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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yuebHOMY TipenMety "buosorus” (nanee - OUOJIOTHS) Ha YPOBHE CPEITHETO
obmiero oOpazoBaHus pa3padboraHa Ha ocHOBe DenepaibHOTO 3ak0HA OT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bronorus» U OCHOBHBIX MOJIOKEHHUH (enepanbHOM paboueil mporpaMMbl
BOCITUTAHWSL.

VYueOnslil npeamet «buonorus» yrinyonénnoro yposHs nzydenus (10—11 kiaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB IpeameTHol obnactu «EcTecTBeHHO-HayuHble npeameTs». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHbie ydeOHBIE TPEAMETHI, M3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SBISIOTCA crnocoboM muddepennnanu oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeTHUM MPo(hecCHOHABHBIM U BHICITUM 00pa3oBaHueM. B To ke BpeMs KaKIbIHd U3
TUX Y4YeOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pellIeHue
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX C MpodopueHTanueit
oOyyaronuxcs ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4YHOrO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, IKOJIOTHUEH, TICUXO0JIOTHEH, CTIOPTOM UJTH BOCHHBIM JICJIOM.

[Iporpamma mo yueOHoMy npenmety "buonorus" maér mpencraBieHue O LeIU U 3a7adyax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypoBHE, ONpeeNsieT 00s13aTelIbHOe
(vHBapWaHTHOE) MPEIMETHOE COJCpIKaHHe, €ro CTPYKTYPHPOBAaHHE IO pas3leiiaM H TeMaM,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOC/Ie0BaTeIbHOCTh U3YUeHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OMOJIOTHH peaii30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpUBaeTCsl HAMPABICHHOCTh HA MOCEAYIOIIee pa3BUTHE OUOJIOTHUECKUX
3HaHWUW, OPUEHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTHYECKOTO MBIIIJICHUSI, MPEACTAaBICHUIl O 3J0poBOM oOpa3e KHU3HU, Ha BOCIHUTAaHUE
OepeXHOr0 OTHOIICHHS K OKpYyKarollel mpupoaHoil cpene. B mporpamme nmo 6MOJI0rumM TaKxke
MOKa3aHbl BO3MOYXKHOCTH yueOHOTo mpeameta «buosorus» B peanmsanuu tpedboBanuii ®I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM OOydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM AESITETbHOCTH OOYYaIOIIMXCS MO
OCBOCHHUIO COJEpKaHMUsSI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpelnHero oOmiero
o0OpasoBaHwUsI.

VYueOusbiii npeamer «buonorus» Ha ypoBHE cpeAHero oOmiero oOpa3oBaHMs 3aBepIlaeT
Ouosoruyeckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUEe 3HAHUI
oOyuaronuxcs o >KUBOM MPHUPO/ie, OCHOBAX MOJIEKYJIIPHON U KJIETOYHON OMOJIOTUH, SMOPHOJIOT UU
U OWOJIOTUM pPa3BUTUA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenne yuebHOro npeaMera «buosorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuXcs K OCeyIoIeMy MOJy4eHHI0 OMOJIOTHYECKOTO 00pa30BaHMs B By3ax
U OpraHM3alusAX CpenHero ImpogdeccuoHaabHOro obpa3oBaHus. OCHOBY €ro coJepiKaHus
COCTaBJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, TMOJYYEHHBIX NMPH H3YYEHHHM OOYyJaroLIUMUCS
COOTBETCTBYIOLIMX CHCTEMATUYECKUX pa3leioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 knaccax 3T 3HaHUS MOJTY4arOT pa3BUTHE. Tak, pacCIIUPEHbI U YrIIyOJIeHb
OMOJIOTHYECKHE 3HAHUS O PACTEHUsX, KUBOTHBIX, rpubax, OaKTepHsX, OpraHU3Me YelIOBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JOIMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPHIE MOYKHO MCIIOJIb30BaThb KaK OPUEHTUPHI IS
nocienyouero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH O00YJaIONTUMUCS IPH U3YICHUH (PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o y4yeOHOMy mnpenmery "buonorua" oTpakaer CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yyd4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIUM OPTaHMYECKOT0 MHpa Ha 3eMile, COXpaHEHHs OWOJIOTHYECKOrO pa3zHOOOpasHs
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOW OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENICKIMH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHHWKe, 300J0TMH, AHATOMHH,
¢usnonorun venoseka. B 11 kimacce M3ydaroTcsi HBOJIIOIIMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

YueOHnplii mnpeamer «buosnorus» mnpusBaH OOECHEUUTh OCBOCHHE OOYyYaromIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U MpaBWi, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, 3KOCHCTEMBbl, O BbIAAIONINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH, NMPUKIAJAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. J{s pa3BUTHSA U NOJJEpXKaHUS MHTEpeca oO0ydaromuxcsi K OMoJoruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKAHUU MTPOTrPAMMBI 110
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPWMEW CTAHOBJICHHUS M PA3BUTHUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb uzyuenus yue6Horo npenmera «buonorus» Ha yriyOia€HHOM YpOBHE — OBJaJCHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMd >KHUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHHU UCII0JIb30BaTh ATH 3HAHUS B (GOPMHUPOBAHUM MHTEpeca K
onpenenéHHoil obmacTu MpodecCHOHATBHOM NEATEeIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

Jloctrxenue 1enu u3ydeHus ydebHoro npeameta «buonorus» Ha yriayOGi€HHOM ypoBHE
obecrieunBaeTcs pelIeHuEeM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE 00YUYaIOLIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSIX, KOHIICTIIHMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBUIIaX, COCTaBIISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa; O CTPOCHHHM, MHOTOOOpa3uu U
OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIeTKA, OpPraHu3M, MOMYyMslus, BUJ, OHOreoleHO3,
6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HUCCIIEI0BAHUAX B OUOJIOTHH;

O3HAaKOMJICHHE  OO0ydJaroImuxXcsi €  METOJaMU  TO3HAaHUA  KUBOW  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HAyK (MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIIMH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJICOHTOJOTHH,  O3KOJOTHMH); METOJaMU  CaMOCTOSTEIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX UCCIeOBaHNI B jabopatopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIeHUE OOYYaIOIIUMUCS YMEHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWUTh, AHAIM3UPOBATH H
MCII0JIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOJIH30BaThCS OMOJIOTUYECKON TEPMUHOJIOTHEH U
CUMBOJIUKOM; YCTaHABIIMBATh CBS3b MEXK/IY Pa3BUTHEM OHMOJOTHUHU U COUATBHO-9KOHOMUYECKUMU
1 9KOJIOTUYECKUMU MTPOOIeMaMu YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBHUS CBOEH JIETETLHOCTH IO
OTHOLIEHUIO K OKpYKalolled MNpUPOJHONW cpenre, COOCTBEHHOMY 3[0POBbIO M 370POBBIO
OKPY)KAIOIIUX JIIO/IeH; OOOCHOBBIBaTh M COONMIOAATH MeEpbl MPOMUIAKTUKHA WH(OEKIHOHHBIX
3a00JIeBaHMi, MpaBUja TOBEACHUS B NpHUpojae U obecrieyeHHs O0e30MacHOCTH COOCTBEHHOM
KU3ZHEJEITEILHOCTH B YPE3BBIYAMHBIX CUTYAlUSIX MPHUPOJHOTO UM TEXHOTEHHOTO XapakTepa;
XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BuTHE Y 0Oy4aroIuXCcsi WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OHOJIOTHH,
pelaemMbpIMU €10 MpodJieMaMH, METOAO0JIOTHEH OHOJIOTHYECKOTO HCCIIEAOBAHUS, MPOBEICHUS



OKCMIEPUMEHTAIBHBIX HCCICAOBAHUM, pelIeHus] OWOJIOTMUECKUX 3a/ad, MOJAEIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIMTaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHeNbHBIM €€ OOBEeKTaM | SBJICHUAM; (POPMHUPOBAHUE HKOJOTHYECKOHW, TE€HETUYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTreHne 00yJaroImUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTIOIE30BAHIN
(cobmofenne TpaBWiI TOBENEHHUS B TPHUPOJE, OXpPaHBl BHUJIOB, OJKOCHCTEM, Ouocheps),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbSl OKPYXKarOIIMX JitoJed (COoOI0eHHsT Mep
npo¢durakTuku 3a00JIeBaHMiA, 0OecrieueHre 6€30MaCHOCTH KU3HEACATEIEHOCTH B YPE3BbIUANHBIX
CUTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS OMOJIOTHYECKIX
3HaHUU U YMEHHUN B MIOBCEJHEBHOM JKNU3HU;

CO3JaHME YCJIOBUH JUISI OCO3HAaHHOTO BbIOOpa OOYYaIOUIMMUCS HWHAWBHIYaIbHOM
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayolEeMy MpopecCHOHATLHOMY
CaMOOIIPENICTICHNI0, B COOTBETCTBUU C WHJUBUIYAJIbHBIMH HHTEpEcCaMd U MOTPEOHOCTAMU
peruoHa.

OOmiee 4ncIO 4acoB, OTBEACHHBIX Ha HM3y4eHHE OMOJIOTMM Ha YTIyOJEHHOM YPOBHE CPEHEro
obrrero oopasosanus, cocrapiisier 204 yaca: B 10 kinacce — 102 vaca (3 yaca B Hezenio), B 11 kiracce — 102
yaca (3 gaca B HEJIEII0).

OT160p opraHn3alMoHHBIX GOPM, METOIOB U CPEJICTB O0yUEHHsI OMOJIOTUN OCYIECTBIISIETCS
¢ yuétoMm crenuuKu ero coAep KaHusi U HaIpaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTro
o0pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro NPOPEeCCHOHAIBHOIO U BBICHIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIIOBHEM TIpH OOydeHMH OHMOJIOTHH Ha YriayOJEHHOM YpPOBHE SIBJISIETCS
MPOBEJCHUE JTA0OPATOPHBIX U MpaKTHYeCKuX paboT. Takke ydacTue oOydaromuxcs B
BBITIOJIHEHUH TPOEKTHBIX U yueOHO-HCCIIE0BaTENbCKUX PAa0OT, TEMaTHKa KOTOPBIX OTPEeIseTCs
YUHTEIEeM Ha OCHOBE UMEIOIIUXCSI MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBHIA.

COJAEPKAHUE OBYYEHUS

10 KJIACC

CogepxaHue  MporpamMMmbl,  BBIACIEHHOE Kypcusom, HE  BXOJUT B  IPOBEPKY
rocyfaapcTBeHHoO# urorosoit arrectanuu (I 1A).

Tema 1. Buosiorusi kak Hayka

CoBpemeHnHast 6uosorust — KoMIJIekcHas Hayka. KpaTkas uctopust pa3BUTHs OHUOJIOTHU.
buonoruueckne Hayku M u3ydaemble UMHU Tpobiembl. DyHIaMEHTaIbHBIC, MPUKIATHBIE U
MTOMCKOBBIEC HAYYHbBIE UCCIIEOBAHMSI B OMOJIOTHH.

3nauenue Ouosiorud B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI
mupa. [Ipodeccun, cBsizanHbIe ¢ OHOJIOTHEH. 3HAYeHUE OMOJIOTHH B TPAKTUYECKON JACATEIHPHOCTH
YEeJI0BEKa: MEIUIMHE, CEJIbCKOM X031 CTBE, IPOMBILLIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoncTpanuu

Hoptpersl: Apucrorens, Teodpacr, K. Jlunneit, XK. b.Jlamapk, Y. dapsun, VY. Iapseii,
I'. Mennens, B. W. Bepunaackwuii, W. II. [laBnos, U. . Meunuxos, H. WM. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, . K. bensies.

Tabnuip! 1 cxeMbl: «CBSI3b OHONIOTHH C APYTUMH HayKamMuy», «Cucrema OHOIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U X U3yYeHHE
JKuBble cucTeMbl Kak mpeaMeT n3ydeHus ouonoruu. CBONCTBA )KUBBIX CHCTEM: €JMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTh M YINOPSJOUYEHHOCTh



CTPYKTYpPbI,  OTKPBITOCTb,  CAaMOOpraHM3alus, CaMOBOCIPOU3BEICHUE, Pa3IPaKUMOCTh,
W3MEHYHMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alydMd JKUBBIX CHUCTEM: MOJICKYJSAPHbIA, KJIETOYHBIM, TKAaHEBBIN,
OPraHu3MEHHBIMN, MOIYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN (OMOTEOTICHO TUYECKHIA ),
ouoctepnsiid. [Iporeccsl, mpoucxoasme B XHUBBIX cUcTeMaX. OCHOBHBIE MPU3HAKU >KUBOTO.
Kuzub kak opma cymiectBoBaHusl Matepuu. Hayku, u3ydaromne >kMBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3ydenne XuBBIX cucTeM. Merojpl Onosormueckoi Hayku. HaOmrojeHue, u3MepeHue,
SKCIEPUMEHT, CUCTeMaTu3auus, MeraaHanu3. [loHsATHE O 3aBUCHUMON M HE3aBUCHUMOU
nepemeHHOM. IlnanupoBanme skcnepumenta. llocranoBka u mposepka rumnore3. HyneBas
runore3a. [loHaTue BEIOOPKU U €€ JOCTOBEpHOCTh. Paz0opoc B Ononormueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTAaTOB. [IpUUMHBI UCKaKEHUS PE3YJbTATOB SKCIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIC TIPU3HAKK JKWU3HW», «bromorndeckue cucrembl», «CBOHCTBa
KUBOW MaTepum», «YpPOBHM OpPTaHU3ALUU KUBOW MpUpoab, «CTpoeHue KMBOTHON KIETKW», «TKaHH
KHUBOTHBIX», «CHCTEMbI OpPraHOB YeIOBEUECKOro opraHu3may, «buoreoneHosy», «buocdepar, «Meros
H3Y4YEHUS KUBOU IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE OOOPYAOBAHWE MJIsi TPOBENCHUS HAOMIONCHUN, HW3MEPCHHH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcronp3oBaHue pa3IMIHBIX METOJIOB ITPU U3YYEHUH KUBBIX CHCTEM).

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(QyHKIMOHANbHAS €AMHULIA KUBOTO. MICTOpHS OTKPBITHUS KIETKHU.
Pabdoter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. lIneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJICKYJASIPHOH H  KIETOYHOW OHMOJIOTMHM: MHKPOCKOTHS, Xpomartorpadus,
anekTpodope3, METOJ  MEUYEHBIX aromMoB, auddepeHnuanpbHoe eHTpUudyrupoBaHue,

KYJbTUBUPOBAHUEC KJIETOK. M3yuenue @urcuposanHvix K/1emoK. DJIeKTpOHHAs
MUKpOCKONUs. Kongoxranvnas mukpockonus. Bumansbroe (npusicusHennoe) uzyuenue Kiemox.
JdemoHcTpauuu

Hoptpersr: P. I'yk, A. JleBenryk, T. IlIsann, M. Ulneiinen, P. Bupxos, K. M. bap.

Tabmuibl u cxembl: «CBETOBON MUKPOCKOIT, «DIEKTPOHHBIM MUKPOCKOI», «VcTopHs pa3BUTHS
METOJI0OB MUKPOCKOITHI.

OO6opyoBaHue: CBETOBOM  MHKPOCKOI, MHKpPOMpENnapaTthl PacTUTEIbHBIX, IKHUBOTHBIX U
OaKTepHaTbHBIX KICTOK.

IIpakTuueckass padora «l/3ydeHne MeromoB KJIeTouHOW Owonmormum  (Xpomarorpadus,
anekrpodopes, muddepenimansaoe eaTpudyrupoBanue, [1L[P)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKu

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bosa u e€ posb
KaKk pacTBOPHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHMM KIIETKH, TEIJIOPEryIsLnu.
MuHepanbHbI€ BelleCTBa KJIETKH, UX OMoJoruyeckas poiib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BelecTBa KiIeTku. buosnornueckue noaumepsl. benku. AMMHOKHCIOTHBIH
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAS
CBsi3b. BropuuHas, TpeTnyHas, 4yeTBepTUUHAs CTPYKTypbl. [leHarypaums. CBoiicTBa O€JIKOB.
Knaccugukanus 6enkos. buonornueckue GyHKIMN OENKOB. [IpuoHsl.

VYraeBojsl. MoHOCaxapuabl, JUCAaXapHibl, OJUrocaxapupl U mnoyucaxapuabl. OOmui
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAoB. buonornyeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuasl.  'mapodunbHO-TUApOoQoOHBIe  cBoMcTBa.  Kiaccudukanus — aummos.
Tpurnuuepuasl, pochoaunuiel, BOCKU, cTepouibl. buonornyeckue Gpynkiuu nunuaoB. O0mue



CBOHMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK n PHK. Crpoenne HyknenHoBbIX kuciaoT. HykneoTuast.
[Mpunuun komiuiementapuoctu. Ilpasuno Yapradda. Crpykrypa JHK — nBoifnas crmpaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B knetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsa3u B moJiekyine AT®. buonornueckue
¢ynkuuu  AT®. BoccraHoBIeHHbIE TEPEHOCUMKH, UX (YHKOIMU B KIETKe. /Jpyeue
nykneosuompugpocpamor (HT®). CexsenupoBanue JHK. Memoow: cenomuxu, mpanckpunmomuxu,
nPOMeOMUKU.

CrpykTypHass OHOJOTHs: OMOXHMMHYECKHE W OMO(PH3MUECKUE HCCIECIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpPBI OMOMOJIEKYI. Moderuposanue cmpykmypol u hyHKYuil OUOMONEKY U
ux komniexcos. Komnviomepnuli ouzaiin u opeanudeckuil cunmes OUOMONEKYN U UX HENPUPOOHBIX
ananozos.

JdeMoHcTpanuu

Hoptperst: JI. [Tomuar, k. Yorcon, @.Kpuk, M. Yunkunac, P.®pankaun, O. Carrep,
C. IIpy3unep.

Jluarpammbl: «PacrpeneieHne XMMUYECKUX JJIEMEHTOB B HE&KUBOH mpuponey», «PacnpenencHue
XUMHUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabauiel u cxembl: «Ilepuoanyeckast TabaUIa XUMHUSCKUX 3JIEMEHTOBY, «CTPOCHHUE MOJIEKYIIbI
BOJIIbI», «BemecTBa B coctaBe opranm3moB», «CTpoeHHe MOJNEKyIbl Oenka», «CTPYKTYpbl OEeIKOBOM
MOJIeKyNbI», «CTpoeHHe MONEeKYyn yriieBoloB», «CTpoeHUe MOJEeKyN JHIUAO0BY, «HykinenHoBbIe
KHCTOTBDY, «CTpoerne Monekynsl ATOx.

OO6opyoBaHue: XUMUYECKast IOCYa U 000pyI0BaHHUE.

JlaGopaTopHas pa6oTa «O0HapyxeHHE OSIKOB C TIOMOIIBIO Ka4E€CTBECHHBIX PEAKIIHIA».

Jlabopatopuass pa6orta «lVccrnenoBanne HYKJICHHOBBIX KHCIIOT, BBIJEIECHHBIX M3 KIJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunsl KIETOK: 3yKapuoTHUecKas U Mpokapuoruyeckas. CTpyKTypHO-(YHKIIMOHATIbHbIE
00pazoBaHUs KIETKH.

