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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yue6uomy npeamery "buonorus” (nanee - OMONIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yuebHoro npeamera «buonorns» U OCHOBHBIX MOJIOKEHHH (erepanbHOil pabodel mporpaMMel
BOCTIMTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001acTu «EcTeCTBEHHO-HAyYHBIE TPEAMETHD.
Cornacao monoxenussm PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoMm muddepeHnnanuu o0ydeHrusl Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OO0pa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPHEHTHUPOBAH Ha MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENBFHBIX W PAa3BHBAIOIIUX 3a1ad, CBS3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYJIHPOBAaHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4yHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOe
(MHBapUaHTHOE) MPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpHpOBaHUE IO pas/ielaM U TeMaM,
pacnpezenieHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OHOJIOTHM pean30BaH MPUHIIAIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPAaBICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS, MPEICTaBICHUNA O 3I0pOBOM 00pase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled NpupogHOil cpene. B mporpamme 1o
OMOJIOTHHM TaKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoOro mpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pe3ynprataM o0O0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4aloUIMXCcsl 1O OCBOEHHUIO COAEpkKaHHS OHOJOTrHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOusblii nmpeamer «buosorus» Ha ypoBHE CpeAaHero o0Iiero oOpa3oBaHUs 3aBepIIacT
Ouosorudeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMpPEHUE U YrIIyOJieHUE 3HAHUI
oOydaroluxcs O JKMBOM TMpPHpPOJE, OCHOBAX MOJIEKYIAPHON U KIETOYHOW Ouoioruwu,
SMOpPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEICKIUH, OMOTEXHOJIOTUH, HBOJIIOLMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenue yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY OOy4aromuxcs K MOCIEIYIOIIeMY MOJy4eHUI0 OMOIOrnyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusxX cpelHero mpogeccuoHaabHOro oopasoBaHus. OCHOBY €ro cojepKaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HAaHUHM, MOJTYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUS MOJYYalOT pa3BUTHE. Tak, pacIIUPEeHbl U yrIyOJIeHb
OMOJIOTHYECKHE 3HAHUS O PACTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeJIOBEKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI UIs
nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOYYaIOIUMUCS MPH U3YyYeHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpammbl 1o ydeOHOMYy mnpenmery "buonorus" otpaxaer cuUCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaloTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HooOpas3us
mwiadetsl. Tak, B 10 kimacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OuoJioruy,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmuXcsi 1Mo OOTaHWMKE, 300JI0TUM, AHATOMUH,
¢dbusmosiornn yenoseka. B 11 kiacce u3ydaroTcsi 3BOJIOIIMOHHOE y4€HHE, OCHOBBI DKOJIOTUH U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB M MpaBWI, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HAHUH O CTPOEHHH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHNH, OHOIEHO03a, SKOCHCTEMBI, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornyeckux 3HaHWM. J[7s pa3BUTHS M MOJAEpKaHUS MHTepeca 00yJaromuxcsi K OMoJoruu
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIIEHUE Ba)KHEUIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAIBLHOM OpraHU3allud >KUBBIX CHUCTEM
Pa3HOTO paHra U NMpHOOpeTeHne YMEHHUI HUCI0JIb30BaTh 3TH 3HaHUs B (OPMUPOBAHUU MHTEpEca
K onpenenéHHoi obnactu NMpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHHUsl.

JlocTxeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIICIYIOUIUX 3a/1au:

OCBOCGHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOLMX COBPEMEHHYK) €CTECTBEHHO-HAay4YHYIO KApTUHY MHUpPa; O CTPOCHHUH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKUBOW  MPHUPOIbIL:
UCCIIeIOBATEIbCKUMH METOJJaMHU OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAaJEOHTOJOTHUH, O3KOJOTMH); METOJaMH  CaMOCTOSITENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B Jaboparopuu M B IpHUpoje (HabmoieHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZIcHHEe OOYYalOUUMHCS YMEHMSIMU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TepMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKIY pa3BUTHEM OWOJIOTMM W  COLHUAIBHO-
HSKOHOMHYECKUMH M SKOJOTMYECKMMHU MpoOJieMaMH 4YeJIOBEYECTBA; OLCHHWBATH IOCIECACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOMIMX JItOJel; OOOCHOBBIBATH M  COONIONATh  MEpPBI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 Ipo0OsieMaMu, METOAOJIOIMed OHOJIOrMYecKOro MCCIEA0BaHuUs, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~HCCICAOBAHUHM, pEIICHUS OHMOJIOTUYECKUX 33734, MOJCITUPOBAHHS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y OOy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IETIOM U K
OTHEeNbHBIM €€ O0O0beKTaM | SBJICHUSAM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TEeHETHYECKON
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B IMPHPOJIE; MHTETPAIIMA ECTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHne 00yJaroIIUMUCS KOMIIETEHTHOCTH B PAlMOHATBHOM TPHUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3J0pPOBbS M 3J0POBbS OKpYXKAIOUIUX JroAed (coOnoneHust mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCITHHOCTH B
Ype3BBIYaHBIX CHTYaUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBMM Ui OCO3HAHHOTO BbIOOpa OOYy4YaIONIMMUCS HHIUBUIYaIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIemMy mpodeccCHoHATbHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO6miee YMCIIO 4YacoB, OTBEICHHBIX HAa HM3yYCHHE OHMOJOTMHM Ha YriyOJIE€HHOM YPOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISICTCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs M HANpPaBICHHOCTU Ha MPOJOJDKEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpeJHEero Mpo¢deCCHOHAIbHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
MpoBe/ieHuEe J1a0OpaTOPHBIX W MpaKTUYeCKuX pador. Takxke ywyacThe oOy4yaroUuuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MaTepHalbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA
10 KJIACC
CognepxaHue IPOrpaMMBbl,  BBIICIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHol urorooit arrectauuu (I'MA).
Tema 1. Buonorns kak Hayka
CoBpeMeHHass OHoJIOTUsl — KOMILIEKCHAs Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHH.
buosornyeckue Hayku M u3ydaemble UMU TpoOneMbl. DyHAaMeHTalbHbIE, MPUKIATHBIE H
MOMCKOBBIE HAayYHBIE UCCIIEOBAHMS B OMOJIOTHUH.



3HaueHue Ouoyiornu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHble ¢ Ouosoruei. 3HaueHHWE OHOJOTMHM B IPAKTHYECKOU
NESTEILHOCTH YEJOBEKA: MEAUIIMHE, CEJIbCKOM XO3MCTBE, IPOMBIIUIICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanuu

[Toptpersl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, W. II. IlaBnos, 1. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosekmii, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBS3b OMOJIOTUH C IPYTMMHU Haykamuy, «Crucrema OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

J’KuBbie cucTteMbl Kak mpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTh, CJOXXHOCTh M YIOPSAIOYCHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHMU3aIUsi, CaMOBOCIPOU3BEIACHUE, PaA3APAKUMOCTD,
W3MEHYUBOCTh, POCT M Pa3BUTHE.

YpoBHM OpraHuW3alMd JKABBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUOBOIA, SKOCUCTEMHBIN (6MOTEOIIEHOTUYECKHUA ),
ounocdepnsiid. [Iporieccrl, mpoucxoasmire B KUBbIX cucteMax. OCHOBHBIC MPU3HAKU KUBOTO.
Kuznb kak opma cymiecTBoBaHUSI MaTepuu. Hayku, u3ydaromue >KHBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aIINH.

N3yuenne xuBbIX cucteM. Meroasl Omonornyeckor Hayku. HabmriomeHnue, m3MmepeHue,
JKCIIEpUMEHT, CHCTeMarth3anus, MeraaHanu3. lloHsaTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHo. IlmanupoBanue skcnepuMeHnTa. [loctaHoBka M mpoBepka rumnorte3. Hymepas
runore3a. [lonarue BeIOOpKHU U €€ AocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OeHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKaKEHUS PE3YJABTATOB HKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bBHOJOrMYECKHEe CHCTEMBI,
«CBOMCTBA KUBOW MaTepun», «YPOBHU OpPraHU3AIMU KUBOW MPUPO 1b1», «CTPOCHHUE KUBOTHOMU
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUN,
JKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcnosb30BaHUE Pa3IMYHBIX METOJOB IPU HU3YUYEHUH KUBBIX
CUCTEMM.

Tema 3. buojiorust KjieTkn

Knetka — cTpykrypHO-(pyHKIIMOHANBHAS €IMHULIA XKUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOTIHSL.
Koundghoxanvnas muxkpockonus. Bumanvnoe (npudsicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanuu

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



Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI».

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpEnapaTbl PacTHUTEIbHbBIX, KUBOTHBIX H
OaKTepUaATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW Omoorum (xXpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPUTEN, peareHra, y4yacTH€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYIISALUU.
MuHepasnbHble BellecTBa KJIETKH, UX OuoJjiorndyeckas posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mosekynbl. [lepBuuHast cTpykTypa Oenka, HenTHHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkiuu 6enxkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrocaxapuabl M mojucaxapuabl. OOmui
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuael.  T'uppodunsHO-ruapodoOHble  cBoiictBa.  Kiaccubukauus — aumumaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepouipl. buonorndeckue ¢pyHkuu aunuaon. OOmme
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JIHK u PHK. Crpoenue HyknemHoBbIX KuciaoT. HykimeoTuabl.
[Mpunnun kommiementapuoctu. [IpaBumo Yapradhda. Crpykrypa JJHK — nBoiinas crnmpais.
Mecronaxoxaenue u ononornueckue Gyaknuu JJTHK. Bunsr PHK. ®yaknun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHOBIEHHBIE TMEPEHOCYMKH, WX (QyHKOMM B KJIeTKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMouiekyl. Mooderuposanue cmpykmypsvl u  QyHKYu
buomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATIO208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Caxrep, C.
[Ipy3unep.

Huarpammbl:  «Pacnpenenenre  XMMHUYECKUMX JJIIEMEHTOB B HEXKHMBOW MPUPOJAELY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuier u cxemsl: «llepuoguueckas Tabaua XUMHUYECKUX 3lieMEHTOB», «CTpoeHue
MOJIEKYJBl BOJBI», «BemiectBa B cocraBe opraHu3zmMoB», «CTpoeHHE MOJEKYIbl OeKay,
«CTpyKTyphl O€IKOBOH MOJEKYNbl», «CTpoeHHE MOJEKyNl YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIeKybl ATD».

Ob6opynoBaHue: XUMHUYECKas ocyia U 000pyI0BaHHUE.

JlaGopatopHas padora «O0HapyxeHue OelKOB ¢ TOMOIIbIO KaUeCTBEHHBIX PEAKLIUD.

JlabopaTopHas pabora «lccienoBanne HyKIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTudeckas. CTpYKTYpHO-(YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre MPOKApUOTHYECKON KIeTKU. KietouHas cTeHka OakTepuili u  apXem.
OcoOGeHHOCTH CTPOEHUS TeTepOoTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [lmazmarnyeckas memOpaHa
(mna3manemma). CrpykTypa I1a3MaTH4eckod MemOpaHbl. TpaHCHOPT BELIECTB yepes
IUTa3MAaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, oOneru€nHas muddys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUH-KAJIMEBOT0 HAacOca. DHIOUUTO3: MUHOLUUTO3, (harormuro3. Jk30muTo3. KilerouHast cTeHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHHM, rprOoB.

Huromna3zma. Ilutozomb. Llutockener. JIBmwkeHue uuToruiazMbel. OpraHoubl KIETKH.
OnHomeMOpaHHbIE OpraHOUIbI KJIETKHU: 3HporIazMaruueckas cetb (JI1C), anmapat [onbmxku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyiayma. Mexanusm wuanpasnenuss 6enkos 6 JIIIC. Cuntes
pacTBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imamkuii  (arpaHynspHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmku. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbIxX KieTok. Kiterounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IIJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMmOpannbie opraHousl kietku CtpoeHne M (QpyHKIMUM HEMEMOPAaHHBIX OpPraHOUIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢hunamenmol. MukpopuinamMeHTsl. AKmuHosble
Muxkpoguramenmol. MpbllIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUUEUHbIX KIemoK.
MukpoTtpy6ouku. Kierounsrii 1mentp. CTpoeHHE | JBWKECHHE JKI'YTUKOB MW PECHHYEK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMATUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIHU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE PAcMONOKEHUE XPOMOCOM B HMHTepdha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. JJuHamuxa SA0epHOl
060110uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BimroueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanmun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTkn», «CTpoeHHe >KMBOTHOM
KIIeTKN», «CTpOeHUe pacTUTENIBHON KIETKW», «CTpoeHre MUTOXOHAPUWY», «Sapoy», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHasi pabora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yyeHue CBOMCTB KIETOUHOW MEMOPAHBI».



JlabopaTopHasi padora «/ccnenoBanue IuasmMoian3a M JEMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BellecTB M NpeBpaLlicHHe JHEPTHH B KJIeTKe

AccuMWIALNS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOGHBIH W  reTepoTpoHBIA. YdyacTHe KUCIOpoga B  OOMEHHBIX  IIpoIleccax.
OHepreruyeckoe obecrneueHne KieTku: mpeppamenne AT® B 0OMEHHBIX THpoleccax.
@DepMEeHTAaTUBHBIM XapakTep peakUuil KJIETOYHOTro MeTradonm3Ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa M MexaHu3M jaedcTBus. Kodepmentel. OTimuns (GepMEHTOB OT HEOPTraHHMUYECKHX
KaTaim3atopoB.  benku-akTHBaTopel W OCNKU-MHTHOWUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHMHTE3 OPraHWYECKHX BeHIECTB B KieTke. DorocuHTe3. AHOKCUEeHHbIU U
oxcuzenHvlll omocunmes y oaxkmepuii. CeemocoOuparowue nueMeHmovl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xmoporuiactoB B mporecce potocunTe3a. CBeToBass U TEMHOBAs
dazel. @omoodvixanue, Cs., C+. u CAM-munsvt chomocunmesa. [IponyKTUBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUPHUIHMPYOLINE
OakTepuu, kene300aKTepuu, cepoOaKkTepru, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspobHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO30yIUTETH
0ose3Hel.

