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpamMmbl 1Mo ydeOHOMY TmpenMery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OWOJOTHYECKOTO pa3zHOOOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOyJarolmuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U IMpaBW, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornyeckux 3HaHWM. [ pa3BUTUS M HOJAEpKaHHS MHTepeca 00ydaroluxcsi K OMOJIOrUU
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTrkeHue 1eu u3ydeHus ydueOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 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 HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJaloluxcsi ¢  METOJaMHM  TO3HAHMSI ~ JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJAAMU  CaMOCTOSATEIBHOTO  MPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
HCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAINIO; TIOIb30BATHCS OHOJIOTHUECKOW TEPMHUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXKAIOIIMUX JIIOJIeH; OOOCHOBBIBATH M COONIOAATH  MEpPHI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIE OTKPHITHA B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOiieMaMu, METOA0JIOTMEW OMOJIOrMYECKOr0 HCCIIEOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHPOBAHME HKOJIOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJIOB, 3KOCUCTEM, Ouochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKHUX 3HAHUN U YMEHUM B OBCETHEBHON KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTAMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX (OpM, METONOB M CpeACTB OOydeHuUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJOTMU Ha YTIyOJIEHHOM ypOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBUA.



COILEPKXAHUE OBYUEHUA
10 KJIACC

Conepxkanue MpPOTpaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC U
MMOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszaHHble ¢ Owuosorueil. 3HaueHHE OWOJOTHM B TPAKTHYECKOM
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckuii, WU. II. IlaBnos, M. WM. Meunuko, H. W. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYEeHUE

JKuBbie cucTeMbl Kak TIpeaMeT n3ydeHus: ononorun. CBONWCTBA KUBBIX CUCTEM: €TMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh H YIOPSJOYECHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3zalid >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonarue BoIOOpPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOTHYECKHE CUCTEMBI»,
«CBOMCTBA KUBOU MaTepum», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDy, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: n1abopaTopHoe 000pyI0BaHUE ATl IPOBEACHHS HAOTIOACHUN, U3MEPEHHI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, METOJ MeueHBIX aroMoB, auddepeHnManbHOE — IEHTPU(YTrHpOBaHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBO MHUKPOCKOID», «DIEKTPOHHBIN MUKpOCKom», «lcTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTEINA, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETYIALUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynkuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnpUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TaOIUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenune u GQyHKIUH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOoTHUYecKol kieTku. Ilnasmaruueckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. PabGota
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIe OpraHOMIbI KJIETKHU: sHAomIazMarudeckas ceth (DIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkwii  (arpaHyJaspHBI)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWAbl KJIETKU: MUTOXOHJIPHH, TIACTHIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIJIACTBHl  BBICHIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE W () YHKIUH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUuui KIETOYHOro Merabosnu3ma. PEepMEeHTHl, UX CTPOEHHE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. DOTOCHMHTE3. AHOKCUEeHHbIU U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt pomocunmesa. IIpoayKTHBHOCTh (OTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabel 6poxkenust. [IpogykTel OpoXkeHHs M MX HCIOJIb30BAHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3bI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro nyTM oOMeHa BEIIECTB Mepes] aHadpOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTndyeckuil oOmeHn», «buocunHTes Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WA KaTajasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOUIBI TpaHCKPUIIMU: KOMILJIEMEHTAPHOCTD,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTe3a 6enka. Koauposanue aMuHokuciaoT. Ponbs pubocom B GuocuHTE3€ O€nKa.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHoé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusog («bigdata») cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTtepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M MOCTCHHTETUYECKUH (IMPEMUTOTHUECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocom. Tenomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
MuTo3a. Kapnoknues n nutokuses. bruosornueckoe 3HaueHUE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemkay» — 6uoungopmamuyecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelIka
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCO0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KonoHunansHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  YeJIOBEKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlIbHA,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yenoBeKa. OYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OPraHu3MoOB: aME&OOuAHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddys3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI U MIIEKOTTUTaromuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KpOBEHOCHBIE cCOCyAbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranbel BblaesneHus. @uibTpanus, cekpeuuss U oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u QpyHKIIOHUpOBaHUE HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX MPOU3BOIHBIE. 3alllUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsanus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsuuss M SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4eloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener denosekay, «lImmesapurensHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NMUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cuctema nruny, «HepBHas cucrtema MIIEKONUTAIOIIHXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacTeHUl, repOapuy pacTeHUI pa3HbIX OT/ENOB, BIaKHbIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasa M OelIKkoB TMoJ JeficTBMeM (epMEeHTOB, 000pylOBaHHE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. [lonoBbie KineTkw, wium ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszputve. ['ameroreHe3 'y JKMBOTHBIX. [loJOBBIE  Keye3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposantnoe opoobnenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HEPAPXMUYECKUX  B3aMMOACHCTBHI TeHOB. BrusHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CO3BOHOUHBIX M MO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXeHHE XJTaMUJOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHUE THUIIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3BuTue IArymkmn», «/{BoilHOE OIMJIOOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4YE€HBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM M PEIECCUBHBIM MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBolii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIUBaHHE. [TpomexxyTOUHBIN XapakTep HaCJIEIOBAHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOEe HacaeI0BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHblil moj. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTMyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJISI M U3MEHEHHUS HacleJACTBeHHON nHpopMaluu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckperBanue», «HenonHoe nomuHupoBanue», «CLenieHHOe HACIE10BaHNe
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHBbIE MpPHU3HAKU. Buasl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOIU(DUKAITMOHHOW U3MEHYHBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IAHUU T€HETUYECKOTO pazHOoOpas3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckne W MOJOBble MyTaluuu. [IpUuMHBI BO3HMKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAaKmopos 6 HACIed08aHUulU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Meito3»,  «OmnonotBopeHue»,  «l'eHernueckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopunass padora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapnotun uenoseka. MexayHapoqHas IporpaMMa HCCIENOBAaHUS TIE€HOMa YEJOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIC3HU YEIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «reHeTHYecKOoro rpy3a». OTHYECKHE aCIEeKTh
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolleld cpenpl. l'eHeTnueckas NpenpacroioKEeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cenexuusi opranu3mMoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIZIOB B HaclaeACTBeHHON m3mMeHunBocTy H. WM. BaBuioBa, ero 3Hauenue st
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOUIBIO OLEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHS W MeTonoB pekomOmHaHTHBRIX JIHK mmsa
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtrganéHHas TUOpUIM3AUSL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHeHUeM COBPEMEeHHbIX Memo008 HAYYHbIX UCCTIe008aHULL, NepedosblX udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «LIeHTpBI MPOUCXOXKICHHSI U MHOTOOOpa3usl KyJIbTYPHBIX pacTECHUII,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOI0B CEJIEKIIUU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. Mukpoouongornyeckuii cuures. OObeKTb
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJAEpKaILUX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KylbMUGUPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUs.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WHXEHEPUHU. OKOJOTHMUYECKHE M JTHYECKHE TMPOOIeMbl TEHHOU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKUUH C IeNbl0 oOecrieueHUus: KOMOMHHPOBAHHOW 3alllUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcmonp30BaHME  MHUKPOOPTaHW3MOB B MPOMBIILICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IkeKypeusi «bHOTEeXHONIOTHS — BayKHEHIIIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue u pasBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THHI