CtpoeHne mnpOKapUOTHYECKON KiIeTKH. KieTouHas CcTeHka OakTepwii M apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenue U pyHKIMOHUPOBAHUE dyKapuoTHUecKoil kieTku. [InazmaTndeckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4eckod wmemOpaHbl. TpaHCHOPT BeIIECTB yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddy3us, obneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). [lomymponunaemocts MemOpanbl. Pabota
HATPUIi-KaIMEeBOro Hacoca. DHAOIUTO3: MMHOIUTO3, (paronuro3. Jk3ounuto3. Kinerounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTCHHI, IpuOOB.

Huromnasma. Ilurozons. Llurockener. J[BmwxeHue utoriazMbel. OpraHoOUIbl KIETKH.
OpnoMeMOpaHHbIE OpraHouIbl KIeTKH: sHAomIazmaTuueckas ceth (OIIC), anmapar ['onbmxw,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOWIOB KIIETKU.
CrpoeHue TpaHYISApHOTO pETUKYIyMa. Mexanusm nanpasnenuss 6eaxkos 6  OIIC. CuHTE3
pacTBopuMbiXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynspHBIi)
SHAOIUIa3MaTHUeCKuii peTukyayM. CekperopHas (yHKUUs anmapata [onlbmxu. Mooupurayus
benxos 6 annapame Ionvooicu. Copmupoeka benxos ¢ annapame I oav0xcu. TPaHCIIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX KieTok. Kierounslit cok. Typrop.

[lonyaBTOHOMHBIE OpPraHouAbl KJIETKW: MHUTOXOHJPUH, IIACTUABL. [Ipoucxosicoerue
mumoxondpuii u naacmud. Cumbuozenes (K.C. Mepedxcroeckuil, JI. Mapeynuc). CTpoenne u QyHKITUU
MUTOXOHAPHUH U miacTul. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIEC TUIACTUABI (POTOCUHTEIUPYIOIIHX
AyKapHuoT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEMKOTIIACTHI BBICIIMX PACTEHUI.

HememOpanubie opranousisl kietku CtpoeHue u QyHKIIUU HEMEeMOpaHHBIX OPraHOUIOB
KJICTKH. PuGocomsl. IIpomescymounvie Gunamenmoi. MukpopuiiaMeHTbl. Akmunogbie



MUKqubM]ZaMeHWIbZ. MpIeuHbIe KIJIICTKHU. Axmunosole KOMNOHEHN1bL HeMblUleYHblX
knemox. MukpoTpyoouku. Kitetounsiit nentp. CTpoeHHe W ABIKEHHE KT'YTUKOB U PECHHYEK.
MukpoTpyOouku muTomiasmMel. LleHTpuons. Berku, accoyuuposannvle ¢ MUKpoguiamenmamu u
muxpompyoouxamu. Momopnuwie benxu.

SAnpo. OGosnouka spa, XPOMATUH, KapUOIJIa3Ma, SAPBIIIKA, UX CTPOCHUE U (DYHKIHH.
SnepHbrii 6enkoBBIA MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sApe. dyxpomamun u cemepoxpomamun. beTKN XpOMaTUHA — TUCTOHBL. JJuHamuka s10epHoti 000104KU
6 mumose. Hoeprulii mpancnopm.

Knerounsie  BrmtoueHus. CpaBHUTENbHAs  XapakTEpUCTUKAa  KIETOK  JYKapHOT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

Hoptpertsi: K.C. Mepexkopckuit, JI. Maprysmuc.

Tabmuiel u cxembl: «CTpoeHHE YKAPUOTHUECKON KIETKW», «CTpOCHHE YXHUBOTHOH KIICTKHY,

«CTpoenne pacTUTENbHON KIeTKN», «CTpOeHHe MUTOXOHAPUNY, «Snpoy», «CTpoeHrne IpoKapruoTHYeCKOn
KIIETKU.

OO6opy/oBaHUE: CBETOBOH MHUKPOCKOI, MHKPOIpEnapaThl pacTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpOIpenaparbl 0aKTepruaibHbIX KIETOK.

JlabopaTtopHas padoTa «/I3ydeHne cTpoeHUS KIETOK Pa3TUIHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydueHue CBONCTB KIETOUHOW MEMOPAHBD».

JlaGopaTopHasi padora «lccnenoBanue mia3Moir3a 1 IeTIa3MoI3a B PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3ydenue IBMKEHNUS UTOMIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U MpeBpalleHHe JHEPIUU B KJIeTKe

AcCUMWIALNS U TUCCUMWIALNS — JBE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepoTpodHBIN. YUacTHe KUCI0poaa B OOMEHHBIX MpoIleccax. JHEPreTHIECKOe
obecrieuenne KieTku: npeppamieHue AT® B oOMeHHBIX mpoiieccax. DepMEeHTATUBHBIA XapaKTep
peakiuii KIeTogyHoro Meradosm3ma. GepMEeHThI, HX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHUSL.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPTraHMUYECKUX KaTaln3aTopoB. benku-akTuBaTOpH U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUuHBIN CHHTE3 OpPraHUYECKUX BelEecTB B KieTke. DorocuHTes. Anokcucennvlii u
oxcuzennvi gpomocunmes 'y oaxmepuii. Ceemocobuparowue nueMenmvl U NUSMEHMbl PEaKYyUuOHHO20
yenmpa. Ponp  xmoporuiactoB B mpouecce  gorocuHTe3a. (CBeroBas M TEMHOBas
bazpl. @omoovixanue, Cs, Co. u CAM-muner  pomocunmesa.  IlpoaykTuBHOCTH  (POTOCHHTE3A.
Bnusinue pa3nuyHbix pakTopoB Ha CKOpPOCTh poTocHHTE3a. 3HaUeHUEe (OTOCHUHTE3A.

Xemocunre3.  Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepoOaKTepuu, BOAOPOIHbIC OAKTepUHU. 3HaYCHHE XEMOCHHTE3A.

AnasrpobHbIe opranu3mbel. Buabl 6poxkenusi. [IpoayKTel OpoxKEHUS U UX HCIOJIb30BaHUE
4eloBEeKOM. AHa’pOOHBIE MHUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAUTENH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. DTallbl SHEPreTH4eckoro obmeHa. [loAroToBUTENbHBIN ATarl.
I'mukonn3 — 6ecKUCIOPOIHOE PACHIEIUICHHE TIIOKO3bI.

buonornueckoe okuciaeHue, WM KJIETOYHOE AbIXaHHWE. PoJib MUTOXOHIpUI B mpoLeccax
OMOJOTHYECKOTO OKHCJICHUS. [uknuueckue peaxKLuu. OxkucnurensHO€
bochopunupoBanue. Juepaus membpanno2o epaduenma npomonos. Cunmes AT®: paboma npomonnou
AT®-cunmaser. llpenumyiniecTBa a’poOHOTO TyTH OOMEHa BEIHIECTB TMepel aHadPOOHBIM.
D¢ dekTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoncTpanuu

Hoptperst: JIx. [puctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupt u cxembl: «DOTOCHHTE3», «DHEPreTHUEeCKUil 0OMen», «brocunres 6enkay, «CtpoeHue
(bepmenTay, «XeMOCHHTE3.




O0opyioBaHUE: CBETOBOM MHUKPOCKOIN, OOOPYJOBaHUE I TPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOITPEapaToB.

JlaGopaTopHasi padorta «/3yueHre KaTAIMTHYECKON aKTHUBHOCTH (EpMEHTOB (Ha MpHUMEpe
aMUJIa3bl WK KaTallasbl)y.

JlaGopaTopHnasi padora «/3yueHue (pepMEHTATUBHOTO pacIleIICHUs] MEPOKCHIa BOIOPOJa B
PACTUTCIILHBIX U ) KUBOTHBIX KIICTKAX».

JlaGopaTopHasi pa6oTa «CpaBHEHHUE MPOLIECCOB (POTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHUE MPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HaciienctBeHHasi uHpopMauus U peajau3anus eé B KJIeTKe

Peakuuun matpuyHoro cunres3a. [IpuHIMI KOMITIEMEHTAPHOCTH B PEAKUUSIX MATPUYHOTO
cuHTe3a. Peanusanus HacnencTBeHHOW WHQoOpMmanuu. ['eHeTMueckui KoJi, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTD. Co3spesanue mampuunvix PHK 6 sykapuomuueckoii Kiemxe.
Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTese Oenka. YcinoBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIoT. Poib pubocom B OuocunTtese Oernka.

Coepemennvle npedcmagnenus 0 cmpoenuu 2enog. OpraHu3aius TeHoMa y IPOKAPHOT U YKAPHOT.
Perynsmmsi akTUBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (®D. XKakob, XK. Mano). Moaexyaaphole
MeXanusmuvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pezynayuu pabomei eenog. Perynsmus
OOMEHHBIX MPOIIECCOB B KileTKe. KiieTounsiii romeocTas.

Bupycer — HekneTounbie GOpPMBI )KU3HU U 0ONUTaTHBIC TTapa3uThl. CTpoeHHEe MPOCTHIX U
CJIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. Kusuennviii yukn JHK-cooepocawux supycos,
PHK-cooepacawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa, unmezpasd.

Bupycueie 3a0oneBanus denoBeka, JKMBOTHBIX, pactenuid. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmecpayus u aumanuz oonvwux maccugos («bigdata») cmpyxmypuvix
ouonocuueckux oannvix. Hanomexnonozuu é buonocuu u meouyune. Ilpocpammupyemvie QyHkyuu 6eaxos.
Cnocobwt docmasKku iexapcms.

JdemoHcTpauuu

IToptpersi: H. K. Konbiios, 1. V. IBaHOBCKUI.

Tabmuim! u cxembl: «brocunaTes Oenkay, «I eHeTnaecknii Koay, «Bupycei», «bakreprodarmy.

IIpakTuyeckas padora «Co3ganne MOJEIN BUPYCa.

Tema 8. ZKu3HeHHBbIH HUKJ KJIETKU

Knerounslii muki, ero mepuonsl u perymsinus. Wurepdaza u muto3. OcoOeHHOCTH
mporeccoB, mpoTekatouux B uHTepdase. Iloaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTHUYECKUN) MEPUOJIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa.  [lpunmuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CUHTE3, aHTUNAPAJUICNIbHOCTh. MexaHusm
permukaunu JIHK. Xpomocomsel. Ctpoenue xpomocom. TernoMepsl u Tenomepasa. XpoMOCOMHBIM
HaOOp KJIETKH — KapuOTHIL. J[MMIOUTHBIA M TaruiouAHbIN Habophl XpomocoM. ['oMosiornyHbie
XpoMocoMBbl. [10510BbIE XPOMOCOMBI.

Henenne xneTkn — MuTo3. CTaguu MHUTO3a U MPOUCXOJAIINE B HUX MPOUECCHL. THIIbI
Murto3a. KapuokuHes n nuToknHes. buonornueckoe 3HaueHrEe MUTO3A.

Perymsiiust MUTOTHYECKOTO IMKIAa KIeTKU. [Iporpammupyemasi kierouHas TuOenbp —
aroITos.

Knerounoe siipo, XxpoMocoMmbl, (DyHKIIMOHANbHAS T€HOMHUKA. Mexanusmul nponugepayuu,

ougppepenyuposxu, cmapenus u cubenu kiemox. «Lugposas kiemkay — obuoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTIeMKU.

JdeMoHcTpanuu



Tabmuupl 1 cxembl: «OKU3HEHHBIH LUK KICTKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemnuxanus JJHK.

O6opyaoBaHue: CBETOBOH MUKPOCKOI, MUKpONpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa JIyKay.

JlaGopaTopHasi pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIpEnapaTax.

JlabopaTopuasi padota «HaOmonenre MuTO3a B KJIeTKax KOHUMKA KOpEHIKa JyKa (Ha TOTOBBIX
MUKpOIIperapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opranu3mMoB.  OJHOKJIETOUYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS M KUIHEACATEIILHOCTH OTHOKICTOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucThl. KolloHnanbHble
OpraHU3MBl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBarenbHas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacroIoKeHHs
TKaHE! B OpraHax pacTEHUM.

Tkanu OKMBOTHBIX W  4YejloBeKa. THUMbl JKUBOTHBIX TKaHEH: ANHUTEIHANIbHAs,
COEJIMHUTENIbHASA, MbllleuHasi, HepBHas. OCOOCHHOCTH CTPOEHUs, (QYHKIMN M PacloOKeHHUs
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Oprassl. BereraTuBHbBIE ¥ F€éHEpAaTUBHBIE OpraHbl pacTeHU. OpraHbl 1 CUCTEMBI OPTaHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranudmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIN 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIbl COSAMHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
XKTYTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl W HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranne opranu3mos. [lorjomenne BOJIbI, YTJIEKUCIOIO ra3a U MUHEPAJIbHBIX BEILIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBAPEHHUE.
[IutaHnne MO3BOHOYHBIX KMBOTHBIX. OTAENbl NMULIEBAPUTEIBHOrO TpakTta. lluiieBaputenbHbIe
xenesbl. [IumeBapurenpHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuid. Jpixanue >kuBoTHBIX. [{uddy3us razo yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlpixatenbHas mMOBEepXHOCTh. JKaGepHoe U JI€rouHoe
JpIXaHue. JIpIxaHWe TO03BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHMS JIErKMX IO3BOHOYHBIX JKUBOTHBIX. JlpIxaTelnbHass cucrema uyenoBeka. MexaHu3m
BEHTUJISIUH JIETKUX y NTUI U MIIeKoNUTaromux. Perynsius apixanus. JlpixareabHbie 00bEMBIL.

Tpancnopt BemiecTB y OpPraHu3MoB. TpaHCIOPTHBIE CHCTEMbI pacTeHuil. TpaHcmopT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opransl. KpoBeHOCHas crcTema o3BOHOYHBIX
KHUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBbIE COCYIObl W KpoBb. Kpyru kpoBooOpaiieHws.
OBOJIIOLMOHHBIE YCIOKHEHHUS CTPOEHHMS KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX HKMBOTHBIX.
PaGora cepnaria u e€ perynsiusi.

Beinenenne y opranusMoB. Belnenenue y pacteHuil. BblieneHue 'y IKMBOTHBIX.
CoxparutenbHble Bakyosid. Opransl Bblienenus. uibTpalysi, cekpenns 1 00paTHOe BcachblBaHNE
KaKk MEXaHM3Mbl pPa0bOThl OpraHoB BblAeNeHUsA. CBsA3b MOJOCTH Tejla € KPOBEHOCHOM H
BBIJICIIUTENIBHON CHCTEMaMHu. BpleneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Iloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHA. OOpa30oBaHUE MOYH Y YETOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil u
LUCTBI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.



3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI M MX IPOU3BOIHBIE. 3aIIUTa OpraHu3Ma
or Oonesneil. MMmyHHass cuctema uenoBeka. KIETOUHBII M TyMOpPaJbHBIH HWMMYHHTET.
Bpoxaéuuelii u  mpUOOpeTEHHBIM  crieuu(UYecCKuii UMMYHHUTET. Teopus KJIOHAJIBHO-
cesnektuBHOoro ummynurera (I1. Dpaux, ®@. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBAaHHH.

Pasgpaxxumocte M perymsinus y OpraHu3moB. Pa3apaXMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts u peryisinus y pacteHuid. PocToBble BemiecTBa M Mx
3HAYCHUE.

HepBHasi cucrema u peduiekTopHas peryisnus y XUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHeb
TOJIOBHOTO MO3Ta TO3BOHOYHBIX KXHBOTHBIX. Peduiekc u peduekropHas myra. besycnoBusie u
YCIIOBHBIE pedIIeKCHI.

['yMopanbHas perynsuus M SHIOKPUHHAs CHCTEMa >KUBOTHBIX U 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3aMMOCBSA3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHas cuctemMa.

JdeMoHcTpanuu

Iloprper: N. I1. ITaBnos.

Tabmuuer  u  cxembl: «OQHOKIETOYHbIE  BOJOPOCIHN», «MHOTOKIETOYHBIE  BOJOPOCIH»,
«bakrepum», «lIpocreiimmey, «OpraHpl IBETKOBBIX pacTeHUN», «CHUCTEMBI OpPTaHOB ITO3BOHOYHBIX
KHUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHm pacTeHuid», «KOpHEBBIE CHCTEMBI»,
«Ctpoenne credist», «CTpoeHHE JTHCTOBOW IUIACTUHKMY», «TKaHM KMBOTHBIX», «CKEleT dYeloBeKay,
«ITumeBapurenbHas cuctemay, «KKposeHocHas cucremay, «JlpixarenbHas cucremay, «HepBHas cucremay,
«Koxay», «Mplmeqynas cucrema», «BeigenurensHas cucreMay, «OHIOKpHHHAS cucTeMa», «CTpoeHue
MBITIIBD, «MIMMyHUTET», «KUIIIeaHOTOIOCTHBISY), «CXeMa MUTaHUus pacTeHu», « KpOBEHOCHBIC CHCTEMBI
MO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHme IulaHapunm», «BHyTpeHHee cTpoeHue
nokzaeBoro uepmsi», «HepBHast cucrema poiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHast cucrema nTuiy, «HepBHas cucremMa MileKonurTarommx», «HepBHas
cucTeMa 4enoBekay, «Pediexey.

OOopyioBaHME: CBETOBOM  MHKPOCKOI, ~ MHKPONpENapaThl  OZHOKIETOYHBIX  OPraHU3MOB,
MHKpOIpEnapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIGKIIMM HACEKOMBIX, HITIOKOXKHUX, >KUBBIC
9K3EMIUIIPEl KOMHATHBIX PpAaCTeHWH, TepOapHy pacTeHUH pas3HBIX OTHENOB, BIAXHBIE NpernapaThl
KMBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECITO3BOHOYHBIX JKHBOTHBIX, CKEJET 4YeIOBEKa,
obopynoBaHHe JUIS JEMOHCTPAIlMM TMOYBEHHOI'O M BO3AYIIHOTO IUTAHHS PACTEHHH, pacCIICIUICHUS
Kpaxmaia U OenKoB Moj JecTBHEM (EepMEHTOB, O0OpYIOBAaHHWE ISl JEMOHCTPALUH OIBITOB IO
M3MEPEHHIO )KU3HEHHOH EMKOCTH JIETKMX, MEXaHM3Ma JIbIXaTeIbHBIX IBHKEHHH, MOIEN TOJIOBHOT'O MO3Ta
Pa3INYHBIX )KABOTHBIX.

JlabopartopHas padora «/3ydyeHue TKaHel pacTEHUI.

JlaboparopHas padora «/3ydyeHue TKaHEH JKUBOTHBIX».

JlaboparopHas padora «/3ydyeHrue opraHoB [IBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPraHU3MOB: Oecroioe (BKIII0Uasi BET€TaTUBHOE) U MOJI0BOE. Bubl
0€ecI0I0ro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYISAU, (hparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. IlonoBbie kieTkw, wiu rameTtsl. Meio3. Craguu Meiio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuid cMpICii Mei03a U TOJIOBOTO
npouecca. Meo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipem3aponpimieBoe  pasurue. ['ameToreHe3 y KHUBOTHBIX. [loJOBBIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBHIX KiIEeTOK. CrepmaTtoreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

Omno0TBOpeHHE U AYMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHHUS:
HapyXHO€, BHyTpeHHee. [laprenorenes.