AspoOHBIE OpraHW3MBbl. OTambl HEPreTHYECKOr0o oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOPOaHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHHe, WU KIETOYHOE JAbIxaHue. Poiib MUTOXOHIpHI B Ipoleccax
ouonorunueckoro okucienus. Luknudeckue peakuuu. OxuciautensHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. I[lpeumyiiectBa a’poOHOro myTu OOMEHa BEIIECTB IMEpel aHadpPOOHBIM.
D} HEeKTUBHOCTH YHEPrEeTUIECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpPreTHUeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUeE Ui PUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi pabora «lI3yueHue KaTaJUTHUYECKOW aKTUBHOCTH (hepMEeHTOB (Ha
MIpUMepe aMuUIa3bl WK KaTaaasbl)y.

JlabopaTopHasi paGora «/3ydeHue ¢EepMEHTATUBHOTO pAaCHICINICHUS MEpPOKCHUIa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHHE POLIECCOB (DOTOCUHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUSI U JBIXaHUSD».

Tema 7. HacnencrBenHast nHGOpManus U peaju3anus eé B KJeTKe

Peaknun matpuuHoro cunres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmmsamus HacnencTBeHHOW wH(opmammu. [eHeTHUecKuid KOJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuunbiii cunte3 PHK. [IpuHIuNbe TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,



aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancrnoptHeix PHK B OmocuHTe3ze Oenka. YcimoBus
ouocunresa 6enka. Kogupoanue amuHokucnoT. Poib pubocom B GrocunTese Oemka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanus reHoMa y MpoKapuoT U
9YKapHOT. Perymsmusi akTHBHOCTH T'€HOB Yy NpokapuoT. [umote3a omepona (®. XKakoo, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaiys 0OMEHHBIX MTPOLIECCOB B KiieTKe. KiieTouHbli roMmeocTas.

Bupychl — HeknerouHble (JOPMBI )KU3HH M OOJIMTaTHBIC Mapa3uThl. CTPOSHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. JKusmennwvui yukn [HK-cooepoicawux
supycos, PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamuas mpancKkpunyus, pegepmasda,
unmezpasa.

Bupychble 3aboneBaHusi uenoBeka, JKHMBOTHbIX, pacrenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEULIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay») cmpykmyprvix
ouonocuveckux OanHvix. Hanomexnonoeuu 6 oOuonoeuu u meduyune. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUI.

Tabmuuer u  cxembl: «buocuHTe3 Oenka», «[eHeTmdeckuit Koy, «BUPYyCH»,
«baxTepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HHUKJ KJIETKH

Knerounsrii muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOEHHOCTH
MpoIieccoB, mpoTekatonux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTHYSCKUT
(MOCTMUTOTUYECKHI), CHUHTETHYECKHUH W TOCTCUHTETUYECKUU (MPEMUTOTHUUCCKUN) TICPHOIBI
nHTEep(Da3HI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUIApaUIeIbHOCTh. MexaHu3m
pemwukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temnomepsl U TenoMepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapuOTHUI. JIMIUTOMIHBIA M TaruIOMIHBIA HaOOPHI XPOMOCOM.
I'omonoruunsie xpoMocombl. [1os0BBIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MHUTO3a U MPOUCXOJSIINE B HUX MPOIECCHl. THUIIBI
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHre MUTO3a.

Perymsimuss MUTOTMYECKOTO LHMKIA KiIeTkH. [IporpammupyeMas kieTo4yHas THUOEIb —
aromnTos.

Knerounoe a1po, XpoMocoMbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepernyuposxu, cmapenus u eubenu kiemox. «l{ugpposas xiemrkay — ououngopmamuyeckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel u cxembl: «KU3HEHHBI LUK KIETKW», «MuUTO3», «CTpoeHHe XpoMOCOM»,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKpoOTpenaparbl: «MHUTO3 B KJIETKaxX KOpeIIKa

JTyKay.
JlabopaTopHasi pabora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.



JlaGopaTopuas padora «Habmonenne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenune u pyHKIMH OPraHu3MOB

buonornyeckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOUYHBIE,  KOJOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W KU3HEICSITEIHbHOCTH OJHOKIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucThl. KosloHnaibHbIe
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1ejoe. 'omeocras.

Tkanu pacreHuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHas, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHu4yeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKeHHs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YejnoBeKa. THIbI KUBOTHBIX TKaHEH: AIHUTEIHANIbHAs,
COEJIMHUTENIbHASA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTpPOEHUs, QYHKIUN M PaCIOI0KEHHS
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPIaHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblif u BHyTpeHHU# ckeneT. CTpoeHre U THUIbl COeTMHEHUS
KOCTEH.

JIBI>KeHUE OpraHu3MoB. JIBWJKEHME OJHOKJIETOYHBIX OpPraHM3MOB: amMEOOMJIHOE,
KT'YTUKOBO€, DPECHHYHOE. JIBWJKEHHWE MHOTOKIECTOYHBIX PpAaCTEHUM: TPONHU3MBI M HACTHH.
JIBM>KE€HUE MHOTOKJIETOYHBIX )KMBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBIIIITBI U UX paboTa.

IIntanue opranusmos. Iloriomenue BOAbI, YIJIIEKUCIOrO ra3a U MUHEPAIBHBIX BEILECTB
pacrenusamu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE IMIIEBAPEHUE.
IInTanue Mo3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBAapUTENbHOrO Tpakra. IlnmesBapurenbHbie
xkeiessl. [InimeBapuTenbHas cucTeMa 4esloBeKa.

Jlpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue xuBoTHBIX. Juddy3us ra3oB yepes
MIOBEPXHOCTh KJIeTKH. KoxxHoe apixaHue. JlpixaTenbHas moBepxHOCTb. JKabGepHoe U n€rodHoe
IbIXaHHe. JIpIXaHME€ IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpOE€HHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTesbHas cUCTeMa 4ejnoBeKa. MexaHusm
BEHTWIALUM JIETKUX Y NITUL U MiIeKonUTaomux. Perynauus apixanus. [{pixatesibHble 00bEMBI.

Tpancnopr BemiecTB y opraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcnopr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnaue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpAaLIeHUs.  DBOJIIOLMOHHBIE  YCIIOKHEHMsSI ~ CTPOEHHMs  KPOBEHOCHOH  CHUCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beigenenne y opraHusMoB. BeineneHune y pacteHuil. BbiaeneHue 'y  KMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BblaeneHus. @PuubTpanus, cekpeuuss u  oOpaTHOe
BCAChIBaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BeleneHHs. CBA3b MOJIOCTH Tejla C KPOBEHOCHOM
U BBIJCINTEIBHON cHCTEMaMu. BblaeneHue y NMO3BOHOYHBIX >KMBOTHBIX M ueioBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHUE MOYH Y YEITOBEKA.



3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIeTO4HBII W TyMOpalbHBIH HMMMYHUTET.
Bpoxaéuuelii u TpUOOPETEHHBIM  crieUu(UYECKUl UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3mMoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200J1€ BAaHUH.

PaznpaxxumocTs W peryisius y OpraHu3moB. Pa3apaxumocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisinus y pacteHuid. PocToBbie BemiectBa M Mx
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynsduus y >KUBOTHbBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Yy JKHUBOTHBIX. OTIeENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedumexkc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pedIIeKCHI.

['ymopanbHas perymsiuusi ¥ SHIOKpUHHAs CHUCTEMa >XKMBOTHBIX U 4YesioBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M HUX TOpPMOHBL JleiicTBHe TropMOHOB. B3amMOCBA3bp HEpPBHOM U
SHIOKPUHHON cucteM. [ unoramamo-runodusapHas cuctemMa.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnoB.

Tabmuupr u cxembl: «OIHOKJIETOYHBIE BOJOPOCTH», «MHOTOKJIETOUHBIE BOJIOPOCINY,
«bakrepun», «lIpocreitmmey, «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMe HacekoMmbIx», «TkaHM pacTeHHI»,
«KopueBwie cuctemsr», «Ctpoenue crebns», «CTpoeHHWe IUCTOBOM IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cHCTEMay,
«/IpixaTenpHass  cucrema», «HepHas cucrema», «Koxa», «MpleyHas cuCTeMay,
«BoprgenurensbHas cucTeMa», «DHIOKpPHHHAA cucremay, «CTpoeHue Mplmus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUun», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe ruaps», «CTpocHHE IUIaHApUN», «BHYTpEeHHEe CTPOEHHE JI0KIEBOTO
yepBsi», «HepBHast cucrema peiO», «HepBHas cucrema insarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedieke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIIpENaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUIPbl KOMHATHBIX pacTeHUil, repdapuu pacTeHHH pa3HbIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe JUId JAEMOHCTPALMM MOYBEHHOTO M BO3JAYLUIHOIO IMTaHHUS PACTCHMH,
pacuieryieHust KpaxmMaja M OeIKoB IMoJ JedcTBHEM (epMEeHTOB, 00OpyJdOBaHUE IS
JEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3ydeHne TKaHEH PaCTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHne OpraHoB IBETKOBOI'O PAaCTEHHUSD.

Tema 10. Pa3mHoKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 1M0JI0BOE. Bubl
6ecroyIoro pa3MHOXKEHUS: IOYKOBAHUE, CIOPYIIALUS, (parMeHTalHs, KIOHUPOBAHHUE.



[lonoBoe pasmuHoxenue. [lonoBble kineTkw, wiaum ramerbl. Meio3. Craguu Meiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buonorndeckuii ¢MbICI MeH03a U IIOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponpiieBoe  paszputue. I'ameroreHe3 'y kuBOTHBIX. [lonoBble  Keie3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KJeTOK. CrnepmaroreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omto10TBOpeHNEe W SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WNuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTrHsl — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenez — 00Ha u3 2naguwvix npodiem ambpuonocuu. Konyenyus mopghozernos
u moodenu mopghozeneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha pUMepe JIArymkH). Jpobnenue.
Tunsl apoGnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IpOOJIEHNS MJIEKONUTAIOIIKX. 3apOJAbIIIEBbIe JTUCTKU (TacTpyJIsALus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
pPa3BUBAIONICTOCS 3apojblimia (3MOpUOHANbHAS HMHAYKIMS). 3akiajka IJlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HWEpPapXU4YEeCKUX B3aUMOJEWCTBHM TIeHOB. BimsgHue Ha
SMOpPHOHAJIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonanmeHbIM mepuon. IlpsmMoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX JKWBOTHBIX.
buonorudeckoe 3HaueHHEe MPSAMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIIBHOTO Pa3BUTHUs y XUBOTHBIX M uelloBeKa. [leproabl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLIECCHI.

Pa3smHoxkenne u pasBurue pacreHuil. ['ametodut u crnopodut. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe CrHop B Ipoiecce Mehosa. ['aMeroreHes y pacTeHUH.
Omio0TBOpEHNE U Pa3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIJIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBbI peryasiuy OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoHcTpauuu

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

Tabnuuel u cxemsl: «BereratuBHOE pa3MHOKEHUE», «TUIBI OECHOJIOr0 pa3MHOKEHU,
«Pa3mHOXeHMEe xilaMuIOMOHaAb», «Pa3sMHOXEHME 53BrieHsl», «Pa3MHOXKEHHE TI'HAPBIY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKH U CIEpMaTO30UIa»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe u Henpsmoe pas3BuTHe», «Pa3zBuTHE MaiCKOro
Kyka», «Pa3Butue capanum», «Pa3ButHe JArymkmn», «/{BOMHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMsSH OIHOJOJBHBIX U JBYAOJBHBIX PAacTeHUi», «KU3HEHHBIM LIUKI
MODPCKOW  KamycTel», <«OKWM3HEHHBIM LHKI MXa», <COKU3HEHHBIH LUK [allOpOTHHKAY,
«OKn3HEHHBIN UK COCHBD».

ObopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30H/10B,
Mozenb «LIUKII pa3BUTHSA JIATYLIKN.

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnuyeckas padora «BpIsBICHHE NPU3HAKOB CXOJCTBA 3apOJBIIIECH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB



HcTopust cTaHOBIIEHUS W pa3BUTHS T'CHETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
@puza, T. Moprana. Posib oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUM TeHeTuku. Padorer H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 10. A. ®unmunuenxo, H. B.
Tumoddeera-PecoBckoro.

OCHOBHbBIE T'€HETUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbBIC IPU3HAKH, JOMMHAHTHBIM W PELIECCUBHBIN INPU3HAK, IOMO3UIOTA,
reTepO3UTroTa, YUCTast JIMHUS, THOpPHUIbI, reHoTHr, (eHotwrn. OCHOBHBIE METOJBI TE€HETHUKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIISPHO-T€HETUIECKUH.

JdeMoHcTpanuu

[optpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

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

JladopaTopHas pa6ora «/{po3oduia kak 00bEKT TEHETHYECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. llepBeiif 3akoH MeHzaens — 3aKkoH €IUHOOOpasus
rubpuioB nepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3akoH
paciuernyieHus npusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.

AHanmmzupyromee  ckpemuBaHue.  [IpoMeXyTOuUHBI ~ XapakTep  HacjeJdO0BaHUS.
Pacmienyienne npru3HaKoB PU HETIOJIHOM JOMUHUPOBAHHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO
HacJe0BaHUs MpU3HaKoB. L{uTonornyeckre 0CHOBBI JUTHOPUTHOTO CKPEUIMBAHUSL.

CuemienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuemieHHoe Hacae10BaHNE
I€HOB, HAPYILIECHHE CLEIUICHUS MEXAY TeHaMu. XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIH MEXaHW3M OMPENETICHUS MOJIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHBId MOoJ. ['eHeTHYecKas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CLEIUIEHHBIX C MOJIOM.

l'enotun kak wnenoctHas cucreMa. [lnefoTponmusi — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN auiennu3M. B3aumopeiicTBue HeayuleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucrtas. [lomumepusi.

