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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 6uos0oTHs) HA YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa otT 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeaMera «bruonorus» u OCHOBHBIX IMOJIOKEHHH (eaepanbHOi paboueil mporpaMMel
BOCITUTAHHUS.

VYuebnsiit npenmet «buonorus» yriayonénnoro yposus usydenus (10—11 kmaccsr) siBisieTcst
OJIHUM M3 KOMIIOHEHTOB IpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble IpeaMeThl». CoryacHo
nonoxerausM PI'OC COO npoduibHble yyeOHBIE MPEIMETHI, W3ydyaeMble Ha YIIyOIEHHOM
YPOBHE, SBILIIOTCA criocoboM auddepeHnnanuu oO0ydeHHUs HAa YPOBHE CpEeAHEro oOIIero
o0pa3oBaHMs U MPU3BAHbI 00ECIIEUUTh PEEMCTBEHHOCTh MEXJy OCHOBHBIM OOLIUM, CPEIHUM
o0IIKM, CpeTHUM MPO(GECCUOHATBHBIM U BhICIIMM 00pa3zoBaHueM. B To jxe Bpemsi Kaxabli u3
THX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
00pa30oBaTeNbHbIX, BOCIUTATENbHBIX U PA3BUBAIOILIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIULIMHOMN, SKOJIOTHEH, ICUXOJIOTHUEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6Homy mpenmery "buonorus" naér npeacraBieHue O eI U 3a1adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriry0iIEHHOM ypOBHE, ONpeeNsIeT 00s3aTebHOe
(MHBapMaHTHOE) TPEIMETHOE COJCp)KaHHe, €ro CTPYKTypHUPOBAHUE IO pasjeliaM M TeMaM,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IOCIe0BaTeIbHOCTh H3yUeHHs yUeOHOTO MaTepraa
C y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKHM YYEeOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo Ononornu peann3oBaH MPUHITHIT
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarosapst 4eMy MpOCMaTPUBACTCS HANIPABICHHOCTH HA IOCIIEAYIONIEE PA3BUTHE OMOIOTHYECKIX
3HaHUH, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHME ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 00pasze KHW3HH, Ha BOCHUTAHUE
OepeKHOro0 OTHOIIEHUS K OKpY’Karollel mpupoaHoil cpene. B mporpamme mo 6uonoruu Takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO K m1aHupyeMbIM JTUUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4eHus U
B (DOPMUPOBAHNU OCHOBHBIX BMJIOB Y4€OHO-TIO3HABATEIbHON AEATEIbHOCTU OOYYaroUIMXcs MO
OCBOCHMIO COJIEpXaHMUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIlero
o0pa3oBaHwUsl.

VYueOnbiit ipeamer «buonorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpeHUe U YriryOieHne 3HaHUH
00yyaromuxcs 0 )HUBOH MPUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHOTIOTUN
U OWOJIOTUM DPAa3BUTHSA, TCHETHKH, CEJEKIMH, OMOTEXHOJIOTHUH, DBOJIIONMOHHOTO YYCHHS W
HKOJIOTHH.

N3yuenne yuebHoro npenmera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJArOTOBKY 00yUaroIuXcs K MOCIEIYOIEMY OTYyYEHHIO ONOJIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHOro obpa3oBaHus. OCHOBY €ro cojJepKaHus
COCTaBJISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIIUpeHbl U yIriTyOaeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KHUBOTHBIX, Tpulax, OakTepusx, OpraHu3Me 4YeJIoBeKa,
06I_HI/IX 3aKOHOMCPHOCTAX JKHM3HH, JOIOJHUTCIBHO BKIIKOUYCHBI OHMOJIOTHYECKHE CBCACHU



NPUKJIAJHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOYKHO HCIIOIB30BATh KaK OPUEHTHUPHI IS
nocleAyIomero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIUMH 3HAHHUSMU, TIOJTYYCHHBIMUA O0YUYAIOIMIMMUCS TIPU U3YYCHUH (U3UKH, XUMHH,
reorpadun U MaTEMATHKH.

CrpykTypa mnporpaMMmel 1o ydyeOHOMy mpenmMery "buosorus" oTpakaer CHUCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOJbl K H3yueHHIo Ouosoruu. COrinacHO UM, HU3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHHU3allHiH,
9BOJIIOLIMM OPraHUYeCKOro Mupa Ha 3emile, COXPaHEHHs OMOJIOTMYECKOTro pPa3HooOpa3us
wianetsl. Tak, B 10 kiacce M3ydaroTCsi OCHOBBI MOJICKYJIIDHOHM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUH U OMOJIOTMU PA3BUTHUS, TEHETUKU M CENEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, aKTyaTu3UupPYIOTCSl 3HAHUS OOydYarommxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢buzuonorun yenoseka. B 11 kiacce m3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yaeHue o ouocdepe.

VYuebubiii npeamer «buonorus» npu3BaH 00ECIEYUTH OCBOCHHUE OOYYAFOIIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHWH, MHOTO0Opasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJALuU, OUOLIEHO3a, SKOCHCTEMbI, O BbIJIAIOLINXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIECOBAHMUSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ouosnornyeckux 3HaHuil. [{ng pa3BUTUS W MOAJEp:KaHUS MHTepeca 00ydaromuxcsi K OMOJOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PA3BUTHUS TOW WJIM UHOH
o0nacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyO€)KHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTNYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Lens uzyuenus yueOHOro mpeamera «buonorus» Ha yriayOaéHHOM ypOBHE — OBJIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne yMEHUH UCII0JIb30BaTh 3TH 3HAHUS B (HOPMUPOBAHUU UHTEPECA K
onpenenéHHON 00macTu MpodeccuoHaIbHON NeATENbHOCTH, CBSI3aHHOW C OMONIOTHEH, WU K
BbIOOPY YueOHOr0 3aBeIeHUs AJIsl IPOJOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

Joctuxenue nenu usydeHus: yuebHoro npeamera «buosorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcs perieHrueM ciaelyomuX 3a1au:

OCBOEHHE 00YYAIOIIUMUCS CUCTEMbI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpHUAX, KOHUEMIHMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBUIaX, COCTABJISIOIINX
COBPEMEHHYI0 E€CTECTBEHHO-HAy4YHYIO KapTUHYy MHpa; O CTPOCHHH, MHOroobpasuu u
OCOOEHHOCTSIX OHOJOTHYECKUX CHCTeM (KJIeTKa, OpPTaHu3M, TMOIMYJISAIus, BUJ, OHWOTEOIICHO3,
O6uocdepa); 0 BBIIAIOIMINXCS OTKPHITUSX ¥ COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH,

O3HaKOMJICHHE  OOydalommxcsi C  METOJaMd  TO3HAHWS  JKUBOW  NPHPOJIBL:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSPHOM M KI€TOYHOW OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOTUH pa3BuUTHUA, TCHETUKNU U CCIICKIUU, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OuoNornu, MaJeoOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeI0OBaHUl B JabopaTopuu U B Mpupojie (HaOmoleHue, U3MEpeHHe,
HKCIIEPUMEHT, MOJICTHPOBAHNE);

OBJIaJiIcHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CAaMOCTOSATEIHHO HAaXOAWUTh, AHAIH3UPOBATH H
MCITOJIH30BaTh OMOJIOTHYECKYIO0 HH(OPMAITHIO; TIOIB30BATHCSI OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXK/IY PA3BUTHEM OUOJIOTUH U COIIMATbHO-I9KOHOMUYECKUMU
Y 9KOJIOTHYECKUMU MPoOIeMaMH YeTI0OBEYECTBA; OLIICHUBATH IMOCIIEACTBHUS CBOCH JIESITEIBHOCTH 110



OTHOUICHUIO K OKPYXaIolmled NpUPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO U 37J0POBBIO
OKpY’KaIOIIMX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOJATh MEpbl MPOQPHIAKTUKUA HHQPEKIIMOHHBIX
3a0oJieBaHMH, TpaBWia TOBEJICHHUS B INMpHUPOAE U obecredeHHss Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAlMsIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

Pa3BUTHUC Y 06yqa}omﬂxcx HMHTCJUICKTYAJIbHBIX U TBOPYCCKHUX CIIOCOOHOCTEH B Imponecce
3HAKOMCTBa C BbIJAIONIUMHUCA OTKPBITHUAMU U COBPCMCHHBIMU HCCJIICIOBAHUAMHU B GI/IOJIOI‘I/H/I,
p€uia€MbIMHU €10 HpO6HeMaMI/I, MCTO,I[OJIOFPleI;'I OMOJIOrMYECKOr0 HUCCIICA0BaHMUs, IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX HCCHCIIOBaHHﬁ, peuicHuAd OHOJIOTHYECKUX 3aaa4, MOACIUPOBAHUA
OMOJIOTUYECKUX 00BEKTOB U ImponecCoB;

BOCIIUTaHHE Y OOY4YarOLIMXCsl IEHHOCTHOIO OTHOLIEHMS K JKUBOW NPHUPOJE B LIEJIOM U K
OTHCNbHBIM €€ O00beKTaM U SBICHUSAM; (OpMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAEHUS B MPUPOAE; HMHTETPALMM €CTECTBEHHO-HAYUYHBIX
3HAHUI;

nproOpeTeHne 00yJaroIIMMHUCS KOMIIETEHTHOCTH B PAllMOHATBHOM IPUPOIOTIOIH30BAaHUH
(coOmroleHne TpaBWJI TIOBEACHUS B TPUPOJE, OXPaHbl BHJOB, JIKOCHCTEM, Omochepsl),
COXPAaHEHUU COOCTBEHHOTO 30POBBS M 3[I0POBBSl OKPYKAIOIIUX JIOACeH (coOnoneHus mep
npoduIakTUKK 3a00JIeBaHMi, o0ecTieueHrne 0€30aCHOCTH KU3HEEATSIIbHOCTH B UPE3BbIUaHBIX
CUTYalUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BAHUS OMOIOTHYECKIX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JIaHME YCIOBMH JUIsI OCO3HAHHOrO BbIOOpPa OOY4YaIOIMMUCA HWHAMBUAYAIbHON
00pa30BaTeIbHOW  TPAEKTOPUM, CHOCOOCTBYIOLIEH MoOcCieayomeMy HpodecCHOHATbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUM C HWHIAWBUAYAJIbHBIMHW HWHTCpPCCAaMH U HOTp€6HOCT$IMI/I
peruoxa.

OO0miee 4yuCIO YacoB, OTBEIEHHBIX HAa HM3ydeHHE OWOJIOTMHM Ha YrayOJIeHHOM YpOBHE
cpenHero ooiero oopazoBanus, cocrabisiet 204 vaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeN0),
B 11 xmacce — 102 gaca (3 yaca B Heemn0).

OT60p opraHu3anMoOHHBIX (HOPM, METOOB U CPEJICTB 00yUEHUSI OMOJIOTUN OCYIIECTBIISETCS
¢ y4éTtoM crienupuKd ero coAep KaHus M HAIMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3zoBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNnbHBIM YCIOBHEM NPU OOyUYE€HUU OHMOJIOTMM Ha YriayOJIEHHOM YpOBHE SIBISIETCA
MpoBeJeHNE JIA0OpATOPHBIX W MpakTU4Yeckux pador. Takxke yuyacTue oOydarolmuxcs B
BBITIOJTHCHHHU ITPOCKTHBIX U y‘Ie6H0-I/ICCHeILOBaTGJ'II)CKI/IX pa60T, TEMATHUKA KOTOPBIX OIPCACTIACTCA
YUYUTEIEM Ha OCHOBE UMEIOIINXCSI MAaTEPUAIIBHO-TEXHUUYECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX
YCJIOBUU.

COJAEP KXAHUE OBYYEHUSA

10 KJIACC



CopepxaHvie  TPOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  INPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. buosiorusi kKak HayKka

CoBpemeHnHas OMoiOrus — KOMILIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMU IpoOieMbl. DyHIAaMeHTalbHbIE, NPHUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHHS B OMOJIOTHH.

3nayenue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6Orogorueil. 3HaueHrue OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJI0BEKa: MEAMIIMHE, CEJIbCKOM XO035IIICTBE, IPOMBIILIIIEHHOCTH, OXPAaHE IPUPO/IBI.

JleMoHCcTpanuu
[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Mennens, B. W. Bepuanckuii, M. II. IlaBnoB, M. M. MeunukoB, H. W. BaBumios, H.

B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuue! u cxembl: «CBA3b OMOJNOIUU C APYTUMH HayKaMuy, «CructemMa OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cMCTEMBI M UX H3yYeHHUE

’KuBble cuCTEMBI Kak npeaAMET U3YUCHUA ouonorun. CBONCTBA KUBBIX CHCTEM: CANHCTBO
XUMHUYCCKOIo CoCTtaBa, AHUCKPCTHOCTbL MW HCJIOCTHOCTb, CJIOXHOCTL W YIOPAJOYCHHOCTDH
CTPYKTYPBI, OTKPBITOCTD, caMOOpranui3anus, CaMOBOCITPOU3BCACHUC, pa3apakKumMocCTh,
N3MCHUYMUBOCTL, POCT U Pa3BUTHUC.

YpoBHM OpraHu3alii JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MONYJISIIMOHHO-BUI0BO, SKOCHCTEMHBIN (OMOTCOIICHOTHYECKHI ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHbBIE TIPU3HAKU KUBOTO.
Kuznp kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromiye >KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSAX OpPTaHU3AIUH.

N3yyenne xuBBIX cucteM. Meroabl Ouosornueckoil Hayku. HabmroneHue, n3MepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHo. [lnanupoBanue skcnepuMeHrta. lloctaHoBka u mnposepka rumnore3. Hynesas
runote3a. [lonsaTue BeIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dopoc B Omonornueckux gaHHbIX. OrieHka
JIOCTOBEPHOCTHU IOJIYYECHHBIX PE3yibTaTOB. [IpUUMHBI UCKaXKEHUS PE3YJIBTATOB IKCIIEPUMEHTA.
[TousTHE CTAaTUCTUUECKOTO TECTA.

JdemoHcTpauuu

TaGmuiel 1 cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HW», «bHOIOrMYEecKre CHCTEMBI»,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOH NpUpoab», «CTpoeHne KUBOTHON




KIIETKN», « TKaHW ’KUBOTHBIX», «CUCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHn3May, «brnoreonenos»,
«buocdepay, «MeToabl U3yUSHHS! KUBOK TPUPOIBD.

O6opynoBanwue: 1abopaTtopHoe  00OpyIOBaHWE  JUIS  MPOBEICHUS  HAOJIOJCHUN,
U3MEPCHUH, SKCIIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «Hcnonp3oBanue Pa3siIMYHbBIX MCTOAOB IPHU HU3YUYCHHHU KHUBBIX
CHUCTEM».