NunuBuayanbHOe pa3BUTUE OPTAaHU3MOB (OHTOTEHE3). IMOPHOIIOTHS — HAyKa O Pa3BUTHH
OPraHu3MoB. Mopgocenes — 0ona us enagnvix npooaem amopuonozuu. Konyenyus mopghozernos u modenu
mopghozenesza. Ctanuu 3MOpHOTeHe3a >KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Turbr



OpoOneHust. [Jemepmunuposannoe u Heoepmunuposannoe Opobnenue. Bracmyna, munwl  Oracmyi.
OcobenHoCTH JPOOJICHUS MIICKOTMTAIOIINUX. 3apOJBIIIEBhIC JTUCTKU (TacTPYISALUs). 3aKiaaKa
OpPraHoB M TKAaHEH M3 3apOJBILIEBBIX JUCTKOB. B3anMHOE BIMsSHHME YacTeld pPa3BUBAKOLIETOCS
3apojplima (AMOpHUOHANIbHAS MHIAYKINS). 3aKajJKa TIaHa CTPOCHHS JKMBOTHOTO KaK pe3yJIbTaT
MepapXUUYECKUX B3aUMOJICHCTBUN TEHOB. BimsHue Ha SMOPHOHAIBHOE Pa3BUTHE DPA3TMYHBIX
(haKkTOPOB OKPYKAKOIIEH CPEIIBI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHblil nepuoa. Ilpsmoe u Hempsimoe
pazButue. Pa3Butme ¢ metamopdo3oM y OECIIO3BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE MPAMOTO M HENPSIMOIO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl pPEryaslMud pPOCTa KUBOTHBIX U denoBeka. Cramuu
MOCTIMOPHOHATBHOTO PAa3BUTHUSL y KUBOTHBIX M YeIOBeKa. [leprHoJbl OHTOTCHE3a YeIOBEKa.
Crapenue 1 cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pa3smHoxkenune u pasurue pacreHuil. I'amerodut m cnopodut. Meio3 B KMU3HEHHOM
nukie pacrenuii. OOpa3oBaHue CrHop B Ipoilecce Menosa. ['ameroreHes y pacTeHUH.
Omo0TBOPEHNE H Pa3BUTHE PACTUTEIBHBIX OPraHu3MoB. J[BOWHOE OIUIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJslMi OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JdeMoHcTpanuu

optperst: C. I'. HaBammn, X. [Ineman.

Tabmuiel 1 cxembl: «BereraTuBHOE pasMHOXKeHHE», «THIBI  OECIoNoro Pa3MHOKEHHSD»,
«Pa3MHOXKEHME XJIAMUJIOMOHA/Ib», «Pa3MHOXeHHue »5BriieHb», «Pa3zMHOXKeHHe TuIapbDy, «Meilo3y,
«Xpomocomely, «l'amerorenes», «CTpoeHue SHIEKICTKH W crepMmaTo3ongay, «OCHOBHBIE CTaIuu
OHTOreHeszay», «lIpsmoe u Hempsimoe pasButue», «Pa3zBurhe Mmalickoro xyka», «PasBurhe capaHumwy,
«PasBuTHe JATYmIKH», «JIBOWHOE OIJIOMOTBOPEHHE Yy IIBETKOBBIX pacTeHuil», «CTpoeHue CeMsH
OJIHOJIOJIbHBIX W JIBYJIOJIbHBIX pacTeHUil», «KU3HEHHBIA ITUKII MOPCKOW KamycTb», «KU3HEHHBIN LUK
MXay, «KM3HEHHBIN IIUKIT TAIOPOTHUKAY, «KMU3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SSIHIEKIETOK U CIIEpMAaTO30MI0B, MOIEb
«IMKIT pa3BUTHS JIATYIIKI.

JlaGopaTopHas pa6oTa «/3y4eHne CTpOCHNUS MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOITperiapaTaxy.

IIpakTnueckasi padora «BrlABIEHHE TIPU3HAKOB CXOJCTBA 3apONBINICH  ITO3BOHOYHBIX
KUBOTHBIX».

JlabopaTtopHas padoTa «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIINX PACTCHUL.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust craHOBiIEeHHsS | DPa3BUTHs TEHETUKM Kak Hayku. PabGoter I'. Menmgens,
I'. ne ®puza, T. Moprana. Posb oTedecTBEHHBIX y4Y€HBIX B pa3BUTUHU TeHeTHKH. PaboTer H.
K. KossuioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, F0. A. ®ununuenko, H.
B. Tumodeera-Pecosckoro.

OCHOBHBIE T'€HETUYECKUE TIOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucTas JMHUSA, THOPUAbI, TeHOTHUMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
TUOPUA0TIOTMUECKUM, ITUTOJIOTHUECKHI, MOJIEKYJISIPHO-T€HETUUECKHIA.

JdeMoncTpanuu

Hoptperst: I'. Mennens, [I'. ne ®pus, T.Mopran, H. K.Konbuos, H. U. BaBunos, A.
H. Benozepckuii, I'. 1. Kaprieuenxo, 0. A. ®ununuenxo, H. B. Tumogees-Pecosckuii.

Tabauupl 1 cxeMbl: «MeTo/pl reHeTHKNY, «CXEeMbI CKpPEIHBAHUS.

JlaGopaTtopuasi padota «/lpo3oduiia kak 00BEKT FreHETHIECKUX HCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpasus
ruOpuoB nepBoro nokojenus. IlpaBuno momuHuMpoBanus. BTopoit 3akoH MeHnzaens — 3aKoH
pacuienyieHust Ipu3HakoB. LluTonornueckue 0CHOBBI MOHOTMOPUHOTO CKpeluBaHus. ['umnoresa
YUCTOTHI FaMeT.



Ananmusupyromiee  ckpemuBaHue.  [IpomMexxyTouHbli  XapakTep  HacJeIOBaHMS.
Pacmiennenre npu3sHakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacjeA0BaHus MPU3HAKOB. [{uTonornueckre OCHOBBI AUTHUOPUIHOTO CKPEIIMBaHUSI.

CueruieHHOE HacenoBanue npu3HakoB. Pabotel T. Moprana. CrierniieHHOE HaclieI0BaHNE
TE€HOB, HAPYIIEHUE CLETUIEHU MEXAY F'€HaMH. XPOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHHU3M OIpPENENICHUs 0J1a. AYTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbIl MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacinenoBanue Npu3HAKOB, CUETIEHHBIX C MTOJIOM.

l'enotun kak nenocrHas cucrema. llnedoTponusi — MHOXKECTBEHHOE JIEHCTBHE T€HA.
MHOKECTBEHHBIN ajuien3M. B3anMoIeicTBUE HEaUIebHbIX T€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tomumepust.

['eHeTMYEeCKUIT KOHTpPOJIb PpA3BUTHSA PACTEHHUM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(bM3HOJIOTMYECKUX TTPOIIECCOB, MMOBEICHUS U KOTHUTHUBHBIX (YHKIIMH. [ eHeTHYECKEe MEeXaHU3MBbI
CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUSL «XO35UH — MAPa3UT» U «XO3IUH — MHUKPOOHOM).
['eneTnveckue acmeKThl KOHTPOJISI U U3MEHEHUs HACIEICTBEHHOUW MH(GOpPMAIMKU B TOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

Iloptpersi: I'. Mennens, T. Mopras.

Tabmumbel u cxeMbl: «IlepBeiii u BTOpOM 3akoHB MeHaens», «Tpermit 3akoH MeHaensy,
«AHanm3upymomiee ckperuBanue», «HemomHoe gomuHMpoBaHHE», «CIEIUICHHOE HAC/EI0BaHUE
NpU3HAKOB y JApo3odmiby, «['eHernka moia», «Kapuorum denoBekayn, «Kapuorum apo3odhuiibny,
«Kapuorun ntuiisn», «MHOKECTBEHHBIN alljien3M», «B3auMoeiicTBre reHoBy.

OO6opynoBaHue: MOAETb I IEMOHCTPAllMM 3aKOHOB EAMHOOOpa3wsi THOPHUIOB TIEPBOTO
MIOKOJICHUS 1 PacIIeIICHUS TPU3HAKOB, MOJEIB JUIS IEMOHCTPAIIMHU 3aKOHA HE3aBHCUMOT'0 HACIIEIOBAHHS
MIPU3HAKOB, MOJENB Ul IEMOHCTPAIMN CLEMJICHHOTO HACIEIOBaHMS NIPU3HAKOB, CBETOBOH MHKPOCKOII,
MHKponpernapart: «/Ipozodumnar.

IIpakTnyeckass padora «3yuyeHne pe3ysnbTaTOB  MOHOTMOPHIHOTO  CKpPCIIMBAHUSA Y
TPO30(UITBD.

IMpakTnuyeckast padora «/3ydeHne pe3yabTaTOB JUTHUOPUTHOTO CKPEIIUBAHUS Y APO30PUITBD).

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aunmonelictBue renHotuna u cpeapl npu GopmupoBaHuu ¢GeHoTuna. M3MeHYMBOCTH
npusHakoB. KadyecTBeHHbIE U KOJIMYECTBEHHBbIC NpPU3HAKU. Buabl U3MEHYMBOCTU:
HEHACJICJICTBCHHAs U HACJIeICTBEHHAsI.

MoaudukanroHHass ©3MEHYUBOCTh. Poiib cpenbl B GOpMHPOBAaHUM MOAU(PUKAIIMOHHON
n3MeHunBocTd. Hopma peakuuu mnpuzHaka. BapuandoHHBIA psiji U BapUallMOHHAs KpHUBas
(B. Noranncen). CoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH.

I'enotnnnyeckass W3MeHYMBOCTh. (CBOMCTBA TE€HOTHUIIMYECKOM HM3MEHYMBOCTH. Bubl
TeHOTUITNYECKON U3BMEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatrBHAsS M3MEHYMBOCThL. MeEi03 U MOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIJAHUM I€HETHYECKOTO Pa3HOOOpa3us
B IIpeJeiax OqHOTO BUA.

MyrauroHHass W3MEHYMBOCTb. BHIbl MyTanui: TE€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTalUU. SnepHble W LMUTOIMJIA3MATHYECKHE MYTallUH.
Comarnueckre W MoJoBble MyTanuu. [IpuynHBI BOZHUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTMYECKUX
psigoB B HaciencTtBeHHoW wusMeHunBocTu (H.M. BaBunos). BuesnepHas W3MEHUYHMBOCTH H
HaCJIEICTBEHHOCTb.

Onucenemuka u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

Hoptperst: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.



Tabmuupl W cxembl: «Buasl  u3meHunBocTH», «MoandukauuoHHass  W3MEHYHBOCTHY,
«KomOuHaTHBHAsT W3MEHYMBOCTBY», «Melo3», «OmionorBopenue», «l eHernueckue 3aboieBaHuUs
yenoBekay, «Bulibl MyTauuii.

O6opynoBaHue: KUBBIE U repOapHbIe SK3EMIUIPBI KOMHATHBIX PaCTeHUH, pUCYHKH ((poTorpadumn)
YKUBOTHBIX C pa3iIMYHBIMH BUIAMH U3MEHUUBOCTH.

JlaGopaTopHasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOAU(DHUKAIIMOHHON W3MEHYMBOCTH.
ITocTpoenune BapuallMOHHOIO Psiia U BApUALlMOHHON KPUBOM.

I[pakTuyeckas padora «MyTtanun y Ipo30puiibl (Ha TOTOBBIX MUKPOIpernapaTax).

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuotun denoBexka. MexayHapoaHass IporpaMma HCCIEIOBaHHUS T€HOMa 4YeJIOBEKa.
Metoapl U3ydeHHs] TEHETUKH YeJIOBEKAa: TeHEaJIOrn4eCKui, OJU3HEIOBBIN, [TUTOTeHETHYECKUN,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJIEKYyIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHne
TE€HOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITHPOBAHKE, B TOM YHclie ¢ momoibio [T1P-
ananu3a. HacneacrBennbie 3a0o0ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JIE€3HU YEJIOBEKA.
Bone3nn ¢ HacimeaCTBEHHOW MPEApaclooKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TEeHETUKH B
MPEAOTBPAIICHUNA M JICYCHUH TEHETHYECKHX 3a00JIeBaHUN ueloBeKa. MeIUKo-TeHEeTHUEeCKOe
KOHCYNnbTHpOBaHUE. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3ay». ITHUYECKHUE aCIIEKThI
Hccae0BaHUM B 00JIACTH PETaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTndeckue GakTOPhI MOBHIIIIEHHOW YyBCTBUTEIHLHOCTH Ue€IOBEKa K (DU3UIECKOMY U
XUMHUYECKOMY 3arpsA3HEHHUIO OKpYXKaromeh cpeapl. ['eHeTudyeckas NpeapacnoyioKEHHOCTb
YyeJIoBeKa K MaTOJIOTHsIM.

JdeMoHcTpauuu

Ta6JII/II_IBI U CXCEMBEI. «Kapnomn YCIIOBCKaA», ((MCTOI[BI HU3YYCHHA T'CHCTHUKU YCIIOBCKaA»,
«[eneTnueckre 3a00IEBaHMS YETOBEKAY.

IpakTuyeckas padora «CocTaBlIeHNEe U aHAIN3 POIOCIOBHON.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukamusi ¥ celeKuus. 3apoKJACHUE CEJIEKUMM M JoMecTHKanuu. Yuenwe H.
W. BaBunoBa o lleHTpax NPOMCXOXKACHUS W MHOTO0Opasusi KylIbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUM COPTOB PAcTeHUU U MOpoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacieacTBeHHOM m3MeHunBoctd H. WM. BaBunoBa, ero 3HaueHue Juis
CEJIEKIIMOHHOM paboTHI.

MeTtompl ceneKIMoHHOM paboThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBIA U MHIUBUIYATbHBIH.
Dtanbl KOMOMHAIIMOHHOW cenekinuu. VcnblTanue mpou3BOAMTENeH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C MOMOIIBIO OLEHKU (DEHOTHIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJIEKIIMOHHOW paboTel. PamuanuoHHblii u
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb30BaHre TeHOMHOTO PelakKTUPOBaHUsI U MeTOJ0B pekoMOnHaHTHBIX JIHK ams monmydenust
HCXOJHOTO MaTepHasa JJisi CeNEeKIINH.

[lonyuenune mnonumionnoB. BHyTpuBHIoBas rubpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpUIUHT. HepoacTBeHHOE cKpeluBanue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas TUOpUAM3AIUS.
[Ipeomonenne Oecraonuss MEXBUAOBBIX THOPUAOB. JIOCTHXKEHHS CENEeKIMM pAcTeHH U
JKUBOTHBIX. «3enénas pegonioyusy.

CoxpaHeHHe M M3y4€HHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH M UX JTUKHX
poauyel TSl cO3/IaHusl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue u ynpdaejleHue ceHemudeCcKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NnpomMblCI106bLX
HCUBOMHBIX 6 YEJIAX YIYUULCHUA CYUWeCmEYIoWUX U CO30aHUsL HOBBIX I’lOpOd, JIUHUL U Kpoccoe, 6 mom ducie

C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAVUHbIX UCCIe008AHUL, Nepedosbix Udell U NepCneKmueHbIX
mexHon02Ull.

JdeMoHcTpanuu



Hoptpersi: H. W. BaBunos, W. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxeMbl: «L{eHTPBI MPOUCXOKICHNS U MHOT0OOPa3Hst KyJIbTYPHBIX PACTCHUI», «3aKOH
FOMOJIOTHYECKUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH», «Meroapl cenekuum», «OtnanénHas
ruOpuau3anusy, «MyTarenesy.

JlabopaTtopuas pabora «l3ydueHre COpPTOB KyJIbTYPHBIX PACTCHUW U TMOPOJA JTOMAITHUX
KUBOTHBIX».

JlabopaTtopHas padora «/I3ydueHne METOAOB CEIEKIIUUA PACTCHHI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN».

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHXKCHHSI CEJICKIIMM PACTCHHUH W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBIN YUaCTOK, B TCINIMYHOE X03HCTBO, B
JIa0OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOI'O LICHTPA )».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAsI OMOJI0T U

OOBEKTHI, HUCIOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3MBbI, WX XapaKTepucTUKa. TpaguIluoHHasi OWOTEXHOJOTHSA: XJIeOOTeUeHHe,
MOJTy4eHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJeNUe. Mukpoouonorudeckuii cuate3. OOBbeKThI
MHKPOOHOJIOTMYECKUX TexXHOoJIoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHue TEXHOJOTMH W HMHCTPYMEHTOB  IEJIE€HANpPABJICHHOTO HM3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C IEIBIO MOJTYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX
HE BCTPEYAIOIINECS B MPUPOJIe OMOCHHTETUUECKHE ITyTH.

Kiterounass mnxkeHepus. MeTosibl KyJabTypbl KIE€TOK M TKaHEW pAaCTEHWH U >KMBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamzanms U coMaTtudeckuil smOpuorenes. McmonbzoBanue
rariouioB B CCJICKIINU paCTeHHﬁ. HOﬂyquue MOHOKNIOHANbHBIX — anmumen. Hcnonav3osanue
MOHOKNOHAJIbHBIX U NOJUKIOHAJIbHbLIX dAHmMumesl 6 Meduuuye. I/ICKYCCTBGHHOG OIIIOAOTBOPCHUC.
PekoHCTpyKIMs SHLEKIETOK W KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpAaHCIUIAHTALMM SAEp
KJIETOK. Texunonocuu 0300p06]l€Hu}l, Ky1omueupoeanust u MUKPOKJIOHAJIbHO20 PA3SMHOMNCEHUA
CeNbCKOXO3SUCMBEHHBIX KVIbMYP.

XpoMOCOMHasi U TeHHas UHXeHepus. VICKyCCTBEHHBIN CHHTE3 T'€éHa U KOHCTPYMPOBAHHE
pekomOunanTtHbIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHUS W TEPCIIEKTHUBHI
XpOMOCOMHOM W TEHHOM HWH)XXEHEpUHU. ODKOJOTHYECKHME U JTHUYECKHUE MPoOJIeMbl TeHHON
VMHKEHEPUU.

Menununckue 6uotexunonoruu. [loctreHomuas nudponas meauiuaa. [T1IP-auarnoctuka.
MeTa00I0MHBIHM aHaIU3, TEHOLIEHTPUYECKUI aHAIN3 IIPOTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcronb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nounxeHepus
Ui pa3paboTKH (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUSI KOMITJIEKCHBIX
TKaHEW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMOMPUHTHHra U ckadoJIUHTa A pelieHus
3a/1a4 NePCOHAIM3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C II€NIbI0 0OecriedeHns KOMOMHUPOBAHHOM 3allUTHl OT
Bo30yauTeneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB (yHKIMoHupoBaHus PHK-
COJIepsKalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Ta6J'II/ILII>I n_cxeMbl: «Mcronp3oBanne MHKPOOPTaHN3MOB B HNPOMBIINUICHHOM HIPOHU3BOACTBEY,
«Knerounas HUHIKCHEPU S, «["ennas HUHIKCHEPUS).

