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Pabouas nporpamMma no yyeOHomy mpenmery «buonorus» (yriyOoi€HHbBIN
YPOBEHb).

Pabouas nporpamMma no yyeOHomy mpenmery «buonorus» (yriyOoi€HHbBIN
ypoBeHb) (mpeamerHass 00y1acTh «EcTecTBEHHO-HAy4HBIC MPEAMETHI») (lanee
COOTBETCTBEHHO — MMPOTpaMma 1o OMOJIOTHH, OMOJIOTHS) BKIIFOYAET MOSCHUTEIIHHYIO
3aMUCKY, COJIepKaHUE 00YUYEHUS, TUIAHUPYEMBbIE PE3YIbTaThl OCBOCHHUS MPOTPAMMBI
o OMOJIOTHH.

[losicHuTenbHast 3amuicka OTpakaeT oOOIIMe MeNd W 3aJayd  U3yYeHHS
OMOJIOTHH, XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ HM3Y4YCHUIO
00yJaroluMHCs, MECTO B CTPYKTYpE yU4eOHOI0 TUIaHa, a TakKe MOAX0Abl K 0TOOPY
COJICpKaHMsI, K ONpPEACICHUIO TUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO TJIAHUPOBAHUS.

Conepxanue oOy4YeHUs pPaCKpPBIBACT COJEpKATEeIbHBIC JHUHUU, KOTOPHIC
npeIararoTes sl 00513aTeIbHOT0 U3YUYEHHU s B K&KIOM KJIacce Ha YPOBHE CPETHETO
o0O1rero oOpazoBaHusI.

[Inanupyemblie pe3yabTaThl OCBOEHHUS MPOTPAaMMBbI MO0 OMOJIOTUH BKIIOYAIOT
JUYHOCTHBIE, METAIPEAMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00yUEHUSI Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHms, a TAKXKE MPEIAMETHBIE TOCTHKESHHS 00yJaroIerocs
3a KaKIbIi ToJ1 00ydeHUSI.

[HosicHuTeILHAS 3aNIMCKA.

[Iporpamma 1o OWONOTMM Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3  «O6
obpazoBanun B Poccwmiickoii  Depeparuny, OIOC COO, KoHuenmuu
npenojaBanus ydeOHoro mpeamera «buonorus» W OCHOBHBIX MOJIOKEHUUN
denepanbHOil paboueii MporpaMMbl BOCTIUTAHHUS.

buonorus yrinyonéunoro ypoBHs uzyuenus (10—11 kmaccer) siBasieTcs oqHUM
U3 KOMIIOHEHTOB MpeAMETHON o0nactu «ECTeCTBEHHO-HAYYHbIE MPEAMETHD.
Cornacio mnonoxenusasm OPI'OC COO npodunbHble Yy4yeOHbIE MPEIMETHI,
u3yyaeMmble Ha YriayOJE€HHOM YpOBHE, SBISIOTCS criocoooMm auddepeHnmanuu

0o0y4ueHHMsI Ha YpPOBHE CpEIHEro OoOIIero odOpa3oBaHUsS MU MPU3BAHBI 00ECTICYUTH



MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKUM, CpeAHUM OOIIUM, CpEeIHUM
npo¢eCCUOHANILHBIM M BBICHIUM 00pa3oBaHueM. B TO ke BpeMs KaIblil U3 3THX
y4eOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa3oBaTeIbHBIX, BOCHUTATEIBbHBIX W Pa3BUBAIOIIMX 3aJ]a4, CBSI3aHHBIX C
npodopueHTae 00yJaronuXxcsi U CTUMYJHUPOBAHHEM HMHTEpeca K KOHKPETHOU
00JlacTU HAYYHOTO 3HAHUS, CBA3AHHOTO C OMOJIOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTHEH, CTOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo 6uosioruu 1aét mpeACcTaBICHHUE O 1EJIU U 3a]a4ax U3y4YeHUs
yueOHOro mpenMera «buosjorus» Ha yrayOJEHHOM ypOBHE, OIpeaenser
o0s3aTenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJAECPKAHUE, €r0 CTPYKTYPUPOBAHHE
no pazienaMm M TeMaM, paclpeiesieHhe Mo  KiaccaM, pPEKOMEHIyeT
MOCJIEIOBATEIILHOCTh U3YUEHUSI YIEOHOT0 MaTepuaia ¢ yuéToM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
ocobeHHOCTel oOydammuxcsa. B mporpamme 1mo OMoJIOruy peanu30BaH MPUHIIMI
IPEEeMCTBEHHOCTH C H3Y4Y€HHEM OHOJOTHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Onarojgapss YeMy MPOCMAaTPUBAETCS HAMPABICHHOCTh Ha
nocleytoliee pa3BUTHE OHOJOTUYECKUX 3HAHUW, OPUEHTHUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJICHUS, PEACTABICHUIA O 3JOPOBOM 00pa3e KU3HU, HAa BOCITUTAHUE OEPEKHOTO
OTHOIIECHUS K OKPY>Karollel MpUpoHOH cpene. B mporpamme mo 6M0IOruy Takke
MOKa3aHbl BO3MOXHOCTHM YydeOHOro rmnpeaMera «buojorus» B peanuzalnuu
tpeboBannit ®I'OC COO K MIaHUPYEMBIM JTHYHOCTHBIM, METANPEIMETHBIM H
MPEIMETHBIM pe3ylbTaTaM OO0ydeHHUs U B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEILHON JACSATEIHPHOCTH O0YUYAIOMIUXCS TI0 OCBOCHUIO COJIEPKAHUS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHMUs.

[Iporpamma 1O OHOJIOTUM SIBISETCSI OPUEHTUPOM JUISI  COCTaBIICHUS
aBTOPCKUX paboumx mporpamMM. ABTOpaMH pabOYMX MPOTpaMM MOXKET OBIThH
MPEJIOKEH CBOM MOJIXO/ K CTPYKTYPUPOBAHUIO U TOCIIEIOBATEIBHOCTH U3yUCHHUS
y4eOHOro martepuaia, CBOE BUJEHHE CIOCOO0B (POPMHUPOBAHUSL Y OOyHAIOIIUXCS

NpCaAMCTHBIX 3HAHUU U YMGHHﬁ, da TaKiKC MCTOAOB BOCIIMTAHHUA KW Pa3BUTHUA



cpeacTBaMU yueOHOro npeamera «buomaorusy.

buonoruss Ha ypoBHe cpenHero oOIIeEro O00pa3oBaHMsS — 3aBEpIIACT
Ouosioruueckoe 0Opa3oBaHHME B IIKOJIE W OPUEHTUPOBAH HA paACIIUPEHUE U
yray0OJieHre 3HaHUU 00y4aroluXcs O )KUBOW MPUPOJE, OCHOBAX MOJIEKYJSIPHOU U
KJIETOYHOU OMOJ0TUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpenmera «buomorus» Ha yriayOJIeHHOM YpOBHE
OPUECHTHPOBAHO HA TOATOTOBKY OOYYAIOIIMXCS K IMOCIEAYIONEMY MOJYYSHUIO
OMOJIOTMYECKOTO  O0pa3oBaHUsi B By3aX HM  OpraHuM3alusx  CPEIHEro
npodeccruoHaabHOro 006pazoBanusi. OCHOBY €ro COJIEpaHUs COCTaBIIAET CUCTEMaA
OMOJIOTMYECKUX  3HAHUHM, TOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pPa3/eI0OB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmero obpaszoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJy4YaroT pa3BuTue. Tak,
pacIIMpeHbl U YyriayOieHbl OHOJOTMYECKHE 3HAHUS O PACTEHHUAX, YKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me dYeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MmokHa Takke HHTETpanus OWOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TPH U3YUCHHUH
bu3uKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpaMMbl IO OHOJOTHH OTPa)Kae€T CHCTEMHO-YPOBHEBBIA W
HBOJIIOIIMOHHBIA TMOAXOABl K H3ydeHHio Ouonoruu. CorjacHO WM, H3y4arOTCS
CBOMCTBa W 3aKOHOMEPHOCTH, XapaKTEPHbIC ISl KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3alyy, HSBOJIIOIMHU OPraHMYeCKOro MHpa Ha 3emiie, COXpaHEHUs
OMOJIOrMYEeCKOT0 pasHooOpasms IuiaHeThl. Tak, B 10 Kiacce M3y4aroTcs OCHOBBI
MOJICKYJIIPHOW W KIIETOYHOW OWOJOTHH, SMOPHOJIOTUHM W OWOJOTHUU Pa3BUTHS,
FEHETUKUM U  CENEKIUU, OUOTEXHOJOTHHU U CHUHTCTHYECKOW OWOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUA OOydYaromIUXcsl Mo OOTaHWKE, 300J0THH, aHATOMUH,
¢duzunonioruun yenoseka. B 11 kinacce u3ydaroTcsi 3BOJIOIMOHHOE YUYEHHE, OCHOBBI

9KOJIOTUHU U YUeHHE 0 Onocdepe.



buonorus npusBad o0ecrneyuTs OCBOCHUE OOYYAIOIIMMUCST OMOJIOTHUYECKUX
TEOPUHN U 3aKOHOB, UJIEH, IPUHIIUIIOB U MIPABUIL, JIEKAIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, 3HAHUU O CTPOCHHH, MHOTrooOpazuu W
OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOMyJslHU, OHUOIEH03a, IKOCUCTEMBI, O
BBIJIAIOIINXCS HAYYHBIX TJOCTHKEHUSX, COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTHH,
MPUKJIAJIHBIX aCTEeKTaX OMOJOTMYEeCKUX 3HaHUU. J[Jig pa3BuTus U moJaaep KaHUs
UHTEpeca OOyvarwIuxcss K OWOJOTHM HapsAy €O 3HAYUTEIBHBIM 00BEMOM
TEOPETHYECKOTO0 MaTepuajga B COJACpKaHUM TPOrpaMMbl MO  OHOJOTHHU
MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJICHUS W PA3BUTHUS TOU WA UHOU
obsacTu OMOJOTUM, BKJIAJIOM OTECYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE
BOKHEUIIINX OMOJIOTUYECKUX U SKOJIOTHIECKHUX MPOOIIEM.

Henb nzyuenus yueobHoro npeamera «bronorus» Ha yrinyOoJéHHOM ypOBHE —
OBJQJICHUE  OOYYaIOMMHCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3aIlid >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOPETCHHE YMEHHM
UCIIOJIB30BaTh ATH 3HAHUS B (OPMUPOBAHUM MHTEpEca K ONMpeAcIEéHHON 00JacTH
npodeccroHaIbHON JeATEeTLHOCTH, CBS3aHHOW ¢ OWOJIOrHMel, WIu K BBIOOpY
y4eOHOT0 3aBeICHUS ISl ITPOJIOKEHHUST OMOJIOTHYECKOT0 00pa3oBaHusI.

JlocTmwkeHnue 1enu  uW3ydeHuss ydeOHoro mnpeamera «buonorus» — Ha
yrayoJIEHHOM YPOBHE 00ECIIeUnBACTCS PEIICHUEM CIISYIONTNX 3a/1ay ;

OCBOCHHE O0YYAIOIMMUCS CUCTEMbI OMOJOTHUYECKUX 3HAHUIM: 00 OCHOBHBIX
OMOJIOTMYECKUX TCOPHSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBuiiax, COCTaBIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MHUPaA; O
CTPOCHHH, MHOTO00pa3Wd M OCOOCHHOCTSAX OHMOJIOTHYCCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISINs, BUI, OMOTeoleH03, Onocdepa); 0 BELAAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIICAOBAHUSIX B OUOJIOTHH;

O3HAKOMJICHHE OOY4YaloIIMXCs C METOJaMU TO3HAHUSA KUBOU TPUPOJBI:
HCCIICIOBATEILCKUMHA ~ METOJIaMH  OMOJIOTHUCCKUX HayK (MOJICKYJISIpHOM U
KJICTOUHOM OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUH PA3BUTHS, TEHETUKH U CEJIEKIUH,
OMOTEXHOJOTUM M CHHTETHYECKOW OMOJIOTHH, MaJICOHTOJOTUH, HKOJOTHUH);

MCETOAAMH CaMOCTOATCIIBHOI'O IIPOBCACHUA OMOJIOTMYSCKHUX I/ICCJ'ICIIOBaHI/Iﬁ B



naboparopuu U B npupoae (HaONroJeHWE, HW3MEpPEHUEe, OKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJIcHHE OOY4YaIOIIMMHUCS YMEHUSAMH: CAMOCTOSITENIBHO  HAXOJUTh,
aHAIM3UPOBATh W MCIOJb30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TMOIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOH; YCTaHaBIMBATH CBSA3b MEXKIY
pa3BuTHEM OHWOJOTMM U COIUAIBbHO-)KOHOMHUYECKHUMH W JKOJIOTHUYECKUMU
npoOyieMaM 4eJOBEeYeCTBa; OLEHMBATH IOCIEJICTBUS CBOEH JAESTEIbHOCTH IO
OTHOWICHUIO K OKpY’)Kalollle NpUpOAHOU cpele, COOCTBEHHOMY 3/J0POBBIO H
3I0POBBIO0  OKPYXAIOLIUX JIIOJEeH; OOOCHOBBIBAaTbH U  COOJIIOJIaTh  MEpHI
npoQUIAKTHKN WHPEKIIMOHHBIX 3a00JI€BaHUM, MpaBWia TOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW KU3HEIEATEILHOCTH B UPE3BbIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakKTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAyYHBIC OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy 00Yy4aIOUIMXCS WHTEIUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMH U COBPEMEHHBIMHU
UCCJICIOBAaHUSAMH B OWOJIOTMH, pEHIaeMBIMH €10 MpoOJeMaMHu, METOIO0JIOTUEH
OMOJIOTUYECKOTO UCCIIEeIOBAHUS, TPOBEICHHS SKCIIEPUMEHTAJIBHBIX UCCIIEOBaHUH,
perieHusi OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHMS OMOJIOTHUECKHX OOBEKTOB U
IPOIIECCOB;

BOCIUTaHUE y OOYYarOMINXCS IIEHHOCTHOTO OTHOIICHUS K KHBOM MPHUPOJIE B
1IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOIOTHIECKOM,
TeHETHYECKOW TPaMOTHOCTH, 00IIeH KyIbTYPhI MOBEACHUS B IPUPOJIC; UHTETPAIIUH
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHne  OOy4alomMMUCS  KOMIIETEHTHOCTH B PaIlMOHAIBHOM
MIPUPOIOIIOTH30BaHNH (COOIIIOICHNE TIPABIIT TIOBEICHHMSI B TIPUPO/IC, OXPaHbI BUJOB,
DKOCHCTEM, Ouocdepnl), COXpaHCHHH COOCTBEHHOTO 3J0pPOBBbS W 3JIOPOBBS
OKpYyXalomux Jroae (coOmromenust Mep mpodumakTuku — 3a0oeBaHUM,
oOecrieueHre OE30MACHOCTH JKU3HENEATCTFHOCTH B YPE3BBIYANHBIX CHUTYAIUIX
OPUPOAHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS

OMOJIOTUYECKUX 3HAHUN U YMEHHH B MOBCEIHEBHOM JKU3HH;



CO3JaHUe  YyCIOBUM I  OCO3HAHHOrO  BbIOOpa  OOyYaroIIMMUCS
WHIUBUAYaJIbHON oOpa3zoBaTeabHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCJIEAYIOIIEMY TPO(PECCUOHATILHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHJMBUAYaJIbHBIMA HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO0miee 4yuCIO 4YacoB, PEKOMEHAOBAHHBIX /JII M3y4eHUS OHMOJOTMM  Ha
yriryosieHHoM ypoBHe, — 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezenmo), B 11
kinacce — 102 gaca (3 yaca B HeZIelHo).