['eHeTndeckuii KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOJIOrMYEeCKUX TPOLECCOB, IMOBEACHHUA U KOTHUTUBHBIX (yHKUuH. ['‘eHeTmyeckue
MEXaHU3Mbl CUMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO35SMH — MApa3suT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne aceKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHOW nH(opMauu B
MOKOJICHUSIX KIETOK U OPTaHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «IlepBblli 1 BTOpol 3akoHBI MeHnaens», «TpeTuit 3akoH MeHuemns»,
«AHanuzupymrllee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLEIIEHHOE HACIeJ0BaHUE
MIPU3HAKOB y Ipo30dumbl», «I'eHeTuka monay, «Kapuorumn yenoseka», «Kapuotun n1po3odussy»,
«Kapuotun ntuiib», «MHOKECTBEHHBIN ajienn3M», «B3auMoaeiicTBre reHoB.

Ob6opynoBaHue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3ust rUOpHUIOB MEPBOTO
IIOKOJICHUS M pAaCILEIJICHUS MPU3HAKOB, MOJENb JIJs JEMOHCTpAalMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBAHUS MPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduiay.



IIpakTuueckas padora «/I3ydeHue pe3yabTaTOB MOHOTUOPHAHOTO CKPEUIMBAHUSA Y
TIPO30(QHITB».

IIpakTnueckas padora «/3ydeHue pe3ylIbTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBie TeHoTtuna u cpeapl npu (GopmupoBaHHH (eHOTHNA. VI3MEHUYHUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

ModukanoHHass H3MEHUYUBOCTh. Poib cpeapl B (OPMHPOBAHUU MOIU(PHKAITMOHHON
n3MeHunBoct. Hopma peakuuu npusHaka. BapuanmoHHbsli psii M BapuanuoHHas Kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAIIMIOHHON U3MEHUYUBOCTH.

l'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW WM3MEHUMBOCTU. Buabl
TFeHOTUIINYECKONW U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallHOHHAsI.

KombOunatuBHass n3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. PoIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JJaHUM I'€HETHUECKOTI0 pa3Ho00pa3us
B IIpe/ieiaX OJIHOTO BUA.

MyranuoHHasi W3MEHYUBOCTb. Bunabl Myranuili: TreHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLHPOBAaHHbIE MyTallMH. SepHbIE W LUTOIUIa3MaTUYECKHE MYyTalluH.
Comarnueckne W moJjoBble MyTauuu. [IpuuvHBI BOSHUKHOBEHMsI MyTauuid. MyTareHbl M HX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacienactBeHHoW wuzMeHunBoctu (H.W. BaBunoB). BuesinepHass HM3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka U 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmupr 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukalroHHas HW3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTH»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUs YelloBeKay, «Buabl MyTanuii».

O6opynoBaHue: XuUBble U repOapHble 3K3EMIUIAPhl KOMHATHBIX PACTCHHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYMBOCTH.

JladopaTopHas padora «McciaegoBaHue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
n3MeHYuBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHON KPHUBOM».

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

Tema 14. I'eHeTUKA YeJiOBeKa

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS TI'€HOMa YeJIOBEKa.
MeToibl U3yueHUsI TEHETUKU YEJIOBEeKa: MeHealIOTMYECKUM, OJM3HEIOBbIM, IUTOreHETHY €CKHA,
MOMYJIALUOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-reHeTnueckuil. COBpPEMEHHOE OIpe/esieHue
TEHOTUIIA: TIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomousto T11P-
aHanu3a. HacnencrBenHsle 3a0071eBaHus YeIOBeKa. | eHHbIEe U XpOMOCOMHBIE 00JIE3HU YeIOBeKa.
bone3Hn ¢ HacieICTBEHHOW NpeapacloJIOKEHHOCTbIO. 3HAYEHHE MEIULMHCKON T€HETUKH B
NPEJOTBpAIlEHUH M JICYEHUM TEeHETHMUYECKHX 3a00JieBaHMU yenoBeka. MeaHuKO-IeHeTHYecKoe
KOHCynbTUpoBaHue. CTBONOBBIE KIETKH. [IoHATHE «T€HETUYECKOTO IPpy3a». DTHUYECKUE ACIIEKThI
UCCIIeIOBaHU B 00J1aCTH peaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.



I'enetnueckue (akTOpbl MOBBIIICHHOW YyBCTBUTEIBHOCTU YEJIOBEKa K (H3MUECKOMY H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTndeckas IpeapacrosoKeHHOCTb
YEJIOBEKA K IMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTunm denoBekay», «MeToapl M3yYCHHS TCHETUKH YEJIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cesnrexkniusi oOpranu3smMoB

JlomecTukauust U cesekuus. 3apoXkAeHUEe CeJleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxkaeHus 1 MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexunn
B CO3JaHUM COPTOB pacTeHH U mopoxd KuUBOTHBIX. CopT, mopoja, MITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctH H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBINH O0TOOP: MAacCOBBIA M MHINBUTYyaIbHBIN.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue mpousBoauTesield 1mo motomMcTBy. OT60Op 10
TEHOTHUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MTOMOIIBIO aHAJIHM3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PagmanvoHHBI U
XUMHMYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonb3oBaHMEe T'€HOMHOTO peNakTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4EHUS UCXOTHOTO MaTepuraia sl CENeKIUN.

[Tonydyenne monumonsoB. BHyTpuBHmoBass ruOpumuzaius. bBIu3KopoACTBEHHOE
CKpelllMBaHue, Win UHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIMH pacTeHUH Hu
KUBOTHBIX. «3€1EHas peGoNIOYUL».

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHU U HMX JHUKUX
poauyeit A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyeCKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICIO08bIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWEeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, Nepedosbix udel u
NnepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «LIeHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJAbTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIOB B HACJIEACTBEHHON HM3MEHYUBOCTH», «METOMAbI CENEKIUN,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHas padora «/3ydyeHue cCOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHrne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHn».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CENIeKIIMM PACTeHHH U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIA YJ4aCTOK, B TEIIMYHOE
X034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOI0rUsI H CHHTeTHYeCKasi 0M0JI0THsA



OOBeKTHl, HCHOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBI, WX XapaKTepUCTHKa. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJee. MukpoOuonoruueckuii cunte3. OObEKTHI
MUKPOOHOJIOTHYECKUX TeXHOIOTUH. [Ipon3BoaCTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYaIoLIUecs B IPUPoJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeTonbl KynbTypbl KJIETOK M TKaHEH PAaCTEHUHW W KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus W coMaTHyeckwii sMmOpuoreHe3. lcmonb3oBaHue
TaliOuJI0OB B CEJIEKUMU pacTeHuil. [lonyuenue MoOHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexkoHcTpyKiust SIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHUE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOM W TEHHOM HWH)XEHEpUHU. OKOJOTHYECKHE W JTHUYECKHE MpoOIeMbl Te€HHOU
HUHXEHEPUH.

Menununckue 6unotexunosnoruu. [loctreHomuas mudponas meauimna. [T1[P-auarnoctuka.
MeTab0I0MHBIN aHaJIN3, TEHOIIEHTPUYECKUI aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
€ero 310poBbs. lcmonp30BaHME CTBOJIOBBIX KIETOK. TapretHas Tepanus paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISAPHBIX MexaHu3MOB (pyHkunonupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEIOBEKa U dKUBOTHBIX.

JdemoHcTpauuu

Tabmupt u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPraHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas uHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llomydyeHrne MOJOYHOKHUCIIBIX TPOJTYKTOBY.

IkeKypeust «buoTexHoIOrNs — BaKHEHIIas MPOU3BOIUTENbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOLHMOHHBIX NIPEACTABJICHUI B 0HO0JIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
U Hay4dHas JearenbHocTh Y. /lapBuHa.

JBukymue cuiael 3Boironuu BugoB mno Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
pPa3sMHOXEHMsI OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, 0OOpb0a 3a CyIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cunterndyeckoit Teopuu 3Bomonuu (CTD). HeltpanbHast TeOpus 3BOIOLNH.
CoBpeMeHHas 3BOJIOIMOHHAs OMOJIOTHS. 3HAUEHHE BOJIOIMOHHON TEOpHH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu



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

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunuaew)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3sm (opMHUpOBaHUS MPHUCIIOCOONCHUNA Yy pacTeHUH u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®opmMbl 00pbObI 3a cyimiecTBoBaHue», «llopoapl romybei», «MHoroobpasue
KYJIbTYPHBIX (popM KamycThl», «Ilopoasl JoMamHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYLUIUX CHJ 3BOJIOLUN», «OCHOBHBIE
IOJIOXKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus U eé pe3yJbTaTbl

[lonmynsinust kak 3jeMeHTapHas eAuHHuIa 3BoMolMH. COBpEMEHHBIE METOJbl OLIEHKHU
TFeHETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. 3meHenne reHoonaa NOMysium Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (ABWXKYLIUME CHIIBI) HBOJIIOLMUA. MyTallMOHHBIA IpoleccC.
KomMOunaTtuBHast u3MeHUHMBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBiCHHbIE H3MEHEHUS
4acToT ayened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouHo2o 20pavluKa.
CHuoicenue 2enemuuecko2o pazHoodpaszus. npuuunsl u cireocmeus. Illposenenue >¢ppexma
opetigha 2enos 6 Oomvwux u manblx nonyaayusx. Murparmuu. M30msmms Oyt
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosorndyeckas (penpoayKTUBHAs).

EctectBennslit oTOOp — HampaBisiouiuii ¢gaxtop sBositonud. DOPMBI €CTECTBEHHOIO
oTOOpa: IBIWXKYIIUN, CTAOWIU3UPYIONIUH, pas3pbiBalomuid (au3pynTtuBHEIN). [lomoBoit otbop.
Bo3HUKHOBEHHE 1 3BOJIIOLUS COLIMATIBHOTO MMOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOIIONMH. Bo3HHMKHOBEHUE
MPUCTIOCOOEHUH Yy opranu3MoB. ApoMopdo3bl U naunoaaantanuu. [Ipumepsl npucmnocoOaeHUH
y opraHu3moB: Mmopdosoruueckue, (QU3NOJOTHYECKHE, OMOXUMHYECKHE, TIOBEACHUYECKHE.
OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPO3BOJIOLMU.
W3onsaums — kmrodeBod (akrop BuaooOpazoBanus. I[lytm u crnocoObl BHI00Opa3oBaHUS:
ajuionaTpuyeckoe  (reorpaduyeckoe), CHUMIATPUUYECKOE (PKOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3msbl (POpMUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOrMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6rnopazHooOpazus. MUKPO3IBOJIONUS W KO3BOJIOLMS IApasuTOB U MX X03s5€B. MeXaHU3MBbI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCOObI OOpBOBI C HEl.

JdeMoncTpanun

[Hoptpertsr: C. C. UeTBepukos, D. Maiip.

TaGnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «llomysiiMOHHAst CTPYKTypa By,
«Cxema mposiBiIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUNY,
«OKOJIOTHYEeCKasi H30JALMs MOMyIAUui ceBaHCKOM ¢openny, «l'eorpaduueckas H30JIALUSA
JIMCTBEHHUIBI CUOMPCKON M JTMCTBEHHMIIBI laypckoi», «[lomynsainnoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JIeicTBUA ecTecTBEHHOro otOopay, «®Popmbl O0pbOBI 32
CYLIECTBOBaHHEY, «MHIyCcTpHATBHBIN MEJIaHU3M», «OKuBble HCKOIIAEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenynpexnaromas okpacka KHUBOTHBIXY,
«Puznonornueckue aganrtanun», «I[IpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B mnpupoje», «CrnocoObl



BUJ00Opa3oBanus», «l'eorpadguueckoe BUAOOOpazoBaHME TPEX  BHUIOB  JIAHJBIIICH,
«DKOJIOTHUECKOE BHI000pa3oBaHKWe BHJOB CHHHUID, «[lomurmiouabl pacrenuit», «KamycTHO-
peneUYHbINA THOPUI».

ObopynoBanue: repdapuy pacTeHHI, KOJUIEKIIMM HACEKOMBIX, Yydyesia MTHULl U 3Bepei C
IpUMepaMy pa3IUYHbIX IPUCIIOCOOJICHUH, yydena NTHUILl U 3BEpei pa3HbIX BUJIOB, repdapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BrIsBIIeHHE H3MEHIUBOCTH Y 0COOCH OHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB © HMX OTHOCUTEIbHAs
11e1ecO000pPa3HOCThY.

JlaGopaTopuasi padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M e€é pe3yJibTaThbl

Merto bl u3ydeHust MakposBorouy. [lageoHTonornyeckue MeTo bl N3y4E€HUS SBOIOIIH.
[Iepexonubie popmbl U GUITOTEHETUYECKUE PSIJIbI OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbl
MaTepUKOB M OCTPOBOB. buoreorpaduueckue odrnactu 3emiau. BUIbI-90HAEMUKN U PEITUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTHUECKHE METO/bl W3YYEHHS 3BOJIIOLUU.
'enernyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M MOSIBICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonornuHeie U aHaJOrM4YHbIE OpraHbl. PyinMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsipHO-
reHeTUYecKue, OHOXMMHUYECKHE UM  MaTeMaTH4YecKHe METOAbl HM3Yy4eHHUS  HBOJIIOLHU.
I'omonoruunsie rensl. COBpeMeHHbIE METO/IbI OCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) OdBoJOUMH. [lpunyun  cmenvl  yHKYUIL.
Heob6parumocTs sBOIONIMK. AanTUBHAS paauaiys. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuipl U cxembl: «OUIOTCHETHICCKUN P JIOMIAAN», «APXCONTEPUKC», «3BEPO3yObIe
smepb», «Crerouedans», «Punnodurey, «CemeHHbIe ManopoTHUKN», «buoreorpaduyeckue
30HBI 3emin», «pelid xoHTHHEHTOBY», «PenukThl», «HauanbHble CcTaguM SMOPHUOHAIBHOTO
pa3BUTUSL  IO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTUYHBIE  OPraHbI»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YeloBeKa M MIMMMaH3e», «lJIaBHbIE
HaIpaBJICHUS BOJIIOLUNY, «O01I1e 3aKOHOMEPHOCTH YBOJIIOLIUI.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTHUYHBIX, PYJIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUU
HaCEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe »KU3HU Ha 3emuie

Hayunble rumoTte3bl MPOUCXOXKIEHUS >KM3HU Ha 3emse. AOuMOTE€He3 U MaHCHEepMUS.
JloHayuHble TPEICTABICHUA O 3apOXKACHUU KU3HU (KpealMoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO3apOXK/JICHUsS KU3HU U €€ onpoBepxeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
ITpoucxosxaeHue >kU3HU U aCTpOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBostonuy. [lnanerapHas (reosoruyeckast) BOJIOLUS.
XuMHUecKasi 3BOJIONUSA. AOMOTEHHBIH CHUHTE3 OPraHMYECKMX BEIECTB U3 HEOPraHHMYEeCKUX.
Ombir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB U3 MoHOMepoB. KoarepBatHas
runote3a A. WM. Onapuna, rumore3a mnepBuuHoro OynpoHa JIk. XomjaeiiHa, reHeTHuYecKas
runore3a I. Mémnepa. PubGosumbr (T. UYek) u rumoteza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.



