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IMNOACHUTEJIBHAS 3AIINCKA

Jannas pabouast mporpamma Kypca «AKTyaldbHbl€ BONPOCHI OUOJOTUU» IS
10-11 kmacca pa3paboTaHa B COOTBETCTBHHM CO CIEAYIOIIMMU HOPMATUBHBIMU
JIOKYMEHTaMMU:

sdenepanbHbiM  3aKOHOM Ne273-®3 ot 29 nekabps 2012 roma «OO06
oOpazoBanuu B Poccuiickoit deneparmy ¢ U3MEHEHUSIMU U JOTIOTHEHUSIMU;

*@eziepanabHbIM IOCY/IapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
oOuiero oOpa3oBaHusi, YTBEPKACHHBIM IMPUKa30M MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccutickoit ®enepannu ot 17 masg 2012 r. Ne 413 ¢ usmenenusamu (IIpukas
MunucrtepctBa mnipocBenieHusi Poccuiickoir ®@exnepanuu ot 12.08.2022 No 732
(3apeructpupoBan MuntoctoM Poccun 0112.09.2022 Ne 70034) ¢ mocienHuMH
W3MEHCHUSIMU;

*DenepanbHOl  00pa3oBaTEIbHOM  MPOrPaMMON  CpeAHEro  OOIIero
oOpa3oBaHus, YTBEPKIACHHON MpHUKa3oM MMHHUCTEPCTBA MPOCBELIECHUS OT
18.05.2023 Ne 371 (3apeructpupoBana Muntoctom Poccun 0112.07.2023 Ne
74228) ¢ mociaeJHUMHU U3MEHEHUSIMU

[Ipukazom MunucrepcTBa npocsemieHns Poccuiickon ®Penepaunu  OT
10.11.2025 Ne 808 "O BHeceHMM M3MEHEHUH B HEKOTOpPHIE ITPUKA3bI
MunucrepctBa  npocBemieHuss  Poccuiickont @enepanuu, — Kacaroluecs
denepanbHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYaJIBHOTO O0IIEero 00pa3oBaHMS,
OCHOBHOTO 00111eT0 00pa3oBaHusl U CpeIHero ob1iero oopasopaHus"

[locranoBiennemM [7aBHOro TroOCYyJIapCTBEHHOI'O CaHUTApHOTO Bpaya
Poccuiickoit ®eneparuu ot 2 utoHs 2026 roga Ne 19 «O6 yrBepxaennn CII
2.4.2.4283-26 ,,CaHUTapHO-3MIUJEMHUOJIOTHUYECKIE TPEOOBAHUS K OpraHU3aIusM
BOCITUTAHUS U OOYUYECHHUS, OTJBIXA U O3J0POBJICHHUS IETEH U MOJIOAEKH M,

[locranoBiiennemM [7aBHOrO TOCYJIapCTBEHHOI'O CAaHUTAPHOTO Bpaya
Poccuiickoit ®enepanuu ot 28 suBaps 2021 r. Ne 2 «OO0 yTBepx AeHUU
caHuTapHbix npaBui u HopMm CanlluH 1.2.3685-21 "['urnennyeckrie HOpMaTUBHI U
TpeboBaHMs K 0OecriedeHnto0 0e30MacHOCTH U (MiM) O€3BPEAHOCTU ISl YEIOBEKa
(bakTOpOB cpeibl oOOUTaHUS"»

* OcHOBHOM 00pa30BaTeNIbHOW MpOrpaMMOi cpeHero odiiero oopa3oBaHus
MAOY «COLII Ne 1.

PaGouas nporpamma kypca pa3padoTaHa C y4ETOM:

* ®PII no Ouonoruu yriyoneraHoro yposss ais 10 — 11 knacca

« Ykaza [Ipe3sunenta Poccuiickoit ®enepauu ot 28 ¢espans 2024 r. Ne 145
«O Crpareruu Hay4YHO-TEXHOJOTHYECKOTO pa3BuTusa Poccuiickoii denepannm»



*Vkaza Ilpesunenta Poccuiickoit deneparuu ot 9 Hos6ps 2022 1. Ne 809
«O0 ytBepxkaeHun OCHOB TOCYIapCTBEHHON TMOJUTUKA 110 COXPAHEHHUIO H
YKPEIUIEHUIO TPAJUIMOHHBIX POCCUICKUX TyXOBHO-HPABCTBEHHBIX LEHHOCTEM» (C
U3MEHEHUSIMU, BHECEHHBIMU YKa3zoM IIpesunenta Poccuiickon ®enepanuun ot 4
mapta 2026 1. Ne 136).

*Pacniopspkenus [IpaButensctBa Poccuiickoit @enepanuu ot 19 Hos6ps 2024
r. Ne 3333-p «OO0 yTBEepkKICHUH KOMIUIEKCHOIO IUIAHA MEPOIPUSTUN 10
MOBBIIICHUIO KauecTBa MAaTEeMATHYECKOTO W €CTECTBEHHO-HAYYHOTO O0pa3oBaHUs
Ha niepuoa 10 2030 rogax.

[IporpaMmma AaHHOTO Kypca MO3BOJSET M3ydarh npeameTr «buonorus» Ha
yriyOoJn€HHOM ypOBHE M OpPHEHTHpPOBAHA Ha TOJITOTOBKY OOydYarOIIMXCAd K
NOCIIEAYIONIEMY  TOJYYEHUI0 OHOJOorHYeckoro oOpa3oBaHMs B By3aX U
OpraHu3alusx cpeaHero npodeccuoHanbHOro oOpazoBanus. OCHOBY €ro
COJICp’KaHUSI COCTABJIAET CHUCTEMa OHOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MpH
U3YYEHUH OOYyYalOIIMMHCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Ppa3/IeNioB
OMOJIOTMM Ha ypOBHE OCHOBHOTO oOmiero ooOpaszoBanus, B 10—11 kmaccax 3tu
3HaHMS MOJYy4YarT pa3BuTHe. Tak, pacmupeHsl W YriayOJeHbl OMOJIOrMYEecKUe
3HaHMSI O pACTEHUAX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHuU3Me 4YeJIOBEKa,
o0IMX 3aKOHOMEPHOCTAX YKWU3HM, JIONOJIHUTEIBHO BKIIFOUYEHBI OHOJIOTHMYECKHE
CBEJICHHSI MPUKJIAJHOTO U MMOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO MCIIOJIb30BAThH
KaK OpHUEHTUpPBl i1 MOCIeayoulero BblOopa mnpodeccuu. Bo3MoxHa Takxke
UHTErpaluys OWOJIOTMYECKMX 3HAaHUM C  COOTBETCTBYIOIIMMH  3HAHHUSIMH,
MOJyYEHHBIMU OOYYAIOUIUMUCS MPH H3YYeHUH (GU3MKH, XUMHUHU, reorpaduu u
MaTeMaTUKH.

CTpyKTypa nporpamMmsl 10 JaHHOMY y4€OHOMY KypCy OTpa)kaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOIMOHHBINA MOAXOAbl K M3ydeHHto Ouosioruu. CorjacHo um,
U3YyYaloTCs CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM
pa3HOIO YPOBHS OpraHHU3alUH, 3BOJIOLMM OPraHUYECKOro MHpa Ha 3emlle,
COXpaHEHHUs1 OMOJIOrMYecKoro pasHooOpasus 1utaHetol. Tak, B 10 Kkiacce
U3YyYaloTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJOrUU, 3MOpPUOJIOTHH U
OMOJIOTUN PA3BUTHSA, T€HETUKU W CEJIEKIUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HaHUS OO0ydaroluxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonormu uenoBeka. B 11 kiacce wu3y4aroTcs SBOIIOINHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

Kypc «AkTyalibHble BOMPOCHI OMOJOTUM» MPU3BaH OOECIEYUTh OCBOCHHE
oOy4JaromuMucs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHMM, MHOT000pa3MM U OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, I[OMyJIsLuH,



OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX TOCTH)KCHHSIX, COBPEMEHHBIX
WCCIICJIOBAHHUSIX B OMOJIOTUH, IPUKIIATHBIX aClEKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTHS W TOJJICPKAHUS HMHTEpeca OOydYaroIuXxcs K OHWOJOTMH Hapsay Co
3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COACPKAaHUU MPOTPAMMBI
10 OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WM WHOW 00acTh OWOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyO0eiHBIX
YYEHBIX B PEIICHUE BAXKHEUIITNX OMOJOTUIECKUX U SKOJOTHIECKUX MTPOOIIeM.

Hear wu3yyeHuss Kypca — OBJaJeHHUE OOYYAIOIIMMUCA 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAILHON OpraHW3allid XUBBIX CHCTEM pA3HOTO paHTa |
npuoOpeTeHNe YMEHUN UCIOJIb30BaTh 3TU 3HAHMS B (DOPMUPOBAHUM HHTEpeEca K
OnpeNeNi€HHON 00J1acTh  MPOQPECCHOHATBHON  JACSTENbHOCTH, CBA3aHHOM C
Oouonoruell, wWiIM K BBIOOPY Y4eOHOTO 3aBeNEHUS I MPOJOJIKCHHS
OHOJOrNnYeCKOro 00pa3oBaHHUs.

JlocTikeHne ey U3ydeHus: Kypca 00ecIeurnBaeTcsl PEIIeHHEM CIEAYFOIINX
3aja4:

00eCTeunTh OCBOCHHE O0YYAIOIIUMHUCS CUCTEMBI OMOJOTHYECKUX 3HAHHA: 00
OCHOBHBIX  OHMOJIOTUYECKHX TEOPHSAX, KOHIEHIUAX, THIOTe3aX, 3aKOHax,
3aKOHOMEPHOCTSIX M TMpaBWIaX, COCTABISIIOINIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpPA; O CTPOSHUH, MHOTO0OpasMu # OCOOCHHOCTAX
OMOJIOTUYECKUX CcUCTeM (KJIeTKa, OpraHu3M, IMOMYJAlus, BHUJ, OHOreOIeHO3,
ouocepa); O BBIJAIOMIKUXCSA OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMUTh OOyYaroNMXcsi ¢ METOJaMH TO3HAHUS JKUBOW TPHUPOIBI:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHON OMOJIOTUM, HSMOPHOJOTUM W OHOJOTHM PA3BUTHUS, TEHETUKU U
CeNIeKIINY, OWOTEXHOJOTUU W CHHTETHUYECKOW OHOJIOTHH, TMaJICOHTOJIOTHH,
DKOJIOTHH);  METOJAaMU  CaMOCTOSITENIbHOTO  MPOBEACHUS  OMOJIOTHYECKHX
UCCIEIOBaHU B JlabopaTopur W B mOpupoae (HaOIOAEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

MIOMOYb 00YYaIOIUMCS OBJIAJIETh CICAYIONIMMHI YMEHUSIMHU: CAMOCTOSITEITHHO
HaXOJWTh, AaHAIM3UPOBATh W HCIOJIB30BaTh OHOJOTUYECKYIO HH(DOpPMAIIHIO;
MOJIB30BAThCSl OMOJIOTUYECKOW TEPMHUHOJOTHEH W CHUMBOJIMKOW; YCTaHABIIUBAThH
CBS3b MEXAY pa3BUTHEM OHOJOTUM W  COIMAIbHO-DKOHOMHYECKUMH U
HKOJIOTHYECKUMHU TPOOJIEeMaMHi YeIOBEUeCTBa; OIICHUBATH TOCIEJACTBUS CBOEH
JeSITEILHOCTH 0 OTHOIICHHUIO K OKpPY)KaroIleld MPUPOIHOHN cpesie, COOCTBEHHOMY
3IOPOBBIO U 37J0OPOBBIO OKPYKAIOIINX JIt0/IeH; 000CHOBBIBATh M COOJIIOIaTh MEPHI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHN, TPaBWIa TTOBEACHUS B MPUPOJIE U
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOM JKU3HEIEATECIILHOCTH B UPE3BBIYAMHBIX



CUTyallUsIX IPUPOJHOTO W  TEXHONEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUBaTh y 00y4aroUIMXcsl MHTEIUJIEKTyalbHble U TBOPYECKHE CIOCOOHOCTU
B IIpOLlECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH MU COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMbIMH €0 MpobdieMamMH, METOI0JIOTHEH
OHMOJIOrMYECKOTO UCCIIEI0BaHNUS, IIPOBEICHHUS HKCIIEPUMEHTATBHBIX
UCCJIEJOBAHUM, pelIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJAEITUPOBAHUS OMOIOIMUECKUX
O0OBEKTOB U IMPOIIECCOB;

BOCIIUTHIBaTh Y 00y4arOUIMXCsl IEHHOCTHOE OTHOILIEHHE K JKUBOW MPHUPOJE B
[IEJIOM U K OTAEIBHBIM €€ 00BbeKTaM U ABJICHUSAM; (POPMUPOBATH SKOJIOTHUECKYIO,
IEHETUYECKYI0 TIPaMOTHOCTb, OOIIYI0 KyJIbTYpy IOBEIE€HHS B IPUPOJIE;
UHTETpalfio €CTECTBEHHO-HAYYHbIX 3HAHU;

CO3/aBaTh YCJOBHS IJIsl MPUOOPETEHUs] 00Yy4aIOIMMUCI KOMIIETEHTHOCTH B
palMOHAIBHOM  MPUPOJONOIB30BaHUM  (COOMIOEHUE TIpaBUJ TOBEACHUS B
OpUpOJIe, OXpPaHbl BHUIOB, SKOCHUCTEM, OHoOchepbl), COXpaHEHHH COOCTBEHHOTO
3I0pOBbS U 37I0POBbSl OKPYKAIOIIUX JItOJeH (COOMoaeHUsT Mep NpO(UIaKTUKU
3a0osieBaHUM, o0ecrieyeHuu 0e30MaCHOCTH JKU3HEACSITENIbHOCTH B YpEe3BbIYaTHBIX
CUTYalUsSIX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) HA OCHOBE HCIIOIb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CriocoOCTBOBaTh (POPMHPOBAHUIO OCO3HAHHOTO BBIOOpa O0OYyYaIOIIMMHUCS
VH/IMBU1yaJIbHOU o0Opa3oBaTeabHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
noclieyonemMy npo(ecCHOHaTbHOMY CaMOOIPEECICHUIO, B COOTBETCTBHM C
WHIUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTIMH PETHOHA.

MecTo Kypca B y4eOHOM IIaHE

OO01ee 4KCIIO YacoB, OTBEJCHHBIX HAa M3yYCHHE JAHHOTO Kypca Ha YpPOBHE
cpeaHero oomiero oopaszosanusi, coctapiset 136 yacos: B 10 kiacce — 68 yacos (2
yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

OT100op opranm3auMoHHbLIX (OpM, METOAOB U CPEACTB 00y4YeHHN Kypca
OCYILECTBIJISIETCSL C YYETOM CHEUU(PUKH €ro COJACpP>KaHHWS U HAMpaBJICHHOCTU Ha
MPOJIOJDKEHNE  OMOJOTUYECKOTO OOpa30BaHUS B OpPraHU3ANMSIX  CPEIHETO
po(heCCHOHATLHOTO U BHICIIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM ~ yCIIOBUEM  SIBJISIETCSL  MPOBEJCHUE  JAaOOpaTOPHBIX |
MpakTHUeCKUX padot. Takxke ydacTue 00ydaronuxcsi B BHIIOJHEHUU MTPOEKTHBIX U
y4eOHO-UCCIIEIOBATENbCKUX PAOOT, TEMATHUKAa KOTOPBIX OMPEIEISAETCS yUYUTEIEM
Ha OCHOBE€ UMEIOIINXCS MAaTEepPUAIIbHO-TEXHUYECKUX PECYpPCOB U  MECTHBIX
IIPUPOIHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KIIACC

CozepkaHue TpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOJAUT B MPOBEPKY
rocyapcTBeHHou urorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJI0THS — KOMILIEKCHasT Hayka. KpaTkas ucTopus pa3BUTHS
Owosoruu.  buojornueckue HaykKM W HU3ydyaeMble UMM IIPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TMOUCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OnoJIOTUH.

3HayeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE C OHoNoruei. 3Ha4YeHHE OWOJIOTHH B
MIPAKTUYECKOM JEATECIILHOCTA 4YEJOBEKa: MEAUIIMHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJBI.

JleMoHCcTpaLumn

[Toptpets: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [apsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cHCTEMBI Kak MpeaMer u3ydeHus Owosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CIOXKHOCTh M YIOPAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonenoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOAANINE B KUBBIX
cuctreMax. OCHOBHbIC MpuU3HAKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUN.

N3ydeHne KUBBIX cuUcTeM. Meroasl Omosiorndeckoi Hayku. HaOmronmenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [lonarue o 3aBucuMont u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsatue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bopoc B Oumonormyeckumx maHHBIX. OIlEHKa JOCTOBEPHOCTH ITOJTYYCHHBIX
pe3ynbTaTtoB. [IpuyuHBI HCKa)X€HUsI PE3yJIbTATOB JKcrepuMmeHTta. l[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa >KUBOW MaTepum», «YPOBHU OpPraHU3allHl >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
V3YYECHUS )KUBOU MPUPOJIBD).

O6opynoBanue:  yjabopaTopHoe  OOOpYIOBaHHWE IS IIPOBCACHUS
HAOJIIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANIbHAS eAWHHUIA KuBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnmranTbHoe
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHenHoe) u3yueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3ydyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, asnekTpodope3, audpdepeHnanbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKH COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENSA, pearcHra, yd4acTue B CTPYKTYPUPOBAHUHU
KJIETKHU, TEIUIOpEryJsainuu. MuHepalibHbIe BEIIeCTBA KJIETKH, UX OUOJOrhuYecKas
poJib. POJb KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTyphl. Jlenatypamms. CoiictBa OenkoB. Knmaccudukamust  Genkos.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapuibl, OJIUTOCaXapuabl U MOJIMCaXapUuIbl.
OOmuii TUIaH  CTPOEHHUSA U (PUBMKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonorunyeckre GyHKIMH YIIIE€BOIOB.

Jlumunet. I'uapodunbHo-ruapododubie cBoiicTBa. Kiaccuduxamus nunuaos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunuaoB. O0me CBOMCTBA OMOJIOTHYSCKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa MW MPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOsekyl. Mooeruposarue
CMpPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvlomepnoli ouzaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

Juarpammer:  «Pacrpenenenne XMMHUYECKMX JJIEMEHTOB B HEKHBOU
pupoae», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yriieBonoB», «CTpoeHHne MOJIEKyJN JIMNUAOBY», «HyKIenHOBBIE KHCIOTBI,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKuin.

JlaGoparopnass  paGora  «lccrmemoBaHne — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIeTok: JdyKapuoTH4YecKas W Ipokapuormyeckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKHU.
[Ina3matuueckass MemOpana (miazmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTUYECKyI0 MEeMOpaHy: TMAaCCUBHBIN
(muddy3us, obneruénHas auddysus), akTUBHBIM (IIEPBUYHBIA W BTOPHUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJINEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTos3. Dx3ouuTo3. Kierounas
crerka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pPaCcTeHUM, TpUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kietkn. OnHoMeMOpaHHBIE OpPraHoOWAbl KIETKH: HHAOIIA3MAaTHYecKas CeTh
(BIIC), anmapart I'onbaxku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [Imamkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MATHYCCKUN
petukynym. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX Ki1eTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHAPUM,  ILJIACTUIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKUMHM MHUTOXOHJpUM U 1uiactul. [lepBuunsie,
BTOPDUYHBIE UM  CJIOXHbIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmeo.
MukpodunamenTel. AxkmuHogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemox. Mukpotpybouku. Knerounsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou o6onouku 6 mumo3se. AoepHviii
mpancnopm.

