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HOSACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo yudeOHOMYy mpenMery "buonorus" (mamee - Ouojorus) Ha
YpOBHE cpeqHero oOiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit deneparumny,
OI'OC COO, Konuenuuu mnpenojaBanusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorus» yriay0naeHHoro ypoBHA uzyuenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHOoil obnactu «EctecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusMm @OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThl, U3y4yaeMble Ha Yri1yOJCHHOM YPOBHE, SIBJISIOTCSA CIIOCOOOM
muddepeHnpanu  OOy4eHUsT Ha YpPOBHE CpeAHEro ooOImero oOpa3oBaHUsA W
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeTHUM IpodecCHOHAIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBI K3 O3TUX Y4YeOHBIX NPEIMETOB JOJDKEH OBITh OpHUEHTHPOBAH Ha
OPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanueln 00yJaronuxcsi U CTUMYJIUPOBAHUEM
MHTepeca K KOHKPETHOH 00JIacTh Hay4yHOTrO 3HaHUS, CBA3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HIJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buomorus" maét mpeicrtaBieHHE O
HeMM M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOJaeHHOM
ypOBHE, omnpenenser o0s3areabHoe (MHBApUAHTHOE) MIPEIMETHOE COJIEpIKaHue, ero
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne 1o Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh H3y4YeHUs YYEOHOro marepuaja ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4eOHOro Tpolecca,
BO3pPAaCTHBIX OCOOCHHOCTEHM oOydJaromuxcsa. B mporpamme mo Ouonoruu
peanu30BaH MPUHIUI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHMs, Ojaromaps dYeMmMy  IPOCMaTpPUBACTCS
HAIpaBJICHHOCTh Ha  TOCJIENYyIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM o00pasze JKH3HHM, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOILICHUS K OKpyXalomied mnpupogHoi cpene. B
nporpaMme Mo OHOJOTMM TakKe IOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO IpenMera
«buonoruss» B peammzauuu TpedoBanuiit PI'OC COO K mMmIaHHPYyEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOydYeHHs] U B
(GopMUPOBaHUM OCHOBHBIX BHJOB y4€OHO-TIO3HABATENIbHON  JAESITEIbHOCTU
Oo0y4aroumMxcs MO OCBOCHHUIO COAEpkKaHUS OMONOrMYecKOoro oOpa3oBaHHA Ha
YPOBHE CpEIHEro 00IIero 00pa3oBaHMUs.

VYuebnsiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOliero oopa3zoBaHUs
3aBeplIaeT OHOJIOrMYecKoe O00pa3oBaHWE B IIKOJE W OPUEHTUPOBAH Ha



pacmvpeHre U yriyojieHne 3HaHWil oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OMONOruM, 3MOPHOJOTMH M OMOJIOTMH pPa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuyenue yueOHoro mnpeamera «buosorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCA K MOCIEAYIOMIEMY MOJYYESHHIO
OMOJIOTMYECKOTO  O0pa3oBaHUsS B By3aX W OpraHU3alUsaX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro CoAep X aHUsl COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TMPU  HM3YYEHUH  OOYyHarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HAHMS MOJYYalOT pa3BUTHE. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOTMYECKHWE 3HAHUA O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me ueJoBeKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJEHUS MTPUKIIAAHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OWOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYUYAIOIIMMHCS TPU H3YyYEHUU
bu3UKH, XUMUH, Teorpaduu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1o yuyeOHoMy mpenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3yYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BOJIIOIMHA OPraHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOTUYECKOro pa3HooOpasus 1utanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH |
OMONIOTUN DPA3BUTHSA, TEHETHKU U CEJICKI[MU, OMOTEXHOJOTUU W CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOYdYarONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusmonornu uenoBeka. B 11 kmacce wu3yyaroTcs SBOIIOLNHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnbiii mpeamer  «buonorusi»  mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4arouMMuCcs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHILIUIIOB U MpaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTI000pa3MM M OCOOCHHOCTSIX KJISTKH, OpraHu3Ma, ITOMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJIAIOIIMUXCSI HAYYHBIX JOCTHKEHHUAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOT MU, MPUKIAJAHBIX aCleKTax OMOJOrnyecKux 3HaHuu. J{iis
pa3BUTUS M TOAJEp)KaHUS MHTepeca OOy4yaloUuIMxcs K OHMOJOrMM Hapsmy Cco
3HAUYUTENIbHBIM 00BEMOM TEOPETHYECKOr0 Marepualia B COJAEPKaHUU MPOrPAMMBI
1Mo OMOJIOTMM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WIM HMHOW oO0JacTu OUOJOTHUM, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YYCHBIX B PELICHUE BaXKHEHIIINX OMOJIOrMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus yuyeOHoro npeamera «bruonorus» Ha yriryOJICHHOM YPOBHE —
OBJIaJlcHUE  OOy4YalIIMMHCS  3HAHUSAMHU O  CTPYKTYPHO-(YHKIMOHAIbHOU
OpraHM3allud >KUBBIX CHCTEM pa3HOTO paHra W MpPHOOpeTeHHe YMEHUH
MCII0JIb30BaTh 3TU 3HAaHUSA B (DOPMUPOBAHMM MHTEpECA K ONPEAECICHHON 00nacTu
npo(ecCUOHANBHON NIEeATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BbIOOPY
y4eOHOTr0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

Joctwxenue 1uenu wu3ydeHus ydyeOHoro mpeamera «buonorus» Ha
yriayOJaeHHOM YPOBHE 00€CIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYarOUIUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEHIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBWJIaX, COCTABJISIIOUIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHpPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOonyJslus, BUa, OMOreoleHos3, ouocdepa); 0 BbIJAIOMIUXCS OTKPHITUIX
Y COBPEMCHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OOy4YaloIIUXCsS € METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEILCKUMHU  METOAaMH  OMOJOTMYECKUX HayK (MOJEKYJISIpHOH U
KJICTOYHOH OWONOrHH, ASMOpPUOJIIOTUM W OWOJOTHH pa3BUTHUS, TEHETUKH U
CEeJICKIIMU, OWOTEXHOJOTMHM ¢ CHUHTETUYECKON OWOJIOrMH, TMaJCOHTOJOTHUH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbBHOIO  TPOBEJIEHUS  OHOJOTHYECKUX
uccienoBaHuii B jabopatopum W B npupoje (HaOmojeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHUE OOYYAIOUIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAM3UPOBATh U HCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMAIUIO; MOJIB30BATHCA
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMHU
npoOieMaM 4YeJOBEUeCTBa; OIEHMBATH IOCIEICTBUS CBOCU CSATEIBHOCTU TIO
OTHONICHUIO K OKPYXKAIOIIEH NPUPOAHON cpeae, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH MW  COONIOAATH  MEpBI
npoduakTUKM WHGEKITMOHHBIX 3a00J€BaHUI, TIPaBWIIa TTOBEJCHUS B TIPUPOJIE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEIEATEILHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y OOYYAIOIMINXCS UHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIecCCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBHITUSIMA W COBPEMEHHBIMU
WCCJICIOBAaHUSIMH B OHWOJIOTUM, pEMIAEMBIMU €10 MpOOJIeMaMu, METOHOJOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHMUS, IPOBEICHUS AKCIIEPUMEHTATHHBIX
WCCJICIOBAHNM, PENICHHs] OMOTOTHIECKUX 3a7]a4, MOJCITUPOBAHUS OMOJIOTHUECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YyJarONIUXCsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTHUECKOMH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHUS B MPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpPEeTeHHEe  OOYyYalOMMMUCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MIPUPOJIONIONIB30BaHNU  (COOJIIOICHUE TIPaBUJI TOBEJICHHUS B MPUPOJAE, OXPaHBI
BUJIOB, 9KOCUCTEM, OUOC(hEphl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3I0POBBS
OKpYXXaromux Jrojeid  (coOmomeHuss wMep npoduiakTuku — 3a0o0JieBaHUM,
oOecrieueHrue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAWHBIX CHUTYyaITUAX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHM€  YyCIOBHMH  JUIsI ~ OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbHOM TPAEKTOPHUH, crocoOCTByOIIEH
NOCTIEAYIONIEMY TMPOQPECCHOHATBHOMY CaMOONIPEICICHNI0, B COOTBETCTBHU C
WHAVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeliHero obiiero odpazoBanus, cocrapisieT 204 vaca: B 10 xiacce — 102
yaca (3 yaca B Heeno), B 11 kiacce — 102 gaca (3 yaca B HeZelto).

OT60op opraHu3amoHHBIX (HOPM, METOJOB M CPEACTB OOyUECHHS OUOJIOTUH
OCYIIECTBIISIETCSI ¢ YYCTOM CHEIU(UKH €ro COJAEp)KaHWs W HaNpaBIEHHOCTH Ha
NPOJOJIKEHHE OMOJOTrMYEeCKOTO 00pa3oBaHUs B  OpraHU3alUigX CPEIHETrO
npo(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUU OHMOJIOTHU HA yIIyOJICHHOM ypOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpPATOPHBIX M MpakTUdeckux pabot. Takxke ydactue
00ydJaromuxcs B BBITIOJIHEHUU TMPOCKTHBIX W YYEOHO-HCCIIEIOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEACNSIeTCS] YYUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTePHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue MpOrpamMMbl, BBIIEICHHOE KYpPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Ouoniornu.  buonornueckue HaykKd U HU3ydyaeMble HUMHU  MPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAYYHBIE HCCIECAOBAaHUS B
OMOJIOTHH.

3HavueHue Ouosjoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. I[lpodeccun, cBsizanHbie ¢ Ouosioruei. 3HaueHUE OUOJIOTUU B
MPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKa: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Moptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuii, U. I1. [1aBnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTHMM C APYrMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3yUYeHHE

XKupbie cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTb M YIHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3allMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3auvy >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMH,
TKaHEBbIN, OpTaHU3MEHHBIMN, MOIMYJISIIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bnoreoneHoTudeckmii), OwmochepHurii. IIporecchl, TPOHCXOIANIE B KHUBBIX
cuctemax. OCHOBHBIE TpHU3HAKU >XKMBOro. JKW3HH Kak ¢opMa CyIIeCTBOBAHUSA
Marepuu. Hayku, n3ydaromne ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonormueckord Hayku. HaOmionenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMaTH3auus, MeTaaHanus. [IoHsTue o 3aBUCMMON 1
HE3aBUCUMOW TmiepeMeHHOU. IInanmpoBanme skcnepumenta. IlocraHoBka w
npoBepka rumnote3. Hynesas runore3a. [loHsTHe BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux naaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraToB. [lprunHBl UCKaxkeHHS pe3yabTaTOB »JKcrnepumeHrta. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuipl u cxembl: «OCHOBHBIE NPHU3HAKU >KU3HUY», «buomornueckue
cucteMbl», «CBOWCTBAa JKUBOM MAaTepun», «YPOBHU OpPraHM3aLHUHM KUBOU
npupoasl», «CTpoeHUE KHUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuszMa», «buoreouenos», «buochepar, «Metoasl
W3y4YECHUS JKUBOW MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  oOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HAOJI0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb3oBaHWe pa3IMYHBIX METONOB MpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAST €AWHUIIA KUBOTO. McTopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHON KJIETOUHOMU
TEOPHH.

MeTtonbl  MOJIEKYJSIDHOM M KJIETOYHOM  OMOJOTMH:  MUKPOCKOMUS,
xpomatorpadus, 3ekTpodope3, METo] MEYEHBIX aToOMOB, AU(GepeHIuaTbHOE
HeHTpUuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue Qukcuposanmvix
K1emok. DNEeKTpOHHash MUKpockonus. Kougokanvnaa muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBON MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID),
«HcTopus pa3BUTHS METOJIOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBHBIX KIETOK.

IIpakTuueckass padora «l3ydyeHne METOMOB KIETOYHOM OHMOJIOTHUH
(xpomarorpadus, snexrpodopes, auddepeHMaATBLHOE IEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIETKU

XUMUYECKUA COCTaB KJIETKU. Makpo-, MHUKPO- U YJbTPAMUKPOIIIEMEHTBHI.
Bona u e¢ ponb Kak pacTBOpPUTENsS, peareHTa, y4acTUE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyasiuui. MuHepalibHble BellecTBa KJIETKH, UX OHOJOrHyYecKas
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonornueckue mnoiaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpYKTypbl O€lKOBOM Monekynbl. [lepBuuHas
CTpYKTypa Oenka, mMenTuaHas CBs3b. BTopuuHas, TpeTU4Has, 4YEeTBEPTUUHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Kiaccudukaiuss  OenIKoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPHIbI, OJIUTOCAXAPHUABI U TOJUCAXAPUIBL.
O6mmii 1aH CTpoeHHs W (PUBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanus aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKH, cTepoubl. buomornueckue QyHKIUU
munuaoB. O0ume CBONCTBAa OMOJIOTMYECKUMX MEMOpPaH — TEKY4€eCTbh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunuun xommiiementapuoctd. Ilpasuiio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. MectoHaxoxaenue u ouonorudeckue ¢pynkuuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizsu B moisiekyjie ATO.
buonorunyeckue pynkuuun AT®. BoccTaHoBiIeHHBIE TEPEHOCUNKH, UX (PYHKIUU B
knetke. [pveue wuyxneozuompugocpamer (HT®D). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHOo(dU3NUYEeCKne UCCIeT0BaHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOnekyl. Modenupogarue
CMpYKmMypul U QYHKYUti 6UOMOAEKYN U UX Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHALO208.

JdemoncTpanuu

[Toptpetsr: JI. [lomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacrnpenesnieHue XMMHUYECKHX OJIEMEHTOB B HEXHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEN.

Tabnmuuer u cxembl: «llepuoandeckass TabnuIa XUMHUYECKUX AIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpoeHHe
MOJIeKyTbl  Oenkay, «CTpyKTypbl O€lIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYI
yriaeBonoBy, «CTpoeHue MOJIeKyn JunuaoBy, «HyKIeHMHOBBIE KHUCIOTBI»,
«Ctpoenue moinekynsl ATD».

O6opynoBaHue: XUMUYECKas IoCcyia 1 000pyI0BaHHE.

JlabopaTopHas pa6ora «O0HapyKeHHE OCIIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKumn.

JlabGopaTopHas padora «HccnegoBanue HYKJICMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QYHKIIUN KJIETKH

Tunbl KJIETOK: 3yKapuoTHyeckas u Mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pPa30BaHUS KIIETKHU.



Crpoenue npokapuotuueckoit kietku. Kiierounas cteHka OakTepuil U apxei.
OcoOEHHOCTH CTPOEHHsI TEeTepOTPOPHONM M aBTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (yHKUMOHUPOBAHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemMma). CTpykTypa  IJIa3MaTUYECKOU
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHUYECKyl0 MeMOpaHy: MacCUBHbBIN
(nuddysus, obnerueHHas nudPy3us), aKTUBHBIN (IIEPBUYHBIN M BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. PabGorta HaTpuii-
KaJUEeBOTO Hacoca. DHOLMTO3: MUHOLUUTO3, parouuto3. Dk301uTo3. Kietounas
creHka. CTpykTypa 1 QyHKIMH KJIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomna3ma. LuTo3omnb. [{utockener. [Bmxenune nurormiazMbl. OpraHoubl
kiaeTkd. OnHOMeMOpaHHBIE OpraHouibl KJIETKU: JHJOIUIa3MaTHYecKas CeTb
(BIIC), anmapat I'onabaxu, JU30COMBI, UX CTpoeHHWE M (PYyHKIMHU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOWAOB KJeTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [magkuii  (arpaHyisipHbIA)  SHIOMIIA3MATHUYECKUN
petukynym. CekpetopHas QyHkius anmnapata [onbmxu. Moougurkayus 6enkos 6
annapame [onvoocu. Copmuposka benxoe 6 annapame [onvodcu. TpancnopT
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIpUU M 1wactuia. IlepBuunele,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTkd CTpoeHHe WM (YHKIIMH HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmol.
MukpodunameHTbl. AkmuHogvle Muxpoguiamenmol. MBIIIEYHBIE  KJIETKH.
Axmunosvie KOMNOHEeHMbl HeMbluleyHblx Kiemok. Muxporpyoouku. KietouHsrii
neHtp. CrTpoeHHe U JBWKEHHE KIYTHKOB M pPECHUYEK. MUKpOTpyOOUuKH
nuToriasmel.  LlenTpuons. benxku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOECHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpoOMOCOM B HHTEpha3HOM sape. JIdyxpomamur u 2emepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka s0epHoOU 00010YKu 6 mumose. Sfoepholil
Mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



[Toptpersl: K.C. Mepexkosckui, JI. Mapryinuc.

Tabmuiet 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIETKM», «CTpoeHwme
KUBOTHOW  KJIeTKW», «CTpoeHHWEe  pacTUTEIhHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OOopyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIIPENapaThl PaCTUTEITHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabGora «l3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpPTaHHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHOU MEMOPAHBI».

JlabopaTopHass padora «MccrnenoBanue ruiazMoin3a U Jerjia3Moliv3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTnueckass  pabdora  «l3yueHue  JABWKCHHSI  IUTOIUIA3MbI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BellecTB U NMpeBpallleHNe JHEPTUN B KJIETKe

AcCCUMUIIATINS ¥ TUCCUMIIALINAS — JIBE CTOPOHBI MeTaboym3Ma. Tumnsl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TeTEPOTPODHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. JHepreTuyeckoe olecrieueHue KieTku: mnpepamenue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIM XapaKTep PpPEaKIUi KJICTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBOMCTBA M MEXaHHM3M JEHCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbBIE CHUHTE3 OPraHMYECKHUX BEIIECTB B KIETKE. DOTOCHHTES.
AnoxcueeHHbll U OKcueeHHbld omocunme3 y baxmeputi. Ceéemocobuparoujue
nUSMeHmbl U NUSMEHMbl PeaKyuoHHO20 yeumpa. Polb XJIOpOIIacTOB B IpoIiecce
dboTocunTe3a. CBeToBas u TeMHOBas (a3bl. @omoovixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. 1lpogyKTUBHOCTE (oTOCHHTE3a. BiusHue pa3nudHbIX (HaKTOpOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHne (HOTOCHHTE3A.

XEeMOCHUHTE3. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuHu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTICHUE TITIOKO3HI.

buonornueckoe okucieHne, Wi KIETOYHOE AbIXaHUE. POIb MUTOXOHIAPUN B
mporieccax Ononorndeckoro okucieHus. [ukmuyeckue peaknuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaszwvl. llpeumyinectBa a’dpoOHOr0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKuii oOMeH», «bruocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  padora  «l3ydyeHHE  KATAIUTUYECKOW  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

Jlabopatopnass pabora «/M3ydyeHue (QepMEHTATUBHOTO pacIICTICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass  pabdora «CpaBHeHHME TIpollecCOB  (oTocuHTe’a U
XEMOCHHTE3a.