Hctopus 3emmum u meroapl €€ wusydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
leoxpononoruss u e€ Meronel. OTHOcUTENbHAasE W a0CONIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHonOrnUecKas mKasa: 30Hbl, 3pbl, HIEPUOIBI, SIIOXH.

Hauanbnbie 3tansl oprannyeckoi 3Bosirounu. [losiBeHrne U 3BOJIIONUA MEPBBIX KIIETOK.
OBomonust MeTabonu3Ma. Bo3HHMKHOBEHHE MepBBIX 3KocucTeM. CoBpeMEHHBIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBbIX Ha 3emse coobmiectB. CtpomarosmTsl. [IpokapHoTel U
3YKAPUOTBHI.

[IpoucxoxaeHue 3ykapuoT (cMMOMOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLMU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPacTEHUH.
Beixon pacrenust Ha cymy. llosBneHume CHOpOBBIX pPACTEHMI W 3aBOCBAHME HWMH CYIIU.
Cemennsie pactenus. [IporcxoxkaeHre IBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tambl HBOJIOLUMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(]O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie X0proBbIE
*KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnii M1 penTHIINA.
[Tpoucxoxnenue miuaexkonuTaromux W nTull. [lpuHIun kmodeBoro apomopdosa. OcBoeHHe
0€CT03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIIITH.

Pa3BuTue xxu3HM Ha 3eMJie 10 3paM U IepuoJaM: apxeu, MpoTepo30M, MaIe030i, Me30301,
KaitHO301. OOImmas xapakTepHCTHKa KINMaTa M TeoJlorhueckux mporieccoB. [losBnenune u
paciBeT XapaKTepHBIX OPraHW3MOB. YTIIEOOpa30BaHWE: €r0 YCJIOBHUS M BIUSHUE HA Ta30BBIN
coCTaB aTMOCQEPHI.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3MChbl mpouuioro. IlpuumHbl U cnencteus
MaccOBBIX BbIMUpaHHi. COBPEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHocTu. [Ipobrema
coxpaHeHHUs1 Omopa3sHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KIacCU(PHUKAIMH OPraHu3MOB.
OcCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpersr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . . Meunuxos, A. Y. Onapun, [[x.
Xoagewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl n cxembl: «Cxema omnbita @. Pequy, «Cxema omnbita JI. [lacTtepa mo n3ydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Musepa, I'. FOpu», «3OTtanbsl HeoOpraHM4ecKOu
3BOJIIOLUMY, «['eoXxpoHosiornueckas mikanay, «HauyanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIUM,
«Cxema o00pazoBaHusi JYyKapuOT MyTéM cuMmOuoreHesa», «Cucrema KHUBOW MPHUPOIBIY,
«Ctpoenune Bupyca», «Apomopdosbl pactenuit», «PUHHOPUTB), «OIHOKIETOUHbBIE
BoJIOpoCcHn», «MHOrokneTrounsle Bojgopocian», «Mxuy», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOIO MHUPAY,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBuy,
«YUIIEeHHUCTOHOTHEY, «PbI10BIY, «3E€MHOBO/JIHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuckoul ape», «PasBuTue KU3HM B
MIPOTEPO30MCKON dpey, «Pa3BuTue JKU3HM B MAJIEO30MCKOM 3pe», «Pa3BuTue KHU3HH B
Me3030iiCKON 3pe», «Pa3BuTue XKU3HM B KailHO30iickoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3TUYHBIX OTJENOB, KOJIJIEKIMM HACEKOMBIX,
BJI&YKHBIE TpENapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU HTJIOKOXKHUX, CKEJEThI



MMO3BOHOYHBIX JMBOTHBIX, 4y4yela NTUI U 3BEpeil, KOJUIEKIMHM OKAMEHEJOCTEH, IOJIE3HBIX
HCKOMAEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sgaGoparopHasi padora «MogenupoBanue onbiToB Mumiepa—tOpu mno
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHUYEeCKUX COCTUHEHHUH B IEPBUYHON aTMOC(HEPEe».

JladbopaTtopnas pabora «/3ydeHne u ONMCaHHWE MCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOB.

IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHUS pACTEHHH pPa3HBIX
OT/ICTIOBY.

IpakTnueckas pa6ora «/3ydeHrne 0COOCHHOCTEH CTPOCHHS MIO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPOIOreHe3

Paznene! u 3amaun anTpomnosiorui. MeTo sl aHTPOTIOJIOTHH.

CraHOBJICHHE TPEJICTABICHUM O MPOUCXOXKICHUM 4YeJIOBEeKa. Penuruo3Heie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHBIE TEOPUHU.

CxoacTBO uenoBeKka € KUBOTHBIMH. (CHCTeMaTHuecKoe TIOJI0KEHHE YeJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTUUYECKUE,
aMOpHosIoTHYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOXOK/IEHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (QakTopel)  aHTpoNoOreHe3a:  OMOJIOTMYECKHE,  COI[MAJIbHBIE.
CooTHomreHre OMOJIOTHYECKUX U COITMATBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaJUU aHTpororeHes3a. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
Y paHHHUE MOHTUbl — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBJICHUS Opyaud Tpyda. YenoBek
MPSIMOXOISANTUN U TIEPBBIA BBIXOJ JItojeH 3a mpenensl Adpuku. YenoBek rennenb0eprckuii —
00muii MpeoK HeaHAePTaTLCKOTO YeJIOBEKa U YeJI0BeKa pa3yMHOTO. UeIoBeK HeaHIepTaIbCKUI
Kak BUJ JIIOJICH XOJOJHOr0 KiuMara. YemoBEeK pa3yMHbId COBPEMEHHOIO THIIA, JEHUCOBCKHM
4eJI0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN OTOOpP B MOMYJSIUSAX YelOBEKa.
MyranuonHslii poniecc U noaumopdusm. [lomynsaoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. [lonstue o pace. bomnbiine packl: eBpomneouHasi (eBpaszuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHalIbHAsH), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHHsl 4YeloBeka No IulaHere. EauHCcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucnocoOneHHOCTh 4YenoBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxartei cpensl. BiusiHue reorpadudeckoii cpenbl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCUUIUIMHApHBIE METOAbl B (u3uueckod (OMOJIOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAaJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYJISIUH.
buocouuaneHpie  WCcleOBaHWA ~— NPUPOJBI  4YenoBeKa.  VccienoBaHue — KODBOJIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

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

Tabmuet uw  cxembl: «MeTOIbl  aHTPOMOJIOTUNY, «[ OJIOBHOW MO3r  UeJIOBEKay,
«YenoBekooOpa3ubie 00e3bsHBI», «CKeNneT 4YenoBeKa U CKeNeT IIUMITaH3e», «PyauMeHThl u
aTaBU3MbD», «J/IBWXKylllME€ CHUJIBI AHTPOINOTreHe3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpanonurek», «HenoBek ymenslii», «HenoBek NpAMOXOoIauity, «JleHuCOBCKHUI 4eoBeK»



«Heanpepranbupl», «KpomanboHib», «lIpeaku dvenmoBekay, «ITambl 3BOJIIONUU YEIOBEKAY,
«Pacsl yenosexkay.

ObopynoBanue: MyJSDKH OKaMEHENOCTEH, MPeIMETOB MaTepHaIbHONW KyJIbTYPHI MPEIKOB
qyenmoBeka, penponykuuu (dotorpadum) KapTMH ¢ MHUGPOJOTHYSCKUMH H  OHOICHCKUMU
CIO’KETaMH MPOMCXOKICHUS YeJoBeKa, poTorpaduu HaX0J0K MCKOMAEMbIX OCTaTKOB YeIOBEKa,
CKEJIeT YeJIOBEKa, MOJIENb Yepera YelloBEeKa W Yeperna IIMMIAaH3€, MOJENb KUCTH YeJOBeKa U
KHCTU IIMMIIaH3€, MOJIEIN Topca MPEAKOB YEI0BEKa.

JlaGopaTtopuass pabora «l3yueHune o0OCOOEHHOCTEH CTpPOEHHS CKeJeTa 4YellOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «3yuyeHne 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosorusi — Hayka O B3aUMOOTHOLIEHUSIX OPraHu3MoOB U
HAJOPraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpepoi

3apokaeHue W pasBuTHe dSKojoruu B Tpynax A. I'ymGompara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTUHU C JPYTUMH HayKamHu.

Metonpl skosnorun. [loneBbie HaOmOnEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTUH. MOHUTOPHUHT OKPY)KAlOIIel Cpenbl: JOKaJIbHBIH,
pEruoOHAIBHBIN U TJI00ATBHBIN.

3HaueHue SKOJOTMYECKHX 3HAHUM JJIs 4YejoBeKa. DKOJOTMYeCKOe MHUPOBO33pEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpoaod. POpMHUpPOBAaHHE HKOJOTUYECKOW KYIBTYpPHl H
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynawse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl axomorun», «MeTonbl dKoJIoruny», «CxemMa MOHHTOPUHTA
OKpY)KaroLEenl Cpesibl».

JlaGoparopHasi padora «/3yueHne MEeTOI0B SKOJOTUYECKUX UCCIETOBAHU .

Tema 7. Opranusmbl U cpejaa oOMTAHUSA

DOkonoruueckre (GakTopbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abuoThyeckue, OMOTHYECKHE, aHTpororeHHelie.  OOuue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux dakropos. [Ipasuno muanmyma (K. Ilnpenrens, HO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dkoioruueckuii ¢akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEYUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIbl PACTEHUHM W KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHAJIbHASL poJib cBeTa. DOTONEPUOINU3M.

Temneparypa kak skonoruueckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha OpraHU3MBIL.
[lolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbl.

BrnaxnocTh kak skonorudeckuii dakrop. IlpucnocobneHuss pacTeHuid K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacteHuid 1o OTHOIIEHMIO K Boje. [IpucnocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHHsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3YIIHAs, MOYBEHHAs, TIIyOWHHAas
MOJAMOYBEHHAsI, BHYTpUOPTraHW3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KH3HU B Pa3HBIX Cpeliax.

buonoruueckue putmel. Buennue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[TpucnocobIeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HH.



XKuznennsie Gopmbl opranu3moB. Ilonstue o xu3HeHHo#l Gopme. JKusHenusie (HopMbl
pacTeHui: AepeBbsi, KYCTapHUKH, KYCTAapPHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TPABBI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OcoOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotndeckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUM:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutism, Koomepanus, MyTyaln3M, KOMMEHCAITN3M
(KBapTUPaHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne  B3ammomelcTBUS  (TONMUYECKHUE,
dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHUN Ui CYIIECTBOBAaHUS
OpraHu3MoB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « T eIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHbBIE
KUBOTHbBIEY», «DU3NOJIOTUYECKUE aJanTallii >KUBOTHBIX», «Cpeabl OOUTaHMS OpPraHU3MOBY,
«buonornyeckue putMe», «KnusHeHHsle GopMbl pacTeHHI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeMa MIMPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOro ecay, «llemu nurtanusy,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypenmusa», «CumoOnosy», «KommeHncamuzmy».

O6opynoBaHue: repbapuu pacTeHUW M JKUBOTHBIX, HPUCIIOCOOIEHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOdapu  CBETOJNIOOWMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, TepOapuM U KOJUIEKIIMH TEIJIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, 4Yydena NTUI W 3Bepei, repOdapuu pacTeHU, OTHOCSIIUXCS K TUTrpoduTam,
KcepouTtaMm, Me30(pUTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIONINX B pa3HbIX cpelax, repOapvu M KOJUICKIIMH PACTeHMH M KUBOTHBIX, 00JIaJaromux
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKHU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTHYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BrlsBIeHHE TPUCTIOCOOICHHN OPraHNU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHasi pabora «BbisBIEeHHE NPUCIIOCOOJCHUNM OPraHU3MOB K BIIHSHHUIO
TeMIEPaTypPbD».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IkoJ10rusi BUA0OB U MOMYJIS U

DKOJIOTUYECKHE XapaKTepuCcTUku nomynsuuu. [lomynsius kak Ouoyioruueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OapbepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI MOMysanuii. OCHOBHBIE TOKA3aTEIH MOMYJISAIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M MOJIOBAasi CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJioruyeckas CTpykTypa mnomyasiuud. OLeHKa 4YMCIEHHOCTH nomynsuuu. {uHamuka
MOMYJSALMU U €€ peryisuus. buoTnuyeckuil noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonynsauuu. KpuBbsle pocra uuciaeHHoctw mnonyisuuu. Kpusbslie BbDKHMBaHMs. Perymsanms
YUCIEHHOCTH TMOMYNALMNA: poib (AKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKonoruveckue crpareruu BuaoB (r- u K-crparerun).

[lonstue o0 »sKkosormyeckoil Hume Buaa. MecrooOutanue. MHOromepHass MOJIENb
skoJiornyeckot Humm JLx.M. Xarunacona. Pa3zmepsl s3xonornueckoit Humu. IloreHuuansHas u
peann30BaHHAs HUILIH.