OpomoronHas Teopust Y. Jlapeuna. [Ipennoceuik BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxkymue cuiabl 3Botonuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpeMeHHas HBOJIIOIMOHHAs OMOJIOTHS. 3HAUCHHE BOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®Dopmbel 00prOBI 3a cymiecTBoBaHHMe», «llopoasr romyOeit», «Muoroobpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. MuKpo3BoIIOLUSA U €€ pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
3JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJIEHME. 3aKOH TeHeThueckoro pasHoBecus JIx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko20 pazHoobpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii oTO0Op — HampaBistouuii ¢aktop sBosionud. POPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHunit y opranuzmoB. Apomopdo3ssl u uanoagantauuu. [Ilpumeps! npucrnocobienuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxkos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIBI CUOMPCKOM M JIMCTBEHHUIIB! JaypcKoil», «[lonmymsiiioHHbIE BOJHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenynpexnaromas okpacka >KHBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«IKOJIOTHUECKOE BHI000pa3oBaHWe BHJIOB CHHHUID, «llommmionasl pacrenuit», «KamycTHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMIHBIMH CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BHJIOB 10 MOP(OTIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB 1 OCTPOBOB. buoreorpaduueckue odnactu 3emin. Buabl-5HAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJOTMYHBIE OpraHbl. PyayMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIISIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) HdBoOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupl u cxembl: «PUIOreHETUYECKUH PsIIL JIOIIAAN», «APXEONTEPUKCY, «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YeJlOBEKa W LIMMIaH3e», «lIaBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJIMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onbiramu @. Penu, JI. Cnannannanwy, JI. [lactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OynpoHa JIk. XomjaeliHa, reHeTHYEcKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meroapl. OTHOcUTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue nepBbIX 3KocucTeM. CoBpeMeHHble MHUKPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaexkonuTaromux W nTuil. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHHE: €r0 yCJIOBHUS W BIMSHUE Ha Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIUNBI KIacCU(pHUKAIUU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuist u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. [lacTepa mo u3ydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUsl DHyKapuoT myTéM cuMOuoreHesa», «CucremMa >KHBOM MPUPOIBIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KHU3HU B TMAJNCO30MCKOM 3pe», «Pa3BUTHE KHU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TperapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMH HTJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHHI B TIEPBUYHON aTMochepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne 0cCOOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢  JKUBOTHBIMU. (CuHcTeMaTHUecKoe TOJIOKEHHE 4YelIoBeKa.
CBuzeTenbcTBa CXOJCTBAa 4YEJIOBEKa C JKMBOTHBIMHM: CpPaBHUTEIBHO-MOP(OIOrHUECKHE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
XKUBOTHBIX. [IpAMOX0K/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — OOIIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHIePTaIbCKOTO YeJI0BeKa U YeJI0OBeKa pa3yMHOro. YernoBek HeaHJepTanbCKUil
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBI OTOOp B MOMyMISIUSAX YelOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bomnbiime packl: eBpomeouaHasi (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyXarei cpensl. Biusiaue reorpadudeckoil cpeabl u Apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUWA ~— NPUPOJBI  ueroBeka.  VcciemoBaHue — KO3BOJIOLMHU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsSHBIY, «CKENeT YeloBEeKa W CKENeT IMUMITaH3e», «PyauMeHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpaepranbipy, «KpomanboHIb», «lIpeaku dvemoBekay, «ITambl SBOJIONUN YEIOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH MPOUCXOKICHHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTMYECKHUX aAaNTalui 4YeIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, D. I'ekkensi, A. Tencnu, B. H. Cykau€Ba. Paznmensr u 3amaum skosnoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIBHBIN U TJI0O0ATBHBIMN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre  (GakTOppl W 3aKOHOMEpHOCTH uX jeictBusa.  Knaccudukanus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonorudeckuii ¢axrtop. [leiicTBue Temmeparypsl Ha OpPTaHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro OamaHca. Kiaccudukanus pacTeHMid 1O OTHOIIEHHIO K Boje. [IpucmocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3MoB K KU3HU B pa3HBIX Cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJCTHUE TpPaBBbI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHIIHAYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, koomnepanus, MyTyalinu3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putMbly, «Ku3HeHHbIE GOPMBI pacTeHH», « Ku3HeHHBIE (POPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repOapuM U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTONYHBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKWU3HH, Trepbapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JladopaTopHas pa6ora «BpIsBIeHNE TPUCTIOCOOICHHI OPraHMU3MOB K BIIMSIHHIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTHYECKHE XapaKTepUCTUKH nomynsuuu. [lomynsnus kak OHoJoruyeckas cucTema.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsl M MOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HMPHUPOCT, TEMI
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsauuu. KpuBbsle pocta uuciaeHHoctH mnonyiasiuud. Kpusbsle BbDKHMBaHUS. Perymsius