Tema 3. BuoJiorus KiIeTku

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAs €AMHULA )KUBOTO. VICTOPHUS OTKPBITHS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T. llIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MONEKYJISIPHOM W KJIETOYHON OHONOTHMHU: MHKPOCKONUS, Xpomatorpadus,
IeKTpodope3, METOJA MEUCHBIX aroMoB, Au(QEepeHIHaATBLHOES IEHTPUPYTHPOBAHNE,
KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix K1emoK. DneKTpOHHAas
MUKpockonus. Kongokanvras mukpockonus. Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[optpeTtsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKpOCKOI», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOITUI.

O6opy10BaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpENapaThl pacTUTENIbHbIX, KUBOTHBIX U
OaKTepHaATIbHBIX KIETOK.

IpakTunyeckas padora «/I3yueHue MeTonoB KIETOYHOW Ouonoruu (xpomarorpadus,
anektpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3amnus KJIeTKH

XHUMHYECKUI COCTAaB KIETKU. Makpo-, MUKpPO- U YIBbTPAMUKPODJIEMEHTHI. Bona u e€ poib
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPHUPOBAHMM KIIETKH, TEIJIOPETYJISALNHN.
MunepalibHbI€ BEIIECTBA KJIETKH, UX OHoJornyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelecTBa KieTku. buonornyeckue moaumMepsl. beku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, MenTuaHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHUHAas CTPYKTypbl. Jlenarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN 0enKoB. [Ipuonsi.



YrneBonbl. MoHOCaxapu/ibl, TUCaXapyibl, OJUTrOcCaxapuiibl W Tmojucaxapuasl. OOmuit
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNAIOB.
Tpurmunepuabl, Gochoaunmuabl, BOCKH, cTepouibl. buonorndeckue Gpynkuun ymnuaos. Oo0mme
CBOWCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTuasl.
[Tpunnun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonornyeckue ¢pynkmu JHK. Bugast PHK. @ynkuun PHK B knetke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccTaHOBJICHHBIE TEPEHOCYMKH, UX (YHKOIMKM B KIETKe. /[pyeue
HYK1eo3uompughocgamol (HT®). CexBeHUpOBaHUE JAHK. Memoowt 2EHOMUKLU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMoXxuMuyeckue M OMOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYI. Moderuposanue cmpykmypvl u  QyHKyul
OUOMONEKY U uUX KomMniekcos. Komnvromepnulil Ouzaiin u opeanuieckuti cunmes OUOMOJIEKY U UX
HenpupoOOHbIX AHALO208.

JleMoHCcTpanuu

Hoptpertsr: JI. [Toaunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. llpy3unep.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKHX DJIEMEHTOB B  HEKHBOU puponc»,
((PaCHpeIleJ'IeHI/Ie XUMHYSCKHX 3JIEMEHTOB B JKHBOM IprUpoaCH.

Tabauiel u cxemsl: «Ilepuonnyeckass Tabaua XUMUYECKUX B3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB), «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYypbl O€JIKOBOM MOJEKYIb», «CTpOeHHE MOJIEKY] YIiIeBoAOB», «CTpOEHHE MOJIEKYI
mununoBy», «HykienHoBble KUCIOTE, «CTpoeHre MosIeKybl ATO».

O6opyoBaHKEe: XUMUYECKasl IOCYJ1a M 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OETKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITHII.

JlaGoparopHas padora «VccinenoBanne HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX U3 KJIETOK
pPa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u yHKUMM KJIETKH

Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTuyeckas. CTpyKTypHO-()yHKIIMOHAIBHBIE
00pa3oBaHUS KIETKH.



CtpoeHue mpokapuoTHYECKOW KieTku. Kierounas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTPOCHHUS TeTepOoTpoPHOI 1 aBTOTPO(DHON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crtpoenune U QyHKIMOHUPOBAHUE dyKapuOTHUeCKOl kieTku. [1nazmaTuueckas memOpana
(mna3manemma). CTpykTypa Iula3MaTHuecKoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obneruénnas auddysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. Pabota
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (harounTo3. Jk3ounTo3. Kierounas crenka.
CrpykTypa v QyHKIUN KIETOYHOW CTEHKU PAcTEHUH, rprOOB.

Huronnaszma. Llutozonb. llutockener. JlBumxenue uuroriazmbl. OpraHOMUJIbI KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar [Nonbmxwy,
JU30COMBI, UX CTpOocHHE W (YHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHYJSIPHOTO peTuKyiyma. Mexanusm Hanpasienus oeaxos 6 JOIIC. Cuntes
pactBopuMbIXx  OenmkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukyinym. CekperopHas (Qynkuus anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxka benxos 6 annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[TosryaBTOHOMHBIC OPTaHOWIBI KIIETKH: MUTOXOHIPHH, TUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GYHKIIUM  MUTOXOHIpUA W IUIacTul. llepBHYHBIC, BTOPUYHBIC W CIOXHBIC IUIACTHIBI
(OTOCHHTE3UPYIOMIUX  3YKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTBI ~ BBICIIMX
pacTeHuM.

HememOpanusie opranousl kietku Ctpoerne M QyHKIMH HEMEMOpPaHHBIX OPTaHOMIOB
KIeTku.  PubGocomsl. Ilpomeoscymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmul.  MBIIIEYHbIE  KIETKU. AKMUHOBble  KOMNOHMEHMbl — HEeMblUEeUHbIX
knemok. Mukpotpy6ouku. Knerounslii nentp. CTpoeHrne U ABH)KEHHE KTYTUKOB U PECHHYEK.
MukpoTtpy6oukn muromiasMsl. Llentpuons. benku, accoyuuposanhvie ¢ MUKPOQDUIAMEHMAMU U
muxpompyboukamu. Momopuvie 6enxu.

Snpo. O6o04ka siapa, XpOMaTHH, KapuorjiazMma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHMH.
SAnepHslii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKeHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Dyxpomamun u 2cemepoxpomamut. benKkn XpoMmaTHHa — TUCTOHBL Junamuxa s0epHol
0bon0uKku 6 Mumo3se. Hoepuulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKAapUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemoHcTpauuu
Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabnauiel u  cxeMbl: «CTpoeHHE DYKapUOTHUECKON KIeTKn», «CTpoeHHe >KUBOTHOU

KIIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHuEe MUTOXOHIApUM», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opyioBaHMe: CBETOBOM MMKPOCKOI, MHUKpOIpenapaThl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIMpenaparbl 0akTepuanbHbIX KJIETOK.



JlaGopaTropHas pab6oTa «/3yueHne CTpOCHUS KJIETOK Pa3IUYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «l3yueHue cBOMCTB KJIETOUHON MeMOpaHbD.

JIaﬁopaTopHaﬂ paﬁoTa «HCCJ’ICI{OB&HI/IG Imj1asMoJi3a U ACIIa3MoJin3a B paCTUTCIBbHBIX
KJICTKax».

HpaKTI/I‘IeCKaH paﬁoTa «HBy‘IeHI/IC ABMXKCHUS HUTOINIA3MBbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0OMeH BellleCTB U NpeBpallieHre JHEPTHH B KJIeTKe

AccuMWISILIMSL U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Turmbl oOMeHa BelecTs:
aBTOTPOGHBIN 1 TeTepOTPO(dHBIA. YUuacTre KUCI0opoa B OOMEHHBIX Mpolieccax. JHEPreTHIECKOe
obecnieuenue kietku: npespamieHue ATD B oOMeHHBIX Tporieccax. DepMeHTaTUBHBINA XapakTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, X CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOPraHMUECKHUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IMYHbIX
(bakTopoB.

[lepBUYHBIN CUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DoToCHHTE3. AHOKCUCEHHbIU U
oKcuceHuvllti  pomocunmes y  6axkmepuil. Ceemocobupaowue nueSMeHmvl U  NUSMEHMbl
peaxkyuonHoz2o yermpa. Ponb xjmopormnacToB B mporecce ¢oTtocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz, Cs u CAM-munvt  ¢pomocunmesa. TIpomxyKTUBHOCTh (HOTOCHHTE3A.
Brnusinue paznuyabix pakTOpoB Ha CKOPOCTH (OTOCHHTE3a. 3HaUeHHEe (POTOCHUHTE3A.

XemocuHTe3.  PazHooOpaszwe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUGUIHUPYIOUTHE
OakTepuu, )Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIC OaKkTepun. 3HAYEHUE XEMOCHHTE3A.

AHarpobHbIe opranu3Mbl. Buabl 6poxkenus. [IpoaykTel OpOXKeHHsS U WX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJIOTHMH U BO3OYIUTENIN
0o1e3HeN.

AdpoOHBIE OpraHu3MbI. DTallbl HYHEPreTHUecKoro odmeHa. I[loAroTOBUTENBHBIN ATam.
['mukonu3 — 6ecKUCIOpPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruyeckoe okucieHHe, WK KJIETOYHOE JbIXxaHue. Posib MUTOXOHIpUI B mpoleccax
OHMOJIOTUYECKOTO OKHCIICHHS. [Hukmmueckue PEaKIHH. OxucnuTenbHoe
dochopunupoBanue. Jnepeus memobpanHoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmaswvl. [lpeumyimecTBa  a’poOHOrO myTH OOMEHAa BEUIECTB TIEpen
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPIETUUECKOTO OOMEHA.

JdemoHcTpaumuu

Hoptpersr: JIxk. [Ipuctimn, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuier 1 cxembl: « DOTOCHHTE3», «JHEpPreTUUecKuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue ¢pepmeHTay, « XEMOCHHTE?Y.




O6opy0BaHKE: CBETOBOI MUKPOCKOII, 000PYI0BAHUE JIJIsl TPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi paodora «/I3ydeHne KaTaqTuTHYEeCKOH aKTHBHOCTH (epMeHTOB (HA
IpUMepe aMHJIa3bl WK KaTanaas3bl).

JlabopaTopuasi pa6ora «/3ydyeHue (EepMEHTATUBHOIO pacUICIIEHUS TMEepOKCUIA
BOAOpPO/Ja B paCTUTCIIbHBIX U JKUBOTHBIX KJIICTKAX».

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JILIXAHUS.

Tema 7. HacjiencrBeHHast MHpopMAaIus U peaju3amnusi e€ B KjieTKe

Peakiun maTpudHOro curesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIMAX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHpoOpManuu. ['eHeTH4ecKuil KoJ, €ro CBOWCTBA.
Tpanckpunuus — marpuudblii cuate3 PHK. [IpyHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
aHTUIApaIEIbHOCTh, acCUMMETpUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue tpancnoptaeix PHK B OmocuHTe3e Oenka. Y cimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npedcmasnenus o cmpoeruu 2enog. Opranuzanus reHoma y IpoKapuoT U
9yKapuoT. Perymsimus akTHBHOCTM TeHOB Yy mpokapuor. ['umnoreza omepona (®.XKakoO,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2enog. Peryisanus 0OMEHHBIX IPOLECCOB B KiieTke. KieTouHslil romeocTas.

Bupycel — HekiteTouHbIe (DOPMBI KU3HHA M 00JUTaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuznennwvii yukn J[HK-codeparcauyux
supycos, PHK-cooepaicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi uelnoBeKa, JKUBOTHBIX, pacreHuii. CIINIA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buounghopmamura: unmezpayus u ananus 6oavuux maccusos («bigdata») cmpykmypHuix
buonoeuueckux dannvix. Hanomexnonoeuu 6 buonoeuu u meduyune. Ipoepammupyemvie GyHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdemoHcTpauuu

[Moptpetsr: H. K. Konsuos, . Y. UBaHOBCKU.

Tabmumbl  w  cxembl: «buocuaTe3 Oenkay, «['eHetmdyeckuii kom», «Bupyce»,
«bakrepuodarmy.

IpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.



Tema 8. JKu3HeHHBIN HUKJ KJIETKH

Knerounsnii nuki, ero mepwonasl U perymnsamusa. Matepdaza m muto3. OcoOEeHHOCTH
MPOIIECCOB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYSCKU
(IIOCTMUTOTUYECKUIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTHUECKU) MEPHUOIbI
uHTEpQa3bl.

Marpuunsiii  cunte3 JHK —  pemmmkanms.  Ilpunnunsr  permkanmu  JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIyKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPAJUIEIBHOCTh. MexaHusM
pertnkanuu JJTHK. Xpomocomsl. CTpoenue xpomocoMm. TenoMepsl U TesioMmepasa. XpoMOCOMHBIM
Ha0Op KJIETKHU — KapuoTun. JMIUIOMAHBIM U ramaougHblii Habopel XpoMocoM. I'omonoruyHsle
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

HGHGHI/IC KJICTKU — MUTO3. CTaI[I/II/I MUTO3a W IMPOUCXOAAINIMEC B HUX IIPOUCCCHI. Twuner
MMUHTO34a. KapI/IOKI/IHGS U IUTOKHHE3. buonornyeckoe 3HaueHUE MUTO3A.

PGFy.HHLII/Iﬂ MUTOTHYCCKOI'O IHWKJIa KIICTKHU. HporpaMMpreMaﬂ KJIETOYHass Trulenp —
aI1oITo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKITHOHAIIbHASI TeHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemok. «Lugpposasn knemrka» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCcTpanuu

Tabmuubl U cxembl: « KU3HEHHBIM MK KICTKW», «MuT0o3», «CTpoeHHE XPOMOCOMY,
«Penmukanms JJHK».

O0opy/ioBaHKE: CBETOBOW MHUKPOCKOI, MUKpoMpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
TYKa».

JlaGopaTropHas pabota «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTtopuas pa6ora «HaOmoneHne MUTO3a B KJIE€TKaX KOHYMKA KOpelIKka Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB. OJHOKJIETOYHBIC, KOJOHHAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, ApyTrue MpoTucThl. KomonuansHele
OpraHU3MBI.



B3anmocBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Txanu pacrenwit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHA,
IPOBOJIAIIAsA, OCHOBHAsA, MexaHudeckass. OCOOEHHOCTH CTPOEHUs, QYHKLUUH U PACIOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

Tkanum JKWBOTHBIX M 4YeloBeKa. THIBI JKMBOTHBIX TKaHEH: DHOUTeIHaJIbHAas,
COCIMHUTEINIbHASI, MBIIICUYHAas, HepBHass. OCOOCHHOCTH CTPOCHHMS, (PYHKIIMH M PaCIOJIOKEHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKa.