Bun xak cucrema nomynsuuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalUi JKUBOTHBIX. buosnoruueckue HHBa3UU
YyXKE€POIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuuer 1 cxembl: «DKOJIOTHIECKHE XaPaKTEPUCTHKH MOMYISuumny, «IIpocTpancTBeHHas
CTpyKTypa mnomnynsiuuun», «Bo3pacTHble mnupamMujel nonmyasuun», «CKOPOCTb 3aceleHUs
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojaens skosiorumdecko Humm JIx. .
XaTYnHCOHaY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopuas pat6ora «I[Ipucrnoco6iiennst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Dxoji0orus coo61eCTB. IKOJIOTHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3zMoB. buoneHo3 u ero crpykrypa. Csi3u MeXIy OpraHu3MaMH B
OuoLeHo3e.

Okocucrema kak oTkpbitag cuctema (A. Jx. Tencnaun). DyHKuoHaNbHBIE OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOJAYLEHTbI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuornyeckue 010k 3KocucTeM. [10UBBI U MIIBI B 3KOCHUCTEMaX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH IKocucTeMbl. buoMacca u mpoaykuus. JK0I0ruuyeckue mupamMmuabl
yrces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuH. [lepBUuHBIE M BTOPUYHBIE CYKIIECCUU U HX
NPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHS Ha CyKimeccnmd. KiamMakcHoe  cooOIecTBo.
buopaznoob6pasue 1 noJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTONYMBOCTH COOOILIECTB.

[IpupoHbIE BSKOCHCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPOINOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uiopa u ¢ayHa.
CuHanTponuzanus TropoJckoi  ¢dayHbl. buonmornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHHSA  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
aKocucTeMax. Ponb Kackaowozo 3pgexma u 6u008-30upuxamopos (Kiouesvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM U  BEUIECTB MEXAY CMEXKHBIMU
9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHW3MOB, MONYISUMA U 3KOCHUCTEM B  YCJIOBHUSAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3EUCTBUH.

Mexanuzmol  68030eticmeus  3a2psA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIO0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0IoTHs MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOTOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

[Hoptper: A. Ix. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OHOLIEH032», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jjeca», «DyHKIMOHAIbHbIE TPYIIbl OPraHU3MOB B 3KOCHUCTEME),
«KpyroBopor BemecTtB B d3kocucrtemey, «llemu mnuTaHus (macTOWIHAs, JETPUTHAs),



«KOJIOTHYECKasi MUpaMUIa Yucen», « IKOJIOTnYeckas mupaMuaa OuomMaccel», « IKOJIOrn4ecKas
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykueccus», «BoccranoBienue
Jjeca Iocie noxapa», «IJKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BeHIECTB M MOTOK
SHEPTuu B arporenosey, «l[Ipumepsl ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia NTHUI[ W 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJICIIb SKOCHCTEMEI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHasi padora «3ydeHne pasHOOOpa3Us MEIKUX MTOYBCHHBIX YWICHHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX).

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

IKCKypeust «IKCKypcHs B arposKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocgepa — oOuieruianerapHas o0oJyiouka 3eMJIM, TZI€ CYLIECTBYET WM CYLIECTBOBaa
*KU3Hb. PazBuTHe npenacrasinenuit o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
o6uocpepe. Obmnactu 6uocdeps! u e€ cocras. Kupoe BeiecTBo OMocepsl U ero PyHKIUU.

3akoHOMEpHOCTH cyiecTBoBaHus Onochepsl. Ocobennoctn 6uochepsl Kak riaodambHOM
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXnuMHYECKHUe HUKIBI (Yriiepoia, a3ota). PUTMUUHOCTD sBNIeHUN B Onocdepe.

3oHanbHOCTH OHOChepsl. [lonsaTue o Ouome. OcHOBHBIE OMOMBI CYIIU: TYHJIpA, XBOIHBIE
Jieca, CMeIllaHHble U HIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. Kiumar, pacTUTENIbHBIN 1 )KUBOTHBIA MU OMOMOB CYIIIH.

Crpykrypa M (QYHKIOUS JKUBBIX CHCTEM, OIIEHKAa HUX PECypCHOTO TOTEHIHala M
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepbr 3emmm», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepoa B npupoze», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot BoAbl B MPUPOJEY,
«OcHOBHBIE OWOMBI cymmn», «Kimmumarndeckue mosica 3emmm», «Tynapa», «Taiiray,
«C™memanneii  jec», «lllupokonuctBeHusli secy, «Crenb», «CaBaHHa», «llycThiHY,
«Tponuueckuii jiecy.

Ob6opynoBanue: repdapuy pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYyKkaomias cpeaa

DKOJOTUYECKHEe KpU3HChl W HMX NpuuuHbl. Bo3zneiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHON cpeabl. OxpaHa Bo3[ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyienue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHune kiuMara.

AHTpPOIIOTEHHOE  BO3JICMCTBHE Ha PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemslie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.

OCHOBHbIE TPUHIUITBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPHUPOJbl. PanmoHnanbHoe
IPUPOJIOTIONIb30BAaHUE M COXpaHeHHe OuoJorMyeckoro pasHooOpazus 3Jemnu. OOmue
3aKOHOMEPHOCTH IJI00aIbHBIX KOJIOTMUECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSATHBIE MOCIEACTBHSL.

Pa3Butie METOJI0B MOHUTOPWMHIA PA3BUTHS OMNACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU



snepeemuke. buonocuueckoe pasznoobpaszue u buopecypcwl. Hayuonanonvle ungopmayuonmvle
cucmemsl, obecneuugaioujue OOCMYn K UHGOpMAyuu NO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. Ochosbl IKopeabuIUmayuy SKOCUCmem u cnocobo8 6opvobL ¢ 6UONOBPENCOCHUAMU.
Pexoncmpykyuss MOpCKUX u HA3eMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arps3HeHHEe THIPOChHEepbD»,
«3arpssHeHre  TouBBl», «llapHuMKOBBIT  3hdekT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppUTOPUNY», «MoOIeNn yIpaBIsieMOro MUPay.
ObopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit denepanuu, KpacHoi KHUTM peruoHa.

MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'UHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOYy4aroIIMMUCS
pOTpamMM CpeaHero o0mero 00pa3oBaHus: INYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType NHMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMBbI MO OMOJIOTHUU BBIACICHBI
CIIEAYIONIME  COCTABIISIONIME. OCO3HAaHWE OOYJYArOIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuyue Mmomueayuu K OOYUCHHIO OHOJIOTHH, YeleHanpagieHHoe pazeéumue BHYTPEHHHX
yOEXKIeHUIM JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb OOYHJAIOIUXCSI PYKOBOACTBOBATHCS B
CBOEH  JIESATENbHOCTH  IIEHHOCTHO-CMBICIIOBHIMH  YCTAHOBKAaMH, HPUCYIIUMH  CHCTEME
OMONIOTHYECKOTO ~ 00pa3oBaHMA, Haluyue  NPABOCO3HAHUS  SKOJOTHUECKOH  KYIBTYpBHI,
CnocoOHOCMU cMasums TEIH ¥ CTPOUTH KU3HEHHbIC TIaHBI.

JINYHOCTHBIE PE3yIbTAaTHl OCBOCHUS NMPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCSI B CIMHCTBE
y4eOHOW M BOCIUTATEIbHOM AEATEITPHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMH POCCHUICKHMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMH, IPUHSATHIMH B
o0IIecTBe MpaBWJIaMM W HOPMaMH MOBEACHHS U CIOCOOCTBYIOT IPOILIECCaM CAaMOIIO3HAHUS,
CaMOBOCIHTAHMS U CAMOPa3BUTHUS, PAa3BUTHS BHYTPEHHEH MO3HMIMH JMYHOCTH, MATPUOTU3MA H
YBaXCHUS K 3aKOHY M INPABONOPSAIKY, YEIOBEKY TPyAa W CTaplIeMy IHOKOJICHHIO, B3aHMHOTO
YBaXKCHHUS, OCPEKHOrO  OTHOUICHUS K  KYIbTYpHOMY  HAacleui0 W TPaJULUsAM
MHOTOHaMOHAIBFHOTO Hapoa Poccuiickoit @enepanyu, mpupoae 1 OKpyXKarouien cpere.

JIN4HOCTHBIE pe3yNIbTaThl OCBOCHUS ydeOHOTO mpenmera «BHoiIorusy JO0JKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTH 00y4aromIMXcsi PyKOBOJCTBOBATHCS CPOPMUPOBAHHOIN BHYTpEHHEH
NO3ULUEH JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHUEHTAlMid, TO3UTHBHBIX BHYTPEHHUX
yOeXKIAECHUI, COOTBETCTBYIOIIMX TPAAMLIUOHHBIM LEHHOCTSM  POCCHHCKOrO  OOIIecTBa,
pacIIMpeHue XU3HEHHOTO ONbITa M ONbITa AEATEILHOCTH B IPOLECCE peai3alliid OCHOBHBIX
HampaBJIeHUH BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMU  OOydaromlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOTr0 00I1eCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OO0sI3aHHOCTEH, yBa)K€HHE 3aKOHA U
MIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHBIX 33/ay, BHIIOJIHEHUH OMOJIOTMUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEIENATh COOCTBEHHYIO TIMO3HMIIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSIX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH C pa3HBIMH yOSXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U COIUATHHBIM
MIOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXXUTEJIHLHOTO OTHOIICHHS K MHEHHIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATETHLHOCTH;

2) NaTpUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KyJIBTYpY, POIIOE U HACTOSIIIIEE MHOTOHAIIMOHAIIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIWI0 ¢ TaMSATHUKAM TPUPOJIBI,
JTOCTIKEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHUX YUEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHHST OMOJIOTUN B TIO3HAHUHW 3aKOHOB MPUPOJIBI, B )KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOIUTENAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHUIA;,

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢u3uyeckoro BOCHHMTAHHMS, (POPMHPOBAHUSL  KYJIbTYPbl 3A0POBb M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro odpasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHHYECKUX MPAaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHHE [IEHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJS,
HapKOTUKOB, KypeHHUS1);

6) TPy10BOr0 BOCIIUTAHUA:



TOTOBHOCTB K TPYJly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYAOTIr00ue;

TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMYECKON U COIMAIbHOM HAIIPABICHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBaTb W CAMOCTOSITENIBHO  BBIMOJIHATH — TaKylO
JeATeNbHOCTD;

MHTEpEC K Pa3iM4HbIM cepaMm MpodecCHOHANBHON NeSTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSHKEHUH BCEH
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHSI DKOJOTMUYECKOW KYJIBTYpPBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYITKOB M OIEHKH MX BO3MOKHBIX TTOCIICACTBUN JIJIsI OKPYKAIOIIEH CPEeIbl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
NPH PEUICHHH TMPOOIJIeM, CBS3aHHBIX C PAIMOHAIGHBIM TPUPOAOIIONB30BaHUEM (COOIIOIEHNE
MPaBHUJI TIOBENEHUS] B TPUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepbl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIINX BPEI OKpYKAIOMIeH NPUPOTHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSATHBIE YKOJIOTHUYECKHE IMMOCIEACTBUS MPEANPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO03HABaTEIbHONW, KOMMYHUKATHBHOW M COLMAIbHOW MpPaKTUKe, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOM TMpaKkTUKH, OCHOBAHHOIO Ha JHUallore KYJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPE/ICTaBICHHs 00 OKpY>KaIoeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIi COBPEMEHHOW IMBMIIM3AIMK: 00ecreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX Mpo0IeM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
HCTOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISX MOBBIMIEHUS OO0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYyHKIIMOHAIBHOM
I'PaMOTHOCTH 00ydaromuxcs, popMupyemMoit Ipu U3y4eHuu OUOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMsS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMS JJIs aHanu3a M OObBSICHEHHs SBJICHUH
OKpYXXAIOILIEr0 MHpa M MPOMCXOJIIUMX B HEM HM3MEHEHUH, yMEHHE JaenaTb OO0OCHOBAaHHBIE



3aK/IIOYCHUA Ha OCHOBC HAY4YHBIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C LCJIbIO IMOJY4YCHUSA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSITEIIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
HpO6JICM B PCAJIBHBIX JXU3HCHHBIX CUTYallUsIX;

OCO3HAHME IICHHOCTU HAayYHOW AEATEIIbHOCTH, TOTOBHOCTH OCYHIECTBISTH MPOEKTHYIO H
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBANYAJIBHO U B TPYILIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHMOJIOTMM B COOTBETCTBUHM C JKM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3ylIbTaThl OCBOCHHUSI ydeOHOro mnpenmera «buosorus BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHUS MHPOBO33PCHHS  OOYYAOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHUCTEMa, HAay4dHBIA (aKT, MPHHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, UCCIIeJIOBaHNe, HAOIIOJCHHUE, M3MEPEHHUE, SKCIICPUMEHT WM JPYTHe); YHUBEpCaTbHBIC
yueOHbIe JIeHCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITHUBHBIE), 00ECIeUnBAOIINE
dhopmupoBanre (HYHKIIMOHATBLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIIOCOOHOCTh oOyuarouxcs WCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JCHCTBUS B TIO3HABATECIHLHOW W
COIMAJIBHOM MPAKTHUKE.