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skoJiornyeckol Humm Jx.M. Xarunncona. Pasmepsl 3konornueckoil Humu. [loteHimansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKUE YKBUBAIICHTBHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMammu», «Mojens skojornueckor Humm Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3Mamu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENHN HKOCUCTEMBI. bromacca u npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuHu. [lepBuuHbIe M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOmiecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOpeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanusi ropojackoi ¢aynel. buomornueckoe ©  XO3AHWCTBEHHOE 3HAYCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMUPOBAHMSA  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI02UHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOLIEH032», «DKOCUCTEMA IITMPOKOJIMCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuaa sHeprum», «OOpazoBanue Ooisiota», «llepBuunast cykueccus», «BoccraHoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, 4ydesia NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTHU cyliecTBOBaHMs Onochepsl. OcobeHHocTH O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTH Ouocdepsl. [lonstne o 6uome. OCHOBHBIE OMOMBI CYIIIU: TYHIpa, XBOWHbBIC
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumatnueckue mosica 3emnm», «Tynapay, «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYecKHe KpHU3UChl M WX NpuuMHBL. Bo3gelictBue uenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHE Ouoyioruueckoro pasHooOpasust 3emum.  OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmuvie ucciredosanusi nepexooda K pecypcocoepezaioweii. U KOHKYPEHMOCHOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemybl, obecneyugarowue OOCMYNn K UHDOpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbI dKOpeaburumayuy IKOCUCmem u cnocobvos HopvLobLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TePPUTOPUN», «MOJEIN yIPABISIEMOTO MHPAY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 110 BUOJIOT'NA
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOy4YaroIIMMUCS
MIPOrPaMM CPEJIHEr0 OOIIero 00pa30BaHUs: TUIHOCTHBIE, METAIIPEIMETHBIC U TTPEIMETHBIC.

B cTpyKkType NTUYHOCTHBIX Pe3y/lbTaTOB OCBOEHUS MPOTpamMMbl MO OMOJIOTMH BbIAEICHBI
CIIENYIONIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIMMHCS  POCCHMCKON  TpaKJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH U CaMOOIpEAETEHHUIO,
Haiuyue momusayuu K OOYyUEHUI0 OWOJOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKIeHUI JTMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATUIUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUS, Haluuue NpPABOCO3HAHUS  SKOJOTHUECKONM  KYJIbTYpBI,
CnOCcOOHOCMU cMAasumy 1€ U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHHSI MPOTPaMMbl IO OMOJIOTHH JIOCTUTAIOTCSA B €IUHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMHU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMHU B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3HMIIUU JUYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IPaBOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBOXEHUS, OEpeKHOr0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 U TPaJUulUsiM
MHOTOHAIMOHAIBHOTrO Hapoa Poccuiickoit deneparuu, mpupoje 1 OKpyKarolen cpere.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMera «bromorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroNIMXCsi pyKOBOJACTBOBATHCA CPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllui, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa W ONbITA JESITENFHOCTH B IMPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHOMN JIEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS



C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4aroIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IIpaB U OOA3aHHOCTEH, yBa)KEHUE 3aKOHa U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENIbHbIX 3314, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPENeNATh COOCTBEHHYIO TIO3HMILHMIO 10 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUThIBATb B  CBOUX JEHUCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMU YOEXKIEHUSMHU, KyJIbTYPHBIMH EHHOCTSAMH U COLUAIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHHIO
OTIOHEHTOB IPH 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKONW UJICHTUIHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HAcHeAUI0 U MaMATHUKAM IPUPOJIBL,
noctxeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSIM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOUN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOLICHUI;

IIOHMMAaHHE YMOLIMOHAIIBHOTO BO3IECUCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPA3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S5) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHHMSA  KYJABTYPbI  340POBbS W
3MOLMOHAJIBHOI0 0J1arONoJIy4us:

MOHMMaHHUE U pealu3anus 370poBOro u 0e3omacHoro odpasa >KU3HU (310pOBOE MUTAHMUE,
COOJIIO/ICHHE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSATUHA U OT/AbIXA,



perymspHas (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHSI K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHMMAHWE [IEHHOCTH TPAaBWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TOCIEACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHUECKOM U COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIIBHO  BBITIONHATH — TaKyIO
NEeSITETbHOCTB;

WHTEpEeC K pa3nu4HbiM cdepam NnpodecCHOHAIBHONU NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUM BCeH
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB W OIICHKH WX BO3MOXKHBIX TTOCJICJICTBHUI ISl OKPY>KAIOIIEH CPEJIb;

0CO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHHUS
MpU pEIICHUH MNPoOJEM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COONIIOACHNE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PABHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMYECKUE IMOCIEACTBUS MPEANPUHIMACMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIBbHON IpaKkTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JeSITEbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OpPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJIEHHSI, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHUS 00 OKPYKaOIIEeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpoOiieM COXpaHeHHUs PUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIi COBPEMEHHON IMBHIM3AIMH: 00eCTIeUeHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble mpoOIeMbl Pa3BUTHS Y€TIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 TII00ATBHBIX



HKOJIOTUYECKUX Mpo0IeM 1 obecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALliOHAILHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOU
IPaMOTHOCTH 00ydaromuxcsi, opMupyeMon IpH U3yICHUH OUOJIOTHH;

MMOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS I aHauW3a W OOBSICHEHHS SBJICHUUN
OKpYXAIOIIEr0 MHpa M NPOHMCXOJSIIUX B HEM HM3MEHEHUH, YMEHHE J[elaTh 00O0CHOBAHHBIC
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJYYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIB30BAaTh OWOJIOTUYECKUE 3HAHWS JUISL PEIIeHHS
po0JIeM B peasTbHBIX KU3HEHHBIX CHTYaAIUSX;

OCO3HAHME IICHHOCTH HAyYHOU JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATENILCKYIO JESITeIbHOCTh HHINBUIYaTHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BAHUIO, K
aKTHBHOMY TIIOJIYY€HHIO HOBBIX 3HAHHWH 10 OHOJIOTHH B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHUSI Y4eOHOTo mpenmera «brosorusy BKIFOYAIOT:
3HaYMMbIE U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIUCHUTUIMHAPHBIC
(MexXnpeaMeTHbIE) 00IeHaAYYHBIE TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crienu(uKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4dyHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUe, HAOIIOJCHNE, U3MEPEHHUE, SKCIIEPUMEHT U JpYTrue); yHHUBEpCAIbHbBIE
y4ueOHbIe JIeHCTBHS (TI03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00ECIECUNBAOIINE
dbopmupoBanre (HYHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHHBEpCajbHble ydeOHbIE [EHCTBUS B IO3HABATENIbHOU U
COLIMANILHOM MPAKTHKE.