JlabopaTopHas pa6oTa «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaencrBenHasi nHpoOpManusa U peajn3anus e¢ B KJIeTKe

Peakniun matpuyHoro cuHTe3a. [IpuHIIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnueckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpmuinuns
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsiius u e¢ atanbl. Yyactue TpancnopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuHOKHCIOT. Pons pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKAapUOT U 3YKApHOT. Perynsdius akTUBHOCTH T€HOB Yy NIpokapuorT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MonekynsapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — Hekierounbie (OpMBI )KU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaroB. JKuzneHHbll YUK
J[HK-cooeporcawux  supycos, PHK-cooepoxcawux eupycos, obaxmepuoghacos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a00neBanus yenoBeka, »XKUBOTHbIX, pactenuid. CITN, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buounpopmamura: unmeepayus u ananuz dorvuiux maccusos («bigdatar)
CMPYKMYPHLIX OUos02cuuecKux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

[Toptpetsr: H. K. Konbuos, 1. 1. IBaHOBCKMIA.

Tabmuuel u cxemsl: «buocunres 6enkay, «l'eHeTnueckuilt koa», «Bupyco»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ’KuzHeHHBII HMKJ KJIETKU

Knerounsrii muki, ero mnepuoasl M perynsuusa. Wurepdaza u MuUTO3.
Oco0eHHOCTH TMpolIecCOB, MpoTeKammux B uHTepdase. IloaroroBka KieTku K
nenenuto.  I[lpecuHtrerndeckuid  (MOCTMUTOTUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — perumkanms. Ilpunnunsr permmukanuu JTHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTHUNAPAJIIECIBbHOCTb.
Mexannsm perummkauuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TejroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUTIougHbll
rariougHblii  Habopsl  xpoMocoM. ['oMonoruuneie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHTO3a M MNPOUCXOIAIIME B HHUX
npouecchl. Tunsl MuTo3a. KaprokuHes M nMTOKMHE3. bHonornyeckoe 3HaY€HHE
MHUTO3A.

Perynmsauuss murotnueckoro uukia kiuetku. lIporpammupyemasi kierodHas
rubesnp — arnomnTo3.

Knerounoe sapo, XpoMocombl, (PYHKIIMOHAJIbHAas TE€HOMUKA. MexaHuzmbl
nponugepayuu, ouggepenyuposxku, cmaperus u cuderu kiemok. «L{ugposas
K1emKay — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabmumpl 1 cxembl: «KW3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapathl: «MUTO3 B KJIeTKaxX
KOpEIIKa JIyKa.

JlaGopaTophas padora «3yuenue XpPOMOCOM Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGoparopHas padora «HaOnroneHre Muto3a B KIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne U PyHKIIUH OPraHU3MOB

buonornueckoe pazHooOpa3ue OpPraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTM  CTpPOEHUS U JKU3HEACITENIbBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TIPHOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHNanbHbIE OPraHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MMOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(GYHKUUH U pacroIoKEeHUs TKaHell B opraHax pacTeHUH.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI XUBOTHBIX TKAHEW: 3MUTEIMAIIbHASA,
COCIMHUTEbHASA, MbIlIeyHasi, HepBHasg. OcCOOEHHOCTHU CTpoeHMSs, (GYHKIHN U
pPacmoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi U BHyTpeHHHU ckener. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHre  opraHu3moB.  JIBMIKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMeOOHuIHOE, KTYTUKOBOE, pEeCHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3Mbl M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[lutanne opranusmoB. lloryomenne BOAbI, YIVIEKMCIONO ra3a |
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlONIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTAeNb
NUIIEBApUTEIbHOrO TpakTa. [IumesaputenpHble kenesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuid. /[prxanue xuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe nbixaHue. JlpixaTenpHasi IOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXHEHHE CTPOCHHSI JIETKUX [MO3BOHOYHBIX KMBOTHBIX.
JlpixaTenpHass cUcTeMa 4YeJoBeKa. MeXaHW3M BEHTWISILUM JICTKUX Yy MNOTHI U
MJeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcOpT BELIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHasi cucremMa W €€ OpraHbl.
KpoBenocHasts cucteMa TMO3BOHOUHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIOIHMOHHBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
Cep/lia U €€ PeryJsiusl.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Beiaenenwe y
KUBOTHbIX. CokpaTuTenabHble Bakyonu. Oprasnbl BbiaeneHus. Ouibrpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KAK MEXaHU3MbI PaOOThl OPraHOB BbIACICHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CtpoeHne u (QPyHKIIMOHMpPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XMMUYECKOM 3aIIUThl. OUTOHIUBI.

3amMra y MHOTOKIJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouyHbId U
TYMOpPAJIbHBIH MUMMYHHUTET. BpOXXICHHBIH M NpUOOpPETEHHBIN crnennuuuecKkuit
UMMYyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOrOo ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. PoJib BpOXKACHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe UM perymanus |y  OpraHu3moB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHm3mMoB. Takcucel. Pazgpaxumocts W perymsuus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBhasi cucrema u pedrexTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas peryisanus U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBl M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U HSHIOKPUHHOHN cucteMm. [‘munoramamo-runoduszapHas
cucrema.

JdemMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuuer 1 cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHbBIE
Bogopociny, «bakrtepum», «lIpocreiimmue», «OpraHbl IBETKOBBIX PaCTEHUI»,
«CucreMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuii», «KopHeBble cuctembl», «CTpoeHHE CTEOID»,
«CTpoeHue JIMCTOBOM IIaCTUHKW», «TKaHM >KMBOTHBIX», «CKENeT 4YeloBeKay,
«IIumeBapurensHas  cucrema», «KpoBeHocHass cucrema», «/lpixarenapHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BplnenuTenbHas cuctema», «OHIOKpUHHAs cucreMa», «CTpOEHHE MBILILBDY,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTaHUSI ~ PACTCHUI,
«KpoBeHOCHBIE  CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBI»,
«CtpoeHue 1iaHapun», «BHyTpeHHee CTpoeHHE 0KIeBOro uepss», «HepBHas
cuctema pboio», «HepBHas cucrema aarymkm», «HepBHas — cucrtema
npecMbikaronxcs»,  «HepBHags  cucrema  nruny,  «HepBHag — cucrtema
MiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOINpENnapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WIJIOKOXXHMX, YKUBbIE AK3EMIUIAPbl KOMHATHBIX pACTeHUM, repOapuu
pacTeHUl pa3HBIX OTNENOB, BIAXHBIE TMpenaparbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIEKIIMM OEClO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyAOBaHUE AJI1 JEMOHCTPALUU MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHrs Kpaxmaia u OeNKoB Moj AeicTBreM (GepMEeHTOB, 000pYyIOBaHUE IS
JEMOHCTpPALMU ONBITOB MO MU3MEPEHUIO KMU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «/3yyeHrue opraHoB LIBETKOBOTO PACTCHUSI.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnoe (BKJIIOYas BEr€TaTUBHOE) U
nojioBoe. Buasl  Gecrosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJIALIMS,
(dparMenTaiys, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxkeHue. [lonoBbie KIeTkH, WM rameThl. Meio3. Cranuu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMsici
Melo3a W TMOJOBOro rmporecca. Meilo3 M €ero MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y *KuBOTHbIX. [10sI0BBIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUONOSUU.
Konyenyusi  mopgocenos u mooenu mopgoeenesa. Cranuum >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenwe. Tumbl  apoOGienwms.
Jlemepmunupogeannoe u HedepmuHuposarnoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH APOOJCHUS MIICKOMUTAIOMNUX. 3apOJIbIIICBbIC JIHMCTKU
(ractpynsinusi). 3aKkiiaika OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JTUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANIbHASA WHAYKIHUA).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOTO KaK PE3ylbTaT HEpapXUUYECKUX
B3aUMOJICHCTBUII TeHOB. BnusHue Ha >SMOpHUOHANIBHOE pPa3BUTHUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli nepuon. IIpsimoe u
HenpsiMmoe pas3BuTue. PaszButue ¢ meramopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHONOrMYeckoe 3HA4YeHUE MPSMOr0 U HEMPSIMOro



pa3BUTHA, UX PACHpPOCTpAHEHUE B MpUpoje. Tulbl pocTa >KUBOTHBIX. DakTopbl
PEryJISIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeKa. [leproael oHTOreHes3a yenoeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHME Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI peryJisiiuyd OHTOTeHe3a y PACTEHUM U KUBOTHBIX.

JdemoHcTpanuu

IToptpersr: C. I'. Hapammn, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pasmHOXeHHe», «Tumbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHUE XJIaMUJIOMOHAIb», «Pa3MHOXKEHHE HBIJICHBD,
«Pa3mMHOXeHne runpel», «Meio3», «Xpomocomsel», «l'amerorenes», «CtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HempsiMoe pa3BuTue», «Pa3zBuTme wMmalickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne nArymkmn», «JIBOHHOE OIIOAOTBOPEHHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHEe CeMsH OJHOJOJIBHBIX U JBYAOJIbHBIX pacTeHUIl», «KU3HEHHBIN LMK
MOPCKOM  KamycTbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi pabora «l3ydyeHue CTpOECHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BbIABICHUE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHE OpPraHOB pa3MHOXKEHHUS BBICIINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJIeJICTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopust craHOBIEHHMS W pa3BUTHUS TEHETUKH Kak Hayku. Paboter I
Meunpens, I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUYCHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunoBa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3Ur0Ta, YUCTasi IUHUS, TUOPUIbI, TEHOTUIL, (PEHOTHII.



OCHOBHBIE ~ METOABl ~ T€HETUKH:  T'HOPUAOJOTMYECKHM,  IUTOJIOTHYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
Baswiios, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiibl 1 cxembl: «MeToIbl TeHETUKUY, «CXEMBbI CKPEIIUBAHUSD.

JlabopaTtopHas padora «/[po3oduna kak OOBEKT TI'E€HETHYECKUX
UCCJIETOBAHUIN.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NMPU3HAKOB. L[UTONOrnyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YuCTOTHI raMer.

AHanu3upyroniee ckpemupanue. [[poMexyTOUHbIA XapakTep HACIEI0BaHU.
Pacuienienre npru3HaKkoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JHuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHaens: — 3aK0OH He3aBUCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTomornueckie  OCHOBBI  JUTHOPHUIHOTO
CKpELLIMBAHUS.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsiieHHoe
HAacJIeI0BaHUE T'EHOB, HApPYILICHUE CLEIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBINM MEXaHU3M OIPEICICHUS 10Ja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIN MoJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnoctHas cucrteMa. [ImenoTponust — MHOKECTBEHHOE JICHCTBUE
rega. MHOXECTBEHHBIN auieu3M. B3auMoaelicTBHE HeaUIEJIbLHBIX T'€HOB.
Kommnementaprocts. Onucrtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb PA3BUTHSA PACTEHHM, >KMBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJOTHUECKHX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3MH — MHKpOOHOM». ['eHeTHMYecKue acmeKThl KOHTPOJA U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabnuter u cxemsr: «IlepBbIit 1 BTOpOit 3akOoHBI MeHaenss», « TpeTniil 3akoH
Mengaens», «AHamu3upyromee CKpemuBaHue», «HemonHoe TOMHUHMpPOBAHUEY,
«CuerjieHHOe HacleAOBaHUE TMPU3HAKOB Yy Jpo30ouibl», «l'eHeThka moay,



«Kapuotun uyenoseka», «Kapuotun gpozodunsi», «Kapuotun nTULB,
«MHOXECTBEHHBIN AJUICIU3M», «B3auMOICCTBUE T€HOBY.

OGopynoBaHue: MoJeNnb JUisl JEMOHCTPAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pacUICIUICHUS NPU3HAKOB, MOJENIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJECHb JJIs
JNEMOHCTpAallMU CILICTUIEHHOTO HACJEJO0BAHUS MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporipenapart: «J[po3oduay.

IIpakTnueckas padGora «M3yueHue pe3yabTaToB  MOHOTMOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

IIpakTuueckass  padora  «l3yueHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotMna W cpeabl npu  GopMHUpOBaHUU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUbI
M3MCHUYMBOCTH: HEHACJICICTBEHHAs M HACJICICTBCHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B GOpMUPOBAHUM
MoauGUKAITMOHHON M3MeHUYMBOCTH. HopMa peaknuu npuszHaka. BapuanmoHHBIN
psin u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOIu(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass n3MEHYMBOCTL. CBOMCTBA T€HOTUIIMYSCKON M3MEHYMBOCTH.
Bupl reHOTUITHYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTH. Meio03 W TIOJOBOM MpoOIecC — OCHOBA
KOMOWHATHBHOU U3MEHUYUBOCTUA. POJIb KOMOMHATHBHON N3MEHUYUBOCTU B CO3JaHUU
T€HETUYECKOT0 pa3HO0Opa3us B Mmpejesiax 0JHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUUPOBAHHBIE MYyTaluu. SnaepHble W
UToIIa3MaTuyeckue Myrtanud. CoMaTH4ecKkue W TMOJOBble MyTaluu. [IpuyuHb
BO3HMKHOBEHHS MyTalMKd. MyTareHbl W WX BIHWSHHE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIITMOHHOI'O TMpollecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJIEJICTBEHHOCT.

Onueenemuxa u INUSCHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H. Y. BaBunos.

Tabmumpl w  cxembl: «Bumbl  u3MeHUMBOCTHY, «MoaudUKaIMOHHAS
U3MECHYUBOCTHY, «KoMOunaTuBHast U3MEHYUBOCTDY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTHUecKUe 3a00IeBaHms YeI0BeKa», « BUabl MmyTaruiiy.



O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PAacTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHHe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanuu y aApo3oduiasl  (Ha TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa Yen0BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  4YEJIOBEKa: TE€HEAJIOTUYECKHU,
OJIM3HEIOBBIH, IUTOTCHETHYECKUH, MOMYJISIIIMOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemenHoe ONpE/ICIICHUE rE€HOTHMNA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00JieBaHUs YeIOBEeKa. [ @HHbIE U XPOMOCOMHBIE
0one3HH uyernoBeKka. boJIe3HW C HACEICTBEHHOM MPenpacroyioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETHUKU B MPEIOTBPAIEHUH U JICYCHUU T'eHETHUYECKUX
3a0oneBaHuil yenoBeka. MeauKO-TeHeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJOBBIC
KJIeTKU. [IoHATHE «T€HETUUYECKOTo Ipy3a». DTHUYECKUE aCHEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YENOBEKAa K
bu3nuecKOMy U XUMUYECKOMY 3arps3HEHUI0 OKpYyKaromen cpeabl. ['eHeTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JdemMoHcTpauuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToapl U3yYeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlieHUE U aHAIU3 POJIOCTIOBHON.

Tema 15. Cesnexnusi Oprann3mMoB

JlomecTuKamusi U CEJIEeKUUA. 3apOXKICHUE CEIEKIMU W JOMECTUKALMU.
Yyenne H. WM. BaBunmoBa o lleHTpax mNpOUCXOXKIEHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuW. Ponp ceneknum B CO3JaHUM COPTOB PACTEHHM U MOPOJ
#&uBOTHbIX. CopT, moOpoaa, ImMTaMM. 3aKOH T'OMOJIOTMUYECKUX pSAJIOB B
HaciaeAacTBeHHOM wm3MeHunmBoct H. WM. BaBumoBa, ero 3HaueHue I
CEJIEKIIMOHHON PadOTHhI.

Mertoasl ceneKIMoHHOW paboThl. McKyccTBEHHBIM OTOOp: MaccoOBbIA U
WHAUBUAYaIbHBIM. DTarnsl KOMOMHAIIMOHHOM CCJICKIIHU. HctwiTanne
npou3BojuTened mo noroMctBy. OTOOp MO TEHOTUIY € MOMOIIBIO OIEHKH
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ MoMolibio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  padoThI.
PannanrOHHBIN 1 XMMHYECKHI MyTareHe3 Kak HICTOYHUK MYTAlMN y KyJIbTYPHBIX



¢opm opranuzmoB. Hcnonab30BaHWE TE€HOMHOTO PENAaKTHPOBAHUS U METO/OB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: nCXoIHOTO MaTepuaa JJjsl CENEeKIUU.

[lomyuyenue MOJINTUIOUOB. BryTtpuBnaosas rudpuan3aIus.
bnu3koposncTBeHHOE — CKpelllMBaHuWe, WM UHOpuauHr.  HeponcTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBanue
rerepo3uca B ceiekuuu. OtnaneéHHas rudpuauzauus. [Ipeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKUUN PACTEHUHN U KUBOTHBIX. «3en1eHas
Dpesonoyusy.

CoxpaHeHre U U3y4eHUE F'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKAX poOJMYed NS CO3/JaHMsl  HOBBIX COPTOB M THOpPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. H3yuenue, coxpaneHue u ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux U co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ HPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuet u cxembl: «LleHTPBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON H3MEHUYHUBOCTHY,
«Metoppl cenexkiuny, «OTnaneHHas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHue coOpTOB KyJIbTYpPHBIX PACTEHUN U MTOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrne METOJIOB CEJICKIIMU PACTECHUI».

IpakTuyeckas padora «IIpuBuBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHMIKEHHSI CEJEKIMU PAcTEHUH u
KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHILHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBII YyYacTOK, B TEIJIMYHOE XO3SHCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorusi U CHHTeTHYeCKAas OMOJIOTUA

OOBbeKTbl, HUCHOIb3yeMble B OHOTEXHOJOTUH, — KIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OuoTexXHONOrusA:  XJeOomeueHne, TMOIydeHHEe KHCIOMOJOYHBIX TMPOAYKTOB,
BUHOJeMEe. MukpoOuonoruueckuii cuHTe3. OOBEKThl MHUKPOOUOJIOTrMYECKHUX
TexHojorui. I[Ipon3BoacTBo Oeiaka, aMUHOKHCIOT U BUTAMHHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHs T€HOMOB C LIEBIO MOJY4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comatuueckas TuOpuau3alus W COMAaTUYECKUU
sMOpuorene3. lcnonb3oBaHWE Tamiouo0B B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANILHBIX aHnmumen. Vcnonv3o6anue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonocuu 0300po6eHs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHOZ20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W Te€HHasg HWHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTtHbix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIeMbl FTEHHOM MHXKEHEPHH.