JlaGopaTopHasi pa6oTa «/3y4eHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llonyueHre MOIOYHOKUCIBIX TPOAYKTOBY.

SKCKprHﬂ «buorexHomornsa — BaKHEHIIAS Npou3BOAUTCIIbHAA CHJIa COBPEMCHHOCTHU (Ha
OMOTEXHOIOIHYECKOE HpOI/ISBO,Z[CTBO)».

11 KJIACC

Tema 1. 3aposkaeHue u pa3BUTHE IBOJIOLUOHHBIX NIPEACTABJEHUI B OM0JI0T MU



OpomounonHas Teopust Y. Jlapsuna. IIpeanocbuiki BO3SHUKHOBEHUSI JapBUHU3MA. JKU3HB
U HaydHas JearenpHocTh Y. JlapBuHa.

JBuwxymue cwibl 3Bosonuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
pPa3sMHOXEHHMS OpPraHW3MOB, HACJIEJICTBEHHAs HM3MEHUYMBOCTh, Oopbba 3a CylIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmiienue cuaTeTnyeckoit reopun 3Bostonuu (CTD). HelitpanbHas TEOpHS SBOJIIOIHH.
CoBpemeHHast BOJIOIMOHHAS OMO0JIOTHsA. 3HAYEHHE SBOJIIOLIMOHHOM TEOpuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAay4YHON KapTUHBI MUDA.

JdeMoHcTpanuu

Ioptpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosswe, Y. Japsun, C.
C. YerBepukos, U. U. [lImansraysen, k. Xonneitn, . K. benses.

Tabnuiet u cxembl: «Crucrema xuBoi npupoas! (o K. JInaHeo)», «JlecTHUIA JKUBBIX CYIIECTB
(o Jlamapky)», «MexaHu3m (HopMHUPOBaHHS IPUCIIOCOOICHNUHN y pacTeHH U KHUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra nyrtemectBus Y. Jlapeuna», «Haxoxku Y. lapBuna», «®opmbl 00prObI 3a
cymectBoBanue», «llopomsl romyOeit», «Muoroobpasue KylbTYpHBIX (GoOpM KamycTbl», «lloposl
JOMAIIIHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuHy)», «Cxema COOTHOIIEHUS
JBIDKYILIUX CHUJI 9BOIIOLUNY, «OCHOBHBIE [1OJI0KEHUS CHHTETUYECKOW TEOPUU 3BOJIFOLIUM.

Tema 2. Mukpo3BoJIonusi M eé pe3yjibTaThl

[Monmynsammst kak >MeMeHTapHas eauHuma 3Bojtonnu. CoBpeMEHHBIE METOABl OIEHKH
TEHETUYECKOTO Pa3HOO0pasus U CTPYKTYphI oMy, Vi3meHnenue reHoGoH 1a TomyIsuy KaK
AJIEMEHTApPHOE DHBOJIIOIMOHHOE SIBJICHHWE. 3aKOH TeHeTH4YecKoro paHoBecus Jk. Xapmw,
B. Baiin6epra.

DOneMeHTapHble (PaKTOPHI (IBIDKYIIUE CHUIIBI) JBOJIONWH. MyTallMOHHBINA MpoIiecC.
KombOunatuBHas n13MeHYUBOCTH. [[peiid reHoB — ciydaiiHble HeHAITPaBIECHHbBIEC N3MEHEHUS YaCcTOT
atenedt B momymsanusx. OhdexT ocHoBarens. dpgexm Gymoinounoco copaviuika. Crudicenue
2EeHeMU4ecKo20 pazHooopasus: npuyunsl u cieocmsust. Iposesnenue s¢hghexma opetigha eenos 6 bonvuiux u
maneix nonyrayusx. Murpanuu. M3omsiiust nmonyasnuii: reorpadudeckas (MpOCTpaHCTBEHHAs),
Ounosornueckast (pernpoyKTUBHAS).

EcrecTtBenHbli 0TOOp — HampaBistonuid ¢GakTtop 3BOMONUUA. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUN, CTAOWIU3UPYIONIMH, pa3pbiBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HUKHOBEHME U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHU3MOB KakK pe3yabTaT MHUKPOIBOJIONMU. BO3HHKHOBEHHE
pHUcnocobaeHuit y opranuzMoB. ApoMopdo3bl u uanoagantauuu. [lpumeps! npucnocobaeHuil y
OpraHu3MoB:  MopQojoruueckue, (U3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIHH.
WM3onsmms — kimroueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CUMMOATPUUECKOe (SKOJOTHYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JmuTeIbHOCTh SBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BOMOLIMOHHONW OHOJOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXpaHEHUs
O6uopaszHooOpaszus. MUKPOIBOMIONUS U KOAIBOJIOIUS TApa3sUTOB M UX X035€B. MEXaHH3MBI
(dhopMHUPOBaHUS YCTOWYMBOCTU K aHTHOMOTHKAM U CIIOCcOObI OOPHOBI ¢ HEll.

JdeMoncTpanuu

Hoptpersr: C. C. Yersepuxos, . Maiip.

Ta6J'II/ILIBI 1 CXCMBI! ((MYTaLII/IOHHaH HU3MCHYUBOCTB», «HOHyJ'IHI_II/IOHHaSI CTPYKTYpa BUAa», «Cxema
MPOABJICHUSA 3daKOHaA XapuH—BaﬁH6epra>>, «I[BI/I)KYII_II/IQ CHJIBI 3BOJIFOLIMN)), «ODKoJornuecKas HU30JIA s
HOHy.TIHLII/Iﬁ CEBAHCKOM (1)0pen1/1», «Feorpa(bI/IquKaﬂ N300 JTUCTBCHHUIIBI CI/I6I/IpCKOﬁ 1 JIMCTBCHHHIIbBI
aaypcxoﬁ», «HOHYJ'DII_II/IOHHLIG BOJIHBI YHUCJICHHOCTHU XWUIIHUKOB U IKCEPTB», «Cxema }.IeﬁCTBPIH
CCTCCTBCHHOI'O 0T6opa», «q)OpMLI 60pB6BI 3a CyHICCTBOBAHUCY, «HH}.‘LYCTpHaHLHLIIZ MCIaHU3M», «KuBnie
HCKOIIaCMbIC), <(HOKp0BI/ITeJ'ILCTBeHHa$I OKpackKa JXUBOTHBIX», «Hpe;[ynpemﬂalomaﬂ OKpacCKa JKUBOTHBIX),
«DHU3HOIIOTHYECKHE aJganTainumny, ((HpI/ICHOCO6J'ICHHOCTB OpPraHu3MoB 1 eé OTHOCHUTCIIBHOCTB), ((KpI/ITepI/II/I
Buga», «Bunel-nBoiiHukm», «CTpykTypa Buza B npupoae», «CrnocoObl BHI000pa30BaHU»,




«["eorpaduueckoe B11000pa3oBaHue TPEX BUJIOB JIAHIBIIICH», « DKOIOTHUECKOE BUI000pa30BaHIE BUJIOB
cuHuIY, «llomummion el pacreHuity, «KamycTHO-peaeuHbIi rTHOPHI.

O06opyioBaHue: repOapuu paCTCHUN, KOJJICKITMH HACEKOMBIX, Uydelia IITHIl U 3BEpeil C MpuMepaMu
Pa3IUYHBIX TPUCTIOCOOJICHUH, Yydelia MTHUI U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHHH OJIN3KUX BUIOB,
00pa30BaBIIUXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BbIsBICHHE U3MEHYMBOCTH Y 0COOCH OHOIO BUIAY.

JlabopaTtopHas padoTa «[IpucrnocobneHus OpraHU3MOB u ux OTHOCHUTENbHAS
LIEJIECO00Pa3HOCTHY.

JlaGopaTopHasi padoTa «CpaBHEHHUE BHJIOB 110 MOP(OIOrHUECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThbl

Mertonpl  M3ydeHHST MAakKpoO3BOJIOUMH. [lameoHTOJIOrMYEeCKHMEe METOAbl  M3Y4EeHUS
sBosroninu. [lepexoHbie GopMbl M PUIIOTEHETUYECKHUE PSAAbI OPraHU3MOB.

buoreorpadpuueckue meronsl usydeHuss sBomonuu. CpaBHeHue ¢Giaopsl U (hayHbI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue odmactu 3eMau. BUasi-dHAEMUKN U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPABHUTEILHO-MOP(OIOTUYECKUE METObI U3YUCHHS DBOJIIOIUH.
['eHeTnueckne MexaHU3MBbl ABOJIOIMU OHTOTEHE3a M TOSIBJICHUS 3BOJIIOLMOHHBIX HOBIIECTB.
['oMonornyHeIe U aHAJIOTUYHbBIE OpraHbl. PyIMMeHTapHbIe OpPraHbl U aTaBU3Mbl. MOJIEKYJISIPHO -
TeHEeTUYEeCKHe, OWOXMMHYECKHE W  MAaTeMaTHYeCKUe METOJbl  HW3YYCHHs]  DBOJIOIHUU.
I'omonoruunsie renbl. COBpeMEHHBIE METO I TIOCTPOCHHS (PHIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAallUM ¥ HBOJIOLNS TEHOMOB.

OO6mre 3akOHOMEPHOCTH (TPaBUIIA) SBOJOUMH. [Ipunyun cmenvt Gynxyuii. HeoOpaTumMocTh
SBOJIIOIMA. AJTaniTUBHAS paaranusa. HepaBHOMEPHOCTh TEMIIOB YBOJIOLIHMH.

JdemoHcTpauuu

Hoptpertst: K. M. bap, A. O. Koanesckuit, @. Mromep, O. I 'ekkenb.

Tabuuie 1 cxembl: « DHITOTCHETHYSCKUH PSIT JIOMIATN, «APXEONTEPUKCY, «3BEPO3YOBIC SIIEPHI»,
«Crerouedanb», «Punuodure»y, «CeMeHHBbIC NANOPOTHUKNY», «buoreorpaduueckue 30HBI 3eMIIHY,
«/Ipeiid) xoHTHHEHTOB», «Penukrb», «HavanbHbie cTagiuu 3MOPHOHAIBLHOIO Pa3BUTHS IMO3BOHOUHBIX
KUBOTHBIX», « OMOJIOTMYHbBIC U aHAJIOTHYHBIC OPTaHbl», «PyJIUMEHTBI», K ATABU3MBI», «XPOMOCOMHBIE
HAOOpbI 4YeJOBEKa W IIMMIIAH3e», «[JIaBHBIC HAMpaBlICHHUS HBOIIONUNY, «OOIMe 3aKOHOMEPHOCTU
IBOJFOIIHI.

O0opy/oBaHue: KOJJICKIIUU, repOapuu, MYJSDKH HUCKOMAEMbIX OCTATKOB OPTaHHM3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYJTUMEHTAPHBIX OPTaHOB U ATAaBU3MOB, KOJJICKIIMY HACEKOMBIX.

Tema 4. IIpoucxoskaeHue u pa3BuTHE )KU3HA HA 3emJie

Hayunple rumnortes3bl MpPOUCXOKJEHUS >KU3HM Ha 3emie. AOHOreHe3 M IaHCIEPMHUS.
JloHayuHble TPEICTABJICHUSA O 3apOXKACHUU KU3HU (KpealMoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO03apOK/JICHU KU3HU U €€ onpoBepkeHue onsiramu @. Penu, JI. Cnannanuanu, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE ATanbl HEOpraHudeckoi sosronuy. [lnanerapuas (reosorudyeckasi) BOJIOLUS.
XuMuyeckasi 3BOMIONHS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O6pazoBanue noiauMepoB u3 MoHoMepoB. KoarepatHas runoTes3a
A. W.Onapuna, runorte3a nepBuuHoro OynaboHa JIxk. XonneiiHa, reHeTHYeckas THMIIOTe3a
I'. Ménnepa. Pu6osumer (T.Yek) m rumore3a «vupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

Hcropusa 3emum m metonasl €€ wusydeHus. lckomaemble OpraHMYECKHME OCTaTKH.
I'eoxponosoruss u e€ Mmeroapl. OTHOcuTenbHass W AOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHonOrnyeckas mKaua: J0Hbl, 3pbl, IEPUOJIBI, DIIOXH.

Hauanbnsie sTanel opranndyeckon 3Bosround. [losiBiieHre U 3BOIOIMSA MEPBBIX KIIETOK.
OBomonuss MeTtabonu3Mma. Bo3HMKHOBeHHE MepBbIX 3KocucTeM. COBpeMEHHBbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomarosmTsl. [IpokapuoTel u
JYKapHUOTHI.



[Ipoucxoxaenue sykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKJICHUE BUPYCOB.
[IpoucxoxkaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TPyNIl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONUU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl PACTCHHIA.
Brixon pacrenuii Ha cymry. [losiBiieHHE cIOpOBBIX pacTEeHU U 3aBOeBaHUE UMU cyllid. CeMEHHbIE
pactrenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIC ATambl ABOJIIOIHUHA KXUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpa0oBBIE
XKUBOTHBIC. JKH3HBb B BOJIC. DBOIIOIUS TO3BOHOYHEIX. [Iponcxoxiaenne ampuOuii 1 penTHiInii.
[Ipoucxoxnenue miexkonutaromux W nrtul. [lpuHiun kimodeBoro apomopdosza. OcBoeHue
0€CITI03BOHOYHBIMH H MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3emiie TIO dpaM U MEPUOoaaM: apXe, MPOTEPO30H, MaIe030i, ME3030H,
KaiiHO301. O0I1as XapakTeprucTHKa KJIMMaTa U reoJoru4eckux npoieccosn. [losiBnenue u paciser
XapaKTEPHBIX OPraHW3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHS W BIWSHHE HAa Ta30BBIA COCTaB
aTMoc(hepsl.

MaccoBbie BBIMUPAHUSI — IKOJOTHYECKUE KPU3HMCHI Mpouuioro. IIpuuuHel u cieacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOrMYeCKUi KpusHc, ero ocodeHHoctu. IIpobmema
COXpaHeHus1 OMopa3zHooOpasus Ha 3emiie.

CoBpeMeHHasi CUCTeEMa OpraHu4YecKoro Mupa. [IpuHIUIEI KiIacCupUKAIIMH OPTraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuun

Hoptpersr: ®. Pemu, JI. Cnamnmanuanu, JI [lactep, W. W. MeunmkoB, A. W. Omapus,
Jbx. Xonmeiin, I'. Mémnep, C. Munep, . FOpn.

Tabmumber u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo wm3ydeHHIO
caMo3apoXICHHS KU3HM», «Cxema ombita C. Muiiepa, I'. FOpn», «9Tamsl HEOPTraHMIECKOH dBOIOITUN,
«["eoxpoHonornyueckas mkana», «HadanbHble 3Tanbl OpraHMYEcKol IBOMOINY», «Cxema 00pa3oBaHMS
JYKapHoOT MyTéM cuMOmorenesa», «Crcrema >KHBOW TpHPOAb», «CTpoeHHE BHpycay, «ApoMopdo3bl
pactenuit», «PuHuodurb», «OIHOKIETOYHBIC BOIOPOCIH», «MHOIOKICTOUYHbBIE BOAOPOCIN», «MXn»,
«[TarmopotHukm», «l'omoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHA
JKUBOTHOTO MHPa», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimmey, «KuieunomnonocTHbiey, «llmockue
gepBn»,  «Unenucronorue»,  «PuiOb»,  «3emHOBOmHBIE»,  «lIpecMpikatommecs»,  «lITHIBIY,
«MuekonuTaroniuey, «Pa3BuTue ®uU3HU B apXeWcKkoil spey, «Pa3BuTHe KU3HU B IIPOTEPO30MCKON 3pey,
«Pa3BuTHE KH3HU B Malie030MCKON 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOMN apey», «Pa3BuTHe KU3HU B
KaitHO30M KO pey, «CoBpeMeHHasl CHCTEMa OpTraHUIeCKOr0 MHPay.

OOopyoBaHue: repOapun pPacTeHHH Pa3IMYHBIX OTETOB, KOJJICKIMH HAaCEKOMBIX, BIIAJKHBIC
Iperaparsl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIGKIIMM WIJIOKOXKHX, CKEJIEeThl IT03BOHOYHBIX
KMBOTHBIX, Uydella NTHI] U 3BEpei, KOJUICKIIMH OKAaMEHENOCTEH, MOJIC3HBIX HMCKOMAEMbIX, MYJISDKH
OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryanbsnas nadoparopHas pabora «MoaenupoBaHue onbiToB Mumiepa—tOpu no u3ydeHuto
aOMOTeHHOT0 CHHTE3a OPraHNYECKUX COCTMHEHNH B IEPBHYHON aTMOChEpe».

JlabopartopHas padora «/3ydueHue u onucaHue UCKOMAeMbIX OCTATKOB JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3ydenne ocOOCHHOCTEH CTPOSHHS PACTEHUN Pa3HBIX OTIIENIOBY.

IIpakTnyeckas pagora «3ydeHne ocoOOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspgensl u 3agaun aHTpOIOJIOrMU. MeTo bl aHTPOIIOJIOTHUH.

CraHOBJIEHHE NPEACTABICHUN O NPOUCXOXKICHUU 4YEJIOBEKa. PEeMIuo3HbIE BO33PEHUS.
CoBpeMeHHbIE HAYyYHbBIE TEOPUH.

CxoncTBO 4enoBeka € KMBOTHBIMU. CHCTEMATHUYECKOE IIOJIOKEHHE YEJIOBEKA.
CBujerenbcTBa CXOJACTBA 4YEJIOBEKA C HKMUBOTHBIMH:  CPaBHHUTEIBHO-MOP(OJIOrHUYECKHE,
sMOpuooruyeckue, (HU3NOJIOro-OMOXUMUYECKHUEe, NoBeJAeHYeckre. OTIWYMs YeloBeKa OT
KUBOTHBIX. [IpSIMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3sBuUTHE IOJIOBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.



JBwxymme  cuiabl  (PakTOpbl)  aHTPOINOreHe3a:  OWOJIOTHYECKHE,  COLUANIbHBIC.
CooTHolIeHre OUOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaIMU aHTpOTIOreHe3a. PanHue 4enoBekooOpasHble 00e3bsHBI (TIPOKOHCYIIbI)
Y paHHUE MOHTH/IBI — O0IIMe TPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPATIOMUTEKH —
JBYHOTHE IPEAKU JItonen. UenoBek ymelnbld, IepBble M3rOTOBJICHMs Opyaui Tpyna. Yemnosek
NPSIMOXOIALINIA W TIEPBBIA BBIXOJ JIIOJEH 3a mpeaensl Apuku. YenoBek redaenboeprckuii —
oOIIMii Mpe0K HeaHAePTAIBCKOTO YeIOBEKA U YeJIOBEKa Pa3yMHOTO. UemoBek HeaHaepTaIbCKHiA
KaK BHJI JIIOJEH XOJOJHOIO KJIMMAaTa. YelloBEK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUMI
YeJI0BEeK, OCBOGHHE KOHTHHEHTOB 3a npezaenamu Adpuku. [laneoreHeTrnka u majaeoreHOMHUKA.

