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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyebHoMy mnpeamery «buonorus» (manee — Ouosiorusi) Ha
ypOBHE cpeaHero ooOiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamum,
®I'OC COO, Konnenuuu mnpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUM (penepanbHOil pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebnsiii npenmer «buonorus» yriay0iaéHHoro ypoBHs uszyuenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IpeAMETHON obnactu «EcTecTBEHHO-
Hay4HbIe peaMeThl». CormacHo nojoxeHusM GI'OC COO npodunbHbIe yaeOHBIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepenninanu  oOydeHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHUA U
IPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIUM, CPEIHUM
o01IUM, CpeHUM TTPOPECCUOHATILHBIM U BhICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSI3aHHBIX C NpodopueHTanuelt oOydaroumxcss U CTHUMYJIHUPOBAHUEM
UHTEpeca K KOHKPETHOM O0JaCcTH HAy4YHOI'O 3HAaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEIMIMHON, SKOJIOTUEHN, ICUXOJOTUEN, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Tporpamma o yuebHoMy npeamety «bruonorus» naét npeacTaBieHue O HeIu
U 3aj7lauyax M3yudeHus ydeOHoro npeamera «buonorus» Ha yriyOGinEHHOM YpOBHE,
onpejenser o00s3arenbHOe (MHBApUMAHTHOE) TIPEIMETHOE COJIEp)KaHHe, €ro
CTPYKTYPUPOBAaHHME TIO pa3AeliaM M TeMaM, paclpeiesieHHue IO Kjaccam,
PEKOMEHJIyeT TMOCIEI0BaTeIbHOCTh M3YUYEHHUS Y4eOHOro Marepuaia C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JOTMKH Y4eOHOro mpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B nmporpamme mo 6uonoruu peain3oBaH
NPUHIUI MPEEMCTBEHHOCTH € U3yYeHUEM OMOJIOTUU HAa YPOBHE OCHOBHOI'O OOIIETr0o
oOpazoBaHus, Onarojaps YeMy [POCMATPUBACTCS  HAMPaBICHHOCTh  Ha
NOCJeAyIoIIee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
dbopMHpOBaHWE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, IPEJCTaBICHUH 0 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOUIEHMS K OKpYXarollel MpupoHoil cpene. B mporpamme mo OMOJI0TUU TaKxKe
MOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00yueHus U B POPMUPOBAHMN OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENILHON JIESITEIbHOCTH OOYYaroIIMXCS 10 OCBOCHHUIO COJIEPKaHUS
OMOJIOrMYeCKOro 00pa3oBaHus Ha YPOBHE CPEAHETO 00IIEro 0Opa3oBaHuUs.

YueOnbiii npeameTr «buonorus» Ha ypoBHE CpeaHETo 001mero oOpa3oBaHUS
3aBepiaeT OMoIoruYecKoe 00pa3oBaHME B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHre
U yriryOsieHre 3HaHU#M 00y4YaroIuxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOUM OMOJIOTHH, SMOPUOIOTUU U OMOJIOTUU Pa3BUTHUS, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, YBOJIFOIIMOHHOTO YISHUS U DKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus»» Ha yrIyOJIE€HHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYaIOIIUXCS K TMOCIEIYIOMIEMY IOJIYYCHHIO
Ouosioruyeckoro  oOpa3oBaHusi B  By3aX M OpraHuU3alusX  CpPEIHETO
npodeccruoHanbHOro oopa3zoBanua. OCHOBY €ro Colepk aHUs COCTaBIIAET CUCTEMA
OMOJOTUYECKUX  3HAHUHW, TMONYYEHHBIX TIPU HU3YYCHUH  OOYyUYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3feOB OMOJOTUU HAa YPOBHE OCHOBHOTO
obuiero obpazoBanus, B 10-11 kmaccax 3Tu 3HaHMS TMOdy4arT pa3Burue. Tak,
pacIMpeHbl W YIIyOJIeHbl OWONOTHYECKHE 3HAHUS O PACTCHUSAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YEJIOBEKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTEIHHO BKJITIOYEHBI OMOJIOTHYECKUE CBEACHUS TTPUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS TOCIEIYIOIIETO
BbIOOpa Tipodeccun. Bo3mMokHA Takxke HHTErpamusi OUOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMH OOYYAIOMUMUCS TIPU H3yYCHHUH
bu3uKu, XUMuH, reorpaduud 1 MaTEMaTHKH.

