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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usydyeHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIMTATENILHBIX W PAa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C MpOQOpHEHTAIHEH
oOyJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHoMy npeamery "buonorus" na€r mpencraBieHue o 1€ U 3a/1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpeziesieHue 1o KiiaccaM, peKOMEHyeT OC/IeJ0BaTeIbHOCTh U3YUeHUs YueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3yYeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 0O0mIiero oOpa3oBaHWS,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCITUTaHHE OEpeXKHOr0 OTHOILIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme 1o
OMOJIOTHMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynpbrataM o0O0yueHus U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosnoruyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA pacIIUpeHue U yriayOiieHne 3HaHul
oOyuaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenne yuebHnoro npenmera «buosnorus» Ha yriayOoieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET CHUCTEMa OWOJOTMYECKHX 3HAHHWM, TMOTYYEHHBIX MPH U3YYEHUU OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, TPUOax, OaKTepusX, OpraHU3Me YelOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
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IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BUTHUS, TEHETUKU M CEJIEKIIUU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mpu3BaH O0ECHEYUTh OCBOCHHME OO0YYarolUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IMOMYJISIUH, OHOIEH03a, SKOCHUCTEMbI, O BBIJAOLINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MPOTPaMMbI 110
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuyebHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE — OBIJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K omnpenenéHHoi obnactu npodecCHOHaIbHON NEATENbHOCTH, CBSI3aHHOM ¢ OMOJOTHel, Wi K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOGHHE OOYy4YalolUMHUCS  CHUCTEMbl  OHOJIOTUYECKMX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU M CEJIEKIUU, OMOTEXHOJIOTHH U CUHTETHUYECKON
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOYyYaIONIMMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaXOJAWUTh, aHAIU3UPOBATh W
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMHU U SKOJOTMYECKMMHU MpoOJieMaMH YeJIOBEUYECTBA; OLIEHUBATh IOCIEICTBUS
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CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€301aCHOCTH COOCTBEHHOM KH3HEIACSITEIBLHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLAAIOUIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMU HWCCIICOBAHMSIMH B OWOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OMOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

nproOpeTeHne 00yJaroIUMUCT KOMIETEHTHOCTH B PAlMOHATIHLHOM MPUPOIONOIB30BAHUN
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a0oJieBaHWM,  oOecrieueHre  O€30MacHOCTH  JKU3HEACATEIHPHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH IMOCIEAYIONEMY TPOQPECCHOHATPHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

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

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
O0MoJoruueckoro oOpa3oBaHUsl B OpraHU3alUAX CPeIHEro Mpo(ecCHOHAIbLHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

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

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJOTMM B MHPAKTUYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, WM. 1. Meunuko, H. M. BaBunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

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

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosoruu. CBONCTBA KUBBIX CHCTEM: €AUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsarue BEIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B Ouosorunueckux JaHHbIX. OeHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHEe CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BAaHUE TSl TPOBEICHUS HAOTIOACHN, U3MEpPEHUH,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



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

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KyJIbTUBUPOBAaHHE KIIETOK. 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: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIH MHUKPOCKOM», «lcTropus
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 KiIeTOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nuddy3us, oOnerdy€éHHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3oss. Llutockener. JIBmkeHue uuromasmbl. OpraHoUIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oeaxoe 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BELLIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOPHUYHBIE U CIOKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
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. MomopHvle Oenxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
0001104KU 8 MUumose. SoepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

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

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

JladopaTopHas padora «/3ydenne cTpoeHus KJIETOK pa3IMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

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

IIpakTuyeckas padora «/3yyeHne IBMKEHHUS [IUTOIIA3Mbl B PACTUTEIBHBIX 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: npespaimienue AT® B oOMeHHBIX Ipoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEaKIUil OT PA3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmopomnactoB B nporecce (portocuHTe3a. CBeTOBas U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, xene300akTepuu, cepoOaKkTepun, BOJOPOIHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

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

AdpoOHBIE OpraHM3Mbl. OJTambl 3HEpPreTHueckoro obmeHa. I[loAroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomouos. Cummes ATD: paboma npomonnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

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

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

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

JlaGopaTtopHass padora «/3ydyeHue KaTaTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTEIIbHBIX 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

Peaknun matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cunTe3a. Peanmuzamms HacnenactBeHHOM wuH(oOpmanuu. ['eHeTHYeCKHil KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B kKieTke. Kierounslit romeocras.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE 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.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexmnonoeuu 6 oOuonoeuu u meduyune. Ilpocpammupyemoie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

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

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAbOp KIETKM — KapUOTUM. JMIUIOMAHBIM U TaruloNaHBI HaOOpBl XPOMOCOM.
I'omonoruunsie xpomocomsl. [10710BbIE XPOMOCOMBI.

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

Perymsimust MuToTHuUeckoro nukina kiuetkd. [IporpamMmmupyemasi kietoyHass TuOenp —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIA MUK KICTKW», «Muto3», «CTpoeHHe XpOoMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax 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 KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (QPYHKIUN M PACIONOKEHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOTIOKIETOYHBIX PACTEHHWM: TPOMHU3Mbl M HACTHM.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. Ilutanue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE IHUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KoxkHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y NITUI U MIIEKONUTaromuX. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru
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KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS  CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCACBHIBAaHUE KaK MEXaHM3MBbI pabOTHI OpraHoB BhIIeNIeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHON
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHm3MoB. CHopsl Oaktepwii u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. MMMyHHas cucrema denoBeka. KieTouHbI M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOIO NMMYHHMTETA 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 perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy JKHUBOTHBIX. OTHeENb
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMbI W HMX TOpMOHBI. JlelicTBue ropMOHOB. B3anMOCBA3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpocHME IUIaHapun», «BHYTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJIIEKIIMU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA
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JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3MAa JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHN3MOB

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

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii ¢MbICI MeH03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enagnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKONUTAIOMIUX. 3apOJbIIIEeBbIEe JUCTKHU (TacTpyJsius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HEPAPXMUYECKUX B3aMMOJCHCTBHI TeHOB. BinsHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasButue pacreHuid. ['ametodur u cropodut. Meiio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXeHHE XJIaMUIOMOHaAb», «Pa3MHOXeHUE 3BIJIEHb», «Pa3MHOXeHUE TuIpb,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pacTeHUu», «KW3HEHHBIN LUKI
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.
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ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

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

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

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Konenosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®unumuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, reHoTun, (eHoTtur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

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

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 e€AUHOO0Opa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKoB MpH HETIOJTHOM JIOMUHUPOBAHHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIIECHUE CLETUICHU MEXAY F'eHaMu. XPOMOCOMHAasi TEOPHsl HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CLIETUICHHBIX C MOJIOM.

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

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M UEJIOBEKAa, a TaKxKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Jpo30duis», «I'eHeTuka nona», «Kapuotun yenoseka», «KapuoTun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS 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 KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIICCTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTMnMueckas W3MEHYMBOCTh. (CBOWCTBA TIE€HOTHUIIMYECKOM HW3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO IpouLecca. 3aKOH I'OMOJIOTHYECKUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YeJIOBEKa», « Buabl MyTanuiny.

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

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

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

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl U3ydyeHHs] T€HETHUKU YeJIOBEeKa: I'eHealornYecKuid, OJIM3HELOBBIN, IUTOr€HETHUECKH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE
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TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacneacrBenubie 3a00ieBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YEIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE ACTICKTHI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl M3y4eHHUS TEHETUKH YEIOBEKa»,
«["eneTnyeckue 3a00€BaHUS YETIOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeNeKIus. 3apOoXACHUE CEJNCKIMU W JoMmecTukaruu. Yuenne H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLIEHKU ()EHOTHIIa MOTOMCTBA U OTOOP MO MEHOTHUITY C MOMOIIBIO aHATIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaa JJisl CeJIeKLIHH.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MeXBUAOBBIX THOpUAOB. JloCTHKEHHsS] CeNeKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpasjieHue 2eHemudyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI08bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
NnepcneKmuBHbIX MexHON0U.

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: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEACTBEHHOM HM3MEHUYUBOCTH», «METOIbl CENEKIHUMN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

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

15



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

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. BuoTexH0/10TUsl M CHHTETHYECKAs] OMOJIOTUSA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEyarorecs B Npupojie OMOCUHTETUYECKUE ITYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNBEHHBIX KVIbMYP.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Memununckue 6uotexnosoruu. [ToctreHomuas nudposas meaumnuaa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHkKeHepuss Uil pa3paboTKu (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyautenei OPBU, ycTtaHoBieHHe MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrounas uHxeHepus», « 'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE 3BOJIOLMOHHBIX NIPEACTABJICHUI B 0M0JI0THHI

OpomounonHas Teopust Y. lapsuna. Ilpeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
1 HaydHas JesrenbHocTh Y. /lapBuHa.