DBOJIONMST COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBIH OTOOp B MOMYISALMUSAX YETIOBEKA.
MyrannoHHbBIH npouece U noauMophusM. [lonmynsiuoHHbIE BOJHBIL, Apei] reHoB, MUTpaIMs U
«3(hdeKT ocHOBATENSA» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbuine pacel: eBporneouHas (eBpasuiickasi),
aBCTpaO-HEerpouIHasl (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTM pacCcelieHWs 4YeloBeKa 1o IutaHere. EauHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh YeioBeKa K pa3HbIM YCIOBUSAM OKpY KaroLei
cpensl. BnusiHue reorpaduyeckoil cpeisl U Apeidda reHoB Ha MOPQOJOTHI0 U (PU3HOJIOTHIO
YEJI0BEKa.

MexauciurimHapabie MEeToAbl B (pu3uueckod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIFOIIMOHHASL ~ AQHTPOIOJIOTHUS M MAJCOAHTPOINOJIOTUS  YEJIOBEYECKUX  MOMYIISIUM.
buoconmaneHple  WCClENOBAaHWS ~ NPUPOJABI  4YenoBeka.  MccimenoBaHume — KOSBOIIOLNN
OMOJIOTMYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuun

Iloptpersi: Y. HapBun, JI. JIuku, f. . Porunckuii, M. M. T'epacumoB.

Tabuuiel 1 cxeMbl: «MeToabl aHTPOTIOTIOTHIY, «I 0JTOBHOM MO3T YenoBekay, «HemoBekooOpa3HbIe
06C3BHHBI>>, «Ckeser 4JejioBeKka U CKEJIET HHIMMITaH3EC», <<Py,ZII/IMCHTI>I 1 aTaBU3MBD), «I[BI/I)KYIHI/IC CHUJIBI
AHTPOITOTEHE3a», « IBOIIOIMOHHOE IPEBO YETIOBEKA», «ABCTPAJTIONUTEK», «HeToBeK yMelnbIit», «UemoBek

NpAMOXOASIIMIY, «JleHucoBckuid uenoek» «Heannepranbib», «KpoManboHIb», «IIpenku yenoBekay,
«TarIbl DBOIONHHN YeJIOBeKay, «Packl yemoBekay.

O6opynoBanue: MyJSDKA ~ OKAMEHENIOCTeH, TIPEIMETOB MAaTepHUANbHON KYJIbTYphl TPEIKOB
yenmoBeka, pernpoxaykunu ((ortorpaduu) KapTHH ¢ MH(OIOTHYECKUMH U OHOJIEHCKUMH CIOKETaMU
MIPOUCXOXKJICHHS YelloBeKa, (oTorpaduy HaXOIOK MCKOMAEMBIX OCTATKOB YEIOBEKa, CKENeT YeloBeKa,
MO/IEINb Yeperia YeIoBeKa 1 uepera MruMIaH3e, MOJIeTh KHCTH YelToBeKa U KICTH ITUMITaH3€e, MOJIEH Topca
MIPEIKOB YEIOBEKA.

JlaGopaTopHnasi pa6ora «/3ydeHne 0COOCHHOCTEH CTPOEHHs CKeNeTa YellOBeKa, CBA3aHHBIX C
MIPSIMOX XK TEHHEM).

IIpakTnyeckas: padora «/3ydyeHue 3K0IOrMYECKUX aAanTalluil YenoBeKay.

Tema 6. DJxojormss — Hayka O B3aMMOOTHOLICHHMAX OPraHM3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxkneHue W pasBuTHEe OSKosormd B Tpynax A. ['ymGompara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. Cs3b
9KOJIOTUH C APYTUMU HAyKaMH.

Metonst sxonoruu. [loneBsie HaOMIOACHUA. DKCIEPUMEHTHI B SKOJIOTUU: MPUPOIHBIE H
naboparopHbie. MoienupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKpPYKAIOILIEH CpeJlbl: JTOKATbHBIMH,
PErMOHAIBHBIN U TI00aIbHBIN.

3HaueHHE SKOJIOTMYECKUX 3HAHUU JUIS YEJIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHE KaK
OCHOBA CBA3€H YeloBeueCcTBA C NpUPOJoH. DOPMUPOBAHUE DKOJOTHUYECKOW KYJIBTYPBl H
9KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

Hoptpersr: A. 'ymbonbar, K. @. Pynbee, H. A. CeBepuio, 3. I'ekkenb, A. Tenciu, B. H. Cykaués.

Ta6n1/1m>1 U cxembl: «P a3acCiabl OKOJOI'MH», «MCTOI[LI OKOJIOIrun», «Cxema MOHUTOpPHUHTA
OKpY’Karollel cpenib».




JlaGopaTopHas padora «/3yueHrne MEeTo0B IKOJIOTHYECKUX UCCIET0BAHUI.

Tema 7. OpranusmMsl u cpea 0OMTaHUSA

Okonorndyeckue (akropbl W 3aKOHOMEpHOCTH uX JeiictBus.  Knaccugpukarms
OKOJIOTUYECKUX  (pakTOpoB:  abumoTWyeckue, OHOTHUECKUE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH ACUCTBHS dKosorndeckux (akropoB. IIpaBuno mumammyma (K. Ilnpenrens,
10. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue GakTopbl. CBET KaK 3KOJOrHUeCKHi GakTop. JlelicTBIE pa3HBIX YIaCTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TIPYNIbl PACTEHUN U JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTrHalIbHAas pojib cBeTa. doTonepuoausm.

Temneparypa kak skojoruyeckuit ¢axrtop. [leiicTBue TeMmmeparypbl Ha OpPraHU3MBI.
[ToliknnorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosoruueckuit dakrop. [IpucnocoOneHus pacTeHuil K Mo IepKaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOHIEHWIO K Boje. [IpucmocoOneHust
YKUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHMA.

Cpenpl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAasA, MOYBEHHAs, INIyOWHHas
MOANOYBEHHAsI, BHYTpPUOPraHu3MeHHas. DU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucrnoco0aeHus: OpraHu3MoB K KH3HU B Pa3HbIX Cpellax.

buonornueckue purmel. BHennue u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOJMYHBIC PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

XKuzuennsie popmbl opranusmoB. [lonstue o xuzHeHHo#l (opme. KusHeHHbIE DOPMBI
pacTeHui: AepeBbs, KYCTapHHMKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TPABBI.
XKuznennele (GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI, a’3pOOUOHTHI. (OCOOEHHOCTH
CTPOCHHMS ¥ 00pa3a )KU3HU.

buotnueckne Qaxtopbl. Buabpl OHOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaiu3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMA JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabauip! 1 cxembl: «IKomorudeckne GpaxTopsn», «CBETOBON CIIEKTP», « IKOIOTHUECKUE TPYIIITHI
’KMBOTHBIX II0 OTHOLICHHIO K CBETY», «TemIOKpOBHBIE XKHBOTHBIE», «XOJOTHOKPOBHEIC KHBOTHBIEY,
«@Du3nonornueckre aaanTauy >KUBOTHBIX», «Cpebl 00MTaHNs OPraHU3MOBY, «BHOTOrHYecKie PUTMBD»,
«Kn3nennsie GpopMbl pacTeHui», «Ku3HeHHBIE (POPMBI )KUBOTHBIX», « DKOCHCTEMA MINPOKOIUCTBEHHOT'O
meca», «IJKocHcTeMa XBOWHOro Jeca», «llemn mmtaHus», «XumHAYecTBO», «llapasuTmsmy,
«Konkypenmus», «Cnmonosy, «Kommencammsm.

OOopynoBaHue: repdapun PacCTeHWH M >KUBOTHBIX, NPUCIIOCOOJICHHBIX K BIMSHHIO Pa3IUYHBIX
9KOJIIOTHYECKUX (PAKTOpOB, repOaphyl CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBHIHOCIMBBIX PAaCTCHUIH,
CBETONIOOMBEIC, TEHENIOOWBBIE M TEHEBBHIHOCIHMBBIE KOMHATHBIC DPACTEHHs, repOapuél M KOJUIEKIHH
TEITONOOMBBIX, 3UMOCTOMKHX, MOpPO30YCTOMYMBBIX pACTEHWH, dUydena MTHI W 3Bepei, repdapuu
pacTeHuid, OTHOCAIIUXCS K TUrpoduTam, Kcepopuram, Me30puTaM, KOMHATHBIC PACTEHHS JAHHBIX TPYIIT,
KOJUICKIIMU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpelax, repOapuy M KOJUIEKIIMH PACTEeHUH W )KUBOTHBIX,
00JaaronMX YepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHH JKU3HH, TepOapuu H
KOJUTEKIIMY PAaCTEHUI M )KUBOTHBIX Pa3JIMYHbIX )KU3HEHHBIX (POPM, KOJUIEKIIMU )KUBOTHBIX, YIaCTBYIOIHX
B Pa3INYHBIX OMOTHYECKUX B3aHMOJICHCTBUSIX.

JlaGopaTopHasi paboTa «BpIsBiIeHHE TPUCITOCOOICHUI OPTaHN3MOB K BIIUSTHUIO CBETa».

JlaGopaTopHasi paboTa «BpIsBIeHHE TPUCITOCOOIECHII OPraHU3MOB K BIIUSTHUIO TEMITEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOSHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTAHUS.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTEePUCTUKH Momyisiiun. [lomynsnus kak Ounomorndeckasl cuctema.
Ponp HeomHOpomHOCTH cpenbl, GU3NYecKuX OaphepoB U OCOOEHHOCTEH OHOJIOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYPHI OMyIsiuii. OCHOBHBIEC TTOKA3aTEIN MOMYIISIIUN:



YUCJIEHHOCTh, IUIOTHOCTh, BO3pAaCTHAasl W IOJIOBAas CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIU.

DKkoJioruueckas CTpykTypa nomyisanud. OLeHKa YUCICHHOCTU momnyisuud. JluHamuka
MOMYJISAUUNA U €€ peryisinusa. buoTnueckuii moTeHuran nomnysuuu. MoaenmpoBaHue JUHAMHUKA
nomynsuud. KpuBble pocTa 4YMCIEHHOCTH mnomnyisuud. KpuBble BbDKMBaHMS. Perynsaunus
YUCIICHHOCTH TOMYJISAIUA: POJb (AKTOPOB, 3aBUCAIIMX M HE 3aBHCAIIUX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu Bujos (r- u K-crparerun).

[lonsitue 00 HSKoONOTMUYEcCKOW HMIIE BUAa. MectooOutanue. MHOrOMepHas MOJEIb
skoJiornyeckoil Humm k.M. Xartunncona. Pazmepsl skosornyeckoid Humu. [loTeHumanbHas u
peanru30BaHHAs HUILLIH.

Bun xak cucrema nomynsiuuid. Apeansl BUIOB. BBl M MX KU3HEHHBIE CTpPATETHH.
DKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS W MHUTpallUid >KMBOTHBIX. bHONIOTrMYeckne WHBA3UHU
YY)KEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: Tx. M. XaTunHCOH.

Tabnuiel ¥ cxeMbl: « DKOJOTHYECKHE XapaKTepUCTUKU momyisiumny», «lIpocTtpaHcTBeHHAs
CTPYKTypa TMOMyJsiun», «Bo3pacTHble MUpaMUABl TOMyIuum», «CKOPOCTh 3aCEICHUS MTOBEPXHOCTH
3emid pa3ITuIHBIMHA OpraHU3MaMmy, «Momaens dKomoruueckoi Humm Jx. M. XaTanacoHa.

O6opynoBanue: repOapur pacTeHuH, KOJIIEKITUHU KU BOTHBIX.

JlabopaTtopHas padoTa «lIpucmocobmeHus ceMsH PaCTEHUI K PaCCEIICHUIOY.

Tema 9. JkoJ10rusi cO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

Coo0OmecTBa opraau3MoB. broieHo3 u ero crpykrypa. CBsi3M MEXAy OpraHu3MamMu B
OnoIEeHO3E.

Oxocuctema Kak oOTkpbiTas cuctema (A. Jx. Tencnu). @DyHKIIMOHANBHBIE OJOKH
OPraHW3MOB B JKOCHCTEME: MPOIYIIEHThI, KOHCYMEHTBI, PEIyleHThl. Tpoduyueckne ypOBHH.
Tpoduueckue nenu u cern. Abuotudeckue OJIOKH dKOcucTeM. [10UBBI U MBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MOKA3aTEIU YKOCUCTEMBbI. briomacca 1 npoayKius. DKOJOTHYECKUE TUPAMUIBI
qyucen, OMOMAacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @unykmyayuu. HampapneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCUH. [IepBUYHbBIC ¥ BTOPUYHBIC CYKI[ECCHU M MX MPUYUHBI.
AHTpOIOTeHHbIe BO3ACUCTBUS Ha cykKueccuu. KimmmakcHoe coobmiectBo. buopasznooOpasue u momHoTa
KpPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. Dxkocucmemvt 036p u pek. DKocucmemvl MOpeu U OKeaHos.
Drocucmemvt myHOp, 1€cos, Cmenetl, nyCcmovlib.

AHTpOTIOT€HHBIE  AKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuuus Mexay
AHTPOTIOTEHHBIMU U MPUPOIHBIMU SKOCUCTEMAMMU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus TropoJckoi  ¢daynbl. buonorumueckoe U XO34WCTBEHHOE 3HAYECHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aUMOJICHCTBUN  OpPraHU3MOB B
JKOCUCTEMAX. Poib  Kackaonozo  aghpekma u  6u006-20upuxamopos  (Kaouesvix  6ud08) 6
@ynryuonuposanuu sxocucmem. I1epeHOC JHEPTUU U BELIECTB MEXKIY CMEKHBIMU dKOCUCTEMAMHM.
YCTOWUMBOCTE OPraHU3MOB, TONMYJSALMH M DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JIECUCTBUMN.

Mexanuzmul 8030eticmaus 3a2pa3HeHUll PA3HLIX MUNOE HA CYOOPSAHUZMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL IKONI02UHUECKOSO HOPMUPOBAHUA AHNMPONOSEHHOCO
6030eticmausi. MeTO10JI0T sl MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanuu

Hoptper: A. Ix. Tencnu.



Tabmuupl m  cxembl: «CTpyKTypa OHOLEHO3a», «DKOCHCTEMa IIHMPOKOIUCTBEHHOIO Jiecay,
«DQKocrcTemMa XBOIHOrO jeca», « DyHKIHOHAIBHBIE TPYIIIBI OPraHU3MOB B dKOcUcTeMe», «KpyroBopot
BEIIECTB B 2KocucTeMe», «llemn muTtanus (macrOWimHas, AeTpUTHAs)», «IKOJOTHYECKas NHpaMuIa
qrceny, «IKOoIOrHuecKasi mupaMuaa OuomMacchl», «JKOIOrndyeckas nupamMuaa sHeprumny», «OdpasoBanue
Oonoray, «llepBuuHas cykuneccus», «BoccraHoBieHHE jeca IMOCIE MOXKapa», «IKOCHCTeMa 03epay,
«ArpolieH03», «KpyroBopoT BelecTB U MOTOK SHEPTUH B arporeHose», «IIpuMepsl ypoosKocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMKM HACEKOMBIX, Yydena NTHIL U 3Bepei, repoapun
KYJIbTYPHBIX U IMKOPACTYIINX PACTEHHH, aKBAPUYM KaK MOJIENb SKOCHCTEMBI.

I[pakTuyeckas padora «/3ydeHue u onucanue ypoOIKOCHCTEMBD.

JlaGopaTopHasi padora «l13ydeHue pazHooOpa3usi MEJIKUX TOYBCHHBIX YWICHHUCTOHOTUX B Pa3HBIX
JKOCHCTEMAX).

IKeKypensi «JKCKypcHss B THIIMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSIK, €NbHUK, Ha
CYXOJI0JIbHBIN WJIM TIOWMEHHBIH JIyT, 03€p0, OOJIOTO).

IKCKYpcHA «IKCKYPCHsI B arpOdKOCUCTEMY (Ha TMOJIe UM B TEININYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmennanerapHas o0osiouka 3emMiH, I/ie CYIIECTBYET WJIM CYLIECTBOBAA
KU3Hb. PazBuTHe npencrapienuii o ouochepe B Tpynax J. 3rocca. Yuenue B. . Bepnaackoro o
o6uocpepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BerecTBo OMochepsl U €ro GyHKIIHUH.

3aKOHOMEPHOCTHU cymiecTBOBaHus Onocheprl. OcobeHHOCTH Onochepsl Kak riao0anbHOM
sKocucTeMbl. J[uHammueckoe paBHOBecue B Oumocdepe. KpyroBopoTel BemectB U
OMoreoXMMHYECKHUe HUKIBI (yriiepoia, a3oTa). PUTMUUHOCTD sBNIeHUH B Onocdepe.

3onanbHOCTH OHochepsl. [lonsaTue o 6mome. OcHOBHBIE OMOMBI CYIIU: TYH/PA, XBOMHbBIE
Jieca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CAaBAHHBI, TyCTHIHKU, TPOIIMYECKHE JIECa,
BBICOKOTOPBs. KiuMar, pacTUTENbHBIN 1 )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa u (QYHKIHMS SKMBBIX CHCTEM, OIEHKA HMX pPECYpCHOTO TMOTEHIHaNa |
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

Hoptperst: B. Y. Bepraackwuii, 3. 3rocc.

Tab6mmiet u cxemsr: «I'eocdeprr 3emimy, «kKpyroBopot azora B mpupoae», «kKpyroropor yriaepoaa
B pupone», «KpyroBopot kuciopona B mpupoae», «KpyroBopoT Bojbsl B pupoe», «OCHOBHBIE OMOMBI
cymmy, «Knmumatudeckue mosica 3emmm», « T'yanpay, «Taiiray, «CMmemanubii ecy, «LInpokoarncTBeHHBIH
necy, «Crenby, «CaBanHay, «llycTeiasay, « Tporryeckwii mecy.

O6opynoBanue: repOapuu pacTeHU pa3HBIX OMOMOB, KOJUIEKITHH KUBOTHBIX.

Tema 11. YesroBek M OKpY:Kalomias cpeaa

DKOJIOTUYECKHE KPU3UChl W WX MPUYUHBL. Bo3aelicTBUe dejoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOM cpeapl. OXpaHa BO3ayxa. 3arps3HEeHUe BOIHOM cpefipl. OXpaHa BOJIHBIX
peCypcCoB. Pa3pyIHeHI/Ie IIOYBBbI. OxpaHa TIOYBCHHBIX PECYPCOB. HM3MeHeHue KuMara.

AHTpOIIOTEHHOE BO3JCHCTBME HA PACTHTENBHBIM M JKMBOTHBIH Mup. OxpaHa
PACTHUTCIIBHOTO U )KUBOTHOI'O MHpA. OCHOBHBIE IPUHIOUIIBI OXpPaHbl ITPHUPObI. KpaCHBIe KHHI'H.
Oco60 oxpansiembie npupojanbie Tepputopun (OOIIT). borannveckue caabl U 300J0THYCCKUE
MapKu.