B pesynbrare wu3yyeHuss OHOJIOTMHM Ha YpOBHE cCpenHero oOmero ooOpa3oBaHus Y
oOyuaromierocss Oyayr chopMHpoBaHbl MMO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIe JIEHCTBUS, PETYIATUBHbIE YHHBEpPCAIbHbIC
yueOHbIe AeWCTBUSI, COBMECTHASI ICATEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbI CPETHEro o0Iero oopazoBaHUs
JOJIKHBI OTPAXKATH:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSATENIbHO (OPMYIIUPOBATh U AaKTyaJU3UPOBATH IMpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IPH OCBOGHWM 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIIJIeHUs (aHalu3a,
CHHTE€3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHMs), pPaCKpbIBaThb CMBICH OHOJIOTMYECKHX
MOHATHH (BBIACTATH MX XapaKTEPHbIE MPU3HAKHU, YCTAHABIUBATH CBA3U C IPYTUMU MOHITHIMH);

ONpeneNaTh LN AEATENbHOCTH, 33aJaBas MapaMeTpbl M KPUTEPUH HX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl IEATEILHOCTH C MOCTAaBIEHHBIMU LIEISIMH;

UCIOJb30BaTh OUOJIOTHUECKUE TOHATHUA A OOBSICHEHUs (AKTOB M SBICHUH KUBOU
TIPUPOIBL;



CTPOUTH JIOTUYECKUE PpACCYXACHUSI (MHIOYKTUBHBIEC, JAECAyKTUBHBIE, II0 aHAJOIHH),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMaTpUBACMbIX SABJICHHUAX, (I)OpMy.HI/IpOBaTB
BBIBOJbI U 3aKJIFOUYCHU A,

NPUMCHATL CXCMHO-MOACJIBHBIC CPCACTBA JJId NPCACTABJICHHUA CYHICCTBCHHBIX CBSI3eU U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOrO poJa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaTbiBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIOIINXCS MaTepPHUaTbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYJIBTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSX pPEaJbHOr0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUN )KU3HCHHBIX HpO6J'I€M.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BJIAJIETh HABBIKAMH Y4EOHO-UCCIIETOBATENLCKOW W TIPOCKTHOM JEATEIEHOCTH, HAaBBIKAMU
paspenieHns mpoosieM, CocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHUIO PA3JIMYHBIX METOAOB IMO3HAHNA,

HCIIOJIB30BAaTh PA3JIMYHBIC BHU/AbI ACATCIBHOCTH II0 IIOJIYYEHHMIO HOBOI'O 3HAHUA, €ro
UHTEpIpEeTAINK, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
cOo31aHun y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(hopMupOBaTh HAYYHBIN THIT MBIILICHUS, BIAJCTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHATUSMH B METOJIAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHON NEATCILHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATh
THIOTE3y e€ peleHHs, HaXOJWTh AapryMEHTHI U JOKa3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYICHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLIECHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JCHUCTBUS B
po(heCcCHOHATBLHYIO CPEeY;

yMETh TIEPEHOCHUTh 3HAHHUS B  T[O3HABATEIBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEICATCILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001aCTeiHl;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOJbl W PEUICHUS, CTAaBUTh
poOJIEMBbI U 3a]1auH, IOTYCKAIIIUE aIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX WH(pOpMaNUU (TEKCTE y4eOHOTo IMocoowms,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHaNMM3WpoBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U TMPUMEHSTh Pa3IUYHbIE METOIbl MpHU TMOUCKE U OTOOpe
Ouonorudeckoit HHGoOpMaIul, HeOOXOIUMOM sl BHITIOJIHEHUST y4eOHBIX 33/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMSI PA3IIMYHBIX MIOMCKOBBIX CHCTEM;



CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMYy TPEACTABICHUS OHOJIOTUYECKOM
nHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa NpH paboTe ¢ OHOJIOTMYECKOMH
uHbopManueil: TPUMEHITh XUMHUYECKUE, (U3MUECKHEe M MAaTeMaTHYECKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWH, HWHOOPMAITMOHHON
0€301MaCHOCTH JTMYHOCTH.

OsJajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHHsI OTHOCHUTEIIHO BBITIONHEHUS TIpeaaraéMoil 3aJadu, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIIOK BOZHUKHOBEHHUSI KOHPIMKTHBIX CUTYAIMH, YMETh CMSATYATh KOHMIUKTHI 1
BECTH TIEPETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUSI, TIOHUMATh HAMEPEHUS
JPYTUX JFOJIEH, MPOSIBIISATh YBAKUTEIEHOE OTHOIIEHHE K COOECEHUKY H B KOPpEKTHOU (hopme
(bopMyTHpPOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CpEACTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIVUBHUIYaTbHONH PaOOTHI TpU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
($hopM B3aMMOICHCTBHSI PU PEIICHUH YI€OHOU 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUU ¢ y4ETOM OOIIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

NPUHAMATh [EJIA COBMECTHOH JESITEIBHOCTH, OPraHW30BBIBATh W KOOPJMHHPOBATH
JEUCTBUSL MO €€ NOCTMXKCHHUIO: COCTaBJSITh IUIAH JICHCTBHM, PaCHpeNeNsaTh POJIH C Y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJyiaraTh HOBBIC MPOCKTHI, OIEHUBATh HJCH C TMO3WIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISITh MO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3lIMYHBIX CHUTYalUAX,
MIPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCATBLHBIMH PeryJISTHBHBIMH I€iiCTBHAMU:

1) camoopranu3amnus:

UCTIONIb30BAaTh OHMOJIOTMYECKHE 3HAHWS JUIS BBIABICHUS MpoOJIEeM M HMX pEHICHUs B
’KM3HEHHBIX U y4eOHBIX CHTYaIHSX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1I€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX W MOCTYIKax MO0 OTHOLIEHHWIO K >KMBOM NpHpoOJe, CBOEMY 3J0POBbIO M 3/I0POBBIO
OKpYXKaroIlnX;