Knerounsle BkiatoueHUsi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE  PACTUTENBHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPOKAPUOTHUECKOUN KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepualbHbBIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [OBWKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMUISIIIMS ¥ TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakuMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KiIeTKe. POTOCHHTES.
Anoxcueennviil u okcuceHuwlli pomocunmes y 6axkmepuii. Ceemocodbuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Poib XJIOPOIUIACTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOPOCTh (poToCcHHTE3a. 3HaUE€HHUE (DOTOCUHTESA.

XEMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTEepuH, BOIAOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIM 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TITFOKO3HI.

buonornyeckoe OKHCII€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHUl B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIATEIBHOE
dbochopunupoBanue. Iuepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvl. IlpemmyimecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. I (PHEKTUBHOCTD SHEPreTUYECKOro 0OMeHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « JHEpreTUUecKuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UITU KaTajaasbl)y.

JlabopaTtopnas pabGora «M3yueHue (¢GepMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOI'O CHHTEe3a. Peanu3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBouctBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosus Omocunte3a Oenka. KomgupoBanwe amMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T€HOB y IMpoKapuoT. [ umotesa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHenHbvlll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0osneBanusi yenoBeka, >XMBOTHBIX, pacTeHuii. CIIN, COVID-
19, conmanbHbIC ¥ MEIUIIMHCKHE TTPOOIICMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKawImux B HHTepdaze. [loAroTroBka KIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perummkanusa. [lpuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmutTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHeE3. brosorndeckoe 3HaueHUE
MUTO3a.

Perynsuus MUTOTHYECKOTO IUKIA KIeTKH. [IporpamMmmupyemasi KieTouyHas
rubenp — arnornTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Ka1emKkay — buoungopmamuueckue Mooenu QYHKYUOHUpOBAHUsL KNeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH MK KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Pernmukanus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKON, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEUIKa TyKay.

JlabopaTopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTopHasi paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOEHUS U IKU3BHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KoJIoOHWaIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOMSAIIAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
(yHKUMIA 1 pacoiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHM KUBOTHBIX U YEJIOBEKA. THWIIBI KMUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHEH B OpraHax *KHUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4elIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
am€OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOrO Trasa W
MHHEPAIbHBIX BEIIECTB pacTeHUsIMH. lIuTaHue >XKMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE TNuUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAenbl
MULIEBApUTENILHOTO TpakTa. [IumesapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. luddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKUX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUIl U
MJIEKOMUTArOMUX. Perynsius nqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  uenoBeka. Cepue,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOUW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Brinenenue y opranusmoB. Beigenenwe y pacreHuid. Beinenenue y
)KUBOTHBIX. CokparuTenbHble Bakyoiau. Opranbl BbiaeneHus. DunbTpanus,
CEKpelrsi U 00paTHOE BCAChIBAHHME KaK MEXaHU3MbI PaOOTHl OPTraHOB BBIICIICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHOM cucTeMamu. Beiienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OaKTepuii M ULUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMHAYECKOW 3aIUThI. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojesHeil. UMMmyHHast cuctema denoBeka. KieTouHblil u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro ummyHnurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe © peryisius y
pacteHuid. POCTOBBIE BelIECTBAa U UX 3HAUEHUE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
cucTeMa U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX *KMBOTHBIX. Pediexc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPHUHHOM CHUCTEMBI M WX TOPMOHBI. JlelCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [umnotanamo-runodusapHas
CUCTEMA.

JleMoHCcTpaLumn

[Toptper: W. 11. [1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bojopocnny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucrteMbl  OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHuE
HaceKkoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTedis,
«CTpoeHne JHCTOBOM IUIACTHUHKWY, «TKaHM >KMBOTHBIX», «CKENET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenbHas
cuctreMa», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucremar,
«BpiaenurenbHas cucreMa», «OHIAOKpUHHAsA cuctema», «CTpOEHWE MBIIIIbDY,
«Mmmynurer»,  «KunmeyHononoctHele», «CxeMa  INHATaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue minaHapumn», «BHyTpeHHee CcTpoeHue HO0KIEeBOro uepss», «HepBHas
cuctema poid», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMelkaromuxcs»,  «HepBHag  cucrema  nTuny», «HepBHag — cucrtema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduekc.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnaparhl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOXKHX, UBbIE IK3EMIUIAPbl KOMHATHBIX pPACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
000Opy10BaHUE AJIsI AEMOHCTPAIIMU TOYBEHHOT'O W BO3yIIIHOTO MTUTAHUS PAaCTCHUH,
pacuieruieHus Kpaxmasa U 0eIKoB Moj iedcTBUeM (GepMEHTOB, 000pYAOBAHUE IS
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma
JIIXaTeNIbHBIX JBUKEHUHN, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEel pacTeHUI.

JlaGopaTopHasi padora «3ydyeHue TKaHEei )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
nojioBoe. Buasl  Oecrnosoro  pasMHOXKEHHs:  IOYKOBaHHME, CHOPYJISALUS,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble KIeTKW, Wik rametrsl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccuarosep. brosornuecknii cMbICI
M€i03a W IIOJOBOro Imponecca. Melo3 W €ro MecTo B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponsiieBoe pa3Butue. ['ameTorene3 y uUBOTHbBIX. [[0JIOBBIE JKEIE3HI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CnepmaTtoreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
O pa3BUTUU OPraHU3MOB. Mopgpocenes — 00Ha u3 2nasHbix nPoodIeMm IMOPUOTIOSUU.
Konyenyuss mopgoecenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsrymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANIbHAS WMHAYKIUA).
3akjagka IUIaHA CTPOCHUS KUBOTHOTO KakK Pe3yjbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TEeHOB. BrusiHue Ha >MOpHUOHANIBHOE pa3BUTHE PAZTUYHBIX
(bakTOpOB OKpY:KalOUIEH Cpe/Ibl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHblli nepuoa. Ilpsamoe wu
HempsMoe pasButhe. PaszButue ¢ meramMopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSA, UX PACHPOCTPAHEHHE B Npupoje. Tumbsl pocra KUBOTHBIX. DAKTOPHI
pEryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO pPa3BUTHUS
y KUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE MTPOLIECCHI.

PasmHoxxenne u pasButue pacrenuid. ['ameroput m cmopodur. Meiio3 B
KU3HCHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOe OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHu3Mbl peryJisaluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammn, X. llneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecroysioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHIAOMOHAAb», «Pa3MHOXEHHE 3BIJIECHBD»,
«Pa3MHOXeHUE TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameTorenes», «CTpoeHue
AULEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAWM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «PaszButhe Malickoro xyka», «PasButue capa”Humy,
«Pa3zButne narymku», «JIBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTECHUIY,
«CTpoeHHne CeMsH OJHOIOJIBHBIX U ABYJOJBHBIX PAaCTECHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBI IUKI MXxa», <«KU3HEHHBIM UK
NaropOTHUKA», «KU3HEHHBII IIUKII COCHBD.

OOopynoBaHUE: CBETOBOM MHUKPOCKON, MHUKPOIpEnaparbl SHINEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L MK pa3BUTHS JISATYLIKW.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckass padora «BblsgBIEHHME TNPU3HAKOB CXOJICTBA 3apOJBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHHUID.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Meunnens, I'. ne @pusa, T. Moprana. Poib 0T€4ECTBEHHBIX Y4YEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonsrioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecockoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUN,  HUTOJOTHYECCKUH,
MOJIEKYISIPHO-T€HETUUECKHA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Baswios, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX
VCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuyBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eMHO00pa3us THOPUIOB MEepPBOTO MoKoaeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUISIUICHUs MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpeIIMBaHus. [ umnore3a 4MCTOTH FaMeT.

AHanuzupytouiee ckpemnBanue. [[poMexxyTouHbId XapakTep HacleqOBaHMUS.
Pacuiemienrie Npu3HaKOB MIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  NIPU3HAKOB. [utonoruueckue  OCHOBBI  JUTUOPUIAHOTO
CKpEIIBAHUS.

Cuennennoe HaclienoBanue mpusHakoB. Paboter T. Moprana. CuemnneHHoe
HACJIECOBAHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAY TI'€HaMH. XPOMOCOMHas
TE€OpHs HACTECTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enoTum Kak 1enocTHas cucrtema. [lenoTponust — MHOXKECTBEHHOE ICHCTBHUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoJeicTBUE HeEaUIeNbHBIX T'€HOB.
KommiiementaprHocTs. Onucras. [lonumepus.

['eHeTHUECKMIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEIIOBEKA, a
TaKkKe (PU3NOJIOTUYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOUOM». ['€HeTHMYeCKHE acleKTbl KOHTPOJSI U
M3MEHEHHUSI HACJIeICTBEHHON MH(POPMAIIUU B MOKOJECHUSIX KIETOK U OPTaHU3MOB.

JlemoHcTpanumn

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

Tabnuupl u cxembl: «IlepBriif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menaens», «AHaAIM3UpPYIOUIEEe CKpelIMBaHUE», «HemosHoe AOMUHUPOBAHUEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3ouibdy, «['eHeThka momnay,



«Kapuotunn 4enoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUZIOB TEPBOrO0 TOKOJEHUS ¢ paCHICIUVICHUsS NPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpELIMBAHUS y APO30(PHUIBDY.

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (EHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE MPU3HAKU. BHab
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHass U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKALMOHHON M3MeHurBocTH. HopMa peaknuu npusHaka. BapuarmoHHbIN
psa u BapuauvoHHas Kpusas (B. Horanncen). CpolicTBa MOau(pUKaIMOHHOW
M3MEHUYHMBOCTH.

['eHOTHIIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpOIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTranmonHass HW3MEHYMBOCTb. BuIbl MyTanuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUUMPOBAaHHbIE MyTauud. SaepHble U
nUToIUIa3MaTuyeckue myrtanuv. CoMaTHYeCKUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciencTBeHHoi m3MenuuBoctu (H.W. BaBuios). BuesnepHas M3aMeHYHBOCTH U
HAaCJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, pONb  ONUSEHEMUYECKUX Qakmopos 6
HAac1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Buasl  usmMeHumBOoCTHY», «MoaudukaoHHast
W3MEHUYHUBOCTDHY, «KoMOuHaTuBHas U3MEHUYHUBOCTDHY, «Meriosy,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00aeBaHUs YeI0BeKa», « Bumbl myTammiiy.



O6opynoBaHue: XMBbIE W TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEUN
MOJAU(PUKALMOHHON M3MEHYMBOCTU. llocTpoeHue BapuMalMOHHOrO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotnn uenoseka. MexayHapoaHas mporpamma HCCIEIOBAHUS T€HOMA
yenoBeka. Meronbpl  M3y4deHUsT T€HETHMKH  YEJOBEKa: TIE€HEAJIOTHMYECKH,
OJIM3HEIIOBBIH, UTOr€HETUYECKHIA, NOMYJISIITUOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBeHHble 3a005ieBaHus YelloBeKa. | eHHbIE 1 XpPOMOCOMHBIE
Oone3HH uyenoBeka. boye3HH ¢ HacleACTBEHHOW MPeapaciioyioKeHHOCTBIO.
3HaYeHUEe MEAMIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUHU T'€HETUUYECKUX
3a0o0sieBaHUI 4enoBeka. MeauKo-reHeTuyeckoe KOHCYJbThpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE aCIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3rUecKoMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JleMoHCcTpaLumn

Tabmuubr u cxembl: «KapuoTun denoBeka», «MeToabl U3yUYeHUS TEHETUKH
yesoBekay, «I eHeTnyeckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cesekuusi OpraHu3zMoB

JlomecTukanuss W CENEKUUs. 3apOKACHUE CEIEKIMU W JOMECTHUKALUU.
Yuyenne H. WM. BaBumoBa o lleHTpax TPOUCXOXKIEHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. PoJib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. 1. BaBumoBa, ero 3HaueHue JJis
CEJICKIIUOHHOU PadOTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUYaJIbHBIN. OTansl KOMOMHAIIMOHHON CCJICKIIUH. HUcnbiTanue
npou3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLIEHKHU
(deHoTHIa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PanuaninOHHBIN U XUMUYECKUW MYTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosydenust iCXoAHOTo MaTtepurana ajisi CeJIeKIUU.

[Tonyuenue MTOJTUTIIIOU/IOB. BuyTtpuBugoBas ruopUaAN3aIIus.
biu3kopoACTBEHHOE  CKpeniuBaHve, Wid  UHOpuauHr.  HepojacTBeHHOe
CKpellvMBaHue, win ayropuauur. 'erepo3uc u ero mnpuuuHbl. Mcnonbs3oBanue
rereposuca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHHE NeHETHUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U
UX JUKAX pOAWMYEH N1 CO3/JaHWsl HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaneHue u  ynpaegieHue
2eHemUuyeCcKUMU pecypcamu CeibCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YAVYUeHUs CYWeCmayiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoOM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U NepCneKmueHbIX MexHoI02U.

JdeMoHCTpanuu

[Toptpersi: H. 1. Baunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIECHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metogpl cenexuuny», «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlaGoparTopHas padora «/3ydeHue copToB KyJbTYPHBIX PACTEHUN U MOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBrBKa pacTeHHI».

IKckypeusi «OCHOBHBIE METOJbI U JIOCTHUKCHHSI CEJIEKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, TIJIEMEHHYHO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOJIYYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOjemne. Mukpoouonorndeckuii cuHTE3. OOBEKTHI MUKPOOMOIOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM M MHCTPYMEHTOB IIEJICHAINPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKAIUX HE BCTPEUAIOIIHNECS B MPUPOIC OMOCHHTETHYECKHUE MY TH.



Knerounass unx)eHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUHU U
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUg W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlCKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonoeuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCOMHass W TEeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHCcTpyupoBaHue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JocTmkeHns HW  NEpPCHEKTHBbI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOTIEMbI T€HHON MHXEHEPUU.

Menunuackue ouotexnonoruu. [locrrenomuas uudposas menuuuna. [T1P-
JUAarHocTuka. MeTaOOoJOMHBI aHalW3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJjoBeKa ISl OLEHKM COCTOSIHUSA €ro 340poBbs. Mcmonb30BaHHE CTBOJIOBBIX
kieTtok. TaprerHas Tepanus paka. 3D-Omoumkenepuss nnsi  pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMSI KOMILJIEKCHBIX
TKaHEH COYETAHHWEM TEXHOJIOTMH TPEXMEPHOro OMONMpUHTHMHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3ngaHne BEKTOPHBIX BakKLUMH C II€JbI0 oOecrnedeHus KOMOMHHUPOBAHHOMN
3amuThl OT BOo3Oymuteneit OPBU, yctaHoBieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
¢bynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pou3BoJIcTBEY, «KileTounas nnxxenepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopnas padora «/3yueHue oObEeKTOB OMOTEXHOIOTUNY.

IIpakTHuyeckas padora «IlomydeHrne MOJIOYHOKUCIBIX ITPOTYKTOBY.

JKekypceusi «bUOTEXHOJNOTHMA — BaKHEWINasi MPOU3BOJAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBokynye cuiibl 3BOTIOIMK BUAOB 110 Y. JlapBuHy (BBICOKass HHTCHCUBHOCTD
pa3MHOXEHUSI OpPraHU3MOB, HACJIEJICTBEHHAas HM3MEHYMBOCTh, Oopbbda 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBomtouuu. CoBpeMeHHas JBOJNIONMOHHAS  Ouojorus. 3HaYeHUeE
HBOJIIOIMOHHOW T€OPUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpaLuu

[Toptpersr: Apucrorens, K. JInanen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. Yerepukos, 1. U. IImanerayzen, x. Xongein, /. K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlecthuna >xuBbIX cymectB (o Jlamapky)», «MexanuzMm (HopMUPOBAHHS
MPUCTIOCOOJICHNA Yy pacTeHnii U >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KamycThl», «[1opoapl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOUIEHUS [JBMXKYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJIFOLIMI.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonynsauusa Kak 3jieMEHTapHas eIuMHULA 3BOToUUU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOrO pa3HOOOpasuss M CTPYKTypbl mnonyisauuid. M3menenue
reHooH/la TOMYJSILMUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHoBecus k. Xapau, B. BaitHOepra.

DOneMeHTapHble (AKTOpPbl (IBUXKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. [lpelid reHOB — ciiydaiiHbie
HEHAIpaBJICHHbIE HW3MEHEHMS 4YacToT ajieJed B mnonymauusx. Od@ext
ocHoBaTensd. Iggexm Oymouiniounoco 2oprviuika. CHUdCEHUe 2eHemuiecKo2o
pasnoobpazusi: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 6
oonvwux u  manvlx  nonynayusx.  Mwurpamuu.  V3omsamus  TOMyJISIIH:
reorpaduueckas (mpocTpaHCTBEHHAas), Ouoioruyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HamnpaBigomuil Qakrop 3Bomound. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIUWA, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIINI
(mm3pyntuBHbI). [lomoBoit oTOop. BO3HMKHOBEHHE W HBONIOIUS COIMAIBLHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocoOieHuil y  opranusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHnii y opranu3mMoB: MOpP(OIOrH4YeCcKue,
dbusnonornyeckue,  OMOXUMHUYECKHUE,  ToBeAeHUeckrue.  OTHOCUTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CcTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsammst — kimodeBod daktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJOTHYECKOE), «MT'HOBEHHOE)» (monumIonM3anysl,
rubpuanzanus). JJIMTeTbHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONONMOHHOW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOOB
coxpaHeHusi OruopazHooOpaszusi. MUKpPOIBOIIOLMS U KOJBOJIOIUS [Tapa3sUTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT M3MEHYUBOCTBY, «llomymsimonHast
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «JIBmxkymme
CWJIBI HBOJIIOIUNY, «DKOJIOTHYEcKass MU30JSAIUs MONMYJIAIUi ceBaHCKOU (openny,
«l'eorpadmueckass M3ONSUSA  JUCTBEHHULBI CUOMPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlomynsimoHHbIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBHUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CyIIECTBOBaHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble Hckonaembie», «I[IokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaaronias OKpacka KUBOTHBIX»,
«Dusnosornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunsl-nBoriHukn», «CTpykTypa BHAA B
npupoze», «CrnocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bumo0Opa3zoBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHYECKOE BHUA000pAa30BAaHUE BHJIOB CHHHID,
«ITomunnounasl pacteHuin», «KamyctHo-peednbiii ruOpu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJIEHUHN, Yydella MTHUIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

Jlabopatopnas paGora «BblsiBIeHHEe H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIa».