Menuuunckue 6uorexHosnoruu. [loctrenomuast nugposas menuuuna. [1LP-
JIUArHoCcTUKa. MeTaOoJIOMHBIN aHanu3, TEHOLEHTPUYECKUH aHajiu3 MpoTeoMa
YeJloBeKa I OLEHKH COCTOSIHUSA €ro 340poBbs. VCHOJb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Oumoummkenepus ang  pa3paboOTKu
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHM, CO3JaHHUS KOMILIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OUONMpPHHTUHTa U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BAaKIMH C IIeJIbI0 oOecredeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxembl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B TIPOMBITINIEHHOM
Ipou3BOACTBEY, «KiieTounas nunxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pa6ora «/3yueHrne 00beKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «llonyuyeHre MOTOYHOKHUCIBIX TPOTYKTOBY.

Ikekypeusi  «buotexHosoruss — BakHEHIIas MPOU3BOAUTEIbHAS —CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOHMUOHHBIX NpeICTABJIEHUN B
Ouosioruu

OpomonmonHas Teopus Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIIBI 3BOIIOIMU BUAOB 10 Y. JlapBuHY (BbICOKast MTHTEHCUBHOCTh
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Teopuu dBomonuu (CTI). HeltpanbHas
Tteopuss sBomtonuu. CoBpeMeHHass HBONIONUMOHHAS  OWONOrus. 3HayeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHCcTpanuu

IHoptpetsl: Apucrtotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. Japsun, C. C. UerBepukos, WU. W. llImansraysen, Ix. Xonaein, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBoil mnpuponabl (no K. Jlunuerwo)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUs
npucnocoOfieHnid y pacteHuit u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Japsuna», «Haxoaku Y. apBunay, «Dopmbl 60pbObI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KylbTYpHBIX (HOpM
KamycTb», «[1opoabl TOMaITHUX JKUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. MapBuny)», «CxemMa COOTHOIICHHUS JBHUXKYIIMX CHUJ DBOJIOIUN,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKOUN TEOPUH IBOJIFOLIUM.

Tema 2. MUKpPOIBOIIOIHSA U €€ pe3yJIbTaThI

[Tonynsauust Kak 3aeMeHTapHasi eAuHuIla 3BOJIOIUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOro pa3sHooOpa3usi M CTPYKTYphl mnomyisuuid. V3MeHeHue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE DBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HaKTOpPhl (IBMIKYIIHME CHIIBI) SBOJIOUMU. MyTallMOHHBIN
npouiecc. KomMOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbie
HEHANPABJICHHBIE M3MEHEHMsSI 4YacToT ajuiened B momymamusx. Oddexr
OocHOBatensl. Jgpgexkm Oymviiounoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢pghexkma Opeiigha 2enog 6
bonvwux u  marvlx  nonyaayusx.  Mwurpanun.  V30aAumMsS  TIOMYJISIITUMN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMOJIOTHYecKas (PEPOTYKTHBHAS).

EctecTBeHHBI OTOOp — HampaBisSoOMUN (QakTop dBOMIONUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTaOWIM3UPYIOMINMA,  Pa3pbIBAIOIINAN
(mu3pyntuBHbiil). [lonoBoit oTOOpP. BO3HHKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOOIEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIUH.
BosnukHOoBeHHMe — mpucnocoOneHuit  y  opraHu3MoB.  Apomopho3pl U
uanoananrtanuu. [lpumepsr mpucnocoOneHnid y opranu3MoB: MOp(hOIoTrHYecKue,
dusnonornvyeckue,  OWMOXUMHUYECKHE,  MoBeAeHUYeckne.  OTHOCHUTEIHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpO3BOJIIOIMK. M3omsauus — kiatoueBoil Qakrtop BupgooOpaszoBanus. I[lytu u
CIIOCOOBI BH1000pa30BaHMS: aJJI0NATPUYECKOE (reorpadudeckoe),



CUMIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOEY (monuIIONIU3aIus,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl HopMUPOBaHUS OMOJIOTMYECKOT0 pazHOO0pa3usl.

Ponp »BoNtOMOHHOW OWoOjOrMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHs1 6uopasHooOpasusi. MUKpPOIBOJIONMS U KOJBOJIOIUS MMAPa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUMBOCTH K AaHTUOMOTHKAM U CHOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuu

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmuupl U cxembl: «MyTanuoHHass H3MEHYUBOCTHY, «llomynsiroHHas
CTPYKTypa BUAa», «CxeMa nposiBieHus: 3akoHa Xapau—BaiinOepray, «JIBuxyiune
CWJIBI HBOJIIOLIMMY, «DKOJOrHYecKas HU30JsLUs MONMYIsUUA CeBaHCKOU (openny,
«l'eorpaduyeckas M3OMSAIMSA  JTUCTBEHHUIIBI CUOUMPCKOM W JIMCTBEHHMUIIBI
naypckoiy, «llomysiiiMOHHbIE BOJTHBI YUCICHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbii Menanu3my, «Kupble rckomnaembie», «[lokpoBUTeNbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaatomias OKpacka ’KUBOTHBIX,
«Dusnonoruueckue anantauuun», «lIpucnocoOIeHHOCTh OpPraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoliHnkn», «CTpykTypa BUAa B
npupoae», «Crnocobsl BuA00Opa3oBaHus», «l'eorpaduueckoe BUA000pa3oBaHUE
TPEX BHJOB JAHIBIIEH», «IKOJIOTMYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«JTonurmonasl pacTeHu», «KamycTHo-peneunbiii TruOpuIy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl !
3BEpell ¢ MpUMepaMH Pa3IMYHBIX TMPUCTIOCOOJCHUN, dYyuenaa NTHI] W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHU ONM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BbIsBIEHHE HM3MEHUYMBOCTH Yy 0COOEH OJHOTO
BHUIAY.

JlabopaTtopHas  padora  «lIpucmocobGneHus  OopraHu3MOB M HX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEHHE BHIOB IO MOPQPOIOTUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoOTIOLMSA U €€ pe3yabTaThl

Mertonbl  HM3ydeHUs  Makpo3BoJOLMH. [laneoHTOIOrMYecKne  MeEeTOJbl
u3ydyeHuss odBomouuu. llepexomgnsie ¢GopMbl U QUIOTEHETUYECKHE  PSABI
OpPraHU3MOB.

buoreorpaguueckue meToapl n3ydeHUs 3BoaouMH. CpaBHEHHE (DIIOpHI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emnu. Bunbl-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(HOIOTHUECKHE METO/bl M3YUYEHUS
sBOMIONMH. ['eHeTHyYeckre MeXaHM3Mbl HBOJIIOLMM OHTOT€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJOTHYHBIE W  AHAJOTMYHBICE  OPTaHbL.
Pynumentapubie  opraHbl W aTaBU3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,
OMOXMMHYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  HW3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOSHUS (UIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTaIMH U SBOJIIOIMS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiIa) dBOJNIONUU. [Ipunyun cmenwvl GyHKYU.
HeobOpatumocTs »Bomtonuu. AnantuBHas panuanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOLIHH.

JdemoHcTpanuu

IToptpets: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl 1 cxembl: «OUIOTCHETHYECKUN PsIT JIOMIAAN», «APXCONTEPHUKCY,
«3Bepo3yObie  smeps»,  «Creromnedanby,  «Punnodute»,  «CeMeHHBIE
nanopoTHUKWY», «buoreorpaduyeckue 30HBI 3eMnu», «llpeiid KOHTHHEHTOBY,
«PenmukTely, «HavanbpHble CcTaguu SMOpPHUOHAIBHOTO PA3BHUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE U aHAJIOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE Ha0OOpbI YeJOBeKa U IIUMMaH3e», «l JaBHbIE
HaIPaBJICHUS SBOJIONHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE )KU3HU HA 3eMuie

HayuHbple TUMNOTE3bl MNPOUCXONKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TPENCTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
I'mnoTe3a NOCTOSSHHOTO CaMO3apOXKIEHUS KU3HH U €€ onpoBepkeHue onbitamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [Iporcxoknenne >Ku3Hu U acCTpOOHOIOTHS.

OcHOBHbIE 3Tanbl HEOPraHU4ECKOU SBOJIIOLIUMU. [InanerapHas
(reosiormyeckasi) HSBOJIONUSA. XHMHYECKas HJBOJIONMUSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpwu.
OO6pa3zoBanne monuMepoB u3 MoHOMepoB. KoarmepBarnas rumoresa A. M.
OmnapuHa, runore3a nepsuyHoro OymnboHa [[x. XonaelHa, reHeTH4eCcKas runores3a
I'. Memnepa. Pubosumsl (T. Yek) u runore3a «wmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonpl €¢ u3ydyeHus. lMcKomaemble OpraHu4ecKue
octaTku. ['eoxpoHosorusi u e¢ wMeroabl. OTHOcUTenbHass U a0COJIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUYeCcKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanensie 3Tansl opraHnyeckor »sBostonuu. [losBieHne u 3BOIOUMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTaboiau3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUICHKM KaK aHajor MEePBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOUOreHes3). JBOITIOMOHHOE TPOUCXOKIECHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUMM BbICHIMX pacTeHUud. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. llosBieHue cnopoBbIX pacTeHUN U
3aBoeBaHHe uMHU cymu. CeMeHHble pacTeHus. [IpoucxoxkaeHue NIBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OcHOBHbIE apoMOpGO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbIE )KUBOTHBIE. JKM3Hb B BOAE. DBOJIOLUSA MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxoxneHne MICKONUTAIOUUX U
ntul. [lpuniun ximrodeBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emie MO 3paM U IEpUojaM: apxel, MPOTEPO30il,
nmajgeo3oi, Me3030M, KaiHO30M. OOmas  XapakTepuCTHKa  KiIWMara |
reoJIOrM4ecKux mpoieccoB. llosiBIeHMEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — DKOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuuuHel u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HSKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUNB KiaccUpUKaUK
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpauuu

IToptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Mennep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYEHHUIO CaMo3apoXaeHus Xu3Hu», «Cxema ombita C. Mwumepa, I'. FOpwy,
«JTanbl  HEOPraHUMYECKON  HBONIOUUM»,  «['€OXpOHOJOrMYecKas  IIKalay,
«HayvanbHble ATanbl OPraHUYECKON HBOTIONUNY, «CxeMa 00pa3oBaHMs IYKApHOT
myTeM cumouoreneza», «Cuctema KuBOM npuponb», «CTpoeHHE BHPYCay,
«Apomopdo3sl  pacteHuit»y, «PuHHOPUTH), «OTHOKIETOYHBIE BOJOPOCIN,
«MHOroknerounsie Bogopociam», «Mxu», «llanmoporHukm», «l'omocemMeHHbIE
pacteHusi», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocreiimue», «KUIIEYHOMOTOCTHBIEY,
«IInockue 4epBUY, «YneHucronoruey, «PBIOBIY, «3€MHOBO/IHEICY,



«IIpecmbikaromuecs», «lItumer», «Miekonuraromme», «Pa3Burue Xu3HH B
apXxeuckou spey», «Pa3BuTHe KU3HU B IPOTEPO3ONCKON dpey, «Pa3zBuTHE KU3HU B
MAJIE030UCKOU dpe», «Pa3zBUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAS] CUCTEMA OPraHUYECKOI0 MUPAY.

O6GopynoBaHue: TepOapuu pacTeHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIIEKIIUH
WUIJIOKOXKHUX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, Yyuesla MTHUI[ U 3BEpEl,
KOJUJICKIIUM OKAaMEHEJOCTEH, TOJIE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  ga0oparopHasi  padora  «MoJenupoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOr0 CUHTE3a OPraHWYECKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaboparopHass pabora «l3ydyeHue M ONHUCAHUWE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHue 0cCOOCHHOCTEH CTPOCHUS pPaCTEHUM
Pa3HBIX OTJICJIOBY.

IIpakTnyeckas padora «l3ydeHue ocOOEHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:xaeHue 4eJI0BeKAa — AHTPONOIeHe3

Pa3znensl 1 3a1aun aHTPONOIOTHUU. METOIBI aHTPOIIOIOT U H.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUHM 4YeJIOBeKa. Pennurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA  C  JKUBOTHBIMH:  CPaBHUTENIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0IIOT0-OMOXUMUUYECKHE,
noBefeHyeckre. OTINYMS YeIoBEeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBrxyiue cuibl (hakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COITUANIBHEIE.
CooTHoIIeHNEe OMOIOTMYECKUX U COIMABHBIX (DAKTOPOB B AaHTPOTIOTCHE3E.

OcCHOBHBIE CTaJWM aHTPOIOTeHE3a. PaHHME YenoBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TIOHTHIBI — O0IIME MPEAKU YEIOBEKOOOPAa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKN — JBYHOTHE MPEJKHU Jrojieid. YenoBeK yMelnblid, IEpBbIe
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeKk MpsIMOXOASIIIMKA U MEPBBIA BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YenmoBexk relmensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOrO YEJIOBEKA M YEJIOBEKa pasyMHOro. YenoBeK HeaHAEPTaIbCKUAN
KakK BHUJI JIOJEH XOJIOJHOTO KiaumaTa. YeaoBEeK pa3yMHbI COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a ImpenenamMu AQpuku.
[TaseoreneTnka u najJseOreHOMHMKA.



DBOJNIOLMSA COBPEMEHHOr0 4esnoBeka. EcTecTBeHHbIM OTOOp B MOMYJIALMSIX
yesioBeka. MyTauuMoHHBIM mpouecc u noaumopdusMm. [lonmynsuroHHBIE BOJIHBI,
npeiid reHoB, murparus U «dPQGeKT ocHOBaTeNs» B MOMYJSLUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHdatne o pace. bonplime pacbl: eBponeouHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUaJibHAsi),  MOHIOJIOWHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHHsl 4YeloBeKa IO IUIAHETE.
EnuncTBO  4yenmoBeueckux — pac.  HaydyHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocOONEHHOCTh YeJoBeKa K pa3HbIM YCIOBHUSIM OKpPYXaloUled cpeibl.
Bnusinue reorpaduueckoit cpeabl M Apeiia TreHOB Ha MOPQOJOTHIO U
(pU3HOJIOTHIO YEIOBEKa.

MexauciuuruiiHapable  MeToAbl B (pu3myeckoil  (OMOJIOrMUYECKOi)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS ~ aHTPOMOJIOTHS M IMAJIEOAHTPOIIOJIOTHUS
YEJIOBEUYECKUX MOMYJALUi. broconuanbHble MCCIEI0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIONKUH OMOJIOTMYECKOTO U COIMATBHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, 4. . Poruackuir, M. M. I'epacumos.

Tabnuuel U cxembl: «MeToIbl aHTPOIONIOT UK, «['0TOBHOI MO3T YeIoBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT 4YeloBeKa M CKENeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «/[BHKylIME CHUIIBI AaHTPOIIOT€HE3A», « DBOJIOLMOHHOE
IpEeBO  4eJoBEKa», «ABcTpajonuTek», «UYenoBek  ymenslity, «YenoBek
npsAMOXOIAIINIY, «JleHncoBckuil uenosek» «Heannepranbup», «KpoMaHbOHIBI,
«IIpenku yenoBekay», «ITanbl HBOJIIOLUN YEIOBEKA», «Packl UeIoBeKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, MPEeIMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB dYelloBeKa, penpoiaykiuu (dororpaduu) KapTuH C
MUA]OJOTHYECKUMHU ¢ OHOJICHCKUMH CHOKETaMU  MPOMCXOXKJICHHS 4YeJIOBEKa,
doTorpadur HaX0JOK UCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIEINb
yepera 4YejaoBeKa M Yepena I[IUMIIAaH3€, MOJENb KHUCTHM YeJIOBEKa WU KHUCTH
LIMMIIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3ydeHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydyeHne 3KOJIOrMYECKUX aJaNTalui YETOBEKAY.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue U pa3BuTHe 3Kojdoruu B Tpyaax A. I'ymbonbara, K. ®@. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. CykaueBa. Pa3gensl u 3amauu
3KoJIoruu. CBsI3b 3KOJIOTUU C IPYTUMU HAYKaMH.



Metonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHH:
NpUpOAHBIE W JlabopaTopHble. MoJeaupoBaHue B HKOJIOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHMKW JUIA  YEJIOBEKA. DKOJOTUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYyIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanuu

[Hoptpetr: A. I'ymbonbsar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaues.

Tabnuuel n cxembl: «Pazgensl skonorun», «Metonbl skoaorumny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHnas pabora «3yuyeHue METOJI0B IKOJIOTMYECKHUX
UCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea oOMTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeictBus. Kinaccudukams
HKOJIOTHYECKUX (HaKTOpOB: abUOTHUECKHE, OMOTHYECKHUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUS 3Kojoruueckux ¢akropos. [Ipasuno munumyma (K.
Mmnpenrens, 0. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOWOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Koyoruueckuit dakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIEKTpAa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHii M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CuUrHanbHas poJib CBETA.
DOTONEePUOIU3M.

Temmneparypa kak skoyiorudeckuii ¢akrtop. JleWicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxosorudeckuii ¢aktop. Ilpucrocobiienuss pacTteHud K
noJiiepKaHuio BogHoro OanmaHca. Knmaccuduxanusi pacTeHUd MO OTHOILEHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHUIO BOJHOIO PEXUMA.

Cpenpsl oOuWTaHWs OpPraHU3MOB: BOJHAS, HA3eMHO-BO3MYIITHAs, MOYBEHHAs,
ryOMHHAasT  TMOATNOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XHUMHUYECKHE
0COOEHHOCTH cpell oOuTaHus oOpraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbL. CyTOYHBIE U
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHUSAM
YCIIOBUH JKU3HU.

Kusznennoie Qopmbl opranuzMoB. IloHsitTue o JKU3HEHHOW Qopme.
XKuznennoie GOpMBbI paCTEHUIN: IEPEBBS, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMOu03 u ero ¢opmsl. [lapazutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU I CYIIECTBOBAHUS OpPraHMW3MOB B cpelie
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «DkoJiorudeckue ¢akTopey, «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TernokpoBHBIE
KUBOTHBIE», «XOJOJIHOKPOBHBIC >KUBOTHBIC», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl O0OUTaHUS OPraHu3MoOB», «bBHOJOTHYECKHE PUTMBD,
«Kuznennsie  Gopmbl  pacTteHuii», <«OKuszHeHHBIE (OPMBI  JKUBOTHBIXY,
«JKocucTeMa IMHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOTO jecay, «llenu
nuTaHus», «XumHuyectBoy, «Ilapazutuszmy», «Konkypenuus», «Cumounosy,
«Kommencamuzmy.

O6GopynoBaHue: TepOapuyd pacTeHUN W J>KUBOTHBIX, MPUCTIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX OKOJOTHYECKUX (PAKTOpOB, TepOapul CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBHIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHHMSI, TepOapyu U KOJUICKIIUU TEIUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTULl U 3Bepeil, repdbapuu
pacTeHUi, OTHOCSIIUXCS K rurpoduram, kcepoduram, me3opuraM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA KMBOTHBIX, OOMTAIOIIUX B Pa3HBIX CpeJax,
repOapu M KOJUICKIIMM PACTEHUW M JKUBOTHBIX, OOJAJAIONIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIIMU
KUBOTHBIX, YYACTBYIONIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHUCTBUSAX.