OT60p opraHu3allMOHHBIX (POPM, METOJIOB U CPEACTB OOyUECHHS OHOJOTHUH
OCYHIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COAECp’KaHWsS M HANpaBICHHOCTH Ha
OpOJOJKEHHE OMOJOrMYecKOro Oo0pa3oBaHUsT B  OpPraHU3alUSgX CPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHU U OUOJIOTUH Ha YIITYOJIEHHOM YPOBHE
ABIIAETCS TPOBEJEHUE JAaOOPATOPHBIX U MPaKTUUECKHX paboT. Takxke ydwacTue
oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OMPEIESETCsl yYUTEIeM Ha OCHOBE UMEIOIINXCA MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.

Conep:xxanune od0yuennsi B 10 kiiacce.

102 4, u3 HUx 1 4 — pe3epBHOE BpeMsl.

Coneprxkanve TpOrpaMMbl, BBIJIETIEHHOE KYPCHUBOM, HE BXOJIUT B MPOBEPKY
rocy1apcTBeHHOM utorosoi arrcranuu (I'M1A).

Tema 1. buonorus kak Hayka.

CoBpemeHHasi OMOJIOTHs — KOMIUIEKCHast Hayka. KpaTkast uctopust pa3BUTHs
Owonornu.  buonormdeckme  HAyKM M H3y4YaeMble ~ HMH  TPOOJIEMBI.
dyHnaMeHTadbHbIe, TPUKIAJAHBIE W TOUCKOBBIE HAYYHBIE WCCICAOBAHMS B
ouomnorumu.

3HaueHue OUOJIOruu B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOMH
kapTuHbl Mupa. [Ipodeccuu, cBsizanHple ¢ Ouosiorueil. 3HadeHHWe OMOJIOTUU B
MPAKTUYECKON JIESITEIbHOCTH YEeJOBEKAa: MEIUIMHE, CEIbCKOM XO35UCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu:



[Toptpetsi: Apucrorens, Teodpact, K. Jlunnent, K.b. Jlamapk, Y. {apBuH,
V. T'apsen, I.Mennens, B.U. Bepnanckuu, W.IL [TaBmos, W.N. Meunukos,
H.U. Basunos, H.B. Tumodees-Pecosckuit, [x. Yorcon, @. Kpuk, [1.K. benses.

Tabmunpl U cxembl: «CBsA3b OMOJIOTHM C JAPYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble CUCTEMBI U UX U3YUYECHHE.

KuBbie cuCTEMBI Kak mnpeaMer u3ydeHus Owuonoruu. CBOWCTBA MKUBBIX
CHUCTEM: €JUHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh U LEIOCTHOCT,
CI0XXHOCTh U YHNOPAJOUYECHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOpPraHU3aIIMS,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alii >KUBBIX CHUCTEM: MOJEKYJSIPHBIN, KJICTOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIN, MONYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN
(buoreoneHoTuyeckuii), OumochepHsuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KKUBOro. JKHW3HB Kak (opMa CyIIeCTBOBAHMS
Marepuu. Hayku, nzydaromye »KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OPraHU3aLINH.

N3ydenne xuBBIX cucTeM. MeTonbl Ouosiorudyeckor Hayku. HabmroneHwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHains. [loHaTre o 3aBUcUMOil U
HE3aBUCUMOW TiepeMeHHOU. IlnanupoBanue »skcnepuMenta. IloctaHoBka w
npoBepka runote3. Hynesas runores3a. [lonsatue BHIOOPKH M €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormyeckux gaHHbBIX. OIllEHKa JOCTOBEPHOCTH TOJTYYEHHBIX
pe3ynbraToB. [lprumHBI UCKaXeHHsT pPe3yabTaTOB »JKcrepumeHTta. lloHsTue
CTaTUCTUYECKOT'O TECTA.

Tabmuuet u cxembl: «OCHOBHBIE TpPH3HAKU KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa KMBOM Marepum», «YpPOBHUM OpraHU3alUU KUBOU
npupoibl», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOTO opraHusMa», «bworeomenos», «buochepa», «Metomsi
M3YUYEHUS )KHUBOIN IPUPOIBI.

OOGopynoBanue:  jJabopaTopHOoe  O0OpymOBaHHME  JUIi  MPOBEIACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

[IpakTuueckast padora «/crnonp30BaHue pa3IuyHbIX METOJIOB NPU U3YYCHUU



YKUBBIX CUCTEM.

Tema 3. buonorus KJIEeTKH.

Knerka — cTpykTypHO-QyHKIMOHaJIbHAs eauHuLa xkuBoro. Hcrtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. llneitnen, P.BupxoB). OcCHOBHBIE MOJOXEHUS COBPEMEHHON KIETOUYHON
TEOPHH.

Metonpl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJOTMU:  MHMKPOCKOIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUYEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

JlemoHcTpanuu:

IToptpetsr: P.T'yk, A.JleBenryk, T.IlIBann, M. Ilneiinen, P. Bupxos,
K.M. bap.

Tabnuuel 1 cxembl: «CBETOBOM MHKPOCKOID, «IEKTPOHHBIN MUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

[Ipaktuueckas pabora «l3ydyeHne METOAOB KIETOYHOW OHOJIOTUU
(xpomatorpadus, anekrpodopes3, mudpdepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. XuMudeckasi opraHu3aius KJIeTKH.

XUMUYECKUNA COCTAB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Boma wu e€ posb Kak pacTBOpHUTENsA, peareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOperyisiiuu. MuHepalbHble BEIIeCTBA KIETKH, UX OMOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KIJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue mnoiauMmepsl. benku.
AMUHOKHCTOTHBIN cocTaB 0enkoB. CTpYyKTypsl 0eIKOBOM Moiiekyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUIHas CBsA3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi OenkoB.
buonorndeckue QpyHkuuu OEIKOB.

YraeBoabl. MoHOCaxapuabl, AMCAXapUIbl, OJTUTOCAXAPUBI U ITOIUCAXAPUIBI.



OO6muit  1maH cTpoeHuss U (PU3UKO-XUMHYECKHE CBOMCTBA  YIJIE€BOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. ['mapodunsHO-rUApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O61IMe cBocTBa OMOIOTMYECKUX MEMOPAH — TEKY4€eCTh, CHIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun kommnementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JHK.
Bunst PHK. ®@ynkuuu PHK B knetke.

Ctpoenune Monekyinbl AT®. Makpospruueckue cBs3u B Mosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (YHKIIHH B
kietke. CexkBennposanue JIHK.

CtpykTypHas Ouosiorusi: OMOXUMUYECKUE U OMOPU3NYECKHUE UCCIEAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKYII.

JlemoHcTpanuu:

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Juarpammel:  «PacripefeneHne XMMHUYECKUX JJEMEHTOB B  HEXHBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuupl n cxemsl: «llepuonuyeckas Tabnuila XUMUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MoJIeKyNbl Oenka», «CTpyKTyphl OenkoBOW MOJIEKYIb», «CTpoeHue MOJIeKyl
yraeBoaoBy, «CTpoeHHE MOJEKYJ JUNuaoB», «HyKIEeMHOBBIE KHUCIIOTBDY,
«Ctpoenue monexkyinbl ATDx.

O6opynoBaHue: XuMUYecKas 1Mocyia 1 000pyI0BaHUE.

JlaGoparopnas pabora «OOHapykeHHe OCIKOB C MOMOIIBI KAaYeCTBEHHBIX
peaKui».

JIaGoparopHas paborta «VccienoBaHue HYKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX

M3 KIICTOK Pa3/IMYHbIX OPIraHU3MOB».



Tema 5. CtpoeHue U GyHKIIUU KIETKH.

Tunel KJIETOK: JyKapuoTUYeCcKas U mpokapuotuyeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue npokapruoTHueckoi kieTku. Kierounas creHka 6akTepuit u apxei.
OcoOEHHOCTH CTpPOEHUs TeTepoTpodHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue u (GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCIIOpT BEUIECTB uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas Aud@ysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIH
akTUBHBIN TpaHcmopT). llomynmponurnaemocts wmeMOpanbl. PabGorta Harpuii-
KaJUEeBOTO Hacoca. DHAOLMTO3: MUHOIUTO3, (haromutos. Dk3ouuTos3. Kierounas
crenka. CTpykTypa ¥ GyHKIMH KJIETOYHOU CTEHKU PACTEHUM, TPUOOB.

Huromna3zma. Huto3omb. Lutockener. /IBrmxenue uuroriazmbl. Opranou bl
kietku. OgHOMeMOpaHHbIe OpraHOUABI KIETKHU: dHAoIIa3MaTrndeckas cethb (J11C),
anmapar [onbaku, JHU30COMBI, HMX CTpoeHHe U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OpPraHOMAOB KIeTKU. CTpOoeHHE TPaHYISIPHOTO PETUKYTyMa.
Cunre3 pactBopuMbix OenkoB. CuHTE3 KJIETOYHBIX MemOpaH. ['mamkwmii
(arpanynsipHbIii) SHOOIUIa3MaTUYeCKUi peTukynyM. CekperopHas GyHKIUS
anmapara ['onpmxku. TpaHCmoOpT BemIECTB B KIETKE. Bakyoiim pacTUTEIbHBIX
kietok. Kiietounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKH: MUTOXOHAPHH, TiacTuabel. CTpoeHue
U (QYHKIIMM MUTOXOHAPHWA W mactui. [lepBudHBIC, BTOPUYHBICE H CIIOXKHBIC
IacTHABl  (POTOCHMHTE3UPYIOMIMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI,
JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranouas kietku CtpoeHue M QyHKIIUA HEeMEMOpaHHBIX
OpraHoujioB KjJeTku. Pubocombl. MukpodunameHnTsl. MEIIIEUHBIE KIETKH.
Mukpotpybouku. Krnerounsiii meHtp. CTpoeHHME U JBUKEHHE XI'YTUKOB U
pecHrn4eK. MuKkpoTpyOOUKH UTOIIa3Mbl. [{eHTpHob.

Anpo. Obonouka siApa, XpoMaTHH, KapHoILIa3Ma, SIPBIIIKYA, UX CTPOCHUE U



¢ynkuuu. SAnepubiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(ha3HOM sjipe. beaku XxpoMaTuHa — TUCTOHBI.

Kinerounsie BkimtoueHus. CpaBHATENBHASI XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JlemoHcTpanuu:

[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuupl u cxembl: «CTpoeHHE SYKAPUOTUUYECKOW KIETKW», «CTpoeHue
KUBOTHOM  KineTkn», «CTpoeHne  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHIPUWY, «SAnpo», «CTpoeHnE NPOKAPUOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPONpPENapaTbl PacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEePUAIbHBIX KIIETOK.

JlaGopatopHast pabora «M3ydeHue CTpOEHHUs KIETOK  Pa3IMYHBIX
OpraHU3MOBY.

[TpakTuyeckas pabora «3yueHrue CBOMCTB KIETOUYHON MeMOpaHbD».

JlaGopatopHast pabora «MccnemoBaHue Mia3Moin3a M JEIUIa3Moli3a B
PACTUTEIBHBIX KIETKAX).

[Ipaktuueckas pabora «3yueHue NBHKEHUS LIMUTOIUIA3MbI B PACTUTENbHBIX
KIJIETKaX)».

Tema 6. OOMeH BelecTB U MPEBPAILIEHUE SHEPTUU B KIIETKE.

AccUMUIISAIUA U TUCCUMMITSLINAA — IBE CTOPOHBI MeTaboam3Ma. Tumsl oOMeHa
BEIECTB: aBTOTPOPHBIM U TeTepOTPOdHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obOecriedeHne kieTku: npespamenue ATD B
oOMeHHBIX Tporieccax. DepMEHTATHBHBIM XapaKTep peakiuil KIETOYHOTO
Merabonmu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHM3M JEHCTBU.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHWYECKUX KaTaIn3aTOpoB. benku-
aKTUBATOPHl W OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hePMEHTATUBHBIX
peaknuii OT pa3InYHBIX (DAKTOPOB.

[lepBuuHBIlA CHHTE3 OpPraHMYECKHX BEIIECTB B KieTKe. PDOTOCUHTES.
CseroBas u TemHoBas (a3bl. [IpoaykTuBHOCTH pOoTOCHHTE3a. BiiusHue pa3nuuHbIX

(dbakTOpOB Ha CKOPOCTh (PpoTOCcHHTE3a. 3HAUEHUE (POTOCHHTE3A.



XEMOCHHTES. Pa3znoobpa3ue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuH, >KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AnaspoOHble opranu3Mbl. Bunbl Opoxenus. [IponykTbl OpoxeHUs U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AnpoOHBIe OpraHu3MBl. Orarbl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTtenbHbIl 3TaMn. ['MHKOIN3 — GECKUCIOPOAHOE PACHICTNIEHUE TIIFOKO3bI.

buonoruyeckoe okucieHre, WIK KJIETOUYHOE JbIXxaHue. Poib MUTOXOHApUNA B
nporeccax Ouosnorudyeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHA BEHIECTB MEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOT0 OOMEHA.