OCHOBHBIC IMPUHIUIIBL YCTOI\/’I‘II/IBOFO pa3BUTHUSA YCIIOBCUCCTBA U IPUPOBI. PaL[I/IOHaHBHOC
IpupoaOIIOJIb30BAHNE W COXPAHCHUC OMOJIOTMYECKOTO pa3H006pa3I/I51 3eMin. O6U.U/Ie
3aKOHOMCPHOCTHU rI00aIbHBIX DKOJIOTHUECKHX KPpHU3UCOB. OcobennoctH COBpPCMCHHOT'O KpHU3HcCa
" €ro BCPOATHBIC IMOCIICACTBUS.

PazButne MCTOJ0OB MOHUTOPHUHIA pa3BUTUA OITaCHBIX TEXHOI'CHHBIX
npoueccoB. Cucmemmuvie ucciedosanus nepexoda K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
aHepeemuxe. buonozuueckoe pasnoobpasue u obuopecypcol. Hayuonanvnvie ungopmayuonnvie cucmemul,
obecneyusaiowue 0OCMyn K UHGOpMayuyu no coCmosHuio OmoenbHuiX 6udo8 u sxocucmem. OCHOBbL
IKOpeadbunumayuy 9KOCUCmem u cnocobos 6opbovl ¢ buonospedcoeHusmMu. PekoncmpyKyus MOPCKUX U
HA3EMHBIX IKOCUCTHEM.

JdeMoHcTpanuu



Tabnuupl U cxembl: «3arpsizHeHne atMocdepbl», «3arpsizHeHne ruapocdepb», «3arps3HeHue
nouBb», «llapHukoBeii 3ddexT», «Ocobo oxpaHseMble NPUPOJAHBIE TeppUTOpUN», «Moxenu
YIPABIISIEMOIO MUAPA».

OoGopynoBanue: ¢pororpaduu  OXpaHSEMbIX pacTeHUH U KUBOTHBIX KpacHoit kuurum Poccuiickoit
®enepannn, KpacHoil KHUTH pernoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOT'PAMMBI 110 BUOJIOT'UA HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUSI OOYyJarOIIUMUCS
MIPOrPaMM CPEJIHEr0 O0IIero 00pa30BaHUS: TUYHOCTHBIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI 110 OMOJIOTHH BBIICICHBI
CIIEAYIOIIME  COCTABIIAIONINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIIbHOCTH "
CaMOOHpeHeJ’IeHI/HO, Haludue momusayuu K 06yquI/HO 6I/IOJ'IOFI/H/I, yeinenanpaesjileHnoe
paszeéumue BHYTPEHHUX YOCKICHUH JTUIHOCTH HAa OCHOBE KITFOUEBBIX IICHHOCTEH W MCTOPUICCKUX
TpaaAuUUN pa3BUTHUS OUOJOTMYECKOTO 3HAHMS, 20moeHOCmb U CnocobHocms 00yJaIOUINXCs
PYKOBOACTBOBATHCA B cBOEH ACATCIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, MMPHUCYIIUMHU
cucTeme OMOJIOTUYECKOTO o0paszoBaHusl, Hauyue npaeoco3nanus YKOJIOTHUECKOU
KYIBTYPBI, cnocobrocmu cmagums eI U CTPOUTH JKU3HEHHBIE TTaHBbI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOrpaMMBI 110 onoIornu JOCTUTAKOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIbTYPHBIMH, UICTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSL, PA3BUTHsI BHYTPEHHEW MO3HMIUU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHHsI K 3aKOHY M TNPABOTOPSAKY, YENOBEKY TpyJa M CTaplieMy MOKOJIEHHIO, B3aHMHOTO
yBaXEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE Pe3yIbTAThl OCBOCHHUS y4eOHOrO npeaMera «buosiorus» A0IKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4aloNIMXcs pPyKOBOJACTBOBATHCSA C(POPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAlMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMUX TPAJUIMOHHBIM IEHHOCTSM POCCHIMCKOrO  OOIEecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESTEIbHOCTH B MpOIEcCce pean3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCHUTAHMA:

cOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3MIUK OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITEIbHOCTHU MPH CO3JIaHUMU YU€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNsITh COOCTBEHHYIO TMO3MIMI0O [0 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHME VYUUTHIBAaTh B CBOUX JCHCTBUSX HEOOXOIMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMHU yOEXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHHUS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOMN M BOJOHTEPCKON IEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTINTAHUSI:



c(OPMHUPOBAHHOCTh POCCUNMCKON TPaKIAHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUWE K MPHUPOJHOMY HACIECIUI0 M MaMITHUKAM IPUPOJIBL,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLEHWBATh BKJAJ POCCHMCKHX YYEHBIX B CTAaHOBJCHHE M Pa3BUTHE
OnoJIOTHY, TOHUMAaHUS 3HAYCHHs OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HHU YEIOBEKA H
COBPEMEHHOT0 00I11eCTBA;

uaelHas yoexx 1IEHHOCTh, TOTOBHOCTB K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYalLlMI0 U MPUHHUMATh OCO3HAHHBIE PEIIEHMS], OPUEHTHPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pOJUTENSAM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHSTHSA LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLUIECTBEHHBIX OTHOLIECHUII;

MMOHMMAaHHE SMOLIMOHAIBHOTO BO3EHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPYECKOU JIMUHOCTH;

5) puzuyeckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYPbl  3I0POBbS M
AMOLMOHAJIBHOTO 0J1arONoJyqusi:

MMOHMMAaHKE W pean3alus 3J0pOBOTo U O6e30macHoro oOpa3a Ku3HU (37I0POBOE MUTAHHE,
coOroiecHre TUTMEeHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTH TMPaBWJI MHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K  AKTUBHOM  JIEATENIbHOCTH  TEXHOJOTMYECKOW U  COLMAJIbHOM
HAIpPaBJICHHOCTH, CHOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH
TaKyo JesITeNIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodecCHOHANBHON NEATEIbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHBII BEIOOpP Oynyiie mpodeccruu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHMIO HA MPOTSXKEHUM Beei
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOIE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYIBTYphl: MPHOOpPETEHHE OMBITa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH Cpenpl;

0CO3HaHME TTI00AIBHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

CIOCOOHOCTh UCIOJIb30BaTh MpUOOpeTaeMble IPU N3YUYEeHUH OMOJIOTUH 3HAHUS U YMEHUS
MIpU pEIIeHUH TPOOJIeM, CBS3aHHBIX C PAIMOHATBHBIM MPUPOJIONIONB30BaHHEM (COOIIOIeHNE



IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE ICHCTBUM, NMPUHOCAIIMX BpEl OKpYXKAloLeHd IPUPOSHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4ue€ Pa3BUTOrO H3KOJOTMYECKOIO MBIIIJIEHHS, SKOJIOIMYECKOM KYyJIbTYphl, OIIbITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHMS PYKOBOJACTBOBATHCA HMH B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOM HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOIECTBEHHOM TIpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U UNTATENIbCKOM KyJIBbTYpPbI KaK CpPEJICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHEe CHelU(PUKU OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ posin B (HOpMHUpPOBAHUH
PaIMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPECTaBICHHsI 00 OKpYKaIoLIeM
MHpEe KaK O €IWHCTBE TMpPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM IMBHJIM3ALNUN: 00€CTIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUYECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOidMBOMY pa3BUTHIO, PallMOHATIBLHOMY
WCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTMYECKUX 3HAHUI B LENSIX MOBBIILIEHUs 00men
KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKITMOHATHHOM
TPAaMOTHOCTH 0Oy4JaroImuXcs, POpMHUPYEMO PU U3YICHUU OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HCMOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS ISl aHajiu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIET0 MHUpa M MPOUCXOASAIIUX B HEM HM3MEHEHUH, yMEHHUE JielnaTb OOOCHOBAHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJIS PeIlleHUs
po0JieM B pealIbHbIX KU3HEHHBIX CUTYALIUSIX;

OCO3HAHHE L[EHHOCTU HAYYHOU JESATENIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CamMO0Opa3oBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUW MO OHOJIOTMH B COOTBETCTBUU C KU3HECHHBIMU
MMOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOSHHS yueOHOTro mpeaMera «buojorusy BKIOYAIOT:
3HaYUMBbIe Ui (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexmpeMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy MEeTOJ0B TIO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dHBIM (DaKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeAoBaHHe, HAOIIOACHHE, W3MEpEHHe, SKCIEPUMEHT U APYrue); YHUBEpCAIbHBIC
yueOHbIe JecTBUS (MMO3HABaTEIbHBbIC, KOMMYHUKATUBHBIC, PETYISATHBHBIE), 00ECIIEUNBAIOIINE
¢dbopmupoBaHre (QYHKIMOHATBHONW TPAMOTHOCTH M COIMANBHONW KOMIIETEHIIUU OOy4YarolIuXcs;



CIIOCOOHOCTh 00y4aIoIuXCs UCII0JIb30BATh OCBOCHHBIE MEK TUCIUIIIMHAPHBIE,
MHUPOBO33PCHYCCKUE 3HAHHS ¥ YHHBEPCAJIbHbIC Y4eOHbIC JCHCTBHS B IO3HABATEILHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe wu3ydeHus OWOJIOTMH Ha YPOBHE CpeaHEro oOmiero oOpazoBaHUs Y
oOyuatomierocss Oyayr chopMHpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE JIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAlbHbIC YyUcOHBbIC [CHCTBHS, PErYJIATUBHBIC YHHUBEPCAIbHbBIC
y4eOHbIC ICHCTBUS, COBMECTHAS ICSITEILHOCTD.

MeranpenmMeTHbie pe3ysibTaThl OCBOCHHS MPOrpaMMbI CPEIHEro 00IIero o0pa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

Ogy1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe el CTBHA:

CaMOCTOSITENIbHO (OPMYIMPOBATh U aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BAaTh IpPU OCBOECHHWM 3HAHUN NPUEMBI JIOTMYECKOIO MBIIUIEHHUS (aHAIW3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKaluy, 0000IIeHus1), pPacKpbhIBaTh CMBICA OMOJIOTHYECKUX
MOHATHH (BBIAETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C IPYTUMHU MOHATHSAMMU);

OTIPENeNIATh IIeNN JIeATENbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUHU HUX JOCTHXKECHUS,
COOTHOCHUTH PE3YyJbTAThI AEATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIO0JIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS! ()aKTOB U SBJICHUH >KMBOU
MIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, J€AYKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PacCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI Y 3AKJIFOUCHHUS;

IPUMEHATh CXEMHO-MOJIEIIbHBIE CPE/ICTBA JUIsl MPEICTABICHUS CYILIECTBEHHBIX CBS3EH U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IJIaH PEIICHUS NPOOIEMBI ¢ yUETOM aHAJIN3a UMEIOLIUXCS MaTepUaIbHbIX
U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHMBATH COOTBETCTBHUE PE3yJbTATOB LIEJSIM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb M BBINOJHATE pabOTy B YCIOBUSX pPEaIbHOr0, BUPTYAJIbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE IIPU PEILIEHUH )KM3HEHHBIX IIPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHA:

BIIQJIETh HABBIKAMU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHON AESITeTbHOCTH, HABBIKAMHU
paspelleHus IpooieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEILBHOMY TOMCKY METOOB
penieHus MPaKTUYECKHUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIE BHUJBI JEATENHHOCTH MO TMOJYyYCHHIO HOBOTO 3HAHHS, €ro
WHTEpPIpETAINH, MPeoOpPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CUTYalMsIX, B TOM 4YHCIE MPU
CO3JaHUU YYEOHBIX U COIHAIBHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIAJETh HAYYHOU TEPMUHOIOTHEH, KIIOYEBBIMU
MOHATHUSIMH U METOJIaMH;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON AEITETBHOCTU U
KU3HEHHBIX CUTYaIMSIX;

BBIABJISITH TPUYMHHO-CJIEACTBEHHBIE CBS3M W aKTYaJIUM3UpOBATh 3a7ady, BbIIBUTATh
TUIIOTE3Y €€ PellIeHUs], HAXOAUTh apryMEHTHI JIJIsl JOKa3aTelIbCTBa CBOUX YTBEPKIACHUH, 3a]1aBaTh
napamMeTpbl U KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ pEHICHUS 3a7aud pPe3yJabTaThl, KPUTHUUYECKU
OLIEHUBATb UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBAThH MPUOOPETEHHBIN OTIBIT;



OCYIIECTBIIATh IC/ICHANPABICHHBIA MOUCK MEPEHOCAa CPEJICTB U CIOCOOOB JICHCTBHS B
podecCHOHANBHYIO CPEyY;

YMCTb MEPCHOCUTDH 3HaHUA B IMMO3HAaBATCJIbLHYIO )41 MMPAKTUYCCKYIO O6HaCTI/I
KUBHECACATCIIbHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BbIIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHMHAJIIBHBIC IMOAXOJAbl W PCUHICHUSA, CTABUTH
po0OJIeMBbI U 3a/1a4H, JIOTYCKAOIIUE albTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpPUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHKAX MH(pOpManyu (TekcTe ydeOHOro mocoous,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOrMUECKUX CI0BApsX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaTb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3anpochl W MPUMEHATh pa3jIMYHbIE METOJbI MpPH MOHMCKE U OTOOpE
Ouosnoruueckoit HHGopMauu, He0OOX0IUMOM ISl BHITIOJIHEHUS! y4EOHBIX 3a/ad4;

pHOOpETaTh OMBIT MCHOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPAaTh ONTHUMAbHYIO (OpPMY TpeAcTaBIeHUS OHOIOrHYECKON
nHpopmanuu (cxemsl, rpaduKu, TuarpamMmsl, TaOIHUIbI, PUCYHKH U IPYTOe€);

WCIIOJIb30BaTh HAy4YHBIH $3bIK B KauecTBE CpEJICTBAa NIpuU padoTe ¢ OMOJOrHYecKon
uHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYecKue M MaTeMaTUYecKue 3HAKH M CHUMBOJIBI,
dbopmyrel, abOpeBuaTypy, HOMEHKIATypy, HCIOJB30BaTh W MPeoOpa30oBHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIeTh HAaBBIKAMM pAaclO3HaBaHWs M 3aIlIUThl MHGOpPMALMH, HH(OPMAILMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYIIIECTBJISITh KOMMYHHKAIIUKA BO BCeX cdepax KU3HHM, aKTUBHO yJacCTBOBATh B JIHAJIOTE
WU JIUCKYCCHM TI0 CYIIECTBY OOCY)XIaeMOW TeMbl (YMEHHE 3aJlaBaTh BOTMPOCHI, BHICKA3bIBATh
CY)KJIEHHUST OTHOCHUTEJIbHO BBITMIOJHEHUS TIpejlaraéMoi 3aJladyd, YYUTHIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI JPYTUX YUYACTHUKOB JUAIIOTA WIIH TUCKYCCHUH);

pacro3HaBaTh HEBepOaJbHBIC CPEACTBA OOIICHMS, MOHMMATh 3HAYEHUE COIMATBHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYAIlUH, YMETh CMsIT4aTh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh PA3JUYHBIMH CIIOCOOAMHU OOIICHUS W B3aMMOJICUCTBHS, TIOHMMATh HAMEPCHHS
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOCCeTHUKY U B KOPPEKTHOU (Gopme
(bopMynupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHASI AeATEIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYATbHONW pabOTHI MpH
pelieHn OMOJOTHYeCKON PoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIOBBIX
(dhopM B3aMMOJIEHCTBYS NP PEIICHUH YueOHOM 3a/1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHM Ka)KJOr0 4JIeHA KOJIJIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JENUCTBUSA IO €€ TOCTUKEHHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIPEACIISITE POJIU C YYETOM MHEHUI
Y4aCTHUKOB, 0OCYK/IaTh Pe3yabTaThl COBMECTHON paOOTHI;

OIICHMBATh KQ4e€CTBO CBOETO BKJIA/Ia U KAXKJOTO Y4aCTHHKA KOMAH/IbI B OOIIHNIA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;



npejjaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3UMLMH HOBU3HBI, OPUTHUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE TOBEICHHUE B PA3JIMYHBIX CUTYyalUsAX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgBiajeHHne YHMBeEPCAJIbHBIMH PeryJsiTHBHBIMH /1€ICTBUAMM:

1) camoopranu3anms:

WCIIOJh30BaTh OMOJIOTUYECKUE 3HAHUS IS BBIIBICHUS MPOOJIEeM M WX pPEIICHHs B
KU3HEHHBIX U Y4eOHBIX CUTYallUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUM IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JIEMCTBUAX U TMOCTYNKAaX IO OTHOLICHUIO K JKUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh ITO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEJIBHO COCTABJIATh IUIaH PELIeHUs IPOOIeMbl ¢ YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATH (DOPMUPOBAHUIO U TIPOSBICHHUIO IIUPOKON SPYIUIIMH B Pa3HBIX 007IaCTIX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYAIMsSIM, BHOCHTh KOPPEKTHBBHI B JICSTEIHLHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBHON pPe(IEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHI
U MBICJIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U OCHOBAHHIA, HCIIOJIL30BaTh MPUEMBI pedIeKCHI
IS OLIEHKH CHTYAIlH, BBHIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATE PEIICHUS [0 HX CHUKEHHMIO;

NPUHAMATh MOTHBBI M apI'YMEHTBI APYTUX [IPH aHATN3E PE3YJIbTATOB JIESTEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MPAaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHS cojepKaHHs yuyeOHoro mpeamera «buonorus» Ha
yri1yOonéHHOM YpOBHE OPHUEHTUPOBAHBI Ha oOecrieueHue poUIBHOTO
oOyueHus odyuaromuxcs 6uonorud. OHU BKJIIOYAIOT: crenuduyeckue s OMOJOTMM HaydHbIE
3HaHUS, YMEHMS M CTIOCOOBI JIEWCTBUH IO OCBOEHHUIO, MHTEPIPETALMU U TPE0Opa30BaHUI0 3HAHUH,
BU/JIBI JICATEIBHOCTH IO MOJYYESHUIO HOBBIX 3HAHUI M UX MPUMEHEHUIO B PAa3JIMUHBIX YUE€OHBIX, a
TaK)X€ B PEATbHBIX KMU3HEHHBIX CUTYyalusX. [IpenMeTHbIe pe3ynbTaTsl MpeACTaBIeHbl MO rojiaM
U3Y4EHHUS.