OpraHBI. BereratuBnble u ICHCPaTUBHBIC OpraHbl paCTCHHfI. OpraHbI U CUCTCMbI OpraHOB
JKHBOTHBIX W YCJIOBCKA. q)YHKI_II/II/I OpraHoB U CUCTCM OpPIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmit. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeUHEHUS
KOCTEH.

JIBrokeHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: amMEOOUHOE,
KTYTUKOBO€, pECHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUM.
JIBr>KeHME MHOTOKJICTOYHBIX J)KUBOTHBIX ¥ YeJIOBEKA: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIuranne OpraHnu3mMoB. HOFJIOHICHI/IG BOJbI, YTJICKUCIIOIO ra3a U MUHEPAJIbHBIX BCIHICCTB
pacCTCHUSMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOHOCTHOG W BHYTPUKIICTOYHOC IIHIICBAPCHUC.
IIuTanne MMO3BOHOYHBIX >KHMBOTHEIX. OTZIGJIBI IMUIICBAPUTCIIBHOI'O TpPAKTaA. HI/IHICBapI/ITeJII)HI)IG
JKCJIC3HbI. HI/IH_IGBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA.

Jlbrxanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue »uBoTHBIX. nddy3us razos uepes
MOBEpPXHOCTh KieTku. KokHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErouHOE
JpIXxaHue. JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JIlpIXaTenbHas CHCTEMa 4YeloBeKa. MeXaHu3Mm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTAIOUMX. Perysauus nsixanus. J[pixarenbHbie 00bEMBI.

TpancriopT BewmECTB y OpraHu3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHUi. TpaHcmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucrtema u €€ opranbl. KpoBeHOCHast cucteMa mo3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KpOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOpaiieHus.
DBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranuzMoB. Beinenenue y pacteHmil. BpiieneHne 'y  KUBOTHBIX.
CoxparutenbHble Bakyosau. Opransl Beiienenus. @uibTparys, cekpenns 1 00paTHoe BcachblBaHUE
KaK MeEXaHHU3Mbl paboThl OpraHoB BblaeiaeHHUs. CBs3b MOJIOCTH Tejla C KPOBEHOCHOH U
BBIIETIUTENIBHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukn.
Crtpoenue u ¢pyHKIMoHUpoBaHKEe HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTtepuil u
LMCTBI MPOCTEUINNX. 3aIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOW U
XUMHUYECKOW 3a1IUuThl. DUTOHIINIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M MX TPON3BOIHBIE. 3aIIUTa OPraHU3Ma
or OonesHedl. MMmyHHast cuctema uenoBeka. KileTOuHbBII W TyMOpasibHbII HMMMYHHTET.



Bpoxnaéuaplii W TpHOOPETEHHBIM  crieU(PUUECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cesiektuBHOro umMmynurera (I1. Opnmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PasnpaxxumocTs M peryssinus y OpraHu3MoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Paznpaxxumocts U peryisauus y pacTteHud. PocToBble BeliecTBa M UX
3HAYCHHUE.

HepeHast cuctema u peduieKTOpHAs PEryJisius y *HBOTHbIX. HepBHas cucrema u e€
OT/ICIbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUS HEPBHON CHUCTEMbI Yy JKUBOTHBIX. OTHEIBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduiektopHas ayra. besycnoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas peryiasnus M SHIOKPHHHAs CHCTEMa JXUBOTHBIX M 4ejoBeka. JKeiessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JleMoHCcTpanuu
Iloprper: U. I1. [TaBnos.

Tabauiel 1 cxembl: «OJTHOKIETOUYHbIE BOAOPOCIN», «MHOIOKIETOUYHBIE BOAOPOCIHY,
«bakrepum», «lIpocreiimme», «Opranel LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHuM pacTeHHi»,
«Kopuesble cuctembl», «Ctpoenue credias», «CTpoeHHe IMCTOBOM IIaCTUHKMY», «TkaHu
KUBOTHBIX», «Ckener yenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOcHas cucremay,
«/lpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas —cucTeMay,
«BpiienurenpHas cuctema», «DHIOKpUHHAS cucTeMa», «CTpoeHHne MbIILby, «IMMyHUTET,
«Kumeunonomnoctuele», «Cxema nuTaHus pacTeHHI», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTtpoeHue ruapb», «CTpoeHue 1iaHapun», « BHyTpeHHee CTpoeHHe H0KIEBOTO
yepBs», «HepBHast cucrema pwio», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cucrema ntuny, «HepBHas cuctema MIIEKONMMUTAIOMINXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOMNpenapaTshl OAHOKIETOUHBIX OpraHU3MOB,
MUKpOIpenaparbl TKaHEeH, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
HK3EMIUIAPBl KOMHATHBIX pacTeHUi, repdapuu pacTeHUI pa3HbIX OTJENIOB, BIIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
00opy10BaHKE [Tl IEMOHCTPALIMHU TOYBEHHOT'O U BO3TYLITHOTO MUTAHUSI PACTEHUH, pacIleTyICHHs
Kpaxmaja u 0enaKoB 1noj AeicTBreM (pepMEeHTOB, 000pYI0BaHHE AJis IEMOHCTPALMU OIBITOB 10
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXAaHU3Ma [bIXaTEJIbHBIX JBUKECHHUM, MOAEIU
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «l/3yueHune TKaHEN paCTEHUI».
JlaGoparopHas pabdora «l3yueHne TKaHEN KUBOTHBIX.

JlaGoparopHasi pabdora «l3yuyeHne opraHoB LIBETKOBOTO PACTEHUS».



Tema 10. PazMHoOKkeHHe M pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOKEHUS OPIaHU3MOB: OecIioioe (BKJIIoUasi BEreTaTUBHOE) U 110J10BOE. Buabl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISINS, (parMEeHTaIHs, KIOHUPOBAHHE.

[TosnoBoe pasmuHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craaun Meiosa.
[ToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buosnornueckuii cMbIca Mel03a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxppimeBoe  pasButhe. [‘amMeToreHes y IKMBOTHBIX. [loJIOBBIE JKEJE3BI.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CrepmartoreHe3 u oorene3. CTpoeHHE IMOJOBBIX
KJICTOK.

Omo10TBOpEHUE U SMOPUOHANIBHOE PA3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHnorenes.

WupuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopgozenes — 0o0na u3 enasnvix npoodiem amopuonocuu. Konyenyus mopgoeenos u
Mmooenu mopgozeneza. Ctanuu >MOprUoTreHe3a )KUBOTHBIX (Ha mpuMepe Jrymkn). Jpodnenue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munovi
onacmyn. OcoOEHHOCTU JPOOJICHUST MJIEKOMUTAIOIIKX. 3apOJBIILIEBbIE JINCTKU (TacTpyJIsLius).
3akyazka OpPraHoB M TKaHEH U3 3apoJbllIeBbIX JIUCTKOB. B3aummHOe BiMsAHUE dacTel
Pa3BUBAIOMIETOCS 3apo/iblia (3MOpHOHATIBHAS MHIYKITHS ). 3aKJIaKa IUTaHa CTPOCHHS )KUBOTHOTO
KaK pe3ysibTaT UepapXUUYECKUX B3aMMOACHUCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IuYHbIX (PAKTOPOB OKPYIKAIOLIEH cpeabl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbHbId mepuon. Ilpsimoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunber pocta XUBOTHBIX. DakTOpbl PETYISIMU POCTAa KUBOTHBIX U dYenoBeka. Craaun
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pa3smuoxenue u pasputue pacreHuil. I'amerodur u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce MeiHo3a. [‘ameroreHes y pacTeHUil.
Om1og0TBOPEHHE W pa3BUTHE PACTUTENbHBIX OpPraHu3MoB. J[BOWHOE OIJIOOTBOPEHUE Yy
[[BETKOBBIX pacTeHUi. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiiui OHTOr€He3a Y paCTEHUHN U KUBOTHBIX.
JdemoHcTpauuu
[Moptpertst: C. I'. Hapamun, X. [lIneman.

Tabmuibl 1 cxembl: «BereratnBHOE pazMHOKeHHE», « TUTIBI OECTIOIOTO PAa3MHOKEHUSY,
«Pa3MHOXXEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOKeHHE OIBIUVICHB», «Pa3sMHOXKEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH U CIIEPMATO30UIa,
«OcHOBHBIE cTaIuK OHTOTeHE3a», «IIpsiMoe 1 HenpsAMoe pa3BuTHE», «Pa3zBUTHE MaliCKOTO )KyKay,
«Pa3zButne capanum», «Pa3Butue nsArymku», «JlBoilHO€ OIIOAOTBOPEHHE Yy IIBETKOBBIX
pactenunit», «CTpoeHrne CEeMsSH OJHOJOJbHBIX W JIBYJIOJBHBIX PACTEHUI», «KM3HEHHBIN LMK
MOPCKOM KanycTb», «KM3HEHHBIN UK MXa», « KU3HEHHBIN UKIT MAOPOTHUKAY, « KU3HEHHBIN
IIAKJI COCHBIY.




OO6opynoBaHue: CBETOBOH MUKPOCKOIT, MUKPOTIPETIAPATHI SIUIIEKJIETOK U CIIEPMAaTO30HU 0B,
Mozeib «LUKII pa3BUTHUSA JIATYILIKIY.

JlaGoparopHass padora «M3ydyeHue CTpOEHUA TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpisiBIeHHE NMPU3HAKOB CXOJICTBA 3apOJIbIIIEH MO3BOHOYHBIX
JKABOTHBIXY.

JlaGoparopHas padoTa «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHUYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS H PAa3BUTHS T'E€HETUKM Kak Haykh. PaGoter I'. Menpens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B pa3BUTUU TeHeTWKH. Paborer H.
K. Konsnosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeepa-PecoBckoro.

OCHOBHbBIC T'€HETUYCCKHE MOHATUSA U CUMBOJILI. [ OMOJIOrHYHEIC XpOMOCOMBI, AJUICIIbHBIC
I'CHBbI, AJIbTCPHATHBHBLIC IIPHU3HAKH, ,I[OMI/IHaHTHBII‘/'I u peHeCCI/IBHHﬁ IIPU3HAK, T'OMO3MUIOTa,
reTepo3urora, 4ucrad JIMHUA, FI/I6pI/IIH)I, T'CHOTHII, (1)CHOTI/IH. OCHOBHBIE METOJbI TI'€CHCTUKMH:
FH6pI/I,I[OJIOFI/I‘{CCKHI>’I, LII/ITOJ'IOI"I/I‘ICCKI/II‘/‘I, MOHeKyHHpHO-FeHeTI/I‘IeCKI/Iﬁ.

JdemoHcTpaunu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBunos, A.
H. Benozepckuii, I'. 1. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuid.

TaOauIbl U CXEMBI: «MeTopl TCHCTUKN, «CxeMbl CKpCHIUBAHUA» .

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnzaenss — 3aKOH €IUHO00pa3us
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBanHus. Bropoil 3akoH Menzaens — 3aKoH
pacietiyICHHUA NPpHU3HaKOB. HI/ITOJ'IOFI/I'—IGCKI/I@ OCHOBBI MOHOI‘I/I6pI/I,HH01"O CKpCIIMBaHMA. I'umroTesa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemrBaHue.  [IpoMeXyTOUHBIM — XapakTep  HacCJeJIOBAHMS.
Paciuennenue npu3HaKkoB IPU HEIIOJIHOM JTIOMUHUPOBAHUMU.

I[I/IFI/I6pI/II[HOC CKpCIIUBAHUC. TpeTI/Iﬁ 3aKOH MGH,I[CJI}I — 3aKOH HE3aBHUCHUMOI'O
HaCJICJOBaHUS ITPU3HAKOB. HI/ITOHOFI/I'-IGCKI/Ie OCHOBBI I{I/IFH6pI/I}1HOFO CKpCIIMBaHUs.



CueruienHoe HacneqoBanue npusHakoB. Pa6otel T. Moprana. CrienieHHoe Hacae10BaHNe
I'CHOB, HapymeHHe CILICIIJICHUA Me)KIIy IT'CHaMU. XpOMOCOMHa}I TeOpI/IH HaACJICIACTBCHHOCTHU.

I'eneruka nosia. XpoMOCOMHBIM MEXaHHU3M ONpPEJENIECHUs 110J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbli moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3sHakoB, CLEIICHHBIX € IIOJOM.

l'enoTun kak wnenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHOKeCTBEHHbI ajieu3M. B3auMojeicTBue HeaUleNbHBIX TeHOB. KOMIUIIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'enernmueckuii KOHTPOJIb Pa3BUTUA paCTeHI/Iﬁ, JKUBOTHBIX M YCJIOBCKaA, a TaKXC
(1)I/I3I/IOJIOI‘I/I‘ICCKI/IX mponeccoB, MNOBEACHUA U KOTHUTUBHBIX (1)yHKI_II/II71 I'eneTnueckue MexaHU3MbI
CI/IM6I/IOFeHe3a, MEXaHU3MBbI BSaHMOHeﬁCTBHH «XO034MH — IapasuT» U «XO034UH — MI/IKpO6I/IOM>>.
I'eHeTHYCCKHE aCIICKTHI KOHTPOJIA U UBMCHCHUA HaCJICI[CTBCHHOfI I/IH(i)OpMaHI/II/I B ITOKOJICHUAX
KJICTOK U OPraHu3MOB.

JleMoHCcTpanuu

Iloprtpetst: I'. Menaens, T. Mopras.

Tabauiet u cxembl: «IlepBrlif 1 BTopoil 3akoHbl Menaensa», « Tpetuit 3akon Mennens»,
«AHanu3upymollee ckpeuiuBanue», «Henonnoe nomunuposanue», « CLeNJIEHHOE HACIEI0BaHUE
NPU3HAKOB y Ipo3oduishy, «I eHetnka nona», «Kapuorun yenoseka», «Kapuotum apo3oduisn,
«Kapuorun ntuns», «MHOKECTBEHHBIN ajulenu3M», «B3aumoneincTeue reHosy.

O6opynoBaHue: MOAENH IS IEMOHCTPAIIMU 3aKOHOB €AHMHO00pa3us ruOpUI0B IEPBOTO
MOKOJICHUSI U PACIICIIJICHUSI TPU3HAKOB, MOJEIb ISl JEMOHCTPAIMH 3aKOHA HE3aBUCHMOTO
HaCJEe0BAHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLEMJIEHHOTO HAClIeJOBAaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3opumnay.

IIpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHHS Y
JPO30(UITBD).

IIpakTuyeckasi paodora «/3ydueHue pe3yabTaTOB AUTHOPUIHOTO CKPEHIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuM (eHorurna. M3MEeHYHBOCTH
npu3HakoB. KauecTBeHHble W KOJNWYECTBEHHbIE TNpPU3HAKU. Buabl  M3MEHYHMBOCTH:
HEHACJICJICTBEHHAS] U HACJIEICTBEHHASI.