B pesynbrare uszydeHuss OWOJOTMH Ha YpPOBHE CcpemHero ooOmero oOpa3oBaHHs Y
oOyuarorerocst Oyayt chopMuUpoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC y4eOHBIE IEHUCTBUS,
KOMMYHHMKATHBHBIE YHHUBEpCaJbHble YyueOHble JEWCTBHS, PEryJIATUBHbIE YHHBEpCaIbHbIC
yueOHbIE JeCTBUS, COBMECTHAS JEATEIbHOCTb.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBI CpEIHEro ooiiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBblIe JIOrHUecKHe JeiicTBUA:

CaMOCTOSITENIBHO (POPMYIIMpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukauy, 0000IIeHus1), pPacKpPbIBaTb CMBICI OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATh CBS3H C APYTUMU MOHITUSIMH);

OTIPEeNATh LIEJIN JAeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

WCIOJIb30BaTh OHOJIOTHYECKHUE TOHATHS JUIsl OOBACHEHHUS (PAKTOB W SBJICHHM KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIICHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;



pa3pabaTheiBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yAbTATOB IICIISIM,
OIICHUBATh PUCKU TOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh M BBINIOJHATE PAOOTy B YCJIOBHSX pPEATBHOTO, BHPTYAITBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEILCKHE AeliCTBHSA:

BIIQJICTh HABBIKAMHU Y4eOHO-HMCCIICIOBATEIIBCKOW M MPOSKTHOM JCSITEILHOCTH, HAaBBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TOMCKY METOOB
pEIICHHS MPAKTUICCKHUX 331a9, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUABI JEATCIILHOCTH II0 TOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TPOCKTOB;

(dhopMHpOBaTh HAYIHBIA TUI MBIIUICHUS, BIIAJCTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEILHOCTH H
YKU3HEHHBIX CHTYaIHsIX;

BBISBIISATh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHI JUISl JIOKa3aTelhCTBA CBOWX YTBEPXKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
npoheCcCHOHANBHYIO CPEY;

yMeTb TMEPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYHD U  MpaKTUYEeCKyl0 oOlnactu
KHU3HEJCSITENbHOCTH;

yMETb UHTEIPUPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrHHAIIbHBIE IMOAXOJbl M PpELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B Pa3MYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOTO MocoOwus,
HAyYHO-TIOMYJISIPHON JITEpaType, OMOJIOTMUECKUX CIOBApsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTre), aHAIM3UpPOBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHSI, KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U MPHUMEHSTHh pa3IUYHbIe METOIbl MpHU IOUCKE U OTOOpe
Ouosnorudeckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUSI PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpEeACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOIOTHYEeCKOU
uHhopMaluen: MPUMEHITh XUMHUUYECKUe, (PU3MUecKue U MaTeMaTUdecKhue 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIONIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;



BIIQJICTh HABBIKAMU DACIIO3HABAHUS W 3alIUTHl HMHPOpPMAIWK, WHDOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMU:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HU, aKTUBHO YYaCTBOBAThH B JHAJIOTE
WU JIUCKYCCHUM TI0 CYHIECTBY OOCY)X/IaeMOil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJIEHUSI OTHOCHUTEJIbHO BBINOJHEHUS TWpeajiaraéMoi 3aJladyd, YYWUTHIBATh HWHTEPECH U
COTJIACOBAHHOCTH MO3UIIMK JPYTUX YUYACTHUKOB JUAJIOTA WIIM TUCKYCCHUH);

pacro3HaBaTh HEBEepOAJIbHBIC CpEACTBA OOIICHUS, MOHHUMAaTh 3HAYEHUE COIHATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMi, YMETh CMATYATh KOH(IUKTHI U
BECTH TMEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS
IPYTUX JIIOJIeH, MPOSIBIATh YBAXUTEILHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme
(hopMyIHpOBaTh CBOM BO3PAXKCHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIB30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA JAeITeJbHOCTh:

MMOHMMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYAITHHON pabOTHI MpH
pelieHny OHoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMOJEMCTBYS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB
BO3MOYKHOCTEH KaXKJIOTO WiICHA KOJIJICKTHBA,

MPUHAMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, PACHPEACNSITh POJU C YU4ETOM
MHEHHH Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHMI pe3yabTat
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC IMPOEKTHI, OICHUBATh HMJCH C TIO3WIIMHW HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OBJj1ajieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMU J1elCTBUAMM:

1) camoopranu3amnusi:

HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS BBIABJICHUS NPOOJIEM W HMX PCIICHHS B
KU3HEHHBIX M Y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 11€IeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX W IMOCTYNKax MO OTHOILIEHHUIO K >KMBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKPYKaIOIIIUX;

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESITENbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpPOBaTH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEeNbHON [AEATENHHOCTH U
KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIBHO COCTABIISITH TUIAH PELISHUS MPOOIEMBbI C YYETOM UMEIOIIUXCSA PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTECHUM;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacImupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;



OILICHUBATh MMPHOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (HOPMUPOBAHHIO M MIPOSIBIICHUIO IIUPOKOH SPYIUIIMU B PA3HBIX 00JaCcTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU [103HABATEIbHON pe(dIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, NCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE ce0NA M IPYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YesloBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cCOJepKaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npopuIbHOTO 00ydeHUs 00yJaroIInXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
crocoObl JEHCTBUA TIO OCBOCHMIO, WHTEPHPETAMM W MPeoOpa3oBaHUIO 3HAHWW, BHBI
NESITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUM W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe€ B peajbHBIX )KM3HEHHBIX cuTyauusax. [IpeaqmeTHbie pe3ynbTaTsl IPeACTaBICHbl IO TO1aM
W3Yy4YEHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 10 knacce
JOJIKHBI OTpaXkaTh:

chOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAHUM E€CTECTBEHHO-HAYYHOM KAapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHny MpodieM palMoOHAIbHOTO TPUPOIOTIONB30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeikKHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BHUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOT0 MOKOJIEHUS, paCUIEIIEHUs, YUCTOTHI TaMeT, HE3aBUCUMOTO HaclienoBaHus I'. Mennens,
TOMOJIOTHUECKUX PSAIOB B HACHeNCTBEHHOW wuaMeHunmBoctu H. W. BaBunoa), mpuHIUMBI
(KOMIIIEMEHTapHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHYECKHUX
HCCIIEIOBAHUSX KUBBIX 00BEKTOB (OTIHCaHUE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHUE BBIJCIATH CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KUBHENEATENbHOCTH, MPOTEKAIOIIUX B OpPraHM3Max pPACTeHHH, >XUBOTHBIX U



YeJIoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BeliecTB (MeTaboIu3M), MPEBPALICHUS SHEPTHH,
OposkeHHsl, aBTOTPO(HOTO0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, TOCTIMOPUOHATIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
MHIUBUAYAJIBHOIO pa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJICHCTBUS T'€HOB, I'E€TEPO3HUCA,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M WX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH M MX (QYHKIUSIMHU, MEXKIY OPTaHaMH M CUCTEMaMHU OPTraHOB Y
pacTeHuil, JKMBOTHBIX W YeJIOBeKa M HMX (YHKIHAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GyHKIMSAME, MEXAY dTanmaMyd OOMEHa BEIIeCTB, dTAallaMU KJIETOYHOTO IHKIA M KHU3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBISATH OTJIMYUTEIbHBIE TPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTEHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTelbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpOIlecCaMd M SBJICHUSMHM, JI€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE U IMpaKTU4YecKue padoThl, cOOMI0IaTh MpaBHUia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, IPOBEPATh WX OKCIIEPHUMEHTAIFHBIMH CPEICTBAMH,
(bopMynupys Lelb UCCIEI0BAHNS], aHATU3UPOBATh MOJYyYEHHbIE PE3YJIbTAThl U J1€J1aTh BHIBOJIBL;

YMEHHE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUU, IKOJIOTHH W
MEAMLMHE, MPOBOAUMOM Ha 0a3e WIKOJIBHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO NPEACTaBIATH
MIOJIy4EHHBIE PE3Yy/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHMBAaTh ATUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUNH B 00JacTu
Ouosoruu M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHHEe TPAHCTEHHbIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOP Oyayiiei npodeccuoHalIbHON AEATENbHOCTH B
oOnacti OMOJIOTUH, METULIMHBL, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIBCKOIO X034HCTBA, MUIIEBON
IPOMBIIIICHHOCTH, YIIyOJIATh IIO3HABATENIbHBIA HMHTEPEC, HAIPABJICHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MPOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpopecCHOHAIBLHOIO U BBICILIEr0 00pa30BaHuUs.

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

Cc(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTUYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PELICHUU BOIPOCOB
palMoOHAIBHOTO MPUPOJIOTOIb30BaHUsl, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pUpoJie, OOILIECTBY, YENOBEKY, O BKJIQJE€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET ONMpPENENCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralMUX OHOJOTMYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBonronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBositouuu), yueHus (A. H. CeBeproBa — 0 MyTSX U HampaBJICHUSIX
spommonun, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau



u B. Baiiabepra, 3apoapimeBoro cxojactsa K. M. Bbapa), mpasmia (Munumyma FO. JIuGuxa,
9KOJIOTMYECKON MUPaMUIBI SHEPTHH ), THUIIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHUE BJIAACTh OCHOBHBIMM METOJAaMHM HAy4YHOTO IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHMIX JKUBBIX OOBEKTOB M D3KOCHUCTEM (ONHCaHHWE, W3MEPEHHE,
HaOJI0/IeHUe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHSI U OI[EHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYINIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO O0OTO0pa,
AJUIOMATPUIECKOTO U CUMIIATPHUECKOTO BHI000pA30BaHMS, BIUSHHS ABHKYIIUX CHJ YBOJIOIIH
Ha TeHO(OH] MOMYJISAIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN SBOJIIONINH, KPYrOBOPOTA BEUIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCaMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JINYHBIX DKOCHUCTEM U TPUCTIOCOOJICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBJIATH OTIUYHTEIBHBIC PU3HAKH JKUBBIX CUCTEM, TIPUCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX M OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAaX, AHTPOTIOT€HHBIX H3MEHEHHH B YKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIKY Ul JIOKa3aTelbCTBA POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMS, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHsST MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
YeJI0BEUECTBA,

YMEHHUE peliaTh OWOJIOTUYECKHE 3aJa4d, BBISIBISATh TPUYNHHO-CIICICTBEHHBIC CBSI3U
MEX]Iy HCCIEAYEMBIMU OHWOJIOTUYECKUMH TPOIIECCAMH W SIBICHUSIMH, [IENIaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTUYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyHpys 1ENb UCCIISIOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKOW paboTe 1Mo OWOJIOTHH, 3KOJIOTHU U
MEIUIMHE, TIPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W IyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUM O NPOMCXOXKICHUU JKU3HHU, 4YEJIOBEKA U
YEJIOBEUECKUX Pac, O MPUYMHAX, MOCICACTBHSIX M CIIOCO0AaX MPEAOTBPAILICHHS TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHAIBHOM IeSITeIbHOCTH B
oOmactd  OMOJIOTMH, 9KOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATENbHBI WHTEPEC, HAMpaBIEHHBI Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun M TOPOJOJDKEHHE OHOJOTMYecKOro o0pa3oBaHMS B OPraHU3ALUSAX CPEIHEro
po(heCCHOHATBHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl KosangecTBo 4acoB DJIeKTpOHHBIE (HU(PPOBHIE)

n/m Bcero | Kontpoabnbie | IpakTuueckue | 00pasoBaTelbHbie pecypenl
padoThI padoTsI

1 buonorus kak Hayka

2 JKuBble cucTeMBbI U UX U3y4EHHE

3 Buonorus xnetku 0.5

4 XuMuueckasi OpraHu3anus KIeTKU 10 1

5 Crpoenue 1 QyHKIMH KIETKH 8 2

6 OOMEH BEIIECTB U NMPEBPAIICHUEC SHEPTUH B KIICTKE 9 1

7 Hacnencreennas nHpopMarys u peanu3anys e€ B KIeTKe 9 0.5

8 JKW3HEHHBIN UK KIETKH 6 1

9 Crpoenue 1 GyHKIIMH OPTaHU3MOB 17 1.5

10 Pa3MHOXeHue U pa3BUTHE OPTaHU3MOB 8 1.5

11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHUYUBOCTH OPTaHU3MOB 2 0.5

12 3aKOHOMEPHOCTH HACIEICTBEHHOCTU 10 1

13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1

14 I'eHeTuka yenoBeka 3 0.5

15 Cenekuusi OpraHIU3MOB 4 1

16 BuorexHonorus u cuHTETHYECKas OHOIOT U 4

17 PesepBHOe Bpems 1

OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 102 0 13




11 KJIACC

Ne HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl KosangecTBo 4acoB DJIeKTpOHHBIE (HU(PPOBHIE)
n/m Bcer | Kontposbnbie | IIpakTnueckne | 00paoBaTesbHbie pecypehl
0 padoTsI padoTsI
1 3apokeHUE U pa3BUTHE HBOIIOUMOHHBIX MPEACTaBICHUH B OHOJIOTHU 4
2 Muxkpo3Bonronys 1 e€ pe3yabTaThl 14 2
3 MaxkpoaBomonus 1 €€ pe3yabTaTbl 6
4 [Iponcxoxaenue U pa3BUTHE )KU3HU Ha 3emiie 15 1.5
5 IIpoucxoxaeHne yenoBeka — aHTPOIIOreHE3 10 1
6 DKoJorus — HayKa O B3aMOOTHOIICHHUSX OPTaHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpyXarolien cpeaoi
7 Oprasu3Msl ¥ cpeaa OOUTaHUS 9 1.5
8 DKOJOrust BUAOB U MOMYIIALUH 9 0.5
9 DKoJorust Coo0UIECTB. DKOIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — riodaabpHas axkocucTeMa 6
11 UenoBek 1 OKpy)Karomas cpena 6
12 PesepBHOE Bpems 8
OBIIEE KOJMYECTBO YACOB I10 I[TPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmnuecTBo 4acoB Jara DJIeKTpOHHBIE NH(pPOBLIE
n/n Beero | Kontpoabusie | IIpakruueckue | H3YHUeHHs | 00paszoBaTebHbIE Pecypehbl
padoThI padoThI

1 Bronorus kak KOMIUIEKCHAsI HayKa U KakK 4acTh COBPEMEHHOTO O0IIecTBa 1

2 JKuBble cucTeMsl 1 UX CBOMCTBA 1

3 YpoBHEBas OpraHyu3anus >KUBbIX CUCTEM 1

4 Hctopus oTkpeITHs U u3yueHus kietku. Kierounas treopus 1

5 MerTo/p1 MOJIEKYIISIPHON M KJIeToYHOM Ononoruu. [Ipakriueckas padora 1 0.5
«M3ydenune MeToI0B KJICTOUHOU Ouooruu (XxpoMaTtorpadusi, neKTpodopes,
i depenumanbHoe neHtpudyruposanue, [1LIP)»

6 XUMHUECKHUH cOCTaB KIETKU 1

7 MuHepasbHbIe BellecTBa KIETKU, HX OHOJIOrnieckasi poib 1

8 Oprannyeckue BelecTBa Kietku — Oenku. JlaboparopHas paborta 1 0.5
«O6HapyxeHue OEIKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIHI»