JlabopaTtopnass  paGora  «llpucnocoOienuss  OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTopnasi padora «CpaBHeHHE BHUIOB 10 MOP(}OIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

Metonbl  M3ydeHHs  Makpo3BoJOLMHM. [laneoHTonOrmyeckue  MeTOJbl
uzydeHus: odBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue Metoapl u3ydeHus s3Boitouuu. CpaBHeHUE (QIIOpBHI U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bunbl-
SHIEMUKHU U PEHUKTHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI H3yUCHUS
HBONIOLMH. ['€HETMYEeCKHME MEXAHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHYHBIC  OPTaHBbI.
PynuMenrapuble  opranbl M araBuU3Mbl.  MOJIEKYJISIPHO-T€HETHUECKUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKUE  METOJbl  M3Y4YEHUS  DBOJIOIUHU.
['omonornunapie TeHbl. COBpEeMEHHBIE METOABI MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) dBOJONUU. [IpuHyun cmenvl yHKyull.
HeobpatumocTs 3BoMtOUMH. AnanThBHas paguanvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuupbl 1 cxembl: «DUIOr€HETUYECKUI PsIZ JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punnodurer»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HavanpHble cTaguu SMOPHUOHATBLHOTO PAa3BUTHS TMO3BOHOUYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJNOTHYHBICE OpraHbl», «PynUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJNIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBIICHUS 3BOTIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHbple TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancriepmusi. JloHayyHble TIPEICTAaBICHUS O 3aPOKICHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxieHne sxu3Hu U aCTpOOUOJIOTUSI.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reosoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHudeckux BemiecTB u3 Heopranuueckux. Omeit C. Mumnepa u I'. HOpu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runotreza A. .
Onapuna, TMunoTe3a nepBU4IHOro OyiaboHa J[x. XomnaeitHa, reHeTuYecKast TunoTesa
I'. Ménnepa. PubGosumsr (T. Uek) m rumorteza «mupa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3eminn u Meroabl €€ wu3ydeHus. lckomaemble OpraHuyeckue
octatku. ['eoxpoHonoruss u €€ wmetonbl. OTHOCUTENbHAsT M AOCOJIOTHAS
reoxpoHosiorus. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3Pbl, IEPUOJIbI, STOXHU.



HavaneHbie 5Tamnbl OpraHMYecKoM 53BOJIOUMU. [losiBIIeHME W 3BOJIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboiau3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJor MEepPBbIX HAa 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHuOTHI.

[TpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOUUU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bpixox pacreHnii Ha cymry. llosBiieHMe CIOPOBBIX pacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokeHrne IBETKOBBIX
pacTEeHUM.

OCHOBHbIE 3Tanbl HBOJIIOLMUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
*KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBIEHHUE COBPEMEHHBIX
TUMoB. IlepBble XOpHoOBbIE )KUBOTHBIE. JKH3HB B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntul. [lpuHnun kimoueBoro apomopgdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM W IEpUoJaM: apxeu, IMPOTEPO30W,
najaeo3ou, Me3030M, KailHo30i. OOm@as XapakTepucTHKa KiuMmMarta |
reOJIOTHYECKUX IpoLeccoB. llosBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €0 yCIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJIOTMYECKHE KPU3UCHI Mpouutoro. IIpuunHer u
CJIEICTBUSL MAacCOBBIX BbIMHUpaHH. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobrnema coxpanenus 6nopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cUCTeMa OpraHuYeckoro mupa. I[IpuHIunel Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meununkos, A. U.
Omnapumn, k. Xonaelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
W3YUYEHHIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwmmiepa, I'. HOpw»,
«JTanpl  HEOPraHWYECKOW  JBooUMW»,  «l'eoxpoHosormyeckas  mIkaiay,
«HauanpHble 3Tanbl OPraHUYEcKor 3BOMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOW MpHpoab», «CTpoeHHEe BHpYyCay,
«Apomopdo3sl pacTeHuil», «PuHHOGUTE», «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokiietounbsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHul», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHwIEY,
«Ilnockue YepBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItumpy, «Maekonuraromue», «Pa3BuTHe KHU3HU B
apXeucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN Ipey», «Pa3BuTHE KU3HU B
[1aJIE030MCKOM 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

ObopynoBanue: repbapuu pacTEHU pa3IUYHBIX OTJENOB, KOJJICKIUU
HAaCEKOMBIX, BJIa)KHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, YydYela IMTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas  sabopatopHasi  pa6ora «MojenupoBaHUE — ONBITOB
Mumnnepa—tOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHHUM B
NEPBUYHON aTMOchepe».

JlaGoparopHnass padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckass padora «/3yueHne ocOOEHHOCTEH CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznenbl u 3agaum aHTpONOIOTUU. METOoIbl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEACTABICHUA O MPOUCXOXKJICHHHM YEJIOBEKA. PenurunosHble
BO33peHus. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO 4EN0BEKA C )KUBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdooruyeckue, AMOPUOIOTHYECKHE, ¢bu3n0I0r0-0MOXMMUYECKHE,
noBe/ieHueckue. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBLHOMU
CUCTEMBI.

JBxymue cuiibl ((pakTOphl) aHTPOTIOTeHe3a: OMOJIOTHIYECKUE, COIHAIIbHBIC.
CooTHolIeHUE OMOJOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHIBI — OOIINE NPEIKH YeT0BEKOOOpa3HbIX 00€3bsiH U
Mo/1ed. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIIOAEH. UeloBeK yMeIbli, NepBbIe
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpuku. YenmoBek reinenvOeprckuii  —  00mMMA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKA pa3yMHOro. YenoBeK HEaHIEepTaIbCKUN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMmara. YenoBek pa3yMHBI COBPEMEHHOI'O THIIA,
JICHUCOBCKMI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu AQpuKy.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISITUSX
yesioBeka. MyTalMOHHBIN Tipouiecc U noiaumopdusm. [lonmynsiuroHHBIE BOJIHBI,
napeid reHoB, murpaius U «dQGEKT OCHOBATES» B MOMYJSALMUSIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs YelOBeKa IO IUIaHETe.
EnunctBo  denmoBeweckux  pac. HaydHas  HecoCTOSATENBHOCTH — pacu3Ma.
[TpucnocoONeHHOCTh YeIOBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpenpbl.
Bnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdoioruto u
(bU3HOTIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
aHTPOMOJIOTUK.  DBOJIOLMOHHAS  QHTPONOJIOTHS W MaJ€0aHTPOIOJIOTHs
YeJIOBEYECKUX MOMyJsiuid. buocornuanbHble UCCIEAOBAHUS MPUPOAbI YEIOBEKA.
HccnenoBanre KOABOMIOLUHN OMOIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «[ 0JJIOBHOM MO3T YeTOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKeNneT uenoBeKa M CKEJeT NIIMMIIaH3e»,
«PynuMeHThI U aTaBU3MbDY, «JIBUKyIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOAIIMNNY, «JleHncoBckuid yenoBek» «Heanaepranpubh»y, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLMN YETOBEKa», «Pachl HEITOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MpeaMeTOB MaTepHualbHOU
KyJIbTYpbl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpadum) kapTuH
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIO)KETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeIoBEKa M Uepena IIMMIIaH3€, MOJIeNIb KHUCTH YeJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETOBEKa.

JlabopaTtopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHHUs CKeleTa
YeJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

I[IpakTuueckas padora «/3ydeHue F3KOJOTHUECKUX afanTallui 4eI0BEKay.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaKoUle cpeaoi

3apoxkeHne u pa3BuTHe dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMU HAyKaMHU.



Metoasl skonoruu. [losneBble HaOmoneHUsA. DKCIEPUMEHTHI B 3KOJIOTHUU:
OpUpoOAHbIE U JlabopaTopHble. MojenupoBaHue B IKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIeH cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIbHBIM.

3HAYCHWE OSKOJIOTMYECKHX 3HAHWW JUISl  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3E€M 4YesnoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTUYECKOMN KYJIbTYpPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencmn, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3genbl skomorum», «MeToabl sKoyorumy», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBD.

JlabopaTopHas pabora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIICIOBAaHUIY.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH UX AericTtBud. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH AeHCTBUS 3Kojornueckux Qakropos. IIpaBmio munumyma (K.
[Inpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuotnueckue ¢aktopel. CBeT Kak 3Konorudeckuit daxrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHW3Mbl. JKOJOTHYECKHE TPYIIIbI
pacTeHMII W JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHambHas pojb CBETA.
doTonepuoan3m.

Temneparypa kak skonorudeckuii (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocth kak skonorudeckuil ¢akrop. I[lpucnocoOneHusi pacteHuii K
NoJJIep )KaHU0 BoJHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOLICHHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K N3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
ryOMHHAasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHus opranu3smMoB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roau4Hble PUTMBL. [IpHCTIOCOOIIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.

Kuznennsle Qopmbl opranusmMoB. IloHsTne o JKu3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: IEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
re0OMOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buortnyeckue (hakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomepamus,
MyTyalnu3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBo). Herpoduueckue
B3auMojielicTBus  (Tommueckue,  (opuyeckue, (Qabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCcTpaLumn

Tabmumbsl u cxembl: «Okonoruyeckue (axkTopsr», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», « T€mIoKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOBY», «bBHOJOTHYECKUE PUTMBDY,
«Kusnennele  (Gopmbl  pacTeHuid», <«Ku3HEHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO JIECAy, « IKOCHCTEMA XBOMHOIO jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Konkypenmus», «CumOnosy,
«KomMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIIMBBIX PACTEHUU, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUsI, TepOapuu U KOJUICKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTEHUM, dydesia NTULl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuTaM, kcepoduram, Me30puTam, KOMHATHBIE
pacTeHHs JaHHBIX TPYII, KOJJICKIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAAIOMIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3MYHBIX KU3HEHHBIX (POPM, KOJIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHasi padora «BpisiBIeHHEe NPUCIOCOOJCHUI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BpIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Posib HEOAHOPOAHOCTHU Cpelibl, PU3NUYECKUX OAPHEPOB U
0COOCHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead NOMYJSLUU: YHUCIEHHOCTh, IIIOTHOCTD,



BO3pacCTHAasi M II0JIOBas CTPYKTYpa, POKAAEMOCTb, HIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALUSI.

DKOJOoTUYecKasi CTpyKTypa nomyysinuui. OLieHKa YHCICHHOCTH MOMYJISILUH.
JlnvHaMyKka momyJsAuyu U €€ peryJisanusa. buoThdecknii mOTEHIMAN MOIYJISLHH.
MoaenvupoBanue THHAMHUKA NOMYJISUAA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISILUAH.
KpuBble BbDKHBaHUS. Perynsnus 4YUCICHHOCTH TMOMYJSALUNA: poJib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormueckoil Hume Buaa. MectooOutanue. MHoromepHas
MoJenp sKkosornyeckon Humm JIx.M. XarumHcona. Pasmepbl 3k0onorudeckou
Huu. [loTeHnnanbHas U peaTn30BaHHAs HULIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX >KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUrpalMil >KUBOTHBIX. buosiornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XApPAKTEPUCTUKU MOMYJIALINY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyiasiuuu», «Bo3pacTHble  mUpaMuibl
nonysiqun», «CKOpOCTh — 3aceleHusi IOBEPXHOCTH 3eMJIM  pa3IuuHbIMU
opranuzmamMmn», «Mogeinb 3xonorndueckor Humu [Jx. M. Xatuunconay.

O6opynoBanue: repbapuu pacTeHHM, KOJIEKIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHl K
pacceneHuo».

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OpraHu3MaMu B OMOIEHO3E.

Oxocucrtema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, pPEIYyLIECHTBHI.
Tpoduueckne ypoBHH. Tpodwuueckne menu U cetu. AOHOTHUECKHE OJIOKHU
skocucTeM. [1ouBbl M Wbl B 3kocucTeMax. KpyroBopot BeIIeCTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE  TIOKAa3aTeNIM  JKOCHUCTEMBI. bhomacca W NPOLYKIMSL.
DKOJIOTUYECKHE MUPAMUbI UUCEI, OMOMACCHI U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapyiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccuu. [lepBudyHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUSA HA
cykneccuu. Kimmmakcrnoe cooOrmiecTBo. bruopaznooOpasue u mMoTHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[TpupogHbie SKOCUCTEMBI. JKOcucmembl 03€p U pek. IKocucmemvl Mopeti u
0Keano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEX]Ty aHTPOTIOT€HHBIMH U MTPUPOJAHBIMHU 3KOCUCTEMAaMH.

VYp6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnopa u dayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO3STUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHIA OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpghexma u 6udo8-30upukamopos (Kirouegvix
6U008) 6 QyHKyuoHUposanuu skocucmem. IlepeHOC IHEPTUH U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 8030€licmeust  3a2pA3SHEHULl  PA3HbIX munoe Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTo/1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOcUCTEMaA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO Jecay, «DyHKIHOHAbHbIE
IpYIIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (macTOUIHAS, TETPUTHAS)», « IKOJIOTHUECKAs MUpAMHUIA YUCEID»,
«IKoJIoTHYecKas nmupamMuja Onomacchly, «IKOJIOTHYecKass MUpamMuia SHEPrUun»,
«O06pazoBanue 6omoTay, «llepBuunas cykieccus», «BoccTaHoBIeHUE jieca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsr ypoboskocuctem.

O6opynoBaHue: repOapun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI[ U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUHN, aKBAPUYM KaK MOJICTb
HSKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTopHasi paGora «l3yueHuwe pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsl B TUIMHYHBIA OMOTeoleHo3 (B qyOpaBy, OEpe3HSIK,
CJIbHUK, Ha CYXOJIObHBINA WM TTOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpcusi «IJKCKypcUs B arposKocuctemy (Ha Moje WA B TEIIMYHOE
XO3SHUCTBO)».

Tema 10. buocdepa — rinodajsbHast IKOCHCTEMA

buochepa — obOmemmanerapHas oOojodka 3eMIIH, TIE CYIIECTBYET WIH
CyIlIeCTBOBaJIa KU3Hb. Pa3zBuTHe npejacTaBieHuii o obuochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6mochepe. Obnactu 6uocdeps! u e€ cocran. JKuBoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I00aBbHON IKOCUCTEMBI. JImHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTst
BELIECTB U OMOreOXMMHUYECKUE LUKIIbI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBIEHUI
B Ouocdepe.

3oHansHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAaHHbIC U IIIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BLICOKOTOPhA. KiiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIANA U
onochepHbIX QYHKIIHA.

JdemoHcTpanuu

[Toptpersl: B. 1. Bepranckui, 3. 3rocc.

Tabmuubr u cxeMmbl: «I'eocdepsr 3emmm», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopor kuciopoga B HOpuUpoOne»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumatnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiil jgec», «LIMpokoanCTBEHHBIN
necy», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuil gec.

O6opynoBaHue: repoapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIMH )KHBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0Inas cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX MNpUYUHBL. Bo3jelcTBue YeloBeKa Ha
ouochepy. 3arps3HeHue BO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXxpaHa
PaCTUTENIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHITUIIBI OXPAaHBI MPUPOIBI.
Kpacubie kHuru. Oco0o oxpansemblie mpupoansie Ttepputopun (OOIIT).
boranndeckue casibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBIL.
PanonanibHOE ~ TIPUPOJONOJIB30BAHME W COXpaHEHHWe  OHMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTU TJI00ATBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE MOCIICICTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS OMNACHBIX TEXHOTC€HHBIX
npouieccoB. CucmemHvlie UCCIe008aHUA Nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. (OcHosbl



IKopeadburumayuyu dKocucmem U Ccnocoboos 60pvOLL ¢ OUONOBPENHCOCHUSIMUL.
Pexoncmpyxyus mopckux u HazemHbix 3KOCUCEM.

JdemoHcTpanuu

Tabmuuer w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapoceprsr», «3arps3Henue mnouBb», «l[lapaukoBeii  3ddexT», «Ocobo
OXpaHsE€MbIE€ IPUPOIHBIE TEPPUTOPUNY, « MO yIpaBIsseMOro MUPay.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCsL TMPOrpaMM CpedHero oOlmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JTMUHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIME COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTU
U CAMOONpPENENEHUI0, Hamuyue Momusayuu K  OOydeHHI0  OHOJIOTHH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAUIMN pPa3BUTHUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O00YYAIOIITUXCSl PYKOBOJACTBOBATHCS B CBOECH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, NPUCYIIUMHU CUCTEME
OHoJOornyeckoro  oOpa3OBaHUS, Haluuue  HNpPABOCO3HAHUA  IKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI MO0 OMOJIOTUH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCHHUTATEIBHON JESITEIHPHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHS, pa3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NaTPUOTH3MA U
YBOKCHHS K 3aKOHY U MPABOIOPSIKY, YETOBEKY TpyJa U CTapIiIeMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPAAUIIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS Kypca JOJDKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH  JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAllUi, TMO3UTUBHBIX



BHYTPCHHUX  YOEXKIIEHUW, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM  IIEHHOCTSIM
pOCCHIICKOTO O0IIeCTBa, PACHIMPEHUE KUZHEHHOTO OIbITA M ONBITA ACSTEIbHOCTH
B IMPOLIECCE peaTM3alui OCHOBHBIX HANPAaBIEHUN BOCIIUTATEIBHOU JIEATEIBHOCTH,
B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKECHUE
3aKOHA U IPABOIMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE yYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBaXKUTEIHLHOTO
OTHOIICHUS K MHEHHUIO OMNMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPMOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaXKIaHCKOMU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoil, ropmoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U MAMATHUKAM IPUPOIBI,
JTOCTHXKEHUAM Poccrnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJOTHHM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEIIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IIEHHOCTENW POCCUMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusaMu Haponos Poccun;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAsl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOIICHUMH;

IMOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

5) ¢u3uyeckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJbTYPbI 3[0POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHWE U pealn3alus 3J0pOBOr0 M 0Oe3omacHoro obpa3a KU3HU
(310opoBO€  TUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJspHas Qu3nyeckas
aKTUBHOCTbH), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NMOHMMAHWE I1[EHHOCTU TMPABUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEACTBUI M HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [ICHHOCTU MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TaKyl0 JEATEIbHOCTD;

WHTEpEeC K pa3MuHbIM cdepamM MpoPecCHOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAyled mnpodeccuu H  Pealru30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUHU BCEH KU3HU;

7) 3K0JI0OrH4eCKOro BOCIMTAHMS:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOE OTHOIICHUE K MPUPOJE KAK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCIEACTBUM IS
OKPYXaIOIIEN CPEeJIbL;

OCO3HAHUE TJ00ATBHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJIeM M MyTel HX
peuieHus;



CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMPU PEIIeHUH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIOTNIONIB30BaHNEM  (COOJIOJICHHE  TpaBWJI  TOBEJAEHUS B IPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsi);

AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaKOUIEH
NPUPOIHON cpejie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeATENbHOCTU HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN NIEATEIBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOM KYJIbTYphl KakK CpeACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMU U MMO3HAHUS MUPA;

NMOHUMaHUEe crnenu@uku OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poiu B
GbopMHpPOBaHUN PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalolleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TMO3HAHWUM MPUPOJHBIX 3aKOHOMEPHOCTEU U PEIICHHH MpoOsiemM
COXpaHEHHS TPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINH:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIXOJa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieueHusi  Mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTMUECKUX 3HAHUUA B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommuxcs, GOpMHUPYEMOM
IPY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHWS [Jis aHajdu3a u
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,



yMEHHE JejlaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHMs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BATh OMOJOTMUYECKHE 3HAHMS IS
pelIeHus Npo0JIeEM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD NHIANBUAYAIBHO U B IPYyIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMmeTHble pe3ynbTaThl OCBOCHHSA YUeOHOrOo Kypca BKIIOYAIOT:
3HAYUMBIE TUISt dbopmMupoBaHus MUPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAayYHbIE MOHSATHUS, OTpa)KaroLue
LEJIOCTHOCTh HAyYHOM KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOJIOJEHHe,  HU3MEpPEHUe, OSKCHepUMEHT U JIpyrue);
yHUBEpCaJlbHble Yy4yeOHble JlecTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,

PEryJISITUBHBIE), oOecreunBaroIme (opmHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIIOCOOHOCTD
o0yuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4eOHBbIE JICHCTBUS B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

B pesynprare wu3ydeHus OHONIOTMM Ha YypOBHE CPEIHETO OOIIETo
oOpa3zoBanus y oOydgaromerocs OyayT chOpPMHpPOBAaHBI TIO3HABATEIHHBIC
YHUBEpCAJIbHBIC YUEOHBIC ICHCTBHSI, KOMMYHHUKATHBHBIC YHHUBEPCAIbHbIE yIeOHbBIC
JEUCTBUS, PETYJATHUBHBIE YyHUBEpPCAJIbHBIC Y4ueOHbIE JEHCTBUS, COBMECTHAas
NeSATEeNbHOCTb.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHSI MPOTrpaMMbl CPEJHEro OOIEro
o0pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCAIbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
NEeHCTBUSAMM:

1) 0a30BbIe JJOrUYecCKHe TeHCTBUS:

CaMOCTOSATETTLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCuUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT



OMOJIOrMYECKUX MOHATHH (BBIIEISATh UX XapaKTEepHbIEC NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMU HOHATUSAMU);

ONpEeNeNsITh UEIU JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCTIOJIb30BaTh OMONIOTHYECKUE TOHIATUS Ui 00bACHEHUsI (PAaKTOB U SIBICHUN
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTUBHbBIE, JAECIyKTUBHBIE, I10
aHAJIOTMH), BBISABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHS] B PACCMATPUBAEMBIX
ABJIEHUSX, (POPMYIUPOBATH BHIBOJbI U 3aKIIOUYEHUS;

IPUMEHSTH CXEMHO-MO/IEJIbHbBIE cpeactea Ui IIPE/ICTABIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaK)K€  NPOTUBOPEUMI  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMBbI C YYETOM aHajdu3a MMEIOLIUXCS
MaTepHUAIbHBIX 1 HEMATEpUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJITATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOIO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIeM.