MonudukanronHas U3MeHUUBOCTh. Ponb cpenpl B opMupoBaHUM MOIU(UKAIIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuanMoHHBIM psij M BapuallMOHHAs KpHUBas
(B. Horanncen). CoiicTBa MOAM(PUKAITMOHHON H3MEHUYUBOCTH.

T'enorunnueckas n3MeHUMBOCTH. CBOWCTBA T'€HOTUIIMYECKONH W3MEHUYMBOCTH. BHbI
TeHOTUITUNYECKONW M3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.



KomOunatuBHas M3MEHYMBOCTh. MEi03 M TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
N3MCHUYMUBOCTH. POHL KOMGI/IHaTI/IBHOﬁ N3MCHUYHNBOCTU B CO3JaHUU I'CHECTUYCCKOT'O pa3H006pa31/151
B IIpeiesiax OJIHOTO BH/IA.

MyrTtanuoHHas W3MEHYUBOCTb. BuIbl MyTaluii: reHHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUPOBAaHHBIE MYTalMHU. SIAEpHBIE M IUTOILIA3MAaTUYECKHUE MYTallUU.
ComaTnueckre W TOJIOBble MyTaluud. [IpUuuuHBl BO3ZHMKHOBEHHUS MyTauuid. MyTareHol M HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieactBeHHOW wu3meHunBocTH (H.M. BaBwiioB). BuesnepHas HM3MEHYHMBOCTH H
HaCJIEICTBEHHOCTb.

Onuecenemuxa u ONUCEHOMUKA, pPOJlb SNUCEHEMUYECKUX d)akmopoe 68 HACNed08aHUU U
usmerndusocmu qbeHomunuquKux NPU3HAKOEB Y OPcAHUIMOE.

JdemoHcTpauuu
Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmuuel u cxembl: «Buabl uW3MeHUHBOCTHY, «MoIupUKAMOHHAsT H3MEHYHBOCTDY,

«KoMOuHaTHBHAsI U3MEHYMBOCTBY, «Meito3y, «OmnoaoTBopeHney, «I eHeTndeckue 3a00IeBaHus
4yeJoBeKay, « Buabpl myTanuii.

OO6opynoBaHue: )KUBble W repOapHble SK3eMIUISPbl KOMHATHBIX PACTCHHM, PUCYHKHU
(pororpadum) KUBOTHBIX C PA3TMIYHBIMUA BUIAMU H3MEHUYUBOCTH.

JlabopaTopuasi  pa6ora «lcciienoBanre  3aKOHOMEPHOCTEH  MOJIU(DUKAIIMOHHON
U3MEHYMBOCTHU. [I0CTpOCHNE BapUAIIMOHHOTO Psijia U BApUAI[MOHHOW KPUBOIY.

IMpakTnuyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOITpEnapaTax ).

Tema 14. I'eneTnka 4yej10BeKa

Kapuorun uenoseka. MexayHapoaHas IporpaMMa HCCIIEJOBAaHUS I'€HOMa YEIOBEKa.
Metonbl U3yueHHUs] TEHETUKU YeJIOBEeKa: T'€HealloTMYeCKU, OJIM3HENOBbIM, [IMTOreHEeTUYECKHH,
HOMYJISILIMOHHO-CTAaTUCTUYECKUH, MOJIEKyJIsspHO-TeHeTuueckuil. COBpEMEHHOE OmpeeeHne
TEHOTUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomousro [11P-
aHanmu3a. HacnencrBeHHble 3a001eBaHus 4eI0BeKa. | eHHbIE M XpPOMOCOMHBIE OOJIE3HU YETIOBEKA.
bonesnu ¢ HacnencTBEHHOW NpPeapacioyoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TI'€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYeCKUX 3a0o0jieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCyJIbTUpOoBaHue. CTBOJIOBBIE KIETKH. [IoHATHE «T€HETHYECKOrO Irpy3a». ITUUECKUE aCTIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAakTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (QakTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH Ue€lIOBEKa K (PU3MUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAIOLIEH cpeabl. l'eHeTnueckas IpeapacronoKeHHOCTh

YCJIOBEKA K MMaTOJIOTHAM.

JdemMoHcTpanuu



TaOJauIbl U CXEMBI: «KapI/IOTI/IH YECJIO0BCKay, ((MGTOI[BI HN3YYCHUS TCHCTUKH YCIIOBCKA»,
«['eneTnueckue 3a00J€BaHUS YCTOBEKAY).

IIpakTHyeckasi padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cejiekuiusi opranHu3mMoB

JloMecTukauuss M CeJeKUMs. 3apoKICHHE CEJNeKIMH M JAoMecTHKauuu. YueHue H.
W. BaBmwioBa o LleHTpax NPOMCXOXKACHUS M MHOTO0Opasws KyJbTypHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHHUH M MOpoj >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTMUECKUX DPSIIOB B HacjencTBeHHOM m3MeHunBoctu H. M. BaBumosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

Meto bl ceneKIMoOHHOM paboThl. VIcKycCTBEHHBIN OTOOP: MacCOBBIN M WHIWBUY ATbHBIM.
Dranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcmbITaHue MpOW3BOAUTENCH MO MOTOMCTBY. OTOOp 110
TCHOTHITY C IIOMOIIIBIO OIICHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C ITOMOIIIBIO aHAIN32
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CENEKIMOHHOM paboThl. PamuanuoHHbBI 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHbIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PEIaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JJHK mis momyuenus
MCXOJIHOTO MaTepuaa Jiisl CEJIeKIUU.

[lonyyenue mnonumuionoB. BHyTpuBuaoBas rulOpuausanus. binskopoacTBeHHOe
CKpeliyBaHue, Wik UHOpuauHr. HepoacTBeHHOE cKpelyBanue, Win ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Mcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX THOpHAOB. JIOCTM)KEHHS CEJEKUUU PACTEHUH U
KUBOTHBIX. «3€1EHAs PeBOIOYUL.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JTUKHUX
poauueil A7 Co3AaHus HOBBIX COPTOB M TMOPU/IOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemudecKUMu pecypcaml CeibCKOX03AUCMEEHHbIX U NPOMbICTIOEbIX
HCUBOMHBIX 8 YENAX VIYYUIeHUS CYUWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008AHUL, NepPedosblX Uoel U
NepCneKmueHbIX MexXHOI02UIL.

JdemoHcTpaumuu

[Moptpetsl: H. U. Basunos, . B. Muuypun, I'. /1. Kapnieuenko, II. I1. JIykssinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxembl: «LleHTpbI MPOUCXOXKICHUS U MHOT000pa3Hs KyJIbTypHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKMX PSI0OB B HACIEJICTBEHHONM H3MEHYMBOCTH», «METOIbl CelneKIHun»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydyeHre cOpTOB KyJBTYPHBIX PACTEHUM U IOPOJ JOMALIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHre METOOB CEJIEKIIUU PACTCHUI».



IIpakTuyeckasi padora «IIpuBrnBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTH)KEHUSI CEJIEKIMU PACTEHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHILMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035IUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IICHTPA)».

Tema 16. BuorexHoJorus 1 CHHTeTU4ecKast OH0JIOTrHsI

OOBEKTHI, HCIOJIb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHBbIE M TKaHEBbIE KYJbTYPBHI,
MUKpPOOPIraHU3MbI, HMX XapaKTepUCTUKA. TpaaulMoHHas OMOTEXHOJOrus: XjeOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAene. Mukpoouonornueckuii cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TexHOJIorui. [Ipon3BoacTBo Oenka, aMUHOKHMCIOT U BUTAMUHOB.

COSI[aHI/IC TEXHOJIOTUN U HHCTPYMCHTOB HCJICHAIIPAaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHUA I'CHOMOB C LCJIBIO MMOJTYYCHHA OPraHu3MOB U UX KOMIIOHCHTOB, COACPKAIUX
HC BCTPCYAIOIIUCCS B IPUPOAC OMOCHHTETHYECKHUE IIyTH.

Knerounas wmxeHepus. MeTolpl KyJIbTyphl KJIETOK M TKaHEH PACTCHUH M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuam3amus W comaTtudeckuii smOpuoreHe3. lcmoibp3oBaHue
rarjiopgoB B CCICKIHUHU paCTeHHﬁ. HOJZylteHlxte MOHOKNOHANbHGbIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIMST SIALEKIETOK M KIOHUPOBAHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTAIMH SAEp
KJIETOK. Texnonoeuu 0300po6ienus, KyibMUueUpOSAHUs U MUKPOKIOHATLHO20 PAZMHONCEHUS.
CeIbCKOXO3SAUCTBCHHBIX Kyiomyp.

XpoMOCOMHas U TeHHasi HHxKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYHUPOBaHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHuss M NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MPOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuast i posas menuiuna. [IIP-auarnoctuka.
MeTta00IOMHBIN aHAJIN3, TEHOIEHTPUYECKUN aHaTU3 MPOTEOMa YEJIOBEKa JJIsl OIIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUIsL pa3pabOTKH (PyHIAMEHTAIBHBIX OCHOB MEUIIMHCKUX TEXHOJIOTHH, CO3/JTaHUsI KOMITJIEKCHBIX
TKaHeW COYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMOMPUHTHHTA U ckaddONIUHTa AT pelleHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3manrie BEKTOPHBIX BAKIWH C IIEJIbI0 OOECredeHuss KOMOMHUPOBAHHOM 3aIUTHl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHKuuonupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Taonuirsr )41 cxeMbl: «Jcnoap30BaHue MHKPOOPraHnu3MoOB B MPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HWHXCHCPUS, «I'ennas HWHXCHCPUA».

JlabopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.



Ikckypens «bruorexHoI0rus — BayKHEIIas MpOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3ap0meﬂne H PAa3BUTHE 3BOJIOIIHOHHBIX Hpe}ICTaBJIeHI/Iﬁ B OHOJIOTHH

OpomonmonHas Teopus Y. lapsuna. [Ipeanockuikyu BO3HUKHOBEHUS AapBUHU3MA. JKU3HB
U Hay4Has nesrenbHocTs Y. JlapBuna.

JIBuwkymre cuibl dBoionuu  BuAoB 1o Y. JlapBuHY (BbICOKass WMHTEHCUBHOCTD
Pa3MHOXKEHHsSI OpPTraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOph0a 3a CyIlEeCTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). Helitpanbhas Teopust 3BOIONNN.
CoBpeMeHHas HBOJIOLMOHHAs OMOIOrUs. 3HauU€HUE HBOJIOLHOHHONW TeOpuu B (POpPMUPOBAHUU
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA.

JdemoHcTpaunu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabnuiel u cxembl: «Cucrema xuBoil npupozs! (no K. JIunuer)y, «JlecTHuna >KuBbIX
cyuiects (1o Jlamapky)», «MexaHn3Mm (popMHUPOBAHUS MTPUCIIOCOOICHUN Y paCTEHHH 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapripyta mytemiectsus Y. lapsunay, «Haxonku Y. dapBuHay,
«Dopmbl 60pbOBI 3a cymecTBoBaHUe», «[lopoasl romybei», «MHOroob6pasue KylIbTypHBIX GOpM
KarnycTb», «llopoapl QOMamIHUX KUBOTHBIX», «Cxema 00pa3oBaHUS HOBBIX BHJOB (IIO
Y. lapBuHy)», «CxemMa COOTHOILEHUS JBUXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPOIBOJIIONUSA U €€ Pe3yJibTaThl

[Momynsmust Kak dJeMEHTapHas eIWHHIAa SBONOIUH. COBPEMEHHBIE METOJBI OIECHKH
TeHETHUUYECKOTO pa3HO0Opa3us U CTPYKTYphI MonyJsiuil. I3MeHeHune reHo(hoH /1a MOMy IS KaK
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHWE. 3aKOH TeHeTHueckoro paBHoBecust JIx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMXKYIIME CHJIBI) 3BOJIOLMU. MyTallMOHHBIA MpoIliecc.
KomOuHaTuBHAas ©3MEHYHBOCTb. J{peli() reHOB — ciryuaiiHble HeHAIIPaBJICHHBIC U3MEHEHHUS YacTOT
ajuteniedt B momyJisinusix. Dddext ocHoBatens. Dghgexm Oymuinounoco eopaviwka. CrudiceHue
2eHemUYecKo2o pazHooopasus. npuduHsl u cieocmsus. Ilpossnenue sghghexma opeiigha 2ernog 6



oonvwux u  manvlx nonyiayusax. Murpanuu.  M3onauums  nomynsnuii:  reorpaguyeckas
(mpocTpaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAs).

EcrecTBeHHBII 0TOOp — Hampabisomui (akTop HBOIIONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKM, CTAOMIM3UPYIOIIMMA, pa3pbIBatomui (Iu3pyntuBHbIN). [TomoBol oT6op.
Bo3HuKHOBEHHE M 9BOJIIOLUS COLUATILHOTO TIOBECHHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOABOJIONHMH. BO3HUKHOBEHHE
MPUCTIOCOOICHUI Yy Opranu3MoB. ApoMopdo3bl v uaroagantTauuu. [puMeps! mpucnocooieHui y
OpraHu3MoB:  MOpP(OJOTHUECKUe, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3ysibTaT MUKPOIBOOIHH.
Wzomsiust — kimoueBoit  pakTop BupooOpazoBanus. Ilytn u cnocoObl BuA000OpazoBaHUS:
ajyornarpuieckoe  (reorpaduueckoe), CHUMMIATPUIECKOE (IKOJOTHYECKOE), «MTHOBEHHOEC)»
(monummonan3anus, Ttudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX TPOIIECCOB.

Mexanu3zmbl HOpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pasusl.

Ponb  3BOMOIMOHHONW OHOJOrMM B pa3padOTKEe HAy4YHBIX METOJIOB COXPAHCHUS
Omopa3zHooOpazusi. MUKPOIBONIONHUS M KODBOJIONHS MMApasUTOB M HMX XO03si€B. MeXaHU3MbI
($hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JdemoHcTpauuu
Hoptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuire! 1 cxembl: «MyTallMOHHAs U3MEHUNBOCTBY, «[ oMy siioHHas CTpYKTypa BUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  SBOJIIOLUN,
«JKoyoruyeckas M30JSIIMS MOMYJSUi ceBaHCKOM ¢openn», «['eorpaduyeckas u30aALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoi», «IlomyasiMoHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBAHHEY, «MHycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAsE OKpacka >»XHMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIX),
«®Duznonoruyeckue agantanun», «IIpucrnocoOiIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CTpykTypa Buga B npupoae», «CrnocoOsl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«JKoJoTUYECKOe BHUI000pa3oBaHue BUIOB cunHuIly, «llomuruiounsr pactenui», «KamycTHo-
pelleuHbli THOpUI.