JlemoHcTpanuu:

[ToptperTsr: . Ilpuctin, K.A. Tumupsses, C. H. Bunorpanckuii,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuue u cxembl: «POTOCUHTE3», « JHEPrEeTHUECKUI 00Men», «buocuHTe3
oenka», «Ctpoenue hepMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 000pyAOBaHHUE [JIsi MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnas pabota «/3yueHne KaTaIuTHYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTaias3bl)y».

JlabopatopHast pabota «l3yuenue (epMEHTATUBHOIO pacIIeTICHUs
IIEPOKCHU/IA BOJOPOAA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopatopHast pabota  «CpaBHeHue TmpoueccoB  (OTOCHHTE3a U
XEMOCHHTE3a.

JIaGopaTtopHas pabota «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IbIXaHUS.

Tema 7. HacnencrBennast mHbopManus v peanu3anus e€ B KICTKE.

Peakiun matpuyHoro cuntesa. [IpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTPUYHOTO CHHTE3a. Peanm3zanus HaciaeacTBeHHONW mHMOpMaruu. ['eHeTndeckuit

KOJI, ero cBoucTBa. TpaHckpuniuss — MatpuuHblii cuHTe3 PHK. IlpuHummne



TPAHCKPUIILINU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancnsuus u e€ stansl. Yuactue tpancnoptHbix PHK B OnocunTese Genka.
VYcnoBust Ouocunteza Oenka. KomgupoBanuwe amuHokucinor. Ponas pubocom B
OouocuHTe3e Oenka.

Opranuzanusi reHoMa y TPOKApUOT U JIYKApUOT. Perynsanus akTUBHOCTH
reHoB y mnpokapuoT. [umore3a omepona (. Kako6, XK. Mauno). Perymsus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupychl — HekiieTounble (hOpMBI KU3HU U 00MraTHbIe mapa3suthl. CTpoeHUE
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.

BupycHsbie 3a001eBaHus yenoBeka, ;kMBOTHbIX, pactenuid. CITNJ, COVID-
19, conmanbHble U METUIIMHCKUE MTPOOJIEMBI.

JlemoHcTpanuu:

[Toptpetsr: H.K. Konbuos, J1.1. IBanHOBCKUI.

Tabmunpl u cxembl: «buocunTte3 O6enkay, «I eHeTnueckuit kKoa», «Bupycoi»,
«bakrepuodarmny.

[Ipaktuueckas pabora «Co3nanue MOIEIN BUPYCay.

Tema 8. JKu3HEHHBIN IIUKII KJIETKU.

Knerounsrii nukn, ero mepwonabl W peryisiusa. Matepdaza u mutos.
Oco0eHHOCTH TIpOlIeccoB, MpoTeKarmux B uHTEepdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTHUYECKHUM),  CHHTETHYECKUH U
MOCTCHHTETUUYECKHUH (MPEMUTOTHUECKHUI) TEpUOAbl MHTEP(hA3HI.

Marpuunsiii cunte3 JJHK — perumkanus. [lpuanuner perumkanun JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAIUICIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapuoTun. JIUIUIOMIHBIA U
rarionIHbIA  HAaOOphl  XpoMocoM. ['oMonoruynbie xpomocoMbl. [lomoBbie
XPOMOCOMBI.

Jenenue knetkn — MuTo3. CTaAuy MUTO3a ¥ IPOUCXOIAIINE B HUX ITPOLIECCHI.
Tunbel muto3a. Kaprokunes u nUTOoknHE3. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsauuss murotndeckoro nmkia kietku. [Iporpammupyemasi kiieTouHas



rudesnp — anomnTo3.

Kierounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHASI TEHOMUKA.

JlemoHcTpanuu:

Tabmuibel 1 cxembl: «OKU3HEHHBIH LUK KIETKH», «Mutoz», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl: « MUTO3 B KJIETKax
KOpEIIKa JTYKa».

Jlaboparopnasi ~ paboTa «3yueHue XpOMOCOM  Ha  TOTOBBIX
MHUKpOTIpenaparax».

Jlaboparopnas pabora «HaOmronenre MuTo3a B KIeTKaX KOHYMKA KOpelka
nyKa (Ha TOTOBBIX MUKPOIIpEraparax).

Tema 9. Ctpoenue u GyHKIIUM OpraHU3MOB.

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpOEHUST W KU3HENEATEIbHOCTH  OJHOKIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TI'pHUOBbI, OJHOKJIETOYHBIE
BOAOPOCIH, ApyTrHe NpoTUCThI. KoJIOHNanbHbIE OpraHU3MBbI.

B3auMocCBs3p 4yacTeld MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpraHusM Kak equHoe 1enoe. ['omeocTas.

Tkanm pacteHuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTebHAs,
MMOKPOBHAsI, MNPOBOJsAIIAsS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GYHKIIMH ¥ pacronoXeHusl TKAaHEW B OpraHax pacTeHH.

TkaHU )KUBOTHBIX M YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: 3MUTEIIHAIbHAS,
COCIMHUTENbHAS, MbIeYHasi, HepBHAsA. OCOOEHHOCTH CTpOeHUs, QYHKIMA W
PAcCIIONOKEHHS TKaHEeil B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble M TeHEepaTUBHbIE OpraHbl pacTeHud. Opranbl U
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactennit. Ckenersl OTHOKIETOYHBIX H
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyHbIli 1 BHYTpeHHUH CKeneT. CTPOCHHUE U TUIIBI

COEIMHEHUS KOCTEH.



JIBrm>keHne  opraHu3MoB.  [[BM>KEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pEeCHHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPONU3MBl M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >XKMBOTHBIX M YEIIOBEKA:
MbltieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranusmoB. llormomenne BOABI, YIJIEKUCIOTO Ta3a H
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKJIETOUHOE MuIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHaENbl
NUILEeBApUTENbHOTO TpakTa. [lumeBapurtenbHbie kenesbl. lluieBaputenbHas
CHUCTEMA YETIOBEKA.

Jlpixanue opraHnu3mMoB. Jpixanue pactenuil. Jlpixanue skuBOTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KJIeTKU. KoxkHoe npixaHue. [[prxaTenbHas MOBEPXHOCTb.
KabepHoe wu nérouHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHUS JIETKMX TMO3BOHOYHBIX >KHBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MiIeKonuTaronux. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcIOpT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTECHUM.
Tpancropt BewecTB y XKUBOTHbIX. KpoBeHocHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ perymisnus.

Brigenenne y opranu3smoB. Beigenenue y pacteHuil. Bwigenenuwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbel BbleneHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHH3MbI PabOThI OPTaHOB BBIJCICHHUS.
CBs13b OJIOCTH T€JIa C KPOBEHOCHOM U BBIICIUTEIBHOU cucTeMaMu. Boinenenue y
MMO3BOHOYHBIX *UBOTHBIX M 4YenoBeka. [louku. CTpoeHne u QpyHKIHMOHUPOBAHUE
Hepona. OOpazoBaHuEe MOYH Y YCIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OAHOKIETOYHBIX OpraHu3MoB. CIIOpBI
OakTepuid M LMCTHI NPOCTEHIIMX. 3aluUTa Y MHOTIOKJIETOYHBIX pacTeHUH.

Kytukyna. Cpencrsa nacCUBHOM M XUMHAYECKOU 3aAThI. DUTOHIUIBI.



3ammTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranusma ot Oonesneil. UMMyHHasi cuctema dyenoBeka. KieTouHbli u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduuecKuil
uMMyHHUTET. Teopust  KJIOHaJIbHO-celeKTUBHOTO  umMmyHuTetra (I Dpnux,
®.M. bepuer, C. ToneraBa). BocnamurenbHble OTBETbl OpraHu3moB. Poiib
BPOXXIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte ©  perynasnuss |y OpraHu3sMoB. PazgpaxumocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipakuMOCTh U peryisinus y pacTeHUM.
PocToBbIe BemiecTBa 1 MX 3HAUYCHHUE.

HepBHas cuctema u pediektopHas peryisius y XUBOTHbIX. HepBHas
cuctemMa H €€ OTAEJbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI
y KUBOTHBIX. OTIENIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX. Peduiekc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanbHas perynanus W 3HAOKPUHHAS CHUCTEMA >KUBOTHBIX M UYEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBuE TOpMOHOB. B3anMocBs3p
HEPBHOW U DHIAOKPUHHOM cucTeM. [ unoramaMmo-runoduszapHas cucreMa.

JlemoHcTpanuu:

[Toptpet: U.I1. I1aBnos.

Tabmumer m cxeMbl: «OJXHOKJIETOYHBIC BOAOPOCHN», «MHOTOKIETOYHBIE
Bogopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEe CTpOeHHE
HaceKoMbIX», «Tkanu pacreHmit», «KopHeBble cucTembl», «CTpoeHHE CTEOIIS»,
«CTpoeHHe JIMCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKeJIeT YelOBEeKay,
«IlumeBapurtenbHass cucrema», «KpoBeHocHass cucreMa», «JlpixaTenbHas
CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI1ieuHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBIY,
«IMMyHUTETY, «KHUI11€e4HOn0I0CTHRIEY, «Cxema  TIUTaHUS  PACTEHHII»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpOCHUE THUIPHDY,
«Ctpoenne mnaHapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepsi», «HepBHas

cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema



npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOMpEnapaThl OJHOKIETOUHBIX
OpPraHu3MoOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPHl KOMHATHBIX PAcTeHUMU, repOapuu
pacTeHuil pasHbIX OTIEJIOB, BJIAXHbIC TMpenapaTbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuieryieHus Kpaxmaiia u 0eJIKoB ToJ IecTBuEM (epMEHTOB, 000PYI0BaHUE TS
JEMOHCTpPAMA OMNBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEeNbHBIX ABUKCHUN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopnas pabora «M3yueHune TKaHe pacTeHUN».

Jlaboparopnas pabora «M3yueHne TKaHeH KUBOTHBIX).

JlaGopatopnas padota «/3yueHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHOX€EHME U pa3BUTHE OPTaHU3MOB.

@opMbI pa3MHOXKEHUS OPraHU3MOB: Oecrosoe (BKIIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIHS,
dbparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxeHue. IloyoBeie KIeTKU, Wiad rametsl. Meito3. Craguu
Meno3a. [loBegenne xpomocom B meno3e. Kpoccunroep. buonornueckuii CMbICT
MeHo3a M IOJIOBOTO Iporecca. Menho3 M €ro MeCTO B KW3HCHHOM IIMKIIC
OpPraHu3MOB.

[IpenzapoasimieBoe pa3Burtue. I'amerorenes y »kMBOTHbIX. [10710BbIE KEIE3bI.
OO0pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnonotBopeHre W SMOpUOHATIBLHOE pa3BUTHE KUBOTHBIX. (CrHocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 pa3BuTuUU opraHu3moB. Ctaguum >MOpUOreHe3a KUBOTHBIX (HA mMpUMEpE

nsarymiku).  poOnenue. Tumbl  apobnenusi.  OcoOeHHOCTH — ApOOIEHUs



MJICKOMUTAIONIMX. 3apOJIbIIIEBbIe JIUCTKU (TacTpyJisiius). 3akiajika OpraHoB U
TKaHEW W3 3apOABIIIEBBIX JINCTKOB. B3auMHOE BIMSIHUE YacTeil pa3BUBAIOLIETOCA
3apopiiia (AMOpUOHANIbHAS MHAYKIKA ). 3aKIaKa IJIaHa CTPOSHHUS )KMBOTHOIO KaK
pe3yabTaT UepapXUUeCKUX B3aUMOJECHCTBUN reHOB. BiusiHue Ha SMOpHOHAIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButrue x*uBoTHBIX. llocTamMOpuonaneubiii nepuox. Ilpsmoe wu
HerpsiMoe pas3BuTue. Paszpute ¢ wMeramopdo3omM y OECIO3BOHOYHBIX H
MO3BOHOYHBIX KMWBOTHBIX. buonorndeckoe 3HAYEHHE MPSIMOTO W HEMPSIMOTO
pa3BUTHS, UX PACNPOCTPAHEHUE B Ipupoje. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PEryJslMN POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIEHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeKa. [lepnopl oHTOoreHe3a yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

PasmHoxenue u paszpute pactenuid. ['ameroput u cnopodput. Meioz B
’KU3HEHHOM IIMKJIe pacTeHuil. O6pa3zoBaHue crop B mpoliecce Meio3a. ['amerorenes
y pacteHuid. OTIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOE
OITOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyJIsILIMM OHTOI'€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu:

IToptpetsr: C.I'. Hapamun, X. IlIneman.

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIIBI OECIONIoro
pasMHOXEHU», «Pa3MHOXEHME XJIaMHIAOMOHaAb», «Pa3MHOXEHHE 3BIIIEHBIY,
«Pa3sMHOXKeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'ameToreHes», «CtpoeHue
AUIEKIETKH U crepMaro3ouaa», «OCHOBHBIE CTaauM OHTOreHeszay, «lIpsMoe u
HenpsiMoe pa3BuTHe», «Pa3BuTme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkn», «/{BOMHOE OIIOAOTBOPEHHE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX U JABYJIOJBHBIX pacTeHHUIl», « KU3HEHHBIN LUK
MOPCKOU KanycCTbD», «  KU3HEHHBIN UK MXa», « KU3HEHHBIN LUK HAIOPOTHUKA),
«GKW3HEHHBIN TUKJI COCHBI».

O6opynoBaHUe: CBETOBOW MHUKPOCKOI, MHUKpOIpEnapaThl SUIEKIECTOK U

CIICpMaTo30u 0B, MOACIIb «]_[I/IKJ'I Pa3BUTHA JIAT'YIIKH).



Jlaboparopnas padota «M3ydeHue CTpOEHHUS MOJOBBIX KIETOK Ha FOTOBBIX
MHUKpOTIpenapaTax.

[IpakTuueckass pabora «BbisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MTO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OpPraHoB Pa3MHOXXEHHUS BBICHIUX
pacTeHuin».