CaMOCTOSITEJIbHO OCYILECTBIISATh TO3HABATENBHYIO JAEATEIBHOCT, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (DOPMUPOBAHHIO M MIPOSIBIICHUIO IMPOKOH SPYIUIMH B Pa3HBIX 00JIACTAX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS [0 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yibTaThl OCBOCHHUS COZAEp)KaHUs ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha o0ecriedeHue npopuaIbHOro 00ydeHUsT 00yqIaroIIuXcs
Oouosnoruu. OHM BKJIIOYAIOT: creuupuyeckue Aias OHOJOTMHM HaydHble 3HAHMSA, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETallMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEATeNbHOCTH MO IOJYYEHUI0 HOBBIX 3HAHUM M HMX IPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKK€ B PeabHBIX KU3HEHHBIX CUTyauusax. [IpeqmeTHbie pe3yapTaTsl MIPEACTaBICHBI 110 TO1aM
U3Y4YCHHS.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHbBIX HAyK, B
(OpMUpPOBAaHUM €CTECTBEHHO-HAyYHOW KapTUHBl MHpa, B IO3HAHUM 3aKOHOB NPUPOABI U
peleHny npoodeM parMoHaIbHOIO IPUPOAONOIb30BAHNUS, O BKJIAIe POCCUICKUX U 3apyOeKHBIX
y4E€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHHE CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBOIMOJAraroliue
OuoJIOTHYEeCKUE TEPMHMHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, roMeocTas,
CaMOpETryJIALNs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonornuyeckue Tteopun (kimetouynas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHocTH T. Moprana), yuenust (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHO0Opa3usi MOTOMKOB
IIEPBOrO MOKOJICHUs, PACLIEIICHUS, YUCTOTHI FaMeT, HE3aBUCUMOTI0 HacyienoBanusa I'. Mennens,



TOMOJIOTUYECKUX PSAOB B HacleAcTBeHHOW u3MmeHunBoctu H. W. BaBwioBa), mpuHIMIBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4YHOI'O IO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKHUX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOUUX B OPraHu3Max pacTEeHUM, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHNS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO W reTepoTpo(HOr0 TUIOB NMUTAHHSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeTOreHe3a, SMOpUOreHe3a, M0CTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHMUSI,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3U MEXIY OpraHOMJaMH KIETKH U MX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXIYy OpraHaMyd U CUCTEMaMH OPraHOB y
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIUSIMH, MEXIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXIy dTanaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LUKIOB OPraHu3MOB, OJTalaMH SMOpPHUOHAIBHOTO pAa3BUTHS, TE€HOTHUIOM U (EHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE aAPTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIIIL;

YMEHHUE pellaTbh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEJICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OMOJIOTMYECKHMMHU HpOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIAOOPATOPHBIE M IPAKTUYECKUE paboThl, COONOATh IMpaBuia IpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LelIb UCCIIE0BAaHMSI, aHAJTU3UPOBATh MIOJYyYEHHbIE PE3YJIbTAThl U J1e/1aTh BBIBOJIBL;

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAMMOM Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OLIEHMBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 00JacTH
OUOJIOTUM M MeIULMHbI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyyliei mpodeccuOHaNbHOM NesITeIbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
MPOMBIIIIEHHOCTH, YIIyOJIATh TO3HABATENbHBIA HMHTEPEC, HAIMpPaBJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MpOAOJDKEHHE OHOJOrHYecKoro oOpa3oBaHHs B
OpraHu3alUsaX CpeAHEro NpoecCUOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 11 Kknacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MPOOJeM YeloBEeYecTBa, a TaKKe B PEIICHUH BOMPOCOB



palMOHATBFHOTO TPUPOJIOTOIb30BaHUs, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHHS K
npupojie, OOILIECTBY, YEIOBEKY, O BKJIAJEC POCCHUICKUX U 3apyOekKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BHUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET OMPEICICHHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAraloMuX OHOJOTHYECKUX TEPMUHOB M TOHITHH (BHI,
sKocucrtema, Ouocdepa), Ouonormyeckue Teopuu (dBodonMOHHass Teopust Y. JlapBuHa,
CUHTEeTHYeCcKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposrornn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. BaiinbGepra, 3apoapimieBoro cxoictsa K. M. bapa), nmpaBuna (munumyma 1O. JIuOuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTUH ), TUNOTE3bI (Tunoresa «mupa PHK» V. I'unbepra);

YMEHHE BJAJeTh OCHOBHBIMH METOJIAMH HAyYHOTO IIO3HAHMSA, HCIIOJIb3YeMBIMH B
OMOJIOTHYECKAX HCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, W3MEpEHHE,
HaOJIO/IeHNEe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBIICHHSI W OIICHKH aHTPONOTEHHBIX M3MEHEHUH B
MIPUPO/IE;

YMEHHE BBIJIENATh CYIIECTBEHHBIC MPU3HAKHA: BUIOB, OHOTEOIEHO30B, IKOCHCTEM U
o6uocdepsl, CTaOMIM3UPYIOIIET0, MBMXKYILETO U Pa3phIBAIOIIET0 €CTECTBEHHOIo 0TOOpa,
AIDIONATPUIECKOTO U CUMIIATPHYECKOTO BHI000pA30BaHMS, BIUSHUS ABIKYIIUX CHIT SBOJFOIAN
Ha TeHO(OH]| MOMYJISIIUH, TPUCTIOCOOICHHOCTH OPraHW3MOB K cpelie OOMTaHHS, YepeOBaHUS
HaTpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXIy IPOIECCAMH D3BOJIIONNH, IBWKYIIHMHA
CHJIAaMH aHTPOTIOT€HEe3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMA K HUM
OpraHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOIIEHHOCTh BUIOB
K cpeae oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB IKOCHCTEM, B3aUMOCBS3EH
OpraHu3MOB B COOOIIECTBaX, aHTPOIIOT'€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ui JOKa3aTelbCTBAa pOJCTBA OPraHM3MOB pa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsT MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHME peliaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPHUUYUHHO-CICIACTBEHHbIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TNpOIeCCaMU M SIBJICHUSMHM, JIel1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MOJIy4YE€HHBIE PE3yJIbTaThl U JeNIaTh BBIBO/IBI,