OO6opynoBanue: repoapuy pacTeHUM, KOJJIEKIIMA HACEKOMBIX, dydesa IMTHUIl U 3Bepel C
IpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOIEHHM, Yyyena NTHUIl U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrIsiBIeHHE N3BMEHUUBOCTH Y 0COOEH OTHOTO BHUJIA».

JlabopaTopuasi pabdora «IIpucnocobnenuss OpraHu3MOB U HUX OTHOCHUTENIbHAS
[1EeJIECO00PA3ZHOCTHY.

JladopaTopnasi pa6oTa «CpaBHEHHE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO).



Tema 3. Makpo3BoIOIIHA U €€ pe3yJIbTaThl

Metonel  u3ydeHHs MakposBomonuu. IlaneoHTonmormdeckue MeETOABl  U3YyYEHHUS
sBosroy. Ilepexonnsie (opmMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus osBomonud. CpaBHenue ¢aopsl U dayHbl
MaTepuKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emin. BUIbI-oHAEMUKH U PEITUKTHI.

9M6pI/IOJ'IOl"I/I‘ICCKI/Ie n CpaBHI/ITCJ'IBHO-MOp(bOJ'IOFI/I‘ICCKI/Ie MCTOJbI U3Y4YCHHS 5BOJIIOLIUH.
I'eneTnyeckne MeXaHU3MBI OBOJJIIOIIMM OHTOI'CHEC3a W IIOABJICHHA 5BOJJIIOIIMOHHBIX HOBIICCTB.
I"'oMmonornyHbie ¥ aHAJOTUYHBIC OpraHbl. Py,I[I/IMeHTapHI)Ie OpraHbl U aTaBU3MBI. MOJ'IeKy.TIHpHO'
T'CHCTUYCCKUC, OMOXMMUYCCKHUE u MAaTEMATHUYCCKUC MCETOJbI HU3y4dYCHUA OBOJJIOIHH.
I"'omosornyHbIe reHbI. COBpeMCHHbIe MCTOJbI IIOCTPOCHUS q)HJIOFeHeTI/ILICCKI/IX JCPCBLCB.

XpOMOCOMHI)IC MyTalWH U 5BOJIIOUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBWia)  3BOMOUUU. [lpunyun  cmenvl  YyHKYULL.
HeoOpaTrMocTh 9BOIIONUH. AanTuBHAs paauais. HepaBHOMEPHOCTh TEMITOB ABOJFOIIHH.

JleMoHCcTpanuu
Hoptpetsi: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabnuibl U cxeMbl: «DUITOTeHETHUECKUH PSiJ JIOMIAAN», K APXEONITEPUKCY», «3BEpO3yObie
amepby, «Creronedans», «Punnodureny, «CemeHHbIe TaOpOTHUKNY, «buoreorpaduueckue
30HBI 3emimny», «Jlpelid koHTUHEHTOB», «PemukThl»y, «HavanbHble cTagum SMOPHOHAILHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTMUHBIE U aHAJIOTUYHBIE OpraHbDy, « Py TMMEHTBI,
«ATaBu3MBDY, «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IMMMMaH3e», «[J1aBHBIE HampaBiIeHUS
ABOIOLIMNY, «O0IIHe 3aKOHOMEPHOCTH YBOJIIOIIHNY.

O6ODVI[OB8.HI/IGI KOJUJICKIINH, rep6ap1x11z1, MYJSIZKH UCKOIIA€MbIX OCTATKOB OPraHU3MOB,
MYJISIKU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPTraHOB W aTaBU3MOB, KOJIICKIIUU
HaCCKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHe )KU3HU HA 3emule

Hayunble rumores3bl NpPOMCXOXIEHHUS JKU3HM Ha 3emisie. AOHOreHe3 M IMaHCHEPMHUS.
JloHay4HbBIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealnMoHM3M). ['mmore3a MOCTOSIHHOTO
CaM03apOKJICHHUs KU3HU U €€ onpoBepxkenue onbitamu @. Penu, JI. Cnianmnanuany, JI. [Tactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuuecko sBotonnu. [lnanerapuas (reosorudeckast) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiiepa u I'. FOpu. O6pazoBanue nonuMepoB U3 MoHoMepoB. KoalepBaTHas runoresa
A. W.Onapuna, rumnore3a mnepBuuyHoro OynboHa Jxk. XomnaelHa, reHeTHyeckas THIIOTE3a



I'. Ménnepa. Pubosumer (T.Yekx) m rumoreza «vmpa PHK» V. T'mnbepra. dopmupoBanue
MCM6paH 1 BOSHUKHOBCHUC MMPOTOKJICTKH.

Hctopuss 3emnm u Mmeronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAs  IEOXPOHOJIOTHUS.
I'eoxpoHoONOrnyecKas mKaaa: S0Hbl, IPbl, IEPUOBL, SITOXH.

Hauanbnbie 3Tanel opranndeckor 3Bosround. [1osiBIIeHHE W 3BOJIIOLMS MEPBBIX KIIETOK.
OBomonusl Metabonu3Ma. Bo3HUKHOBEHHE TMEpBbIX 3KOcUCTeM. COBpEMEHHBIE MHUKPOOHBIC
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne dykapuoT (cUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPTraHHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuii Ha cymry. [losiBiieHue criopoBbIX pacTeHMI U 3aBO€BaHUE UMU CyIlIn. CeMEHHbIE
pacrenus. [IponcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIONHUH >XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BbIE
KUBOTHBIC. JKH3HL B BOJE. DBOIOIMS TTO3BOHOYHBIX. [IponcxoxaeHne ampuOnidi U PETTUIIHIA.
[Tpoucxoxaenue miekonurtawmux U nOtull. [lpunnun kiarodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO IpaM U MEPUOIaM: apXeil, MPoTepo30H, Majieo30H, Me3030M,
KaiiHo301. O0111as XapakTepUCTUKA KJIMMaTa U reojlorndeckux npoueccos. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro yCIOBHMsS W BIMSHHE Ha Ta30BbIi cOCTaB
aTMocdepBhl.

MaccoBbie BbIMHUPAHHA — 3KOJOTMYCCKUC KPHU3HCHI IMPOLIJIOro. HpI/ILH/IHI)I n CICOCTBUA
MaccoBbIX BbIMUpaHHi. COBpeMEHHBINH SKOJIOTHYECKH KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHus Onopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IlpunHnumnel knaccudukanyy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [Tacrep, U. WM. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Pequy, «Cxema omnbita JI. [Tactepa mo u3yueHuto
caMo3apoJeHns knu3Hw», «Cxema ombita C. Mumepa, I'. FOpw», «OTanel HeopraHndecKou
sBorOLIMNY, «['eoxpoHonoruyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKOW 3BOIIOLUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesa», «Cucrema KuBoi npupos, «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «Punnopute», «OIHOKIETOUYHBIE BOJAOPOCIHY,
«MHorokseTounsle Bogopocian», «Mxu», «llanoporHukw», «l 0l0OCEMEHHBIE pacTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHDPa», «ApPOMOpPQO3bI
XKUBOTHBIX», «IIpocreitmney», «Kumeunononoctuele», «llnockue uepBu», «UneHUCTOHOTHEY,
«PwI10BIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[ltunpy, «Mnekonuraromue», «Pa3Butne




KU3HU B apXxeuckou spey», «Pa3BuTue XU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
NaJIe030MCKON dpe», «Pa3BUTHE KU3HUA B ME3030HCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «COBpeMEHHAasi CHCTEMa OPTaHUYECKOTO MUPay.

O60DVZ[OB&HHCZ rep6ap1/m paCTeHI/Iﬁ pPa3siiu4dHbBIX OTHACIOB, KOJUICKOHMH HAaCCKOMBIX,
BJIQJKHBIC TIIPCIIapaThbl KUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIMU HWIJIOKOKHX, CKCJICTHI
IMO3BOHOYHBIX JXMBOTHBIX, 4Yydfjia ITHUL U 3Bepeﬁ, KOJUICKIINU OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOIIAaCMbIX, MYJIAKHU OPraHUYCCKUX OCTATKOB OpPraHU3MOB.

BupryanbHas JgadopatopHas padora «MoxenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlaGoparopHass pabora «/3ydeHue © ONHMCAaHHWE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «/3ydenne ocoOeHHOCTE CTPOEHUS PACTEHHMH Ppa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «/3ydenne 0coOOCHHOCTEH CTPOSHUS MTO3BOHOYHBIX JKHBOTHBIX).

Tema 5. IlpoucxoskaeHne 4ejioBeKa — aHTPOIIOTeHe3
Pazaenbl u 3amaun anTponosiorui. MeTo sl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABIECHUN O NMPOUCXOXKIECHUU YEJIOBEKA. PENMIuo3HbIE BO33PEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo 4yenmoBeka € JKMBOTHBIMH. CHCTEMaTHUYECKOE TIONOKEHHE 4YellOBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]OIOrHuecKue,
aMOpHOIOTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeCkrue. OTIUYUs YejIoBeKa OT
JKUBOTHBIX. [IpAMOX0KI€HHE U KOMILIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbLHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTHYECKHE,  COLUAJIbHBIE.
CooTHo1IeHre OMOJIOTHYECKUX U COLUAIbHBIX (PAKTOPOB B AaHTPOIIOT€HE3E.

OcHoBHbIE CTaJIMU aHTpoOIIOreHe3a. PaHHMe yenoBekooOpa3zHbie 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHE TIOHTHJIBI — OOIIUE MPEIKH YeT0OBEKOOOPa3HBIX 00€3bsiH U JIOJIeiH. ABCTPATIONUTEKN —
JIBYHOTHE MpeaKu JiroAeil. YeloBek yMelbld, MepBble U3rOTOBICHHUS OpYyIuil Tpyaa. UemoBek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MPeoK HeaHAePTaTbLCKOTO YeJIOBEKa U YEJIOBEKa Pa3yMHOT0. YenoBeK HeaHIepTaIbCKU
Kak BHUJ JIIOJEH XOJIOJHOIO KiauMara. YernoBeK pa3yMHbIA COBPEMEHHOI'O THIIA, JECHUCOBCKHM
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nipenenamMu Adpuku. [laneoreneTnka u najeoreHoMHUKa.

DBOJIIOLUSL COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSIMAX YeJIOBEKa.
MyTtannonssiit iporiecc U noaumopdusm. [lomyasioHHbIe BOIHBI, Ipeii() reHoB, MUTpalus U
«3(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOT'O YeJIOBEKa.



UYenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (€Bpasuiickas),
aBCTpao-HErpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOMHAsl (a3UaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYIKarolien
cpensl. Bnusiaue reorpaduyeckoil cpensl u apedda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
4eJI0BEKa.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3HUYECKON (OMOJIOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHAS ~ AQHTPOMNOJIOTUS W TAJCOAaHTPOMNOJIOTHUS  YEJIOBEYECKUX  IMOIYJISLIHIA.
buoconmaneHble  HWccienoBaHUA ~— OPUPOABI  yenoBeka.  McciemoBaHue — KO3BOJKOLHMM
OMOJIOTMYECKOI0 ¥ COLMAILHOIO B YEJIOBEKE.

JeMoHcTpanuun
Hoptpetst: Y. Jdapsun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuubl 1 cxeMbl: «MeToabl  aHTpomoJiorTun», «['0JIOBHOM  MO3r  YeloBeKay,
«YenoBekooOpaszHble 00€3bsiHBI», «CKeleT YeloBeKa M CKeNleT IMMMIaH3e», «PyIuMeHThl u
aTaBU3Mbl», «/[BIKyIIME CHUJIBI AHTPOIOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKaY,
«ABCTpasIonUTeK», «YemoBek yMenbli», «HenoBek mpaMoXoasuuiny, «JIeHuCOBCKUM YeTOBEK»
«Heangepraneupy, «KpomanboH1s, «lIpenku yenoBeka», «ITambl IBOJIIOIUU YEIOBEKAY,
«PacpI uenoBekay.

O6opyoBaHKe: MYJISKA OKAMEHEJIOCTEeH, MPeIMETOB MaTepUaIbHOU KyJIbTYphl IPEIKOB
YeloBeKa, penpoayKiuu (pororpaduu) KapTHH ¢ MEPOTOTUICCKIMH U ONOJICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTaTKOB YENOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4esloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBEKa M KHUCTU
HIMMIIaH3€, MOJIEJIM TOpCca MPEJKOB YEIOBEKa.

JlabopaTopHasi pa6ora «/3ydueHne OCOOCHHOCTEW CTPOCHMsSI CKeJleTa 4YelIOBEKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IIpakTuyeckasi padora «/3yueHne sKOJIOTMYECKUX aIANTALNI YETOBEKa.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOLICHUSIX OPraHuU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKpY:Kaloued cpenoii

3apoxaeHue W pa3BuTHE OSKojormu B Tpyaax A.I'ymbGonsara, K. @.Pynpe, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznmensr u 3amaun skonoruu. CBsizb
HKOJIOTUH C IPYTUMHU HayKaMH.

Mertoab! skosnoruu. ITonesie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KaOIIeH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HaueHUe SKOJIOTUYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€H YelloBEeYeCTBA C MNpuponod. POpMHpOBAaHME SKOJOTUYECKOW KYJIbTYpPhl H
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.



JleMmoHcTpanumn

Hoptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeeprioB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pazgensr sxonorun», «Meroabl sKoI0runy», «CXxemMa MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlaGoparopHas padora «/3yueHre METO0B IKOJOTHUECKUX UCCIECTOBAHUIN.

Tema 7. Opranu3msl U cpeaa o0UTAHUS

Okonorndeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus.  Kiaccubukarms
9KOJIOTUYECKUX  (hakTopoB:  abuoThyeckue, OHOTHUECKHe, aHTpororeHuole.  OOmme
3aKOHOMEPHOCTH JACUCTBUS dKosorndeckux (akropos. IlpaBuno mmaumyma (K. Hlnpenrens,
10O. JIn6ux). TosepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

Abunotnyeckue daktopbl. CBET Kak 3Kojorudeckuii pakrop. JlelicTBue pa3HbIX yU4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKUE TPYMIMbl PACTEHUH U KUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiu3m.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTs kak akonorunueckuit ¢akrop. I[Ipucnocobnenus pacTeHUI K MOAIEPKaHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1mo OTHOIIEHUI0O K Boje. [lpucnocoGneHus
JKUBOTHBIX K M3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TTyOMHHAS
MOAMOYBEHHAs, BHYTpPHOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocobmaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue purmbl. BHemnne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOTUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIIOBHM KU3HH.