Hpe,[[MeTHLIe PE3YJIbTAThI OCBOCHMHA y‘{C6H01" 0 npeameTa «buomorusy» B 10
Kaacce NOJIKHBI OTpaXaTh:



c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUPOBAHUU €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOIBI U PELICHUN
po0JieM parMoOHaIBLHOTO IPUPO/IOTIONB30BaHUS, O BKIIAE POCCUICKHIX U 3apYOEKHBIX yUEHBIX B
pa3BHUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOM OMOJIOTMUYECKMX 3HAHHM, KOTOPas BKIOYAET: OCHOBOIOJAraroIIne
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KU3HB, KIETKa, OpPraHu3M, MeTaboJu3M, TOMeocTas,
caMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, HN3MEHYUBOCTb, POCT U Pa3BUTHE),
Oouonormueckue Teopun (kierounas teopus 1. IlIBanna, M. [llneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacienctBeHHocTH T. Moprana), yuenus (H. WU. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PAacT€HUi ), 3aKOHBI (€IUHOOOPa3Hsi MOTOMKOB
IIEPBOTO MOKOJIEHUS], PACUIEIUIEHUS, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTMUECKUX DSIOB B HacieAcTBeHHOW wu3MmeHunBoctd H. W. BaBuiioBa), npuHIUmIbBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMH HayYHOI'O TIO3HAHMSI, UCTIOJIb3YEMbIX B OMOJOTHYECKUX
HCCTIE0BAHUSX JKUBBIX OOBEKTOB (OMUCAaHNE, U3MEpPEHUE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM yucie OakTepuil, rpubOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB M CHUCTEM OpPraHOB PACTEHUH, )KHBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KUBHEACSITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTaboI13M), IPEBPALICHUS SHEPTUH, OpOKEeHNUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCHHTE3a M XEMOCUHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, sMOpHOreHesa, MOCTAIMOPHUOHATBHOTO pa3BUTHS, pa3MHOKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOTeHe3a), B3aUMOJEWCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABJIMBAaTh B3aMMOCBS3U MEXJIy OPraHOMJAMM KJIETKH U MX (QYHKUIUSAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKAaHEW U UX (PYHKIMSIMH, MEX1y OpraHaMy U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJIOBeKa M MX (YHKUMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMAMH, MEXAY dTanaMud OOMEHa BEILECTB, JTallaMU KJIETOYHOIO LMKIA M KU3HEHHBIX
LUKJIOB OPraHu3MOB, JTallaMd SMOPHOHAIBHOIO pa3BUTHS, TEHOTUIIOM U  (EHOTHUIIOM,
(dhenoTunoOM U hakTOopaMu cpeIbl OOUTaHNS,

YMEHHE BBISABIIATH OTIUYUTENIbHBIC MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTECHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BaTh COOTBETCTBYIOLINE apIryMEHThI, OMOJIOIMUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJIS I0Ka3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH INPUUYMHHO-CIEICTBEHHBIE CBS3U
MEX]ly UCCIIeyeMbIMU OMOJIOTMUECKUMHU IPOLIECCAMU U SIBIICHUSIMH, JIEJIaTh BBIBObI U IPOTHO3BI
Ha OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JAOOPAaTOPHbIE U MpPAaKTUYECKUE paboThl, cOONI0IaTh MpaBuiia Ipu
paboTe ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTAaTh TUIIOTE3bl, IPOBEPATh HX OSKCICPUMEHTAIBHBIMU CPEICTBAMU,
bopMynupys Lelb UCCIeI0BAaHNS, aHATIM3UPOBATh OJIYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBO/IBI,

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIEI0OBATEIbCKOM paboTe 1Mo OMOJIOTHMH, SKOJIOTUU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO NPEACTaBIATH
MIOJTydEeHHBIE PEe3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBAaTh OSTHYECKHE AaCMEKThl COBPEMEHHBIX HCCIeI0OBaHUH B 001acTH
OMOJNIOTUM M MeIUIMHBI (KJIOHHPOBAaHWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAalpaBJIEHHOE
M3MEHEHHE TeHOMA U CO3/JaHNe TPAHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BbIOOp Oymyliel npodeccuoHanbHOM e TeIbHOCTH
B obOnmactu OHWOJOTMM, MEAMLMHBL, OHOTEXHOJOTHH, BETEPUHAPUHU, CEIILCKOTO XO35HCTBa,
MUIIEBON TMPOMBIIUIEHHOCTH, YIJIyONsTh IIO3HABATENbHBIM WHTEpEC, HANpaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPOAOIDKEHHE OHOJIOTHYECKOTO
00pa30BaHus B OPraHU3aLHUAX CPETHETO MPO(HECCHOHAILHOIO U BBICIIEr0 00pa30BaHMUI.



[Ipenmernsie  pe3ynbTaThl  OCBOeHHsT ydeOHoro mpenmera «buomorus» B 11
Knacce JOJHKHBI OTPaKaTh!

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBAaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI M PEHICHUH SKOJIOTUYECKUX MPOOJIEM YeIOBeUeCTBa, a TAKKE B PEIICHHH BOIPOCOB
PaMOHAIBFHOTO MPUPOIOTIOIB30BAHMS, ¥ B (POPMUPOBAHIH IIEHHOCTHOTO OTHOIICHUS K TPUPO/IE,
o0IIeCTBy, YEJIOBEKY, O BKJIAJ€ POCCHICKHX M 3apyOeKHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOW OMOJIOTWYECKUX 3HAHMIA, KOTOpasi BKIIOYAET OINpPEICIICHUS U
MOHMMAaHHE CYITHOCTH OCHOBOMOJAraloMMX OHOJIOTHYECKUX TEPMUHOB W TOHITHH (BHI,
IKocucTeMa, Ouocdepa), Ouonornueckue Teopuu (IBosrorMoHHass Tteopus Y. JlapBuHa,
CUHTEeTHYecKass Teopusi sBoitonnn), yueHus (A. H. CeepuoBa — 0 myTAX M HampaBICHHSIX
sBomtonnn, B.U. Bepuanckoro — o 6uocdepe), 3akoHsbl (reHeTnueckoro paHoecus Jx. Xapau
u B. Baitn6epra, 3apojsimieBoro cxonctsa K. M. bopa), mpaBuna (Munumyma lO. JIuOuxa,
9KOJIOTMYECKOM MUpaMubl SHEPTUH ), rumnoTessl (runotesa «mupa PHK» V. ['unbepra);

YMEHHE BIIJIETh OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHHs, WCIIOJB3YEeMbIMH B
OMOJIOTUYECKAX WCCIICNOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHWe, W3MEpEHHE,
HaOJIO/IEHUEe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUS M OIICHKH aHTPOTIOTCHHBIX M3MEHEHHWH B
MIPHUPO/IC;

YMEHHE BBIJICISATh CYNIECTBEHHBIE NPU3HAKU: BUIOB, OHOTEOIIEHO30B, DKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIET0, MBMXKYILETO W Pa3pbIBAIOIIET0 €CTECTBEHHOIo 0TOopa,
AIDIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMS, BIUSHUS JBHKYIINAX CHJI SBOJIIOLIUU
Ha TeHOo(OH]I MOMYJISIUN, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelle OOMTaHUs, YepelOBaHuUs
HaIpaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aUMOCBSI3U MEXIY MPOLECCAMH 3BOJIIOIHMH, ABHKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX SKOCHUCTEM U MPHUCHOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISATH OTIIMYUTENIbHBIE TPU3HAKHU JKUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3el
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOT'€HHBIX U3MEHEHUI B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOLIUE API'YMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBAa pOJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsT MHOrooOpasus BUIOB M IKOCHCTEM KaK YCIOBHUSI COCYIIECTBOBAHUS MPUPOJIBI U
Yel0BEYECTBA;

YMEHHME pelIaTb OWOJIOTUYECKUE 3a[aud, BBISBISATh MPHUUYMHHO-CIEACTBEHHBIE CBS3H
MEXIY UCCIIelyeMbIMU OMOJIOTUYECKUMU MTPOLIECCAMU U SBIICHUSMHU, JIENIaTh BHIBOIBI U TPOTHO3BI
Ha OCHOBAHUH MOJYYECHHBIX PE3YIbTaTOB;

YMEHHE BBIMOJIHATH J1a00paTOpHBIE U MpaKTU4Yeckue paboThl, cOOMIOIATh MpaBUia MpU
paboTte ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHUE BBIJABUIaTh TUIIOTE3bl, MPOBEPATh MX OSKCHEPUMEHTAIbHBIMH CpPEICTBAMHU,
(bopMynupys 1eNb UCCIEI0BaHMSI, aHATU3UPOBATh MOJy4EHHbBIE Pe3yIbTaThl U JAeTIaTh BEIBOIbI;

YMEHHUE Y4acTBOBaTh B Y4e€OHO-HCCIEIOBATEIbCKOW paboTe Mo OHOJIOTHH, SKOJOTUU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze MIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO NPEACTaBIATH
MOJTydEeHHBIE PEe3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OLIEHUBATh TUIOTE3bl M TEOPHUM O NPOUCXOXKJAEHUHM >KU3HH, YEIOBEKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0ax MPeAOTBPALICHHS TJI00ATbHBIX
W3MeHeHHui B onocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BbIOOP Oyayliel npodeccuoHanbHOM e TeIbHOCTH
B o0Omacth OHWOJIOTHM, SKOJOTMH, MPHUPOJONOJIL30BAHUS, MEIULMHBI, OHOTEXHOJOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3HCTBAa, MHUIIEBOM MPOMBIIIICHHOCTH, YIIyOlIsATh



M03HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha 0CO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH podeccuu
U TIPOJIOJDKEHUE OMOJIOTHYECKOT0 00pa30BaHusl B OPraHU3aLUAX CPEAHEro Mpo(ecCHOHAIBLHOTO
Y BBICIIEro 00pa3oBaHMsl.

TemaTnveckoe MJIAHUPOBaHUE
10 KJIACC

KonuuectBo yacos

1 buomorusa 1
KaK HaykKa

2 JKuBbie cucTEMEI 2
Y UX U3yYCHUE

3 Buosnorus kierku 2 0.5

4 XuMuyeckas 10 1
OpraHu3aIus
KJIETKH

5 Crpoenue u 8 2
(GYHKIINM KIETKH

6 OOMEH BEIIECTB U 9 1
mpeBpalieHne
SHEPIUHU B KJIETKE

7 Hacnencreenuas 9 0.5
nHpopManus u
peanuzanus €€ B
KJIETKE

8 YKU3HEHHBIN UK 6 1
KJIETKH

9 Crpoenue u 17 1.5

byHKIMH
OpraHu3MOB

10 PasmHOXxeHUE U 8 15
pa3BUTHE
OpraHU3MOB

11  T'eneruka — Hayka 2 05
0
HacJIEeICTBEHHOCTH
Y U3MEHYUBOCTH
OpraHU3MOB

12 3akoHoMepHOCTH 10 1
HaCJIeICTBEHHOCTH

13  3akoHoMmepHOCTH 6 1
MU3MEHYMBOCTH



14  Teneruka
yeJI0BeKa

15  Cenexuus
OpPraHU3MOB

16  bBuorexHONOTHUA U
CHHTETHYECKAS
onosorus

17  PesepBHOe Bpems

OBIIEE

KOJIMYECTBO

YACOB I10

[TPOTPAMME

11 KJIACC

2 MUKpO3BOITIOIHUS U
€€ pe3ynbTaThl

3 Maxpo3BOJIIOIUS U
€€ pe3ynbTaThl

4 [Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emite

5 [IpoucxoxaeHue
YyeJloBeKa —
AHTPOTIOTCHE3

6 OKoJorus — Hayka
0
B3aUMOOTHOIIIEHUSX
OpPraHU3MOB U
HaJOpPraHU3MEHHBIX
CHCTEM C
OKpYy’Karolen
cpenou

7 Opranusmsl 1

cpena oOuTaHus

102

14

15

10

KomnnuectBo yacos

3apoxaeHue u
pa3BuTHE
SBOJIFOIIMOHHBIX
MpeJICTaBICHUI
B OHOJIOTHH

0.5

13

1.5

0.5

1.5



8 DKOJIOTYsI BUIOB U
MOMYJISA LI

9 DKoI0THs
COOOIIIECTB.
DKOJIOTHYECKHUE
CHCTEMBI

10  Buocdepa —
riio0anbHas
IKOCUCTEMA

11  Yenosek u
OKpyXarolas cpeza

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

IToypouHoe miIaHUpOBaHUE
10 KJIACC

2 JKuBble cucTeMbl U UX
CBOICTBa

3 YpoBHeBas
OpraHHU3aIus )KUBBIX
CUCTEM

4 HcTtopus oTKpHITHS U

HU3YUCHUA KIICTKU.
Knerounas TCOPpHA

5 Mertonasl
MOJIEKYJIAPHOU U
KJIETOYHOH OMOJIOTHH.
[IpakTuueckas pabora
«3yuenne mMeTo0B
KJIETOYHOH OMojoruu
(xpomarorpadus,
anektpodopes,

g depeHnnaibHoe

12

102

0.5

0.5

0 7.5
KomnnuectBo yacos
Bbuonorusa xax 1
KOMIIJIEKCHAS
HayKa M Kak
qacThb
COBPEMEHHOTO
oOmecTBa

0.5



10

11

12

13

14

15

LHEHTPU(YrHpOBaHUE,
[TLP)»

XHUMHYECKUHA COCTAB
KIICTKH

MuHepanbHbie
BEILECTBA KIETKH, UX
Ouosoruyeckas poJib

Opranunueckue
BEIIeCTBA KIETKA —
6enku. JlabopaTopHas
pabora «OGHapyxeHue
OEJIKOB C TIOMOIIIbIO
Ka4eCTBEHHBIX
peaxkuuin

CBolicTBa,
KJaccupuKanus u
dbyHKIIMN OETKOB

Opranuueckue
BEILIECTBA KJIETKA —
YTJIEBOIbI

Opranuueckue
BEIECTBA KIETKH —
JTUTUABI

Hyxkneunosbie
kuciotel. JJHK u PHK.
JlaGopaTtopHnas pabota
«UccaenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIZICTICHHBIX U3 KJIETOK
Pa3IUYHbIX
OpPraHU3MOB»

Crpoenue u GyHKINUU
ATO®. Jlpyrue
Hykieozuarpudocdatsl
(HT®)

Cexsenunposanue JIHK.
MeTopl TeHOMUKH,
TPaHCKPHUIITOMHKH,
IPOTEOMHUKHI

Merozs! CTPYKTYpPHOM
ouosorun

[EEN

0.5

0.5



16

17

18

19

20

21

22

23

24

TuIbl KIETOK.
IIpoxapuoTnueckas
KJIETKA

Crpoenue
3YKApUOTHYECKOMU
KieTku. [IpakTudeckas
pabota «M3yuenune
CBOMCTB KJIETOYHOU
MeMOpaHbI»

[ToBepXHOCTHBIN
anmnapar KJIeTKH

OnHomMeMOpaHHBbIE
OpTraHOMIBI KJIETKH.
[IpakTnueckas pabora
«3yueHne nBUKEHUS
IIUTOTUTa3MEbI B
pacTUTENLHBIX
KIIETKax»

[TosryaBTOHOMHBIE
OpraHou bl KJIETKU:
MUTOXOH/IPHUH,
TJIACTU/IBI.
JlaGopaTopHnast pabota
«HccaenoBanue
1a3MoJin3a u
JIeTIa3MoJu3a B
PacCTUTENBHBIX
KIIETKax»

HememOpanubie
OPraHOMIIBI KICTKH

Crpoenue u GyHKINUU
sanpa

CpaBHuTENIBbHAS
XapaKTepUCTUKA
KJIETOK 3yKapHOT.
JIaGoparopHas paboTa
«M3ydenue cTpoeHus
KJIETOK Pa3JInYHbIX
OpPraHUu3MOB»

AccuMunsanus u
JUCCHUMUJISALINS — JIBE
CTOpPOHBI MeTaboJIu3Ma.
Tumel 0OMeHa BEIECTB.
JIaGoparopHas paboTa

[EEN

0.5

0.5

0.5

0.5



25

26

27

28
29

30

31

32

«3yuenue
KaTAJINTUYECKOU
AKTUBHOCTH
dbepmeHToB (Ha
MpUMepe aMUIIa3bl WK
KaTtaja3bl)»

DepMEeHTaTUBHBIN 1
XapakTep peakuuit
KJIETOYHOTO
MeTaboIr3Ma.
JlabopaTtopHnas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacIlenaeHus
MepoKCcH/ia BOJIOPOA B
PacCTUTENBHBIX U
KUBOTHBIX KJIETKaX»

benku-aktuBatopsl 1 1
OEITKU-UHTUOUTOPBI

ABTOTpOGHBIH TUTT 1
oOMeHa BellecTB

doTocunTE3 1

XeMOCHHTE3. 1
JlaGopaTtopHnas pabota
«CpaBHeHue

MIPOLIECCOB

(dhoTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHbBIC 1
opranu3mbl. Bujsl
OpOXKEHUSI.

JlaGopaTopHas pabota
«CpaBHeHUe

MIPOLIECCOB OPOXKEHUS U
JIBIXQHUS

AspoOHBIE OpraHU3MBI. 1
Orarnsl

SHEPreTUYECKOTO

oOMeHa

DHeprus MeMOPaHHOTO 1

rpaJleHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHOM AT®-
CHHTa3bI

0.5

0.5



33

34

35

36

37

38

39

40

41

42

43

44

45

Peakuuun marpruyHoro
CHHTE3a

Tpanckpunuusa —
MAaTpUYHBIA CHHTE3
PHK

Tpancisuus u e€
JTaIbI

Konnposanue
aMUHOKHCIIOT. Poib
pubocom B OMOCHHTE3E
Oenka

Opranuzanys resoma y
MPOKApUOT U FYKapHOT

MonexynspHbie
MEXaHU3MBI
9KCIIPECCUU T€HOB Y
9YKapHoOT

Bupycbr —
BHEKJICTOYHBIE (hOPMBI
YKU3HU U 00JIUTaTHBIE
MapasuThl.
[IpakTuueckas padota
«Co3manue Moiean
BHUpYCa»

Bupychbie
3a00JIeBaHUSI YEIIOBEKA,
KUBOTHBIX, PACTEHU

Hanorexnonoruu B
OHOJIOTHU U METULINHE

JKU3HEHHBIN TUKIT
KJIETKHU

MarpuuHblii CHHTE3
JIHK

XPpOMOCOMBI.
JIaGoparopHas paboTa
«M3ydyeHne XxpoMocoM
Ha FOTOBBIX
MUKpOIIpernapaTax»

JleneHue KIeTKH —
MHTO3

0.5

0.5



46

47

48

49

50

51

52

53
54
55

56

57

TuIbl KIETOK.
Kapuokunes u
UTOKUHE3.
JIaboparopHas paboTa
«Habmogenne Mutosa
B KJIETKaX KOHYMKA
KOpelllKa JIyka (Ha
TOTOBBIX
MUKpOIpernaparax)»

Perynsauus
’KHU3HEHHOT'O IIUKJIa
KJIETOK

OpranusMm Kak euHoe
1ea0€

TkaHM pacTeHUH.
JlaGopaTtopHnast pabota
«M3yueHue TkaHen
pacTeHuin»

TKaHH KUBOTHBIX U
YeloBeKa.
JlaGopaTtopnast pabota
«3yuenue TkaHeu
KUBOTHBIX)»

Opranel. Cuctembl
OpraHoB.
JlaGopaTtopHnas pabota
«M3ydenue opraHoB
I[BETKOBOT'O PACTCHUSD)

Onopa Tena
OpraHu3MOB

[[BI/I)KSHI/IC OpraHnusmoB
ITutanue OpraHnu3moB

IIuTanne N03BOHOYHBIX
JKHNBOTHBIX.
HI/IH_[eBapI/ITeJ'ILHaSI
CHUCTEMaA YCIIOBCKA

I[LIX&HI/IG OpTraHnu3MOB

Jpixanue
TMO3BOHOYHBIX
SKMBOTHBIX U YEJIOBEKA

0.5

0.5

0.5

0.5



58

59

60

61
62

63

64

65

66
67

68

69

70

71

Tpancnopt BelecTs y 1
OpraHu3MOB

KpoBeHocHas cuctema 1
MO03BOHOYHBIX

JKHUBOTHBIX U YC€JIOBCKA

Beigenenue y 1
OpraHM3MOB

3ammrTa y OpraHu3MoB 1
NmmyHHast cuctema 1
JeloBeKa

Pazapaxxumocts u 1
perymsnus y

OpraHU3MOB

I'ymopanbHas 1

peryisinusa u
SHJIOKpUHHAsA CUCTEMA
JKUBOTHBIX U YEJIOBEKA

®DopMBbI pa3MHOKECHHUS 1
OpraHU3MOB

[TonoBoe pa3MHOKECHHE 1
Meiio3 1
I'amerorenes. 1

OO6pazoBanue u
pa3BUTHE MOJIOBBIX
kietok. JlaboparopHas
paboTa «3y4enue
CTPOCHHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperapaTaxy

WNupuBuyanbHOE 1
pasBUTHE OPraHU3MOB
— OHTOT€EHE3

3aknaaka OpraHoB U 1
TKaHEN U3
3apO/IBIIEBBIX JTUCTKOB

Pocr u pa3Butue 1
KHUBOTHBIX.