YMEHHE Yy4acTBOBaTh B yueOHO-HMCCIEI0BATENbCKOM paboTe 1Mo OHOJOTUU, HKOJIOTUU H
MeIUILMHE, MPOBOAMMOM Ha 0a3ze IIKOJBHBIX HAy4YHBIX OOIIECTB, M MYOJMYHO MPECTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLCHMBATh THUIOTE3bl W TEOPUM O MPOMCXOXKAECHUU JKU3HHU, 4YEJIOBEKa U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CIOCO0aX MPEeIOTBPAIEHUS TII0OaThHBIX
W3MEHeHUl B buocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyayliei npodeccuoHanbHON AEATENbHOCTH B
oOmactd  OMOJOTMH, DSKOJOTHUH, IPHPOJONONB30BAHMS,  MEIUIMHbI, OHOTEXHOJIOIHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3HCTBAa, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOlIsTh



MO3HABATENbHBI MHTEPEC, HANpPaBICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccu M MPOAOJDKEHUE OUOJOrM4ecKoro o0Opa3oBaHHs B OPraHM3ALMSIX CPEAHEro
Ipo¢eCcCHOHATIBHOTO U BBICIIIETO 00pa30BaHUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Bbuonorus xkinetku
4 XuMHYecKasi OpraHu3aIys KICTKH 10
5 CtpoeHrie U QYHKIIH KIETKH 8 3
5 OOMeH BelecTB U MpeBpalleHue SHEPTHU B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9
peanuzanusi €€ B KIIETKE
8 Kv3HEeHHBIN UK KIETKU 6
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 2
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3
15 Cenexuust OpraHu3MoB 4
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 8
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrponsse | Mpakruseckue (m¢poBbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 3apok/ieHne U pa3BUTHE IBOJIOLUOHHBIX 4
MIPEeACTaBICHUIN B OMOJIOTHH
Mukpo3BoiIOIUS U €€ pe3yabTaThl 14 2
MaxpoaBostonus 1 €€ pe3yinbTaTbl 6
4 [IpoucxoxaeHue u pa3BUTHE XKU3HU Ha 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10
DKoJI0Trus — HayKa O B3aMMOOTHOILIEHUSX
6 OpPraHU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM 3
C OKpY’Karolleu cpenoi
Opranusmsl 1 cpea 0OUTaHMs
DKOJIOTHS BUJOB U HOITYJISIIIUI
9 OKosorus cool11ecTB. DKOJOTHUECKUE 12
CHCTEMBI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UYenoBek n OKpyKarolas cpeja 6
12 PesepBHOE Bpems 8
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 2




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne IpakTu Aara undposbie
. Tema ypoka Beero KounTpoiabH qecKie HsyHen 00pa3oBaTeIbH
ble padoThI us
padoThI ble pecypchl
1 bronorus kak KOMIUICKCHAsI HAyKa U KakK 4acTh 1
COBPEMEHHOTO OO0ITeCTBA
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3anus KUBBIX CHCTEM 1
4 Uctopus oTkpbITHS U U3ydeHus kieTku. Kietounas Teopus 1
5 MeTopI MOJIEKYJISIPHOHN U KJIETOYHON OMOJIOTHH. 1
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbpHbIC BEIIECTBA KIETKH, UX OMOJIOTrHYecKas poJib 1
8 Opranndeckue BemecTBa KIeTKH — OCJIKH. 1
9 CaoiicTBa, k1accuukaius U GyHKIUN OCIKOB 1
10 OpraHndeckue BenecTBa KJISTKH — YIJICBOIbI 1
11 Opranuueckue BEIeCTBA KIECTKH — JIUTIHIbI 1
12 Hyxneunossie kucnotsl. JJTHK u PHK. 1
13 Crpoenue u ¢pynkuuu ATO. [Ipyrue 1
nykneosunrpudocdarsr (HTD)
14 CexBenupoBanue JHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 Metompl CTPYKTYpHOU OHOJIOTHH 1




16

Tunel knerok. [IpokapuoTnyeckas Kierka

17 CrpoeHue 3yKapuOTUYECKOM KIIETKH.

18 [ToBepXHOCTHBIN anmapar KIeTKA
OnHOMeMOpaHHbIC OpraHou b KIIeTKH. [IpakTrueckas

19 pabota Nel no Teme «M3yueHue ABM>KEHUS LIUTOIIIA3MbI B
PaCTUTENFHBIX KIIETKAX)
[TosryaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOHIPHH,

20 mactupl. JlJabopatopuas padora Nel mo Teme
«HccnenoBanue miasMosun3a U JIeria3Molin3a B
PaACTUTENTLHBIX KIIETKAX)

21 HemeMmOpanHbie opraHou bl KIETKH

22 Crtpoenue u GyHKIUH sapa
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SYKapHOT.

23 JlabopaTtopnas pabota No2 no teme «l3yduenne crpoeHus
KJIETOK Pa3JInYHBIX OPraHU3MOBY

24 AcCCUMWIALINS U TUCCUMIISALUS — JIBE€ CTOPOHBI
MetabonmsMa. Turbel oOMeHa BELIECTB.
DepMEHTaTUBHBIN XapaKTep peakiuidi KJIETOYHOTO
Mertabonusma. JlabopatopHas padora Ne3 no Teme

o5 «3yuenne GpepMEHTATUBHOTO PACIICTIIICHUS MIEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KMUBOTHBIX KJIETKaX.
N3ydeHnne kataauTHuecKoi akTUBHOCTH (pepMEeHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)»

26 benku-akTuBaTOpHl U OENKU-UHTHOUTOPBI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 DoTOCUHTE3