XKuznennsie ¢popmbl oprann3MoB. [lonsTue o xuzHeHHON (hopme. JKu3HeHHBIE (OPMBI
pacTeHuil: JepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpPAaBHI.
Kuznenusle (GOpMbI JKUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnueckne Qakropel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XUITHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, Koomeparus, MyTyain3M, KOMMEHCATH3M
(KBapTUpAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoIeHCTBUS  (TOMHUYECKHE,
dopuueckue, (adpudeckue). 3HaueHHE OUOTHYCCKUX B3aWMOJCHCTBUM I CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpUHIINTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemMoHcTpanuu



Tabmuibl U cxembl: «IKoJorTHuecKkre GakTopbl»y, «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE
IPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « TemI0KpOBHbIE )KUBOTHBIE», «XO0JI0JHOKPOBHBIE
KHUBOTHBIEY», «DU3HONOTMYECKHE aJanTalud XUBOTHBIX», «Cpenbl OOMTaHUS OPraHHU3MOBY,
«buonoruyeckue puTMbD, «KuzneHusie GopMbl pacTeHHi», « Ki3HeHHbIE (POPMBI JKUBOTHBIX),
«IKOCUCTEMA IIUPOKOIMCTBEHHOIO JIECa», «DKOCUCTEMa XBOMHOro Jieca», «llenm nuranusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercanmzmy.

Oo6opynoBanue: repOapuu  pacTEHUH W IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO
Pa3IMYHBIX  AKOJIOTHYECKUX  (AaKTOPOB, TepOAPHH  CBETOJNIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOC/IMBBIX PACTCHUH, CBETONIOOWBBIC, TCHEIIOOMBHIC M TEHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus, repOapuu U KOJICKITH TETUIONI0OUBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX PACTCHUIA,
gy4ena MTUI[ W 3Beped, repOdapuu pacTeHUU, OTHOCSIIMXCA K TUrpoduTam, Kcepoduram,
Me30(HuTaM, KOMHATHBIC PACTCHUSI IaHHBIX TPYIII, KOJUICKIIUHU KHBOTHBIX, OOMTAIOLINX B Pa3HBIX
cpemax, TepOapuum M KOJJICKIMHM PACTCHUM W JKMBOTHBIX, OOJaNalomux dYepTaMu
NPUCIIOCOOJICHHOCTH K CE30HHBIM M3MCHEHUSM YCJIOBUH JKM3HH, TepOapuud M KOJUICKIIUU
PACTCHHIA U KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX ()OPM, KOJUICKIIMH KUBOTHBIX, YYACTBYIOIINUX B
Pa3InYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pabora «BolsiBneHne npucnocobieHuii OpraHu3MoB K BIUSHUIO CBETa.

JlabopaTopHasi padoTa «BbisiBIeHHE NPUCTOCOOJICHUM OPraHU3MOB K  BIHSHHIO
TEMIEPATYPbI».

JlabGopaTopHasi padoTra «KAHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOuTaHUAY.

Tema 8. Ikoj10rus1 BUAOB M NOMYJIANMA

DKOJOTMYECKHE XapaKTepUCTUKH nomysuuu. [Tomymsmus kak Onosiornyeckas cucreMa.
Ponp HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(GOopMHUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsLHil. OCHOBHBIE TOKA3aTENH MOMYJISIUH:
YHUCJIIEHHOCTD, IIJIOTHOCTb, BO3pacTHas M IIOJOBAas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkonornyeckas CTpykTypa nonmyisiuu. OLeHKa YMCIEHHOCTH MONyJsiuu. J[MHamuka
HOMYJISIUK U €€ perysiius. buotnueckuil moreHuan nonyasiuuu. MoienupoBaHue JUHAMUKA
nonynsanud. KpuBble pocTa ducieHHOCcTH mnomynsuud. Kpusble BbDKHMBaHUS. Perynsnus
YUCIIEHHOCTU TMOIYJISIUIA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoruyeckue cTpaTeru BUIoB (r- u K-crpaterun).

Ilonatue 00 okojoruyeckod Huiie Buaa. MectooOuTaHnue. MHOroMepHas MOJENb
skonornyeckod Humm JIx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnmanbHas u
peanu30BaHHasl HUILLIU.

Bun kak cucrema momynsuuid. Apeanbl BUIOB. BuUIbI MU MX KU3HEHHBIE CTPATETHH.
DKOIOrnYecKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MWIpallMi JKUBOTHBIX. buosormyeckue WHBa3UU
qy’KEpPOJIHBIX BUJOB.



JleMmoHcTpanumn
optper: Ix. . XaT4uHCOH.

Tabauibl ¥ cXeMbl: « DKOJIOTHYECKUE XapaKTEPUCTUKH OMyYJIsuny, «IIpoctpancTBeHHast
CTpYKTypa mnonyisiuun», «Bo3pactHble mnupamuasl nomyiasuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3JIMYHBIMU OpraHudMamu», «Mopenb 3KoJIorudecko Humum JIx.
N. Xatuunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJIEKINN )KUBOTHBIX.

Jla6opaTopHas padora «I[Ipucrnocobienus ceMsiH paCTeHUM K pacCeIeHUIO.

Tema 9. DKoJI0rus COOOIIECTB. JKOJOrHYeCKHe CHCTEMBI.

CooOmecTtBa opranu3MoB. bruorieHo3 u ero crpykrypa. CBsS3u MeXAy OpraHu3MaMy B
OuoILEHO3E.

Okocucrema Kak oOTkpbltas cuctema (A. Jx. Tenciaun). PyHKUMOHAJIbHBIE OJIOKH
OpPraHWU3MOB B HIKOCHUCTEME: IMPOJYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckrne ypoBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue 010ku 3kocucteM. [10UBBI U UJIBI B 3KOCHCTEMAX.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE [TOKa3aTeau 3KocUcTeMbl. bruomacca u npoaykuns. JK0I0rHyecKrue MupamMuabl
qucen, OMOMacChl U SHEPTUH.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M HX NPUYMUHBL. AHTPONOTE€HHbIE BO3ICHCTBUA HA CYKIECCHHU.
KnumakcHoe cooOiectBo. bropazHooOpasue M MOJHOTAa KpPyroBOPOTAa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOIIIECTB.

[IpuposHbie dKOCUCTEMBL. DKocucmemvl 03€p U pek. DKocucmemvl. MOpeu U OKeaHos.
Drocucmemvl myHop, iecos, cmenetl, Ny CmvlHb.

AHTpOHOFeHHHe OKOCHUCTCMBI. AFpOBKOCI/ICTCMa. Ar POLICHO3. Pazauums MCKAY
AHTPOIOTCHHBIMHU U IMPUPOJHBIMH SKOCUCTCMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['oposickas dhiopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHHS  OCHOBHBIX  B3aMMOJACHCTBHI  OpPraHU3MOB B
sKocucTeMax. Poib  kackaonoeo sggexma u 6u008-30uhuxamopos (Kuouesvix 6udos) 8
@yHrxyuonuposanuu sxocucmem. IlepeHoC SHEPTUU U BEIIECTB MEXK/TY CMEKHBIMU YKOCHCTEMAaMHU.
YCTOWYNBOCTh OpPraHW3MOB, TOMYJISIMA W OKOCHCTEM B YCIOBUSAX E€CTCCTBEHHBIX W
AHTPOIIOT€HHBIX BO3JCHCTBUN.



Mexanuszmvr  6030eticmeus 3aZpﬂ3H€Hul/7 PA3HbIX MuUunoe Ha Cy60p2aHu3M€HHOM,
OpPCAHUSMEHRHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKO2O
HOPMUPOBAHUA AHMPONOCERHO20 8030elCmeus. MCTO,I[OJ'IOFI/ISI MOHHUTOpHHI'a €CTCCTBCHHBIX H
AHTPOIIOI'CHHBIX 9KOCUCTEM.

JdemoHcTpaunu
Hoptper: A. Ix. Tencnu.

Tabnuibl 1 cxembl: «CTpyKTypa OHOIICHO3a», « DKOCHCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OSKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemn mmTaHus (macTOWINHAs, JETPUTHAS)Y,
«JKoJoThYecKasi MUpaMKuIa YUucen, « IKOJIOTHYecKas nupaMuia OMoMacchb», « IKOJIOrHIecKas
nupamua sHepruny, «OopazoBanue 6omota», «IlepBuunas cykieccus», «BocctaHoBIeHHE Jleca
MoCJIe MoXkapa», « IKOCUCTEMa 03epay, «ATpolieHo3», «KpyroBopoT BelecTB U MOTOK YHEPTUHU B
arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuy pacTeHUM, KOJIEKIIMM HACEKOMBIX, yyuyerna NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHHIA, aKBAPUYM KaK MOJIEITh YKOCHCTEMBI.

IIpakTnyeckas padora «l3ydyenue u onucanue ypo0o3KOCUCTEMBIY.

HaﬁopaTopHaﬂ paGOTa «I/IsyquHe paSHOO6paBI/I5{ MCJIKHUX ITIOYBCHHBIX YICHUCTOHOI'UX B
PA3HBIX SKOCHUCTEMAX)».

DKCeKypeust «IDKCKypcHsl B TUITMIHBIA OMOTeoneHo3 (B ayOpaBy, Oepe3HsK, CIbHUK, Ha
CYXOJIOJIbHBIN MJIM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKypeust «IKCKYPCHsI B arpOdKOCHCTEMY (Ha MOJIe WIIA B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rinodanbHast 3KocHucTEMA

buocdepa — obmieraneTapuast o0osiouka 3emiin, TA€ CYHIECTBYET WJIHM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacraBnenuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocpepe. Obnactu 6nocdepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKINH.

3aKOHOMEPHOCTHU cyiiecTBoBaHus Ouocheprsl. OcobeHHOCTH OMochephl Kak rio0aabHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BemiecTB U
OroreoxuMHYecKe HUKIbI (yrieposa, a3ora). PUTMuuHOCTS siBIeHUH B Ouocdepe.

3onanbHOCTh OMochepbl. [TonsaTre o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHJpPa, XBOWHBIE
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,

BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS >KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOr0 TMOTEHIHaNa |
O6rochepHbIX PYHKITHIA.

JdemMoHcTpauuun



[Toptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmaunbl u cxemsl: «I'eochepnr 3emmmny, «Kpyropopot a3zora B npupoae», «Kpyropopot
yriiepojia B npupojie», «Kpyrosopot kuciopoaa B npupojae», «KpyroBopoT BoJAbI B IPUPOEY,
«OcHoBHBIE OMOMBI cyny, «Knmumatuueckue nosica 3emimy», « TyHapay, «Taiira», «CmemaHHbIf
necy, «llupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «Ilyctoinsy, « Tponudyeckuii gecy.

Ob6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMU KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kamomas cpeaa

DKOJOTHYeCKHe KPHU3UChl M HMX MpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHUE BO3yIIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsi3HeHHE BOJHOM cpebl. OXpaHa BOIHBIX
pecypcoB. Pa3pymienue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue kiaumara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIA H KUBOTHBIM Mup. OxpanHa
PACTUTENBLHOTO U KUBOTHOTO MHUpa. OCHOBHbBIE MPUHIMIBI OXpaHbl NpUPObl. KpacHble KHUTH.
Oco06o oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caabl U 300JI0THYECKUE
HapKH.

OcCHOBHBIE MIPUHIIUITBI YCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA U MPUPOJIbl. PaninonansHoe
MPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOTrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH INI00AJBHBIX SKOJIOIMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpU3Hca
U €r0 BEpOSITHBIC TOCIEACTBHSIL.

Passurne METO/I0B MOHUTOpPHHIA pa3BUTHUSA OIaCHBIX TEXHOTE€HHBIX
npoueccos. CucmemHwle UCcne008anus. nepexooa K pecypcocbepezatouyetl u
KOHKYDEeHmMOChOCOOHOU  3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  6uopecypchni.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaiowjue 00CmMyn K uHngopmayuu no
COCMOAHUIO OMOENbHBIX 8U008 U IKOcucmem. OCHOBbL IKOpeadbUIUMayuu IKOCUcmem u cnocobos
00pbobI ¢ buonospescoenuamu. PexoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdeMmoHcTpanumn
Tabouiel W cxembl: «3arps3HeHre  aTMocdepbl», «3arpsi3HEHUE TUAPOCHEPH,

«3arpsi3Henue nouBb», «IlapHukoBsil 23GdhexT», «Ocodo oxpaHseMbie TPUPOIHBIE TEPPUTOPUNY,
«Mojenu yrpaBiasieMOro MUAPaY.

O6opynoBanue: ¢hoTorpadun OXpaHsIeMbIX pacTeHHI U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanuu, KpacHoi KHUIM peruoHa.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI



@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IpOrpaMM CPeAHEero o0mero oopa3oBaHus: TMYHOCTHBIC, METAIPEJAMETHBIC U ITPEMETHBIC.