2) 0a30BbI€e HCCIIeI0BATEIbCKHE AeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIIE0BATEIbCKON U MPOSKTHOM AESITEIbHOCTH,
HaBbIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh Pa3JWYHbIE BUJBI JIEATEIBHOCTH II0 IOJYYEHUIO HOBOTO
3HaHMSI, €r0 HWHTEpPHpeTaluH, NPeoOpa3OoBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COLMATBbHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IJIs JI0KAa3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



OCYILECTBIIATh IEJICHAIIPABJICHHBIN TOUCK IMEepeHoca CPEeACTB U CIOco00B
JENCTBUA B MPOGECCHOHANBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 W MPAKTUYECKYIO 00JacTu
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIE HJICH, MpeJiaraTb OPUTMHAIBHBIC MOJXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe YU4EOHOTro
mocoOusl, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UPOBATH
uHGOPMAITUIO PAa3IMYHBIX BUJIOB U (HOPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

dbopMynIMpoBaTh 3aMpoOChl U MPUMEHATH Pa3TUYHBIC METOABI MPU TIOUCKE U
otOope Omonornyeckor MHGOpMAIHK, HEOOXOAMMON IS BBHITIOJIHEHHS YIEOHBIX
3a/1ay;

npUOOpETaTh OIBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHHUS
ounosorndyeckor nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

UCTIONb30BaTh HAY4YHBIA f3BIK B KadecTBE CpEACTBa MpU pabore ¢
Ouonornyeckoil uMHPOpMANMEW: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJbI, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HaTJISAHOCTH;

BJAQJeTh  HABBIKAMU  PACIO3HABaHWA W 3alUTBl  HWH(pOpMamnmu,
uHGOPMAIMOHHON 06€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

1) o0menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JWajore WM JUCKYCCHU MO CYIIECTBY OOCYKIaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBITIOJHEHUS TMpeiaraeMoi
3a/1ayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3HIMN IPYTUX YYACTHHUKOB
JMasora Wil JUCKYyCCUN);

pacro3HaBaTh HEBEepOAlbHBIE CpEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;



BIAJCTh PA3JIMYHBIMU CTIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaAMEPEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme GopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MIOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MIPU PEIICHUU yUeOHOM 3a1a4H;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHA C Y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh L[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTUKECHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaH]bl B
o0 pe3ysbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HJEU C IMO3ULHUH HOBU3HBI,
OpPUTMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OBJjiajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusaums:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS MpPOOJIeM M UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWUW I1I€JIEBHIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPY>KAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISTH
npo0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOsieMbl €  YUYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, TMOCTOSIHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM Kak  OCO3HAHMS
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BATh MPUEMBI peIEKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TNpPH aHaIN3€ pe3yJIbTaToB
NeATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MpPUHUMATh ceOsl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TNpPU aHaIN3€ pe3yJIbTaToB
NeATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble  pe3ynbTaThl OCBOCHMS  COJEpkKAHUS y4eOHOro Kypca
OPHUEHTHUPOBAHBI Ha o0ecreYeHue MPOPMIHLHOTO OOy4YeHHSI O00yJaronIuxcs
ononornn. OHM BKIIOYAIOT: crienududeckue st OMOJIOTHHM HaydHBIC 3HAHWS,
YMEHHSI ¥ CITOCOOBI JISWCTBUHN 10 OCBOSHUIO, HHTEPIPETAIIMA U MPEeoOpa30BaHUIO
3HaHUH, BUJIBI JACSITEIBHOCTH 10 MOJYYCHUIO HOBBIX 3HAHUN U UX MPUMEHEHUIO B
Pa3IUUHBIX YYEOHBIX, a TAKXKE B PEAIbHBIX KU3HEHHBIX cutyauusix. [Ipenmernsie
pe3yabTaThl MPEACTABIEHBI IO TOJJaM U3YUYECHHS.

[IpenMeTHBIE pe3yiabTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» B 10
KJlacce NOKHBI OTPaXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa, B
MO3HAHUM  3aKOHOB  NPUPOABI W  PEHICHUM MNpoOJeM  palMOHAIBHOIO
MIPUPOJIOTIOIB30BAHUS, O BKJIQJE POCCHMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaralIMe OHOJIOTUYECKUE TEPMHUHBI W TOHSATHS (KU3Hb, KIIETKA,



OpraHu3M, MeTaloJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerouynas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHoctd T. Moprana), yuenus (H. W. BaBwioBa — o 1neHrpax
MHOTO00pa3usi ¥ TOPOUCXOXKACHUS  KyJIbTYPHBIX  PAacTE€HHUH),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHHS, PACIICIUICHUs, YUCTOTHI TraMerT,
HE3aBUCUMOTo HacienoBaHuss [.  MeHzaens, TOMOJOTMYECKUX pSAJOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Baswunona), MPUHLUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (ONMMCAaHUE, W3MEpPEHUE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BbIICIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUIl, XUBOTHBIX, YEJOBEKAa, IPOLECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOUIUX B OPraHU3Max pPacTeHUM, KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKHUX
IPOLIECCOB: 0OMEHa BelIeCTB (MeTabonIn3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTAHUA, POTOCUHTE3A U XEMOCHUHTE3A,
MHUTO3a, MeW03a, TaMeTOTeHe3a, SMOPUOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHUS,  MHJIMBUIYAJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXIY OpPraHOMJIAaMH KIETKH U HX
(GYHKIUSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHeM M UX (QYHKUUAMH, MEXITY
OpraHaMd M CHCTEMaMU OpraHOB Yy pAacTeHM, >KMBOTHBIX M YE€JIOBEKa U UX
GYHKIUAMH, MEXIYy CHCTEMaMH OPraHOB U MX (YHKIMSIMH, MEXIy 3STanamu
oOMeHa BEIIECTB, ATaaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUNIOM, (PEHOTHUIIOM M
dakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABISATh OTIMUYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHul, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JJIsl JI0Ka3aTeIbCTBA POACTBA OPIaHM3MOB pPa3HBIX
CUCTEMATUYECKUX IPYIII;

YMEHHE peliaTb OMOJIOTMYECKUE 3aJa4H, BBISBIISATh IPUUUHHO-CJIEICTBEHHBIE
CBSI3M MEX]1y UCCIIeIyEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JIEaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJHITH J1A0OpAaTOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;



YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (GOpMyIHpys Lelb HCCIEJOBaHUS, aHAJIU3UPOBATH IOJTYUYCHHBIC
pe3yJbTaThl U Je1aTh BHIBO/IBI;

YMEHHE y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX HAYUYHBIX OOILECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHHYECKHUX
KOH(EPEHITUSAX;

YMEHHUE OIIEHMBATh ATHUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obimactu  OWMONOrMM M MEIUMUMUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAIPABICEHHOEC HW3MEHEHUE T'€HOMa M CO3[IJaHHE TPAHCTEHHBIX
OpraHU3MOB);

yMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHanbHON
NEATeIbHOCTU B 00J1acTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJILCKOT'0 XO3SIIICTBA, MUIIEBOM MPOMBIILUICHHOCTH, YIIIyOJIsTh O3HABATEIbHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
NPOJIOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHUS B OpPraHU3AIMSIX  CPEIHETrO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmera «buonorus» B 11
Klacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTe€ M POJH OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYyUYHON
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB IMPUPOJBI M PEUICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEYecCTBa, a TakKe€ B PEIIEHMH BOMNPOCOB PALMOHAIBHOIO
PUPOOTIONH30BaHUS, U B (DOPMUPOBAHUM IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHE BIIaJIETh CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OMpeNeNICHUs] M TOHUMAHHUE CYIIHOCTH OCHOBOIOJIATAONIUX OHOJOTHYECKUX
TEPMUHOB M TOHATHHA (BHJI, 3KOCHUCTeMa, Omocdepa), OMOIOTHUYECKHE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, cHHTETHYECKAs TEOPHs IBOJIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX u HampasieHusx sBomtonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apopsimeBoro cxojacrsa K. M. boapa), mpaBuna (munumyma FO. JluOuxa,
HKOJIOTMUECKON NUpaMubl 3HEPruM), rumnore3bl (runoreza «Mupa PHK» V.
['unGepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJlaMM  HAyYHOTO  TO3HAHWI,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcaHue, mM3MepeHue, HaOIOJCHHUE, HKCIIEPUMEHT), CIIOCOO0aMH BBISIBICHUS |
OILICHKH aHTPOIIOTCHHBIX U3MEHEHUI B MIPUPOJIE;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIM3UPYIOLIETO, ABMXKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, JIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000PA30BaHMs, BIMSHUS JIBIDKYITUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeIOBaHUsl HANpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIAMHA CHJIAMH aHTPOIIOTeHe3a, KOMIIOHEHTaMHU Pa3JUYHBIX SKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHUE  BBIABJISITH  OTJIMYUTEIbHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPONOTEHHBIX U3MEHEHUN B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JIJIsl JIOKa3aTeIhCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSA3U OPTraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEYECKUX pPac, HEOOXOJAMMOCTH COXpaHEHUsI MHOrooOpas3usi BUJIOB U
HKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHUS PUPOJILI U UETIOBEUECTBA;

YMEHHE pellIaTh OMOJIOTHYECKUE 3a]1auH, BBISIBISITh MPUUUHHO-CIIE/ICTBEHHBIE
CBSI3M MEX]Ty UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBINOJIHATh JTA0OpATOPHBIE M TpaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMyIHpYsl Ielb HCCIEJOBaHUS, aHAJU3UPOBATH IMOJTYUYCHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIICIOBATEIILCKONM paboTe Mo OMOoJIOTHuH,
HKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAYUYHBIX OOIECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHUYECKHUX
KOH(DEpEeHITUSX;

YMEHHE OIIEHUBATh TMIIOTE3bI U TEOPUU O MIPOUCXOXKICHUH KU3HU, YeJTOBEKa
U 4YEJIOBEUYECKUX pPac, O MPUUYUHAX, MOCIEICTBUSAX M CIOCO0ax MpeAoTBpallCHUs
ro0anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHamTbHON
JEeSTENHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIB30BAHMSI, MEIUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTUM, BETEPUHAPHUHU, CEILCKOTO XO35SHCTBa, MHINEBOM
MPOMBINIJICHHOCTH, YTAyOJISITh TO3HABATENIbHBIM HHTEpPEC, HAIMpPaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIECH  Tpodeccmrt W MPOJODKCHHE



OMOJIOTUYECKOTO 00pa30BaHUsl B OpPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO U
BBICIIIETO 00pa30BaHMs.



TEMATHUYECKOE IINIAHUPOBAHHUE
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HaumenoBaHmue pa3xejioB U TEM IPOorpaMmabl

buonorus kak Hayka

JKuBble cuCcTEMBI U UX U3yUYECHUE

buonorus knetku

XuUMHUECKasi OpraHU3alus KJIETKU

Crpoenue 1 QyHKIIUU KIETKU

OOMeH BelleCTB U MPEBpAICHUE YHEPTUU B KIIETKE
Hacnencteennas ungopmaius 1 peanusaius e€ B KJIeTKe
JKU3HEHHBIN UK KIETKH

Crtpoenue 1 QyHKIIMH OpraHU3MOB

Pa3mHokeHHe 1 pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa O HacJIEACTBEHHOCTH U U3MEHUNBOCTH OPTraHU3MOB
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

3aKOHOMEPHOCTU U3MEHUYMBOCTH

I'eneTuka yenoBeka

Cenexuusi OpraHu3MoB

buoTtexHonorus u cuHTeTUYECKAsE OHMOJIOTHS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero
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HaumenoBaHmue pa3xejioB U TEM IPpOorpaMmabl

3apokeHNE U Pa3BUTHE IBOJTIOIMOHHBIX MIPEICTABICHUI B OMOIOTHN
MukposBontonus U €€ pe3yJbTaThl

[TpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMiie

ITpoucxoxaeHne 4ea0BeKa — aHTPOIIOTEHES

DKOJI0TUsl — HayKa 0 B3aMMOOTHOILIEHUSAX OPraHU3MOB U
HaJOPraHU3MEHHBIX CUCTEM C OKPYIKAIOIIEH cperon

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MOMYJISAIIAN

DKOJIOTHUS COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI
buocdepa — rmobanbHas skocucTema

UYenoBek 1 OKpysKaroas cpeia

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acoB

Bcero
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Tema ypoka

JKuBnle cucTEMBI U UX CBOMCTBA

YPOBHeBaH opraHu3anys )XKUBbIX CUCTEM

Wcropust OTKPBITHS U U3YUYEHUS! KIETKH.
Kuerounas Tteopus

Metoabl MONEKYJISIPHON U KIIETOYHOU
6uonoruu. [IpakTuueckas padora
«3yyeHune MeTo10B KJIIETOUHOU OMOJIOTHHI
(xpomarorpadus, snexTpodopes,
muddepeHnanbHOE HeHTpUpyrupoBaHue,
[T1IP)»

MI/IHepaJ'II)HI)IC BCIICCTBA KJIICTKU, UX
Ouosoruueckas poiib

Opranuyeckue BellecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«O6Hapy>xeHHe OETKOB C TOMOILBIO
KA4ECTBEHHBIX PEAKLIAN»

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKU —
YTJIICBOAbI

Koan4yecTBo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

0.5

0.5

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIE peCypChl

but6mmoreka [IOK
https://m.edsoo.ru/863da&9a

bubnuoreka [JOK
https://m.edsoo.ru/863da&9a

bu6nuoreka [IOK
https://m.edsoo.ru/863da89a

bubnunoreka [JOK
https://m.edsoo.ru/863da89a

bubnuoreka [IOK
https://m.edsoo.ru/863da89a

bubmuorexa [JOK
https://m.edsoo.ru/863da89a

bubmuorexa [JOK


https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a

10

11

12

13

14

15

16

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —
JIMITU A BI

Crpoenne u pynkuun ATO. Ipyrue
Hykieosunrpupocdarsr (HTD)

CexsennpoBanue [JHK. Merozsi
T€HOMUKHU, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

MeTtoab!l CTpyKTypHOU OHOJIOTUI

THIIBI KJIETOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

CTpoeHMe 3yKapuOTUYECKOM KIIETKHU.
[IpakTuueckas padora «3yueHue cBONWCTB
KJIETOYHOU MeMOpaHbD»

[ToBepxXHOCTHBIN anmapar KIETKH

OnHOMEeMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpaxTuyeckas padora «M3yuenue
JBUKEHMSI LINTOIIa3Mbl B PACTUTEIBHBIX
KJIICTKaX»

HOHyaBTOHOMHBIe OpTraHOUAbI KJICTKU:
MUTOXOHJIPHH, TIacTu bl JIabopaTopHas
pabora «MccnenoBanue mia3Monn3a u
JICTITa3MOJTU3a B PACTHTENILHBIX KIETKAX)
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bubmnorexa [JOK
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HememOpanHble opraHouIbl KIETKU

Crtpoenue u QyHKIHH g11pa

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopnas pabora
«3ydyeHune cTpoeHus KJIETOK pa3InyHbIX
OpPTraHU3MOBY

ACCUMUIISITINS ¥ TUCCUMHUJISIINS — JIBE
CTOpOHBI MeTaboau3Ma. Tumbl oOMeHa
BeulecTs. JlaboparopHas pabota
«M3y4yeHne KaTamuTHYeCKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl WK
KaTasas3bl)»

DepMEHTATUBHBIN XapaKTep PEaKIMi
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
pabora «3yueHue pepMeHTaTUBHOTO
pacierieHus epoKcHia BOJ0poa B
PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX)

benku-akTUBaToOphI U OCIKU-UHTHOUTOPHI

dorocuntes

AHa’poOHbBIE OpraHu3Mbl. Buabl
Opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U

0.5

0.5
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JAbIXaHUA»

DHeprusi MeMOpaHHOTr0 rpajueHTa
npotoHoB. Cunre3 AT®: pabora
poTOHHON AT®-cHuHTa3bI

TpaHCcKpUIIUs — MaTPUYHBIA CUHTE3
PHK

Tpancnsauus u e€ srarbl

Konuposanue aMuHOKUCIOT. Posib
pubocoM B OMOCHHTE3e OenKa

Opranu3zanys reHoMa y mpokKapuor u
JyKapHoT

MonekyJisipHbIe MEXaHU3MBI 3KCIIPECCHH

T€HOB Y 3yKapuoT

BupycHble 3a0051€BaHus YENOBEKA,
JKUBOTHBIX, PACTCHUI

HanoTexHOIOTHH B OMOJIOTUN U METULINHE

JKU3HEHHBIN MUK KIETKA

Marpuunslii cunre3 JTHK

Jlenenve KIeTKu — MHUTO3

bubnuorexa [JOK
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bu6nuoreka [HOK
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bu6nmoreka [IOK
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45

Tunel knetok. KapuokuHes U IUTOKUHES.
JlabGopatopnas pabora «Habmronenue
MUTO3a B KJIETKaX KOHUYMKa KOpelllKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax)»

Perynﬂum{ KHU3HECHHOI'O IMKJIa KJIICTOK

OpranusMm Kak eIMHOE LIEI0e

Txanu pacrenuii. Jlaboparopnas pabota
«3y4yeHune TkaHeH paCTCHUN»

TkaHU )KMBOTHBIX M YEJIOBEKA.
JlaGopaTtopHnas paborta «/3yueHue TKaHen
YKUBOTHBIX»