JBuxkymue cuiabl 3Boonuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPraHM3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuateTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHM.
CoBpemeHHast BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TeOopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI 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.

Tabmuupl n cxembl: «Cucrema xuBoi npupoasl (o K. JIunuero)», «JlecTHUIa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (QOpMHPOBAaHUS TPHUCIOCOOIECHUNH y paACTeHUN U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «Muoroobpasue
KYJIbTYpHBIX (popMm KamycThl», «[loposl JOMalnIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYHUIUX CHJ 3BOJIOHUNY», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. MUKpo3BOIIOIMS U €€ pe3yabTaThbl

[Monynsiust kak s3JeMeHTapHas eAuHuIa 3BoMONMH. COBpEMEHHBIE METOJbI OLIEHKU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomyisiuil. 3meHnenue reHo(oHaa MOMyNISIIMM KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TeHeThdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GakTOpbl (ABWXKYIIME CHUJIbI) SBOJIONUH. MYyTallMOHHBIM Mpoliecc.
KomOunatuBHass u3MeHUMBOCTh. Jlpeild reHoB — ciydailHble HEHamnpaBiICHHbIE W3MEHEHUs
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymuLiouno2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHooOpasus: npudunvl u cireocmeus. Illposenenue aghghexma
Opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murpamuu. M30msmms IOy
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKas (PenpoyKTHBHAS).

EctectBennsiii otOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
otOopa: IBIXKYIIMHA, CTaOMIM3UPYIOUIUH, paspbiBaromuii (au3pyntuBHbIN). [lonoBoit or6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOJIONMU. BO3HUKHOBEHUE
npucnocobiaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocodaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPO3BOJIOLMH.
M3omsumss — kmodeBod (akrtop BupooOpazoBanus. [lyTu M crmocoObl BHI000pa3oBaHMS:
ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumionan3anus, rudpuau3zanys). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.
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Ponp »BOmIONMOHHON OMONOrMM B  pa3pabOTKE HAayYHBIX METOJOB COXPaHEHUs
OounopaszHooOpasus. MUKPOIBONIONKUS U KOIBOJIOIUS MAPA3UTOB M UX XO035€B. MEXaHHU3MBI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, D. Maiip.

Tabmuuet u cxembl: «MyTalMOHHAs U3MEHYUBOCTEY, «llomynsaiuonHas CTpyKTypa BUIay,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinOepra», «/IBHKyliMe CHIJIBI  SBOJIOLMMY,
«OKOJIOTHYECKasi W30JSALUs TOMYIAIUNA ceBaHCKOW ¢openn», «l'eorpaduyeckas H30IAIUSL
JIMCTBEHHUIbl CUOMPCKON M JIMCTBEHHUIIBI Jaypckoil», «[lomynsiiioHHbIE BOJHBI YHCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYLIECTBOBAHHUEY, «MHaycTpraTbHBIN METAHU3M, «Kusble HACKOTIAEMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue aganrauuny», «IIpucnocobiIeHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BHp00OpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuEe TPEX  BHUIOB  JIAHJBIIICHY,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounasl pactenmii», «KamycTHo-
peneyHbI THOPUIY.

O6opynoBanue: repbapuu pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, dydesa MTHUIl U 3Beped ¢
IpUMepaMy pazIUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui OM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOAMHU.

JladopaTopHas pa6ora «BrIsBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUAY.

JladopaTtopnas pabora «lIpucmocoOsieHnsi OpraHM3MOB H WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yjbTaThl

Mertoaps! n3ydeHus: Makpo3Boonny. [laneoHTomornueckne MeTo1bl U3y4E€HHUsI IBOJIFOLUH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB 1 OCTpoBOB. broreorpaduyeckue odnactu 3emin. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTMYEeCKHe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
'eHeTnyeckne MexaHU3Mbl 3BOJIIOLMA OHTOTE€HE3a M MOSBJICHUS SBOJIOLMOHHBIX HOBUIECTB.
['omonoruuHele ¥ aHaNOrUYHbIE OpraHbl. PynnMeHTapHble Opraibl U aTaBU3Mbl. MOJEKYIspHO-
reHeTUYeCKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  3BOJIIOLIUU.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

OOmue 3akoHOMepHOCTH  (IpaBwia) ABOMOUUHU. [lpunyun  cmenvl  QyHKYULL.
HeobpatumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIHH.

JdeMoHcTpanuu

IToptpersr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabnuupl n cxembl: «PUIOTEHETUYECKUN PSJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOnIe
auepel», «Crerouedansy, «PuHnoguth», «CeMeHHbIE MaOpOTHUKNWY, «buoreorpadguueckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO
pa3BUTHsS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OpPraHb»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI yelloBeKa M IIuUMMaH3e», «lnaBHbIE
HaMpaBJICHUs BOJIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.
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OO6opynoBanue: KOJUICKIMH, TepOapuu, MYJISKH HMCKOIAEMBIX OCTaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunbple THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUM XU3HU (KpealuoHu3M). ['Mmore3a mocTOSIHHOTO
camo3apo>KJIeHUs KU3HU U e€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. Ilacrepa.
[IpoucxoxxaeHue Ku3HU U acCTPOOUOJIOTUS.

OcHoBHBbIE 3Tanbl HEOpPraHUuecKoi sBostonnu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKUX BEILECTB W3 HEOPraHUYECKHX.
Onpir C. Mumiepa u I'. HOpu. OOpazoBanue nonaumepoB u3 MoHomepoB. KoarmepBarHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jx. XomjgeliHa, TeHeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumoteza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroapl e€ wusydeHus. lckomaemble OpraHM4ecKHe OCTATKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W aOCOJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, IPbl, MEPUOJIBI, FTOXH.

Havanphbie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Oomronus Metabonu3zMa. Bo3HHMKHOBeHHEe MepBbIX SKocucTeM. COBpeMEHHblE MHKPOOHbBIE
OMOMIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
3yKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUMKHOBEHHME OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIIOIUU BBICIIUX pacTeHuid. OcHOBHBIE apoMop(]o3bl paCTCHHIA.
Brixon pacrenuii Ha cymy. IlosiBieHne CHOpoOBBIX pPAacTEHUd M 3aBOCBAHWE HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHH .

OcHOBHBIE 3Tallbl SBOJIONUH XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIUS MMO3BOHOYHBIX. [IponcxoxaeHne ampuOnii ¥ penTHIINN.
[Ipoucxoxxnenne miexkonuraromux U ntul. [Ipunnun ximoueBoro apomopdosza. OcBoenue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 10 3paM U Nepuogam: apxeu, MpoTepo30i, Maaeo30i, Me3030M,
KaiiHO30HM. OOIas XapaKTepUCTHKa KIMMaTa W TeoJIOTMYecKuX mporeccoB. [losBrnenue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMHPAHHSI — 3KOJOTMYECKHE KpU3UChbl mpouuioro. IlpuuuHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
COXpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKAIMM OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. N. Onapun, J[x.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apokeHus xu3zHm», «Cxema omnbita C. Mumiepa, I'. FOpu», «OTansl HeopraHuueckoi
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sBOIIOLHN», «l'eoxpoHosiorndeckas mkanay, «HaganbHble 3Tanbl OPraHUYECKOW SBOJIIOLUNY,
«Cxema o00pa3oBaHUsI DYKapuoT NyTEM cuMOHMOreHe3a», «CHucTemMa >KHUBOW MPUPOJIBDY,
«Crtpoenue  Bupyca», «Apomopdo3sl pactenuit», «PurnOQUTEY, «OTHOKIECTOYHBIE
BOJIOpOCHN», «MHOrOKJIETOUHbIE BoJxopocan», «Mxu», «llanoporHuku», «l'osoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«Apomopho3sl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeiey, «Ilnockue depBm»,
«YneHucToHorue, «PEIOEDY, «3eMHOBOTHEICY, «IIpecmpikaromuecs», «lItunpny,
«Mnekonuraroniuey, «Pa3Butue JKM3HM B apxeuckoud ope», «PasBurhe KuU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe KU3HM B KailHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOr0 MUPa».

OGopynoBanue: rTepOapu pacTEHUW PA3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJI&YKHBIE TPENapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOKHX, CKEJETBI
ITIO3BOHOYHBIX JKMBOTHBIX, 4ydela NTUI M 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas snaGoparopHasi padora «MogenupoBanue omnbeiToB Musuepa—IlOpu no
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUH B IIEPBUYHON aTMoChepey.

JladbopaTtopHas pabora «V3ydeHne © OINKMCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yyeHne ocoOE€HHOCTEH CTPOEHMSI pPACTEHHUH pa3HbBIX
OT/IEITIOBY.

IIpakTHyeckasi padora «3yueHne 0ocOOEHHOCTEN CTPOCHHMS MTO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpnene! u 3agaun anTponosiorni. MeTo el aHTPOINIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUN O MNPOUCXOXKICHUU YEJIOBEKa. Pemuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HayUYHbIE TEOPHH.