CrpykTypa mnporpaMmbl Mo ydeOHOMY TmpeameTy «buonorus» ortpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 93BOJIIOIMOHHBIA TOAXOABI K H3YYEHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CHCTEM Pa3HOTO ypOBHS OpraHU3aIiH, YBOJIOIUN OPraHMUYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOT0 pa3HooOpasus mianeTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJIEKYJISIDHOM H KJIETOYHOM OHOJOTHUH, SMOPUOJIIOTHM U OUOJIOTHH
pPa3BUTHS, TCHETUKA M CEJICKIIUHU, OMOTEXHOJOTUH M CHHTETUYCCKON OHOJIOTHH,
aKTyalmu3UpYIOTCS 3HAaHHUA OOydJarmuxcs 1Mo OOTaHWKE, 300JI0TWH, AaHATOMUH,
dbusnonorun yenoBeka. B 11 kmacce u3yqaroTcsi HBONIOIMOHHOE YYCHHE, OCHOBBI
AKOJIOTHH U YueHHue o Ouocdepe.

VYuebuniii mnpeamer «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHUE
OOyYarOIIMMHUCS OMOJIOTHYCCKUX TCOPUH M 3aKOHOB, MJICH, IPUHIIUIIOB U TTPaBUJI,
JISKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTO00pa3uu W OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, TOIMYJISIUH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX TIOCTH)KCHHSIX, COBPEMEHHBIX
WCCJICIOBAHMUSX B OMOJIOTHH, IPUKJIAIHBIX aCIIeKTaX OMOJOTHYECKHUX 3HAHWU. J[ns
pa3BUTHSA W TOJJCPKAaHUS HMHTEpeca OOydarolmuxcs K OHONOTHH HapsIy Co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepuaa B COACPKAHUU MPOTPAMMBI
10 OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOU MJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PCIICHUE BAXKHEHIINX OMOJOTUYCCKUX M IKOJIOTHUCCKHUX MPOOIIeM.

Lenp n3yuenus yueOHoro npeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJIcHNE  OOydYalNMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHATEHOMN



OpraHW3allid J>KUBBIX CHCTEM pa3HOTO paHra © TNPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh TU 3HaHUS B (OPMHPOBAHUU MHTEpPECa K OMpeneneHHON o0IacTu
npoeccHOoHaNbHON JIeATeTbHOCTH, CBSI3aHHOW C OuoJiorHei, Wi K BBIOOPY
y4eOHOTr0 3aBeACHUS JIJIsl TPOIOIKEHUS OUOJIOTUUECKOT0 00pa3oBaHuUs.

JlocTmkeHne 1enu U3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yrayOIEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIIETYIOIINX 3aau:

— OCBOEHHUE 00YYaIOIUMUCS CUCTEMbI OMOJIOTMUYECKUX 3HaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIINIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MPaBHUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA; O
CTPOCHHHM, MHOTO00pa3uh U OCOOEHHOCTAX OHOJOTMYECKHX CHCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BII, OMOTEOIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTUH;

— O3HAKOMJICHHE OOYYaromIMXCS C METOJaMu MO3HAHUS KUBOW MPUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHOM OMOJIOrUH, SMOPUOTIOTUH ¥ OMOJIOTUH PAa3BUTHSI, TCHETUKU U CEJICKIUU,
OMOTEXHOJIOTUM W CUHTETUYECKON OWOJOTHH, MMalCOHTOJOTUH, HKOJIOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TPOBEEHUS OHOJIOTMYECKUX HCCIIeJOBAaHUN B
Jabopatopud W B mOpupoae (HaOMroJeHHWe, U3MEpPEHUe, HSKCIECPUMEHT,
MOJICTUPOBaHUE);