Opransbl. CucTeMbl OPraHoB.
JlabopaTtopHnas pabota «M3yueHnue opraHoB
[[BETKOBOT'O PACTEHHS

Omnopa Tena opraHu3MoB

[Intanue oprann3zMoB

JlpIXxaHue opraHu3mMoB

TpaHCcoOpT BelecTB y OpraHu3MoB
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KpoBeHocHas cuctemMa m03BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Briaenenue y opranusmMoB

3amuTa y OpraHu3MoB

PaznpaxuMoCTh U perysisiuus y
OpraHU3MOB

['ymopanbHast perymisius U SHAOKpUHHAS

CHUCTCMaA XMBOTHBIX M YCJIOBCKA

ITonmoBoe pa3MHOXKEHUE

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHast pabota
«M3y4yeHne cTpoeHHs MOJIOBBIX KIETOK Ha

TOTOBBIX MUKpOIIpenapaTax»

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBBLIX JIUCTKOB

Poct Pa3BUTHUC ) KUBOTHLIX.
JlaboparopHast paboTa «BrIsiBIeHHE
NPU3HAKOB CXOJICTBA 3aPOIBIIICH
IIO3BOHOYHBIX KUBOTHBIX»

PasmHoxenne u pPa3BUTHUC paCTeHI/If/'I.
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64

JlabopaTtopnas pabora «CTpoeHHE OPraHOB
Pa3sMHOKEHUS BBICIIMX PACTCHUI

OCHOBHBIE TIOHATHUS U CUMBOJIBI TCHETHKH.
JlaGopaTtopnas pabota «JIlpo3zodmuia kak
00BEKT T€HETUYECKUX UCCIIEOBAHUIDY

AHaIM3UpyIOLIEe CKPELUBAHUE.
Henosnnoe nomMmuHupoBanue

XpOMOCOMHaH TCOpHA HACJICACTBCHHOCTHU

MoaudukanroHHass U3MEHIYUBOCTh

TI'enoTnnndaeckass U3MEHUNBOCTb.
KomMOnHaTHBHAS N3MEHUHUBOCTE

3aKOHOMEPHOCTH MYTallMOHHOTO
npornecca. JNUreHEeTHKA U SITUT€HOMUKA

I'enernka yenoseka. [IpakTuyeckas pabora
«CocTaBrieHHE U aHAJN3 POJIOCIOBHOI»

MeToapl MEAUITMHCKON T€HETUKHU

OCHOBHBIC TIOHSITHS CEJICKIIHH.
JlaboparopHas pabota «l3ydeHue copToB
KYJBTYPHBIX PACTEHUN U ITOPOJ JOMAILIHUX
JKUBOTHBIX»

MeTtobl ceneKIMOHHON pabOoThI.
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JlaGopaTtopHnas pabora «M3yuenue
METO/IOB CEIICKITUH PACTECHUID

JIOCTHKEHMS CEJIEKIUU PACTEHUM U
65 #KUBOTHBIX. [IpakTHueckas padbora
«lIpuBuBKa pacTeHui»

buoTexHonorusa Kak Hayka U oTpacib
66 npousBojcTBa. [Ipaktuueckas pabora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUN

PesepsHblii ypok. IloBTopenue,
0000111eHHEe, CUCTEMATH3Alls 3HAHUHI

67-68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KUIACC

Ne i/

Tema ypoka

OpomononHas teopust Y. Jlapsuna

cDOpMI/IpOBaHI/Ie CHUHTETHYECKOM TCOPpHUU
9BOJJOIIMH

OTansl 9BOJIIOIITMOHHOTI'O ITpoHecca:
MHUKPOSBOJOOUSA U MAKPO3BOJIOIUA

3aKOH reHeTHYECKOTO paBHOBecHs JIx.
Xapau, B. BaiinGepra. JlabopaTopHas
pabota «BbIsBICHNE H3MEHUYUBOCTH Y
oco0elt OTHOTO BHJIA»

DOneMeHTapHbIe PaKTOPHI IBOTIOIIUN

D¢ dexrt ocnoBarens. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30a0uu 0OmyJIsALui:
reorpaduyeckas, OHoIOrHIecKast

[TonoBoit oT60P

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI
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ITprcnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOIIOLHH.
JlaGopaTopnas pabora «3yuenue
apoMop(030B U UAMOAAANITALIUN Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! npucnocobaeHuid y
OpraHu3MoB: MOP(}HOJIOTHYECKHUE,
¢duznonoruueckue, OMOXMMUIECKHE,
noseeHueckue. JlaboparopHas pabora
«[IpucrocobneHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11EJIECO00Pa3ZHOCTDY

Bun, ero kpurepuu u CTpyKTypa.

JlaGopaTopnas pabora «CpaBHEHHE BUI0B

110 MOP(OJIOTHUECKOMY KPUTEPUIO»

Bunoo6pa3oBanue kak pe3yiabTar
MHUKPO3BOJIIOIUU

OO6mre 3aKOHOMEPHOCTH SBOJTIOIUH

AnanTuBHas pajauanus.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIH

HaquLIe THUIIOTEC3bI HpOI/ICXO)KIICHI/DI
JKA3HU HA 3emiie

OCHOBHBIE 3TaIlbl HEOPraHUYECKON
9BOJIIOLUU

Hctopus 3eMian 1 METO/IbI €€ U3yUYeHHUS.

Jlaboparopnas pabota «/3ydyenue u
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OIMMCAHUEC UCKOITA€MBbIX OCTATKOB APEBHUX

OPTraHU3MOB»
DBOIIOIUS 2YKApUOT

OCHOBHBIE JTAIIbI 3BOJOIUHN
pacturensHOro Mupa. [IpakTudeckas
pabora «3yuenune ocoOeHHOCTEM
CTPOEHUS PACTCHUI Pa3HBIX OTACIOBY

OCHOBHBIE 3TaITbl YBOJIFOIMH KHBOTHOTO
Mupa

DOBoOLUS )KUBOTHBIX. [IpakTrueckas
pabota «M3y4yeHue ocoOeHHOCTEN
CTPOEHMSI I03BOHOYHBIX KMUBOTHBIX»

CoBpeMeHHast cucTeMa OpraHuYecKOro
MHUpa

PazBuTune npenacrabieHuii o
MIPOUCXOXKACHUN YeJIOBEKa

MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHnas
pabora «/3yuenne ocoOeHHOCTEH

CTPOCHUA CKEJICTA YCJIOBCKA, CBA3aHHBIX C

MMPAMOXOKACHHUCM)
OBOJTIOIS COBPEMECHHOI'O YCJIOBCKA

Yenoseueckue packl. [IpakTuyeckas
pabota «/3ydeHHEe IKOIOTHIECKUX
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aJanTalyil 4eJI0BEKa

Mertonst skonorun. JlabopaTtopHast pabora
«M3yueHne METOI0B SKOJIOTHIECKHUX
HUCCIIEIOBAHUIN

3HaueHne YKOJIOrNYECKUX 3HAHUN I
YyeJIoBEKA

Okosornyeckue pakTopbl

AbGuoTtnueckue paxkTopsl. CBET Kak
skosornueckuit pakrop. JlaboparopHas
pabota «BrisiBneHne npucnocodaeHuit
OpPraHU3MOB K BIIUSIHUIO CBETa»

Abunotnyeckue pakropsl. Temneparypa
KaK 9KOJIOTHYECKH pakTop.
JlaGopaTopHnast pabota «BpisiBieHue
PUCTIOCOOTIEHUH OPraHU3MOB K BIUSTHHIO
TEMIIEPATYPbI»

Abunotndeckue pakropsl. BrnaxHocTs Kak
skonornueckuit pakrop. JlaboparopHas
paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHHid U3 pa3HbIX MECT OOUTAHUSDY

Cpenpl 0OMTaHUSI OPraHU3MOB

XKuzHennsle popmMbl OPraHU3MOB

bruotnyeckue hakTops
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3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM
JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHUA

DKOJIOTMYECKHE XapaKTEPUCTUKU
MOMYJISLUN

OKosorudeckas CTpyKTypa MoIyJIssLuu

JInHaMuKa MOMYJISIIHUU U €€ PeryJssius

KpI/IBBIe pocCTa YUCJICHHOCTHU MOITYJISIIHHN.
KpI/IBBIe BBIDKMBAaHU A

DKoJIornyecKas HUIlla BUIA.
Jlaboparopnast pabota «IIpucnocobneHus
CEMSTH paCTEHHI K pacCEeIICHUIO»

Bup xak cucrema nonyJisinui

Coo0111ecTBO OPraHu3MOB — OHOIICHO3

DKocucremMa Kak OTKpbITast CUCTCMA

KpyroBopot BeliecTB 1 MOTOK SHEPTUU B
IKOCUCTEME
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OCHOBHBIE TTOKa3aTEIIH YKOCUCTEMBI

DKOJIOrM4eCcKHe Mupamu bl

M3MeHeHus coo01EeCTB — CYKLIECCHU

[TpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOpEH U
OKEaHOB

IIprponHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEMH, TyCTHIHDb

AHTpOHOFCHHBIe 9KOCHCTCMBbI

Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onucaHue
ypOOIKOCHUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3IEUCTBHS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MTOIYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSX

buocdepa — oOmernanerapHas 060104Ka
3emiu
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VYuenue B. . Bepnajackoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl

Kpyrosopotsl Beniects u
OMOTeOXUMHYECKHUE ITUKITBI

3onanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocts 6uocheps

DKOJIOTHYECKHE KpU3HUChI U UX TPUYIUHBI

BosneiicTBue yenoBeka Ha 6uochepy

AHTPOIIOT€HHOE BO3JEHCTBUE Ha
pPacTUTENBHBIA U dKUBOTHBIN MU

OxpaHa npupos

OCHOBHBIE NPUHIUIIBI YCTONYUBOIO
Pa3BUTHSA 4EJIOBEYECTBA U IPUPOBI

ParroHaapbHOE TIPUPOIOTIOIH30BAHIE U
COXpaHEHHE OMOJIOTHYECKOTO
pazHooOpasus 3eMiaun
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67 O6006meHue mo TeMe « MUKPOIBOIOIHUS U
€€ pe3ynbpTaThD)

68 O6061menue no teme «IIpoucxoxaenue u
pa3BHUTHE KU3HU HA 3eMIIe»

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'NUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3BOBATEJIBHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM O0CBOCHHS
OCHOBHOMH 00pa30BaTeJIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3zoBaHus

CchopMupoBaHHOCTb 3HAaHMH O MeCT€ M pOJU OMOJIOTUM B CUCTEME
€CTECTBEHHbIX HayK, B (dbopMUpOBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBl MHMpa, B NO3HAHUM 3aKOHOB NPUPOJIBI U
PELIEHNN JXU3HEHHO Ba)XKHBIX COLUAIBHO-3TUYECKUX, SKOHOMHUYECKHX,
9KOJIOTUUECKUX IPOOJIEM UEJIOBEUECTBa, a TAK)KE B PEIICHUH BOIIPOCOB
palMOHAIBHOIO MPUPOAOIOJIB30BAHNSA, B (OPMUPOBAHUU LEHHOCTHOTO
OTHOILIEHUS K IPUpOJE, OOLIECTBY, YEJIOBEKY; O BKJIAJ€ POCCUMCKHUX U

3apyOex)HBIX YYEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Bnanenue cucremoii 3HaHUN 00 OCHOBHBIX METOJaX HAy4YHOT'O MO3HAHUS,
UCTIOJIB3YEMBIX B OMOJOTMYECKUX HCCIEIOBAHUSX J>KUBBIX OOBEKTOB M
9KOCHCTEM  (OmHMCcaHHe, M3MEpEeHue, MpoBedeHUe  HaOI0aeHui);
croco0aMu BEISBIEHHS U OLCHKHU aHTPOIIOICHHBIX N3MEHEHHH B prupoac.
YMeHue BBIIBUTaTh THIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU
cpenctBamu,  GOpPMYIUpPYsS [EIb  HMCCIEAOBAHUS, AaHAIM3UPOBAThH
IMOJIYUCHHBIC PE3YJIbTAThI U €J1aTh BbIBOABI.

Brisiaenne 3aBUCHUMOCTH MCKOY HUCCICAyCMbIMU BCJINYHNHaAMMU,
O0BsSICHEHUE TOJIYYECHHBIX PE3yJIbTaTOB M (OPMYIMPOBAHUE BBHIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiaeTh CUCTEMON OMOJOTHYECKHX 3HAHUHM, KOTOpasi BKIIOYAET:
OCHOBOTIOJIArarole OMOJIOTHYECKUE TEPMHHBI M TOHATHS (PKWU3HB, KIIETKA,
TKaHb, OpTaH, OPraHu3M, BUJI, TIOMYJISIIINS, SKOCHCTEMa, OUOIIeHO3, onocdepa;
MeTaboNM3M, TOMEOCTa3, KJICTOYHBIH WMMYHUTET, OHWOCHHTE3 OelKa,
OUOTIONMMEPBI,  UCKPETHOCTh, CAMOPETYISIMS, CaMOBOCIIPOM3BEICHHE,
HACJIEICTBEHHOCTh, N3MEHYUBOCTh, JHEPrO3aBUCHMOCTD, POCT M Pa3BUTHE);

Oouonornueckue Teopuu: kierounas reopus T. [1IBanna, M. llneiinena, P.
BupxoBa; kioHanmbHO-ceNeKTUBHOTO wuMMyHHTeTa II. Opnux, W.N.
MeuHnKOBa, XpOMOCOMHas Teopus HacieACcTBeHHocTH T. MopraHa,
3akoH 3apojeimeBoro cxoactBa K. bapa, sBomronmonnas teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHs IBOJIIOIMHU, Teopus aHTpornoreHeza Y.

Hapsuna; teopust 6uoreonienosza B.H. Cykauésa; yuenne H.W. BaBunosa



0 LIEHTpPAaxX MHOrooOpas3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PpaCTCHHIA,
yuenue A.H. CeBepiioBa 0 MyTsSX U HalpaBJICHUSX SBOJIIOLUUU, YUCHUE
B.U. Bepnaackoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi MOTOMKOB MEPBOTO TMOKOJEHUS, PaCIICIUICHUS
MIPU3HAKOB, HE3aBHCHUMOIO HAcleJOBaHus Ipu3HakoB . Mengens;
CHEIJICHHOTO HACJEAOBaHUS MPU3HAKOB U HAPYIICHUS CIICTUICHUS TEHOB
T. Moprana; roMoJIOTH4E€CKUX PSAIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH
H.. BaBunosa; renetnueckoro pasHoBecus /x. Xapau u B. BaiinGepra;
3apozsimeBoro cxoactBa K. bapa; 6uorenernyeckuii 3akon J. ['ekkens,
®. Mromepa);

MPUHIUIIBI (UUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHEMyMa FO. JInOuxa, SKOJOrMYECKON NHpaMUAbl 4YHCE,
OMOMAacChl U DHEPTHUH);

runote3bl  (koamepBatHod A.M. Omnapuna, mnepBuuHOoro OynpoHa JIXK.

Xonneitna, mukpocgep C. @okca, pudo3uma T. Yek)

YMmenue piiaTb  IMMOHCKOBBIC OHOJIOrHYECKHUE 3aJa4d; BBISABIIATH
MNPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY HCCICAYCMbIMU OMOJIOrHYECKUMU
O6’B€KTaMI/I, npouecCaMn M SABJIICHUAMM, OCIAaTb BBIBOABI M ITPOTHO3bI Ha
OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHIIMYCCKHUC CXCMbl CKPCIIMBAHUA [UIA Pa3HbIX THUIIOB
HacCJICAOBaHUA IIPU3HAKOB Y OPIraHU3MOB, COCTaBJIATH CXCMbI IIEPEHOCA

BCHICCTB U DHEPI'MU B OKOCHUCTEMAX (HGHI/I IIUTaHWA, ITUIICBHIC CeTI/I)

YMeHue ycTaHaBIUBATh B3aMMOCBSI3U MEXKAY CTPOEHUEM U (DYHKIUSAMU:
OpPraHoOUJIOB, KJIETOK pa3HbIX TKAHEHW, OpraHaMy U CUCTEMaMH OpPraHOB y
pacTeHWi, XKUBOTHBIX M YEJIOBEKa; MEXIy dTarmaMu OOMEHa BEIIESCTB;
ATaramy KJIETOYHOrO IIUKJIA U )KMU3HEHHBIX I[UKIIOB OPraHU3MOB; 3TallaMu
SMOpPUOHAIILHOTO PAa3BUTHUS; TEHOTHIIOM W (EHOTUIIOM, (DEHOTHIIOM H
(dakTOopaMu Ccpenpl OOWTaHUS;, MPOILECCAMH DBOJIONNM; JIBYKYIIAMH
CUJIaMH aHTPOIIOTEHE3a; KOMIIOHEHTAMHU DAa3JIMYHbIX JKOCHUCTEM U

HpI/ICHOCO6J'ICHI/I}IMI/I K HUM OpPraHn3mMoB

VYMmenne BBIACIATH CYIICCTBCHHBIC ITPHU3HAKU!

CTPOEHHSI BUPYCOB, KIETOK MPOKAPUOT M IYKAPUOT; OJHOKIETOUHBIX W
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHMOTEOIIEHO30B, 3KOCHUCTEM H
Onocdepsl; CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTEHUM, KUBOTHBIX,
YeJIOBEKa; MPOIECCOB KUZHEACATSIILHOCTH, IPOTEKAONUX B OpraHU3Max
pacTeHMid, KUBOTHBIX M YEJIOBEKa; OMOJOTHYECKHX MPOIECCOB: OOMEHa

BemecTB  (Merabonu3M), UWHGOpPMAIMM W TIPEBpAIllCHUS JHEPTHUH,



OpoxeHusi, aBTOTPOHOTO W TETEPOTPO(PHOr0 THUIOB THUTAHWII,
doTrocuHTE3a ¥  XEMOCHHTE3a, MHTO3a, MeHo03a, TaMeTOreHesa,
AMOpUOTeHe3a,  TMOCTAIMOPHUOHANBLHOTO  PAa3BUTHSA,  Pa3MHOXKCHUS,
WHANBUAYATbHOTO PA3BUTHUS OpPraHuW3Ma (OHTOTeHe3a), B3aWMOJACHUCTBUA
TEHOB, reTepo3nca; JIEUCTBUN HMCKYCCTBEHHOTO otbopa,
CTaOWIIM3HPYIOUIETO, JBWKYIIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO
oT0Opa; aIIONaTPUYECKOro M CHMIATPUYECKOTO BHI000pa30BaHUS;
BIUSHUS JIBIDKYIIUX CHJI DBOJIOIMU Ha TEeHOMOHA MOIMYJISIINH;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWUTaHus, dYepeJOBaHUS
HAMpaBJICHUN 3BOJIOLMH; KPYrOBOPOTa BEUIECTB M IMOTOKA JHEPTrUH B

OKOCHUCTEMAX

ChopMupoBaHHOCTE YMEHHUSI BBIICNIATH CYHISCTBECHHBIC IPU3HAKH
BUPYCOB, KJIETOK IPOKApHOT M OJyKapuoT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OHOTEOLIEHO30B M JKOCHCTEM;
OCOOCHHOCTH IPOLIECCOB OOMEHa BEIIECTB M IPEBpAILEHUS DHEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOrO W JHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOAOTBOPEHMS, pPa3BUTHA U
Pa3MHOKEHHS, WHAMBUIYaJIbHOTO Ppa3BUTHA OpraHn3Ma (OHTOTEHe3a),
O00pbObI 3a CyIIECTBOBAHUE, €CTECTBEHHOI'O OTOOpa, BHJI000pa30BaHMS,
NPUCTIOCOOJICHHOCTH ~ OPraHM3MOB K  cpele  OOWTaHMs,  BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIOICHHBIX W3MEHEHMH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BELIECTB M NPEBPAIICHHS SHEPIHU B
ouocdepe

VYMeHue HMCHoib30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY ISl TOKAa3aTelIbCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYCCKUX TPYIIl; B3aMMOCBA3M OPraHU3MOB H CpPCAbI
OOUTaHUS; EIWHCTBA 4YEJIOBEUECKUX pac; HEOOXOIUMOCTH 310pOBOTO
oOpasza JKW3HHM, COXpaHEHHsI Pa3HOOOpa3usi BUIOB M DKOCHUCTEM Kak

YCJIOBHUA COCYHIECCTBOBAHUA MPUPOABI M UCJIOBCUCCTBA

YMeHne KpPUTHYECKH OIEHWBAaTh HMHGOPMAIMIO  OHOJIOTHYECKOTO
COACPKAHUS, HMHTEPIPETUPOBATH OSTHUYECKUE ACHEKThl COBPEMEHHBIX
WCCIIeIOBAaHUI B OWMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;, PaCCMaTPUBATh
rJ100anbHBIE SKOJIOTHYECKHe MPOoOIeMbl COBPEMEHHOCTH, (HOPMHPOBATH

110 OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3HIIHIO
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IIpoBepsieMblii JJIEMEHT COEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI B MX HU3YUCHUC

CoBpemeHHass Ouojorus — KOMIUIEKCHas HayKka. buoJormueckue HaykKu U
u3zydyaemble UMM 1pobnembl. DyHIaMeHTanbHble, NPUKIAJAHBIE U IOUCKOBBIC
Hay4HbIE MCCIIEJOBAHUS B OUOJIOTUH.