JIaGoparopHas paboTa
«BrprsiBEHUE

MIPU3HAKOB CXO/ICTBA

0.5

0.5



72

73

74

75

76

77

78

3apoabllen
II03BOHOYHBIX
KHUBOTHBIX»

Pa3zmHOXeHue u 1
pa3BUTHE PACTCHUM.
JlaboparopHas paboTa
«CtpoeHue opraHon
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

Ucrtopus ctaHoBiICHUS 1
Y Pa3BUTHS TCHETUKA

KaK HayK{

OCHOBHBIE TIOHATHS U 1

CHUMBOJIbI T€HETHKH.
JlaGopaTtopHnast pabota
«po3oduna kax
00BEKT T€HETUYECKUX
HUCCIIEIOBAHUI)

3aKOHOMEPHOCTH 1
HacJeI0BaHus
MIPU3HAKOB.
MonorubpuaHoe
CKpelllMBaHHUE.
[IpakTuueckas padoTa
"U3yuenue
pe3yNIbTaToOB
MOHOTHUOPUTHOTO
CKpEILIMBAHUS Y
po30¢uIs"

[utonornueckue 1
OCHOBBI

MOHOTHOPHUIHOTO
CKpEITUBaHMS

AHanuzupyroliiee 1
CKpEIIUBaHHE.

Henonnoe

JOMUHUPOBaHUE

Jurudpuanoe 1
CKpeIlMBaHHE.

[MpakTHueckas padoTa
«M3yuenue

pe3ylbTaToB

JTUTUOPHUTHOTO

CKpEIIUBaHHSA Y

JPpO30(PUITBD»

0.5

0.5

0.5

0.5



79

80

81

82

83

84

85

86

87

88

89

IuTomornueckue 1
OCHOBBI AUTHOPHUTHOTO
CKpeIIHBaHHS

CuemieHHoe 1
HaCJIe/IOBaHHE

[IPU3HAKOB

XpOMOCOMHAsI TEOPHS 1
HACJICJICTBEHHOCTH

I'eneTuka mosa 1
I'eHoTHI KaK 1

nejIoCcTHas CucreMa

I'enernueckuii 1
KOHTPOJIb Pa3BUTHS
pacTeHuM, KUBOTHBIX U
YyernoBeKa

3menunBocTh 1
MpU3HAKOB. Brabl
M3MEHYNBOCTH

Mo audukanroHHas 1
M3MEHYNBOCTD
BapuarmoHHbIH ps v 1

BApUALIMOHHAs KPUBAsl.
JlaGopaTtopHnas pabota
«UccaenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
M3MEHYUBOCTH.
[Toctpoenune
BApUALIMOHHOTO psiaa U
BapHAIIMOHHOU
KPHUBOW»

I'enoTunuueckas 1
M3MEHYHUBOCTD.
KomMmOunarusHas
H3MEHYHUBOCTD

MyrannoHHas 1
HU3MEHYHMBOCTD.
[MpakTHueckas padoTa
«Myranuu y

npo30¢guis! (Ha

TOTOBBIX

MUKpOTIperapaTax)

0.5

0.5



90

91

92

93

94

95

96

97

98

3aKOHOMEPHOCTH
MYTaIMOHHOTO
npoiiecca.
OnUreHeTHKa U
SIUI'CHOMHKA

I'eneruka yenoseka.
[IpakTudeckas pabora
«CocTtaBieHue u
aHau3 POJIOCIOBHOM»

Meto bl MeETUIIMHCKOM
T€HETUKH

3HayeHune
MEIUITTHCKOM
T€HETHKHU B
MPEAOTBPAIIECHUN U
JIEYEHUU TEHETHUECKUX
3a00JI€BaHMI YeIOBEKa

OCHOBHBIE TTOHSTHS
CCJICKIIHH.
JlaGopaTtopHnas pabota
«3yuenue copToB
KYJIbTYPHBIX PaCTeHUN
Y TIOpOJ1 JOMAITHUX
KUBOTHBIX)»

MeTtoanl

CEJICKIIMOHHOMN pabOTHI.

JlaGopaTtopHnas pabota
«M3ydenune MeTo10B
CEJICKITUHM PACTCHUI»

JlocTmxkeHus cenekuuu
pacTeHui U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3yUCHHE
Y UCIIOJIb30BaHHE
TCHETHYECKUX
pecypcoB

buorexHonorus kak
HayKa U OTpacib
MIPOM3BOICTBA.
[MpakTHueckas padoTa
«M3ydyenue 00beKTOB
OUOTEXHOJIOT UMY

0.5

0.5

0.5

0.5



99  OcHoBHBIE 1
HaIpaBJICHUS
CHUHTETHUUECCKOMN
OmoJoruu

100 XpomocomHas u 1
TCHHAaA MHXXCHCPHA

101 MenmuuuHCKHE 1
OMOTEXHOJIOTUU
102 Pe3sepBHBIii ypOK. 1
[ToBTOpEHME,
00o01enue,
CUCTeMAaTH3aIHs
3HAHUM
OBIIEE KOJIMYECTBO 102 0 13.5
YACOB I10 ITPOT'PAMME
11 KJIACC
KonuyectBo yacos
1 DBOIIOLMOHHAS 1
teopus Y.
HapBuna
2 JIBHOKYIIIHE CHJIBI 1
SBOJIIOIIMH BUJIOB 110
Y. lapBuny
3 boprba 3a 1
CyLIECTBOBaHHE,

€CTECTBEHHbIN U
HCKYCCTBEHHBIN 0TOOD

4 dopmMupoBaHUE 1
CUHTETHUUECKOU
TEOPHUHU SBOJIIOIUU

5 OTansl 1
SBOJIFOIMOHHOTO
mpoliecca:
MUKPOIBOJIOLHUS U
MaKpO3BOJIOIHUS

6 [onmynsauus — 1
AIIeMEHTapHas
€IMHALA DBOJIIOLIUA



10

11

12
13

14

15

3aKOH reHETHYECKOTO 1
paBHOBecus JIx.

Xapau, B. Baitn6epra.
JIaboparopHas paboTa
«BroIsaBieHue

HU3MEHYUBOCTH Y

0co0€i 0THOrO BUIA»

DnemMeHTapHbIe 1
(hakTOPHI IBOJIOLIUN

Dddext ocHOBaTETII. 1
Dddext OyTHIIIOUHOTO
TOPJIBITITKA

Murparmuu. U3omsmmn 1
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

EcrectBenHbIl 0TOOP 1
— HaNpPaBJISIOMNN
(hakTop BOIIOIIHI

[TooBoi#t 0TOOP 1
[IpucnocobaeHHOCTH 1
OpraHM3MOB KaK

pe3yibTar

MHUKPO3BOJTIOIUH.

JlaGopaTtopHnas pabota
«3yuenue
apomMoph030B U
UaroaganTanui y
pacTeHuit u
KUBOTHBIX)»

ITpumepsl 1
MPUCTIOCOOJICHHUHN Y
OpraHu3MOB:
MoOp(doJIOTHYECKHE,
(bu3noornUecKue,
OMOXMMHUYECKUE,
MIOBEJICHUECKHE.
JIaGoparopHas paboTa
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTENbHAs
11erecoo0pa3HoCTb

Bupn, ero xpurepuu u 1
CTPYKTYpa.

0.5

0.5

0.5

0.5



16

17

18

19

20

21

22

23

24

25

26

JlaboparopHas paboTa
«CpaBHEHHE BUJIOB 110
MOP(}OJIOTHIECKOMY
KPUTEPHUIO

Crpykrypa Bujaa

Bunoobpa3oBanue xak
pe3ynabTaT
MUKPO3BOJIIOIUH

CBs3b
MHUKPOIBOJTIOIIAN U
SMUAEMUAOJIOTUU

Makpo3BoitoLHS.
IlaneonToIOrMYECKHE
METOIbI I/I3y‘-IeHI/I$I
SBOJIIOIUHN

buoreorpaduueckue
MCTOJbI U3YUYCHUSA
9BOJIIOLIUU

DOMOpHOIOTHYEeCKUE U
CpaBHUTEIHHO-
MophoToruIecKue
METOTbl U3yICHUS
ABOJTIOIIUHT

MonekynsapHo-
TreHEeTUYECKUE,
OMOXMMHYECKUE U
MaTeMaTH4eCKHe
METO/IbI U3yYCHHUS
IBOJTIOIH

Oo01mue
3aKOHOMEPHOCTH
3BOJIFOLIUHU

AnantuBHas
paauanusi.
HepaBHomepHOCTB
TEMIIOB 3BOJIIOIUH

Hayunble runote3bl
MIPOUCXOKICHUS
JKU3HM Ha 3emiie

Jlonay4Hsle
IIPEICTaBICHUS O
3apOKJICHUM KU3HU



27

28

29

30

31
32

33

34

35

36

37

OcHOBHBIE ATaIbI
HEOpPraHUYECKON
3BOJIFOLUHU

T'unoresnl
3apOKICHUS KU3HU

Ucropus 3emiu u
METOJIBI €€ N3YUEHHS.
Jlaboparopnas paboTa
«3yuenue u
OTIMCaHue
HCKOTAeMBbIX OCTaTKOB
JPEBHUX OPraHU3MOBY»

HauanrnHbIe dTans!
OPraHn4ecKou
SBOJIIOINH

OBOJIIOIMS DYKAPUOT

OCHOBHBIE ATaIbI
IBOJTFOITUHT
PacTUTEIHLHOTO MUPA.
[IpakTrueckas padoTa
«3yuenue
ocoOeHHOCTEH
CTPOEHUS paCTCHUI
Pa3HbIX OT/IEIOB»

OcHOBHBIE ATaIbI
SBOJIIOIMH KUBOTHOTO
Mupa

OBOJIIOLHS YKUBOTHBIX.
[IpakTuueckas padota
«3yuenue
0COOEHHOCTEN
CTPOCHHS
MMO3BOHOYHBIX
JKMBOTHBIX»

Pa3Butue xu3Hu Ha
3emJie 1o dpaM U
nepuoaam

MaccoBbie
BBIMUPAHUSA —
9KOJIOTHYECKHE
KPHU3HCHI POLLIOTO

CoBpeMeHHbIN
SKOJIOTUYECKUI

0.5

0.5

0.5



38

39

40

41

42

43

44

45

46

47

48

KPH3HC, €ro
0COOEHHOCTH

CoBpemMeHHas cuctema
OPraHUYECKOTO
MPOIILIIOTO

OCHOBHBIE
CUCTCMATHYCCKHC
TPYIIIBI OPraHu3MOB

AHTpOTOJIOTHS —
HayKa O 4eJIOBEKE

Passurue
MIPEACTABICHUH O
MIPOUCXOKACHUHU
YeJI0BeKa

Mecto denoBeka B
CUCTEME
OPraHWYECKOTO MHpA.
JlaGopaTtopnast pabota
«3yuenue
ocoOeHHOCTEH
CTpOEHUS CKelleTa
YeJ0BEKa, CBA3aHHbIX
C TIPSAMOXOXKICHUEM»

JIBYOKyIIME CHITBI
aHTpOIOreHe3a

CooTHOIIIEHHE
OMOJIOTHYECKUX U
COLIMAJIBHBIX
(hakTopoB B
AHTPOTIOTCHE3E

OCHOBHBIC cragnuu
AHTPOIIOI'CHE3a

[lameoreneruka u
najeoreHOMHKaA

OBOIIONUA
COBPEMEHHOTO
JejoBeKa

UYenoseueckue pachl.
IIpakTuyeckas pabora
«M3yuenune
JKOJIOTHUYECKUX
aZlanTanui 4eI0BeKa

0.5

0.5



49

50

51

52

53

54

55

56

MeKIMCIUIUTMHAPHBIC 1
METO bl

AHTPOIIOJIOTHH

3apoxaeHue u 1

Pa3BUTHUC DKOJIOTUN

MeToabl 3KOJIOTHH. 1
Jlaboparopnas paboTa
«M3ydyeHne MeTOI0B
IKOJIOTHUECKUX
HCCIIEIOBAHUID)

3HayeHune 1
IKOJIOTHYECKUX
3HAHWI JIS YeIOBEKa

OKOJIOTHYECKHE 1
(bakTopbl

AbuoTHueckue 1
(aktopel. CBeT Kak
AKOJIOTUYECKU I

(dakTop.

JlaGopaTtopHnas pabota
«BrpIsiBICHUE
MIPUCIIOCOOIEHUH
OpraHu3MOB K

BIIUSIHUIO CBETa»

AbGHnoTHYeCKUE 1
(hakTophI.
Temneparypa kak
SKOJIOTUYECKU I
(dakTop.
JlaGopaTtopHas pabota
«BbIsiBIICHUE
MIPUCIIOCOOIEHUI
OpPraHu3MOB K
BIIUSHUIO
TEeMIIEPATypPbI»

AGuoTnyeckue 1
¢baxTopsl. BiiaxHOCTH

KaK DKOJIOTHYECKUIM

¢axTop.

JIaGoparopHas paboTa
«AHATOMHYECKHUE
0COOEHHOCTHU

pacTeHuil U3 pa3HbIX

MECT OOMTaHUS

0.5

0.5

0.5

0.5



57

58

59

60

61

62

63

64

65

66

67

68

Cpenbl oOuTaHus
OpraHu3MoOB

buomgornueckue
PUTMEI

XKuznennsie GpopMer
OpraHu3MOB

buornueckne
(baxTopsl

3HayeHune
OMOTHYECKHUX
B3aUMOJIECHUCTBUH IS
CYIIIECTBOBAHUS
OpPTraHW3MOB B Cpejie
oOHnTaHus

DKOJIOTUYECKHE
XapaKTEPUCTHKHU
TIOTTYJISIIAH

OCHOBHBIC
oKas3aTeinu
TTOTTYJISIIAH:
YUCJIEHHOCTD,
IUIOTHOCTb,
BO3pACTHAsl | MOJIOBast

CTPYKTypa

OCHOBHBIC
noxkasareinu
TTOMYJISIIHH:
POXKIaEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTb,
MHTpaIiu

DKoJornyeckas
CTPYKTYpa MOIMYJISALUN

JluHamMuKa NOomyasauuu
U €€ peryisanus

Kpussie pocta
YHCIIEHHOCTH
nonymsinuu. Kpussie
BBDKUBaHUS

DKoJIOTHYEeCKasl HHIIA
Buza. JJaboparopHas
pabota

0.5



69

70

71

72

73

74

75

76

77

78

79

80

«[Ipucnocobnenus
CEMsIH paCTEHUHN K
pacceneHuIoN

Bun kak cucrema
MOIYJISAIANA

3aKOHOMEPHOCTHU
IIOBCACHU U
MI/IFpaIII/Iﬁ KHUBOTHBIX

Coo01recTBo
OpPraHu3MOB —
OMOILIEHO3

DKocucreMa Kak
OTKpBITasi CHCTEMa

Kpyrosoport BemecTs
Y MTIOTOK DHEPTUU B
JKOCUCTEME

OCHOBHBIE
IOKa3aTenun
3KOCHUCTEMBI

OKOJIOTHYECKHE
MTAUPAMU/TBI

N3menenus
CO0O0IIIECTB —
CYKIIECCHH

[Ipupoaueie
3KOCHUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOPEN U OKEAHOB

IIpuposausie
3KOCHUCTEMBI.
DKOCHUCTEMBI TYH]IP,
JIECOB, CTEIIEH,
IIYCTBIHb

AHTpOHOFeHHHC
OKOCHUCTCMbI

YpO0o3KOCHCTEMBI.
[MpakTHueckas padoTa
«M3yuenue u
OTIMCaHue
ypOOIKOCUCTEMBD»

0.5



81

82

83

84

85

86

87

88

89

90

91

3aKOHOMEPHOCTH
(bopmMupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUI
OpraHu3MoOB B
HKOCHUCTEMAX

MexaHu3Mbl
BO3JEHCTBUSA
3arpsI3HEHUN Pa3HbIX
TUIIOB Ha
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

buocdepa —
oOuieruianeTapHas
o0oJ10uKa 3eMin

VYuenne B. U.
Bepnazackoro o
ounocdepe

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ounocdepsl

KpyrosopoTsl
BEILECTB U
OMOreOXMMHUYECKHE
LUKJIIBI

30HAIBHOCTh
o6uochepsl. OCHOBHBIE
OMOMBI CyILIU

YcTonunuBOCTh
orocdepbl

DKOJIOTUYECKUE
KPU3HUCHI U UX
MIPUYUHBI

Bo3zneiictBue
YeJJ0BEKA Ha

ouochepy

AHTpOIIOTEHHOE
BO3/ICHCTBUE HA
pPacTUTEIbHBIN U
JKUBOTHBIN MUD



92  Oxpana npupoisI 1

93  OcCHOBHBIE IPUHIUITBI 1
YCTOMYUBOTO
pa3BUTHS
4eJI0BEYeCTBA U
HIPUPOJIBI

94  PammoHnanbHOE 1
MIPUPO/IOTI0JIE30BAHNE
Y COXpaHCHUE
OHOJIOrTYECKOT0
pazHooOpaszus 3emin

95  OO6oOmenue o Teme 1
«MuKpO3BOJIIOLUS U
€€ pe3ynbTaThD)

96  OO6oO6mIIEHHE IO TEME 1
«Maxkpo3BOJIIOIIUS 1
€€ pe3ynbTaThD)

97  O06o0061IeHnE TI0 TEME 1
«IIpoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie»

98  O06006menue Mo TeMe 1
«IIpoucxoxenne
yeJIoBeKa —
AQHTPOTIOTCHE3)»

99  O06o00menue Mo TEME 1
«DKOJIOTHsI — HayKa O
B3aMMOOTHOLIEHUAX
OpPraHHu3MOB»

100 OO0oO1eHue O TEME 1
«OpraHu3msl U cpea
oOuTaHus»

101 OO0oO6ueHue o Teme 1
«IKOJIOTHS BUIOB U
MOIYJIALIA

102 OO6oOmieHue Mo TeEMe 1
«buocdepa —
riaobannHas
9KOCHUCTEMAY»

OBIIEE KOJIMYECTBO 102
YACOB II0 ITPOTPAMME