JlabopaTopHast pa6ora «BrigBiIcHHE TPHUCTIOCOOICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass pa6ora «BrigBiIcHHE TPHUCTIOCOOICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHaTOMUYECKHE OCOOCHHOCTH pAaCTEeHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUAOB M MOMYJISAIMA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISIIUY. [lonynsimuss ~ Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelibl, (PU3NYECKUX OaphEePOB U
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TOKAa3aTeNW MOMYJAIUU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasi CTPyKTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISILNH.
JIlnvHamMuKa NONyNSILIMU U €€ PEeryjdaiusa. buoThueckuii MOTEHIMAN MOMYJISALUU.
MoaenupoBaHnue TMHAMHUKHA TONyJsiiui. KpuBble pocTa YMCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSIUNA: posib (HaKTOPOB,
3aBHCSIINX M HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHYSCKUE CTpATEeIH BUIOB (- U
K-cTparerun).

[TonsiTue 00 sKosOrMUecKod Huie Buaa. MectooOutanue. MHOTOMEpHas
MoJzienb 3Kojormueckor Humu Jx.M. XarumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbHas 1 peaau30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHbIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpalid >KUBOTHBIX. buomorudeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IMoptper: Jx. . XaTunHCOH.

Tabmuubpl W cXeMbl: «ODKOJIOTUYECKHUE XApPaKTCPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  monyiasiuun», «Bo3pacTHble  NUpaMUJIbl
nonyisiuuny, «CKOpPOCTh  3acelieHHs TMOBEPXHOCTH  3e€MJIM  Pa3IM4YHBIMU
opranuzMamMm», «Mozenp s3kosorndeckort Humu J[x. M. Xatuunconay.

O6opynoBaHue: repdapuu paCTeHUM, KOJIJICKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora «lIpucnocoOiieHnss CceMsSH  pacTeHUH K
paccesieHUIoN.

Tema 9. DkoJiorus coodmECTB. JKOJOTHUYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3u MeEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKUHMOHAIbHbBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: IPOAYILECHTBI, KOHCYMEHTBI, PEIYIECHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U WITBI B 3KOCHCTEMaxX. KpyroBopoT BENIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTeld  dKOCHUCTeMBl. buomacca u  mpomyKIius.
DKOJOTUYECKHUE MUPAMUJIbl YHCEI, OMOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoduueckue nepecmpotixu. Duyxmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuu. llepBuuHbIC H
BTOPUYHBIC CYKIIECCUM W WX HNPUYUHBL. AHTPONOIEHHBIE BO3JCUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue 1 moJiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.



[IpuponHbIe KOCUCTEMBL. JKOCUCmEMbL 03€D U peK. DKocucmemvl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznnuns
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
draopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonorudeckoe u
X031CTBEHHOE 3HAUYCHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHCTBUN OPTaHU3MOB B
aKkocuctemax. Ponb Kackadnoco 3ghghexkma u 6u006-30upuxamopos (Kinoueswvix
8U008) 8 pyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUH W BEIIECTB MEKTY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTD OPTaHU3MOB, MOMYJISIIIAA U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3aepA3HeHUll PA3HbIX munoe Ha
CyOOpP2aHU3MEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanuu
IToptper: A. Ix. Tencnu.
Tabmuusr u  cxembl:  «CTpykTypa  OuomeHoza»,  «2KocucTeMa

MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHATbHBIE
IpyHIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeIIECTB B 3KOCHCTEME,
«lenu muTanus (MacTOUIIHAS, TETPUTHAS)», « IKOJIOTUUYECKAs TMpaMUa YUCEID,
«JKonoruveckas nmupamuaa OuoMacchel», «IKOJIOrHYecKas MUpaMUIa SHEPTUN,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHUe jeca mocie
nokapay, «JKocucTemMa o03epa», «ArporeHos», «KpyroBopoT BemecTB M MOTOK
AHEPTUU B arporeHo3ey, «[Ipumepsr ypOooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeid, repOapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucanre ypoO3KOCUCTEMBD».

JlaGopaTopnass padora «l3ydeHue pa3zHOOOpa3Wsi MEIKUX TMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «IKCKypcUs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK,
SJIBHHK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCHsl B arpodKOCHCTEMY (Ha TOJIE WM B TEIUIMYHOE
XO35IUCTBO).

Tema 10. Buocgepa — rinodasbHas IKocUcTEMA

buocdhepa — obOmiermmanerapHas 00oyiouka 3eMiid, TAE CYIIECTBYET WIIH
CylllecTBOBaja KU3Hb. Pa3BuTHE npeacraBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uoctepe. Obnactu 6uocdeps! u e¢ cocran. Kupoe
BEIECTBO OHOC(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocdepbl. OcoOeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3K0cHCTEMBI. J[MHaMu4eckoe paBHOBecue B onochepe. Kpyrooporsl
BEILIECTB U OMOT€OXMMHYECKUE LUKIIbI (Yriieposaa, a30Ta). PUTMUYHOCTD SIBICHUIM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa U (PYHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «l'eocdepsl 3emin», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriaepoga B mpupoae», «KpyroBopoTr kuciopoaa B TPHPOAEY,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «Kinmaruueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannbiid necy, «IIIupoKOJIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnroBek u OKpyxamomas cpeaa

DKOJIOTUYECKUE KpU3UChI M UX NpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arps3HeHue BO3MyIIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUME HA PACTUTENbHBIA M KMBOTHBIM MHUp. OxpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHBl MPHUPOIBL.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOI'O Pa3BUTHSl UYEIIOBEUECTBA WM IPUPOJIBIL.
PanvonanbHO€  MPUPOJOTIONB30BAHME M COXPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYCCKHUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTtrie METONOB MOHUTOPUHTA PAa3BUTHUSI OMNACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmocnocoonoii snepeemuxe. buonozuueckoe paznoobpasue u buopecypcul.
Hayuonanouvie ungopmayuonuvie cucmemsl, obecneyugaroujue O00OCmMyn K
ungopmayuu no  CcoCMOSHUIO OMOENbHbIX 6U008 U dKocucmem. (OcHOBbI



IKopeadunumayuu  dKocucmem U Ccnocob6os 060pvobl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  aTMoc(epb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHue nouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsIEMbIX pacTEHUM M KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeHero oOmiero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHS MPOTrPaMMBbl 10 OMOJIOTHHU
BBIZICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUICKON
IPAKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasienHHoe pazeumue BHYTPEHHHX YOEXKJIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCS PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II€HHOCTHO-CMBICTIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPA8OCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI 1O OUOJIOTHUU JTOCTUTAIOTCS
B E€IWHCTBE YYCOHOM M BOCHHUTATEIBHON MACATEILHOCTH B COOTBETCTBUHM C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE MPaBWJIAMU M HOPMaMU
MOBEJIEHUS W CIHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHHWs, CaMOBOCIIUTAHHS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJuIYsIM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoint denepauuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNnbTaThl OCBOCHUA YyueOHOTOo mpeamera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTHh O0OYYAIOIIMXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH MO3UIIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXIECHUN, COOTBETCTBYIOIINX
TPaAUIMOHHBIM LIEHHOCTSIM POCCUUCKOr0o OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE peaM3allid OCHOBHBIX HAINpaBICHUIN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH 00YYAFOIIETOCS] KaK aKTHBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €¢;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B NPOIIECCE COBMECTHOTO BBIMOJHEHUSA
y4eOHBIX, T[I03HABaTEJIbHBIX M HCCIEIOBATCIbCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH TEpe.l
Ponunoii, ropmoctu 3a cBOM KpaH, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKHX YYCHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYCHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAaHME AYXOBHBIX IECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEJCHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHHWE JMYHOTO BKJIaJa B TOCTPOEHUE YCTOWUYMBOTO OyIyIlIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3/IaHUIO CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHHE SMOLIMOHATIBHOT'O BO3JAEHCTBUS KUBOM MPUPOBI U €€ IICHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHA, (OPMHUPOBAHMS KYJIbTYPbI 310POBbS W
IMOIMOHAIBLHOT0 0JIATOMOIyYHsl:

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHUYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIWBUAYAJTbHOTO M  KOJIJIEKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUs ),

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;

TOTOBHOCTh K aKTHBHOW JESATEIBHOCTH TEXHOJOTHMYECKOH M COLMAIIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3MyHbIM cepaMm NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIA BBHIOOp Oyaymiel mnpodeccun UMW peaTn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyJIbTYypbl: TPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble MPU H3YyYECHUU OUOIOTHUH
3HaHUST M YMEHHUS TMpPU pElIEHHH MpoOJieM, CBA3AHHBIX C PpPalMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEJAEHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHCTEMAax, OXpaHy BHUIIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSITUE JICMCTBUM, MPHUHOCAIIUMX Bped  OKpYKaroIIeu
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTUYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO IKOJOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIBTYPHI,
OTIBITa TEeSATETHPHOCTH HKOJIOTUIECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIbHON, KOMMYHHUKATUBHON WM COIMAIILHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKON NEITCILHOCTH IKOJOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYILTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYphl KaK CpEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

noHUMaHue crenupuku OHOJOTUM KaK HayKH, OCO3HaHHS €¢ pOJH B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IICJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O €IUHCTBE MPHUPOJIbI, YeIOBEKa U
oOmecTBa, B IO3HAHWM NPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM
COXPaHECHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKJICHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBHJIU3AIIMH:
oOecIieueHUsT HOBOT'O YPOBHS Pa3BUTHS MEIAMUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh PECypCHbIE NPOOJEeMBbl  Pa3BUTHUS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHHU OWUOJOTHYECKUX 3HAHUA B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAy4HOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHON IpaMOTHOCTH oOydJaromuxcs, GopMupyemMoi
IIPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTA METOJIOB MO3HAHUS, MCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS IJIs aHaiu3a u
OOBSCHEHUS SBIICHUW OKPYKAIOMIETO MUPA W MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHMS Ha OCHOBE HAaydHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIFHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO JEATEIbHOCTh HHINBHUIYATHHO U B TPYIIIIE;

FOTOBHOCTH U CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWONOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ysibTaThl OCBOCHUSI ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE IS (OPMHUPOBAHHMS MHUPOBO33PEHUSI OOYYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaIOUIUe
LEIOCTHOCTh HAY4YHOM KapTUHBI MHpa U choenuduKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPoliecc,
CUCTEeMa, Hay4yHbIH (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIIC[IOBAHNE,  HAONIOIEHUWE,  U3MEpPEHHE, OKCIEPUMEHT U Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JelcTBUs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,
PETYIISITUBHBIE), o0ecreynBarolme dbopmMupoBaHue GyHKUMOHAIBHON
IPaMOTHOCTM M  COLMAJIBHOW KOMIETEHUMU OO0yyaloluXcs; CIOCOOHOCTD
00yJaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesymbrare wW3ydeHus OHWOJIOTMM Ha YpPOBHE CPEJHEr0  OOIIETO
oOpa3zoBanus y oOywatonierocss OyayT cGhOpPMHpPOBaHbI TO3HABATEIbHBIC
YHUBEPCAJIbHBIC YUeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHS, PETYISTUBHBIC YHUBEpPCaJbHBIC Y4YeOHBIC JICHCTBHUSA, COBMECTHAs
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXkKaTh:

OBiaanenune YHHUBepPCAIbHBIMH yueOHBIMH MO3HABATEJIbLHBIMH
AEeHCTBUSIMMU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyaIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPHU OCBOSCHHWM 3HAHWUKA MPUEMBI JIOTHYCCKOT'O MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIUN, 0000IIECHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPHU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIPENENATh 1N JACATEILHOCTH, 3aJaBas MapaMeTpbl W KPUTCPUH HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIB30BaTh OMOJIOTHYECKHE MMOHATHS ISl OOBICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXICHHS (MHIYKTHBHBIC, JCIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3yYaeMBbIX OMOJOTHYECKHUX OOBEKTaX, a



TakKe  MPOTHBOPEYHMH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMbl C YYETOM aHAJIU3a UMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBHINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH XU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeCTBHA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEA0BATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBBIKAMU  Pa3pelIeHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTCIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUJIBI JICITCIBHOCTH 110 TOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMH, TNPEOOpPa30OBaHWI0 M TPUMCHCHHIO B Yy4eOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSITENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajauvy,
BBIIBUTATh THIOTE3y €C peIIeHUs, HaXOAUTh apPTyYMEHTHI [JIs JI0Ka3aTesIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHS 3aJayd  pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYyallMsiM, OIICHUBATh MPUOOPETECHHBIN OIIBIT,

OCYIIECTBIISITh IICJICHANPABICHHBIN TIOMCK TEpPeHOoca CPEeJCTB M CHOCOO0B
JeHCTBUS B TPO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0bI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAINU (TEKCTE YU4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIOBApsIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM TMPECTABICHUS, KPUTUYECKHU OLIEHUBATD
€¢ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCIOJAb30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMYy  MpeCTaBICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKy, TUarpaMMbl, TaOTHUIbI, PUCYHKHU
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
Ouosiorndyeckor umHoOpManMe: TPUMEHITh XUMUYECKHE, (PU3NUECKUe U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, ab0peBUATYypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABAaHUS U 3alUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€fiCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX cpepax )KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY 00CYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMKA IPYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMs, MOHHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYalluH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIOCOOaMu OOIIEHUSI W B3aMMOJICHCTBUSA, TTOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

NOHUMATh M HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboTHI MpH PElIeHUH OUOIOTrHYeCKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEIICHUU yI4eOHOU 3a/1a4u;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUJIEKTHUBA;



NPUHUMATh €AW  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBaTH W
KOOPAWHHUPOBATh JACHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIISITh IUIAH JIEWCTBHU,
pacupenensiTh poJid C YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaThb pE3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHHMKAa KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHWBAaTh HJEUM C TO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIAITh TMO3UTUBHOE CTPATErMYECKOE TOBEAECHHWE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMHY PEryJSITUBHBIMU ICHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMUECKHX 3HAHUW I1I€JIEBHIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYINKAaxX MO OTHOIIEHWIO K XHUBOW HpPUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEJILHO ~ COCTABJIATH IUIAH pEIIeHHs MTpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacIMpATh paMKd y4eOHOTO MpeIMETa Ha OCHOBE JUYHBIX MPEANOUYTCHUH;

JIeaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETECHHBIN OIIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEJIBHOW  pedieKCMM  KakK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTAaTOB U
OCHOBaHWM, MCTOIb30BaTh MPUEMBI PEIICKCUU IJIsT OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUS IO HUX
CHIKECHUIO;



[IPUHAMATh MOTHBBI M apryMEHTHl JPYTrUX I[P aHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATH ce0sl, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYIMX NPU aHAIU3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpU3HABaTh CBOC MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHMS COJEpPXKaHUSI Y4EOHOTO TpeaMeTa
«buonoruss» Ha yrIyOJICHHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOOecreuyeHue
npodunbHOro  oO0yueHus  oOydarommxcs  Ouonmorud. OHM  BKIIIOYAIOT:
crienuduyeckue it OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH IO
OCBOCHUIO, UHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHUM, BHUJBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI TIO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OcBOeHUsA yueOHoro mpeamera «buonorusi» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJU OHOJOTUUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB TPUPOABI U  PEHICHUU Tpo0ieM  palroHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCUMCKUX M 3apyOEKHBIX YUCHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUEC CHUCTEMOH OMOJOTHYECKHUX 3HAHWUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolue OUOIOTUYECKHEe TEPMHUHBI U TOHATUA (KU3HB, KIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CAMOPETYISIHUS, CaMOBOCIIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, M3MEHUYMBOCTb, POCT U Pa3BUTHUE), OUOJIOTUYECKHE TEOPHUHU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBumoBa — 0 1neHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICTUICHHs, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss ['. MeHuensa, TOMOJOTHYECKUX pPSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basunoga), MIPUHLIAIIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOT'O TO3HAHHUSI, HUCIOIb3YEMbBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMUCaHUE, HW3MEPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT H
DYKApuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIE
OaxTepuii, rpuOOB, pacTeHUil, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHWHl, >XMBOTHBIX, YEIOBEKa, MPOIECCOB IKUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHWH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MPOLIECCOB: 0OMEHa BeulecTB (MeTabOIM3M), MPEBPAILEHUS SHEPIUH, OpOKEHUs,
aBTOTPO(HOTO U reTepoTPOPHOrO TUIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToTreHe3a, dMOpHOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aMMOCBS3H MEXKIYy OpraHOMIAMH KIETKH H UX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHEW W HMX (QYHKIUAMH, MEXKITY
OpraHaMd W CHCTEMaM{ OpPraHOB y pPACTCHHM, >KMBOTHBIX M YEJIOBEKA U HUX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEeIIeCTB, dTallaMy KJIETOYHOTO IMKJIa ¥ KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamlaMu ASMOPHUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM WU (EHOTHIIOM, (PEHOTHIIOM U
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIMYHUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTrHYEeCKUE 3aa9d, BBISABIATh TIPUUMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIEAYEMbIMU OMOIOTMYECKUMH MIPOLIECCAMU U SIBJICHHUSIMHU, JeJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYCHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1a0OpaTOpPHBIE W TPaKTHUYECKHE pPadoOThI, COOJIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPSITh WX OKCIEPUMEHTAIBHBIMU
cpeacTBamu, (GOpMyIUpYs LEdb HCCIEJOBAHUSA, AaHAJIU3UPOBATH IOJIyYECHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIEIOBATEIbCKONW paboTe Mo OHOJIOrHH,
HKOJIOTUU W MEIUIIMHE, NMPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh  IOJYyYEHHBbIE  pPE3yNbTaThl HAa  yUYEHHYECKHUX

KOH(EpEeHIIHSX;
YMEHHE OIEHWBATh JTUYECKHWE AaCHEKThl COBPEMEHHBIX HCCICIOBAHWA B
obmactu  OWONOTMM W  MEIWIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE HM3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBIA BbIOOp Oyaymiedl mpodeccruoHambHON
JEeSATENbHOCTH B 00JacTU OMOJIOTMH, MEAMIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO034MCTBa, MUIIEBOM MPOMBIILIEHHOCTH, YIAyOasTh NMO3HABATEIbHbIN
MHTEpPEC, HAIlPaBJICHHBIA HA OCO3HAHHBIA BHIOOpP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHHMS B OpraHu3alusaX CpPEeAHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHble pe3ynbTaThl OCBO€HUsI yueOHoro mpeameta «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUW O MeECTe€ M pOJM OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBl MHUpa, B MO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEHIEHMH BONPOCOB PalMOHAIBLHOTO
OPUPOJIONONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOCKHBIX YUCHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BIIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJeNIeHUs] M TOHHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHUJ, SKOCUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAss TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — o IyTsX W HampaBieHusx sBomtonnu, B.. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus J[»x. Xapnu u B. BaiinGepra,
3apopsimieBoro cxoiacrsa K. M. bapa), mpaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTMYECKON MHUpaMUJbl SHEpPruM), rumnotesbl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHUE  BIAJETh  OCHOBHBIMM  METOJAaMH  HAy4YHOrO0  IO3HAHUA,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHUEe, HKCIEPUMEHT), CIOocOO0aMHu BBISBICHHUS U
OLICHKHU aHTPOIIOT€HHBIX U3MEHEHU B IPUPOJIE;