Tema 11. T'eHeTmka — Hayka O HACIEICTBEHHOCTH M HM3MEHUUBOCTH
OpraHU3MOB.

Ucropust craHoBIeHHMs] ¥ pa3BUTUS TEHETHMKM Kak Hayku. PaboTbl
I'. Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0T€4eCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Pabotrer  H.K. KomeroBa, H.U. BaBunosa, A.H. benosepckoro,
I'.J1. Kapnieuenko, F0.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, AJbTCPHATUBHBIC MNPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
IIPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JTUHUS, THOPUIBI, TEHOTHUII, (EHOTHII.
OCHOBHBIE ~ METOJIBI ~ T'€HETUKH:  THUOPUIOJIOTUYCCKUM,  ITUTOJIOTHYCCKUM,
MOJIEKYJIIPHO-TE€HE THYECKU.

JlemoHcTpanuu:

[Toptpetrer:  I'. Mengenb, I'.ne ®pu3, T.Mopran, H.K. Kosbios,
H.W. BaBunos, A.H. benozepckuii, I'.Jl. Kapnieuenko, FO.A. ®unumnyeHko,
H.B. Tumodeep-PecoBckuii.

Tabmuiel u cxembl: «MeToabl TeHETHKNY, «CXeMbI CKPEITMBAHUS.

JlaGoparopHast pabora  «Jlpo3odumina Kak  OOBEKT TECHETHYCCKUX
HCCJIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH.

Monorubpugnoe ckpemmBanue. I[lepBelii 3akoH MeHmens — 3aKoOH
eauHooOpasusi ruOpuAoB nepBoro nokoneHus. Ilpasuno gomunupoBanus. Bropoit
3aKkOH MeHaenss — 3aKOH pacuieruieHusi nmpu3HakoB. lluTosnormyeckre OCHOBBI
MOHOTHOPUIHOTO CKpeIIBaHusl. [ Umore3a 4MCTOTHI ramMeT.

AHanmsupyroniee ckpenupanue. [[poMexXyTOUHBIN XapakTep HACIEAOBAHHUS.



Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

Jurnbpunnoe ckpenupanue. TpeTuit 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HaclieJoBaHUsI TPU3HAKOB. [{uTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pa6otsl T. Moprana. CuersieHHOe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CUEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'enetnka nmona. XpoMOCOMHBIN MEXaHU3M OIPEACIICHUS MMoJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMETHBIM M TeTepOoraMeTHbhId moj. ['eHeTmyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclienoBanne Npu3HaKoOB, CLIETVIEHHBIX C TTOJIOM.

I'enoTun kak nejaocTHasg cucrema. [IneioTponus — MHOXKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. BzauMmoneicTBue HeaUIeNbHBIX T'€HOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

I'eHeTnyeckuii KOHTPOJIb PA3BUTHUSI PACTEHMM, KUBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJIOTHMUECKUX IMPOIIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IHH
— Tapas3uT» M «XO35UH — MHKpOOHMOM». ['eHeTHdeckue acreKThl KOHTPOJS U
M3MEHEHMsI HaCJIeJICTBEHHON MH(POPMAIIMK B MOKOJIEHUSX KIETOK U OPTaHU3MOB.

JlemoHcTpanuu:

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

Tabmumpe! u cxemsl: «IlepBelii U BTOpOH 3aKoHBI MeHnens», « Tpetuii 3aKkoH
Meunnens», «AHanu3upymollee CcKpelmuBaHue», «HemnomHoe aomMuHUpoOBaHUHEY,
«CrieruieHHOE HAclieJoBaHWE TPU3HAKOB Yy Jpo3oduuibl», «['eHeTuka moiay,
«Kapuotun denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

O6opynoBanue: MOAENb JUIsI JEMOHCTPAIlMM 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJIGHWSI W PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A
JEMOHCTPAlMH CLEIUIEHHOTO HACJIEJOBAaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipenapart: «J[po3odumnar.

[Ipaktueckass pabora «l/3yueHue  pe3ynbTaTOB  MOHOTHOPHUIHOTO



CKpEIIUBAaHUS Y IPO30(UIIBD».

[Ipaktnueckass  pabora  «M3ydeHwe  pe3ylbTaToB  JUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBD».

Tema 13. 3aKkOHOMEPHOCTH U3MEHYUBOCTH.

B3aumopeiictBue reHoTHna W cpeasl npu  GopMupoBaHUU (peHoTHNA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJIEICTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHass u3MEHYUMBOCTh. Ponb cpeabl B pOpMHUPOBAHUHU
MoaupUKaMOHHON n3MeHuUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psin  u BapuauuoHHas kpuBas (B. Moranncen). CpoiicTBa MoauduKaMOHHON
M3MEHYNBOCTH.

I'enotunuueckas N3MeHUYNBOCTEL. CBOMCTBA TEHOTHUITMUECKON N3MEHUYHUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KomOuHaTuBHasT W3MEHUYMBOCTh. MeH03 M TOJOBOM MpOIECcC — OCHOBA
KOMOWHATUBHOM U3MEHYHUBOCTHU. PoJIb KOMOMHATUBHON N3MEHYHUBOCTH B CO3JJaHUH
T€HETUYECKOT0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOro BUA.

MyTanroHHass U3MEHYMBOCTb. BUIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHblE U
nuToryiasMaTuyeckue mytanuu. CoMaTHyecKue U MOJOBble MyTaluu. [IpuyunHbI
BO3HUKHOBCHUs MyTanuid. MyTareHsl U UX BIWASHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJJIOB B
HacnencteeHHo u3MeHunBocTH (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HaCJICJICTBEHHOCTb.

JlemoHCTpauuu:

[Toptpetsr: I'. ne ®pus, B. Moranucen, H.U. Basuios.

Tabmumer w  cxeMbl: «Buabl u3MeHYHMBOCTH», «MoauduKanmoHHAS
U3MEHYHUBOCTHY, «KombOuHaTuBHas W3MECHYHUBOCTBY, «Meiio3w,
«OnnogoTBopeHuey, «I'eHerndeckue 3a001€eBaHNUs YeI0BEKa», «BUIbI MyTaIuiiy.

OOGopynoBaHue: XKUBbIE M TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTEHUM,

pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJAMH U3MEHUUBOCTH.



JlaboparopHas paboTta «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

[Ipaktuueckass pabora «Myrauuum y Japo3oduiabl (Ha  TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eneTnka yenoBexa.

Kapuorun uyenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMaA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKH  YEJOBEKa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, ATOT€HETUYECKU I, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETHUECKHUU. CoBpemeHHOE ONpE/IEIICHNE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE M XPOMOCOMHBIE
O0one3Hu uyesnoBeka. bonesHm ¢ HacneACTBEHHOW MpeapactoioKeHHOCTHIO.
3HaueHUE MEAULMHCKON I'€HETUKA B MPEAOTBPAIICHUHU U JICUEHUH T€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
KJeTkU. [[oHATHE «TE€HETUYECKOro rpys3a». ITUYECKHE ACHEKThl MCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTOphl MOBBIIMICHHOW UYYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3UeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JlemoHCTpauuu:

Tabmuuer u cxembl: «KapuoTun gemnoBekay, «MeToabl U3y4eHUS] TCHETHKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

[IpakTrueckas padota «CocTaBlI€HHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenekiyst OpraHM3MOB.

JlomecTukamusi W ceJeKluus. 3apoKICHUE CENeKUMH U JOMECTHUKAIUHU.
VYyenne H.W. BaBunosa o LlenTpax mporcXoxkaeHusi © MHOTOOOPa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO34aHUH COPTOB PACTEHUI U TOPOJI )KUBOTHBIX. COpT,
OpoJa, MTaMM. 3aKOH TOMOJIOTUHYECKUX PSAJIOB B HACIEACTBEHHOW U3MEHYNBOCTHU

H.U. BaBunosa, ero 3HaueHue JJjsl CEJIEKIIMOHHOU pabOTHhl.



Metonbl ceneKIMOHHOM paboThl. McKycCTBEHHBIM OTOOp: MAacCoBbIA U
WHIAUBUIYaJIbHBIN. Ortanel KOMOMHAIIMOHHOMN CCJIIEKIIUHU. HcnbiTanue
npousBoauTened mo mnoromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolbto aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIHMOHHOM  paloThl.
PannaninoHHBIN ¥ XMMHMYECKUN MyTareHe3 Kak UCTOYHUK MYyTallUi y KyJIbTYPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHanTHRIX JIHK a1 monydeHust uCXoqHOro Matepuana JJjisi CeJIeKIUu.

[lonyuenune MTOJTUIIIIOUIOB. BuyTtpusugoBas ruOpuan3aIys.
bnuskopoacTBeHHOE — CKpeliMBaHWe, WiaM  MHOpunuHr.  HepoacTtBeHHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuauzauus. I[lpeogonenue Oecruionus
MEXBHUIOBBIX THOPUAOB. JJOCTHIKEHUS CENEKIIMKU PACTEHUN U KUBOTHBIX.

CoxpaHeHue U U3y4YeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN H
UX JHUKAX poIMYed I CO3/aHUsl  HOBBIX COPTOB U TUOPHUIOB
CEJIbCKOXO3SMCTBEHHBIX KYIbTYD.

JlemoHcTpanuu:

[ToptperTsr: H./. BaBuios, N.B. Muuypus, I'.J1. Kaprnieuenko,
ILIL JIykesnenko, b.JI. Actaypos, H. bopnoyr, JI.K. bensies.

Tabnuiel u cxembl: «LIeHTpBI TPOUCXOKACHHSI U MHOTOOOpa3us KyIbTypPHBIX
pacTeHuil», «3aKOH FOMOJOTMYECKHUX PSJIOB B HACIEACTBEHHOW HM3MEHYMBOCTH,
«Mertoapl cenexunmn», «OtnanénHas rudpuauzanus», «MyTareses».

Jlabopatopnas pabora «M3yueHue copToB KyJIbTYPHBIX PACTCHHH U MOPOJT
JOMAIIIHUX KUBOTHBIX).

JlaGoparopnas paborta «M3ydeHre METO0B CEICKIINA PACTCHHI.

IIpakTuueckas padora «lIprBrUBKa pacTeHUI».

Okckypenss «OCHOBHBIE METOABI U JIOCTMIKEHHUS! CEJIEKUHUU PAacTEeHUH |
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM yYacTOK, B TEIUIMYHOE XO35MCTBO, B J1A0OpATOPUIO

arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».



Tema 16. BuoTeXHOIOTHUS U CUHTETUYECKAsE OUOJIOTHSI.

OOBEeKThl, UCMONb3yEeMble B OUOTEXHOJIOTMU, — KIETOYHBbIE U TKAHEBbHIC
KYJIBTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUA:  XJIeOONeUeHue, TMONyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAeNne. Mukpoouonornyeckuii cuHTe3. OOBEKTbl MHUKPOOHOJIOTHYECKUX
TexHoJsiorui. [IponsBocTBO Oefika, aMUHOKHUCIIOT ¥ BUTaMHUHOB.

Co3naHue TEXHOJOTMM U MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHECHUSI U
KOHCTPYHMPOBAHUSI TEHOMOB C LEbIO MOJYYEHUSI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIHUECS B MIPUPOIe OMOCUHTETUYECKUE MY TH.

Knerounass unxenepusi. MeToapl KyJbTypbl KJIETOK U TKAaHEH pacTeHUW U
#®uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U  COMATHYECKHI
smOpuorenes3. Mcnonb30BaHue ramiouioB B celeKUuu pacteHuil. MckyccTBeHHOe
OIUIOIOTBOPEHUE. PEKOHCTPYKUMS SIMUEKIECTOK YW KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTAaHTAlMU AJIEP KIIETOK.

XpoMocOoMHasi U TE€HHas WHXKeHepusa. VICKyCCTBEHHBI CUHTE3 T€éHa |
KoHcTpyupoBanue pekoMOuHaHTHeIX JIHK. JlocTmkeHuss W TEpPCHEKTHBBI
XpPOMOCOMHOM M T€HHOW WHXEHEPHUH. DKOJIOTHYECKHUE M ITUYECKHE MPOOIEMBI
T€HHON WH>KEHEPUHU.

MenunuHckue 6uorexnosioruu. IloctreHomuas mudposas meauiuna. TTHP-
JTUarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOIICHTPUYECKUN aHaJIN3 IpoTeoMa
YeJOBEKa U1 OLUEHKH COCTOSIHHMS €ro 310poBbs. lcmosb30BaHHE CTBOJOBBIX
KIeTok. TapretHas Tepamust paka. 3D-OmowmkeHepus mis  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOTrO OmMompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEULIVHBI.

Co3nanre BEKTOPHBIX BaKIMH C IIEIBIO OOecredeHus: KOMOMHUPOBAHHON
3amuTel OT BOo3Oynuteneid OPBU, ycraHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuronuposanuss PHK-conep:xkammx BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAacHBIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHCTpauuu:



Tabnuipl u cxembl: «Vcnonb30BaHNE MUKPOOPTAHU3MOB B IPOMBIIIIIECHHOM
MpOU3BOJICTBEY, «KileTouHas uHxxeHepus», «['eHHass HHKEHEPUsI».

Jlaboparopnas pabota «13yueHne oObeKTOB OMOTEXHOJIOTUM.

[IpakTuueckas padota «llonydeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Okckypcusi «bHOTEXHONIOTUST — BaKHEWIIash MPOU3BOJAUTENbHAS CHJIaA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO ).

Conep:xxanue o0yuenusi B 11 kiaacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMsI

Tema 1. 3apoxaeHue U pa3BUTHE DBOJIONUOHHBIX TMPEJICTABICHUN B
OuoJioruy.

OpostonionHas teopus Y. Jlapuna. IIpeamnochbuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTh Y. [lapBuHa.

JIBI>KyIITME CHITBI ABOJTIONMHU BUAOB 110 Y. JlapBuHY (BbICOKast UHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunTeTnueckoir Teopunm HBomonmu (CT3). HelirpanpHas
Tteopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JlemoHcTpanuu:

[Toptpetsl: Apucrorens, K. JIunneit, XK. Jlamapk, 3. Centr-Unep, K. KroBbe,
Y. apsun, C.C. YerBepukos, U.W. [lImansraysen, . Xonneiin, /. K. benses.