3HaueHue Ouosiorud B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunel mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorueil. 3HadeHHe OMOJIOTUU B
IIPAKTUYECKON  JEATEIbHOCTU YEJIOBEKA: MEIULUHE, CEIbCKOM  XO3SMHCTBE,

IIPOMBIIIJICHHOCTH, OXpaHE€ IIPHUPOABI

JXuBble cucreMbl Kak INpeaMeT u3ydeHus Ouosornu. CBOWCTBA JKUBBIX CHCTEM:
€AMHCTBO XHMHUYECKOIO COCTaBa, IWCKPETHOCTh U LEJIOCTHOCTb, CIOKHOCTb M
yHOPSA0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCT, caMOOpraHu3alus,
CaMOBOCIIPOU3BE/IEHUE, Pa3IPa)kKUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.

VYpOBHM OpraHM3allld >KUBBIX CHCTEM: MOJIEKYJSPHBIA, KJIETOYHBIH, TKAHEBBIMH,
OpraHU3MEHHBIN, MOIMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN (OMOre€o1eHOTHUECKHIA),
6uocdepuslii. [Ipomeccsl, mpoucxoasIIne B )KUBBIX cucTeMax. OCHOBHBIE IPU3HAKH

xuBoro. JKu3Hp kak (hopma CyIIecTBOBaHUS MaTEpPUU

Metonel  Ouosiormueckoil Hayku. HaOmrogenwe, wu3MepeHHe, OKCIEPUMEHT,
cucTeMarusanus, Mmetaananu3. [loHsATHE 0 3aBUCMMON U HE3aBHCUMOU MEPEMEHHOM.
[TnanupoBanue »skcnepuMmeHTta. [locTaHOBKa U mpoBepka runorte3. HyneBas
runore3a. [loHsTre BBIOOPKHM M €€ TOCTOBEpPHOCTh. Pazbpoc B OMOIOTHYECKHUX
naHHbIX. OlLIEHKa JOCTOBEPHOCTH MOJYUYEHHBIX pe3yiabTaToB. [IpunHbl HCKakeHUs

PE3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTaTHCTUYECKOTO TECTa
KneTka kak Onojoruueckas CucreMa

Knerka — CTpyKTypHO-(pyHKIIMOHAIbHAs €IMHUIA >KUBOro. McTopus OTKpHITHSA
kietku. PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.
MeToabl MOJEKYISIPHOW M KJIETOYHOW OMOJIOTMH: MHKPOCKOIHS, Xpomarorpadus,
a51eKTpohope3, METOJI MEYEHBIX aTOMOB, Iu(depeHanbHoe HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK

XHWMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U yJIIbTPaMUKPOIJIIEMEHTHL. Bona u eé

pONib  Kak pacTBOPHUTENs, peareHTa, ydyacTHe B CTPYKTYPUPOBaHHHM KIIETKH,

Teruioperynsuud. MuHepaabHble BellecTBa KJIETKH, UX Onosiorudeckasi poisib. Poib
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KaTHOHOB U aHUOHOB B KJIETKE.

Bbronornveckue nonumepsl. benkn. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYyKTYpHI
6enxoBoi Monekybl. [lepBuuHas cTpykTypa Oenka, menTuaHasi cBa3b. BropuuHas,
TpeTHYHasi, YeTBepTHUYHAsi CTpyKTyphl. JleHarypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. bruonornueckre QyHKIIUN OCIIKOB.

VYrneBoabl. MoHocaxapuabl, AMcaxapuibl, OJUrocaxapuabl U IOJIMCAaXapUbl.
OOmmmii mnan  cTpoeHuss W (UBMKO-XMMHYECKHE  CBOWMCTBA  yIJIEBOOB.
buonoruyeckue GyHKIUHU YIIIE€BOIOB.

Jlumuaer. T'mapodunbHO-THApOodOOHBIE cBolicTBa. Kiaccudukanus JUNmumos.
Tpurnuuepuasl, Qochomunuasl, BOCKH, cTepouabl. buosorumdeckune QyHKIUN
munuaoB. OOme cBoicTBa OMOIOTHYECKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, [TOJIyIIPOHUIIAEMOCTD.

HykneunoBbie kucinotel. JHK wu PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun komriementapHoct. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecTtoHaxoxaeHue u ouonorudeckue Qpynkuuu JHK.
Bunel PHK. @ynkuuu PHK B kietke.

Crpoenne wmoinekynbsl AT®. Makpospruueckne CcBsizu B Moiiekyle ATO.
buonornueckue Gpynkuuu ATD. BoccTaHOBICHHbIE MEPEHOCYUKH, UX (QYHKIMU B
kietke. CexsenupoBanue [JHK.

CrpykrypHast 6uoi0rus: OMOXUMHUUECKre 1 Onodu3nuecKre Uccae0BaHus COCTaBa

U IPOCTPAaHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYT

Tunsl  KkJIeTOk:  SykapuoTHYeckass U mpokapuoruyeckas.  CTpyKTypHO-
(GyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mnpokapuoTHUECKON KieTku. Kierounas cTeHka Oakrepwii M apxew.
OcoOeHHOCTH CTpOeHHsT TeTepoTpodHOl U  aBTOTPO(HON MPOKAPUOTUUECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Ctpoenne u (YyHKIHMOHUPOBAHWE DyKApUOTHUECKOW KieTku. [lmasmarmdaeckas
MeMmOpaHna (miazmanemma). CTpykTypa Iuta3MaTH4decKod MmeMOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IIa3MaTHYeCKylo MeMOpaHy: naccuBHbIN (auddy3us, odbneryénnas
muddys3us), akTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aAKTHBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOLUTO3:
MUHONNTO3, ¢aronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykrypa U (yHKIUU
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Hutommaszma. I[utozonb. ILlutockenmer. JIBwkeHwe 1muToria3Mbl. OpraHoUIbI
kieTku. OgHOMEMOpaHHbIE OPTaHOMIBI KJIETKH: dHAomIa3mMaTuieckas cetb (DI1C),
anmapar ['onbpku, JU30COMBI, WX CcTpoeHHe U (yHKIuH. B3auMocBs3b
OJTHOMEMOpaHHBIX OpraHouoB KjieTkH. CTpoeHHe TpaHyJISIpHOTO PEeTHKYIyMa.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [ maakuit
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(arpanyssipHBIN)  dHAOMIA3MATHYECKUK  peTukyayMm. CekperopHas  (QyHKIUs
anmapara ['onpxu. TpaHcnopT BEHIECTB B KIIETKE. BaKyoln pacTUTENbHBIX KIETOK.
Kunerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKA: MUTOXOHIPUU, TUTACTHU/IBI.

Crpoenne u GyHKIMH MHUTOXOHAPUNA W TiacTui. l[lepBUdYHBIC, BTOPHYHBIE U
CJIOKHBIE TUIACTUABI (POTOCUHTEZUPYIOLIUX FYKAPUOT. XIIOPOIIACThI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kineTkn CtpoeHune u  (QyHKIHM HEeMeMOPaHHBIX
OpraHoujioB  KJIeTku. Pubocompl. MukpodunameHTsl. MbIIeYHbIE — KIETKH.
Muxkpotpy0Oouku. Kierounsiit nentp. CTpoeHue U IBUKEHHE )KTYTUKOB U PECHUYEK.
MukpoTpyO0oUKH IUTOILIA3MBL. L{eHTpHOIb.

SAnpo. OOGomouka siIpa, XpPOMaTHH, KapwHoOIUIa3Ma, SIPBIIIKA, UX CTPOCHUE U
byukuun.  SnepHplid  OenKOBBI  MaTpuKC. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — THCTOHBI.

Knerounsie BrmoyeHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOIN)

AccuMuisMs U JAMCCUMWIALUS — JBE CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M reTepoTpodHbIH. YuyacTHe KHUCIOpPOAAa B OOMEHHBIX
mpoueccax. JHepreruyeckoe oOecredyeHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX mporeccax. DEepMEHTATUBHBIM XapaKTep PpEeaKIuid KIETOYHOTO
MeTabonu3ma. @DepMeHTbl, HMX CTPOCHHE, CBOHCTBA M MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Omiinuus (pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBAaTOpPbl U OEJNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHUBHBIX
peaKIuii OT Pa3IUIHbIX (PaKTOPOB.

IlepBuuHBbIl CHHTE3 OpraHMYeCKUX BellecTB B KieTke. PorocuHre3. Poab
XJIopoIIacToB B mpouecce (ortocuHTe3a. CBeroBas M TeMHOBass  (a3bl.
[IponyxTuBHOCTE (QoTOCHHTE3a. BiusHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe (HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOLINE
OakTepuH, >Kelne300aKTepuu, CcepoOAKTepHH, BOJOPOJHBIE OaKkTepuH. 3Ha4YeHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opoxenus. Ilpoayktel OpokeHuUs M HX
UCTOJb30BAHUE YEJIOBEKOM. AHa’poOHBIE MUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIC3HEH.

AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUUECKOro oOMeHa. [1oAroTOBUTENBHBIN JTAIl.
I'mukonus — 6ecKUCIOpOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonoruueckoe OKHUCIIEHHWE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHII B

nponeccax OMOJIOTHMYECKOI0 OKHCIIEHHUS. L[I/IKJ'II/I‘IGCKI/IC pCaKIuu. OxuCIUTEIIBFHOE
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dbochopmmposanue. [IpenmymiecTBa a’3poOHOr0 IMyTH OOMEHA BEIIECTB IEpe

aHadpoOHBIM. D(PPEKTHBHOCTH IHEPTETUIECKOTO 0OMEHa

Peakuuu MarpuyHoro cuHresza. I[IpyHIMI KOMIUIEMEHTApHOCTM B PEaKLMIX
MaTpUYHOTO CUHTe3a. Peanm3arusi HaciencTBeHHOW wHpopManuu. ['eHeTnueckuit
KoJ, ero cBoiWctBa. Tpanckpunuus — Martpuunblid cuHTe3 PHK. Ilpunummnst
TPAHCKPHIILIANA: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPHYHOCTb.
Tpancnsiuss u e€ sranbl. Yuactue TpaHcnoptHbix PHK B Ouocunrese Oenxa.
VYcnoust Omocuntesa Oenka. KoaumpoBanue amuHOkucaOT. Pome pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoMa y NpOKapHOT M J2yKapHOT. Peryisuus akTMBHOCTU I'€HOB y
npokapuot. ['mmore3a omepona (®. XKako6, K. Mano). Perymsmus oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTounslii romeocTas.

Bupycel — HekierouHble (GOpMBI KHM3HM M OOJMratHele mnapasutbl. CTpoeHue
IIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubeie 3aboneBanusi yenoBeka, >kuBOTHbIX, pacteHuit. CIIN[, COVID-19,

conraJIbHbIC U MCIUITUHCKHUC HpO6HeMBI

Knerounsnii ks, ero nepuoasl u peryssinus. Uarepdaza n mutos. OcobeHHOCTH
MPOIECCOB, MpoTeKaromux B HHTepdasze. IloaroToBka KIETKH K JEJICHHUIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUI), CUHTETUYECKHA M MOCTCUHTETHUYECKUN
(IpeMUTOTUYECKHI ) TIEpHOIbl HHTEP(A3HI.

Marpuunsiii  cunte3 JHK — perumkanusa. Ilpunnuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIM  CHHTE3,  AHTUIIAPAIUICIBHOCTb.
Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl n
TeoMepa3a. XPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIMmiougHelidi wu
rarionIHbIi  Habopsl  XpoMocoM. ['omosoruunble  Xxpomocombl.  IlojoBbie
XPOMOCOMBI.

JHenenue kineTku — MuTo3. CTaguyu MUTO3a U MPOUCXOSIIUE B HUX Mpouecchl. Tumsl
muTo3a. KaprokuHes u mMuToKHHE3. buosiornyeckoe 3HaueHne MuTo3a. Perynsuus
MUTOTHYECKOTO UKJIa KIeTKH. [Iporpammupyemast kinetouHasi THOEIb — aromnTos.

@DyHKIMOHAIbHAs FEHOMUKA
OpranusM Kak OMoJIOTHYECKask CUCTEMA

OnHOKJIETOYHBIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHbIE OPraHU3Mbl U MHOTOTKaHEBbIE
OpraHU3MBl.

@DopMbI Pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJI0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner Oecrnonoro pa3MHOXKEHHS: IOYKOBaHHME, CHOPYJSALUsS, (parMeHranus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, niau ramersl. Meito3. Craguu meiosa.
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[ToBenenue xpomocom B Meiio3e. Kpoccunrosep. bruonornueckuii cMbici Meno3a u
IIOJIOBOTO Iporiecca. Meio3 1 ero MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
IIpensaponpimieBoe passutue. l'ameroreHe3 y >KUBOTHBIX. lIosOBbIE JKeie3bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U HAMOPHUOHAIBHOE pa3BUTHE IKUBOTHBIX.
Crioco0blI 01II0I0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyansHoe pa3BuTHe oOpranu3smMoB (ontoreHe3). Craauum smOpuorenesa
KMBOTHBIX (Ha mpumepe JsAryiiku). Jpobnenue. Tumbl npobnenus. OcobeHHOCTH
OpoOJieHrs MIIEKONMUTAIOMUX. 3apObIIIeBble JIUCTKH (racTpyssuus). 3akiajka
OpPraHoB W TKAHE W3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BIMAHHE YacTeu
Pa3BUBAIOIIETOCS 3apojiblila (AMOpUOHAIbHAS MHAYKIIKA). 3aKiIaiKa TUIaHa CTPOCHUS
KMBOTHOTO KaK pe3yJbTaT HMEPAPXUUYECKUX B3aMMOJACHCTBUI T'€HOB. BimsHue Ha
SMOPHOHAILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u passutue xuBoTHbIX. [locTamMOpuonansHblil niepuoa. Ilpsamoe u Henpsamoe
pasButHe. PazButue c meramopo3oM y O€CHO3BOHOUHBIX M TO3BOHOYHBIX
KUBOTHBIX. buojornueckoe 3HaYeHUE MPSIMOTO U HENPSAMOrO pa3BUTHUA, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DaKTOPBI PETyJISALIUUA POCTa
KHUBOTHBIX M dYenoBeka. CTaguu MOCTIMOPHOHAIBHOTO PA3BUTHUS Y KUBOTHBIX U
yesioBeka. Ilepuoasl oHTOreHe3a yenoBexa.

Pasmuoxxenue u pazsurue pacrenuid. ['ameroput u cnopodut. Melio3 B )KH3HEHHOM
nukie pacrennii. ObpasoBaHue CIOp B MpoIecce Meio3a. ['aMeTorenes y pacTeHuH.
OmnonoTBOpeHHEe M pa3BUTUE  PACTUTENBHBIX  OpraHu3MoB.  J[BoiHOe
OIJIOZIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue M pa3BUTHE CEMEHHU.

MexaHnu3MBbI pEeryjsinvui OHTOICHE3a y paCTeHI/Iﬁ N ) KMBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTUA I'CHCTUKU KAK HAYKH. OCHOBHbBIC T€HETUUYECKHE
IIOHATHUA u CHUMBOJIBI. I"'oMmonornyneie XPOMOCOMBEI, AJIJICJIIBHBIC T'CHBI,
AJIbTCPHATUBHBIC IIPHU3HAKH, HOMHHaHTHBIfI n peuecanHHﬁ IIpHU3HAK, TOMO3HUI0Ta,
rerepo3nurora, 4ucTasd JIMHUA, FI/I6pI/I,Z[I)I, T'CHOTMUII, (1)CHOTI/IH. OcHOBHBIC MCTO/bI

T'CHCTHUKU! FI/I6pI/I,Z[0J'IOFI/I‘{CCKI/II71, OUTOJI0T quCKHﬁ, MOHCKyanHO-FCHCTI/IqCCKI/Iﬁ

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHens — 3aK0H €IMHO00pasus
ruOpu0B nepBoro nokosieHus. IlpaBuno qomuHupoBanus. Bropoii 3akoH Menaens
— 3aKOH paclleIUIeHHus Mpu3HakoB. LluTojmormyeckue OCHOBBI MOHOTHOPHIHOIO
cKpemuBaHus. [ unoresa 4McTOTHI raMer.

AHamuzupyromiee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep Hacl€JOBAaHMA.
Pacmieruienne npru3HaKkoB NPU HETIOJIHOM JOMUHUPOBAHUU.

JurnbpugHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOIO
HacJleI0BaHMs MpU3HaKoB. [{uTonornueckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHMSL.

CHGHHCHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGorer T. MopraHa. CI_ICHJ'ICHHOC
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HacJe0BaHUE T'€HOB, HAPYIICHNUE CLEIICHUS MKy F'€HaMH. XPOMOCOMHAsI TEOPUS
HAaCJIEACTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIH MEXaHM3M OIpeAeNeHUus Moja. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIi W TeTeporamMeTHbld mou. ['eHeTHueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanne npu3HAaKoB, CIEIUIEHHBIX C MOJIOM.
I'enoTun kak nenoctHasa cucrema. [lneioTponus — MHOKECTBEHHOE JEHCTBHE I€HA.
MHOK€eCTBEHHBIN aJUIeNIU3M. Bzaumopeiicteue HEAJUIENbHBIX TEHOB.