CxoznctBo  uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJIOBEKa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
AMOpHoJIOTUYECKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHYeckue. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0X/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE rOJIOBHOTO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBuxymue  cuibl  (QakTopel) — aHTpOINOreHe3a:  OWMOJIOTMYECKHE,  COIMAJIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHUE MOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U J0Je. ABCTPATONUTEKU —
JBYHOTHE NpeaKu Jiroaend. YenoBek ymenbli, NepBble M3rOTOBJICHMS Opyauid Tpynaa. Yemnosek
MPSAMOXOJIAIIMNA W TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reineab0eprckuii —
oOmIMii mpeoK HeaHAepPTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTO. YenoBek HeaHAepTalbCKHiA
KaK BUJ JIOJEH XOJIOJAHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA, JIEHUCOBCKUMN
YeJI0BEeK, 0CBOEHHE KOHTMHEHTOB 3a npezenamu A¢puku. [laneoreHeTrnka u najaeoreHOMHKA.

DOBOMIONUS COBPEMEHHOI0 uesioBeka. EcTecTBeHHBIH OTOOpP B MOMYJALMAX YesIOBEKa.
MyraunoHHbIH npouecc U noauMopusM. IlonynsunoHHbIE BOJIHBL, Apeid reHoB, MUrpaus u
«3¢heKT OCHOBATENSH B MOMYIISALUAX COBPEMEHHOTO YeI0BEKa.

Yenoseueckue pacel. [loHsiTue o pace. bonbine pacel: eBporeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAsA (PKBaTOpHAJIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IIyTH paccelieHus 4YeloBeka 1o IaHere. EQuHCTBO uenoBedeckux pac. Hayunas
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HECOCTOSITEIBHOCTh ~ pacu3Ma. [IpucnocoONieHHOCTh  4YeloBeKa K  pasHbIM  yCIOBUSM
OKpyXaromei cpeapl. Biusnue reorpaduyeckoit cpeapl u apeiida reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIOBEKA.

MeXIUCIUIUTMHAPHBIE METOAbl B (M3Wueckod (OMOJOTUYECKOW) aHTPOTIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOTOJIOTHUS M TAJICOAHTPOIOJIOTUS  YEJIOBEYECKUX  TOMYIISIUH.
buoconmaneHpie  WCcienoOBaHUS ~— NPUPOJBI  udenoBeka.  MccnmemoBaHue — KOPBOJIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabmuubpt u  cxembl: «MeToasl aHTpOMOJIOTUM», «['OJOBHOW MO3r  YeJIOBEKay,
«YenoBexkoobpaszHbie 00e3bsiHb», «CKENeT 4YelloBeKa W CKeNeT HIMMIIaH3ey», «PyaumeHTs u
aTaBU3MbI», «J/IBIKyIIME€ CHUJIBI AHTPOIOTEHE3a», «DBOJIOIMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonurex», «HenoBek ymenslity, «HeroBek NpsMOXOa[IIuiny, «/eHUCOBCKUN YETOBEK»
«Heanaepranbipy, «KpomanboHIb, «[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosekay.

O6GopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepruaIbHON KYJIbTYPBI TIPEIKOB
yenoBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOICHCKUMH
CIOJK€TaMHM TPOUCXOXKACHUS YelloBeKa, (hoTorpadun HaX0JI0K MCKOIMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIeTh Yepera 4YejloBeKa W 4epera IMHMMITaH3€, MOJIeTh KUCTH YelOBeKa U
KHUCTH IIAMIIaH3€, MOJIETTH TOpca MPEAKOB YEIIOBEKa.

JladopaTtopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHHS CKelleTa 4YeJOBEKa,
CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTaluid YeTOBEKay.

Tema 6. Dxosorus — Hayka O B3aHMOOTHOLIEHMSIX OPraHUM3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBUTHE HKOJOrMu B Tpyaax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Paznmensl u 3agaum skosoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopuble. MoienupoBaHue B 9KOJIOTHH. MOHUTOPUHT OKPY)KAIOIIEH Cpe/bl: JOKAIbHBIN,
pErHOHAIIBHBIN U TJI00ATBLHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHWM /I YesOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHUE Kak
OCHOBAa CBfA3€H YeJIOBEYECTBA C MNpUpoaod. POpMUpPOBAHUE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOU IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanun

[optpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr 1 cxembl: «Pa3nensl sxonorum», «MeTosl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKPYKArOLEH Cpelibl».

JlabopaTopHas padora «/3ydyeHne METOJI0B IKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. OpranusmMsl u cpea 0OOMTaAHUA

Okonorudeckre GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  abumoThyeckue, OuOTHUECKHe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKooTndeckux (akropos. [Ipasmio munnmyma (K. HInpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.
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AbuoTtnueckue (akropel. CBET Kak SKOJIOTHYECKUN (akTop. JeHCcTBHE pa3HbIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMHIbl PACTEHUH M HKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHasbHas pojib cBeTa. DOTonepruoau3m.

Temmneparypa kak skonoruyeckuwii Qaxrop. [leiicTBue Temmeparypsl Ha OpPraHU3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxxnocte kak skosnorumdyeckuid dakrop. [IpucnocoOneHus pacTeHuid K MOIEPKaHUIO
BogHoro Oamanca. Kitaccudukanus pacTeHHH 1O OTHOIICHHIO K Boje. [IpucnocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOIO PEKUMA.

Cpensl oOWTaHMsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TITyOWHHAs
MOJNOYBEHHAs, BHYTpHOpPraHU3MeHHas. DHU3MKO-XUMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. Ilonstue o xusHeHHOW (popme. JKusHeHHbIE (OPMBI
pacTeHMii: JAepeBbs, KyCTApPHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYPEHITHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUS  (TONMHUYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHUUA JJI CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHHIO K CBETY», « T EMIIOKPOBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJanTallMd >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llenu nuraHusy,
«XuugauuectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (akTOpoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCJIHBBIE KOMHATHBIE
pacteHusi, repOapul U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repOdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOUTAIONINX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMM PACTeHUN U KMBOTHBIX, 00JaarOIIUX
yepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUHM JKU3HH, TrepOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOAEHCTBUIX.

JlaGopatopHasi padora «BbIsiBiIeHHe IPUCTIOCOOIEHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas pa0ora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHMH H3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI
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DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMUPOBaHUN TPOCTPAHCTBEHHOH CTPYKTYpPHI Oy siuii. OCHOBHBIEC TIOKA3aTeNH MOMYIISALUH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3PAcTHAas W IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotnueckuii noreHuan nonyiasuuu. MoaenupoBaHue TMHAMUKU
nonymsinuu. Kpuble pocra uuncieHHocTH mnomynsuuu. Kpuble BbDKHMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Huie Buaa. Mectoobutranue. MHoromepHas MOJENb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIM.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BUIBI M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAIICHTBHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUTpAlUil JKUBOTHBIX. bHOJOrHYeckue WHBA3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiel nonyasaun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTH 3€MJIM Pa3IM4YHBIMU OpranusMammy», «Mopenb skosioruyeckoi Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrmocoOiieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOLIEHO3E.

DOxocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tencnam). DyHKIIMOHANIBHBIC OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduotuyeckue 0y0ku 3kocucteM. [1oUBBI U WITBI B 9KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMUYECKUE MUPAMU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCHH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe —cooOIIecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKocucmemvl 03€p u pex. IKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHtb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pazmnums mexnay
AHTPOINIOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunaHTponuzanusi ropojckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAaYEHUE
arposKOCHCTEM U yPOOIKOCUCTEM.
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3akoHOMEpHOCTH  (DOPMHUPOBAHHMS ~ OCHOBHBIX  B3aUMOJCHCTBHN  OPraHU3MOB B
aKocucteMax. Poab kackaonozo s¢gexma u 6u006-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMM. YCTOMYMBOCTH OpPraHU3MOB, IONYJISALUMHA U DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmm.

Tabmuubl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMNbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemu nmraHus (macTOMIIHAS, JICTPUTHAs)»,
«DKoJIOTHYECKash MTUPaMUJIa Yncem», « IKOJorudeckas nupamuaa 0uoMaccedy, « JKoJorndeckast
nupamuaa sHepruny», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BocctanoBnenue
Jleca Toclie Moxapay», «IKOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BEmIeCTB U MOTOK
SHEpPruM B arpoueHosey, «IIpumeps! ypObosKocHcTEM.

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEPEH,
repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas pabora «/3ydeHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypceHusi «IKCKypcUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeHsi «IKCKYpCHS B arpO3KOCUCTEMY (Ha MMOJI€ WX B TETIMYHOE XO35SHUCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0oyiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAa
KW3Hb. PazBuTHe npencrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
ounocdepe. Obnactu 6nocheps! u e€ coctas. KuBoe BemiecTBo 6rochepsl U ero HyHKITUH.