— OBJaJICHHE OOYyYaIOIUMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO HaXOIUTh,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMAIIMIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHU U CONMATHHO-JKOHOMHUYECKHUMHU W  OKOJIOTHYECKHUMH
npobiieMaMy 4YeIOBEYECTBA; OIECHUBATh IOCIEJCTBUS CBOCH JNIEATEIHHOCTH IIO
OTHOILIEHUIO K OKpY)Karolled NPUPOAHON cpene, COOCTBEHHOMY 3/0POBBIO H
3I0POBBIO0  OKPYKAIOIIUX  JIFOACH; OOOCHOBBIBATH M COOJIOJATH  MEpPHI
npodriiakTUKY WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia OBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

— pa3BUTHE Y 00YUAIOIINXCSl MHTEIJICKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B IMIpOIeCCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH W COBPEMEHHBIMHU
WCCIICJIOBAaHUSIMA B OWOJIOTHH, pEIIaeMBIMH €0 TpobieMaMH, METOI0JIOTHEH
OMOJIOTMUYECKOTO HCCIEA0BaHNS, TPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIEA0OBAHUH,
penieHusi OMOJIOTHYECKUX 3a7ad, MOJCIUPOBAHUS OHWOJOTHYECKUX OOBEKTOB U
MPOILIECCOB;

— BOCIIUTaHUE Y 00YYarONIMXCsl [ICHHOCTHOTO OTHOIICHUS K YKHUBOM MPUPOJIC B
IIEJIOM U K OTJEBbHBIM €€ 00beKTaM U SBICHUSIM; (POPMUPOBAHHUE IKOJIOTUIECKOH,



TEHETUYECKON TPAMOTHOCTH, OOIIEH KYJIbTYphl IOBEICHHSI B IPUPO/IC; MHTETPALIAN
€CTECTBEHHO-HAYYHBIX 3HAHU;

— npuoOpeTeHre OO0Yy4YalolMMHUCS KOMIETEHTHOCTH B  PalMOHAIBHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHUE TTPABHII TOBECHHUS B IPUPO/IE, OXPAaHBI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHUU COOCTBEHHOIO 370pPOBbSi U 3JI0POBBS
OKpyXXaromux Jrojeid  (coOmromeHuss Mep npodUIakTUKU — 3a00JeBaHUM,
oOecrieyeHre O€30MACHOCTU KU3ZHENEATCIFHOCTH B UYPE3BBIUYAWHBIX CHUTYyaITUsIX
OPUPOAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM KU3HU;

— CO3JaHu€ YCIOBUM JUIsi OCO3HAHHOTO BBIOOpa  OOyYarOUIUMUCS
VHAUBUIYAIbHON o0pa3oBaTeIbHOM TPACKTOPUH, CIIOCOOCTBYIOIICH
HOCTEAYIOWEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIMBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTUMU Ha YriyOJIeHHOM
YpOBHE CpeaHero oo0mero oopasoanus, cocrtabiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 kimacce — 102 yvaca (3 yaca B HEJENIO).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYUYECHHS OHOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEeNU(PHUKU €ro CoAep)KaHWs W HANPaBICHHOCTH Ha
IPOJOJDKEHUE OMOJOTMYECKOro oOpa3oBaHUS B OpPraHU3ALMSIX  CPEIHEro
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeTBbHBIM YCIIOBHUEM MTPU 00YYECHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBIIIETCSI TPOBEJIEHHWE JA0OPATOPHBIX M TMpakTH4Yeckux padoT. Taxxke yuactue
00yJaronmxcs B BBITIOJHEHUH MPOCKTHBIX W Y4eOHO-UCCIIEIOBATEIBCKUX padoT,
TEMaTHKa KOTOPHIX OMPEACIISETCS YIUTEIEM Ha OCHOBE HMEIOIINUXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue mporpaMMbl, BBIIEJIIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas O0uoJsiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue  HAYKH M HM3ydyaeMble HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHbIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTUH.