B cTpyKkType JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI IO OHMOJIOTUU BBIICTICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYyYaroIIMMHCA  POCCUUCKOW  Tpa)JIaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIIbBHOCTH u
CaMOOIIPEJICIICHUIO, Haaudue mMomueayuu X 00y4EeHHUIO OUOJIOTHH, YelleHanpasieHHoe
passumue BHYTPSCHHUX yOCKICHUN JTHYHOCTH HA OCHOBE KITFOYCBBIX IICHHOCTEH M NCTOPUICCKUX
TpaauUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOUTUXCS
PYKOBOJICTBOBAThCSI B CBOEH JIESITEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIIUMHU
cucremMe OHOJIOTrHYECKOro o0Opa3oBaHUsl, Haluyue npasoCco3HaHUs 3KOJIOTHYECKON
KYJIbTYpPbl, CHOCOOHOCMU CMA8UMb 1IENIN U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS IIPOrPAMMBI IO OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMHA POCCHUMCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, IPUHATHIMHU B
o0IecTBe MpaBWIIAaMH W HOPMaMH IOBEJICHUS M CIOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEHW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHUS K 3aKOHY U MPABOMOPSIAKY, YEJIOBEKY TpyJa W CTApLIEMy MOKOJICHUIO, B3aUMHOIO
YBOKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoe U OKpYyKarollen cpee.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHHS yueOHOTro npeamMeTa « BHoIor s TOKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAllMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHNI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOINECTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEILHON AEITETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKIAAHCKON TMO3WIMK  OOYYAKOMIErocss KaK aKTUBHOIO |
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M 0O0sS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOfI JACATCIBHOCTH IIPHU CO3AaHNN yqe6HBIX ITIPOCKTOB,
peHiCHUN qu6HBIX M IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJITHCHUNU OMOJIOTUYECKUX 9KCIICPUMCHTOB;,

CMOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TIO3MIMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOHUX JICI\/'ICTBI/IHX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
BSaHMOHeﬁCTBHH J'IIO)IGfI C pasHbIMHA y6e)KJIGHI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSIMU U COLIMATIbHBIM
IOJIOKCHHUEM,;



TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHUS YYEOHBIX,
[0O3HABATEJIbHBIX W UCCIENOBATEIbCKUX 3a/a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JIE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON MIACHTHYHOCTHU, MMATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PonuMHON, TOpAocTH 3a CBOM Kpail, CBOIO

Ponuny, cBOi SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIECAMI0 UM IaMIATHUKAM IIPUPOJBI,
JocTHXKeHUsAM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CII0COOHOCTD OLICHMBATh BKJIAJ] pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHUC M PAa3BUTHUC
6I/IOJIOFI/II/I, IMOHUMAHUS 3HAYCHUS OMOJIOTUHU B IIO3HAHUHU 3aKOHOB IIpUPOAbI, B )KU3HHU YCJIIOBCKA U

COBPEMCHHOTI'O O6H_[CCTBa;

ujeiHas yOexk IEHHOCTh, TOTOBHOCTb K CITY)KEHUIO 1 3armuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJUILIMSIMHU HAPOJIOB
Poccuu;

4) ICTETUYECCKOIO BOCIIUTAHUA

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAasd 3CTCTUKY 6BITa, HAay4YHOTO U TCXHUYCCKOTO
TBOpYECTBA, CIiopTa, Tpyaa, O6H_ICCTBCHHBIX OTHOMGHHﬁ;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM npupoasl 1 eé OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUC IIPOSABJIIATH
KadcCTBa TBOp‘IeCKOﬁ JIMYHOCTH,

5) pu3nueckoro  BocnUTAHUS, (OPMHPOBAHHMA  KYJbTYPbl  310POBbSI M
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

MOHMMAaHKE U peau3alys 3J0pOBOro U 6€30macHoOro o0pasa KU3HU (340pOBOE MUTAHHE,
coOrofieHre TUTUEHUYECKUX MPaBWI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,



perynspHas (Qu3nyeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXHUECKOMY 3/10POBBIO;

IIOHUMAaHWEC [CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOIO W KOJUJICKTUBHOI'O 0e301acHOTO
IMMOBEACHMS B CUTYyaAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU J'IIOI[@fI;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIOTPEOJCHHs alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPYA0BOro BOCIIUTAHMS:
TOTOBHOCTB K TPY/Y, OCO3HAHHE LIEHHOCTH MaCTEPCTBA, TPYI0IK00HE;

T'OTOBHOCTB K aKTHBHOM JCATCIIBHOCTH TEXHOJIOTHYSCKOU u COHH&J’IBHOﬁ
HaIpaBJICHHOCTH, CII0OCOOHOCTH HHULIUHUPOBATH, IJIAHUPOBATL U CAMOCTOSATCIBHO BBIIIOJIHATDH
TaKYIO ACATCIIbHOCTD,

UHTEPEC K pa3iu4HbIM cepam NMpodeccuOHANbHON JEATEIbHOCTH, YMEHUE COBEPILAThH
OCO3HAHHBII BBIOOp OyAyIIei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSHKEHUM BCEH
JKU3HU;

7) 7K0JI0rH4YeCcKOro BOCIIMTAHMSA:

9KOJIOTHUYECKH 11eTIecO00pa3HOe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHU;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KYJIbTYphl: NPUOOpETEHHE ONbITa IJIAHWPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIECACTBUN ISl OKPYKAIOLIEH CPEMbL;

OCO3HAHHE TJI00ATBLHOIO XapaKkTepa SKOJIOTHYCCKUX HpO6JICM u HYTeﬁ HX PCHICHUA;

CIIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YyUYEHUH OMOJIOTMH 3HAHUS U YMEHUS
NPy pelieHnd MpoOsieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOINOIB30BaHUEM (COOIOACHUE
MpaBuJI IMOBCACHUA B IIPUPOAC, HAIIPABJIICHHBIX Ha COXPAHCHUC PABHOBECHA B 3KOCHCTCMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUATUE ACUCTBUM, NMPUHOCALIUX BpPEI OKpPYXKArOLIEed IPUPOIAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYUE PA3ZBUTOTO SKOJIOTMYECKOTO MBILUIEHHUS, IKOJIOTMYECKOM KYJIBTYpBI, ONbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH AKOJIOTMYECKONW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:
c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHSI HayKu © OOIIECTBEHHOW WPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;



COBEpIICHCTBOBAHNE SA3bIKOBOM U YUTATENLCKOM KyJIbTYPBhI KaK CPe/ICTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

MOHUMaHHE CreHU(PUKUA OMOJIOTHM KaK HayKd, OCO3HAHHs e poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpY’KarolLeM
MHUpEe KaK O EIUHCTBE NPUPOABI, 4YelIOBEeKa U 0oOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JJIsl COBPEMEHHON LMBUIM3ALMU: OOecTIeYeHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEIHMIIMHBI, CO3JIaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHSI YeIOBEUECTBA, IIOMCKA IyTeH BbIX0Ja U3 IN100aIbHBIX
HKOJIOTHYECKUX MPpoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIO0JIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HHU;

3aWHTEPECOBAHHOCTH B TIOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEISX TMOBBIIICHUS O0IIEH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTABHOM YacTu (PYHKIIMOHATHHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMon npu u3y4yeHur OUOIJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, HUCIOJb3YyEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4YyaeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPY’)KAIOIIEr0 MHUpa M MPOUCXOIIUX B HEM HM3MEHEHMM, YMEHHE Jeiarh OOOCHOBAHHBIC
3aKJIIOUEHHUs] Ha OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOMy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHMS AJI pelICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUsAX;

OCO3HAaHUEC II€HHOCTHU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYHICCTBJIATHL MPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 10 OHWOJOTMHM B COOTBETCTBHHM C >KM3HEHHBIMHU
NOTPeOHOCTAMM.

METAINPEIJMETHBIE PE3YJIbTATHI

MeramnpeamMeTHble pe3yibTaThl OCBOCHUsI Y4eOHOro mpeaMera «BHOJIOrHs BKIIOYAIOT:
3HaYyuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeMeTHbIE) OOLIeHayYHbIe TOHATHUS, OTPAXKAIOLINE [[EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SBJICHME, TpOIecC, CHCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHUE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyrHe); yHUBEpcajbHbIE
yueOHble JeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHKATUBHBIE, PETYJSATHBHbIE), 00€CIIEUUBAIOIINE
¢dbopMupoBaHre (PyHKIMOHAJIBHON I'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIMH OOYyYaroluXcs;
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIINHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4eOHbIe [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOU IIPAKTHKE.

B pesynbraTte u3ydeHuss OMOJOrMM HAa YpPOBHE cpenHero oomiero oOpa3oBaHusl y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHBIE YHHUBEpCAJIbHbIE yueOHbBIE JIEHCTBUS,
KOMMYHUKATHBHbIC YHHUBEpCaJbHbIE Yy4ueOHbIE [EHCTBUSA, PETYJISATUBHBIE YHHBEPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero odpa3oBaHUS
JIOJKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:
1) 6a30BbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYIHPOBATh M aKTyalIU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMUECKOIO MbIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHUs, KiIacCU(PHUKAIMM, OOOOIEHHs), pPacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITUIMHU);

onpeaAcCIATb HCJINM ACATCIIbHOCTH, 3aAddaBasd IIapaMETpbl W KPUTCPHU HX JOCTHUIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, IIO aHaJ'IOI‘I/II/I),
BbIABJIATE 3aKOHOMCPHOCTU W MPOTHBOPEUYHA B paCCMaTpuUBACMbIX ABJICHUAX, q)OpMYJ'[I/IpOBaTB
BBIBOJbBI U 3aKJIFOYCHU A,

IMPUMEHATE CXECMHO-MO/JICJIBHBIC CPCACTBA AJId MPCACTABJICHUA CYIICCTBCHHBIX CBsI3CH U
OTHOIIICHUM B HU3YyYaCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXcC HpOTI/IBOpe‘lI/Iﬁ pa3Horo pozaa,

BBISIBJICHHBIX B Pa3JIMYHbIX HHq)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaTbIBaTh IJIaH PEIICHUs TPOOIEMbI ¢ YUETOM aHaIM3a UMEIOIINXCSl MaTepUaJIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ACATCIIBHOCTHb, OLICHUBATHL COOTBETCTBUC PE3YJIBTATOB LECJIAM,
OLICHUBATbL PUCKU HOCJ'IC,Z[CTBI/If/’I ACATCIIbHOCTH,

KOOPJIUHUPOBATh W BBIONHATH pPabOTy B YCIOBHUSX pPEANbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC ITPU PCILICHNN KU3HCHHBIX np06neM.



2) 6a30BbI€ HCCJIEI0BATEIbCKHE NelCTBHS:

BJIa/IETh HAaBbIKAMU Yy4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITebHOCTH, HABbIKAMU
paspenieHus: nmpoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOWCKY METOIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOB30BAaTh DPA3IUYHbIC BUIBl ACATEIBHOCTH IO IIOJYYEHHUIO HOBOIO 3HAHMSA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYaIMsIX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bOpMI/IpOBaTB HaquLIﬁ THII MBIIIJICHUS, BJIAJCTh Hay‘IHOfI TepMI/IHOJIOI‘I/Ief/'I, KIIIOYCBBIMHA
IOHATHUAMU U METOJaMMU,

CTaBUTh U (I)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaT€J'II)HOI71 JACATCIBHOCTH H
JKU3HCHHBIX CUTYallUAX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3M W AKTyaJIU3UPOBATL 3a4da4dy, BbIABUI'ATb
TUIIOTC3Y eé peIICHUA, HAXOJUTDb apryMCHTBI U JOKA3aTCIILCTBA CBOUX YTBep)KﬂeHHﬁ, 3aJaBaTb

IapamMeTphbl U KpUTEPUH PEILECHNUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOAC PCHICHUA 3aJladud pPE3yJIbTaTbl, KPUTHYCCKH
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX;

AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHHUBATb HpI/I06peTéHHI)II71 OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB JIEHCTBHS B
po(hecCuOHANBHYIO CPeay;

yMETh TIEPEHOCUTHh 3HAHUs B TIO3HABATEIBHYI0O U  TMPAKTHYECKYI0  OOJIacTh
JKU3HEACSITEIbHOCTH;

YMCTb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX NPCAMCETHBIX 06.]'IaCTCI71;

BbBIJIBUT'aTb HOBBLIC HJICH, TPpCjiaraTb OPUTHHAJIIBHBIC MOAXOJAblI W PCHICHUSA, CTAaBHUTb
HpO6J’I€MI>I " 3a71a4u, JOITYyCKAroIHEC aJIbTCPHATUBHBIC PCIICHUA.

3) padora c nunpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO Pa3IUYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dhopMynHUpoBaTh 3ampoChl M MPUMEHSATh PAa3JIMYHBIE METOJbI TMPH TOUCKE U OTOOpe
Ounonornveckoit nHGOpMAIUU, HEOOXOIUMOM JIJIS BHITTOJIHEHHUS yUeOHBIX 3a/1a4;

ano6peTaTL OIIBIT HCIOJb30BaHHUA I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX T@XHOJ’IOFHIZ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUSA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TMPEACTABICHUS OHOJIOTHYECKOM
uH(popMaluu (cxembl, TpaduKH, JHArpaMMbl, TAOIHIIBI, PUCYHKH H IPYTOe);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KAueCTBE CPEIACTBA MpPU pPaboTe ¢ OMOIOTHYECKON
uHpOpMaLUeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe M MaTeMaTUYCCKHE 3HAKH M CHMBOJIBL,
dbopmyinbl, abOpeBuUaTypy, HOMEHKJIATYPY, WCIIONB30BaTh H IMPEOOPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMU pPACIO3HABAaHHMS M 3allUThl HH(POpPMAIMK, HHPOPMAIIMOHHOM
0€30IaCHOCTH JIUYHOCTH.

OBJ1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBUSAMHE:
1) o6mennue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE
WIM JUCKYCCUM IO CYILECTBY 00Cy»kJ1aeMoil TeMbl (YMEHHE 3ajjaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CY)XJICHHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeajaraéMon 3aJayd, Yy4HUThIBaTb WHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIEHUS, NOHMMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUid, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOIb30BAHHUEM SI3BIKOBBIX
CpPE/ICTB.

2) COBMECTHaA J1€ATCIbHOCTDb:

MOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaIbHON pabOTHI MPU
pelieHny OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYMIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLLICHUH yueOHOM 3a1auu;

BBI6I/IpaTB TCMATUKy W MCTOJbI COBMCCTHBIX JIEHUCTBUN C y‘IéTOM O6I_I_II/IX HHTCPCCOB U
BO3MOKHOCTEH KaXXJ10T'0 4JI€Ha KOJIJICKTHUBA,

NPUHUMATh 1€ COBMECTHOM [I€ATEIbHOCTH, OPTraHU30BBIBAaTH M KOOPAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIPEAEIATE POJIU C YYETOM MHEHHMN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJI/1a U KAXJIOTO YYaCTHUKA KOMaH/Ibl B OOIUI pe3ysibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;



IpeayiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULIHMHA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWC B Pa3JIMYHBIX CHTyalUsIX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh MHHUIMATHBHBIM.