Tabmuuet u cxembl: «Cuctema >xuBor mpupoasl (mo K. JluaHE!0)»,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaAHUS
MPUCTIOCOOJIGHN T Yy pacTeHuil W >KUBOTHBIX (mo Jlamapky)», «Kaprta-cxema
MmapmipyTa myremectBus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmer 60psObI
3a cymectBoBaHuey», «llopombr romybeit», «MHuorooOpasue KyIbTypHBIX (hopm
KanycTb», «[lopoJibl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. JapBuny)», «CxeMa COOTHOILIECHHS IBHXKYIIUX CUIT ABOTIOLUNY, «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKON TEOPUHU IBOJIOIUN.

Tema 2. MukposBoIOLUs U €€ pe3yJIbTaThl.



[lonmynsuusa Kak 31neMeHTapHasi equHuua 3Boatound. CoBpeMEeHHbIE METOIbI
OLICHKM TE€HETUYECKOTO pa3HooOpa3uss M CTPYKTyphl nomyisuuid. M3menenue
reHooHJa TOMYJISIUU KaK 3JEMEHTapHOE SBOJIOLIUMOHHOE SABJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jxx. Xapau, B. Baitn6epra.

DOneMeHTapHble (PaKTOPhl (IBUKYIIHUE CHUIIBI) SBOJIONUH. MyTallmoOHHBIN
npouecc. KomOunatuBHas u3MeH4YuUBOCTh. Jlpelid TeHOB — cilydaiiHble
HEHAIPABJICHHbIE U3MEHEHUSI YaCTOT ajuiesield B nomysuusax. I dexT ocHoBaTes.
Murpauuu. M3omsinuss  nomynsiuui:  reorpadguyeckas  (IpOCTpaHCTBEHHas),
Oouosiornueckas (pernpoayKTUBHAS).

EctecTBeHHblil 0TOOp — HampaBisoomuil ¢akrop 3Boouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAaOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pynTuBHbIi). [lomoBoit oT00p. BO3HUKHOBEHME W HBONIOIUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IprcnocoONIeHHOCTh  OPraHU3MOB  Kak  Pe3yJdbTaT  MHKPOIBOJIOLMH.
BoznukHoBeHne npucnocoOaeHuit y opranu3zMoB. ApoMoph03bl U A0 IANITAIIUH.
[Tpumepsl pucnocobsieHni y OpraHu3MoB: MOpGhoIorudeckue, PU3noIorniuecKue,
Oonoxumuyeckue, TmoBeaeHUeckrue. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJou. M3onsauus — kimrodeBor (akrop BupooOpaszoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: ajIonaTpu4YecKoe (reorpaduyeckoe),
CHMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (moyMmIONaAU3aIKsI,
ruOpuauzanus). JIuTensHOCTh 3BOIIOIIMOHHBIX IPOLECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOmonMoOHHON OumoslorMM B pa3pabOTKE HAay4YHBIX METOJIOB
COoXpaHeHHus1 OropazHoo0pasust. MUKPOIBOIIOLUS U KOABOIIOLUS MApa3uTOB U UX
X031€B. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI
00phOBI C HEH.

JlemoHcTpanuu:

[Toptpetsr: C.C. YetBepukos, J. Maiip.



Tabmuupl 1 cxembl: «MyTauMOHHAsT U3MEHUYUMBOCTBHY», «llomynsumonHas
CTPYKTypa BHIa», «CxeMa MposBIeHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CUJIBl HBOJIIOLUNY, «DKOJIOTHYECKass M30JSALUs MONYJSALUNA CeBaHCKOW (openny,
«["eorpadumyeckas N30SLMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M KepTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylliecTBOBaHUEY, « UHyCTpUaIbHBbIM
MenaHu3My»,  «OKuBble  uckomaemble»,  «IlOKpOBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas okpacka >XUBOTHBIX», «DU3HOIOTHYECKHE
agantauun», «l[IpucnocoOleHHOCT, OpPraHu3MoB U €€ OTHOCHTEIIbHOCTHY,
«Kpurepun Buna», «Bunsi-nBoiinuku», «CTpykTypa Buja B npupoze», «Crnoco0sl
BUI000pa3oBaHus», «I'eorpadguueckoe Bu1000pa3oBanne TPEX BUIOB JIAH IbIIICH,
«IKOJIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonHIIouasl pacTeHuid»,
«KanycTHO-peneunblil rubpumy.

O6opynoBanue: repbapun pacTeHH, KOJJIEKIIMA HACEKOMBIX, dydesia MTHUI]
U 3Beped ¢ MpUMEpaMH Pa3IMYHBIX MPUCIOCOOJEHUHN, Yydesla MTUIl U 3BEpe
pa3HbIX BUJOB, repOapuu pacTeHui OJU3KUX BUAOB, 00pa30BaABIIMXCS PATUUHBIMHU
crocobamu.

JlaGoparopnas pabora «BbIsiBIeHHE U3MEHUYNBOCTH Y OCOOCH OJTHOTO BUIA.

JlaGoparopnas pabdota «IIpucroco6eHuss OpraHu3MOB U MX OTHOCHUTEIIbHAS
11E71€CO00Pa3HOCThY.

JlaGopatopHast pabora «CpaBHEHHE BHUIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakposBoitouus 1 €€ pe3yJbTaThl.

Meronbl H3ydeHuss Makpol3BoJrouMH. IlameoHTosormdyeckne  MeETO.BI
u3ydyeHus odBoiouuu. Ilepexomnbie QopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadpuueckre mMetonpl uzyueHus sBomtonuu. CpaBHeHHE (IOPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emnn. Bumibi-
SHJEMUKHU U PEIIUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bl U3yUCHUS



ABOJMIONMU. ['€HEeTHYEeCKHME MEXaHU3Mbl HBOJIONMHA OHTOI€HE3a M MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METO bl U3YUECHUS SBOTIONHUH. [ OMOIOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOSHUSI (PUITOTEHETUUECKUX JICPEBHEB.

XpOMOCOMHBIE MYTallUM ¥ SBOJIIOIMS T€HOMOB.

O61mue 3akoHOMepHOCTH (TIpaBuiia) sBoNtoMU. HeobpaTuMocTh 3BONTIONUY.
AnantuBHas paguanuys. HepaBHOMEPHOCTh TEMITOB SBOJIOIUU.

JlemoHcTpanuu:

[Hoptpetsr: K.M. bap, A.O. Koanesckuii, @. Mroiep, 3. [ 'ekkenb.

Tabmuipl 1 cxembl: «OUTOTCHETUYCCKUM Pl JIOMIAAN», «APXEONTEPUKC),
«3Bepo3yObie  smiepbl»,  «Crteromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», <« OMOJIOTHYHBIE U aHAJIOTMYHBbIE OpraHel», «PyIUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHEe 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJIEKIUU, repOapuu, MYJSDKH HCKOIMAEeMbIX OCTaTKOB
OpraHMW3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBbIX.

Tema 4. IIporcxoxaeHne U pa3BUTHE KU3HU Ha 3eMUie.

Hayunple THNoOTE3bl MPOUCXOXKACHHUS KU3HU Ha 3emiie. AOWOreHes W
nancrnepmusi. JloHayuyHble PEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSAHHOTO CaMO3aPOXKICHUS KU3HU U €€ OMPOBEPIKEHHE ONBITAMU
®. Penu, JI. Cnamnanuanuy, JI. [lacrepa. [IpoucxoxaeHue ;x1u3HU U aCTPOOUOIIOTUSL.

OcHoOBHbIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [InanerapHas
(reosoruyeckasi) DSBOJIONMSA. XHUMHYECKas OHBOJIONMUSA. AOHOTCHHBIA CHHTE3
OpraHu4eckux BemecTtB u3 Heopranmyeckux. Ombir C. Mumnepa u I'. FOpu.
O6pa3zoBanue noauMepoB u3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna,

runotes3a neppudHoro OynsoHa [. XonaelHa, renetudeckas runoresa I'. Ménnepa.



Pubosumer (T. Yex) u runoreza «vupa PHK» V. T'mnbepra. ®dopmupoBanue
MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnm u meroasl €€ H3ydeHHUsA. VICKommaemple OpraHUYECKHE
ocratku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U A0OCOJIOTHAA
rE€OXPOHOJIOTHS. ['€0XpOHOIOrHYeCcKas IKala: 30Hbl, 3pbl, IEPUOMBI, JITOXH.

Havanenbie 3Tamel opranmyeckou 3Bodtouud. [losgBiIeHHME U 3BOTIOLUS
HEPBBIX KIETOK. DBOJIOIMUS MeTaboyin3mMa. BO3ZHMKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuOTBI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOTreHe3). DBOJIIOLMOHHOE MTPOUCXOXKICHHE
BUpycoB. IIpoucxokieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIIOIUHU BhICIIMX pacTeHUil. OCHOBHBIE apoMopdo3bl
pactennii. Bwixom pactenuid Ha cymy. [losBieHue CHOpOBBIX pACTCHUU W
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHH.

OcCHOBHBIE 3Talbl HBOJIIOIUU KUBOTHOrO Mupa. OcHOBHBIE apomMopdo3bl
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — IMOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XxopoBbie )KUBOTHBIE. JKHU3Hb B BOJ€. DBOJIIONUS MO3BOHOYHBIX.
[Tpoucxoxnaenue ampuouii u pentwinid. [IpouCXOXICHHE MIICKOTUTAIOMNX U
ntun. [lpunnun  kmoueBoro apomopgoza. OcBoeHHE OECIO3BOHOYHBIMU U
[MO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM U MEPHOJAaM: apxeil, MpoTepo3oil,
Majaeo30i, Me3030M, KaitHo30i. OO0IIas XapakTepUCTUKA KIIMMAaTa U T€OJIOTUYECKUX
npoueccoB. [losiBneHne u pacuBeT XapaKTEPHBIX OPraHU3MOB. YTII€00pa30BaHUE:
€ro yCJIOBHUSl Y BIIMSHHE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUs — 3KOJIOTHYECKUE KPU3KUCHI npouioro. [Ipununael n
CIEACTBUSL MACCOBBIX BbIMHpaHUW. COBPEMEHHBIN JKOJIOTUYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobnema coxpanenust OropasHooOpasusi Ha 3emIIe.

CoBpemeHHasi cuctemMa opranudeckoro mupa. [IpuHnunsl knaccuduranuu



oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JlemoHcTpanuu:

[Toptpersr: ®. Penu, JI. Cnammannanu, JI Ilactep, W.M. Meunukos,
A.W. Onapumn, JI. Xonaein, I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabmuipl u cxemsl: «Cxema onbita @. Penny», «Cxema omnbita JI. [lactepa mo
M3YYEHHIO CaMO3apOKIECHUS XHU3HW», «Cxema onbita C. Mumnepa, I'. FOpwn»,
«JTanbl  HEOPraHMYECKOW  ABOJOUUN»,  «l'€OXpOHOJOTrHYECKass  IIKajay,
«HayvanbHble dTanbl OpraHuueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuoreHeza», «Cucrtema >XKUBOU TpUPOIb», «CTpPOCHHE BHUpYCaAy,
«Apomopdo3bl  pacteHui», «PunmoputTh», «OTHOKIECTOYHBIE BOJOPOCTNY,
«MHOTOKJIETOUHbIE BoAOpocian», «Mxu», «l[lanoporHukm», «l oJoceMeHHbIE
pacteHus», «Oprasbl IBETKOBBIX paCTEHUI», «CXxemMa pa3BUTHS ) KUBOTHOI'O MUPay,
«Apomopdo3bl KUBOTHBIX», «IIpocTeitmuey, «Kumeunononoctueiey, «Ilnockue
yepBu», «Unenucrtonorue», «PwiOb», «3emMHOBOMHBIEY, «[IpecMmbikatonuecs,
«IItney, «Miekonuraromuey, «Pa3Burue )Xu3Hu B apxeuckou spe», «Pa3Burtue
JKU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHME KU3HM B MAJICO30HMCKOU 3pE»,
«Pa3BuTHE )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM 3pey,
«CoBpeMEHHas CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repbapuyd pacTeHUM pPA3IHYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIaXKHBIE MPENapaTbl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJIJIEKIIUU
WTJIOKOXHUX, CKEJIETHI I0O3BOHOYHBIX KMBOTHBIX, UydeJia NTULL U 3BEPEN, KOJUICKIIUN
OKAaMEHEJIOCTEW, IIOJE3HBIX MCKONAEMBIX, MYJSIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

Bupryanbnas nabopatopHas pabora «MoaenupoBaHue onbITOB Muuepa—
IOpu 1o wu3ydyeHuro aOMOr€HHOrO CHHTE€3a OPraHWYECKUX COEIUHEHUN B
MepBUYHON aTMochepe».

JlabopatopHast pabota «M3yueHue u oOmMcaHWe HUCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

[Ipaktuueckast pabora «M3ydueHMe OCOOEHHOCTEH CTPOEHUSI PACTEHUI

Pa3HbIX OTACIIOBY.



[IpakTtuueckast pabora «M3ydyeHne ocOOCHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IporcxoxaeHne yeaoBeKa — aHTPOIIOTEHES.

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM YeIoBeKa. Penurunosnsbie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoacTBO Yen0BeKa C JKUBOTHBIMU. CHCTEMAaTHUUECKOE TTOJI0KEHUE YETOBEKA.
CBumerenbcTBa  CXOJICTBA  4EJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIBHO-
MOpP(QOJIOTHYECKUE, AMOPHUOJIOTHYECKHE, (bU3M0JI0ro-0MOXUMHUYECKHE,
noBejieHYeckre. OTaUYus 4eJI0BeKa OT KUBOTHBIX. [IpSAMOX0XKICHHE U KOMILJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJOBHOTO MO3Ta W BTOPOM CHUTHAJIBLHOMN
CHUCTEMBI.