3HadyeHue OHOJOrMU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuabsl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHUEe OUONOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM XO34MCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apsen, I'. Mengens, B. 1. Bepuaackui, W. I1. I1aBnos, . Y. Meunukos, H. .
Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. /Kusble cucTEeMBbI U UX U3YUYEHHE

JKuBble cUCTEMBI Kak mpeaMeT u3ydeHus Ouosoruu. CBOICTBA JKHUBBIX
CUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JHMCKPETHOCTb W LEIOCTHOCTD,
CIIOKHOCTh M YNOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHH3aLus,
CaMOBOCIIPOM3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3alnuu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BHUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, mpoucxomsdiue B >KUBBIX
cucreMax. OCHOBHbIE TpHU3HAKU >KKUBOro. JKu3Hb Kak (opMa CyLIECTBOBAHMS
Marepun. Hayku, nzyyaronine >KxuBbl€ CUCTEMBI HA Pa3HbIX YPOBHSIX OPTaHU3ALUY.

N3yuyenue xuBbIX cucteM. Metoasl Ouonornyeckod Hayku. HaOmronenwue,
WU3MEPEHNE, DKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [louarue o 3aBUCUMON 1
HE3aBUCUMOM TiepeMeHHOU. IInaHmpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHstue BBIOOpPKM M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynpTaroB. [IpUYMHBI HMCKaKEHUS pE3yNbTaTOB JKcrepuMmeHTa. llonstue
CTATUCTUYECKOTO TECTA.



JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa JKUBOW MAaTepUM», «YPOBHU OpPraHU3alld >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszma», «buoreouenos», «buochepar, «Metoasl
W3y4ECHUS JKUBOU MPUPOJIBD).

O6opynoBaHue: 1a00paTOpHOE 00OPYIOBAHKE VIS IPOBEACHUS HAOIIOICHHM,
U3MEPEHUH, HIKCIIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjeTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHIA KUBOTO. Mcropus
oTKphITHS KIIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnranIbHoe
HEHTpU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

JdeMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, P. Bupxos,
K. M. bap.

Tabnuiel U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID,
«Hcropus pa3BUTHA METOAOB MUKPOCKOTIUI.

OO6opynoBaHHE: CBETOBOM MUKPOCKOI, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckass padora «/3yyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, syekTpodope3, audpdepeHranbLHoe 1EeHTPUGYTUpOBaHUE,
[TLIP)».

Tema 4. XumMuueckasi Opranm3anus KJICTKH

XUMHUYECKU COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poJib Kak paCTBOPHUTEIISI, PEAr€HTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIoperyasiuuu. MuHepaibHbIe BEIIECTBA KIETKH, UX Onosiornyeckas poJib. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0eykoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oenka, TenTUjaHas CBs3b. BTopuuHas, TpeTHYHasi, 4YETBEPTUUHAs



cTpykTypel. [enatypamus. CsoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue pynkmun 6emkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OOwmumii 1aH CTpoeHHs U (PU3MKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonornyeckue GyHKIUH YIIIEBOIOB.

Jlunuasl. 'mapodunsHO-rUApOPOOHBIE cBOMCTBA. Kitaccudukanus TUnuaos.
Tpurnunepunbl, ¢Gochomunuasl, BOCKH, cTepousbl. buomornueckue QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOIOTUYECKUX MEMOpaH — TeKy4ecTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmiementapuoctu. [IpaBunmo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpanb. MecrtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B moisiekyjne ATO.
buonornyeckne ¢pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
kietke. /[pyeue nyxneoszuompugocgamor (HTD). CexsenupoBanne JJHK. Memoow
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouosorus: OMOXUMHYECKUE U OMOo(dU3NUYECKUEe UCCIIEIOBAHUS
cocTaBa MW MPOCTPAHCTBEHHOM CTPYKTYphl OuOMOsekyl. Mooeruposarue
CMPYKMYpbl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. Komnvromepnulil ouzaiin u
opeanuyeckull CuHme3s OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkusc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hwnarpammel: «Pacnpenenenne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuubr u cxemsl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJIEKYJbD, «CTpoeHHE MOJIEKYJ
yrieBonoB», «CTpoeHne MoJIeKyn JHUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue monekyiasl ATO».