OBj1ajieHHe YHUBEPCATLHBIMH PEryJIsATHBHBIMH JeiiCTBHSIMH:
1) camoopranu3anus:

KCIIOJIB30BAaTh OHOJIOTMYCCKUE 3HAHMS JJIsA  BBIABJIICHUA HpO6JIeM U UX PCHICHHA B
JKN3HCHHBIX U y‘le6HBIX CUTyalusiax;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TIOCTYIKAaxX IO OTHOIICHUIO K >KMBOW TMPHUPOJE, CBOEMY 3/I0POBBIO U 370POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYyJIMPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIIBHON JEATEIBHOCTH U

JKU3HCHHBIX CUTYalUAX;

CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELIEHUSI IPOOJIEMBI ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalLlMsM;

paclMpsATh paMKU y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (POPMUPOBAHUIO U TIPOSBICHHUIO IIUPOKON 3pYIUIIUU B pa3HbIX 00JIaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OLICHKY HOBLIM CHUTyallUdM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTH, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,

BJIa/IETh HAaBbIKaMU M03HABATENbHOMN pe(IeKCUu KaKk OCO3HAHMSI COBEPILIAEMBIX JEHCTBUM
U MBICIIUTENIBHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI peQIIeKCUU
JUTSL OLIEHKU CUTYalluH, BBIOOpAa BEPHOTO PEIICHMUS;

YMCTh OLICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCHICHUS 110 UX CHUKCHUIO,

MNPUHHUMATh MOTHBBI U apTYMCHTBI IPYTHUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIbHOCTH,



3) npuHsATHE CeOsl H APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPYU AHAIU3€E PE3YJIbTAaTOB ACATEIbHOCTH;
IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

Pa3BHUBATHb CIIOCOOHOCTH MOHUMATh MUD C IMO3UIUHU APYTOro 4€JIO0BCKaA.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ysbTaThl OCBOEHHS cojepkaHMs ydyeOHoro mpeamera «buonorus» Ha
yriryOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha oOecrnieueHue poUIBLHOTO
o0yuenust oOyuaronuxcst Ouosorud. OHU BKJIIOYAOT: cnenuduyeckue s OMOJOrHMH HayuHbIE
3HAHMSI, YMEHUS U CIIOCOOBI IEHCTBUM 110 OCBOEHUIO, HHTEPIIPETALIMU U IPe0Opa30BaHUIO 3HAHUIH,
BUJIbI IEATEIIBHOCTHU 110 NOJYYEHUIO HOBBIX 3HAHUHN M UX PUMEHEHUIO B PA3JIMUHBIX YUeOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 T0JlaM
U3yYEeHHUSL.

Hpe,[[MeTHLIe PE3yJIbTaThl OCBOCHUA yqe6Hor0 npeameTa «buomorus» B 10
Kiacce NOJIKHBI OTpaXaThb:

c(OpPMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAayK, B
(bopMHPOBAHNH €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOBI U PELICHUN
po0JieM pallOHAIBHOIO MPUPOIONOIb30BAHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMON OMOJIOTMUECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHW3M, MeTaboJH3M, TOMeocTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BHUTHE),
Omonoruueckue Teopuu (kinerounas Teopus T.I1lIBanmma, M. lllneiinena, P. Bupxosa,
XpoMOcoMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIICTUICHUS, YACTOTHI TAMET, HE3aBUCUMOr0 HaclienoBanus I'. Menaens,
FOMOJIOTUYECKUX PSIOB B HaclenCcTBeHHOW wu3MeHunBoctu H. V. BaBunoma), NpUHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIAICHUC OCHOBHBIMH MECTOJaMH HAYUYHOI'O IMO3HAHUS, UCITIOJIB3YCMbBIX B OMOJOTMYSCKUX
HUCCICIOBAHUAX JKHBBIX 00BEKTOB (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6JHOI[eHI/IC, BKCHepI/IMCHT);



YMEHHE BBIIENATh CYIIECTBCHHBIC MPU3HAKH: BUPYCOB, KJICTOK MPOKAPUOT H IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM OPTaHOB PACTEHHM, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB KHU3HEIEATEIbHOCTH, IPOTEKAIONINX B OPraHU3MaX PACTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTadoIM3M), IPEBPAILCHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
raMeToreHesa, IMOpHUOTeHe3a, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKCHHH,
MHAMBUAYAIIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'ETEpO3HUCa,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHaBIMBATh B3aHMMOCBS3H MEKIY OPraHOMJIAMH KJIETKH M HUX (DYyHKIUAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSAMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHui, >KMBOTHBIX M YEJIOBEKa W UX (YHKIUSAMH, MEXKAYy CHCTEMaMH OpPraHOB M HX
(GYHKIMAMHU, MEXKIy dTanaMd OOMEHa BEIIECTB, HTAallaMU KJIETOYHOTO IMKJIA M KHU3HEHHBIX
[IUKJIOB OPTraHM3MOB, OJTalaMHd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIOM W (EHOTHUIIOM,
deHoTunom u hakropamu cpesl OOUTAHUS;

YMCHUC BBIABJIATH OTIIMYWUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YMCJIC paCTeHHﬁ,
JKHNBOTHBIX W YCJIOBCKA,

YMCEHUC UCIIOJIB30BATh COOTBCTCTBYIOIIUEC apryMCHTHIL, 6I/IOJIOFI/I‘-IGCKyIO TEPMHHOJIOTUIO U
CUMBOJIMKY IJIS 1O0KAa3aTCJIbCTBA POACTBA OPIaHU3MOB PA3HbIX CUCTCMATUYCCKUX I'PYIIIL;

YMCHHC pPCHIATH OMOJIOrHYECKHUE 3aJlauy, BbIABJIATL HNPUYMHHO-CICACTBCHHBLIC CBA3U
MCKAY UcCCiicny EMbIMU OMOJIOTNYECKUMU npoucccamMu U sIBJICHUAMU, A€JIaTb BBIBOJbI U ITPOTrHO3bI
Ha OCHOBAHHH ITOJIYUCHHBIX PC3YJIbTATOB;

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopmynupys 11e71b UCCIEA0BaHMS, aHAIM3UPOBATH MOJYUYECHHBIE PE3YJIHTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJTy4YE€HHBIE PE3yJIbTAaThl HA YUEHUUECKUX KOH(PEPEHLUAX;

YMCHUEC OLCHUBATH OI3TUYCCKUC ACICKTbl COBPEMCHHBIX I/ICCJIGI[OBEIHI/II\/JI B oOyactu
Ouonorun u MCIUIINHBI (KJ'IOHPIpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HN3MCHCHHUEC 'CHOMA U CO3AaHUC TPAHCT'CHHBIX OpI‘aHI/ISMOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyiei mpodeccuoHanbHOM 1eATeIbHOCTH
B o0Osiactu OHOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPHH, CEIbCKOro XO35HCTBA,
NUIIEBOM TMPOMBIIUIEHHOCTH, YITyOJIATh TO3HABATENIbHBIM WHTEpPEC, HANpPaBICHHbIM Ha
OCO3HaHHBII BBIOOP COOTBETCTBYIOLIEH mpodeccun W MPOJOIDKEHHE OHMOJIOrHYECKOTo
00pa30BaHUs B OpPraHU3aLUAX CPETHEr0 MPO(ECCHOHATFHOIO U BBICILIET0 00pa30BaHMUS.

Hpe,Z[MeTHLIC PE3yJIbTaThl OCBOCHUA yqe6Hor0 npeamera «buomorus» B 11
Kiacce NOJIKHBI OTpaXKaThb:



c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUM YKOJIOTHYECKUX MPOOJIEM YeOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIoHaIBHOTO PUPOIONIOTH30BAHMS, U B (HOPMUPOBAHUY IICHHOCTHOT'O OTHOIICHHUS K TIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJIc POCCHUHCKHUX M 3apyOCIKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHTHE
OuoJioruu;

YMEHHE BIIAJICTh CUCTEMOW OMOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYACT ONPEICICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralmolmux OWOJIOrMYeCKUX TEPMUHOB W MOHATHH (B,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
cCUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CeepuoBa — 0 MmyTsSX U HampaBICHUSX
spomonnu, B.M. Bepranackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoapimeBoro cxoactBa K. M. baspa), mpaBuna (Muaumyma 1O. JluOuxa,
IKOJIOTHUYECKOH MUpaMUJIBI SHEPTUH ), TUTIoTe3bl (TumoTe3a «mupa PHK» V. 'nnbepta);

YMEHHUE BJIAJETh OCHOBHBIMM METOAAMH HAYYHOI'O II03HAHUS, MCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEeHHE,
HaOJI0ZICHUE, SKCIIEPUMEHT), CIOCOOaMU BBHISIBJICHUS W OLICHKH AHTPONOTEHHBIX M3MEHEHUW B
IIPUPOJE;

YMEHHUE BBIJICTATh CYIICCTBEHHBIC IPU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, SKOCHUCTEM U
ouocheppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJUIONATPUYECKOTO U CUMIIATPUUYECKOTO BUA000pAa30BaHUs, BIMSHUS JIBIKYIIUX CHUJI SBOJIOIUN
Ha TeHO(OH] MOMYJISAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs
HaIpaBJICHUHN HBOJIIOIIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YPHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXK]y IMPOIECCAMU DBOJIIOIUH, JBIKYIIUMHU
CWJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCHUCTEM M MPUCIOCOOICHUSMU K HUM
OpTaHU3MOB;

YMCEHUCEC BBIABJIATH OTIIMYUTCIIBHBIC TPU3HAKU JKUBBIX CUCTCM, HpI/ICHOCO6J'ICHHOCTI> BHI0B
K Cpeac O6I/ITaHI/I$I, A0MOTUYECKUX U OHOTHYCCKUX KOMIIOHEHTOB 9KOCHCTEM, B3aHUMOCBSI3€eM
OpraHnu3MoOB B COO6HI€CTB&X, AHTPOIIOTCHHBIX W3MEHEHHI B SKOCHCTEMaX CBOECH MECTHOCTH,

YMCHUEC UCITIOJIB30BATh COOTBETCTBYIOIIUC APTYMCHTHI, 6I/IOJ'IOFI/ILICCKYIO TEPMUHOJIOTHUIO U
CUMBOJIMKY JUJIsI A0Ka3aTeJIbCTBA POJACTBA OpPraHW3MOB Ppa3HbIX CUCTEMATUYCCKHUX TPYIIII,
B3aUMOCBA3U OPTaHHU3MOB U CPCIbL O6I/ITaHI/I$I, CANHCTBA YCJIOBCUCCKUX pPacC, HCO6XOI[I/IMOCTI/I
COXpPaHCHUA MHOFOO6paBI/I${ BUJIOB W 3KOCHUCTCM KaK YCJIIOBUA COCYHICCTBOBAHUA HNPUPOALI U
YCJI0OBCUYCCTBA,

YMCHHC pCIIaThb OMOJIOTUYCCKUE 3a/la4y¥, BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U
MCXKAY UCCIEny EMbIMU OMOJIOTMYECKUMU nmpoucccamMu 1 ABJICHUAMUA, 1€J1aTb BBIBOJbI U IIPOTHO3bI
Ha OCHOBAHUH ITOJIYUCHHBIX PC3YJILTATOB;

YMEHHE BBINOJHATH JAOOPATOpHBIE U MpaKTUYeCKue paboThl, COOI0IATh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00opaToOpHBIM 000pYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIupys 1e7Tb UCCIIEA0BAHNS, AHATM3UPOBATH MOJYUYCHHBIE PE3YJIBTATHI U JIEJIaTh BHIBOJIBI,



YMCHHUC y4aCTBOBATb B yqe6HO'HCCH€HOBaTCHBCKOﬁ pa60Te 10 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIUMIINHC, HpOBOI[HMOﬁ Ha 0ase IIKOJIbHBIX HAayYHBbIX OGH.IGCTB, n Hy6JII/ILIHO MNpEaACTaBJIATb
IMOJIYYCHHBIC PE3YyJIbTAThl HA YUCHUYCCKHUX KOH(i)epeHI_II/ISIX;

YMEHHUE OILICHUBATh THUIOTE3bl W TEOPHH O TPOMCXOXJICHUHM JKU3HHU, YEIOBEKa U
YeIIOBEUYEeCKUX pac, O MPUYHMHAX, TOCICACTBUAX W CIOCO0AaX MPEIOTBPAIICHUS TIIOOATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BHIOOP Oyayiell mpodeccnoHanbHON AeSITeTbHOCTH
B o0mactu OWONOTHH, DKOJOTHUH, MPHUPOAOINOIL30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AWUCTBA, MUIIEBOM MPOMBIILIEHHOCTH, YIIIyOIsATh
MO03HABATEIIBHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccun
U MPOJIOJDKEHUE OMOJIOTHYECKOro 00pa30oBaHUs B OPraHU3AIUSAX CPETHETO MPodeccuoHaAIbHOTO

Y BBICIIETO 00pa30BaHuUs.
TEMATHYECKOE IINIAHUPOBAHUE

10 KIIACC
Het/ | HanmeHoBaHue paszesioB U TeM nnporpamMmsl | KosndecTso JJIeKTpOHHBIE
4acoB (uudpoBsbie)
Bcero obpa3oBaTesbHbIE
pecypchl
1 3apoXKJeHHUe U pa3BUTHUE IBOJIIOLMOHHBIX 4
npeAcTaBJIeHUU B OMOJIOTUU
2 MuUKpo3BOIIOLMA U €€ pe3yJIbTaThl 14
3 Makpo3BoJiroLiud U e€ pe3yJIbTaThbl 6
4 [IporcxoxaeHre U pa3BUTHE KU3HU HA 15
3emie
5 [IpoucxoxeHue 4yeja0BeKa — aHTPOIIOreHes 10
6 JKOJIOTUA — HAayKa O B3aUMOOTHOIIEHHUAX 3
OPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM
C OKpYKallller cpesion
7 OpraHusMbl U cpesia OOUTaHUS 9
8 JKO0JIOTUA BUJI0B U NONYJIALUU 9
9 JKOJIOTHUS COODIEeCTB. JKOJIOTUYEeCKHe 12
CUCTEMBI
10 Buocdepa - rsiobanbHasg sKocucTemMa 6
11 YeJioBEK U OKpy:xKawllad cpeja 6
12 Pe3epBHOe BpeMs 8
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102
11 KVIACC
Het/ | HaumeHoBaHUe pa3zesioB U TeM nporpaMmel | KosmyectBo JJIeKTpOHHbIE
4acoB (uudpoBsble)
Bcero o6pasoBaTesbHbIE
pecypcel
1 buoJiorusa Kak HayKa 1
2 KuBble cucTeMbl U UX U3YUYEHUE 2
3 BuoJsiorus KJieTKu 2
4 XuMHUYecKasi OpraHru3anus KJIeTKU 10
5 CtpoeHue U QYHKLUUHU KIETKU 8
6 OO6MeH BelecTB U IpeBpallieHre 3HEPTHHU B 9




KJIeTKe
7 HacneacrBeHHast uHpopManus u 9
peann3anud eé B KJIeTKe
8 KusHeHHbIN UK KJIETKHU 6
9 CTtpoeHUe U QYHKIIMM OPraHU3MOB 17
10 Pa3MHOKeHHe U pa3BUTHE OPTaHU3MOB 8
11 ['eHeTHKa - HayKa 0 HaCJIeJCTBEHHOCTU U 2
M3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HacJaeJCTBEHHOCTH 10
13 3aKOHOMEpPHOCTH U3MEHYUBOCTHU 6
14 ['eHeTHKA Yyesl0BeKa 3
15 Cesiek1¥Msl OpTaHU3MOB 4
16 BUOTEXHOJI0THS ¥ CUHTETUYEeCKasi GUO0JI0TUS 4
17 Pe3epBHOe BpeMA 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
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