9 CaoticTBa, Kaccupukanus 1 GYHKIUN OSIKOB 1

10 Oprasnuyeckye BemecTBa KIETKH — YIIIEBOJBI 1

11 OpraHnyecKkie BemecTBa KIeTKH — JIUIHIBI 1

12 Hyxneunossie kucnotel. JJHK u PHK. Jlabopatophast paborta «VccnenoBanue 1 0.5
HYKJICMHOBBIX KHCJIOT, BBIJETICHHBIX U3 KIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u ¢pynkipn ATO. [Ipyrue nykneosunrpudocharsr (HTD) 1

14 Cexsenupopanue JJHK. MeToas! TeHOMUKH, TPAHCKPUITOMUKH, TPOTEOMHUKH 1

15 MeTo/pl CTPYKTYPHO# OHOIOrHH 1

16 Tuns! knerok. [Ipokapuorudeckas KieTka 1

17 Crpoenne sykapuotndeckoit kieTku. [Ipakriaeckas pabora «3yueHne cBOHCTB 1 0.5
KJICTOYHOH MeMOpaHbD»

18 [ToBepXHOCTHBIH ammapat KIETKA 1

19 OnHomeMOpaHHBIe opraHous! KieTku. [IpakTiueckas padora «M3yuenne 1 0.5
JIBIDKEHUSI IUTOILIA3Mbl B PACTHTENBHBIX KJIETKaX»

20 [TomyaBTOHOMHBIE OPTaHOHUIBI KIETKA: MUTOXOHIPHH, TacTuabl. JlabopaTopHas 1 0.5
pabota «MccnenoBaHue m1a3Mon3a U ICIUIa3MOJIH3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHBIE OpraHOUABI KIETKH 1

22 Crpoenne n QpyHKIIH apa 1

23 CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dyKapuoT. JlabopaTopHas pabora 1 0.5




«I/I3y"I€HI/I€ CTPOCHUSA KIJICTOK pa3JIMIHbIX OPIraHU3MOB»

24 | AccuMWISIHS U JUCCUMUIISIIAS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa 1
BemectB. JlaboparopHas pabora «/3ydeHne KaTaluTHIeCKOH aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl MM KaTajiasbl)y

25 depMeHTaTHBHBIN XapaKkTep peakliid KIeTouHoro Meradonmama. JlabopaTopHas 1 0.5
pabora «/3yuenne pepMeHTaTHBHOTO pacUIeIUICHHs TIEPOKCHU A BOIOPOAA B
PaCTUTENBHBIX M XKHBOTHBIX KIETKaX»

26 Benku-akTUBaTOPHI ¥ OCITKU-HHTHOUTOPHI 1

27 ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB 1

28 | ®orocunTes 1

29 Xemocunres. JlaboparopHas padora «CpaBHEHHE MPOLECCOB (DOTOCUHTE3A U 1 0.5
XEMOCHHTE3»

30 | AnaspobHble opranu3Mbl. Bujpl Opoxkenus. JlabopatopHas padora «CpaBHeHHE 1
MIPOLIECCOB OPOXKEHUSI U IBIXAHUSDY

31 AbdpoOHBIE OpraHU3MBbl. DTalbl SHEPIeTHYECKOro 0OMeHa 1

32 OHeprusi MeMOpaHHoro rpaareHta npotoHoB. Cuate3 AT®: pabora npoToHHOK 1
AT®-cunTa3bl

33 Peakiuy MaTpUuHOTO CHHTE3a 1

34 Tpanckpumnimst — MaTpuaHblii cuaTe3 PHK 1

35 Tpancnsauus u e€ 3Tansl 1

36 | KonupoBanue aMuHOKHCIOT. Posib pubocom B OHocuHTE3e Oernka 1

37 Oprasusaiys reHoMa y IpoKapuoT U 3YKapuoT 1

38 MosexysipHbIe MEXaHHU3MBI SKCIIPECCUH TEHOB Y DYKapHOT 1

39 Bupycel — BHekieTouHbIE (POPMBI )KU3HU U OOJIUIaTHBIE TAPA3UTHIL 1 0.5
[NpakTuueckas padora «Co3gaHne MOAEIN BUPYCa»

40 BupycHbie 3a001€BaHus 4€I0OBEKa, )KUBOTHBIX, PACTCHHUI 1

41 HanorexHonoruu B OMOIOrAU U MEIULIUHE 1

42 JKW3HEHHBIN UK KIETKA 1

43 Matpuansiii cuare3 JTHK 1

44 Xpomocomsl. JlabopaTopHas padota «/3ydeHre XpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»

45 Jenenne KIeTKA — MHUTO3 1

46 Tunsr knerok. Kaprokunes u muroknHes. JlabopaTtopHas pabora «Habmonerne 1 0.5
MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX MHUKpOIpEnaparax)»

47 Perynsmus >kn3HEHHOTO IHKIIA KIETOK 1

48 OprasusM Kak eIuHoe [eI0e 1




49 Tkanu pacrenunii. JJabopaTopHast pabora «/3ydeHue TkaHell pacTeHUID 1 0.5

50 TkaHu )KMBOTHBIX U 4enoBeka. Jlaboparopras pabora «/3yueHne TkaHeH 1 0.5
KHBOTHBIX)»

51 Opransl. Cuctemsl opranos. JlaboparopHas paborta «/3ydeHre opranos 1 0.5
LIBETKOBOT'O PACTEHUS»

52 Ormopa Tena opraHu3MoB 1

53 JIBr>KeHNEe OpraHu3MOB 1

54 [TuTanue opranu3MoB 1

55 [TuraHue MO3BOHOYHBIX KMBOTHBIX. [IHIleBapuTENbHAS CUCTEMA YellOBeKa 1

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHye TO3BOHOYHBIX JKUBOTHBIX U YeJIOBEKa 1

58 TpaHcnopT BeUIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTema Mo3BOHOYHBIX KUBOTHBIX U UEIOBEKa 1

60 Brinenenue y oprannzMos 1

61 3amuTa y OpraHu3MOB 1

62 HMMMyHHas cucTeMa YenoBeKa 1

63 Pa3npaxuMoCTh U peryssmus y OpraHi3MoB 1

64 I'ymopanbsHast peryssnus U SHIOKPHHHAS CHCTEMa KUBOTHBIX M YeJIOBEKa 1

65 DOpMBI pa3MHOKEHHUST OPTaHU3MOB 1

66 [TonoBoe pazMHOXKEHHE 1

67 Meiio3 1

68 I'amerorene3. OOpa3zoBaHKe 1 pa3BHUTHE TOIOBBIX KIeTOK. JlabopaTopHas padora 1 0.5
«HM3ydyeHue cTpoeHus NOJMIOBBIX KJIETOK Ha TOTOBBIX MUKpOINpenapaTax»

69 WNupuBuayansHOE pa3BUTHE OPTaHIM3MOB — OHTOT€HE3 1

70 3aKnagKa OpraHOB M TKaHEH M3 3apOMBIIIEBBIX JTUCTKOB 1

71 Poct u pa3BuTHe )xUBOTHBIX. JlabopaTopHast pabora «BbisBieHIE TPU3HAKOB 1 0.5
CXOJCTBA 3apOJpBIIIEH TO3BOHOYHBIX KHUBOTHBIX)»

72 PasmHoxeHue u pa3ButHe pacteHuil. JlabopaTopHas padora «CTpoeHHe OpraHoB 1 0.5
Pa3MHOKEHUSI BBICIINX PACTEHUI»

73 Vicropust CTaHOBJIEHHS U Pa3BUTHS TCHETHKN KaK HAyKH 1

74 OCHOBHBIC TIOHATHS U CHMBOJIBI TeHEeTHKH. JlabopaTopHas pabota «JIpozodrna 1 0.5
KaK 00BEKT FeHEeTUYECKUX HCCIICTOBAHII

75 3aKOHOMEPHOCTH HacJeIOBAHUS MPU3HAKOB. MOHOTHOPHIHOE CKpEIINBaHHUE. 1 0.5
[paxTrdeckas padora "M3ydeHne pe3ynbTaTOB MOHOTHOPHTHOTO CKPEIIMBAHUS Y
npo3o¢h b

76 | Llutonornyeckne OCHOBEI MOHOIHOPHIHOTO CKPEIIMBAHMSA 1




77 AHanusupyoniee ckpenysanue. HenoinHoe toMuHupoBaHNe 1

78 JurubpunHoe ckpemmBanue. [Ipakruueckas padbora «3ydenue pe3yabTaToB 1 0.5
JMTHOPHUIHOTO CKPELIMBAHMS Y IPO30(HIIBD)

79 [uronornueckue OCHOBBI JUTHOPUIHOTO CKPEITMBAHMS 1

80 CleruieHHOe HaclieIOBaHUE IPU3HAKOB 1

81 XpOoMOCOMHasI TEOpHS HACIEACTBEHHOCTH 1

82 | I'eneruka mona 1

83 I'eHoTHI Kak 1eJT0CTHAs cUcTEMaA 1

84 I'eHeTHUeCKUI KOHTPOJIb Pa3BUTHUS PACTEHUH, )KMBOTHBIX M YeJIOBEKa 1

85 W3MeH4unBOCTh MpU3HAKOB. BUb!l H3MEHUHMBOCTH 1

86 MoudukanonHas H3MEHIYUBOCTh 1

87 BapuanmonHslii psin v BapuanuoHHas kpusas. Jlaboparopnast pabora 1 0.5
«HccnenoBanue 3aKkOHOMEPHOCTEH MOAN(PUKAIIMOHHONH H3MEHUYHUBOCTH.
[TocTpoeHne BapUaIlIOHHOT O Psiia U BApUAIIMOHHOM KPUBOM

88 [eHoTunMYeckas KI3MEHYNBOCTh. KOMOMHATHBHAS HF3MEHUYHBOCTh 1

89 MyranmonHast u3MeHUUBOCTh. [IpakTuueckas padora «Myrtanuu y 1po30¢uiisl 1 0.5
(Ha TOTOBBIX MUKpOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoIecca. DMUTeHeTHKA U SITUTCHOMHUKA 1

91 I'eneruka yenoseka. [IpakTuyeckas padbora «CocraBieHue 1 aHaTN3 1 0.5
POLOCIOBHOM»

92 MeToap! MEAUITMHCKON TEHETUKN 1

93 3HaueHUEe METUIIMHCKOM TeHETUKH B MPEIOTBPAILCHUN U JICYEHNH T€HETHUECKUX 1
3a00JIeBaHUI1 YeIOBeKa

94 OcHoBHbIe TIOHATHSI cenekimu. JlabopaTopHas padora «3yuenue copToB 1 0.5
KYJIbTYPHBIX PACTEHHH M OPOJ JOMAIIHHUX KUBOTHBIX)»

95 Meropl ceneKIoHHoM padoThl. JlaboparopHast paborta «/3yueHue MeTo 0B 1 0.5
CEJIEKLIMY PACTEHUI»

96 JlocTiskeHus CeleKIUH pacTeHUH U KUBOTHBIX. [IpakTrdeckas padora «IIpuBuBka | 1
pacTeHui»

97 CoxpaHeHHe, H3y4CHUE U UCIIOIb30BaHNE TEHETHIECKHX PECYPCOB 1

98 BrorexHomorust Kak Hayka U OTpacib IIPOn3BoJCTBa. [IpakTiueckas pabora 1 0.5
«V3ydeHne o0ObeKTOB OMOTEXHOIOTHIY

99 OcHOBHBIE HAaIPaBJICHNS! CHHTETHIECKOH ONOIOTNHU 1

100 | XpomocomHas v TeHHAsI HHYKEHEepUs 1

101 | MegunuHCcKkre OHOTEXHOIOTHI 1

102 | Pesepsusrii ypok. [loBropenue, 00001IeHNe, CHCTeMaTH3alys 3HAHIHA 1




| OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 |0 13.5




11 KJIACC

Ne | Tema ypoka KosangecTBo 4acoB Hara DJIeKTpOHHBIE NH(pPOBLIE
n/m Bcero | Kontpoabubie | IpakTuueckue | H3YUeHHs | 00pazoBaTelbHbie pecypehl
padoThI padoThI

1 OpomonuonHas Teopus Y. Jlapsuna 1

2 JBmxymiue cuibl sBotonuy BuaoB no Y. Jlapsuny 1

3 Bopr0Oa 3a cyimecTBoBaHue, €CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD 1

4 DopMUPOBAHUE CUHTETUUECKON TEOPUH IBOJIOITUN 1

5 Dranbl SBOIIOUMOHHOrO IPOLECCa: MUKPOIBOJIOIHS M MaKPOIBOIOIHS 1

6 [Monynsuust — sneMeHTapHas eANHHIA SBOJTIOIUH 1

7 3akoH reHeTndeckoro pasHosecus Jx. Xapau, B. BaitnOepra. JlaGopaTopras 1 0.5
pabora «BbplsiBIIeHHE H3MEHYMBOCTH Y 0COOEH 0JIHOTO BHIa»

8 DneMeHTapHbIe (haKTOPhI BOJIOIUH 1

9 D¢ dexr ocHoBarens. IPPeKT OyTHUIOUHOTO TOPIIBIIIKA 1

10 | Murparmu. M3onsuumu nonysisiumii: reorpaduueckas, Ouoioruueckas 1

11 | EcrectBeHHbIN 0TOOp — HanpasiIsoUMi GakTop IBONIOLHIH 1

12 | IonoBoit or6op 1

13 | [IpucnocoOieHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIIOLIUH. 1 0.5
Jlaboparophast pabora «M3yuenne apoMopho30B U UIHUOAAANTALHNA Y
PACTEHUH U KUBOTHBIX»

14 | [Ipumepsl NIPUCHOCOOICHUI Y OPraHU3MOB: MOP(OIOrHYECKHE, 1 0.5
¢dusnonorunyeckue, OMOXMMHUYIECKHE, TIoBeleHYeckue. JlabopaTopHas padbora
«IIpucnocoGiieHns1 OPraHU3MOB U HX OTHOCHTENIbHAS LIETeCO00Pa3HOCTH