3aKOHOMEPHOCTH CymiecTBOBaHMs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXuMHYECKUe MUKIBI (Yriiepoia, a3ota). PUTMUYHOCTS siBeHui B 6uocdepe.

3oHanbHOCTH OHOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOIHBIE
Jieca, CMellaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTutenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKIUS S>KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuet u cxeMsl: «I['eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucnopona B mpupoae», «KpyroBopot BojAbI B MPUPOIEY,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonmuctBennbiit jec», «Cremb», «CaBanHHay, «IlycThIHY,
«Tponmyeckuii ecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KU BOTHBIX.
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Tema 11. YesioBek u OKpYyxkaoumas cpeaa

DKOJIOTUYECKHE KPU3WCHI W WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpPOIIOTEHHOE  BO3/EMCTBHE Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl u 300JI0TUICCKHEC
TIApKH.

OcCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYESCTBA M MPHUPOABI. ParmoHampHOE
IIPUPOIOIIOJIL30BAHUE M COXpaHEHHE OHuoJoruueckoro paszHooOpazust 3emund. OOmue
3aKOHOMEPHOCTH TJI00AJIbHBIX SKOJIOTHUECKUX KpUu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCNHOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaioujue 00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobI ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1nouBbl», «llapHukoBwii  3ddekr», «Ocobo oxpaHsemMble NPUPOIHBIE
TeppUTOPUNY, «MoJenu yrnpaBisieMOro MUpa.

O6GopynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.

25



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOy4deHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMIYHOCTH, MATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMs yueOHOTro mnpenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOSKJACHUSAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;
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2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOMN, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATH BKIJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI U HOPM, cOaJaHCHPOBAHHBIM PEKUM 3aHATHI U OTHAbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUsAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTHOCH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu U peann3oBbIBaTE COOCTBEHHBIE JKU3HEHHBIE MIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:
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9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKOW KYJIbTYphl: NPHOOPETEHHE ONBITA IJIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH MCTIOJIB30BaTh MPUOOpPETaeMbIe TIPU U3YUYECHUU OHOJIOTUW 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATHE JIEUCTBHI, MPUHOCSIIIUX BpPEI OKpYXKAIOUIeH MNPUPOJHOU Cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE cCrenupuKn OMOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHSL YETIOBEUECTBA, MOUCKA MyTel BBIX0Ja U3 TNI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIbTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHHUS JUIsl aHalu3a M OOBSCHEHUS SIBICHUUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWS [UIS pEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.
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METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBbIC Ui (OPMHpPOBAHHMS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTUHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIIOCOOHOCTD 00ydJaronmxcs HCIIOJIL30BaTh OCBO€EHHBIE MEXTUCITUTIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocst OyayTt copMupoBaHBI MO3HABATEIbHBIE YHUBEPCAJIbHBIC YUEOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaiuu, oO0O0OIIeHHs), pPaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSAX, (HOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIIeHUs! MPOOIEeMbI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPA0OTy B YCIOBHUSX pPEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpoosieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHIO B YYEOHBIX CHTYaIUsX, B TOM YHCIIC TIPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOMYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPHUTHYECKH
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHWUSA B  TI03HABATCIBHYIO H  TPAKTHYSCKYI0  O0OJacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPECTaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIH S3bIK B KA4yeCTBE CpPEACTBAa MPH pPaboTe ¢ OHOIOTHYECKOMH
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHHUA W 3alIUTHl  MHPOpMAIMK, WH(DOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY 00CYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMSA, TMOHMUMATh 3HAUYEHHE COIMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4Yeckoi mpoodsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS TPYIIOBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHU30BbBIBATH U KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEIICHHS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JIOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHbie pe3ynabTaTbl OCBOEHHUS COJEp’KaHus ydeOHoro mpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHuUs: 00yJarOIUXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
JESITEeIbHOCTH O TOJYYeHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHs ydeOHOTO mnpenmera «buosorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHAIbHOTO MTPUPOIOTIONB30BAHUS, O BKIIAJE POCCUNCKUX U 3apyOeKHbBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHS, PaCIICINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOTo HaclenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacIeNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaZICHHE OCHOBHBIMU METOJIAMU HAYYHOT'O TMO3HAHUS, UCIOJB3YEMbIX B OHMOJOTHUYECKUX
UCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIJENATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpuboOB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKA, CTPOEHHSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATENIbHOCTH, MPOTEKAIOUMX B OpraHu3Max pacTeHUM, J>KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUS SHEPTHH,
Opo>keHusl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,

HCKYCCTBEHHOT'O 0TOODA;
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YMEHHUE YCTAaHABJIMBATH B3aUMOCBSA3H MEXIY OpPraHOMJaMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IMKJIA M KHU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEyeMbIMU OHOJOTMYECKUMHU NPOLECCAMU M SBJICHUSMHM, JI€l1aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMH CpEICTBaMH,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEICTABISTH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHNe TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOJKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUHA O MECTE U POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOAONOIb30BaHUS, U B (OPMUPOBAHMM IIEHHOCTHOIO OTHOLICHHS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYLIHOCTH OCHOBONOJAraromyUX OHOJOIMYECKUX TEPMUHOB M TOHATHH (BuA,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTryeckoro papHoBecus J[x. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIENOBAHUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
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HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOUIETO, MABIKYIIETO U Pa3pbIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BELIECTB U MOTOKA YHEPTHUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OHMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUISi JIOKAa3aTelIbCTBA pOJICTBA OPraHWU3MOB pA3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTUYEeCKHE 3aJaud, BBISBIATH TPUYHHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U JTab0paTOPHBIM 000OPYIOBAHHEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKONW paboTe MO OMOJIOTUM, SKOJIOTHU H
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPHUYMHAX, MOCIEACTBHAX M CHoco0ax MpeIOTBpAIICHHs TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUM, CEIILCKOTO XO3SWCTBA, MHUIICBON MPOMBIIUICHHOCTH, YIIyOJIsSTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne p/n | HauMeEHOBaHHe Pas/IeloB 1 TeM Konrpoabusie | Ipakruueckne | (uHppoBbIe)
NMPOrpaMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypenl
1 Buosorus kak Hayka
2 JKuBBIE CHCTEMBI ¥ UX U3yYEHHUE
3 Buonorus kinerku 0.5
4 Xumudeckast OpraHu3anus KICTKH 10 1
S Crpoenue u GyHKIHUU KIETKU 8
6 OGMeH BEIIECTB U NPEBPAIIEHNE SHEPTHUH B 9 1
KIIETKE
7 HacneLLCTBeHIfaﬂ uHpOpMALKS 1 9 05
peanusanys e€ B KIETKE
8 YKu3HEHHBIN UK KIETKH 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOXEHHE U Pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTHKaA — HayKa O HACJIEACTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 [eHeTHKA YeIOBEKA 3 0.5
15 Cenexuys OpraHu3MOB 4 1
16 BHOTEXHONIOTUS U CHHTETHYECKAst OMOJIOTHS 4
17 PesepBHOE Bpemst 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KosinuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM T TR ru—— (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypeb
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MIpEeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yJabTaThbl 14 2
3 Maxkpo3BOJIOIHS U €€ Pe3yNIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIIe 15 15
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aWMOOTHOIIICHUSX
6 OpPraHu3MOB W HA/IOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpYKarollen cpenoit
7 Opraau3Mbl U cpesia 0OuTaHUsI 9 1.5
8 DKOJIOTHS BUJIOB U TIOMYJISIIHI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKIE 12 05
CUCTEMBbI
10 | buocdepa — rinobanpHas SKOCUCTEMA 6
11 | YenoBek 1 OKpyrKarImas cpeaa 6
12 | PezepBHOE BpeMst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuyecTBo yacoB DJIeKTPOHHbIE
/i Tema ypoka Beero Konrtpoasubie | [IpakTuyeckue uudposbie
padoThbI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 bronorus kak KOMIUIGKCHAsI HAyKa U KakK 4acTh 1
COBPEMEHHOTO OO0ITECTBA
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3aus KUBBIX CUCTEM 1
4 Hcropurst OTKpBITHS B U3y4eHUs KieTku. KiteTounas Teopust 1
MeTo 16l MONEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH.
5 [IpakTnueckas padora «/3ydeHre MeTo0B KIETOUYHOM 1 05
ounosorun (xpomarorpadusi, snekrpodopes, '
muddepennnansaoe neHTpudyruposanue, [TLP)»
6 XUMUYECKUI COCTaB KIETKU 1 1
7 MuHepanbHbIC BEIIECTBA KIETKH, UX OMOJOTHYECKast pOJib 1
Opranndeckue BeniecTBa KIeTkn — Oenku. JlabopaTopHas
8 pabota «OO6HapykeHHE OCITKOB C IOMOIIBI0 KAYECTBEHHBIX 1 0.5
peaxkuuin»
9 CBoiicTBa, knaccuukaius U GyHKIIUN OCIKOB 1
10 | Oprannueckue BEIeCTBA KJIETKH — YIJICBOIbI 1
11 | Opranuueckue BEIIECTBA KJICTKA — JIAITH]IBI 1
Hyxneunossie kucnotsl. IHK u PHK. Jlabopatopnas
12 | pabota «MccrnenoBanue HyKIEUHOBBIX KUCIIOT, BBIIEICHHBIX 1 0.5
13 KJIETOK PA3JIMYHBIX OPraHU3MOBY»
13 Crpoenue u ¢pynkiuu ATD. [Ipyrue 1
nykneosunrpudocdarsr (HTD)
14 CexBenunpoBanue /JHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMHUKH, IPOTECOMUKHU
15 | MeTo/1bl CTPYKTYpPHOU OHOJOTHH 1 1
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16 | Tumsl knerok. IIpokapuoTuueckas KieTka 1