JBroxyiue cuiiel (pakTopbl) aHTPOTIOreHe3a: OUOIOrHYecKue, ColuaibHbIe.
CooTtHorieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTpoIoreHe3a. PaHHue uernoBexkooOpa3Hble 00E3bSHbBI
(POKOHCYJIBI) ¥ PAaHHHE MMOHTHUIBI — O0IIIKME TPEIKH YeJT0BEKOOOPa3HbIX 00€3bsH U
mroJiei. ABCTPaJONUTEKH — JBYHOTHE MPEAKH JtoJei. YeaoBek yMelbli, MepBbie
W3TOTOBIICHUA OPYAUW TpyJa. YeaoBeKk MpAMOXOASAIINN U IEPBBIM BBIXOJ JIFOJIEH 3a
npeaensl Abpuku. Uenosek reiaenboeprckuii — 0OIIuil Mpe10K HeaH1epTaTbCKOTO
YEJIOBEKA W YEJIOBEKA Pa3yMHOro. YermoBeK HEaHIECPTAIbCKHMU KakK BHJI JIFOJCH
XOJIOJHOTO KiuMaTa. YesloBeK pa3yMHbId COBPEMEHHOIO THUINA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. Ilaneorenetnka u
MaJeoreHOMHUKA.

DBOIONKSA COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIN O0TOOp B MOMYJSIIUAAX
yeroBeka. MyTalMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeid reHoB, murpamus U «3h(EKT OCHOBATENS» B MOMYJSAINHIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. llonstue o pace. bonbmme pacel: eBponeouHas
(eBpasmiickasi),  aBCTpajO-HErpougHas  (PKBaTopuajibHas),  MOHTOJOMJHAS

(a3uarcko-amepukaHckas). Bpems u myTh paccelieHHs] 4YelloBeKa IO IUIaHETe.



EnunctBO  4yenoBeuweckux pac. HayuHas  HECOCTOSITENIBHOCTH  pacu3Ma.
[Ipucnoco6ieHHOCTh 4YelOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOUIEH Cpebl.
Bnusinue reorpaduueckoii cpenbl U apeiida reHoB Ha MOp(HOIOTHIo U (PU3UOJIOTHUIO
YEJI0BEKA.

MexaucuMIuIMHapHble  METoAbl B (u3uyeckod  (OMOJIOTHYECKOM)
AQHTPOIIOJIOTHM.  OBOJIIOLUMOHHAS ~ AHTPOINOJOTHMA U IAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYJsiUi. broconuanbHble MCCIEAOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KO3BOIIOUKUH OMOJIOTMUECKOTO M COLMATIBHOTO B UEJIOBEKE.

JlemoHcTpanuu:

[Toptpersr: Y. dapsun, JI. Jluku, .4. Porunckuii, M.M. I'epacumos.

Tabnuuel 1 cxeMbl: «MeToJIbl aHTPONOJIOT UMY, «[ 0JTOBHON MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIUMIIaH3ey,
«PyauMEHTHI U aTaBU3MBbI», «/[BUKYIIUE CUIIbI AHTPOIIOTE€HE3a», «DBOITIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npsAMOXOAIIni», «/leHncoBckuil yenoBek» «Heannepranpiup», «KpomMaHbOHUBIY,
«IIpenku yenoBekay», «ITarbl HSBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MpeAMETOB MaTepHallbHON
KyJIbTYphl TPEIKOB 4eNOBEKa, penpoaykiuu (doTorpaduu) KapTUH C
MUADOJOTHYECKUMH W OMOJEHCKUMHU CIOKETaMHU TIPOUCXOXKIACHUS YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yepera 4eJoBeKa U yeperia MUMIIaH3€, MOJIe)Ib KUCTH YEJIOBEKA U KUCTH IIUMITaH3E,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

JlaGoparopHast pabora «lM3ydeHne OCOOCHHOCTEH CTpOCHHs CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

[IpakTuueckast padota «3yueHre S3KOJOTMUYECKUX aJanTalli 4eI0BeKay.

Tema 6. DOkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OpPraHU3MOB U
HAJIOPTaHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CPEION.

3apoxaeHue u pa3Buthe 3kosioruu B Tpyaax A. ['ymbonpara, K.®. Pynse,
H.A. CeBepuioBa, O. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3zpenst u 3amauu

3KoJIOruu. CBsI3b 3KOJIOTUU C JPYTUMU HAYKaMH.



Mertonbl skonoruu. [loneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUpOAHBIE U JlabopaTopHble. MoJaenupoBaHHE€ B HKOJIOTUU. MOHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaUEHUE OKOJOTMYECKUX 3HAHUW JUI  4YEJIOBEKa. OJKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIBTYpPHI U SKOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JlemoHcTpanuu:

[Moptpetrsi:  A. 'ymGonbar, K.®.Pynse, H.A. CeBepuo, 3. I'ekkeinb,
A. Tencnu, B.H. Cykaués.

Tabnuupsl u cxembl: «Paznensl sxonoruny, «Metoasl sxonorun», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JIaGoparopnas pabota «/3yueHre MeTo10B SIKOJIOTUYECKUX UCCIETOBAHUII.

Tema 7. Opranusmsl 1 cpesia OOUTaHUs.

Dkonoruyeckue (PaxTopbl M 3aKOHOMEPHOCTHU UX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH JACHCTBUS dKojormdeckux (axropos. IlpaBuino MuHUMyMa
(K. llInpenrens, FO. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢daxktopel. CBeT Kak 3Kosorudeckuii daxrtop. [elicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUil ¥ >KMBOTHBIX MO OTHOILIEHHIO K cBeTy. CurHanbHasi poJib CBETA.
doTonepruoansM.

Temneparypa kak skojormyeckuid Qakrop. JleiicTBue Temmepatypsl Ha
opraHu3msl. [loMkunoTeEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHnocts kak skomormueckuit ¢akrop. [IpucmocoOnieHus pacTteHuid K
noJiIepKaHuio BoAgHOro OanmaHca. Kmaccudukanusi pacTeHUH MO OTHOILIEHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuUTaHHs OPraHU3MOB: BOJHAs, HAa36MHO-BO3AYLIHAs, MOYBEHHAas,

NIyOMHHAsT ~ TMOAINOYBEHHAs,  BHYTpPUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE



0COOEHHOCTHU cpeJi 00uTaHusi opranu3MoB. [Ipucnoco6ieHuss OpraHnu3MoB K )KU3HU
B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE PUTMBI. CyTOYHBIE U
roguyHbie pUTMBL. [IpHcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuzuennsle @opmbl opraHuzmoB. llonstne o JKuU3HEHHOU (QopMme.
Kusznennsie GOpMBI pacTeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEeHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOHOHTEI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnyeckue  daktopsl.  Buasl = OMOTHYECKMX  B3aMMOJEHCTBUNA:
KOHKYpEHIIHS, XUIITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue
B3auMojielicTBUs  (Tomuueckue,  (Gopudeckue, (padbpudeckue).  3HAUCHHUE
OMOTHYECKUX B3aUMOJIEUCTBUM ISl CYIIECTBOBAaHUS OpPraHU3MOB B Cpejie
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYSHHUS.

JlemoHcTpanuu:

Tabnmuupel U cxembl: «Ikojoruueckue (axtope», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbl KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TerIoKpOBHBIE
AKUBOTHBIE», «XOJOJHOKPOBHBIE JKHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl oOWTaHUA OpPraHu3MoB», «buolornueckue pUTMBIY,
«Kuznenusie Hopmbl pacTeHnin», « KusHeHHbie (OPMBI JKUBOTHBIX», « DKOCHCTEMA
IIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOMHOro Jeca», «llemu nutanusy,
«XUIITHUYECTBOY, «Ilapazutuzm», «KoHkypeHuus», «CumOun03»,
«KomMmeHcanuzm».

O6GopynoBanue: repdbapur pacTCHUM W JKMBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, TepOapuu CBETOMIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIOOUBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIUU TEIUIOIIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3BEpeil, repOapuu

pacTeHuii, oTHocsUXCcsl K rurpodutam, kcepoduram, me3opuTamM, KOMHATHBIE



pacTeHus JaHHBIX TPYIII, KOJJICKIIMU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpeax,
repObapur M KOJUIGKIIMM PACTEHHH ¢ JKUBOTHBIX, OOJAJAIOIMIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUU JKHM3HU, repOapuu u
KOJUICKIIMM PACTEHUN W >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJIJICKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aHUMOICHUCTBUSIX.

JlaboparopHasi paboTta «BbIsiBIeHHE TPUCITOCOOJICHUM OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGoparopHass paboTta «BbIsBIIEHHE TPUCIIOCOOJICHUIT OpPraHu3MoOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaboparopHast paboTa « AHaATOMHUYECKHUE OCOOEHHOCTH PACTCHUI U3 Pa3HBIX
MECT OOUTaAHUSY.

Tema 8. DKoJIOrusi BUIOB U MOMYJISAIUH.

OKOJOTUYECKUE  XapaKTepUCTUKH  mnomyisanuu.  [lomymsiumss  Kak
Oouonoruyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OApbEPOB U
0coOeHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH NMPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE TOKAa3aTeNW MOMYJALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBas CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKoJIoru4eckasi CTpykrypa nomnyiasiuuud. OueHKa YMCIEHHOCTH MOITYJISLIHH.
JluHaMKKa TONYJSAIUU U €€ perysuus. bUoTHYecKkuil MOTEeHUHAN MOMYJISILIUU.
MopenupoBanue JUHAMHUKHU MONyasiuud. KpuBbie pocta YMCICHHOCTH MOMYJISIUY.
KpuBbie BbDKHMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAIINX M HE 3aBUCSIINX OT INIOTHOCTU. DKOJIOTUYECKUE CTPATErH BUIOB (r- U
K-ctparterun).

[Tonsitnue 06 3KoMOTMUEcKOW HuIe BHAa. Mectoobutanue. MHOTOMepHas
MoJesb dkonornyeckor Humu .M. XaTtunHcoHna. PazMepsl 5KOJTOTrM4eCKON HHUIIIH.
[loTeHunanbHas U pean30BaHHAS] HUIIU.

Bun kak cucrema nomynsuui. Apeansl BUIOB. BUIBI U UX KU3HCHHbBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUSI M MHUIPAMA >KUBOTHBIX. buonormueckue



WHBA3UU YyKEPOJHBIX BUIOB.

JlemoHcTpanuu:

IToptper: [I.1. XaT4ynHCOH.

Tabmuipl ¥ cxeMbl: «OKOJOTHMYECKUE XapaKTEPUCTUKHU TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuibl
nonynsiiuu», «CKOPOCTh  3aCeeHUs] MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMamMny, «Mogenp s3xosornueckour Humu J[.1. XatuuHnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUU KUBOTHBIX.

JIaGopatopnas padota «IIpucrnocoOieHust cCeMsH pacTeHUHN K PacCeICHUIO.

Tema 9. Dxosorus coo0IECTB. DKOJIOTHUECKHUE CUCTEMBI.

CooOmectBa opranuzMoB. buorneHo3 u ero crpykrypa. CBS3U MeEX1y
opraHu3MaMu B OUOIIEHO3E.

Oxocucrema kKak OTKpbiTas cucteMa (A.[. Tencnu). DyHKIMOHAIBbHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTHI, PEIAYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [TouBel 1 WiIbl B AKOocUcTeEMax. KpyroBopoT BelEeCTB M TOTOK SHEPTHHU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTelIM  dAKOCUCTEMBI. buomacca W OpoOayKLHS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

HampasneHHbie 3aKkOHOMEpHBIE CMEHBI CO001IeCTB — cyKiieccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCUM M HMX MNPUYUHBI. AHTPOINOr€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Knmumakcrnoe cooOmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IprpoaHbIE 3KOCUCTEMBI.

AHTpOIIOreHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHos3. Paznuuuns
MEK]ly aHTPOIMOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas
bnopa u Qayna. CunanTpomnuzanus ropojckoil ¢ayHbl. buonormueckoe u
X035IUCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMUPOBAHHNS OCHOBHBIX B3aUMOICUCTBUI OPraHU3MOB B



skocuctemax. [lepeHoC SHEpruMm W BEIIECTB MEXAY CMEXKHBIMU IKOCHUCTEMaMHU.
Y CTOWYHUBOCTH OPTraHU3MOB, TIOMYJISIUN ¥ SKOCUCTEM B YCIIOBHUSX €CTECTBCHHBIX U
AHTPOINOT€HHBIX BO3/ICHCTBUM.

MeTo1010THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX SKOCHCTEM.

JlemoHcTpanuu:

IHoptper: A.Jl. Tencnn.

Tabmuet u  cxembl:  «Ctpykrypa  OuoleHoza»,  «IKocucTema
IIUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIBl OPTAaHU3MOB B JKOcuUcTeMe», «KpyroBopoT BeHIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOUIHASI, TETPUTHAS)», «IKOJOTUUECKAs MUPAMUIA YUCET»,
«IKOoJOTHYECKass TUpaMusia OMoMacch», «IKOJOTHUECKas MUpaMujia dHEPTUMY,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapa», «9KocucTeMa o03epa», «ArporeHos3», «KpyroBopoT BemIeCTB U MOTOK
AHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repbdapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dydelia MTHUI]
U 3Bepeil, repOapuu KyJIbTypHBIX W JHUKOPACTYIIMX PACTEHUU, aKBapUyM Kak
MOJIENTb IKOCUCTEMBI.

[Ipaktuueckas pabora «3ydeHue u onucanue ypOoo3KOCUCTEMBIY.

JlaGoparopHass paborta «M3yueHue pa3zHOOOpa3us MEIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX YKOCUCTEMAX).

OKcKypeust «IKCKypcHsi B TUITUYHBINA OMOTEo1eHo3 (B AyOpaBy, Oepe3HSK,
eIBHUK, Ha CYXOIO0JbHBIN WX MMOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

OKCKypcHsi «IKCKYpCHsi B arpodKocucremMy (Ha IOJ€ WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rimobanbpHas IKOCUCTEMA.

buocdepa — oOmermanerapuas obonouka 3eMiIM, TJe CYIIECTBYET WU
CyIIleCTBOBaja Xu3Hb. Pa3BuTHe mpeacraBieHuii o Ouocdepe B Tpynax 3. 3rocca.
VYuenne B.W. Bepnaackoro o 6mochepe. O6mactu 6uocdepst u e€ cocra. KuBoe
BelllecTBO Ouochepsl U ero PyHKIHH.

3aKoHOMEPHOCTH cyllecTBoBaHUs Ouocdepnl. OcobeHHocTu Oruochepsl Kak



rJ100aJIbHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELECTB U OMOre0XMMHUYECKHE LIUKIIBI (YIIIepoaa, a30Ta). PUTMUYHOCTD SIBIEHUN B
o6uocdepe.