YMEHUE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU: BHUJOB, OHOr€OLIEHO30B,
KOCHCTEM M Ouoc(epsl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO W pa3pbIBAIOLIEIO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO " CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 9BOJIONUU HA TeHOGOH/T MOMYJISIUH,
MIPUCIIOCOOIEHHOCTH OPTaHMW3MOB K Cpelieé 0OMTaHusl, YepeOBaHUs HaIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXAY MpOLEcCCAaMU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX JKOCHCTEM U
MIPUCTIOCOOJIEHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpelie OOMTaHMs, a0MOTHUYECKUX U OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE AaPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsi JOKAa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAUHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXPAaHCHHS MHOTroOOpa3usi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE PelIaTh OMOJIOTHYECKUE 3a1a91, BBISBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCICAYEMbIMU OMOJIOTHUECKUMH TIPOIIECCAMHU | SIBJICHHUSMHU, JICJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpATOPHBIE W TPAKTUYECKHE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, IMPOBEPATh HUX OKCICPUMEHTATHHBIMU
cpenctBamMu, GOPMYIHMPYS IeJb HMCCICIOBAaHUS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBaTh B Y4e€OHO-HCCIIEIOBATEIILCKON paboTe Mo OMoJIoruw,
DKOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTABIATh  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHUYCCKHX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOXKIECHUU KU3HU, YETOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUSAX M CIOCO0aX MpeNOTBpAIlCHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oyaymied mpodeccroHaaIbHOU
JESTEIBHOCTH B 00JIACTU OMOJIOTHH, SKOJIOTUH, TIPUPOIONOIB30BaHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIbCKOIO0 XO35SHUCTBA, MHUIIEBOMN
POMBIIIEHHOCTH, YIAyOnsiTh TMO3HABAaTEIbHBIM WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJOTIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUsI B OpPraHMU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypens
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YUEHUE
3 Buonorus kietkn 0.5
4 XuMH4ecKasi OpraHu3aIus KISTKH 10
5 Crpoenue 1 pyHKIUHU KIETKH 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUH B 9 1
KIIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e¢ B KJIeTKe
JKU3HEHHBIN KT KJIIETKA 6 1
Ctpoenue u pyHKIIMU OPraHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus U CHHTETUYecKasi OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 3apokIeHNE U PA3BUTHE YBOJTFOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MuKpo3BOIIOIUS U €€ pPe3yabTaThl 14 2
Maxpo3BOJIIOIHUS U €€ Pe3yabTaThl 6
[TpoucxoxaeHue U Pa3BUTHE KU3HU HA
4 p A p 15 1.5
3emite
5 [TpoucxoxaeHue 4enoBeka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSIX
6 OpPraHMU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Mebl U cpefia OOMTaHUS 15
DKOJIOTHS BUJOB U MTOMYJISIUI 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHICCKUE
9 B 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sxkocucTemMa
11 UenoBek U OKpyXkarolias cpeia
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrponbtibie | Ipaknirieckie u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypens
1 Buoorus kak KOMIUIEKCHAs! HayKa M KakK 1
4acTh COBPEMEHHOT'0 O0IIecTBa
JKuBble cucTeMBbl M MX CBOMCTBA 1
YpoBHEBas OpraHU3aIUs JKUBBIX CHCTEM
4 HcTopust OTKPBITHS ¥ N3yYSHHS KICTKH. 1
Knerounas teopus
MeTo 161 MOJIEKYJSIPHOM U KJIETOYHOM
ounonoruun. [IpakTrueckast padoTa
5 «M3ydeHnne MeTo 0B KIIETOYHON OHOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnranbHOe EHTPU(YTHPOBAHHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepasnbHbI€ BEIIECTBA KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckue BeIecTBa KIETKH — OEJKH.
8 JIabopatopHas pabota «OGHapyxeHue 1 05
0€JIKOB ¢ OMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, kaccudukanus u GyHKIUN 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YIJIEBO bl

1 Opranuyeckue BelecTBa KIETKH —

JIUTTH TG
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlabopaTtopHas pabota «ccrnemoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. Jlpyrue
nykieosunrpudocedars (HTD)

14 CexBenuponanue JITHK. Meropl
TCHOMHKH, TPAHCKPUTITOMUKH, TIPOTCOMHUKH

15 MeTompl CTPYKTYPHOUM OHOJIOTHN

16 Tuner knerok. [IpokapuoTndeckas KieTka
CtpoeHne 3yKapuOTHYECKOM KIIETKH.

17 [IpakTrueckas pabora «M3ydeHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapat KJICTKH
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKH.

19 [IpakTuueckas pabota «3yuenue 05
JIBUKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, TacTuAbl. JlabopaTopHas 05
pabota «/ccrenoBanue miazmMosnsa u '
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKaX)

21 HememOpaHHBIe OpraHOU/Ibl KIETKU

22 Crpoenue u pyHKIMHU sA7Ipa




23

CpaBHHTENbHAS XapaKTEPUCTHUKA KIIETOK
aykapuoT. Jlaboparopnas pabota
«3ydeHne CTpOEHUS KIETOK Pa3IMYHbIX
OpPraHM3MOBY

0.5

24

AcCCUMWITSIINAS ¥ IUCCUMIISIITUS — JTBE
CTOpOHBI MeTabom3Ma. Turel oOMeHa
BemiecTB. JJaboparopnas pabota
«M3ydenune KaTaTuTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha puMepe aMuiIasbl WK
KaTajasbl)»

25

®epMeHTaTUBHBIN XapaKTep peaKkIyi
KJIETOYHOTO MeTabonu3ma. JlabopatopHas
pabota «3yyeHue pepMeHTATUBHOTO
paciienIeHust IepoKCHia BOJOpoIa B
PacTUTENIBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpBI M OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT 0OOMEHA BEIIIECTB

28

dotocunTes

29

XemocuHTe3. JJaboparopHas pabora
«CpaBHEHHE MPOLIECCOB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHa3poOHbIe OpraHu3Mbl. Buiel OpokeHuUsI.
JlaboparopHas pabota «CpaBHeHHE
MPOLIECCOB OPOKEHUS U JIBIXAHUS

31

AdpoOHBIEC OpraHU3MBbI. JTambl
HHEPreTHYECKOro oOMeHa

32

OHeprust MeMOpaHHOTO IpaJUeHTa
npoToHoB. Cunte3 AT®: paboTa




npotoHHON AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CUHTE32
34 Tpanckpunuus — marpuunbii cuaTe3 PHK
35 Tpaucnsmus u e€ 3ransl
36 Konnposanue amuHokucnor. Pons
pubocom B OMocHHTEe3€e Oenka
37 Opranu3anus reHoMa y MpoKapuoT |
JYKapuoT
38 MonexymsipHbIe MEXaHU3MBI YKCTIPECCHU
TCHOB y DYKapHuOT
Bupycsl — BHEKJIETOYHBIC (OPMBI KU3HH U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3ranne MoJIeNTi BUpyca»
40 BupycHsie 3a001eBaHNs YeTIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosorny B OMOJIOTUY U MEQULINHE
42 JKU3HEHHBIN IUKIT KJIETKH
43 Martpuusnsliii cuares JJHK
Xpomocomsl. JlaboparopHas padbota
44 «M3ydeHnune XxpoMOCOM Ha TOTOBBIX 0.5
MUKPOITpEnapaTax»
45 JleneHue KIETKH — MHUTO3
Tumne! kieTok. KaprokuHes v IUTOKHUHES.
46 JIaGopatopHas pabota «HaGmoeHue 05
MUTO3a B KJIETKaX KOHYHMKa KOpeIIKa JIyka
(Ha TOTOBBIX MHUKPOITpEapaTax)»
47 Perynsius >Ku3HEHHOT O IUKJIA KIIETOK




48

Opranusm Kak eIMHOE LIEI0e

Tkanu pactenuii. JlabopatopHas padora

49 . - 0.5
«3yueHne TKaHe! pacTEeHHID
TkaHU )KMBOTHBIX M YEIIOBCKA.

50 JlabopatopHas padota «/3ydeHne TKaHeH 0.5
KHUBOTHBIX)
Opransel. Cuctemsl opraHosB. JIJabopaTtopHas

o1 pabota «3y4yeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tenna opraHu3mMoB

53 JIBI>KEHUE OPTaHI3MOB

54 [Intanue opraHu3MoB

55 [MuTanue NO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHAas CHCTEMa YeJIOBEKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue T03BOHOYHBIX JKHBOTHBIX U
YeoBeKa

58 TpaHCcHOpT BEIIECTB y OpraHU3MOB

59 KpoBeHocHas cucteMa mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranuzmMoB

61 3amura y opraHu3MoB

62 NMMyHHas cuctema yesnoBeka

63 Pa3znpaxxuMocTh U perynsius y
OpraHu3MOB

64 I'ymopanbHas peryasius U SHIOKpUHHAS

CHUCTEMA )KMBOTHBIX W YCIIOBCKA




65

DopMbl pa3MHOKEHUSI OPraHU3MOB

66

[TosoBOE pa3MHOXKEHKE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas paboTta
«M3yueHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3akJiajika OpraHoOB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BUTHUC )KMBOTHBIX.
JlabopaTtopHas paboTa «BrisiBIeHNE
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX KHBOTHBIX)

0.5

72

Pa3zmHOXeHue u pa3BUTHE PaCTECHUM.
JlaboparopHas pabota «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTUA
T'CHCTUKH KaK HaAYKH

74

OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJIEJOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemBanue. [Ipaktuueckas padoTa
"H3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpELIMBaHUA y 1pO30PHIbI"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBEI MOHOFI/IGPI/I[[HOFO

76 1
CKpEIUBAHUS
77 Amnanusupyrouniee ckpeuuanue. Henonxoe 1
JOMUHUPOBAHHE
JuruOpuiHOE CKpelBaHue.
78 [Tpaktuueckas pabota «3yyenue 1 05
PE3yIbTATOB TUTHOPHUTHOTO CKPEITUBAHUS '
y ApO30(HITBI»
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKpCIUBAHUS
80 CreruieHHOE HaclieI0BaHNUE TIPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACJIEICTBEHHOCTH 1
82 I'eneTuka moma 1
83 T'eHoTHI Kak 1{€JIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKa
85 MN3MeHunBOCTh MpU3HAKOB. BubI 1
H3MEHYMBOCTHU
86 MoaudukanroHHast U3MEHUYNBOCTh 1
BapuannoHHBIN psi v BapyaliMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenne BapuallmOHHOTO psia U
BAPUALIMOHHON KPUBON»
88 ['eHOTHIIMYECKAS U3MEHYHUBOCTD. 1
KomOuHaTuBHAsI H3MEHYUBOCTD
89 MyranroHHast ”3MEHYUBOCTb. 1 0.5




[IpakTtuyeckas padota « MyTanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTaLlMOHHOTO TIpoLiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoseka. [Ipaktudeckas pabora
«CocTaBiieHHE U aHAIHU3 POIOCIOBHOW

0.5

92

Meto sl MEAUIIMHCKON T'€HETUKH

93

3Ha‘~ICHI/Ie MCHHHHHCKOﬁ TCHECTHUKU B
Hpe)IOTBpaIIIeHI/II/I " JICHCHHUU T'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHEBIE IOHATHUS CCJICKIINHU.
JlaGopaTtopHnas pabota «3ydeHue coproB
KYJIBTYPHBIX PACTCHUH U MTOPOJT TIOMALTHUX
YKHBOTHBIX)

0.5

95

MeTopl CeNeKIIMOHHON paOOTHI.
JlabopaTtopHnas padota «3ydeHne MeTo0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKeHus CeNIeKIIUM PACTEHUIA U
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTCHHI»

97

COXpaHCHI/Ie, HU3YUCHHUC U UCIIOJIb30BAHUC
TCHCTUYCCKUX PECYPCOB

98

buorexHonorusa kak HayKa U 0Tpacjib
IIpOU3BOJACTBA. HpaKTI/I‘leCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOT UM

0.5

99

OCHOBHbBIC HATIPABJICHUS CHHTETUYECKO M
OHOJIOTHH




100 XpoMOCOMHAsl M TeHHAsI HHKCHEPHUs 1
101 MenunuHckre OUOTEXHOJIOTHI 1
102 PesepsHbiit ypok. IloBTOpeHue, 1
000011IeHNEe, CHCTEMATH3ALIMS 3SHAHUN
BIIEE K
OBII] OJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrpombnbie | Ipakmirieckie H3yyeHusi | oOpa3oBareibHbIE
padoTbI padoThI pecypen
1 OpomonmonHas Teopus Y. JlapBuna 1
9 JIBM>KyII€ CHJITBI 3BOJIFOLIMHA BUAOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBOBaHME, €CTECTBEHHBIIM 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKOU TEOPUH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLHUS U MAKPOIBOJIOLUS
6 [onmynsiuus — sneMeHTapHas eAMHULIA 1
ABOJIIOLIUU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0ei 0IHOTO BUIA»
8 DnemMeHTapHbIe (DAKTOPHI IBOIIOIUN 1
9 Dddext ocnoBarens. Ipdext 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanyu. M305s10uu Oy simid: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HanpaBISIOLINA 1

(baxTop 3BONIOLUN




12

[TonoBoit oT60p

13

[Tpucnoco6IeHHOCT OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOIHH.
JlabopaTtopHnas padota «3yuenue
apoMop(}030B U U0 AN TAIINNA Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocoOIeHni y OpraHu3MOB:

Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas padota «IIpucmocobienns
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bupn, ero kputepuu u CTpykTypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue kKak pe3yabTaT
MUKPO3BOJIIOLUI

18

CBs3b MHKPOI3BOJIIOIKUHA U SITUACMHUOJIOT A

19

Makpossosmtonus. [TaieoHTon0OrNUecKue
METO/IbI U3yYECHHUSI SBOJIOIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC " CPABHUTCIILHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
OBOJIFOITNH

22

MOJ'ICKy.]'ISIpHO-l"eHeTI/ILIeCKI/Ie,
OMOXMMUYECKUE K MATEMaTHUCCKHE




MCTOJbI U3YUCHUA 3BOJJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH 3BOJTFOIIHN
24 AnantuBHas paguanus. HepaBHOMEpHOCTD
TEMIIOB SBOJIOIMH
o5 Hay4Hble THIIOTE36I IPOUCXOKACHUS
KU3HU Ha 3emiie
26 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUH
KHU3HU
97 OCHOBHBIE dTarbl HEOPraHMYECKON
SBOJTFOIIAN
28 I'umoTe3sl 3apOKICHUS )KU3HH
Hcrtopus 3emiin 1 METOBI €€ N3YUCHHUS.
29 JlabGopaTtopHnas padota «3ydeHue u 05
OTIMCaHUE UCKOTIAEMBIX OCTATKOB JPEBHHUX
OPraHU3MOBY
30 HauanbHbie 3Tanbl opraHun4eckou
9BOJTIOLINN
31 DBOJIIOIHS SYKapHUOT
OCHOBHBIE ATaIbI 3BOJTIOLUH
32 pacrurenbHOro Mupa. [lpakTudeckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHSI PACTEHHUH Pa3HBIX OTAEIOB
33 OCHOBHBIE 3TaIlbl 3BOJIIOIMN KHBOTHOTO
MHpa
OBoumonus KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX )KUBOTHBIX)»
35 Pa3BuTHe %u3HN Ha 3emiie 10 3paM 1




nepuoam

MaccoBbie BbBIMUPAHHA — 3KOJIOTHYCCKUC

30 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbII KOOI MUYECKUI KPU3HUC, ETO
0COOEHHOCTH

38 CoBpeMeHHas cuCTeMa OPTraHHYECKOTO
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHUECKUE TPYIIITHI
OpraHNU3MOB

40 AHTPOIOJIOTHSI — HAYKa O YeJIOBEKE

41 Pa3BuTuHe npeacraBieHuii o
MIPOUCXOKICHNHN YeTOBEKa
MecTo yenoBeka B cucreMe
opraHnuueckoro mupa. JJabopatopHas

42 pabota «/3ydeHune ocoOeHHOCTEH 0.5
CTpOEHUS CKeJIeTa YeJI0BeKa, CBSI3aHHBIX C
MIPSIMOXO0KICHHEM)»

43 JIBIKYIIIME CUITBI aHTPOIIOTEHE3a

44 CootHolieHre OHMOJIOTMYECKUX U
COILIMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaJIUU AHTPOIIOTeHE3a

46 [TaneoreHeTrka 1 najieoreHOMUKa

47 DBOJIOLUS COBPEMEHHOTO YeJIOBEeKa
UYenoseueckue packl. [IpakTnyeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTaiui 4eJIoBeKay

49 MeXIUCIUTUTHHAPHBIE METOIbI

AHTPOIIOJIOTUN




50 3apokIeHne ¥ pa3BUTHE IKOJIOTUN 1
Merto et skonorun. JlabopatopHas paboTta

o1 «M3ydeHne MeToA0B 3KOJIOTMYECKUX 1 0.5
HCCIEI0OBAaHUIN

59 3Ha4YeHNE FKOJIOTUIECKUX 3HAHHUH JUTS 1
9eoBeKa

53 JKoorndeckue GaKTopsl 1
Abunotnueckue gaktopsl. CBET Kak

54 skoJoruueckuit pakrop. JlabopaTopHas 1 05
paborta «BbisiBneHue nprucnocooieHuit '
OPraHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue dakropsl. TemnepaTtypa
KaK KOJOTUYECKUHA (PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPHUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO
TEMITEPaTYpPhD»
AobuoTrueckue GpakTopbl. BiiaxxHOCTh Kak

56 sKoJIorn4eckuii paktop. JlaboparopHas 1 05
paboTa «AHaTOMHYECKUE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHSI

57 Cpenbl 0OuTaHHs OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie popMbI OpraHu3MOB 1

60 buotnueckue haxTopsl 1
3HayeHne OMOTHUYECKUX B3aMMOAECHCTBHI

61 JUIsl CYILIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
obutaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKU 1