O6opynoBaHue: XuMUYECKas MOcyaa U 000py10BaHHUE.

JlabGopaTopHasi padora «O0HapyxeHHE OCJIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKuin.

JlaGopaTopHas padora «VcciaenoBaHue HyKJICMHOBBIX KHCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CrpoeHue n GyHKIUM KIETKH

Tumel KIETOK: JyKapuoTHYecKas U Ipokapuornuyeckas. CTpyKTypHO-
GbyHKIIHMOHATHHBIC 00pa30BaHUS KICTKH.



CtpoeHnue npokapuoTuyeckou kiaetku. Kinerounas creHka OakTepuidl v apxew.
Oco0eHHOCTH CTpPOCHHsI TETepOTpPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE dYKapuOTHUYEeCKOM KieTku. [lasmaruueckas
MeMmOpaHa (miazManemma). CTpykTypa Iia3Matuueckoil MemOpanbl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: nacCUBHBbIN (qudy3us, odnery€Hnas
muddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTeHUM, rpuOoB.

Hutomna3zma. [uto30mab. [luTockener. JIBrkeHue 1mutoria3Mbl. OpraHouasl
kietkn. OTHOMeMOpaHHbBIE OPTaHOUIBI KIETKH: dHAoIIa3zMarndeckas cetb (D11C),
anmmapatr [onbIXku, IJHU30COMBI, HMX CTpoeHHe U (QyHKIUU. B3aumocBs3b
OJITHOMEMOpPAaHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpaenenus denxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbBIN) SHAOIIA3MATHUECKUI PETHKYITYM.
Cekperopnas ¢ynkuus anmnapara [onbnxu. Moougukayua 6erkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvoxcu. TpaHCIOPT BEIIECTB B
KJIeTke. Bakyonn pactutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonoputi u nracmuo. Cumouoeenes (K. C. Mepeackosckuti,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJpUW W 1wiactui. llepBuunsle,
BTOPUYHBIC U CJIOKHBIC TIJIACTU/IBI (POTOCHHTE3UPYIOMINX FYKAPUOT. XJIOPOTLIACTHI,
XPOMOIIACTHI, JEUKOIIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranonapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Prubocomsl. IIpomesxcymounvie Qunamenmul.
MuxkpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kilemok. MukpoTpy6ouku. KnerouHbri
neHtp. CTpoeHuWE U JBWKEHHE KIYTHKOB U pecHUYEeK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvie 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapuoriazMa, SIAPHIIIKH, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHHE
XpOMOCOM B UHTEppazHOM szpe. Iyxpomamun u eemepoxpomamunr. benaku
XpoMaThUHa — TUCTOHBI. JuHamukxa s0epHou o000n04Ku 6 Mmumo3ze. foephbiil
mpauncnopm.

Kinerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).



JlemoHcTpanuu

[Toptpetsi: K. C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHUE SYKapUOTHUECKOW KiIeTkn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpOEHHE  PaCTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «A1po», «CTpoeHHe MPOKAPUOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTsl 0aKTepualbHbBIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHHe CTpOEHUS KIETOK Pa3IMYHbIX
OpPTaHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopnas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTHuyeckas padora «/3yueHne IBHKEHUS UTOILUIa3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NpeBpallleHNe JHEPTUH B KJIETKe

AcCUMUISIIIMS U TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOoPHBINA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OHepreruueckoe oobOecrneueHue kietku: npeBpamienne AT B
oOMeHHBIX Tporeccax. DOepMEeHTaTUBHBIA XapakTep peakiuid KIeTOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peaKkiMii OT pa3IMUHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCUHTES.
Anoxcueennvlll U okcuceHuwlli omocunmes y baxkmepui. Ceemocodbuparoujue
NUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B IpOLECCEe
dbortocunTeza. CreToBas u TeMHOBas (a3bl. Domoovixanue, Cs-, C4- u CAM-munol
gdomocunmesa. [lpogykTuBHOCTH (pOoTOCUHTE3a. BiusiHue pa3nuuHbIX PakTopoB HA
CKOpOCTh (hOoTOCHHTE3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTE3. Paznoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIME OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOHbBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. I[IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

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

buonornyeckoe OKHCI€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpU B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIUTEIBHOE



dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:
paboma npomornHot ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOrOo myTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D(DPEKTUBHOCTD IHEPTETUYECKOTO 0OMEHa.