17 Crpoenue sykapuoTrueckoit kietku. [Ipakruyeckas pabora 1 05
«M3yueHne cBOWCTB KJIETOYHOU MEMOpaHbD»

18 | IloBepXHOCTHBIH anmapar KIeTKH 1
OnHOMeMOpaHHbIC OpraHoU b KIIeTKH. [IpakTrueckas

19 | pabota «/3y4eHne ABHKEHHSI IUTOIUIA3MbI B PACTUTEILHBIX 1 0.5
KIIETKaX»
[TosryaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHIPHH,

20 | mmactuael. JlJaGoparopras pabota «VccienoBanue 1 0.5
TUTa3MOJIHM3a U JICTUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

21 | HemeMOpaHHBIEC OPTaHOUIBI KIETKH 1

22 | Ctpoenne ¥ QyHKIHH sipa 1
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 | JlaboparopHas pabota «/3ydeHue CTpoeHUS KICTOK 1 0.5
Pa3IUYHbBIX OPraHU3MOBY
ACCUMWIALINS U TUCCUMIISALUS — JIBE€ CTOPOHBI

o MeTtabonm3ma. Tunel oOMeHa BemecTB. JlaboparopHas 1
pabota «/3ydyeHue KaTaJuTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mprMepe aMHIIa3bl WIIM KaTajaasbl)»
DepMEHTaTUBHBIN XapaKTep peakuidi KJIETOYHOTO

o5 MeTtabonu3ma. JlabopatopHas padbora «3ydenue 1 05
(hepMEeHTaTUBHOTO pacUIeIIeHUs IEPOKCUIAa BOJOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 | benku-akTUBATOPBI U OCIKU-UHTHOUTOPBI 1

27 | ABTOoTpOodHBII TUIT 0OOMEHA BEIIECTB 1

28 | ®oTocuHTE3 1

29 Xemocunres. Jlaboparopnas pabota «CpaBHEHHUE MPOIIECCOB 1 05
(oTOCHHTE3a M XeMOCHHTE3a»

30 AmnaspoOHble opranu3msl. Bunel 6posxenus. JlaboparopHas 1
pabota «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JIBIXAHUS

31 | AspoOGHble Opranu3Mbl. ITaIlbl SHEPTETUIECKOr0 0OMeHa 1
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DHeprusi MeMOpaHHOTO rpaguenTa npotoHoB. Cunre3 ATO:

32 paboTta mpotoHHONH AT®-cHHTa3bI !

33 | Peaknuu MaTpuyHOTO CHHTE3a 1

34 | Tpanckpunius — Matpuusblii cuaTe3 PHK 1

35 | Tpancnsanus u e€ 3Tarsl 1

36 Komupoanue amuHOKHCTIOT. Posth prbocoM B OMOCHHTE3E 1
Oenka

37 | Opranu3anus TeHOMa y IPOKApUOT U SYKApUOT 1

38 | MonekynspHbIle MEXaHU3MBI KCIIPECCHU TEHOB Y DYKapHOT 1
Bupycbl — BHeKIeTOUHBIC (DOPMBI KU3HH U OOTHTaTHBIC

39 | mapasuTsl. [IpakTideckas padota «Co3nanue MOJICIN 1 0.5
BHPYCa»

40 | BupycHble 3a00JIeBaHHS YCJIOBEKA, KHBOTHBIX, PACTCHHMA 1

41 HanorexHosmornu B OMOJIOTUH U MEIUIINHE 1

42 | )Ku3HeHHBIH IIUKI KIETKH 1

43 | Marpuusnslii cuate3 JITHK 1

44 Xpomocomsl. JTaboparopras padota «M3ydeHue XxpomMocom 1 05
Ha TOTOBBIX MUKpPOTIPENapaTax»

45 | JleneHue KIETKH — MHUTO3 1
Tuner knetok. Kapuokunes u nutokunes. JlaboparopHas

46 | paborta «HabOmrogeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa 1 0.5
JyKa (Ha TOTOBBIX MUKpPOIIpenapaTax)»

47 | Perynsiius ®KU3HEHHOTO IMKJIA KJIETOK 1

48 | Opranusm Kak €IMHOE IeJI0e 1

49 Tkanu pilCT@HI/If/i. JlaboparopHas pabdota «/3yueHue TkaHei 1 05
pacTeHui»

50 Tkanu )XMBOTHBIX U uenoBeka. Jlaboparopnas paboTa 1 05
«M3yueHne TKaHEeHN )KUBOTHBIX»

51 Opransl. CucreMsl opranos. Jlaboparopnas paboTa 1 05

«I/I3yquI/Ie OpTraHOB IBCTKOBOT'O pACTCHUS»
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52 | Onopa Tena opraHu3MoB 1

53 | JIBwxKeHHe OpraHu3MoB 1

54 | [lutaHue opraHu3MoB 1

55 [MuTanue MO3BOHOYHBIX )KUBOTHEIX. [IumeBapuTensHas 1
CHCTEMa YeJIOBeKa

56 | JlpixaHue opraHu3MoB 1

57 | JlpixaHue 03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1

58 | TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 1

59 | KpoBeHocHas cucTeMa TTO3BOHOYHBIX )KMBOTHBIX U YEIOBEKa 1

60 | Beimenenue y opraHu3MoB 1

61 | 3ammra y OpraHu3MoB 1

62 | IMmyHHas cucTeMa YeloBeKa 1

63 | Pa3apakxuMOCTb M PETyIsIHs Y OpraHN3MOB 1

64 I'ymopanbsHas peryisiius ¥ SHIOKpUHHAS CUCTEMa 1
KMBOTHBIX U Y€JIOBEKa

65 | ®opMbl pa3MHOKEHUST OPTAaHU3MOB 1

66 | [TomoBoe pa3MHOKEHHUE 1

67 | Meiio3 1
I'amerorenes. O0pa3oBaHKe M pa3BUTHE MOJIOBBIX KIETOK.

68 | JlabopaTtopHas pabota «3ydeHne cTpoeHUs MOJIOBBIX 1 0.5
KJICTOK Ha TOTOBBIX MUKPOITPETIapaTaxy

69 | UnoguBHyalbHOE Pa3BUTHE OPraHU3MOB — OHTOTCHE3 1

70 | 3akiazaka OpraHoB M TKaHEH K3 3apO/IbIIIEBbIX JTUCTKOB 1
Poct u pazButue xxuBoTHBIX. JlabopaTopHas paborta

71 | «BbIsiBICHUE TPU3HAKOB CXOACTBA 3apOJIbIIICH 1 0.5
MMO3BOHOYHBIX JKHBOTHBIX»

79 PasmHokenue u pazsutue pacrenuil. JlJaboparopnas pabora 1 05
«CTpoeHHe OpraHoB pa3MHOKEHHSI BHICIIMX PACTEHUIN

73 | Uctopust CTAaHOBJICHUS U Pa3BUTHSI TEHETHKHU KaK HAyKH 1

74 | OcHOBHBIE MTOHATHS U CUMBOJIBI TeHeTHKU. JlabopaTopHas 1 0.5
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pabota «JIpo3oduna kak 00BEKT TeHETHISCKUX
HCCIIEI0BAHUID)

3aKOHOMEPHOCTH HAaCJIE0BaHMsI IPU3HAKOB.
Monorubpuanoe ckpemuBanue. [Ipakrndeckas padora