Kommemenrapaocts. Onuctas. [lonumepus

BsaumoneiictBue reHotuna u cpepl npu ¢opmupoBaHuu deHotumna. M3mMeHunBoCcTh
Npu3HAaKoB. KadecTBEHHbIE M KOJIMYECTBEHHbIE MPHU3HAKK. BHIbl W3MEHYMBOCTH:
HEHACJIEJCTBEHHAs! U HACJIeICTBEHHAS.

MoaupukanmoHHas BI3MEHYMBOCTh. PoJib cpesbl B (hopMupoBaHH MOAU(UKAIMOHHOM
n3MeHunBocTH. Hopma peakiuu npusHaka. BapualmOHHBIA psii M BapUaLlMOHHAS
kpuBas (B. Moranncen). CBoiicTBa MOAM(PHUKAITMOHHON H3MECHUNBOCTH.
'enoTrmyeckass m3MeHUMBOCTh. CBOMCTBA TEHOTHUITUYECKOM W3MEHUYMBOCTU. BHIbI
TeHOTUITMYECKON U3MEHUMBOCTU: KOMOMHATHUBHAS, My TallMOHHASI.

KomOuHaTtuBHas N3MEHUYMBOCTh. Mel03 U IOJI0BOM MPOIIECC — OCHOBAa KOMOMHATUBHOU
M3MEHYUBOCTH. PO KOMOMHATHBHOM HM3MEHYMBOCTH B CO3[J@HUU T'€HETUYECKOTO
pa3HooOpa3us B mpezeax OHOrO BUA.

MyrtaimonHass U3MEHUMBOCTb. BuUbl MyTaluii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CroHTaHHblE W UWHAYLUPOBAHHbIE MYyTallMU. SOepHblE M LUTOIUIA3MATUYECKUE
MyTauuu. COMaTHYECKUE WU IOJIOBblE MyTalMu. [IpuunHbl BOZHMKHOBEHHS MYTallUil.
MyTareHnsl 1 X BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TPOIIecca.
3aKOH TOMOJIOTMUYECKUX PSAOB B HaciencTBeHHOW m3meHunBocTu (H.U. BaBuios).

BHCHI{CpHaH N3MCHYHMBOCTDh U HACJICACTBCHHOCTD

Kapuorun gyenoseka. Mex1yHapoiHas IporpaMMa UCCIEA0BaHUS TEHOMA YEJI0BEKa.
MeTonpl  M3ydeHUsT TEHETHKH 4YeJOBEeKa: TeHeaJlOTHYecKwi, OJIM3HEIOBBIH,
HHTOFeHeTH‘IeCKHﬁ, HOHy.]'IHIII/IOHHO-CT&THCTHHGCKHﬁ, MO.]'IeKy.]'ISIpHO-FGHCTH‘ICCKI/If?I.
CoBpeMEHHOE  OIpe/AeJeHUEe TIeHOTUIIA:  IOJHOTEHOMHOE  CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM uyucie ¢ nomoulpto IIIP-anammsza. HacnenctBeHHble
3a0oneBaHus 4YeloBeKa. |'€HHbIE W XPOMOCOMHBIE 0OJIe3HM uenoBeka. bonesnu c
HACJIEACTBEHHON MPEAPACIIONOKEHHOCThIO. 3HAYEHHE MEIMIIMHCKON TE€HETUKH B
MPEIOTBPALLIEHUU M JICUEHUH TEeHETHYEeCKUX 3abosieBaHuii uenoBeka. CTBOJIOBBIC
KJIETKH

JloMecTuKamusi U CeNeKlus. 3apoKIeHUE CeNeKIMH U JoMecTukanuu. Yuenue H.U.
BaBuioBa o meHTpax MpOMCXOXKIIEHHUSI 1 MHOTOOOpa3us KyJlIbTypHBIX pacTeHuid. Ponb

CCJICKIIMA B CO3JaHHU COPTOB paCTeHI/Iﬁ " I1OpoAa KNUBOTHBIX. COpT, rnmopoaa, mramMm.



3.7

4.1

4.2

3aKOH rOMOJIOTUYECKUX PAIOB B HacienCTBeHHON n3meHunBoct H.M. BaBunosa, ero
3HAYEHUE IS CENICKIIMOHHON paboThI.

Metoabl  ceneKUMOHHOW  paboThl. MckyccTBeHHBI  0TOOp: MaccoBBId U
WHJIVUBU1yaIbHBIN. Orarbl KOMOMHAIIMOHHOM CEJIEKLIUH. WcnbiTanue
MpoU3BOAUTENIEd MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOILIBIO OIEHKH
(dbeHoTHIa MOTOMCTBA M OTOOP TI0 TEHOTHUITY ¢ TIoMoIIbio ananm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ| CENIEKIIMOHHOW paboThl. PaamannoHHBIA U
XMMUYECKHH MyTareHe3 Kak UCTOYHUK MYTAaIlMi y KyJbTypHBIX (DOPM OpraHHU3MOB.
Hcnonb30BaHWe T€HOMHOI'O PEJAKTUPOBAHUA U METOA0B pekoMOuHaHTHbIX JIHK
JUIS TTOJIyYE€HHUS UCXOJHOr0 MaTepuaa Jisl CeJIeKLUH.

[lomyyenne mnomumuionnoB. BHyTpuBMmoBas ruOpuamsanms. bian3koponcTBeHHOE
CKpelIMBaHUe, WiIM HHOpuAMHr. HepoacTBeHHOE CKpelMBaHUE, WIM ayTOpPHUAWHT.
I'erepo3uc u ero mpuuumsbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
ruOpummsanms.  [Ipeomonenne Oecruionuss MEXBHUIOBBIX THOpWAOB. JlocTikeHus

CCIICKIIMHA paCTCHI/Iﬁ H XXNBOTHBIX

OOBEKTBI, UCTONIb3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE W TKAHEBBIE KYJIbTYPHI,
MHUKPOOPraHM3MBl,  UX  XapakTepucTUKa.  TpagunuoHHass  OMOTEXHOJOTHMS:
xJjie0oneyeHme, IIOJIyYCHHE KHCJIOMOJIOYHBIX IIPOIYKTOB, BHUHOJIEJINE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTBI MHUKPOOHOIOIMYECKHX TEXHOJIOTHH.
[TpousBoacTBO OGenKa, aAMUHOKHCIIOT M BUTAMUHOB. MICKyCCTBEHHOE OTLIIOJJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHMPOBAHUE >KUBOTHBIX. MeTon TpaHCIUIaHTaLMU
A1ep KIETOK.

XpoOMOCOMHAsi M TEeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pekomOuHaHTHRIX JIHK. JlocTmkeHuss W TEpCHIEKTHBBI
XpOMOCOMHOW ¥ Te€HHOM  HMHXXEHepuH. MenuIuHCKie  OMOTEeXHOJIOTHH.

Hcnons3o0BaHne CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6paSI/Ie OpPraHu4YcCKoro Mmmupa

buonorudeckoe pasHooOpasue opranuzMoB. CoBpeMeHHas crUcTeMa OpPraHUYeCKOro
mupa. [lpunnunsr knaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMATHYECKUE
IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M KHU3HEIEATENbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBbIE T'PUOBI, OAHOKJIETOYHBIE BOJOPOCIH, Jpyrue
npotuctsl. KosloHnaneHble OpraHu3msel. J[BHKEHWE OJIHOKJIETOYHBIX OPraHW3MOB:
aMEOOUAHOE, KIYyTUKOBOE, PECHHYHOE. 3allluTa y OJHOKJIETOYHBIX OpPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHLIX OPTraHU3MOB. Takcucer

MHOroKJIeTOYHbIE pacTeHUs. B3anMoOCBA3b 4acTe€ld MHOTOKJIETOYHOTO OpPraHM3Ma.

TKaHI/I, Opradbl U CUCTEMbI OPraHOB MHOTOKJICTOYHOT'O OpraHu3Ma. Opr AdHU3M KakK
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equHoe 1enoe. Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNIbHAS,
MOKPOBHAs, TMPOBOSIINAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,

(GYHKIMH M pacrioyioKeHs TKaHEH B OpraHax pacTeHUi

BereraruBHble U reHEepaTUBHBIE OpraHbl pacTeHUN. PyHKIMM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[BuKeHHE MHOTOKJIETOYHBIX PACTCHHMM: TPONU3MBI U
Hactuu. llorymomenne BOJBI, YIVIEKHCIOTO Ta3a M MUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pacteHuil. [uddysus razoB uepe3 MOBEPXHOCTb KIIETKU.
TpancnopTHele cucTeMbl pacTeHMW. Beigenenne y pacrenuil. 3ammura  y
MHOTOKJIETOYHbIX pacTeHuid. Kyrtukymna. CpencrBa NacCUBHOM M XUMHYECKOU
3amuThl. ODUTOHIUABL.

PasgpaxxuMocTe M peryisinus y OpraHu3MoB. PaznpakumocTe M peryisimus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUC

MHOroOKJIETOYHBIE KMBOTHBIE. B3aMMOCBSI3b YacTeid MHOTOKJIETOYHOTO OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak
enuHoe 1enoe. I'omeocras. TkaHU )KMBOTHBIX M UeI0BeKa. THIILI )KHBOTHBIX TKAHEH:
AMUTEINANIbHAS, COCIUHUTEIbHAS, MbIlIeuHas, HepBHas. OCOOCHHOCTH CTPOCHHS,

(GyHKIUI U pacosIoKeHUs! TKaHEH B OpraHax KMBOTHBIX U YeJIOBEKa

Opranbpl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIMM OPraHOB U CHCTEM OPIAaHOB.
Omnopa Tena opranu3MoB. CKeJIeTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX.
Hapy»xHblii 1 BHyTpeHHM ckesleT. CTpOEHUE U TUIIBI COEIUHEHUS KOCTEH.
JIBM>KEHHE  MHOTOKJIETOYHBIX  JKMBOTHBIX. [Iurtanme sxkuBOoTHBIX. [lMTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pixaHue >xuBOTHBIX. KoxHoe npixanue. XKabephnoe u
IEr0YHOE JBIXaHHUE.

JlpIxaHue O3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX )KMUBOTHBIX. /[pIXaTenbHas cuctema uyenoBeka. MexaHusM BEHTWISALUN
JETKMX y NTHLl ¥ MIEKOMUTAOMHKX. TpaHCIOPT BEUIECTB Y OPraHU3MOB. TpaHCIIOpT
BEILIECTB y KMBOTHBIX. KpoBeHOCHAs cuctema u €€ opransl. KpoBeHOCHas cucrema
MO3BOHOYHBIX XHUBOTHBIX. Kpyrn KpoBooOpalieHusi. DBONIOLUOHHBIE YCIOXKHEHUS
CTPOCHHMSI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bbiienenue y
opranu3moB. Beinenenune y kuBOTHbIX. CoOKpartuTenbHble Bakyosud. Oprassl
BbliesieHUs. CBsI3b IMOJIOCTH Tejla C KPOBEHOCHOW M BBIIEIMTEIBHOW CHCTEMaMHU.
Boienenue y NMO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX.
IToKpOBBI ¥ UX IPOU3BOAHBIE.

PasgpaxxuMocTe M perynsiuuss y OpraHu3MoB. PazpakMMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMocCTh U peryssiiiis y MHOIOKJIETOYHBIX PACTCHUM.
PocroBele BemniecTBa U X 3HAaYCHHUE.

HepBHaH CUCTEMA U pe(bneKTopHaﬂ peryjsinusg 'y MHOTI'OKJICTOYHBIX JKHBOTHBIX.
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HepBhas cuctemMa u €€ otzesibl. DBOJIONUOHHOE YCI0KHEHHUE CTPOCHHS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGorka anroputMoB u mporpamMm s d((eKkTuBHONW (HYHKIMOHATBLHON
aHHOTAIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboJI0MOB

MHUKpPOOPTaHW3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKa
OpranusMm 4enoBeKa U ero 370pOBbe

Opranbl U CUCTEMbl OpPraHoB yejoBeka. OTnesibl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropnas nyra. be3yciaoBHbIE U yCIOBHbIE PEQIIEKCHI.
['ymopanibHast peryasuus U 3HAOKPUHHASL CUCTEMA KUBOTHBIX U YesioBeKa. JKee3bl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelcTBHUE TOPMOHOB. B3auMOCBs3b HEPBHOM
U DHAOKPHHHOW cucTteM. [wunoramamo-runoduszapHas cucrema. Pedraexkc wu

pednektopHas ayra. besycnoBHbIe 1 yCIOBHBIE PehICKCHI

3ammra opraHuzMa oT OosiesHed. MIMMyHHas cuctema 4YenoBeka. KieTouHbIH u
TYMOpPAJbHBIA HMMMYHHUTET. BpoxI€HHBINA, NpHOOpeTEéHHBI crneunduyeckuit
UMMYHHUTET. Teopuss  KJIOHAIbHO-CeNeKTUBHOro  uMmmyHutera  (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocmamureabHbie OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl

KpoBenocHas cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru

KpoBooOparnieHusi. Pabora cepama u e€ perynsnus

pixanue udenoseka. Juddys3us razoB yepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucTteMa  4enoBeka. JlpIxarenbHas ~— MOBEPXHOCTh.  Perymnsinus — JpIXaHUs.

JlpIxaTenbHbIe 00BEMBI

HI/IH_IeBapI/ITeHLHaH CUCTEMa 4YCJIOBCKA. OTI[CJIBI MMUIICBAPUTCIIBHOTO  TpaKTa.

HI/IIJ_ICBapI/ITeJ'ILHBIe KCEJIC3BbI. BHYTpI/IHOJIOCTHOC W BHYTPHUKIICTOYHOC MUIICBAPCHUC

ITokpoBel M wux mnpousBogHble. Opranel BbiaeneHus. Ilouku. CrpoeHune u
¢yHKIMOHMpOBaHUE HeppoHa. DUIBTpAIM, CEKPELMsI U 0OpaTHOE BCachIBaHHE Kak

MCXaHHU3MBI pa6OTH OpraHOB BBIACIICHHA. O6p330BaHI/Ie MOYH y YCJIOBCKaA

I[BI/I)KCHI/IC yeJloBeKa: MblieuHas cucrtema. CKeJIeTHBIC MbIIINObI M HX pa60Ta.

CtpoeHue U THIBI COEAMHEHUS KOCTEN
Teopus sBoIOIMKU. Pa3BuTHe )XM3HU Ha 3emile

OpomonmonHasa teopust Y. [lapBuna. [Ipennocsuiky BO3HMKHOBEHHS JapBUHHU3MA.
JKwn3Hp n Hay4dHas nearenpHOCTh Y. JlapBuHAa.

JBuwxymue cuiabl 3Boiounu BuaoB nmo Y. [lapBuHy (BbICOKas MHTEHCHBHOCTh
pa3sMHOXEHHsT  OpPraHU3MOB, HAcJEICTBEHHAas  HW3MEHYMBOCTb, Ooppba  3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternyeckoil Teopumn sBomouuu (CTDI). HeirpanbHas Teopus
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sBomtoniid. CoBpeMeHHass JBOJIIOIMOHHAS OWOJOTHS. 3HauyeHWE SBOJIIOIMOHHON

Teopur B (POPMUPOBAHUH €CTECCTBCHHO-HAYYHOW KAPTHUHBI MUPA

[Tomynsius Kak ayeMeHTapHas eIMHUIA SBOIOIMH. COBpEMEHHBIE METO/bI OIICHKU
TEHETUYECKOr0 pa3zHooOpasust M CTPYKTYpbl momyisanuidi. M3meHenue reHodonma
MOMYJISIUM KaK 3JIEMEHTAPHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH TI'€HETHMYECKOIO
paBHoBecus J[x. Xapau, B. BaitnGepra.

DOnemeHTapHble (HAKTOPHI (ABHKYIIKME CHIIBI) 3BOMIONUH. MyTallMOHHBIA IpOLECC.
KoMOunatuBHas uM3MEeHYMBOCTH. Jlpeii) TeHOB — cilydaliHble HEHANpaBICHHBIC
M3MEHEHMs YacToT awienedl B momyisauusx. Oddexr ocHoBarens. Murpanuu.
M3onaums nomymsiumid: reorpaduyeckas (IpocTpaHCTBEHHast), OMOJIOrHuYecKas
(perpoyKTHBHAs).

EcrecTBeHHBII 0TOOP — HAaNpaBISIOMUN (haKTOp IBOTOIHH. POPMBI €CTECTBEHHOTO
orOopa:  ABWXKYUIMHA, CTAOWIM3UPYIOIUI, pa3pbIBAIOMMKA  (JU3PYHTHUBHBIN).
[TonoBoii oT60P.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPO3BOJIIOLMU. Bo3HUKHOBEHNE
npucrnocoOaeHnii 'y opranuzmMoB. Apomopho3sl M wuauoafantanuu. lIpumeps
npucrocobiaeHuit 'y  opraHu3mMoB.  OTHOCHUTENBHOCTh  IPUCHOCOOJIEHHOCTH
OpPraHHU3MOB.

Bun, ero «kpurepum U  CcTpykTypa. BupooOpazoBaHue Kak  pe3ysbTar
MUKpOdBOJIONMH. M3omsamust — kmodyeBod (akrop BumooOpazoBanus. Ilytu u
croco0bl BU1000pa30BaHus: aJuIoNaTpuyeckoe (reorpaguueckoe), CUMIaTpUIecKoe
(2KOJIOTYECKOE), «MTHOBEHHOC» (monumIONIM3AITHS, ruOpUIn3aIms).
JUINTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponp »BOMIOIMOHHON OHONOTMH B pa3padOTKe HAy4YHBIX METOJIOB COXpaHEHUs
O6uopazHooOpa3uss. MUKpOIBOJIONUS M KOABOJIOIMS Mapa3suTOB U HUX XO35€B.
Mexanu3mbl GOpMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOObI OOpHOBI €

Hell

Meroasl u3ydeHHS MaKpodBOIIOUUU. [laneoHTONOrMYEeCKHEe METOJbl H3Y4YeHUs
sBomonmu. [lepexonusie popmbl 1 PUIIOreHETHIECKHUE PSAIBI OPTAaHU3MOB.
buoreorpaduueckue meroapl uzydeHus sBononuu. CpaBHeHue Giopsl U (ayHb
MaTEepUKOB M OCTPOBOB. buoreorpadudeckue odmactu 3emiu. Bunmbl-sHIEMUKHA U
PEITUKTHI.

OMOpHONOTHYECKHEe W CPaBHHUTEIBHO-MOpP(OIOrHUecKre METOIbl  HM3Y4YEHUS
ABOJIIONIIMU. [ €HEeTHYecKHe MEXaHHW3Mbl DBOJIOINUU OHTOTeHe3a U TOSABICHUS
OBOJIONMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE W  AHAJOTUYHBIE  OpTaHbBI.
PynumenTtapHsbie OpraHsbl u ATaBU3MBI. MonexysipHO-TeHETHUECKUE,

OHMOXMMUYECKHE U MaTeMaTHYCCKUC MCTOAbI U3YUCHUA 3BOJIFOLHUU. I'omonoruunesie
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reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JIePEBbEB.
XPOMOCOMHBIE MYTAIIMH W SBOJIOLIHSI TEHOMOB.
OOmue 3aKOHOMEPHOCTH (TpaBuia) SBOMIONUU. HeoOpaTuMOCTh IBOIIOIUH.