JleMoHCTpaLuu

[Toptpersr: k. Ilpuctmu, K. A. Tumwupszes, C. H. Bunorpanckuii,
B. A. Onrensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuier 1 cxembl: «@oTOCHHTE3», « DHEpreTUUecKuii 0oOMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «l3ydeHne kKaTaTuTHYECKON aKTUBHOCTH (hePMEHTOB
(Ha mpuMepe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabGora «M3yueHue (GepMEHTATUBHOIO pacCIIEIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIHLHBIX U dKUBOTHBIX KIIETKaX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencrsennasi uHgopmanus U peajin3anus eé B KIeTKe

Peakiiun mMarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpPUYHOI'O CHHTEe3a. Peann3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IIpuHumns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTbh, AHTUIIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou xnemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
YcnoBust OuocuuTeza Oenka. KoawpoBanwe amuHOKHCIOT. Poms pmbocom B
onocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIEeTKE. KiIeTOUHBIN roMeocTas.

Bupychl — HeksieTouHble ()OpPMBI KU3HU U OO0JUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasd.

Bupychsbie 3a0oneBanus 4enoBeka, >kuBoTHbIX, pactennii. CITN /], COVID-19,
COIMaIbHbIE U METUIIMHCKUE MMPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHBIX OUonocuyeckux 0annvlx. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle gpynukyuu 6enxos. Cnocodvl 00cmasku i1eKapcma.

JleMoHCTpaLuu

[Toptpetsr: H. K. Konbuos, /. . UBaHOBCKUI.

Tabmuupl u cxembl: «buocunres 6enkay», «I'enetnueckuid koa», «Bupycen,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoiasl u peryisius. Wurepdaza u MuTO3.
Oco0OeHHOCTH TIPOIIeCCOB, MpoTeKammux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmdeckuii  (MOCTMUTOTUYECKHUI),  CHUHTETUYECKHUM U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunare3s JHK — permnukanua. [Ipunmuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexanuszm permkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTull. JIUIUIOMIHBIA U
ramiouaHbld  HaOOpbl  XpoMocoM. ['omonoruuHble XpoMmMocoMbl. [losoBbie
XPOMOCOMBL.

Jlenenue xkieTku — MuTO3. CTaauy MATO3a U MPOUCXOISIINE B HUX ITPOLECCHI.
Tunsl MmuTo3a. KaprokrnHe3 U HIUTOKUHE3. bUOJIOrnYecKoe 3HaUueHne MUTO3a.

Perynsuusg MUTOTHYECKOrO0 IUKIA KIETKH. I[IporpamMmmupyemas KieToyHas
rudesb — arornTo3.

Knerounoe sapo, XpoMocoMmbl, (DYHKIIMOHaNbHAsg TeHOMUKA. Mexanuszmuol
npoaugpepayuu, oughgepenyuposku, cmaperus u eubenu kKiemox. «lL{ugpposas
KiemKka» — buoun@opmamuyeckue mooeiu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK».

OO6opynoBaHUE: CBETOBOM MUKPOCKOM, MUKpOIpenapatbl: « MUTO3 B KII€TKax
KOpEUIKA TyKa.

JlaGopaTropnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTopHasi paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHUS U )KU3HEAESITEIBHOCTH OJTHOKIETOUYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHbIE I'PUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, JIPYTHeE
npotuctsl. KojloHnansHble OpraHu3MBl.

B3anMocCBsa3p 4acTei MHOIOKJIETOYHOI'O OpraHusMa. TKaHu, OpraHbsl WU
cucteMbl opraHoB. OpraHusM Kak eauHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
IpOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpoeHMs, (DYHKUUNH U
PacCIIOIOKEHUA TKAaHEN B OPraHax pacTEHUM.