3oHanbHOCTh OuoOchepnl. Ilonsitue o Ouome. OCHOBHbIE OHWOMBI CYIIIM:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJUCTBEHHBIE JIeCca, CTENH, CABaHHBI,
MyCTBIHU, TPOMTUYECKUE JIECA, BRICOKOTOPhs. KilnMmat, pacCTUTENBHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa v (QYHKIUS )KUBBIX CUCTEM, OLICHKAa UX PECYPCHOTO MOTEHI[MAa
u 6nochepHbIX QYHKIIMIA.

JlemoHcTpanuu:

[Toptpetsi: B.N. Bepnanckuii, 3. 3rocc.

Tabnuuel u cxemsl: «l'eochepsr 3eminy», «KpyroBopoT a3zota B IpUPOAE,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B MpupoOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHa», « Tponnueckuil gecy.

O6opynoBanue: repObapuu pacTeHHM pa3HbIX OHMOMOB, KOJUIEKIIMU
KUBOTHBIX.

Tema 11. YUenoBek u okpyKaromias cpejia.

DKOJIOTMYECKHE KpU3UChl W MX NOpUYMHBL. Bo3zaeilcTBue ueinoBeka Ha
o6uocdepy. 3arpsi3HeHue BO3AylIHoN cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOIHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymieHue nouBbl. OxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOT€HHOE BO3AECHCTBHE HA PACTUTEIbHBINA U )KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO U JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
Bboranndeckue caibl ¥ 300JI0THYECKHUE MAPKU.

OCHOBHbBIE TPUHIMUIIBI YCTOWUYMBOTO Pa3BUTHS YEIOBEUECTBA U MPHUPOJIBIL.
PaurionanbHOe  TPUPOJOMOJIB30BAHME W COXpaHEHUE  OHUOJIOTHYECKOTO

pasHooOpazus 3emun. OOIIME 3aKOHOMEPHOCTH TJI00aNbHBIX 3KOJOTHUYECKUX



Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE MMOCIEICTBHUS.

Pa3BuTue METOJOB MOHUTOPHMHIa pPAa3BUTUS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

JlemoHcTpanuu:

Tabmuupl u  cxembl: «3arps3HeHHe  aTMocdepbl»,  «3arpsa3HeHue
ruapocdepsl», «3arpszHeHue 1ouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoAeNN yIpaBIIEeMOr0 MUPay.

O6opynoBanue: ¢poTorpadguu oXpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.

[Inanupyemble pe3ysbTaThl OCBOCHUS MPOTPAMMBbI MO OMOJIOTUU HA YPOBHE
CpeaHero oo1Iero oopa3oBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOy4YaromMMHUCS TPOrpaMM CpeIHEero o0mero oOpa3oBaHUsA: JUYHOCTHEIE,
METaInpeIMETHbIE U IPEIMETHBIE.

B cTpykType TMYHOCTHBIX pe3yIbTaTOB OCBOCHHUS MPOTPaMMBI 0 OUOJIOTUH
BBIJIEJICHBI CJIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YUYaIOIIUMUCS POCCUMCKOM
IPaXKIaHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENENeHUI0, HaJu4yhe MOTHBAalMM K  OOy4YeHHI0  OHOJOTHuH,
IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX I[IEHHOCTEH U HCTOPUYECKHUX TPAJAMIMA pPa3BUTHUS OHUOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsl PyYKOBOJICTBOBATHCS B CBOEH
JEATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, HPHUCYLIUMHU CHCTEME
OMONOrMyeckoro  oOpa3oBaHMs, HaJWYHE IMPABOCO3HAHUSA  JKOJIOTHUECKOMN
KYJBTYpbI, CTIOCOOHOCTU CTaBUTH LU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE Pe3yAbTaThl OCBOEHUS MMPOrPAMMBbI IO OMOJIOTUN JTOCTUTAIOTCS
B €IMHCTBE YYEOHONW M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBHUM  C
TPAJIULIHOHHBIMU POCCUMCKUMU COLUOKYIBTYPHBIMH, HCTOPUUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHU
MOBEACHUSI W CIOCOOCTBYIOT IpOLIECCAM CAaMOINO3HAHUS, CAMOBOCIMTAHHUS U

CaMOpa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ NO3uruM JIMYHOCTH, IIATPHUOTH3MA H



YBOXEHHUS K 3aKOHY W TPABOIOPSIKY, YEIOBEKY TPYyJa M CTapIIeMy MMOKOJICHHIO,
B3aMMHOTO YBaKEHHUs, OCPEKHOTO OTHONICHWS K KYJBTYPHOMY HACICIUI0 W
TpaJMIHsIM MHOTOHAIIMOHAJIBLHOTO Hapoma Poccuiickoit deneparuu, mpupoae u
OKPYKAIOIIEN CpELE.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOTO TmpeameTa «buomorusy
JOJIKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMINUXCsl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOUIUX
TPAJIUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HECHHOTO
OTIBITA W OTBITA JACATEIHPHOCTH B MPOIECCE PeaM3allid OCHOBHBIX HaIPaBJICHHUM
BOCIHUTATEIbLHON AEITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOTO BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKTAHCKON MO3UIIMK 00YYaIOMIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OO0SA3aHHOCTEH, YBajXKCHUE
3aKOHA M MPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW JESITCIbHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PCIICHUM YYCOHBIX M TO3HABATCIBHBIX 3aja4, BBITOJHCHHH
OMOJIOTHYCCKUX IKCIICPUMEHTOB;

CITIOCOOHOCTh OTPEACNIATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU M OOBICHSATH €€;

YMEHHE YUHUTHIBaTh B CBOUX JICHCTBHUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMU |
COLIMAJILHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TPOIIECCE COBMECTHOT'O BBITIOJHCHHS
y4eOHBIX, IO3HABATCIBHBIX M HCCIECAOBATSIBCKUX 33Jad, YBaXKHUTEIHLHOTO
OTHOIICHHWSI K MHEHHIO OIIMOHEHTOB IPpH OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOHN U BOJIOHTEPCKOMN JACATCIbHOCTH;

2) MaTpUOTUIECKOTO BOCITUTAHMS:



c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€pe]l
Ponunon, ropaoctu 3a cBOM Kpail, CBOXO PoinHy, CBOM S3BIK U KYJIBTYPY, IPOLLIOE
Y HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIECAUIO U TAMSITHUKAM TIPUPOJIbI,
JTOCTHKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIQJ POCCHUMUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHe OWMOJIOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIIeCTBa;

ujeiHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

OCO3HAHUE JTYXOBHBIX [IEHHOCTEN POCCUIUCKOr0 HApPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTENSAM, CO3IaHUIO CEMbUA Ha OCHOBE
OCO3HAHHOTO MPHUHATUA LEHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

IIOHMMAaHNE 3MOLMOHAIIBHOTO BO3JACUCTBHUSI KUBOU MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pu3HYeCcKOro BOCITUTAHUS:

MOHMMAaHWE W peanu3alus 3J0pOBOTO U 0Oe30macHoro obpasa >KU3HU
(3mopoBoe  TUTaHHWE, COONIOAEHHWE TUTMEHUYECKUX TpaBUI U HOPM,

cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas Qu3ndecKas



AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHUMAaHUE UEHHOCTH NPaBWJI HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHME TMOCIEJCTBUN U HENPUATHUS BPEAHBIX NPHUBBIUEK (YIMOTpeOIeHUS
aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TpyI0BOrO BOCITUTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AQKTUBHOW JEATEIbHOCTH TEXHOJOIMYECKOW M COLMaIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpPEC K Pa3INuHbIM chepaM MpopecCuoHAIBbHON JesATEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHbIE TUIaHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha
HNPOTSDKEHUHU BCEH JKU3HH;

7) SKOJIOTHYECKOTO BOCIIUTAHHUS:

HKOJIOTUYECKHU LeJeco00pa3HOe OTHOILIEHHE K MPHUPOJAE KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyILeCTBOBAHMUS;

HOBBIIIEHNE YPOBHS 3KOJIOTMYECKOM KYJIbTYpbl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX HOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00aJBHOIO XapakTepa IKOJIOTMYECKUX MpoOjeM U myTed HX
pelLIeHHS;

CHOCOOHOCTh HCHOJB30BaTh MPHOOpETaeMble NpU HM3YyYCHUH OHOJIOTHH
3HaHWS W YMEHHMA TPH PEUICHHH MNpoOJeM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIFOICHME  INpaBWJI  IIOBEIEHHMS B NPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHJIOB,
3aKocHucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICUCTBUM, MNPHUHOCAIIUX BpPEI  OKPYKaIOIIEH



MPUPOJIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS UMH B IO3HABATEILHOM, KOMMYHUKATUBHOU M COLMAJIIBHOM
MPaKTUKEe, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU IESITEIHHOCTH PKOJIOTHUECKOMN
HaIPaBJIEHHOCTH;

8) LIECHHOCTH HAYYHOT'O MTO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOW KYJIBTYPhl KaK CpPEJICTBA
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHMMaHHe CcHelupuKu OUOJIOTMM KaK HayKHd, OCO3HaHUS €€ poJu B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
npecTaBieHuss 00 OKpYKalIlleM MHpe Kak O €JUHCTBE MPHUPOJBI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJII COBPEMEHHOW NUBHIIM3AIUU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pEemIaTh PECYypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAMOHAIBLHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYypCcOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OUOJOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM IPaMOTHOCTH oOydarouuxcs, GopMupyemoit
MIPU U3y4YEHUU OUOJIOTHUH;

IIOHUMAHHC CYITHOCTH MCTOAOB ITO3HAHHA, MUCIIOJIB3YCMBIX B €CTCCTBCHHBIX



HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YyaeMble 3HAHUS [Js aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAOUIEro MHUpPA U MPOUCXOASAIMIMX B HEM U3MEHEHM,
yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbIO ITOJYYEHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOATENIbHO MCMOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LIEHHOCTM HAYYHOW JEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY OOpa30BaHUIO H
caM000pa30oBaHUIO0, K AKTHUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

B npomecce  HOCTMXKEHMS ~ JIMYHOCTHBIX  PE3YJIbTATOB  OCBOCHUS
oOy4YaroIMUMHCS MPOrpaMMbl CpelHero o01ero oOpa3oBaHUS y OOy4YarOMIMXCSA
COBEPIICHCTBYETCS SMOLMOHAJIbHBIN UHTEJUIEKT, IIPEATIOJIaratoIUM
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CLIOCOOHOCTh IOHUMATh CBOE IMOLIMOHATILHOE
COCTOSIHME, BUETh HAlpaBICHUs pa3BUTUS COOCTBEHHON 3MOIMOHAIBHON CQeEpBI,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIUPOBAaHUs, BKJIIOYAIOUIEIO0 CAMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE I[IOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMH, BKIIOYAOLIEH CTPEMIICHUE K JTOCTHIKEHUIO eI U
yCclexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHUE NEUCTBOBATb, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIENH CTOCOOHOCTh IOHUMATh SMOLIMOHAIIBHOE COCTOSTHUE
IPYTUX, YYUTBIBaTh €0 IMPU OCYIIECTBICHWH KOMMYHHUKAlUH, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAMBATh
OTHOLIEHUS] C JPYTUMU JIIOJBbMH, 3a00TUTHCS, MPOSIBISITh UHTEPEC U PA3PEIATh

KOH(JIMKTHI.



MeranpenMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOro mpenmera «buomorusy»
BKJIFOYAIOT: 3HA4YMMbIe JJIs1 (OPMHUPOBAHUS MHUPOBO33PCHUS OO0YJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIOB TO3HAHUS,
UCITOJIE3YeMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJIECHUE, TIPOIIECC,
CUCTEMa, HAy4YHBIM (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOI0ICHNEe, U3MEPECHHE, DIKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHATBHONW TPAMOTHOCTH M COITUAITBLHOM
KOMIIETECHIIUM ~ OOYYalolIUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOW U COITMAIBHON MTPaKTHKE.

B pe3ynbrate n3yueHus OMOJIOTHU Ha YPOBHE CPEAHETO 0011Iero o0pa3oBaHus
y oOydaromierocss OyayT copMUpOBaHBI ITO3HABATEIbHBIC YHHBEPCAIBHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAJIbHBbIC YydYeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JICATCILHOCTD.