%, 1 0.5
N3ydenue pe3yabpTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
npo3o s
76 | lluronornyeckre 0OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS 1
77 | Ananusupyrouiee ckpenuBanue. HemonHoe JoMuHupoBaHue 1
JurubpuaHoe ckpemuBanue. [Ipaktudeckas padbora
78 | «/3ydeHue pe3ynbTaToOB TUTHOPHIHOTO CKPEITUBAHUS Y 1 0.5
TPO30(UITBDY
79 | lluronoruueckrue OCHOBBI TUTHOPHIHOTO CKPEIUBAHUS 1
80 | CueruteHHOE HacIeIOBAaHUE MPU3HAKOB 1
81 | XpomocomHas TeOpHs HACIECICTBEHHOCTH 1
82 | I'eneruka nona 1
83 | 'eHoTHI KaK IIEJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U 1
YyeloBeKa
85 | 3sMeHYMBOCTh MpU3HAKOB. BHIbI HN3MEHUNBOCTH 1
86 | MomudukannoHHass K3MEHYUBOCTh 1
BapuanuonHslii psj v BapualiioHHasi KpUBasl.
87 JlaboparopHas pabota «lccrnenoBanue 3akoHOMEpHOCTEMN 1 05
MoAu(PHUKAITMOHHOM n3MeHunBOCTH. [locTpoenue
BApPHUAIIMOHHOTO PsAJia ¥ BAPUAIIIOHHOM KPUBOI
88 I'enotunuueckast u3MeHYMBOCTh. KoMOMHaTHBHAS 1
W3MEHUYUBOCTD
89 MyranmonHas ©3MeH4YUBOCTh. [IpakTuyeckas pabora 1 05
«Mytanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIpENapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. JMUTeHEeTHKa U 1
SMUTCHOMUKA
91 | I'eneruka yenoeka. [Ipaktuyeckas padora «CocTaBieHue u 1 0.5
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aHaJM3 POJIOCIOBHON»
92 | MeTtobl METUIIMHCKOYN T'€HETHKHU 1
93 3HaueHNEe MEUIIMHCKON TeHETUKH B TIPEIOTBPALICHUH H 1
JICUCHUH TeHETUIECKUX 3a00JIeBaHUN YeJIOBEKa
OcHoBHbIE IOHATHS cenekiuu. JlaboparopHast paboTa
94 | «M3ydeHue copTOB KYIbTYPHBIX PACTEHUH U MOPO/] 1 0.5
JOMAIITHUX KUBOTHBIX)»
95 Mertompl cenekniMoHHOM paboThl. JlabopaTopHas paboTta 1 05
«3ydeHne METOIOB CENEKIIMHA PACTEHUI
9% JloCcTHXKEHUS CeNEKIIUN PACTEHUH U KUBOTHBIX. 1
[IpakTnueckas pabota «[IpruBuUBKa pacTeHUI»
97 CoxpaHeHHe, H3yICHHE U UCTIOIH30BaHUE M'EHETHICCKUX 1
pecypcoB
broTexHoN0THS Kak HayKa U OTPACib MPOU3BOJICTBA.
98 | IIpaktuueckas pabora «M3yueHne 0ObEKTOB 1 0.5
OMOTEXHOJIOT I
99 | OcHOBHBIE HAIPABJICHUS CHHTETHYECKON OMOTIOTHI 1
100 | XpomocomHasi ¥ TCHHAs] HHKCHEPHUS 1
101 | MeaunuHaCcKrEe OMOTEXHOJIOTUN 1
102 PesepBHBIit ypoK. HOBTE)peHI/IC, 0000m1eHuE, 1
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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11 KJIACC

N KosanuectBo yacos DJIeKTPOHHBbIE
w/n Tema ypoka Beero Kontpoubnbie | [Ipakruyeckue | Undposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 OposroumonHas Teopus Y. Jlapuna 1
2 JIBrKyIHe CHiIbl 3BOJIIONMH BUAOB 110 Y. /lapBuHy 1
3 Bopr0a 3a cyimecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOD
4 DOopMUPOBAHNE CUHTETHYECKON TEOPUU IBOIOLIMHI 1
5 DTanbl 3BOIOIMOHHOTO MPoIiecca: MUKPOIBOIOLUS U 1
MaKpO3BOJIOLUS
6 [Tonynsiuust — sneMeHTapHast €IMHHUIA YBOTIOLINT 1
3akoH resetTuyeckoro paBHosecus [x. Xapau, B.
7 Baitn6epra. JlabopatopHnas pabora «BrisiBiaeHuE 1 0.5
W3MEHUYUBOCTH Y 0CO0€ OJTHOTO BUAA»
8 DneMeHTapHbIe (aKTOPHI SBOTIONUN 1
9 Dddext ocHoBarenss. DPexT OyTHUIOUYHOTO TOPIIBIIITKA 1
10 Murparuu. 30 nomysisiuii: reorpadudeckas, 1
Ouosornyeckas
11 | EcrecTBeHHBII 0TOOp — HANMPABIAIOMNN (PAKTOP IBOIONHUH 1
12 | IlomoBoii oT6Op 1
[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ylbTaT
13 | mukpoaBomtonuu. Jlaboparopnas pabora «3yuenue 1 0.5
apoMop(}030B U UANOANANITAIINI Y PACTEHUI U JKUBOTHBIX)»
[Ipumeps! mpucnocobaeHU Y OpraHu3MoB:
14 Moposioruueckue, pusnonornyeckue, OMOXMMHUYECKHUE, 1 05
nosesieHueckue. Jlabopatopnas padora «IIpucnocobnaenus
OpPraHW3MOB U UX OTHOCHUTEJbHAS 11€71eCO00Pa3HOCTh)»
15 Bupn, ero xputepun u ctpykTypa. JlabopatopHas pabora 1 05

«CpaBHEeHHE BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
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16 | Crpykrypa Bujaa 1

17 | BumooOpa3oBaHue KaK pe3ylbTaT MUKPOIBOIIOIUH 1

18 | CBs13p MUKPOABOJIIOIHMH U SMTUAEMHUOJIOTHH 1

19 Makpossomtonus. [1aneoHTon0ornueckue MeTo 1bl U3y4eHus 1
HBOJTIOIIUHT

20 | buoreorpaduueckrue METOIbI U3YUCHUS IBOJIIOIHH 1

21 OMOpPHOIOrMYECKHUE U CPABHUTEIBLHO-MOP(OIOTrHYECKUe 1
METO/TbI H3yICHHSI IBOJTIOIIUU

29 MouekynspHo-reHeTHuecKue, OMOXUMHUUYECKUE U 1
MaTeMaTHYEeCKHE METO bl H3YICHHSI BOJIOITUU

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIHH 1

24 AnmantuBHas pagnanns. HepaBHOMEpHOCTh TEMIIOB 1
ABOJTIOIIUHT

25 | HayuHble THIIOTE3BI POUCXOXKICHUS KIU3HU Ha 3eMiie 1

26 | JloHay4HBIE TTPEACTABJICHUS O 3aPOXKICHUM KHU3HU 1

27 OCHOBHBIE ATarbl HEOPraHWUYECKON IBOTFOIIUN 1

28 ['umnoTe3sl 3apoKaAeHUS KUZHH 1
Ucropus 3emun 1 metoapl €€ nzydenus. JlaboparopHas

29 | pabota «/M3yueHne U ONMMCaHNEe UCKOITAeMbIX OCTAaTKOB 1 0.5
JPEBHUX OPraHU3MOBY»

30 HauanpHbie 3Tarb OpraHuIecKOi BOTIOINH 1

31 | DBoJIrOIHS DYKapUOT 1
OcCHOBHBIE ATaIbI BOJIOIUU PACTUTEIILHOTO MHpA.

32 | [Ipaktuueckas pabora «M3ydenrne ocoOeHHOCTEN CTPOCHUS 1 0.5
pacTeHHii pa3HbIX OTJICIOBY»

33 | OcHOBHBIE ATalbl YBOJIOLNU KUBOTHOTO MHPA 1

34 DBodrolus )KUBOTHBIX. [IpakTnyeckas pabora «3yyenue 1 05
0COOCHHOCTEHN CTPOCHHUS MO3BOHOYHBIX JKMBOTHBIX)

35 | Pa3BuTHe ®U3HM Ha 3eMiie IO 3paM U Ieproam 1

36 | MaccoBble BEIMUPAHUsI — DKOJIOTUUECKUE KPUIUCHI 1
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IPOILIOrO

37 | CoBpeMeHHBIH 9KOJIOTHUYECKUH KPU3HC, €r0 0COOCHHOCTH 1

38 | CoBpeMeHHas CHCTeMa OPraHMYECKOTO MPOIIIIOTO 1

39 | OcHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPraHu3MOB 1

40 | AHTPOIIOJNIOTHSI — HAayKa O YEJIOBEKE 1

41 | Pa3BuTHE NpECTABICHUHN O IPOUCXOKACHUN YEJIOBEKA 1
MecTo yenoBeKa B CHCTEME OPTraHUIeCKOTO MHUPA.