A,Z[aHTI/IBHaH paauanuys. HepaBHOMCpHOCTB TCMIIOB 3BOJIOIIMH

HayuHble runotes3sl MPOUCXOKACHUS KU3HH Ha 3emiie. AOMOreHe3 U MaHCIePMHUS.
JloHayuHble TPEICTABICHUS O 3apOKICHUM >KHU3HU (KpeannoHusM). ['umotesa
MOCTOSIHHOTO CaMO3apOKACHUA KU3HU U €€ onpoBep:keHue onbitamu O. Penu, JI.
Cnamnannanwy, JI. [Tacrepa. [IporcxoxaeHue )KU3HA U aCTPOOUOIIOTHS.

OcHoBHBIE JTambl HEOpraHu4eckod sBomrouu. l[lnanerapnas (reojmoruyeckas)
ABOJIIOLIMSL. XUMUYECKasi 3BONIONUSA. AOMOTEHHBI CHHTE3 OPraHUYECKUX BEILECTB
3 "Heopranmdeckux. OmpiT C. Musnepa u I'. IOpu. Ob6pazoBanue moauMepoB U3
MoHoMepoB. KoauepBatHas runoreza A.M. Omnapuna, rumore3a IIEPBUYHOTO
oynpoHa JIx. Xonzaeitna, renetndeckas runote3a I'. Ménnepa. Pu6osumer (T. Uek) u
runore3a «mupa PHK» V. I'mibepra. ®opmupoBanne MeMOpaH U BOSHHMKHOBEHHUE
MIPOTOKJIETKH.

Ucropuss 3emsmn u meroabl e€ u3ydeHus. Vckomaemble OpPraHM4ecKUE OCTATKU.
I'eoxpononorust u e€ Mmeronpl. OTHOCUTENbHAss M aOCOJIOTHAs T'€OXPOHOJIOTHSL.
['eoxpoHoONOrMyeckas mKajia: 30Hbl, 3pbl, IEPUOJIBI, FSTOXU.

Hauanbhabie 3Tanbl opranndeckoil 3BoJionuu. [losBieHHME W 3BONIOLMS TEPBBIX
KJICTOK. DBOMIONMA  MeTabonu3ma. BO3HMKHOBEHHME  TEPBBIX  HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIJIEHKH KaK aHAJOr MEpBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxnaenue sykapuoT (cuMOUOreHe3). OBOJIOIUOHHOE MPOUCXOXKIECHUE
BUpycoB. IIpoucxoxneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX TPy MHOTOKJIETOUHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIlbl BOIIOIUH BBICHINX pacTeHuid. OCHOBHBIE apoMOpP(03bl PACTEHUH.
Beixon pacrenmit Ha cymry. [losiBlIeHHME CIOPOBBIX PAacCTEHUM M 3aBOCBAHUE HMU
cymu. CemeHHble pacTeHus. [I[porcxok1eHne IBETKOBBIX PACTEHHIA.

OCHOBHBIE TaIlbI IBOJIOLUHU KHUBOTHOTO MUpa. OCHOBHBIE apOMOP(}HO3bI JKUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIIOB. [lepBbie
XOpJIOBbIE€ KMUBOTHBIC. JKH3Hb B BOJE. DBOJIOLMS MO3BOHOUHBIX. [IporcxoxkaeHne
ampuouii mn pentwmid. [IpoucxokaeHne MIEKOMUTAOMMX ¥ OTUI. [IpuHImT
KIto4eBoro apomopdosa. OcBoeHue OECIIO3BOHOUYHBIMA H  [TO3BOHOYHBIMHU
YKUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emie Mo 3paM M NEpPHOJAM: apXeu, MpOTepO30H, Male030H,
Me3030H, KaltHo301. O011as XxapakTepucTHKa KJIMMaTa ¥ T€0JIOTHYECKUX MPOIIECCOB.
[TosiBNeHME U paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro yCIOBUS U

BJIVSIHHE Ha Ta30BBIM COCTaB aTMOC(bCpLI.
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7.1

7.2

MaccoBble BBIMHUPAaHHS — OKOJIOTMYECKHE KpU3HMChl npouuroro. Ilpmyunasl n
CIIEICTBUSl MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIH SKOJIOIMUECKHH KpPHU3HUC, €ro

0COOEHHOCTH

Pasmenst w 3amaum aHTpomosiorud. Metoasl anTpomnosoruu. CTaHOBIIEHUE
MIPEJICTaBJICHUI O MPOUCXOKICHUH ueroBeka. COBpeMeHHbIE HAyYHBIE TEOPHUH.
CxoncTBO uenoBeKa € JKMBOTHBIMU. CHCTEMaTHYEeCKOE TIOJIO0XKEHHE YeTOBeKa.
CBugerenbcTBa  CXOJACTBA ~ 4YeJOBEKa  C  JKMBOTHBIMH:  CPaBHUTEILHO-
Mopdonoruueckue, AMOPHUOJIOTUYECKHE, (U3HO0IIOT0-OMOXUMHYECKHE,
noBegeHueckrue. OTIu4Ms YenoBeKa OT JKUBOTHBIX. [IpAMOXOKIeHHE M KOMILIEKC
CBSI3aHHBIX C HUM NIpHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CHUTHAJIbHOM
CHCTEMBI.

JBwxynme cuiabl  ((akTopbsl) aHTPOINOTeHe3a: OHOJIOTHYECKHEe, COLUANbHBIE.
CooTHoleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OcHOBHbBIE CTaJUU AaHTPONOreHe3a. ABCTPAJONUTEKH — JABYHOTHE MPEAKHU JIIOJACH.
YenoBek ymenbli, IEPBbIE U3TOTOBIECHUS OPY Ui Tpyaa. YemoBek NpsAMOXOASIIANA U
MIEPBBINA BBIXOJ JIFOACH 3a mpeaensl Appuku. YenoBek rerdaenbOeprckuii — oomui
NPEeJOK HEaHJEepTAJbCKOrO YeJIOBEeKAa W  4YelloBeKa pasyMHoro. Yesosek
HEaHJEepPTANbCKUI KaK BHJ JIIOJEH XOJOIHOro KimMmaTa. YeraoBeK pa3yMHbIN
COBPEMEHHOTO THIIA, ICHUCOBCKUI YEIIOBEK, OCBOSHHE KOHTHHEHTOB 3a TMpe/esiaMu
Adpuxmu.

DOBOJIIOLUS  COBPEMEHHOI0 uyesioBeka. EcTecTBeHHbI 0TOOp B MOMYJISALMAX
yenoBeka. MyTalMOHHBIA mpouiecc W mnoiaumopdusm. I[lomynsuroHHbIE BOJHBI,
npeiid reHoB, murpamus U «3pEHEKT OCHOBATENS» B IMOMYJISIIIUIX COBPEMEHHOTO
YeNoBeKa.

Yenoseueckne pacbl. [lonstue o pace. bosbmme pacwl:  eBponeouaHas
(eBpasuiickas), aBCTpao-HErporIHAs (PKBATOpHAIbHAs), MOHTOJIOMTHAS (a3UaTCKO-
aMepuKaHCKas). Bpemss M myTH pacceneHHs dYeloBeKa IO IUIaHeTe. EIWHCTBO
YeoBeYeCKnX pac. HaydHas HecocTosITeNbHOCTH pacu3Mma. IIpucnocoOneHHOCTH
YelioBeKa K pa3HbIM YCJIOBHUSM OKpYKaroleil cpeapl. BriusHue reorpadudeckoit

cpensl U Apeiida reHoB Ha MOPGOTIOTHIO U (HU3HOJIOTHIO YeTOBeKa

DKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTHU

Pa3znensl u 3anaun sxosorun. CBA3b HKOJIOTUU C IPYTUMHU HAyKaMHU.

Metonel  skonoruu. IlonmeBble HaOmoAeHUA. OKCIEPUMEHTHI B DKOJOTHU:
npupoaHble U JaboparopHble. MonenupoBaHue B O3KOJIOTMM. MOHMTOPHUHT
OKpYKaroIIel CpeJibl: TOKAIbHBIN, pETMOHANBHBIN U TI00ATBHBIHA

Okonorndyeckue (akToppl M 3aKOHOMEpPHOCTH HX jedcTBus. Kiaccudukarms

OKOJOTHYCCKHUX (baKTOPOBI a6I/IOTI/I‘-ICCKI/IC, 6I/IOTI/I‘-ICCKI/IC, AHTPOIIOTCHHBIC. O6H_[I/IC
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3aKOHOMEPHOCTH JIEUCTBUS dKoyormdeckux (akropos. IlpaBuino muaumyma (K.
Mmnpenrens, 0. JIubux). TomepantHOCT. OBPHOMOHTHBIE M CTEHOOHMOHTHBIE
OpPTraHU3MBI.

Abuotndeckue (aktopsl. CBeT Kak sKonoruueckuii ¢akrop. [ledicTBue pasHBIX
YYaCTKOB COJTHEYHOTO CHEKTPa Ha OPTaHU3Mbl. DKOJOTHYECKHE TPYIIbI PACTEHUH U
YKUBOTHBIX 10 OTHOIICHUIO K cBeTy. CUTHaNbHAs poJib cBeTa. DOTOMEpUOaN3M.
Temmeparypa kak skonoruueckuii paxrop. /leiicTBue TemnepaTypsl Ha OpraHU3MBbI.
[ToikunoTepMHBIE 1 TOMOWOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBI.

Bnaxxnocte kak akojormueckuit  Qaxtop. IlpucnocoOnenuss pacteHudt K
NoJ|/IepKaHuIo BojHOTrO Oananca. Kiaccudukaiusi pacTeHuil 0 OTHOILICHHUIO K BOJIE.
[IpucnocobeHus )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl o0WTaHHMA OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, IOYBEHHa,
ryOMHHas  TMOAINOYBEHHAs,  BHYTpUOpPraHU3MEHHasl. OU3NKO-XUMUYECKUE
ocoOeHHOCTH cpell oOuTaHusi opranu3moB. [IpucnocoOsaeHns opraHu3MoB K JKU3HU
B pa3HBIX cpefax.

buonoruueckue purmbl. Buemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TFOJUYHbBIE
putMbl. I[IpHcrocoONEHHOCT, OpPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIIOBUMI
KU3HU.

Kuznennsie ¢opmbl opranu3zMoB. [lonstue o xuzHeHHOW (opme. JKuzHEHHBIC
(GbopMbI pacTeHUi: JepeBbsl, KYyCTapHUKU, KyCTapHUYKH, MHOTOJIETHUE TpPAaBbI,
oJHoJeTHUE TpaBbl. JKuW3HEHHBIE (OPMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHOHTHI,
a3poOHOHTBL. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue QaxTopel. Buasl OMOTHYECKHX B3aUMOJICHCTBUI: KOHKYpPEHIUS,
XHUIIHUYEeCTBO, cuMOno3 u ero ¢opmbl. [lapazutusm, Koomepamus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHpPaAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3auMoOJieiicTBUS  (Tomuyeckue,  ¢opuueckue,  Qabpuueckue).  3HaUCHUE
OMOTHUYECKNX B3aUMOJICHCTBUI IS CYIIECTBOBAHUSI OPTraHU3MOB B CpeJie OOUTaHUSI.

[IpuHINIT KOHKYPEHTHOTO UCKITFOUEHHS

DKOJIOTHYECKHE XapPaKTCPUCTUKH MMONyJsAIuu. [lomynsmus Kak OHoJoruveckas
cuctemMa. Poib HEOJMHOPOMHOCTH Cpefibl, (pu3ndeckux OapbepoB M OCOOCHHOCTEH
Ouosiornu BHIOB B (POPMHPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIINN.
OcHOBHBIE TIOKA3aTEeNU TMOMYJISIUH: YHUCICHHOCTh, IUIOTHOCTh, BO3pacTHas |
MOJIOBAs CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIHSL.

DKojiornyeckas CTpykrypa mnonyiasuud. OIeHKa YHCJICHHOCTH —TOMYJISIIUH.
JluHaMuKa NOMmyJsuuu W e€ peryisinusa. bHOTMYeCKHH IOTEHUMan MOIYJISALUN.
MonenupoBanue AMHAMHUKYU TOMyJsiuK. KpuBble pocTa YHUCICHHOCTH TOIMYJISIIHH.

KpuBble BbDKMBaHUS. Perymisius YWCICHHOCTH MOMYyJIAUUNA: pojb (aKTOpOB,
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3aBUCAIINX U HE 3aBHCSIIMX OT MJIOTHOCTU. DKOJOTUYECKHE CTpAaTETnH BUIOB (T- U
K-ctparerun).

[TonsTrie 00 ’KoMOTHYECKOW HuUIIe BHAa. MecTtooOuTanue. MHOroMepHas MOJAEIb
skosornyeckor Humu Jx.JM. XatumHcoHa. Pa3mepsl 3KOJIOrMYECKOW HHILIH.
[ToreHmanbHas 1 peain30BaHHAs HUILIHU.

Bun xak cucrema nomymnsuuid. Apeansl BUIOB. Buabl U uX KM3HEHHBIE CTPATETHUU.
3aKOHOMEPHOCTH TOBEJCHUSI UM MUTpPALUi KUBOTHBIX. buonormyeckue WHBA3UU

JYXKCPOAHBIX BUIOB

CoobuecTBa opranu3mMoB. buoreHos u ero ctpykrypa. CBsi3u MeXay OpraHu3MaMu
B OwuomeHo3e. OkocucTemMa Kak oOTkpbiTas cucrema (A.Jx. Tencmn).
OyHKIMOHAIbHBIE OJIOKK OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetu. AOnoTHUecKHe
6moku skocucteM. [1ouBbl W Wbl B 3KocucTeMax. KpyroBopoT BemecTB U MOTOK
SHEPTHUH B 3KOCHCTEME.

OcHOBHbBIE MOKa3aTeau HKOocUCTeMbl. buomacca u mnpoaykius. DKOJOTHYECKUE
MUPaMUIbl YUCEI, OMOMACCHI i SHEPTHH.

HanpaBnenHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM U UX IPUYHMHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS HA CYKIIECCHUH.
Knumakcnoe cooOmiectBo. bruopaznooOpaszue M MojgHOTa KPyroBOpOTa BEILECTB —
OCHOBA yCTOMYMBOCTU COOOIIECTB.

IIpuponHbie  3KOCHCTEMBI. AHTPOIIOTE€HHBIE 3KOCHUCTEMBIL.  ATpO3’KOCHCTEMA.
ArpoueHo3. Paznuuns Mex1y aHTpOIIOT€HHBIMU U TPUPOJIHBIMU 3KOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. l'opoxackas ¢iopa u
¢dayna. CuHaHTpoONU3anus TOPOJCKON ¢ayHbl. buoimorndeckoe M XO3sIMICTBEHHOE
3HAYEHHUE AarpodKOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBHI OPraHU3MOB B 3KOCUCTEMAX.

[lepenoc sHepruM W BEHIECTB MEXKIY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTH
OpPraHMU3MOB, MOMYJISIUI U 3KOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX

BO3JE€UCTBUN

buocdpepa — oOmennanerapHas o6Oonouka 3eMiM, TJe CYLIECTBYeT WU
cymecTtBoBaia xu3Hb. Yuenue B.I. Bepnanackoro o 6uochepe. O6mactu 6mochepsl
u e€ coctas. JKuBoe BemiecTBo 61ochepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH CcyllecTBOBaHHMA Ounocdeprl. OcobenHoctn Ouochepsl Kak
rino0anbHOM sKocucTeMbl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTst
BEIECTB ¥ OMOTEOXMMHUYECKUE IUKIIBI (YTiIepoaa, a3oTa). PUTMUYHOCTS sIBICHUIT B
ouocdepe.

3onaneHOCTh OMOCcheprl. [lonarne o Gmome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA,

XBOIHBIE JieCa, CMCHIAHHBIC U HNIUPOKOJIUCTBCHHBIC JICCA, CTCIIN, CABAHHBI, ITYCTbIHHU,
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TPONUYECKUE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIA M KUBOTHBIA MUP
OMOMOB CyIITH.

Crpykrypa ¥ (yHKIHS JKHUBBIX CHCTEM, OIEHKa HX PECYpCHOr0 TOTEHIHana M
o6uochepHbIx QpyHKINN

DKOJOTHYeCKHe KPU3UChl U MX MpUYHHBIL. BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYMIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEHUE BOJHON CpEbl.
Oxpana BOAHBIX pecypcoB. Paspymienune mouBbl. OXpaHa TOYBEHHBIX PECYPCOB.
H3MmeneHue KkauMmara.

AHTpONIOT€HHOE BO3JIEUCTBHE HA PACTUTENbHBIA W KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO M KMBOTHOrO Mupa. OCHOBHBIC NPHHIIUIBI OXPaHbI MPUPOIBI.
Kpacupie kuurun. Ocobo oxpansembie mnpupoansie Ttepputopuun (OOIIT).
Boranuueckue cazbl ¥ 300JJ0TUYECKHUE TAPKH.

OCHOBHbBIE TPUHLHUIBI YCTOMYMBOTO Ppa3BUTUS 4YEJIOBEUECTBA U  MPUPOJBI.
PanronansHOE TPUPOIOIIOIB30BAHUE M COXPAHEHUE OMOJIOTHUYECKOTO Pa3HOOOpa3us

Semiu



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

JJIeKTPOHHBIE NMOCOOUS

« buonorust st 3HaTOKOB. YTIIyOsieHHbIN ypoBeHb. 10 kimacce: yueOHuk. ['eHeruka.
buotexnonorus; 1-e uznanne Mazsipkuna T.B., Canenko B.b., Ceiconsituna E.B. u
npyrue Oo1iecTBo ¢ orpaHn4eHHON 0TBEeTCTBEHHOCThI0 « PU3TEX YUEBHUK»

* buonorus s 3HATOKOB. YTIyONeHHbI ypoBeHb. 10 Kkiacc: y4yeOHHK.
MonekynsapHas u kiaetouHas Ouonorus; 1-e m3ganme Maszspkuna T.B., Canenko
B.b., Ceiconaruna E.B. u apyrue OOIIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO
«OU3TEX YYEBHUK»

* buonorus ayst 3HaTOKOB. YTiIyOneHHBbINM ypoBeHb. 11 kiacc: yueOHuk. OOmias
ouosnorusi. Dxonorus; 1-e uznanue XKurapes U.A., Ky3nenosa H.A., Mocanos A.A.
u apyrue OOuiecTBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « DU3TEX YUEBHUK»

* buosorus jist 3HaTOKOB. YTi1yOJieHHbINH ypoBeHb. 11 kiacc: ydeOHHUK. DBOJIOIUS
xu3Hu; 1-e uznanue dEénopor J.A., Makapos K.B., Kurapes M.A. O6mecTBo ¢
orpannyeHHON 0TBETCTBEHHOCTHIO « DU3TEX YUEBHUKY

* buonorusa. buonornueckue cucrempl u mpouecchl, 10 kmacc/ Tepemo A.B.,
[TerpocoBa P.A., OOmecTBo ¢ OrpaHM4eHHONW OTBETCTBEHHOCThIO «HOI]
MHEMO3HNHA»

* buonorusa. buonornueckue cucrempl U mpouecchl, 11 kmacc/ Tepemo A.B.,
ITerpocoBa P.A., OOmecTtBo ¢ orpaHMyeHHOM OTBETCTBEHHOCThIO «HOIL]
MHEMO3HNHA»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

bubmmoteka I{OK https://m.edsoo.ru/
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