15 | Bup, ero xputepuu u cTpykrypa. Jlaboparopnas padora «CpaBHeHHE BUIIOB 1 0.5
110 MOP(OTOTHYECKOMY KPUTEPHIO»

16 | CrpykTypa BUOa 1

17 | BumooOpazoBaHue Kak pe3ylIbTaT MUKPOIBOIIOIIH 1

18 | CBsI3p MUKPOAIBOJIIOIHHU U SMTUAEMHUOIOTHA 1

19 MakposBontonust. [laneoHTonornyeckrue METoabl N3y4eHHs SBOIIOLUN 1

20 | buoreorpaduyeckie METO bl U3YUSHHUS IBOIIOINU 1

21 | DMOpuonornyeckue U CPaBHUTEIEHO-MOP( OJIOTHIECKUE METOIBI U3 yICHIUS 1
9BOJIIOLIUH

22 | MonekymspHO-TeHeTHIeCKHe, ONOXMMHYECKIE U MAaTEMaTHIECKIE METOIBI 1
W3yYCHHUS IBOJIIOLUH

23 O06m1re 3aKOHOMEPHOCTH IBOIOINHT 1




24 | ApantuBHas paauauusi. HepaBHOMEPHOCTh TEMIIOB SBOIOIIUHI 1

25 | HayuHble THIIOTE3bI MPOUCXOXKACHUS J)KU3HU Ha 3eMiie 1

26 | JloHay4yHbIe IPEICTABICHUS O 3apOXKICHUH )KU3HU 1

27 OcHOBHBIE 3TaIbl HEOPraHMUECKON IBOJIOLUN 1

28 | I'unoTessl 3apoXkKACHUS KU3HU 1

29 | Ucropus 3emnu u Meros! e€ u3ydenusi. Jlaboparopnas pabdora «3yuenne u 1 0.5
OITMCaHNe MCKOMAEMbIX OCTATKOB APEBHUX OPraHU3MOB)

30 | HaganpHble 3Tanbl OpraHUYECKON 3BOIOLUU 1

31 | DBomoLUs DYKApUOT 1

32 | OCHOBHBIE 3Tallbl YBOMIOLNH PACTUTENBHOI0 MHUpa. [IpakTnyeckas paboTa 1 0.5
«M3yueHne ocoOEHHOCTEH CTPOSHUS pACTEHUH pa3HbBIX OT/IENIOBY

33 | OcHOBHBIE 3TAlbI BOJOLUH KUBOTHOI'O MHpa 1

34 | DBomonys KUBOTHBIX. [IpakTuueckas padota «M3ydeHne ocoOeHHOCTEH 1 0.5
CTPOCHU A IMTO3BOHOYHBIX JKUBOTHBIX)

35 | Pa3BuTHe *XU3HM Ha 3eMJie 110 3paM U Iepuoam 1

36 | MaccoBble BEIMUPaHUS — 3KOIOTHYECKHE KPU3UCHI MIPOILIOTO 1

37 | CoBpeMEHHBIN 3KOJIOrMYCCKHUIA KPU3HUC, €r0 OCOOCHHOCTH 1

38 | CoBpemeHHas CUCTEMa OPTaHUYECKOT'0 MPOILIOTro 1

39 | OcHOBHbIE CHCTEMAaTHYECKHE TPYIIIBI OPTraHU3MOB 1

40 | AHTpoIOJIOrHs — HayKa O YeJIOBeKe 1

41 | Pa3Butue mpeacTaBiIeHUI O IPOUCXOKICHUH YEJIOBEKa 1

42 | Mecto uenoBeka B CUCTEMe opraHuieckoro mupa. Jlaboparopnas padbora 1 0.5
«V3ydeHne ocoOEHHOCTEN CTPOSHUS CKeJIeTa YeJIOBeKa, CBA3aHHBIX C
MIPSIMOXOKICHUEM»

43 | JIBmKymiye CUIBl aHTPOIIOT'eHE3a 1

44 | CooTHOIIICHHE OMOIOTMYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIOreHE3e 1

45 | OCcHOBHBIE CTQAUH AHTPOIIOTCHE3A 1

46 | IlaseoreHeTHka 1 MajaeoreHOMHUKA 1

47 | DBOMIOIUS COBPEMEHHOT' O YelIOBEKa 1

48 | YenoBeueckue pacsel. [Ipaktudeckas padora «/3ydeHne 3K0I0rHyeckux 1 0.5
aJlanTalyi 9eI0BEKay

49 | MexaucuIInHapHbIE METOIBI aHTPOIIOJIOTHH 1

50 | 3apoxmeHue U pa3BUTHE SKOJIOTHH 1

51 | Meroms sxonoruu. JlabopaTopHas padora «M3yueHne METOI0B 1 0.5
9KOJIOTMYECKHUX HCCIIEIOBAHHUN

52 | 3HavyeHHe 3KOJIOTMYECKNX 3HAHWUH JUIS YEIOBEKa 1




53 | Dxonmoruyeckre GpakTopbl 1

54 | Aouotnueckue dakTopel. CBET Kak SKoIormueckuii pakrop. JlabopaTopHas 1 0.5
pabora «BplsiBIIeHHE TPUCIOCOOIEHIH OPraHU3MOB K BIHSTHHIO CBETa»

55 | Abuornueckue GakTopsl. TemrepaTypa Kak SKOJIOTHYECKHN QaKkTop. 1 0.5
JlaGopaTopHas paboTa «BrIIBICHHE TIPUCITOCOOICHHI OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

56 | Abuotuueckue GakTopbl. BiaKHOCTh KaK SKOJIOTHYECKH (haKTop. 1 0.5
JlaGopaTopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX
MeCT OOUTaHUsD

57 | Cpenpl 0OMTaHNs OPraHU3MOB 1

58 | buonoruyeckue puTMBl 1

59 | Kusnennsle (OpMbI OPraHU3MOB 1

60 | buornueckue paxTopsl 1

61 3HavyeHre OMOTHYECKUX B3aMMOJICHCTBUIA IS CYLIECTBOBAHHSI OPraHU3MOB B 1
cpene oOuTaHus

62 | DKomoruueckue XapakTepUCTHKH MOMYJIAIUT 1

63 | OcHOBHBIE MOKA3aTENN MOMYMISLNN: YUCIEHHOCTh, IIIOTHOCTh, BO3PAaCTHAS U 1
HI0JIOBAsl CTPYKTYpa

64 | OcHOBHBIE MOKA3aTENN MOMYISALUN: POXKIAEMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPALIN

65 | Dxomoruyueckasi CTpyKTypa MOMYJISLUT 1

66 | JluHaMuKa MOMYJAUH U €€ PEerysIsIus 1

67 | KpuBble pocTa YUCICHHOCTH NONMYJSIKU. KprBble BEDKUBaHUA 1

68 | Dxomoruyeckas Huia Buna. JlabopatopHas padora «IIpucnocodiaenus cemMsH 1 0.5
pacTeHHH K paccesCHUIO»

69 | Bun xak cucrema HOMYJISIINi 1

70 | 3aKOHOMEpPHOCTH MOBEICHHUS ¥ MUTPALINI JKUBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OHOIEHO3 1

72 | DKocucTeMa KakK OTKPBITasi CHCTEMA 1

73 | KpyroBopor BemecTB 1 MOTOK YHEPTHUHU B IKOCHCTEME 1

74 | OCHOBHBIE TOKA3aTEIH SKOCHCTEMBI 1

75 DKOIIOTH4eCKre THPaMHUIBI 1

76 | I3MeHeHus COOOIIECTB — CYKIIECCHH 1

77 | IlpuponHBIE SKOCUCTEMBI. DKOCHCTEMBI 03€p B PeK. DKOCUCTEMBI MOpei 1 1
OKEaHOB

78 | IlpuponmHBIe IKOCHCTEMBI. DKOCHCTEMBI TYHIIP, JIECOB, CTEIIeH, ITyCTHIHD 1




79 | AHTpOTNIOreHHbIE SKOCUCTEMBI 1
80 | Ypboskocucremsl. [Ipakrudeckas padora «V3ydeHre u OmucaHue 1 0.5
YpOOIKOCUCTEMBI»
81 | 3akoHOMepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aHMOJICHCTBUI OpraHU3MOB B 1
9KOCHCTEMAX
82 | MexaHu3MBbl BO3AEHCTBUSI 3arpsI3HEHNH Pa3HbIX TUIIOB HA CyOOpraHu3MeHHoM, | 1
OpraHU3MEHHOM, NOMYJISIIIMOHHOM M 9KOCHCTEMHOM YPOBHSX
83 | Buocdepa — obmiermianeTapHas 000JI109Ka 3eMITH 1
84 | Vuenue B. 1. Beprazackoro o ouoctepe 1
85 | 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOCchephI 1
86 | KpyroBopoThI BEIIECTB M OHOrCOXMMHYCCKHIE ITUKITBI 1
87 | 3onanpHOCTH OMOCheprl. OCHOBHBIC OMOMBI CYIITH 1
88 | YcroitunBocTh 6uocheps 1
89 | Dkonormyeckue KpU3NChl U UX MPUYUHBI 1
90 | BoszeiicTBue yenoBeka Ha Onochepy 1
91 | AHTpomoreHHoe BO3JeCTBUE HA PACTUTEIBHBIN U )KUBOTHBIA MUP 1
92 | Oxpana npuposl 1
93 | OcHOBHBIE IPHUHLIUIIBI YCTOWYUBOTO PA3BUTHUS YEIOBEUECTBA U IPUPOJIBI 1
94 | PammoHanpHOE PUPOIOIIOIB30BaHUE M COXPAHEHHE OHOIIOrMIECKOT0 1
pazHoobpasus 3emiu
95 | O606eHue 1o Teme «MHUKPOIBOMIOLUS U €€ pe3yIbTaThby 1
96 | O6o61eHue 110 Teme «MaKpoIBOMIOLHS U €€ pe3ybTaThDy 1
97 | O6061eHue o Teme «IIporcxoxaeHre 1 pa3BUTHE YKU3HU HA 3eMIIe» 1
98 | O60o6meHue o Teme «IIporcxoxieHre YeoBeKa — aHTPOIIOTEHES) 1
99 | O6o6ieHH e 10 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX OPraHu3MoBy | 1
100 | O606meHue 10 Teme «OpraHu3MBbl U Cpelia OOUTAHHSD) 1
101 | O6o0mmenue Mo TeMe « IKOIOTHS BUIOB U MOy 1
102 | O6061meHue o Teme «brocdepa — riodanbHast IKOCUCTEMA 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7.5




YUYEBHO-METOIUYECKOE OBECIHEYEHHME OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

Bri0epute yueOHbIC MaTepUaIbI

* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., PybmoB AM. wm

IpYTHe; oJ penakuuen [Taceunnka B.B,, AxunonepHoe 00111eCTBO
«3narenbcTBO «IIpocBeenune
* buonorms, 11 wmacc/ Ilaceunuxk B.B., Kamenckuit A.A., PybmoB AM. wu
IpYTHe; oJ penakuuen [Taceunnka B.B,, AxunosnepHoe 00111eCTBO
«M3narenbcTBO «IIpocBerenune
* buosorus. buonormueckue cuctembl u mpouecchl, 10 xmacc/ TepemoB A.B.,
[lerpocoBa  P.A., OOmectBo ¢  orpaHuueHHOM  orTBercTBeHHOCThIO  «MOL]
MHEMO3WHA»

* buosorus. buonormueckue cuctembl u mpouecchl, 11 xmacc/ TepemoB A.B.,
IlerpocoBa  P.A., OOmectBo ¢  orpaHuyeHHOW  OTBeTCTBEHHOCThIO  «OIL]
MHEMO3WHA»

* buonorus. O6mas Owuonorus, 10 wrmace/ 3axapos B.b., MamontoB C.I'.,
Coumnn H.U., 3axapoBa E.T.; monm pemakumeir 3axapoBa B.b., OOmectBo ¢
OTPaHUYEHHOUN OTBETCTBEHHOCTBLIO «JIPODAY; AKIMOHEpHOE o01recTBo
«3narenbcTBO «IIpocBemenne
* buonoruss. OO6mas Owuonorusi, 11 wrace/ 3axapo B.b., Mamontor C.I.,
Coumnn H.U., 3axapoBa E.T.; mom penmakmumeit 3axapoBa B.b., OO6mectBo ¢
OTPAaHUYEHHOMN OTBETCTBEHHOCTBLIO «JIPODAY; AKIIMOHEpHOE o0rrecTBo
«M3narensctBO «lIpocBemienney

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

[Iporpamma: Ilporpamma 1o Ouosoruu uis  0oOIIE00pa30BATENbHBIX  IITKOJI
(coopuuk  buosorms.  PabGoume  mporpammbl.  [IpeamerHass  auHUS ~— y4eOHUKOB
«JIuaus  xm3Hm». 10—11 xjmaccer:  yueb. mocobOue i 00meoOpa3oBaTeIIbHBIX.
opranm3aruii: ©OazoBbli  ypoBeHb / B. B. Ilaceunmk, I'. I. Ileemo, T. M.
EdumoBa. — M. : [IpocsemieHue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI CETH
UHTEPHET

1.JlaGoparopubiii npaktukym buonorus 6-11 xmacc (yueOHOE AIIEKTPOHHOE
uznanue), PecmyOnukanckuii — MynbTHMenua  UeHTp  MockBa.  PecmyOnukaHckwuii

MyJIbTUMEANA LEHTP
2.DJIeKTpOHHAas oubInoTeKa. [Ipocgemienue. MyneTUMenuiHOE yuebHOe
nocooue M IIpoceenienne MEJNA

3.9U0c-IGHTp  AUCTaHIIMOHHOrO  oOpa3zoBaHus  WWW. Km. ru /education
4. bompmas sHmukioneaus Kupunmna wu Medoaus — (97mekTpoHHOE — ydeOHOE
U3JIaHuUE)

https://resh.edu.ru/subject/5/5/
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https://go.yaklass.ru/auth/sign-in
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