42 | Jlaboparopras pabota «/3ydeHne ocoOOEHHOCTEH CTPOCHHUS 1 0.5
CKeJIeTa YeJIOBEKA, CBSI3aHHBIX C MPSIMOXO0KICHHEM

43 | JIBmwKymniue CHIIbI aHTPOIIOTeHEe3a 1

44 CooTHoleHne OMOJOTMYECKUX U COLUANBHBIX (DaKTOPOB B 1
aHTPOTIOTEHE3e

45 | OcHOBHBIE CTAJMHU AHTPOTIOTEHE3a 1

46 | [lameoreHeTHKa U MaJIeOr€HOMHKA 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1

48 YenoBeueckue pachl. Hpalfmqecxaﬂ pabora «3yyeHue 1 05
9KOJIOTMUECKUX aJJalTalli YeI0BeKa»

49 MexauCIIIMHAPHBIE METO bl AaHTPOTIOJIOTHHI 1

50 | 3apoxacHUE U Pa3BUTUE IKOJIOTHH 1

51 Mertonp skooruu. JlabopaTopHas pa6E)Ta «3yuyenue 1 05
METO/I0B IKOJIOTUYECKUX UCCIICJOBAHUID)

52 3HaueHne YKOJOTMYECKUX 3HAHUN I YeJIOBEKA 1

53 | Dxosornyeckue GakTopsl 1
Abuotuueckue pakTopsl. CBET KaK IKOJIOTUYECKUI PaKTop.

54 | JJabopatopHas paboTa «BeIsBICHUE TPUCTIOCOOICHUIA 1 0.5
OpPraHU3MOB K BIMSIHUIO CBETa»
AbuoTtnueckue Gakropsl. Temneparypa Kak 3K0JIOIMUECKHMA

55 | daxrop. JlaboparopHas pabota «BrisBieHue 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPhI»

56 | AGuotnyeckue ¢akTopbl. Bia)KHOCTh KaK 9KOJIOTHYECKUH 1 0.5
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¢dakrop. JlaboparopHas pabora « AHATOMUYECKHE
0COOCHHOCTH PACTCHUI M3 pa3HbIX MECT OOUTAHMSD)

57 | Cpenpl oOuTaHHUs OPTaHU3MOB 1

58 | buonoruyeckue puTMbI 1

59 | )KuzHeHHbIe (hOPMBI OPTaHU3MOB 1

60 | buotuyeckue haxTOpsI 1

61 3HayeHne OMOTHYECKUX B3aUMOIEHCTBUIN ISt 1
CYITIIECTBOBAHUS OPTaHU3MOB B CpeJic OOUTAHHUS

62 | DkooTHYECKHE XapaKTEPUCTHKH TOMYIISIIANA 1

63 OcHOBHBIE TIOKa3aTeIIN TOMYJISIHA: YUCICHHOCTD, 1
IJIOTHOCThB, BO3PACTHAS W TIOJIOBAs CTPYKTYpa

64 OcHOBHBIE TIOKa3aTeNIN MOMYJISAIHAA: POKIAEMOCTh, IIPUPOCT, 1
TEMII POCTa, CMEPTHOCTh, MUTPAITAN

65 | Dkosornveckasi CTpyKTypa TMOMYJIISIIAA 1

66 | JlnHaMUKa MOMYJISAINH U €€ perysius 1

67 Kpusbie pocta yncineHHocTy nonyaamnuu. Kpuseie 1
BBDKHUBaHUS

68 DxoJiornyeckas Hua Buaa. Jlaboparopnas padora 1 05
«[IpucriocoOiieHus ceMsTH paCTEHHUI K paCCEICHUIO)

69 Bu kak cucreMa momyssimii 1

70 3aKOHOMEPHOCTHU MOBEJACHUS U MUTPAIIMI )KUBOTHBIX 1

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1

72 | DxocucTeMa KaK OTKpBITas CUCTEMa 1

73 | KpyroBopot BEIIecTB ¥ MOTOK SHEPTUH B SKOCHCTEME 1

74 | OCHOBHBIE TIOKA3aTeIN SKOCHUCTEMbI 1

75 DKOJOTUYECKUE MUPAMUJIBI 1

76 | 3meHeHwus coOOIIECTB — CYKIIECCUH 1

77 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. 1
DKOCHUCTEMBI MOPE U OKEaHOB

78 | [IpupoaHble 9KOCUCTEMBI. DKOCUCTEMBI TYHIp, JIECOB, 1
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CTenew, NyCThIHb

79 | AHTPOIIOTEHHBIE YKOCHUCTEMBI 1

80 Yp6oskocucremsl. [IpakTiaeckas padbora «/3ydenue u 1 05
oTHCcaHne ypOOIKOCUCTEMBD) '

81 3aK0H0Me£)HOCTfl (bopMHpPOBaHNUST OCHOBHBIX 1
B3aMMO/JICHCTBUI OPraHU3MOB B SKOCHCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHNM pa3HbIX TUIIOB Ha

82 | cybopraHM3MeHHOM, OpPraHU3MEHHOM, MTOMYIISIIUOHHOM U 1
9KOCUCTEMHOM YPOBHSIX

83 | buoctepa — obmeruraneTapHast 060109Ka 3eMITH 1

84 | Yuenme B. U. BepnHajckoro o buocdepe 1

85 | 3aKkOHOMEPHOCTH CYIIECTBOBAaHUS ONOCHEPHI 1

86 | KpyroBopoThsI BeNeCTB M OMOTCOXUMHUICCKHIE ITHKITBI 1

87 | 3onampHOCTH OMOChepbl. OCHOBHBIE OHOMBI CYIIIH 1

88 | YcroitunBocTh Onochepsl 1

89 | DkoyornuecKre KPU3UCHl U UX MPUUHHBI 1

90 | BoznaeiicTBue venoBeka Ha Ouochepy 1

91 AHTponorveHHoe BO3JICHCTBHE HA PACTUTEIbHBIN U 1
KHUBOTHBIA MHP

92 | Oxpana npupoibl 1

93 OCHOBHBIC TIPUHIIMITBI YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA 1
Y TIPUPOIBI

94 ParnmoHanbHOE IPUPOIOTIONE30BAHUE U COXPAHEHHE 1
OMOJIOTUYECKOTO pa3HOOOpa3us 3emiu

95 O6061menue mo reMe « MUKPOIBOIIONUS U €€ Pe3yIbTaThD» 1

96 O6061menue o reMe «MakpoIBOTIOIUS U €€ Pe3yIbTaThD» 1

97 O6o06menne no Teme «IIpoucxoxaeHne U pa3BUTHE KU3HH 1
Ha 3emie»

98 O606mmenue o treme «IIpoucxoxaeHne yenoBeka — 1

AHTPOIIOT'CHE3»
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O6006meHne o Teme «IDKOJIOTHS — HayKa O

99 B3aMMOOTHOIICHUSIX OPTraHU3MOB) !
100 | O606menwue mo Teme «OpraHu3Mbl U cpesia OOUTAHUS 1
101 | O6o6meHme 1o TemMe «IKOJIOTHS BHJIOB U TIOMYIISIIHIA 1
102 O6o6menue o reme «brochepa — rmodanpHas 1
IKOCUCTEMA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus, 10 xracc/ Beicoukast JI.B., Iemvmur I'.M., PyBunckuit A.O. u npyrue;
nox pepakuueit Lllymuoro B.K., ApiMimuna .M., Akiimonepnoe obiectBo «3narenscTBo
«IIpocsemenne»
* buonorus, 11 xracc/ boponun I1.M., e .M., Cabnuna O.B.; non penakiueit
Hlymuoro B.K., Ipmvmuma I'.M., AknronepHoe o0mecTBo «31aTenscTBO
«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

[Iporpamma: Ilporpamma mo Owuonoruu s 0OHE00pPa30BATENBHBIX  IIKOJ
(coopuuk buonorus. Paboune nporpammsl. [Ipeamernas muHus yaeOHUKOB «JIMHUS KU3HIY.
10—11 xmaccel: yueb. mocobuwe yisi 0011e00pa3oBaTEIbHBIX. OpraHU3aluii: 0a30BbIN
yposens / B. B. ITaceunuk, I'. I'. lIsenos, T. M. E¢pumosa. — M. : IIpocBemenue, 2022