29 XEeMOCHHTE3. 1

30 AnaspoOHbIe opranu3Mbl. Buier OposxeHust

31 AdpoOHBIEC OpraHU3Mbl. ITAbl YHEPTETHUECKOTO OOMEHA 1
DHeprusi MEMOpPaHHOTO TpaueHTa MpoToHOB. CHHTE3

32 . 1
AT®: pabota npotoHHON AT®-cuHTAa3BI

33 Peakiun MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuusa — matpuunslil cuaTe3 PHK

35 Tpaucasus u e€ Tarbl 1

36 KomupoBanue amunokucnot. Poss pubocom B GMoCHHTE3E 1
Oenka

37 Opranuzaiys reHoMa y IpoKapuoT U 3YKapHoT 1

38 MoutekynspHble MEXaHU3MBbI SKCIIPECCUH T'€HOB Y 3YKapHOT

39 Bupycbl — BHekJeTOUHbIE (JOPMBI )KU3HU U OOIHUraTHbIE 1
MapasuThl.

40 BupycHble 3a06051eBaHus YeJI0BEKa, )KUBOTHBIX, PACTEHUI 1

41 HanorexHosornu B OMOJIOTUN U MEIULIMHE 1

42 Kv3HEeHHBIN UK KIETKU 1

43 Martpuusnsliii cuate3 JJHK 1

44 XPOMOCOMBI. 1

45 JleneHue KICTKH — MHTO3 1

46 Tumns! kieTok. KaprokuHes ¥ HTUTOKHUHES. 1

47 Perynsuus >kM3HEHHOTO LIMKIIA KIETOK 1

48 Opranusm Kak eIMHOE LIETI0e 1

49 Txanu pacrenuil. JlaboparopHas pa6ota Ne4 o teme 1

«M3ydeHne TKaHEeH pacTCHUN»




TkaHu )XKMBOTHBIX U uenoBeka. Jlaboparopuas padora Ne5

>0 110 Teme «/3ydeHne TKaHeN KUBOTHBIX 1
o1 Opranel. CucTEMbI OPraHoB. 1
52 Omnopa Tena opraHu3MoB 1
53 JIBI>KEHUE OPTaHU3MOB 1
o4 [Intanue oprann3zMoB 1
55 [MuTanne MO3BOHOYHBIX )KUBOTHBIX. [IuiieBapuTenbHas 1
crcTeMa YeoBeKa
56 JlpIxaHue opraHu3MOB 1
57 JlprxaHue MO3BOHOYHBIX JKUBOTHBIX M YEIIOBEKA
58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1
59 KpoBeHocHas crcteMa Mo3BOHOYHBIX )KHBOTHBIX U 1
9eoBeKa
60 Brinenenue y opranusmMon 1
61 3amura y opraHu3MOB 1
62 NmMmyHHas cucteMa deoBeka 1
63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1
64 I'ymopaiibHast peryssius 1 SHIOKPUHHAS CHCTEMA 1
KHUBOTHBIX U Y€JIOBEKa
65 dopMbl pa3MHOKEHUST OPTraHU3MOB 1
66 [TonoBoe pa3MHOKEHHE 1
67 Meiios 1
68 I'ametorenes. O6pa3zoBaHue U pa3BUTHE MOJOBBIX KIETOK. 1
69 WHuauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1
70 3aksaika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB 1




71 Pocr u pazBuTHE KUBOTHBIX. 1
72 PasMHOkeHUE U pa3BUTHE PACTCHUM. 1
73 Hcropus cTaHOBIICHUS M PAa3BUTHS TCHETUKH KaK HAYKU 1
74 OCHOBHBIEC TIOHSATHS 1 CUMBOJIbI TCHETUKH. 1
75 3aKOHOMEPHOCTH HACIIEAOBAHUS TPU3HAKOB. 1
MonorudpuaHoe cKpelBaHue.
76 HuTtonornyeckne 0CHOBbI MOHOTHOPUAHOTO CKPEIIMBAHUS 1
77 Ananmmupyromiee ckpeniuBanue. Hermomaoe 1
JTOMHHHAPOBAHHE
78 JlurnbpuHOE CKpeInBaHUE. 1
79 [{uToTOTHYECKUE OCHOBBI TUTHOPHTHOTO CKPEITUBAHUS 1
80 CuemieHHOe HacJIeI0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 T'eHoTHn Kak 11eJIOCTHAS cCUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, KUBOTHBIX U 1
YeloBeKa
85 N3meHunBOCTh MpU3HAKOB. BUIbI H3MEHUNBOCTH
86 MoaudukanroHHas K3MEHUYHNBOCTh 1
BapuanuonHslii psg v BapualiioHHas KpUBasi.
Jlaboparopnas pabota Ne6 o reme «MccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON U3MEHUUBOCTH. 1
[TocTpoeHne BapuamoOHHOTO psAZia ¥ BApUAITMOHHOMN
KpHUBOW»
88 I'enotunuueckast U3MeHIMBOCTh. KoMOMHATHBHAS 1




HU3MCHYUBOCTH

89 MyranroHHast U3MEHYHBOCTb. 1

90 3aKOHOMEPHOCTH MYTAIITMOHHOTO TMpoIecca. DMUTCeHETHKA 1
U DIIMUT€HOMHKA

o1 I'eneruka yenoBeka. [IpakTuueckas padora Ne2 o Teme 1
«CocraBieHUe U aHATN3 POJIO0CIOBHOI

92 MeTtoapl MEAULIMHCKOI TeHETUKHU 1

93 3HaueHNe MEIUIIMHCKON TeHETUKH B TIPEIOTBPANICHUH H 1
JIEYEHUH T€HETHYECKHUX 3a00JIEBaHUM YeIOBEKA

94 OCHOBHBIE TTOHATHS CEICKIUH. 1

95 MeTompl ceneKIMOHHON PabOTHI.

96 JIOCTIKEHHS CEJIEKITUN PACTCHHUI U )KUBOTHBIX.

97 CoxpaHeHune, H3y4deHHe U UCIIOIh30BAHNE TEHETHIECKIX 1
pecypcoB

98 buoTtexHoorus Kak Hayka ¥ OTpaciib MPOU3BOJICTBA. 1

99 OcHOBHBIE HAIIPABJICHUSI CAHTETUYECKON OMOIOTHI 1

100 XpOMOCOMHasI M TeHHAs WH)KEHEPUS 1

101 Menuuuackrue OMOTEXHOJIOTUN 1

102 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposononHas Teopus Y. Jlapsuna 1
9 JIBHOKyIye CHIIbl 3BOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJTIOIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
7 3aKOH T€HeTHYECKOro paBHoBecus JIx. 1
Xapau, B. BaiinOepra.
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30ma0un nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIIOIHH.