MeranpeIMEeTHBIE PE3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIEero
o0pa30oBaHUs JJOJDKHBI OTPaXKaTh:

OBnascHNE YHUBEPCATbHBIMKM YICOHBIMU ITO3HABATEIBHBIMU JICHCTBUSMU

1) 6a30BbI€ JOTHYECKHE JCHCTBUS:

CaMOCTOSITEILHO  (OPMYJIMPOBATh HM  aKTyaJU3UpOBaTh  MpoOiIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TPH OCBOCHUHU 3HAHUN NTPUEMBI JIOTHYCCKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKHUX TOHATUH (BBIACIATh MX XapaKTePHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIPENICTIATh ICIH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HUX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTaThl ICITEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

HCITOJIb30BaTh OMOJIOTHYSCKHUE TTOHATHS JUIS 0OBsICHEHHS (DAKTOB U SIBJICHUI

YKABOU IPUPOBI;



CTPOUTH JIOTMYECKUE PACCYKACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SABJICHUSAX, OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH  CXEMHO-MOJICJIBHBIE ~ CPEeACTBA ISl  IPEACTaBICHUSA
CYILIECTBEHHBIX CBSI3€M M OTHOILICHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
TaK)Ke MPOTUBOPEUHI PA3HOTO PO/ia, BHISBICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabaThiBaTh MJIAH PELICHUS] MPOOJEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B  JIESITCIIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yJbTAaTOB 1IEJISIM, OLICHUBATH PUCKH MOCIIEICTBUMN JESITEILHOCTH;

KOOPJIMHUPOBATh M  BBITIOJHATH PabOTy B  YCJIOBHUSIX PEaJbHOIO,
BUPTYaIbHOTO W KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX TPOOJIEM;

2) 6a30BbBIC HCCIICIOBATEIBCKHIE JCHCTBU:

BJIa/I€Th HABBIKAMHU Y4€OHO-UCCIEA0BATENbCKOM U MPOESKTHOM A TENBHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BHIBI JEATEIBHOCTH [0 TOJYYEHUIO HOBOTO
3HAHMSI, €r0 HHTEPHpEeTaluH, NPEeoOpa3OBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIlUSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaATH HAYYHBIN TUIT MBIIIUICHHUS], BJIaI€Th HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb M (QOPMYIUPOBATH COOCTBEHHbIE 3aJaud B 0OOpa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUX;

BBISIBJIATH MPUUYMHHO-CJIEJCTBEHHBIE CBSI3M U AaKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJIsl TOKa3aTeIbCTBA CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AHAJIM3UPOBATH TOJYYCHHBIE B XOJE pEUICHUS 3aJadyd Pe3yJbTaThl,



KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH LIEJCHANPABICHHBIN TMONCK MEPEHOCa CPEACTB U CIIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

yYMETh TEPCHOCHUTHh 3HAHUS B TO3HABATEIBHYIO W TPAKTHUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC TOJXOAblI U PEIICHUS,
CTaBUTb NIPOOJIEMBI U 33J1a4YH, JOMYCKAIONIHUE aJbTCPHATUBHBIC PEIICHMUS;

3) pabora ¢ uHpopMmaIUeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UICTOYHUKAX HH(OPMAITUH (TEKCTEe YIeOHOTO
ocoOus, HAy4YHO-TIOMYJSPHOW JHTEepaType, OHMOJIOTHYECKUX CJIOBapsAX M
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTe), aHaIM3UPOBATH
MHGOPMAIIMIO PAa3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYECKU OLICHUBATh
e€ JI0OCTOBEPHOCTh W HEMPOTUBOPEUHUBOCTD;

bopMynHpoOBaTH 3aPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI IIPU TOUCKE U
otbope Omonornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3ajay;

IpUOOPETAaTh OMBIT HCIOJIB30BaHUSA HHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCTIOIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpaTh  ONTUMANbHYIO  (opMy  mpeacTaBiIeHUS
Oouonornyeckoit uHpopManuu (cXeMbl, rpaduKu, AUArpaMMBbl, TAOJIHIIBI, PUCYHKHU U
Apyroe);

UCTIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA MpU pabore ¢
Owonornyeckoil wuHpOpMaNUEW: TPUMEHSATh XUMHUYECKHe, (Hu3udyeckue W
MaTeMaTU4eCKUe 3HAKU U CHUMBOJBI, (OpMyJbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA

HarjisiaHOCTH,



BJIAJ€Th  HABBIKAMU  paclo3HaBaHUA U 3alUThl  WHOOpMaLNH,
MH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnajieHre YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

1) obmieHue:

OCYIIECTBJISITh KOMMYHUKAITUU BO BCeX cdepax )KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHUHU MO CYIIECTBY OOCY)KJIaeMol TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEIIBHO BBIMIOJHEHUS TMpejjiaracMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COTVIACOBAHHOCThH TMO3UIIMKM JIPYTHX YYaCTHUKOB
JMajora uii JUCKYCCHH ),

pacrio3HaBaTh HeBepOajbHbIE CpPEJACTBAa OOIIECHMs, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYalluH,
YMETh CMSITYaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEeHUs IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU hopme hopMyITHpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

2) COBMECTHAs JICATEIIbHOCTb:

NOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAIbHOM
paboTHI MPHU pelIeHUH OMOJIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOCHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUU C Y4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 Yi€Ha KOJUJIEKTHUBA;

OpUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JIEHCTBHM,
pacrpenensTh pojaud C YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThbl
COBMECTHOM padoThI;

OIICHUBAaTh KA4€CTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHHKAa KOMaHJbl B
001U pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratTb HOBBIC IIPOCKTBI, OLCHHWBATHL HACH C IIO3WMIOHWH HOBH3HBI,



OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IMOBEJCHUE B Pa3IMUHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIITUATUBHBIM.

OBnajieHre YHUBEPCAIBHBIMU PETYISATUBHBIMU JICHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIH30BaTh OWMOJOTMYECKWE 3HAHUS U1 BBISBICHHS NPOOJIEeM U UX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBLIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBHUSAX U MOCTYIKaX MO OTHOIIEHUIO K KUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYXKAIOIIUX;

CaMOCTOSATEIIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JNEATEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJILHO ~ COCTAaBJATh IUIAH pEIIeHUs TpoOsieMbl C  y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHU;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th HABBIKAMH  TO3HABAaTEIBHON  pediekcmr Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB W
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYallMH, BbIOOpa

BEPHOI'0 pElICHUS;



OLICHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHHS M0 UX CHHXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX MpPH aHAJIM3€ pPe3yJbTaTOB
NesATENbHOCTH;

3) npuHATHS CeOs U IPYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMAaTh MOTHBBI M apryMEHTBl JPYTMX MpPHU aHAJIW3€ pPe3yJbTaTOB
NesITEebHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIKUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

[IpenmeTHble pe3ynbTaThl OCBOGHHUS COJAEpXKaHUS ydyeOHOro mpenmMera
«buonorus» Ha yrayOJIEHHOM YypOBHE OpHEHTHpPOBAaHbI Ha oOecredyeHue
npodunpHOro  oOyueHus  oOydarommxcss  Ouosnormv. OHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAY4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHII TIO
OCBOCHHIO, MHTEPIIPETALlMM U MPeoOpa30BaHUIO 3HAHUMN, BUJIBI ACSTEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW W MX MPUMEHEHMIO B PA3IMYHBIX yU4EOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpeqMeTHbie pe3ynbTaThl MPEICTaBICHbI IO
rojilaM U3y4eHwusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomorus» B 10
KJIacce JOJHKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MeECTe€ W pOJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU ECTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  HPHUPOJAbI M  PEIIEHHH MpodJieM  palrOHAIBHOTO
IPUPOJIOTIONB30BAHMS, O BKIIAJE POCCUICKUX U 3apyOekHBIX YYEHBIX B Pa3BUTHUE
OnoJIorny;

BJIaJICHUE CHUCTEMOW OHOJOrMYECKUX 3HAHWWA, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarolue OHOJIOTMYECKHE TEPMHUHBI W MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTabO0JIM3M, TOMEOCTa3, CaMOpPEryJilus, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U pPa3BUTHE), OUOJOIMYECKHUE TEOPHUU
(xnerounas teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, xpoMmocoMHasi Teopust

HacnencteeHHoct  T. Moprana), yuenuss (H.W. BaBunoBa — o 1eHTpax



MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€ AMHOOOpa3us
MIOTOMKOB TEPBOT0O IOKOJEHUS, PACUICIUICHHs, YUCTOThl T'aMET, HE3aBHUCHUMOIO
HacienoBaHus I'. MeHnens, TIOMOJIOTMYECKHX PALOB B  HACICACTBCHHOU
m3menunBoctd H.M. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJa/ICHME OCHOBHBIMH METOJAMU HAyYHOTO IO3HAHMSI, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, H3MEpPEHHE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEAThH CYIIECTBEHHbIE TPU3HAKHU: BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuii, r(puOOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIaHOB M CUCTEM
OpraHOB pACTEHUMH, IKUBOTHBIX, YEJOBEKa, IPOILIECCOB KUZHEIEATEIbHOCTH,
NPOTEKAIOMIMX B OpraHU3Max PACTEHHM, )KUBOTHBIX U YEJIOBEKa, OMOJIOIMYECKHUX
nporeccoB: oOMeHa BellecTB (MeTadoyu3M), MpeBpalleHUs] YHEPruu, OpoKEHUs,
aBTOTPO(HOTO U reTepoTpO(HOro TUIIOB MUTAHUA, POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, SMOpHUOreHe3a, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHIUBUAYAIbHOTO  pa3BUTUS  opraHu3ma  (OHTOTEHE3a),
B3aMMO/IEUCTBUS I'€HOB, T'€TEPO3HCa, HCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBS3M MEXJy OpPraHOMIaMU KIETKH U HUX
(YHKUMSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH U HX QYHKIUSAMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPraHOB Yy pAacTEHUMH, XKUBOTHBIX M UEJIOBEKa M UX
(YHKUMSIMH, MEXIYy CHCTEMaMH OPraHOB M HMX (QYHKUIUSAMH, MEXAY 3TarnaMu
oOMeHa BEeLIEeCTB, 3TallaMU KJIETOYHOI'O IUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB,
JTanaMu 3MOPUOHAJIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpebl OOUTAHMUS;

YMEHHE BBISBIATh OTJIMUUTEIbHBIE PU3HAKN KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB pPa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

YMCHUC pCIIAaTh OMOJIOTHYECKHE 3aJa4u, BBIABIIATh IPUYXMHHO-CICACTBCHHBIC



CBSI3U MEXK]1Y UCCIIEyEMbIMU OMOJIOTHYECKUMU MIPOIIECCaMU U SBJICHUSIMH, J1€JIaTh
BBIBOJIbI U MPOTHO3bI HA OCHOBAHUU MOJTYyUYEHHBIX PE3YIbTATOB;

YMEHHE BBINOIHATH JIaDOPAaTOPHbIE U MPAKTHYECKUE padOThl, COOII0IATh
npaBujia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TMPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, GOpMyNIHpys LEdb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYEHHBIE
pe3ybTaThI U JeiaTh BEIBOJIBI,

yMEHHE Y4acTBOBAaTh B Yue€OHO-UCCIIEAOBATEILCKOM padoTe Mo OMOJIOTHH,
AKOJIOTUM W MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh  TMOJYYEHHBIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(pEpEHIUSX;

yMEHHE OIIEHHBATh JTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAHUNA B
obJyiacT OMOJIOTUM ¥ METUIIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILIOI0TBOPEHHE,
HaIPaBJICHHOE U3MEHEHHE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIieil mpodeccuoHanbHON
JESTENBHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTIAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAMPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH ITpodeccun u
NPOJOJKEHHE OMOJOTHYECKOT0 O00pa3oBaHUs B  OpraHU3alUSgX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
KJIacCe JIOJIKHBI OTPAXKATh '

c(hOpMHUPOBAHHOCTh 3HAHMH O MeECTe€ W pOJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHWM 3aKOHOB MPHPOABI M PEHICHUH HSKOJIOTHYSCKUX
mpo0jeM dYeloBEYeCTBA, a TakKe B PEIICHHH BOIPOCOB PAIMOHAIHLHOTO
MPUPOOIIONB30BaHUS, U B (POPMUPOBAHHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
0O0I1IeCTBY, YETIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOeKHBbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMCHHC BJIaACTh CHCTEMOM OHOJIOTHYECKUX 3HaHI/II71, KOTOpass BKIKOYACT



OMpeNeNieHUs] M TOHUMAHHME CYIIHOCTH OCHOBOMOJATAONIUX OHOJOTHUYECKUX
TEPMUHOB U TOHATHH (BHA, 3KocucTeMa, Ouocdepa), OMOIOrMUYECKHE TEOPUHU
(aBostornonHas Teopus Y. JlapBuHa, CUHTETHYECKAs] TEOPUS HBOJIOLNM), YUCHUS
(A.H. CeBeprioBa — 0 nyTax W HarpasieHusix 3Boatouuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecusi [[. Xapau u B. BaitnOepra,
3apojsiieBoro  cxoiactBa  K.M. bapa), mnpaBuna (munumyma [O. JIubuxa,
DKOJIOTUYECKON THpaMuIibl dSHEpruum), rumnore3sl (rumore3a «mupa PHK»
VY. I'mnbepra);

yMEHUE  BJQJIeTh  OCHOBHBIMH  METOJIaMH  HAy4YHOro  IO3HaHWUS,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEAOBAHUAX )KUBBIX 00BEKTOB U AKOCUCTEM
(ormcanue, M3MepeHue, HaOMIOJEHUEe, DKCIEPUMEHT), CIOCO0aMH BBISIBJICHUS H
OIICHKU aHTPOIIOTC€HHBIX U3MEHEHUI B TIPUPO/IC;

YMEHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKUA: BHJIOB, OHOTCOIICHO30B,
HDKOCUCTEM U OHocdepbl, CTaOMIM3UPYIOMIETO, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 U CUMITATPUUECKOTO BU1000pa30BaHMs,
BIMSHUSL ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOGOHJ  TOMYJISIUH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHus, YepeAOBaHMs HaAIPaBICHUM
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHH B DKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSA3M MEXKIY TMPOIECCAMU DBOJIOLHH,
JIBUKYIIUMU CUJIAMHU aHTPOIOTE€HE3a, KOMIIOHEHTAMU Pa3INYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMUWTEIbHBIE  TMPU3HAKKH  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K cCpeie oOWTaHUs, aOMOTHYSCKHX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHUE HCMOJb30BaTh COOTBETCTBYIOIIUME APTyMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U CpPebl OOWTAHUS, CINHCTBA
YeJIOBEUYECKUX pPac, HEOOXOAMMOCTH COXpaHEHHUsS MHOrooOpa3usi BHUJIOB U

9KOCHCTEM KaK YCJIIOBHA COCYIHICCTBOBAHUA IIPUPOALI M YCIIOBCUCCTBA,



YMEHUE pemaTh ONOIOTHIECKUE 3a/1a4H, BBIABISATH MPUUNHHO-CIICACTBCHHBIC
CBSI3U MEX/IY UCCIIEyEMbIMH OMOIOTHYECKUMHU MPOIIECCAMU U SIBICHUSIMH, J1E1aTh
BBIBOJIbI W MIPOTHO3bI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOpPHBIE M TIpaKkTU4YecKue padoThbl, cOOMIOAATH
npaBuia npu padboTe ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIBUTATh THIOTE3bl, TPOBEPATh HX OIKCIEPUMEHTATBHBIMH
cpeacTBamu, GOpMYyIUpPYS 1ENb HCCIEAOBAaHUS, aHATM3UPOBATH MOJYyUYEHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE Y4acTBOBaTh B yue€OHO-UCCIIEAOBATEILCKOW padoTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUSX;

yYMEHHUE OIICHUBATh THIOTE3bI M TEOPUH O MMPOUCXOKICHUN KU3HU, YEITOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpeNOoTBpaIleHUs
r100aapHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIieil mpodeccuoHanbHON
JESTENHHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
POMBIIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJIOrMYecKOro 00pa30BaHUsl B OPTaHU3ALMIX CPEIHETO MPOPECCHOHAIBHOTO U

BBHICIIIETO OOpa30BaHUA.
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