VYueonuk: buonorus. O6mas 6uonorus. 10-11 xi1.: yueOHuK 1715

obmeoOpazoBaTenbHBIX yupexaeHui / A.A.Kamenckuii, B.B.[Taceunuk, A.M.Py6moB: - M.,
[TIpoceemenue. 2022 .
1. Amnacracosa JI.I1. O6mas 6uonorus. Junakruaeckue matepuanbl. — M.: Bentana-
I'pad, 1997.
2. bornpanosa T.JI., CononoBa E.A. buonorus. CipaBoOYHUK J1s CTAPUIECKIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-nipecc, 2006.
3. bonrosa .B. Coopuuk 3a1a4 1o oOmieit ouonoruu yist noctynaronux B BY3s1. — M.:
Omnwnkc 21 Bek, 2005.
4, 3axapoB B.b., MamonToB C.I'., Conna HU. O6mas 6uonorus: Yue6. as 10 — 11 k.
obmeobOpazoar. Yueb. 3aBeaenuii - M.: [Ipoda, 2005.
5. Puc 3., Crepabepr M. Ot kiieTok k atoMam: MinmocTpupoBaHHOE BBEJCHUE B
MoJIeKyIspHYto 6uosioruto: Ilep ¢ anrin. — M.: Mup, 1988.
6. Cyxosa T.C., Ko3znosa T.A., Connn H.U. O6mas 6uomnorus. 10 — 11 ki.: Pabouas
TeTpaap K yueOHuky / mox pen. B.b. 3axaposa. — M.: JIpoda, 2003.
7. VYpoxu obmeit 6uosorun: [locodue ms yaurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: IIpocsenienue, 1986.
8. Kpukcynos E. A., [Taceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. mis
omeobpazoBat. yuel. 3aBefieHuit. 5-e usl., nopad. M.: Ipoda, 2001. — 256 ¢

9. Peiimepc H. @. Kpatkuii cnoBaps Ouosiorndeckux TepMuHoB: KH. 11 yuutens. — 2-e
u3n. M.: [Ipocsemenue, 1995. — 368 c.

10. Peitmepc H. ®@. Hauana skonoruyeckux 3Hanuii.M.: U3narenscteo MHOITY, 1993.
—261 c.

11. Ounuknonenus 1ia nerei. I'nas. Pen. B. A. Bomogun.M.: Asanrta+, 2001. — 448 c.
12. Bep3wimun H.M., Kopcynckas B.M. O6miast MeTo1uKka npenojaBanus OUOJIOTHH. —
M.: [Ipocsenienue, 1986.

13. 3axapoB B.b, Mycradun A.I'. O61mas Ouosiorusi: TecTsl, BONPOCHL, 3aAaHus. — M.:
[Ipocsemenue, 2003.

14. Npanosa T.B., Kanunosa I'.C., MsrkoBa A.H. COopHuk 3ananuii o oOreit
ouonorun. — M.: [IpocBemenue, 2002.

15. Mummna H.B. 3aganus a1t camocrositenbHO#M paboThl o obuieit 6uonoruu. 11

knacc. — M.: IIpocemenue, 1985.

50



16. [Mumkunckas H.A. I'enetuka u cenexuus: Teopus. 3aganus. Oteersl. — CapaToB:
JIuueit, 2005.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«Enunas xomnexus [{udposeix O6pazoBarensHbIX PecypcoBy» (HaOOp mUPPOBBIX pecypcoB
K yueOHukam simHun [loHomapesoit M.H.) (http://school-collection.edu.ru/).
www.bio.1september.ru— razera «buosorus» -npuinoxeHue K «1 ceHTIOps».
.http://bio.1september.ru/urok/ -Marepuaisl kK ypoky. Bee paboTbl, Ha OCHOBE KOTOPBIX
CO3/aH caiiT, OblIK onyOnMKoBaHbI B razete "buonorus". ABTopamu caiita nmpojenaHa
OombI1ast paboTa 1o CUCTEMATU3UPOBAHMIO TA3E€THBIX CTaTEN € YYETOM IIKOJBHOHN yueOHOM
nporpaMmsl o npeamerty "buonorus".
WWW.bi0.nature.ru — Hay4HbIe HOBOCTH OUOJIOTHUN
http://ebio.ru/ - Dnexrponuslit yaeOHUK «bronorus». CoaepKUT Bce pas3ielibl OHOJIOTHH
00TaHUKY, 300JI0THI0, aHATOMHIO U (PU3UOJIOTHIO YETIOBEKA, OCHOBBI IIUTOJIOTUN U T€HETUKH,
ABOJIIOIIMOHHYIO TEOPUIO U SKOJIOTHIO. MOKET ObITh PEKOMEHIOBAH YYaIllUMCS JUTst
CaMOCTOSITENIbHOM pabOTHI.
http://mwww.gbmt.ru/ - TocynapctBennsiii buonorunueckuii myseit um. K. A. Tumupszesa.
Buptyanbhbie skckypenn: KuBoTHble B Mu(ax u jgerenax, JKuBoTHble-cTpouTenu, 3aboTta o
notoMcTBe, OnacHble )kuBOTHBIE. L{1dppoBbie Konuu GoHma My3est MOT'YT ObITh
HCI0JIb30BaHbI B KAUECTBE MILTIOCTPAIUi
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https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

IMTPJIOXXEHUE

@opmbl yueTa padouyeii mporpaMMbl BOCIIUTAHUS B padoyeii mporpaMmme 1no 01oJI0ruu.

Pabouas mporpamma Bocmutanus MOV «Cpennss o0meoOpazoBaTenpHas IIKOJA

Ne3y peanmu3yercss B TOM YHCIE W 4Yepe3 HCHOJIH30BAHWE BOCIUTATEIHHOTO MOTEHIIHAAIA
YPOKOB OHOJIOTHH. DTa pabdoTa OCYIIECTBIISICTCS B CICIYIOMIHUX (OopMax:

e [loOyxaeHue oOydaronmxcs COONI0IaTh Ha YPOKE OOIIEPUHSATHIC HOPMBI TIOBECHNS,

mpaBwjia OOIIEHUS CO CTapmuMy (TIEIAroTMYeCKUMH pPAaOOTHUKAMH) W CBEPCTHUKAMH
(0OyJarOIIUMUCST ), PUHIIAITHI Y4COHOH TUCIIUIUTHHBI U CAMOOPTaHU3AIHH.

e JlpuBneueHne BHMMaHUS OOy4arOIIMXCSl K LIEHHOCTHOMY acCIEKTy M3Yy4aeMbIX Ha
ypOKax IMpeIMETOB, sIBIICHU, COOBITHI depes:
— oOpaiieHue BHUMaHUSI Ha Ouorpauu y4yeHbIX, CBA3aHHBIX C H3y4aeMbIMH B JAaHHBIM
MOMEHT TeEMaMHU, Ha TOT BKJIaJ, KOTOPbI OHU BHECIIM B pa3BUTHE Halllel CTpaHbl U MHUpa, Ha
JOCTOWHBIE TIOIpaKaHUs IPUMEPBI UX KU3HU, HA MOTHBBI UX TIOCTYIIKOB.

® llcrosb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUs Y4eOHOTO IpeaMera
utst )OPMUPOBAHUS Y OOYUAIOIIUXCS POCCUHUCKUX TPATUITMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COIMOKYJIbTYPHBIX IIEHHOCTEH dYepe3 TMOoa00p COOTBETCTBYIOIIMX 3aJad ISl peIIieHus,
MPOOIEMHBIX CUTYAIMA JUIT 00CYKICHHUS B KJIacce

® lnunuupoBaHue OOCYKJE€HH, BBICKa3bIBAHUN CBOETO MHEHUs, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOIIEHUS K U3y4a€MbIM TEMAM.

e JlpuMeHeHMEe Ha ypPOKE MHTEPAKTUBHBIX (opM  pabOThI, CTUMYIHPYIOIIHAX
MTO3HABATEIIBHYIO MOTHBAIIMIO O0YUJaAIOIITHXCS.

e [IpumeHeHHe TpYNIOBOM pabOThl WM pabOTBl B TMapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOW PabOThI M B3aUMOJICHCTBHIO C APYTHMH OOYUAIOITIMHUCS.

e Bribop W UCMONB30BaHWE HAa YypOKaxX METOJOB, METOJUK, TEXHOJIOTHH (METOJIbI
(hopMUpOBaHHS CO3HAHUSA JIMYHOCTH: YOCKJICHHE, pPa3bsICHCHHE, BHYIICHHE, STHYCCKUC
Oecelbl; METOJbI OpraHW3alMH JICATCIIbHOCTH: IPHYYECHHUE K BBIMOJHEHHIO TPeOOBaHUIA;
METO/Ibl KOHTPOJISI, CTUMYJIMPOBAHUS M MOTHBAIMH: MOOIIPCHHUE 33 YYaCTHUE B OJIMMIIMANAX U
KOHKYypCax; METOJIbI KOHTPOJIS, CAMOKOHTPOJIS, CAMOOLICHKHA B BOCIIMTAHHH) OKAa3bIBAIOIIMX
BOCIIMTATEIBLHOE BO3ICHCTBHE HA JUYHOCTH B COOTBETCTBHH C LIEIBIO U 3a7a9aMH BOCITUTAHMSL.

L4 I/IHI/IHI/II/IpOBaHI/Ie U IIOJOCPIKKaA HCCHCHOB&T@HBCKOﬁ JCATCIIBHOCTH IIKOJIBHUKOB B
(1)opMe OpraHuvsalyu rpyurnoBbiX U HHANBUAYAJIbHBIX MHHH'HCCHGHOB&HHﬁ.
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