MomyJrsinun

OcHOBHBIC IOKA3ATCIU NOIMYJIAI U :

63 YHCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN TOTYJISIIHH:

64 POXKIIAEMOCTD, PHPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa MOMYIISIIN

66 JlnHaMuKa TIOMYJISINN U € PETYISLns

67 KpuBbIe pocTa YMCIEHHOCTH MTOTYJTSIIIAH.
KpuBbie BEDKHBaHHS
OKoJorn4uecKas HUIIa BUIA.

68 JlaboparopHas padota «IIpucnocooneHus 0.5
CEMSTH PaCTEeHUH K PaCCEIICHUIO»

69 Bu kak cuctema momymsiuit

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIHI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHUOIIEHO3

72 DKocHcTeMa Kak OTKpPhITasi CHCTEMa

73 KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B
9KOCHCTEME

74 OCHOBHBIE OKA3aTEIN SKOCHCTEMBI

75 DKOJOTUYECKHE MUPAMU/IBI

76 N3menenust cooOIIecTB — CyKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. IKOCUCTEMbI MOPE 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCHCTEMBI




TYHJIP, JIECOB, CTEIIEH, IIyCTbIHb

79 AHTPOTIOT€HHBIE 3KOCHUCTEMBI

80 Ypboakocucremsl. [TpakTrueckas pabora 05
«M3ydenue u onmcanne ypOoIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

81 OCHOBHBIX B3aNMOJICCTBUI OpPraHU3MOB B
JKOCHCTEMAX
MexaHu3MBbI BO3AEHCTBUA 3arPSI3HEHUN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuierianerapaas 0601049Ka
3emimn

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
orochepsr

36 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKUE [IUKIIbI

87 3oHanbHOCTB Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh OHochepbl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uocdepy

o1 AHTpONOTreHHOE BO3/IeHiCTBUE Ha
PaCTUTENbHBIN U )KUBOTHBIA MUD

92 Oxpana npupoabl

93 OCHOBHBIE IPUHIIUIIBI YCTOWYHUBOTO




Pa3sBUTHUA YCTIOBCUCCTBA U IPHUPOAbL

PanrionansHoe€ Mpupo10M0JIb30BaHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emim

95 O606menne mo Teme «MHUKpPOIBOIIOIHS 1 1
€€ pe3yJbTaTh»

96 O6061enue no reMe «Makpo3BOITIOIUS U 1
€€ pe3yJbTaThI»

97 O6061menue no teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiie)»

98 O6061menue o teme «IIponcxoxaenue 1
YeIoBeKa — aHTPOTIOTEHE3)

99 O060061menne o Teme «IKOJIOTHsI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue o Teme «OpraHu3Mbl B cpeia 1
oOuTaHU»

101 O06001eHne 110 TeMe «DKOJIOTUSA BUIOB U 1
TONYJIALINI

102 O6006menue no Teme «buochepa — 1
ry00aIbHAsT YKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSEMBIE HA EI'D 110 BUOJIOI'NA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmupoBaHHOCT 3HAHUW O MECTE W POJM OMOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHUT COBpPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOIBI U
PEIICHUH KU3HEHHO BAKHBIX COIMATBHO-3TUICCKUX, SKOHOMHUYECKUX,
9KOJIOTMYECKUX MPOOJIEM UEIOBEUYECTBA, a TAK)KE B PELICHUH BOIIPOCOB
PaIMOHATILHOTO MPUPOIOTIOIE30BAHUS, B (POPMHPOBAHUH [ICHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAAEC POCCHMUCKUX U

3apyOCKHBIX YICHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHI

Brnanenune cucremoit 3HaHMIA 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YeMBIX B OHMOJIOTHYECKUX HCCIICOBAHMSIX JKHUBBIX
OOBEKTOB W DJKOCHCTEM (ONMUCaHWe, W3MEPEHHE, MPOBEICHUE
HaOMIOZICHUIT); CIOCcOOaMH BBHISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIIBUTATh THUIOTE3bI, TPOBEPATh MX SKCIECPUMEHTAIHHBIMH
cpenctBamu, GOPMYIHpPYS IIedb HUCCIIENOBAaHUS, aHaJTU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIEIATh BHIBOIBI.

BrisiBieHHME 3aBHCUMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYUHAMM,
00BSICHCHHE TMOJYYEHHBIX PE3yIbTaTOB U (POPMYJIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHbBIX HOHﬂTHﬁ, TGOpI/Iﬁ M 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OMOJIOTHYECKHMX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAONINE OMOJIOTHYECKHE TEPMHUHBI U TIOHSITHS
(>KU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BU/I, IOMYJISIIHS, SKOCUCTEMA,
ouoreHo3, brocepa; MmeTaboIM3M, TOMEOCTa3, KJIETOYHbII UMMYHUTET,
OuocuHTe3 Oenka, OWOMOIUMEpBI, TUCKPETHOCTh, CaAMOPETYIISIIHS,
CaMOBOCITPOU3BEICHHUE, HACJIEICTBEHHOCTb, W3MEHYNBOCT,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopus T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XxpOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojbimieBoro cxojcrtsa K. bapa, sBomtonnoHHast

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCEOpUA DHBOJKOIHUHU, TCOPHUAL




anTponoreneza Y. [lapsuna; teopus Ouoreoneno3a B.H. Cykaucsa;
yuenre H.W. BaBuioBa o meHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacteHuil, yueHue A.H. CesepuoBa o0 myrix u
HaIpaBJICHUSX 3BOJIOIMH, yueHue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (€IMHO0Opa3ys MOTOMKOB IEPBOTO TOKOJICHUS, PACIIETICHHS
IPU3HAKOB, HE3aBUCUMOIO HacjieoBaHUs npu3HakoB I'. Mennens;
CLICTUIEHHOTO HACJEI0BaHUS INPU3HAKOB U HAPYLICHUS CLEIUICHUS
resoB T. MopraHa; rOMOJOTrMYECKHX PSAOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBumiioBa; renermueckoro paBHoBecHst JIXK.
Xapmu u B. Baiin6epra; 3apoasimeBoro cxojcrsa K.  bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHIIMIBI (YUCTOTHI FaMET, KOMIJIEMEHTAapPHOCTN);

npaBuwia (MuHuMyma O. JIubuxa, 5K0JIOrMuecKod MupaMuabl YUCEIl,
OMOMacChl U SHEPTHH);

runoTe3bl (kKoarepBaTtHo A.M. Omapuna, mepBudHOro OymboHa JIXK.

Xonneina, mukpocdep C. dokca, pubozuma T. Uek)

YmMmenue peuiaTb TIMOWCKOBBIC OHOJIOTHYECKHE 3aJa4M, BBbISABJIIATDH
IIPUYIXMHHO-CIICACTBCHHBLIC CBs3U MCKOY HCCIICAYCMbBIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, mnmpooeccamMm MW ABJICHHUAMU, OCIIATH
BBEIBOJIbI M IIPOTHO3bI HA OCHOBAHUU INOJTYYCHHBIX PE3YJIIbTATOB;

COCTaBJIATh TCHOTUIIMYCCKHUE CXEMBI CKPCUIMBAHUA TJIA Pa3HbIX THUIIOB
HaCJI€OAOBaHUA MPHU3HAKOB Y OpTraHU3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPIr'ur B SKOCHUCTEMAX (I_ICHI/I IIHUTaHWA, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXKAY CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEW, OpraHamMu W
CHCTEMaMH OpraHOB Y pAcTCHUH, >KUBOTHBIX M YEJOBEKa; MEXKIY
JTaraMu OOMEHa BEILECTB; ATAallaMH KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMi SMOPUOHAIBHOTO PA3BHUTHS; TCHOTHIIOM
u  (derorurnoM, QerHotunmoMm u pakropamMu Ccpeabpl OOUTAHUS,
nporeccaM  IBOJIOIMH, JBIKYIIMMU CHJIAMH  aQHTPOIIOTCHE3a;
KOMIIOHCHTaMHU Pa3IMYHBIX SKOCHCTEM M MPHUCIOCOOJICHUSIMU K HHUM

OpraHu3sMoB

YMeHue BbIIEAATh CyHIECTBEHHbIE IPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPHUOT U FYKapUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouochepsl; CTPOCHHS OPraHOB W CHCTEM OPraHOB PpACTEHHH,
YKUBOTHBIX, YEJIOBEKA; MPOLIECCOB KUZHEAEATEIbHOCTH, POTEKAIOIIUX

B OpraHusMax paCTCHHﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), HHpoOpMammu U
MpeBpaIleHus] YHEPTUuH, OpOKEHHUsI, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUINOB THUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BHUTHA,
Pa3MHOXKEHMSI, UHAWBUYaIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEpO3UCa; JEHUCTBHUM HMCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3HMPYIOUIETO, JBWXKYIIETO W  Pa3phIBAIOLIETO
€CTECTBEHHOI0 0TOOpa; auIoNaTpUYECKOr0 M CHUMIIATPUYECKOTO
BHUJI000pa30BaHUs; BAMSHUS IBUKYIIMX CHJ SBOJIIOIMHM Ha FeHO(OHT
MOMYJISIIMK; TPUCHIOCOOIEHHOCTH OPraHu3MOB K Cpelae OOuTaHwus,
yepeloBaHMsl HANpaBJICHUM SBOJIOIMHM; KPYrOBOpPOTa BEIIECTB H

IIOTOKA SQHEPTUHU B SKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBIAEIATh CYLUIECTBEHHBIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPUOT M OIYKAPHUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH MpOIlecCOB 0OOMEHa BEIIECTB U MPEBPAICHHs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO M JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OopraHu3Ma (OHTOTCHE3a),
OOpBOBI 32 CYIIECTBOBAHNE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOWTaHUS, BIHMSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B AKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W IMPEBPAICHUS SHEPTHH B

ouocdepe

VYmenune HCIIOJIBb30BAaThb COOTBETCTBYIOIIHMEC ApPrymEHThl,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTUKO W CHUMBOJIMKY JUIA J0Ka3aTC/IbCTBaA
poAcTBa OPraHu3MOB PA3HBIX CUCTEMATUUYCCKUX TI'PYIII;, B3aUMOCBA3U
OpPraHusMoOB H CpPCAbI 06I/IT8.HI/I$I; CAUHCTBA YCJIOBCUYCCKHUX pPacC;
HCO6XOI[I/IMOCTI/I 3A0POBOIO 06pa3a JKU3HH, COXpPAHCHUA pa3H006pa3H$1
BUJOB M D3KOCUCTEM KaK YCIOBHA COCYHICCTBOBAHUS IPUPOABI N

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUsA, UHTCPHPCTUPOBATD I3THYCCKUC ACIICKTbI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTCXHOJ'IOFI/II/I;
paccMaTpruBaThb ri00abHbIC 9KOJOTUYCCKHUEC HpO6HeMLI
COBPECMCHHOCTH, (I)OpMI/IpOBaTL N0 OTHOIICHHIO K HUM CO6CTBCHHY[O

TIO3UIINIO




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbIX HA EI'D
11O BUOJIOT'HM

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Bbuomornsa xak HayKka. JKuBBIEe CHCTEMBI 1 X HN3Y4YCHHUC

11

CoBpemeHHasi OHWONOTHST — KOMIUICKCHAsT Hayka. bHOJOrMYeckne HAayKd W
u3ydaembie MU TpoOiembl. DyHAaMEHTaAIbHBIC, MPUKIATHBIE W TIOHCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne Owojorud B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptubl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruedd. 3HaueHWe OMOJIOTUU B
MPAKTUYECKOM JIEATETbHOCTH 4YEJIOBEKa: MEIUIIUHE, CEIbCKOM XO3SHCTBE,

MIPOMBIIIIIEHHOCTH, OXPaHe MPUPOIbI

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Omosiornu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMUYECKOTO COCTaBa, MUCKPETHOCTh W IEJOCTHOCTH, CJOKHOCTH H
YIIOPSIOUYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpTaHU3aIINA,
CaMOBOCITPOU3BEJICHUE, PA3APAKUMOCTh, I3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHM3alu >KUBBIX CUCTEM: MOJEKYJISIPHBIN, KJIETOYHBINA, TKaAaHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHoTHUECKHi), OnocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B KHUBBIX
cuctemax. OCHOBHBIC MpHU3HAKU XKKMBOTO. JKM3HB Kak (opma CyIIeCTBOBAHHS

MaTepuun

1.3

Metonel Ouonormyeckoir Haykud. HaOmiogenuwe, u3MepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanu3. [loHsaTue o 3aBUCUMOM M  HE3aBUCHMOM
nepemenHoil. [TnanupoBanue sxcnepumMenta. [loctanoBka U mpoBepka TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM M €€ JOCTOBEpHOCTh. Pazbpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB.
[IpyurHBI KMCKaXXEHHUS Pe3yabTaTOB ASKCIepuMeHTa. [IoHATHE CTaTHCTHYECKOTro

TECTAa

Knerka xak OMoJIOrHYeCKast CUCTEMA

2.1

Knerka — cTpykTypHO-(YHKIIMOHAIbHAs €IMHUIA XKHUBOro. Mcropus OTKpbITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneiinen, P. BupxoB). OCHOBHBIE M0JIOKEHHS] COBPEMEHHON KIIETOYHOM TEOpHUH.
MeToab! MOJEKYIISIPHON U KJIETOYHON OMOJIOTUN: MUKPOCKOIUS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, mddepenmanbHoe

L[CHTpI/I(I)yrl/IpOBaHI/IC, KYJIbTUBUPOBAHUC KIICTOK

2.2

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPaMHUKpPOAJIeMeHThl. Bona n

e POJIb KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasi. MuHepalbHbIe BEIIECTBA KIIETKH, MX OHWOJIOTUYECKas pOJb.
Poib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynbl. [lepBuuHast cTpykTypa Oenka, NenTHIHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CsoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckne QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunmuget. TuapodubHo-THAPOGOOHBIE cBOMcTBa. Kraccudukamus JTUNIUIOB.
Tpurmuuepuapl, gochonunuasl, BOCKH, cTepouibl. buosnornuyeckue ¢QyHKIMH
munuaoB. OO0IIMe CBOMCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK wm PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuast. [Ipuniun kommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupaib. MecTtonaxoxaenne u ouonorndeckue ¢pynkiuu JTHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne ™ogekynsl AT®. Makpospruyeckue cBsizu B MoJiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKH, UX (DYHKIINH B
kinetke. CekBenupoBanue JHK.

CtpykTypHas Ouosiorusi: OMOXMMHYECKHE M OHO(PHU3NYECKHE WCCIeIOBAHUS

COCTaBa U NMPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYI

2.3

Tunel  KJIeTOK: dSyKapuoTHYecKas U  Ipokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpoKapuOTHYECKON KiIeTKH. KieTouHass cTeHKa OakTepwil M apXew.
Oco0OeHHOCTH CTPOEHHUS TeTepOoTPOPHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OMOIICHO3AX.

CrpoeHue U (GyHKIMOHUPOBAHWE JyKapuUOTHYECKOW kieTku. [lmazmarmyeckas
MeMmOpaHa (rutazmanemma). CTpykTypa mia3Matudeckoil MmemoOpansl. TpaHcopt
BEIIECTB 4Yepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: mnaccuBHbIM  (muddysus,
obneru¢HHas auddysus), akTUBHbINA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
Ttpancnopt). [lomynponuriaemocts MeMOpanel. Pabota HaTpuii-kamueBoro
Hacoca. DHAOIMUTO3: MUHOLKTO3, (haronuTo3. Dk301MTO3. KileTouHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTeHHI, TpUOOB.

Huromnasma. I[{uto3oms. Ilutockener. JIBmkeHue mUTOIIa3Mbl. OpraHOHIBI
kineTku. OmHoOMeMOpaHHBIE OpPraHOWBI KIETKU: HHAOIUIa3MaTHUeCKas CeTh
(BIIC), anmapat I'onpmku, TU30COMBI, UX CTpoeHHE W (YHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUAOB KieTKkd. CTpoeHHe TPaHyISIpPHOTO PETHKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [nmagkuii




(arpanyssipHBINA) SHAOIUIA3MATUYECKUN peTHKYIyM. CekpeTopHas (QyHKUIUSA
annapara [osbmku. TpaHcnopr BemiecTB B KiIETKe. Bakyoin pacTUTENIBHBIX
kierok. Knerounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPTaHOU/BI KJIIETKH: MUTOXOHAPUH, TUIACTUIBL.

Crpoennie u (QyHKIMM MUTOXOHIpPWUH ¥ TacTHA. llepBuUYHbBIE, BTOpPUYHBIE U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUINX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannsie opranougsl kinetkun CrpoeHne W (QyHKIMH HeMeMOpaHHBIX
opraHou7ioB KkieTku. Pubocombl. MukpodunameHTsl. MplleyHble KIETKH.
Muxkpotpybouku. Kierounslii menrp. CTpoeHue M [BUKEHUE >KTYTUKOB H
pecHruek. MUKpoTpyOOUKH LUTOTUIAa3Mbl. LIeHTproIb.

SAnpo. ObGonouka spa, XpOMaTHH, KapHoIUIa3Mma, SIAPBIIIKH, UX CTPOCHHUE U
¢byHkuuu. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacmlosOKeHue
XpoMocoM B uHTep(hazHoM sifpe. beiaku XxpoMaTnHa — TUCTOHBI.

Kiterounsle BrmroueHus. CpaBHHUTENbHAs XapakTEPUCTHKA KIETOK 3YKapHOT

(pacTuTenbHOM, KUBOTHOM, IPUOHOIN)
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AccMMWIIAIIAS W JUCCUMUJISIIUS — JBE CTOPOHBI MeTabonm3Ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIN U TETepOoTPO(dHBINA. YUacThue KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTudeckoe oOecrnedyeHue KieTku: mpepamieHne ATD B
0oO0MeHHBIX TmporeccaX. {DepMEHTATHBHBIM XapaKTep peakiuil KIETOYHOTO
Metabonmm3ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHWU3M JCHCTBUSL
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPraHMUYECKUX KaTaau3atopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBHCUMOCTb CKOPOCTH (EepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHUYECKHX BellecTB B KkieTke. DorocuHre3. Poiib
xJjioporiactoB B mponecce ¢dotocuHTe3a. (CBeroBas U TeMHOBas  (asbl.
[IponyktuBHOCTH oTOCHHTE3a. BnusHue pa3nuyHbiX (aKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHue poTocuHTE3A.