14

[Ipumepsl npucnocobaeHul y OpraHn3MoB:
Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopnast pabota Nel o Teme
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

15

Bupn, ero kputepuu u CTpyKTypa.
JlabopaTtopnast pabota No2 o Teme
«CpaBHEHHE BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPUIO»

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOIBOJOIUH

18

CBs3b MHKPOISBOJIIOIKWHU U SITUAECMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4EeHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPAaBHUTCIIbHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO'reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA S3BOJIIOIUN

23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH

o4 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMIIOB 3BOJIFOIIIHI

o5 HayuHble rumoTe3sl IPOUCXOKICHUS YKU3HU
Ha 3emJyie

26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH
KHUIHU

27 OCHOBHBIE ATAITBl HEOPraHUIECKOU
IBOJTFOITUHT

28 I'umore3sl 3apoKICHUS )KU3HA

29 Hcropus 3emin 1 MeTOABI €€ N3YUCHHUS.

30 HauanbHbie 3Tansl opraHuyecKoit
ABOJTIOIIUHT

31 DBOJIIOIHS DYKApUOT

39 OCHOBHBIE ATAITbI YBOJIOIUH
PacTUTEIILHOTO MUDA.

33 OCHOBHBIE ATaITbI YBOJIOIIH KHBOTHOTO
MUpa

34 OBOJIIONUS )KUBOTHBIX.

35 Pa3Butue xu3Hu Ha 3eMJIe 10 IpaM U
nepuoam

36 MaccoBbie BEIMHPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIIIOTO

37 CoBpeMeHHBI SKOJIOTHYECKHI KPU3HC, €ro




0COOEHHOCTH

COBpCMeHHafl CUCTCMA OPraHuv4CCKOro

38 1
MPOIILIIOTO

39 OCHOBHBIC CUCTEMATUYCCKUE TPYIIIIBI 1
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O 4eJIOBEKe 1

41 PasButne npencrasnenuit o 1
MIPOUCXOKICHNUHN YEIOBEKA

42 MecTo uenoBeKa B CHCTEME OPraHUIeCKOTO 1
MUpA.

43 JIBuKyIiye cuibl aHTpOIoreHe3a 1

44 CooTHolieHne OMOJIOTMYECKUX U 1
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcCHOBHBIE CTaJMHN AaHTPOTIOTEHE3a 1

46 [TaneoreHeTrka u najaeoreHOMUKa 1

47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa 1

48 UYenoBeueckue pachl. 1

49 MeXIMCIUTUTMHAPHBIE METO/IbI 1
aAHTPOTOJIOTUHI

50 3apoXKIEHUE U Pa3BUTUE IKOJIOTHHU 1

51 MeTo 1l SKOJIOTUH.

59 3HaueHNe SKOJOTUIECKUX 3HAHUHN IS 1
YyelnoBeKa

53 Okonornyeckue pakTopsl

54 AbuoTtnueckue paxkropsl. CBeT Kak




IKOJIOTHYECKU (HaKkTop.

AbuoTtnueckue gakropsl. Temmeparypa Kak

55 . 1
IKOJIOTHYECKU (HaKkTop.

56 AbuoTtnueckue pakropsl. BraxkHOCTh Kak 1
9KOJIOTUYECKUH (paKTop.

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 Buonornyeckne putmMsl 1

59 XKuznennsle GopMbI OPraHU3MOB 1

60 buoTtnueckue pakTopsr 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTsL CYIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1
hinaein
OcHoBHBIE TIOKa3aTeNIN MOMYJISAIINN:

63 YUCJICHHOCTb, IJIOTHOCTh, BO3pACTHAS U 1
M0JIOBAsi CTPYKTYpa
OcHoBHbBIE TIOKa3aTeNIN MOMYJISIIHN:

64 POKIaEMOCTb, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUT'PALIUU

65 OKoJI0Tu4ecKas CTpPYKTypa MOIMYJISILUY 1

66 JluHaMuKa TOMYISIUU U €€ peryasius

67 KpuBsie pocTa YMCICHHOCTH MOMYJISALUH. 1
KpuBbie BbKUBaHUS

68 DKoJIoryecKas Hulla BUja. 1




69

Bup kak cucrema nonyssnun

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIHIT

70
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITas cucTeMa

73 KpyroBopoT BeniecTs u MOTOK SHEPTHU B
9KOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN SKOCUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenus cooO11ecTB — CyKIeCCUH

77 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB

78 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCThIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpO03KOCHCTEMBL.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aMMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN

82 Pa3HBIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — oOmiennanerapHas 060104Ka

3eMiin




84

VYuenue B. U. Bepraackoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBAHMUSI

85 onochepsl

86 KpyroBopoTs! BewecTs u
OMOTEOXUMHUYECKUE ITHKITBI

87 3oHanpHOCTH OMochepsl. OCHOBHBIE OHOMBI
CyIIH

88 YcroitunBocTh OHoCcheps

89 DKOJIOTUYECKHE KPU3UCHI H WX TPHYHHBI

90 BosneticTBre yenoBeka Ha Ouochepy

01 AHTPOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupo bt

93 OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
ParnmonanbHOE IPUPOIOTIOBE30BAHHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emun

95 O06o006meHne o Teme «MHUKPOIBOIIOIHS U
e€ pe3yIbTaThl»

96 O06o006meHne 1o Teme «MaKpOodIBOJIOIHS U
€€ pe3yabpTaTb»

97 O606mmenue o teme «I[Ipoucxoxaenue u
pa3BHUTHE KU3HU HA 3eMIIe»

08 O606mmenue mo Teme «IIpoucxoxaeHue

YCJIOBCKA — aHTPOIIOTCHE3»




99 O06o06mIeHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHH3MOB)
O6o6mienue mo TeMe «OpraHnu3Msbl U cpeaa

100 1
0OHMTaAHU

101 O6O6HICHI/IUG o TeMe «DKOJIOTHS BUIOB U 1
MIOITYJIAL AN

102 O6006menue mo teme «brocdepa — 1
rio0anbHasi SKOCUCTEMay

OBIIEE KOJJMYECTBO YACOB I1O 102

[TPOI'PAMME
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