XeMmocunre3. PazHooOpasue opraHn3MoOB-XeMOCHUHTETUKOB: HUTPUPHUIUPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOaKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHBIe opraHusMbl. Buael Oposkenus. I[IpoaykTel OpoxeHHS U HX
UCTIOJIb30BAHUE YEJOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmena. [loAroToBuUTENHHBIN
stamn. [ TUKoIN3 — OECKUCIOPOTHOE PACIEIUIEHUE TIIFOKO3BI.

buonornueckoe OkuCiIeHHE, WM KJIETOYHOE JbixaHue. Poib MUTOXOHApPUHN B
npoiieccax OMOJIOTUYECKOTO OKUCIICHUS. Huxnuueckue peaKkuuu.

OxucnurensHoe ¢ochopunupoBanue. [lpeumymecTa aspobHOro myru ooMeHa




BEIIECTB Mepet aHadpOoOHBIM. D(H(HEKTUBHOCTH SHEPTETUIECKOTO OOMEHa

2.5

Peakuuu MmarpuuHoro cuHTe3a. lIpMHIUI KOMIIJIEMEHTApHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanmu3anus HacieacTBeHHON nHpopManuu. [ 'eHeTuaecKuii
Ko, ero cpoucrBa. Tpanckpunuusa — Mmarpuusblid cuHTe3 PHK. IlprHnumnsr
TPAHCKPUIILKUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIUIEIbHOCTb, ACHMMETPUUHOCTb.
Tpancnsuus u ee sranbl. Yuactue TpaHcnopTtHeix PHK B OGuocunTese Oenxa.
VYcnoBusi OmocunTe3a Oenka. KoampoBanme amuuoxucinor. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHBHOCTU T'€HOB Y
npokapuot. ['unoresa omepona (P. XKaxo6, K. Mano). Perynsius oOMEHHBIX
IporeccoB B KieTke. Kiletounslii romeocras.

Bupycbl — HexsieTouHble (opMBbl KM3HM M oOiuratHele mapa3utel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycupie 3a0oneBaHust 4enoBeka, ®HBOTHBIX, pacteruid. CIINJI, COVID-19,

COMAJIbHBIC U MEIUIIMHCKHE HpO6HeMBI

2.6

Knerounsrii mwkn, ero mepuoabl W perymsimus. HWHrepdaza u  MuUTO3.
OcoOeHHOCTH TpOIECCOB, MpOTEKamuX B HHTepdasze. [loaroroBka KIETKH K
nenennto.  [IpecuHTeTnyeckuid  (MOCTMUTOTHYECKHM), CHHTCTHYECCKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHI ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permmmkanus. Ilpunumnsr permkanuu  JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJIYyKOHCEPBATUBHBIM CHHTE3, AaHTUIAPAIIEIBHOCTD.
Mexanu3m pernkanuu JJHK. Xpomocombl. Ctpoerune xpomocoM. Teromepsl u
TejaoMepa3a. XPOMOCOMHBIM HaOOp KIETKH — KapuoTuN. JIMIUIOWAHBIA W
rariouHbIn - Habopbl  XpomocoMm. ['omonoruunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue xnetku — Muto3. CTaluu MHUTO3a M MPOUCXOISIINE B HUX IMPOLIECCHI.
Tunel mMuto3a. Kapuokunes u nurokuHe3. buonornueckoe 3HadeHHE MHUTO3a.
Perymsmus mutoTrueckoro nukia kietku. [Iporpammupyemas kinetounas rudenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OHMOJIOrn4YecKas CucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJILHEBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buael 0ecronoro  pa3sMHOXKEHHs: TOYKOBAHHWE, CIHOPYIISIIHS,
(parMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3mHosxenue. [lonoBbie kneTku, uau rameTsl. Meito3. Ctaguu Melosa.

[ToBenenue xpomocom B Merioze. Kpoccunrosep. buonornueckuii cMbicit Meiio3a




1 II0JIOBOTO Iporiecca. Meno3 U ero MecTO B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiieBoe passutue. I'ameroreHes y *HUBOTHBIX. [lonoBBIE Keme3bl.
OOpasoBanre ¥ pa3BUTHE IMOJIOBBIX KJIeTOK. CrnepMaroreHe3 W OOTeHe3.
Crpoenue mosnoBbIX KiIeTOK. OIUIOJOTBOPEHHE M SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pa3BuTHE OpraHu3moB (oHrtoreHe3). Craauum 3MOpHOreHesa
KUBOTHBIX (Ha npumepe aarymku). poonenue. Tunst qpodaenus. OcoOeHHOCTH
Npo0JieHUsT MJIEKONUTAOLIUX. 3apOJIbIIIEBbIE JTUCTKU (racTpyssuus). 3akiajaka
OpPraHoB M TKaHEW W3 3apOJIbIIIEBbIX JINCTKOB. B3anmHOE BIMsAHWE YacTei
pa3BHBAIOIIErocss 3apojblimia (3MOpHOHANbHAS WHAYKIMS). 3akiajka IjIaHa
CTpOEHUS JKMBOTHOTO KaK pe3ysbTaT HMEepapXUUYECKUX B3aHUMOJIEHCTBUN T'€HOB.
Brnusiaue Ha SMOpHOHANIbHOE pa3BUTHE PA3TUYHBIX (PAKTOPOB OKpYXkKaromen
Cpepl.

Pocrt u pa3zsutue xxuBoTHBIX. [locTaMOproHanbHbIN nepuo. [IpsMoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMyeckoe 3HaueHHWE MPSIMOTO M HENPSAMOro pPa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XKUBOTHBIX. (DaKkTOphl perynsuuu
pocTta >KMBOTHBIX M 4yenoBeka. CrTaauu NOCTIMOPHMOHANBHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ametodur m cnopodur. Meio3z B
JKU3HEHHOM 1MKie pacteHuil. OOpa3oBaHme cmop B Tpoliecce Meko3a.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoIiHOE OMI0IOTBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3sBUTHUEC CEMCHU. MexaHH3MBI peryisanun OHTOIr€HE3a y paCTeHHfI N ) KMBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3BUTHA TI'CHCTUKHM KaK HayKH. OcHOBHBIC
TeHETHYCCKHE IIOHATHS M CHUMBOJIBL. ['OMOJIOTHYHBIE XpPOMOCOMBI, aJlJICTIbHBIC
I'CHbI, AJbTCPHATHBHBLIC IIPU3HAKH, JOMMHAHTHBIM H peI_ICCCI/IBHHﬁ IIPHU3HAK,
roMo3urora, rerepo3nurora, 4YucCTas JHNHHA, l"I/I6pI/LZ[I>I, T'CHOTHII, q)eHOTI/IH.
OCHOBHBIC MCTOBI I'CHCTUKU: I I/I6pI/II[OJ'IOI‘I/I‘ICCKI/II7[, I.IHTOJ'IOFPI‘IGCKPIIZ,

MOJICKYJISIDHO -TeHETHYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aK0H eIuHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno npomuHHpoBaHHs. BTopol 3akoH
Mengenss — 3akOH pacHIeIUIeHHs NpHU3HAKoB. lluTojmoruueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ UoTe3a YuCTOThI TaMeT.

Ananusupyromiee ckpemuBanue. [IpoMeXyTOUHBIH XapakTep HacjielI0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemrBanue. Tperuid 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA ITPU3HAKOB. L[I/ITO.HOF NYCCKUC OCHOBBEI I[I/IFI/I6pI/IIIHOI‘ ()




CKpELIMBAHMUS.
CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuerieHHoe
HACJIEIOBAaHUE T€HOB, HAPYLICHHE CUEIUICHHUS MEXAY TIeHaMHu. XpOMOCOMHas
TE€OpUsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAHM3M OIIPEACIICHHs Ioa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId W TeTEepOraMeTHhIM MnoJ. I'eHeTmueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue mNpHU3HAKOB, CIEIUVIEHHBIX C
TOJIOM.

I'enotun kak nenoctHas cucrema. [lLieloTponus — MHOXKECTBEHHOE JIEHCTBUE
reda. MHOXECTBEHHBIM aienn3M. Bj3anmMoaeicTBHe HEaUICIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpensl npu popmupoBanuu peHotumna. M3MeHunBocTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. BUbl N3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

Monaudukanronnas  u3MeH4MBOCTh. Posib  cpeapl B opmupoBaHHU
MOTMPHUKAMOHHON n3MeHunBoCcTH. HopMa peakunu npusHaka. BapuaumoHHBIN psijg
n BapuanuonHHas kpuBas (B. Woranncen). CsoiictBa MoauduKanMOHHOM
N3MEHYHUBOCTH.

I'enoTunnyeckas n3MeHUNBOCTb. CBOMCTBA TEHOTUITNYECKON N3MEHYMBOCTH. Buibl
TeHOTUIIMYECKOI N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatiBHAsT W3MEHUMBOCTh. MeiH03 © TOJIOBOM TMpOIleCC — OCHOBA
KOMOMHATUBHOM M3MEHYNBOCTH. POJIb KOMOMHATHBHON M3MEHUMBOCTU B CO3/1aHUU
IeHETUYECKOT0 Pa3HOO0pasus B pe/ieax 0HOTO BUA.

MyTranuoHHas U3MEHYMBOCTD. BUIbI MyTaluii: FeHHbBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE M MHAYLMPOBAaHHBIE MYTALMH. SNEpHBIE M LIUTOILUIA3MATHYECKUE
Mmyrauud. CoMaTu4ecKue U NojaoBble MyTauuu. [IpuurHbl BOSHUKHOBEHMS MyTallUi.
Myraressl M KX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallHOHHOIO
npoiiecca. 3aK0OH TOMOJIOTMYECKHX PsIIOB B HAacIeACTBeHHOM n3menunBoctu (H.W.

BaBI/IJ'IOB). BHCHI[CpHaH HU3MCHYMBOCTD U HACJIICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas @porpaMma HCCIEIOBAHHUS T€HOMa
yenoBeka. Meroapl  HM3y4eHUsT TE€HETUKM  4YeJIOBEKa: TI'€HEaJlOrM4yecKui,
OJIM3HEIIOBBIN, IIUTOT€HETUUECKHUH, MONYJIALIMOHHO-CTaTU CTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE OIpeaeIICHUE T€HOTHUIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM UYHCIIE C MOMOIIBIO
[111P-anamu3a. HacnencrBenHble  3a00jeBaHUs  4YelloBeKa. [ eHHBIE W
XPOMOCOMHBIE 0o1e3HU YyeJoBeKa. bone3nn C HaclIeJICTBEHHOM
MPEeAPACIIOIOKEHHOCThIO. 3HAYEHUE MEUIIMHCKON I€HETUKU B MPEIOTBPALLIEHUN

1 JICUCHUH TCHETUYECKUX 3a00JIeBaHMi yeaoBeka. CTBOJIOBBIE KIIETKH




3.6

JloMecTukalys 1 celeKuus. 3aposkIeHUE CEJIeKIUH U JoMecThKamy. Yuenue H.U.
BaBuioBa o meHTpax MpOUCXOXKACHUS U MHOT000pasusl KyJbTYpPHBIX PAacTEHUH.
Ponb cenexuuu B co3gaHuM COPTOB pacTeHUN U NOpoJ )KUBOTHBIX. CopT, mopoJa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B HAacjleACTBEHHOM m3meHunBoctu H.U.
BasuoBa, ero 3Hauenue i CENEKIIMOHHON PabOTHI.

Metoapl  celeKuMOHHOW paboThl. MCKycCTBEHHBI OTOOpP: MAacCCOBBIA |
VH]IUBUy AJIbHBIM. Jrarsl KOMOMHAIIMOHHON CCJICKIIMH. UcnriTanue
IpOU3BOJUTENEH MO0 TOTOMCTBY. OTOOp IO TE€HOTUIY C IOMOUIbIO OLEHKHU
(eHoTHIIa TOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ roMolbto aHanu3za JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOM paboThl. Panuannonsslit u
XMMHUYECKUH MyTareHe3 Kak MCTOYHUK MyTaluid Yy KyJIbTYpHBIX (opm
opraHu3moB. lcnonp30BaHHE TEHOMHOIO  PENAKTHUPOBAHMS M METOJOB
pexomOuHanTHEIX JIHK 17151 momydeHust HicXoiHOTO MaTepuana Juis CEelneKIUH.
[Tonyuenue nonumnuouaos. BaytpuBunoBas rudpunuzanus. biuskopoacTBeHHoe
CKpelllMBaHue, Wik UHOpuAuHT. HepoacTBeHHOE CKpeluBaHue, Wil ayTOpHUIUHT.
I'ereposuc u ero npuunHsel. VMcnonb3oBanue rerepo3uca B cenekunu. OTaaneHHas
rubpuam3anus. [Ipeogonenne Oecruromsi MEXBHIOBBIX THOPUAOB. JlocTmkeHMs

CCIICKIIN paCTeHI/Iﬁ N XKMBOTHBIX

3.7

OOBEKTHI, HCTIONIb3YEMbIC B OMOTEXHOJIOTHH, — KJICTOUYHBIC ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTePUCTHKA. TpagulMOHHAsE OHOTEXHOJIOTHS:
xjeboneueHne,  TOJyYeHHE  KHCIOMOJIOUYHBIX  MPOIYKTOB,  BHHOJIENIHUE.
Muxkpo6uosnornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX TEXHOJOTHM.
[IpousBogcTBO  O€nka, AMHHOKMUCIOT W  BUTAaMHHOB.  VCKycCTBeHHOE
OIUIOJIOTBOPEHHE. PEKOHCTPYKIMS SUICKIETOK W KIOHHPOBAHUE IKHUBOTHBIX.
Metoa TpaHCIUTaHTAIMH SACP KIETOK.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKYCCTBEHHBI CHHTE3 TeHa U
KOHCTpyrpoBaHue pexkomOuHanTHeIXx JIHK. J[locTwkeHuss W NEpCHEKTHBBI
XPOMOCOMHOW W TCHHOW WHXCHEpUH. MEIUIMHCKHE OWUOTEXHOJIOTHH.

HMcnonp30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OPraHnu4cCKoOro Mupa
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buonoruueckoe pa3Hoo6pa3He OpPraHnu3smoB. COBpCMeHHaSI CHUCTEMaA
OpraHnu4eCcKoro mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpTraHHu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIILI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUSA N KUBHCACATCIBHOCTU OJHOKIICTOYHBIX OPTraHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIIH, APYIruc
IIPOTHUCTEI. Kononuanbasie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPraHU3MOB:
aMéGOI/I,Z[HOC, KTYTHKOBOC, pCCHUYHOC. 3aH_[I/ITa Y OJHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTL Y OJHOKJICTOYHBIX OPraHUu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3aumMoCBs3b 4acTeii MHOTMOKJIETOYHOTO OPraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOTO opraHusma. OpraHuszm
Kak enuMHoe nenoe. TkaHu pacTeHWid. TuUIBI  PACTUTENBHBIX TKAHEH:
oOpa3oBaTellbHAs, TIOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.

OcobenHocta cTpoeHMS, QYHKIMI U PACIIONIOKEHHS TKAaHEH B OpraHax pacTCHHN

4.3

BereraruBHble U reHepaTUBHBIE OpPraHbl pacTeHUd. OyHKIMKA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[BUskeHME MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MbI U
Hactuu. llornomenne BOABI, YIVIEKMCIONO ra3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [{pixanue pactenuil. {uddys3us ra3oB yepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cuctembl pacTeHuil. Bblnenenume y pacteHuid. 3amura y
MHOTOKJIETOUHbIX pacTtenuid. Kyrukyna. CpencrBa MacCMBHOM W XMMHYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perymsinus 'y OpraHu3MoB. Pa3zpakMMOCTh M PETyssalus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIIECTBA U UX 3HAYCHUC
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MHOroKJIeTOYHbIE  KMBOTHbIE. B3anMMOCBsA3p  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHM3Ma.
OpranusMm kak eauHoe nenoe. ['omeocrtas. TkaHM )KMBOTHBIX M YeJOBEKa. THUIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIWHUTEIbHAs, MbIIICYHAsA, HEPBHAs.
OcoOeHHOCTH CTpOCHMS, (YHKIIMH W PACIOJOXKEHUS TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CHUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Onopa Tena opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIii U BHYTpeHHUN ckeneT. CTpOeHWE W THUIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. I[luTanue >xuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JICTOYHOE JIbIXaHUeE.

JIpIXaHu€ IT03BOHOYHBIX HBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JCTKUX MO3BOHOYHBIX XKUBOTHBIX. J[pIXaTenbHas cucTeMa 4eloBeka. MexaHu3m
BEHTWISIIIMM JICTKUX Yy MTHUIl W MIJICKONMUTAIOUIMX. TpaHCHOPT BEUIECTB Y
opranu3MoB. TpaHCHOpPT BemecTB Yy XUBOTHbIX. KpoBeHOcHas cucrema u e¢
opranbl.  KpoBeHOCHass ~ cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIleHHs. DBOIIOIMOHHBIE  YCIOXKHEHHUS CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >XKMBOTHBIX. BbineneHue y opraHu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTUTENbHbIE BaKyoau. Opransl BeiaeneHus. CBs3b MOJIOCTU Tea
C KPOBEHOCHOM M BBIICTUTEIBHOM cHUcTeMaMu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI W HX

IIpOU3BOJIHEBIC.




Pa3znpaxxumMocTh U peryisiius y opranu3MoB. Pa3ipa’kuMocTh y 0THOKIETOUHBIX
opranu3moB. Takcuchbl. Pa3gpakumMocTs U peryisiiuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peeKTopHas peryisiusi y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBhas cuctema u e€ otzensl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamMMm st 3GQPEKTHBHON (PYHKIIMOHAIBHOU
AHHOTALlMU  T'€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTaboJI0MOB

MHKPOOPIraHU3MOB, PACTEHH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3JI0POBLE

5.1

Opransl 1 cucTeMbl OpraHoB 4enoBeka. OT/enbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduekropHass nyra. be3ycnoBHblE M yCIOBHBIE
pednexcsl. ['ymopanbHas peryiasiuss W SHAOKPUHHAs CHUCTEMa >KUBOTHBIX H
yenoBeka. JKenespl SJHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM M SHAOKpHUHHOW cucteM. ['unoTamamo-runodusapHas

cuctema. Pedrnexc u pedexropnas myra. besycnoBHbIE U YCIOBHBIE PEIICKCHI

5.2

3ammurta opranusma oT OosiesHed. IMMmyHHas cucteMa denmoBeka. KiieTrouHblidi u
TYMOpaJbHBIA HMMMYHHUTET. BpOXXICHHBIN, NpUOOPETCHHBIN crenuduaeckuit
UMMYHUTET. Teopusi  KJIOHaIbHO-CENEKTUBHOrO uMMyHHTeTa  (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib

BPOKJICHHOTO MMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBenocnas cucrema u e¢ opranbl. Cepjie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpaienus. PaboTa cepia u e perysisius

5.4

pixanue denoseka. uddy3ust razoB yepe3 MOBEPXHOCTh KIETKU. J[pIxarenbHast
cucreMa 4yenoBeka. JIpIxaTenbHas  MOBEPXHOCTb.  Perynsiust  AbIXaHus.

JlprxaTenbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMA YCJIOBCKA. OT,I[CJ'IBI MMUIICBApPUTCIIBHOTO TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIe KCIIC3BI. BHYTpI/IHOHOCTHOG u BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBel u ux mnpousBoanble. Opranel BelaeneHus. llouku. CtpoeHue u
¢ynkunonuposanue Hedpona. unbTpanus, cekpenust 1 00paTHOE BcachbIBaHUE

KaK MCXaHHU3MbI pa6OTBI OpraHOB BBIACIICHUA. O6paSOBaHI/IC MOYH Yy 4YCJIOBCKaA

5.7

I[BI/I)KeHI/Ie yeJloBeKa: MblieyHas cucteMa. CKeIeTHBIC MbIIINBI 1 HUX pa60Ta.

CTpOeHI/Ie 1 THIIBI COCIUHEHMS KOCTEM

TCOpI/ISI 3BOIIOLMHU. Pa3BuTHE )KU3HU HA 3emie

6.1

3BOJ’IIOI_[I/IOHHaH TCOpUA 4. I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUKHOBCHHA

AapBUHH3MA. Kuzup n Hay4dHad JCATCIbHOCTDb 4. I[apBI/IHa.




JIBrkymue cuiibl 3Bojouuu BUaoB 1o Y. JlapBuHy (BbICOKasi HMHTEHCUBHOCTh
pa3MHOXEHHsST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunTeTnuecko Teopun 3Boitonuu (CTD). HelitpampHas Teopus
sBosonnd. COBpEeMEHHas HBOJIIOIMOHHAsT OMOJIOTHs. 3HAUYEHHUE HBOJIFOIMOHHOM

TEOpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOUW KApTUHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas eauHuna 3BoyolUU. COBpEMEHHBIE METObI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi W CTPYKTypbl mHomynasuuil. M3meHeHue
reHooHa MOMYISIIMKM KakK 3JIEMEHTApHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

DOneMeHTapHble  (GakTOpbl (ABWKYIIME CHJIBI) OSBOJIOUUHU. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuUuMBOCTh. [Jlpeiid reHoB — ciydaiiHble
HEHAIPaBJICHHbIE HM3MEHEHUS YacToT ajulesied B HOmynauusx. OPQexT
OCHOBATEJIS. Murparmu. N3omsanus MO YJISALIAN: reorpaduueckas
(pocTpaHCcTBEHHAs ), OHoIoTHYecKas (PEernpoyKTHUBHAS).

EcrectBennsiii  oTOOp — HampaBisitomuid  ¢aktop  SBoonMH.  DOpMBI
€CTECTBEHHOT0  O0TOOpa:  JABIKYLIUN, CTAaOMIM3HUPYIOUIUN,  pa3pbIBAIOLINI
(mu3pyntuBHBI). [TotoBo# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucnocobieHuid y opranu3MoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kpurepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yibTatr
MUKpO3BOJtoNu. M3omsuus — kitoueBoil daktop BupooOpazoBanus. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IMOJIMIUIOMIU3aIus,
rubpuanzays). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOIOTHYECKOTO PAa3HOOOpA3HsL.

Ponp sBosonMOHHON OMoJIOTHH B pa3pabOTKe HAayYHBIX METOAOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOIIONKS U KOABOJIOLHMS IMAPa3UTOB U HMX XO3SEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUYHMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

Cc Hel

6.3

Metonpl n3ydeHns MakposBostonuu. [laneoHTosmornyeckue MeToApl M3y4EHMs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
Bbuoreorpaduueckune metoab! n3yueHus spontonun. CpaBHeHue (Gaopsl U (ayHbl
MaTEepHKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emian. Bunasi-sHaemMuku u
PEJUKTBI.

3M6pI/IOJ'IOFI/IquKI/Ie )51 CpaBHI/ITeHLHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOAbI H3Y4YCHUS




OBOJIFOIINH. TI'eneTndeckue MeXxaHHU3MBI O9BOJOOUHN OHTOI'€HE3a U IIOABJICHHUSA
OBOJIFOIITMOHHBIX HOBIIICCTB. I"'oMmooruuneie u AHAJIOTUYHBIC OpTraHbI.
PymumenTtapusle  opranbl M araBu3Mbl.  MOJIEKYIISIPHO-T€HETUYECKHUE,
61/IOXI/IMI/I‘-ICCKI/IC u MaTeMaTU4YCCKUe METOAbI HU3YyUCHUA 3BOJIFOITNN.
T'omosoruyueie reHEL COBpeMeHHLIe MCTOABI IMMOCTPOCHUS (1)I/IJIOF€H€TI/I‘I€CKI/IX
JICPEBHEB.

XpOMOCOMHI)Ie MyTallMy U 3BOJIIOLUA TCHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuia) sBoJOUMHA. HeoOpaTHMOCTh 3BOJIIOIUHM.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMU

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS JKU3HUM Ha 3emie. AOUOreHe3 U
naHcnepmus. JloHay4dHbIe MPEACTABICHUS O 3apOKICHUH KU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXKIE€HUS JKU3HU U €€ OIPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamranmanum, JI. Tlactepa. IlpoucxokneHue XKU3HU |
acTpOOHOJIOTHSL.

OcHoBHBIE 3Tanbl HEOpPraHM4ecKoW sBoJitouuu. [lmanerapHas (reosoruueckas)
IBOMIONMS. XHUMHYECKash DHBOJIOLUMA. AOHOT€HHBI CHHTE3 OPraHU4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumtepa u I'. Opu. OO6pazoBanue
nojJmMepoB M3 MoHoMepoB. KoanepBatHas rumnore3a A.M. Omapuna, runoresa
nepBuuHoTro OynboHa Jk. XosmeliHa, reHeTwdeckas rumoteza [. Meémnepa.
Pu6osumer (T. Yek) m runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnn u metonpl €€ u3ydeHus. MckomaeMbple OpraHM4eCcKHe OCTATKH.
I'eoxponosnorust u e¢ meroApl. OTHOCUTENbHAA U A0COJIIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHoNOrnyeckas mKaia: 30Hbl, 3pbl, IEPUO/IBI, SITOXH.

HauanbHbie 3Tanbel opranndeckoil 3Borouuu. [losiBneHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BO3HUKHOBEHHE TEPBBIX DKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJICHKY KaK aHaJIoT MEPBBIX Ha 3emiie COOOIIeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cuMOHOTreHe3). DBOJIIOIMMOHHOE MPOUCXOXKIACHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OCHOBHBIE ATalbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacteHuil. Bbixon pacrenumii Ha cymy. llosBieHue CcHopoBBIX pacTeHHM H
3aBoeBaHne MMH cymu. CemeHHble pacTeHMs. [IponcxoxaeHne IBETKOBBIX
PaCTCHHH.

OcCHOBHBIE 3Tambl HBOJIOIMU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBsie Xopa0BbIE )KMBOTHBIE. JKN3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne am¢pubuil n pentuwinid. [IpoucxoxkaeHne MICKOMUTAIOMUX U




ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTue xu3Hu Ha 3eMJie 10 3paM U MEepUoJiaM: apXeH, MPoTEpO30i, Najleo30M,
Me3030H, KaiHO30#. OOmas xapakTepUCTHKa KiIuMaTa H TI'eOJIOTUYSCKUX
npoueccoB. [losBieHne U paclBET XapaKTEpHbIX OPraHU3MOB. YTieoOpa3oBaHUeE:
€ro YCIIOBHSI M BJIHMSIHAE Ha Ta30BbIi COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — SKOJOTMUYECKHE Kpusuchl mponuioro. Ilpuumnbl u
CJIEICTBUSL MacCOBBIX BbIMUpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPU3HUC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomosioruu. Metonel aHTpornosiorur. CTaHOBJICHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHUH.
Cxo/AcTBO 4YelioBeKa C JKUBOTHBIMU. CHCTEMATHYECKOE IMOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJOBEKA C  JKMBOTHBIMH:  CPaBHUTEJHHO-
MOP(OJIOTHIECKHE, AMOPHUOIOTHYECKHE, (U3HOI0TO-OMOXUMHUYECKHE,
noBesieHYeckre. OTIUYHUs YeJIoBeKa OT KUBOTHBIX. [IpAMOX0XKICHIE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBLHON
CUCTEMBI.

JBwxkymue cuibl ((PakToOphl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COLUATbHBIC.
CooTHoleHre OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOT€HE3a. ABCTPATIONUTEKN — IBYHOTHUE TIPEAKHU JIFOJEH.
UenoBek  ymenblil, TI€pBbIE  M3rOTOBJIEHUS Opyauil  Tpyaa. YenoBek
MPSMOXOJISAIIMKA W TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YenaoBek
reiienbOeprekuii — oOImUi MpeloK HeaHAEPTAILCKOIO YeJlIOBEeKa U YeJIOBeKa
pazymHoro. YenoBek HeEaHAEPTATbCKUNM KaK BUJ JIIOJCH XOJIOAHOTO KiuMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THUIA, JEHHUCOBCKHII YEIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIOLUS COBPEMEHHOTO 4eJoBeKa. EcCTecTBeHHBINI OTOOpP B MOMYJSAIUSAX
yenoBeka. MyTalumoHHBINA mpouecc U noauMopdusM. [lomynsunoHHbIE BOJHBL,
npeiid reHoB, murpauus U «3PpQexT ocHOBATENs» B MOMYISIIUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. Ilonstue o pace. bonpime packl: eBporneouaHas
(eBpasmiickasi), aBCTpajo-HerpoujaHas  (PKBaTOpHAJbHAs),  MOHTOJIOUTHAS
(a3maTcko-amMepuKaHckas). Bpems u myTH pacceleHHs] uYeloBeKa MO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecOCTOSITENBHOCTH — pacHu3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpelbl.
Bnusinue reorpaduueckoit cpeasl u apelipa TeHoB Ha Mopdonorui U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHCTEMEI U MMpUCynmue UM 3aKOHOMCPHOCTU




7.1

Pasnens! u 3agaum 3xosoruu. CBsA3b 3KOJIOTHH C IPYTUMU HAYKaMU.
Mertoapl skonorud. IloneBbie HaOMrOAEHHA. DKCIEPUMEHTHI B  HIKOJIOTHU:
MPUPOJHBIE W JaboparopHble. MoJenupoBaHUE B DKOJOTUU. MOHUTOPHHT

OKpYXaIOIlel Cpe/ibl: JTOKAIbHBIN, PErMOHATIBHBIN U TTI00aTbHBIN

1.2

Okonorndyeckue (akToOpsl M 3aKOHOMEpHOCTH WX neiictBus. Kiaccuduranms
9KOJIOTUYECKUX  (PakTOpOB: abMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS  JKOJIOTHYECKUX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHEBIC |
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKoJIOTHYecKuil QaxTtop. [leficTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpPraHu3Mbl. OKOJOTUYECKHE TIPYIIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
dotoneproaus3M.

Temnepatypa kak »dkojoruuyeckuil ¢akrop. JlelictBue TeMmieparypbl Ha
opraHusmsl. [IoHKHWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

BnaxHocte kak okojorudeckuil akrop. IlpucrnocoOnenust pacteHuid K
NOJJIep>KaHUI0 BoJHOro OanaHca. Kiaccudukanus pacTeHui MO OTHOILEHUIO K
Boze. [IpucnocoGieHus JKUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.

Cpensl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyIIHAs, IOYBEHHas,
riyOMHHAs  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HMKO-XUMHUYECKHE
0COOEHHOCTH cpejJl oOuTaHus OpraHu3MoB. [IpucmocoOneHus OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putMbl. BHenHue u BHyrpeHHUE puTMbl. CyTOUHBIE U TOAUYHBIE
putMbl. [IpHcrocOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHUH
AKHU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsTue o >xu3HeHHOW ¢opme. JKu3HEeHHBIE
(GopMBl pacTeHMii: J1epeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THJIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buoTtnueckue ¢axTopbl. Buabl OMOTHUECKMX B3aMMOAEHCTBHM: KOHKYpeHLUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomepauus, MyTyalausM,
KOMMEHCAJIU3M (KBapTUpaAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCcTBUS  (Tommueckue, (opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBMIA Il CYIIECTBOBAHMS OPIaHU3MOB B cpejie

oOuTaHUs. HpI/IHHI/IH KOHKYPCHTHOT'O HCKIIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTCPpUCTUKHU TOMYJISIIHU. HOHy.TISII_II/ISI KaKk OMOJIOrMUYecKas

cucremMa. Poib HEOTHOPOTHOCTH Cpefbl, PU3NYECKUX OapbepoB U OCOOEHHOCTEN




O6uooruu BUJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIIHA.
OcHOBHBIE TIOKa3aTeNIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCT,
MUIPALIHSL.

Okojoryyeckasi CTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHamuKa DomyJisiLMKd U e¢ peryiasuus. buoTuueckuil moTeHUMAan MOMYJALUU.
MopenupoBanue AuHaMUKM —nonyiasauud.  KpuBble  pocra  4MCIEHHOCTH
nonyinsaund. Kpusble BbDKMBaHUA. Perynsanus 4MCIEHHOCTH IOIYJSLHANA: pOJIb
(akToOpoB, 3aBUCALIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatue o006 »HKonormyeckod Hume Buga. Mectoobutanue. MHoromepHas
MoJenb dkojormyeckod Humm Jx.M. XatumHCOHA. Pa3Mepbl 3KOJOTHYECKOU
Huwu. [loTeHnmanbHas v peann3oBaHHas HUILIH.

Bun xak cucrema mnomynsuuil. Apeanbl BUIOB. BuIbl M UX JKU3HEHHbIE
CTpaTernd.  3aKOHOMEpPHOCTHM  IOBEIEHWUS W  MWIpauuid  >KMBOTHBIX.

brnonornueckme nHBa3NHu YYXCPOOHBIX BUI0OB

7.4

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OuoIreHo3e. DKocHCTeMa KakK OTKpbITas cuctema (A.J[x.
Tencnu). @yHKUMOHANBbHBIE OJIOKH OPraHU3MOB B HSKOCHCTEME: MPOAYLIECHTHI,
KOHCYMEHTHI, penyueHTol. Tpodudeckue ypoBHU. Tpoduyeckue Lenu U CETH.
AbGuoTtnyeckue 010ku skocucteM. [louBbl U mibl B 3KOocucTeMax. KpyroBopot
BEILECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTEMBbI. buomacca W mpoaykius. DKOJOTHYECKHe
MUPAMHU/JIBL YKcell, DMOMacChl U SHEPTUU.

HampapiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunbie u
BTOpPUYHBIE CYKLIECCMHM M WX MPUYMHBIL. AHTPONOreHHbIE BO3JCHCTBHS Ha
cykueccuu. KnumakcHoe coo6mectBo. bruopaznoobpasue u noHoTa KpyroBopota
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCHUCTEMBI. AHTPOINOTEHHBIE HSKOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexx1y aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMHU.
YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢opa u
¢dayna. CuHaHTponM3aLnus ropoAckoit GayHsl. buonornueckoe u Xo3sicTBEHHOE
3HaYeHHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPrUM U BELIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMAMH. Y CTOMUUBOCTD
OpraHU3MOB, TOMYJISIIMM M 3KOCUCTEM B  YCIOBHMSIX E€CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3ACHCTBUI

7.5

buochepa — oOmermnanerapHas o00onouka 3eMiH, TAe CYIIECTBYeT WIH




cyliecTBOBasiia u3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. Ob6nactu
o6uocdeps u e¢ cocras. JKuBoe BemecTBO OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cymiecTBOBaHUsl Ouocdeprl. OcobeHHocTn Ouochepbl Kax
ro0anpHOM  dKOocUCcTeMbl.  J[MHamMudeckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BelIecTB M OHOrC€OXUMHYECKHME LHKIBI (yriaepona, a3ora).
PurmuuHOCTS siBNeHMI B Ouocdepe.

3onanbHOCTE OMochepsl. Tlonsatne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOWHBIC Jieca, CMEIIAHHBIC W NIMPOKOJMCTBEHHBIC Jieca, CTEIM, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOphS. KiMMaT, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U (YHKIIHS >KUBBIX CHUCTEM, OLICHKA MX PECYPCHOTO MOTEHIMANA W

o6uochepHbIx QyHKIUI

7.6

DKOJIOTHYECKHE KPU3KCHI U UX MPUYMHBL. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3AyXa. 3arps3HEHUE BOJHOWM CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymenue nousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTNIOTEHHOE BO3JICMCTBHE HAa PACTUTEIBHBIM M KMBOTHBIA MHp. OxpaHa
PacTUTENBHOTO M YKUBOTHOTO Mupa. OCHOBHBIE NMPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacupie kaurn. OcobGo oxpansieMble mpupoansie Ttepputopun (OOIIT).
borannueckue caspl U 300J0THYECKHE MAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA W IPHUPOIBL.
PannonanbHOe  TpPUPOIONOIB30BAaHME M COXpaHEHHE  OMOJIOTHYECKOTO

paszHooOpa3us 3emin




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

YyeOHUKH:

[Taceunuk B.B., KamenckuitA.A.,Pyonos A.M. u apyrue/llon pen. Ilaceunuka
B.B. buonorus 10 M. [Ipocsemenne 2023

TepemoB A.B., IletpocoBa P.A, buonorus. buosioruueckue cuCTeMbI U
nporeccsl 10 kmacc OOO MO MHEMO3HMHA" 2023

[Taceunuk B.B., KamenckuitA.A., Pyonos A.M. u npyrue/Iloz pen.
ITaceunuka B.B. buonorus. 11ki.- M. : [Ipocsemenne,2023

TepemoB A.B., IletpocoBa P.A, buonorusi. buosioruueckue cUCTEMbI U
nporeccol. 11kmacc.-M.: OO0 MOl MHEMO3NHA" 2023

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU

HUHTEPHET

1. https://edu.gov.ru/ — caitr Munnpocsemenus PO.

2. https://edsoo.ru/ — Caiit «kEnunoe coaepxkanue o0IIero 0opa3oBaHMsD».

3. http://samregion.edu.ru — caiit MunuctepcTBa oOpazoBaHus U Haykun CamapcKoin
obmnacru.

4. http://obrnadzor.gov.ru/ — ®enepansHas ciyx0a o Haa30py B chepe 00pa3oBaHUs U
HayKH.

5. www.fipi.ru — denepanbHbIi HHCTUTYT neaarorndeckux usmepennii (GUIIN).

6. https://edsoo.ru/constructor/ — Korcrpykrop pabodnx mporpamm.

7. http://www.prosv.ru — caiit u3narenbcrBa «IIpocBerieHue.
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