TkaHM XUBOTHBIX M YE€JOBEKAa. THIMbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COEIMHUTENbHAsA, MbllIeYHas, HepBHasg. OCOOEHHOCTHM CTpOeHUs, (QPYHKUUH H
PacCIIOOKEHUSA TKaHEN B OPraHax )KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble M T€HEpAaTUBHbIE OpraHbl pacTeHuil. OpraHel U
CUCTEMBI OPIraHOB KMBOTHBIX U yenoBeka. DyHKIUU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIECTOYHBIX MU
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THIIBI
COEIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUTHOE, KTYTUKOBOE, PeCHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONMU3MBl M HACTHM. JIBMKEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKa:
MblleyHas cucteMa. Pedaekc. CkeneTHble MBIIIIBI M UX padoTa.

[Intanue oprauu3mos. Iloryonienre Bopl, yrieKUCIoro raza i MUHEpaabHbIX
BellleCTB  pacTeHusmu.  I[luranme  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIEBapeHUe. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanve >xuBoTHbIX. [{uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYelnoBeKa. MeEXaHW3M BEHTWIALMM JETKUX y ITHL U
MIIEKOTIUTAOMX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCOpPT BEWIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpancnopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBooOpaleHus. IBOIIOLUOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMbI MO3BOHOYHBIX XKMBOTHBIX. Pabora
ceplia u €€ peryJisius.

Beinenenne y oprann3sMoB. Beiaenenue y pactrenuil. Beinenenue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BblaeneHus. QPuibTpanus, CEKpeuus Hu



oOpaTHOE BCachIBaHME KAaK MEXaHU3Mbl pabOThl OpraHoB BbiAcsneHUs. CBs3b
IOJIOCTU Tejla C KPOBEHOCHOW M BBIACIUTEIBHOM cUcTeMaMmu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (QyHKIHMOHUPOBAHUE
He(dpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. Cropsl
OaKTEpHl M IUCTHI MPOCTEHIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa MmacCUBHON M XUMHUYECKOM 3aIUThl. OUTOHLIMIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HUX TNPOU3BOAHBIE.
3ammTa opranu3zMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblili u
TYMOpaJIbHBIA UMMYHUTET. Bpoxa€HHBIH W NpPUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaJbHO-celeKTUBHOro uMmmyHutera (I DOpuwmx,
®. M. bepuer, C. ToneraBa). BocnamurenbHble OTBEThl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazmpaxxumocTte W perynsiuudss |y OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcHucsl. Pa3apakumMocCTs U perynsuus y pacTeHUN.
PocToBpie BelecTBa U X 3HAUYCHUE.

HepBHast cucremMa u peduieKTOpHas peryisiius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbL. DBOIOIHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkTopHas nyra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryianus U dHAOKPHHHAs CUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAIOKPUHHOU CUCTEMBI U UX TOPMOHBIL. /{elicTBrE TOpPMOHOB. B3anMoCBsI3b
HEPBHOW M SHIOKpUHHOM cucteM. [ unmoranamo-runodusapHas cucrema.

JlemoHcTpanumn

[Toptper: W. 11. [1aBnos.

Tabnuipel u cxeMbl: «OJHOKJIETOUYHBIE BOAOPOCHHN», «MHOTOKIETOYHBIE
Bojopocnny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOE€HUE
HacekoMmbIx», «Tkanu pacrenuity, «KopHeBbie cuctembly, «CtpoeHue ctebisy,
«CTpoeHue JHUCTOBOM IUIACTUHKW», «TKaHU MKUBOTHBIX», «CKEIET 4YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTCMa», ((HepBHaSI CUCTCMaA», «K0>1<a», «MpIieyHas CUCTCMaA»,
((BBI)ICJ'IHTGJ'IBH&SI CUCTCMaA», (<9HJIOKpI/IHHa$I CUCTCMaA», ((CTpOGHI/Ie MBIIIIBI),
«I/IMMyHI/ITCT», ((KI/IHIC‘-IHOHOJ'IOCTHBIC», «Cxema IMUTaHUA paCTeHHfI)),

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«Ctpoenue miaHnapum», «BHyTpeHHee CTpOeHHE IO0KIeBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema narymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cucrtema
MJIEKoNMUTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.



OOopyoBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHuil, repOapuu
pacTeHuid pa3HbIX OTHAEJIOB, BJIAXHbIC IMpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBeKa,
o0opy0BaHUE AJIs1 JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacHieTuIeHus Kpaxmasia u OeIKOB Mo/ eiicTBrEM (GepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALUH ONBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTEJIbHBIX JBUXKEHUH, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEeN paCTEHUI.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHuW3MoOB: Oecronoe (BKIIOYas BEreTaTMBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOMXEHUsS:  IOYKOBaHUE,  CHOPYJSALUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KneTkW, wian ramerbl. Meio3. Craguu
Mmeno3a. [loBegenne xpomocoM B Meio3e. Kpoccunrosep. brosiornuecknii cMbIcCi
M€fo3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKM3HEHHOM  IUKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameToreHes y »kuBOTHBIX. [10710BBIE XKeETE3BI.
OO0pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O pPa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymiku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKONUTAIONIUX. 3apOJbIIIEBbIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIONIETOCS 3apojbllia (3MOpPHOHANbHAS WHIYKIIHS).
3akjagka IUlaHAa CTPOEHMS KMBOTHOTO KAk  PE3yJibTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI T'E€HOB. BnusHMe Ha 3>MOPUOHAIBHOE Pa3BUTHE PA3THUUYHBIX
(bhaKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbli nepuoa. Illpsmoe wu
HenpsiMmoe pas3BuTue. Pa3zButme ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOe 3HAaYE€HHE MPSMOrO W HEMPSIMOTO



pPa3BUTHUSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUnbl pocTa KUBOTHBIX. DAKTOPHI
PErymsiuy poCTa JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHre U CMEpTh Kak
OHMOJIOTUYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHui. ['ametodutr m cnopodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue Crop B npoiecce merosa. ['amerorenes
y pacteHuil. OMI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoWiHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIaiuyu OHTOIN€HE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBammun, X. [IIneman.

Tabmumer u cxeMmbl: «BereratrmBHOe pa3sMHOXKEHHE», «THIBI OeCIoyoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue ruapsy, «Menosy, «XpoMocoMb», «I'amerorenes», «CtpoeHue
AMIEKIETK U CcriepMaTo3onsia», «OCHOBHBIE CTaauU OHTOreHes3an, «lIpsMoe u
HenpsiMoe pasBuTue», «Pa3zButue wmanckoro xyka», «Pa3Butrue capaHumy,
«Pa3BuTne nArymkun», «J{BoilHOE OIJIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CTpoeHHne CeMsSH OJHOIOJIBHBIX U ABYIOJbHBIX PAaCTCHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBIA LIUKJI TATTOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OO6opynoBaHHE: CBETOBOM MHUKPOCKON, MHUKPOIpENaparsl SIHIEKIETOK U
CIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «l3ydeHue CTPOCHHMS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpENapaTax».

IIpakTuueckass padora «BblgBIeHUE MNPU3HAKOB CXOJCTBA 3apPOAbIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBICHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel ['. Mennens,
I'. e ®pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKH.
Pa6ote H. K. Konsiiosa, H. WM. Basusoga, A. H. beno3zepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHE MOHATUS U CUMBOJIbL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TCHOTUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBl ~ TEHETUKW:  TUOPUIOJOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM.



JlemoHcTpanuu

[Toptpeter: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konbuos,
H. . BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumnyeHko,
H. B. Tumodees-Pecosckuii.

Tabmuubl 1 cxeMbl: «MeToibl TeHETUKI, «CXeMbl CKPELLIUBAHUS.

JlabopaTtopnass padora «Jlpo3opuna Kak OOBEKT T'E€HETUUYECKUX
VICCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menzaens — 3akoH
eAMHO00pa3us ruOpUI0B MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnnens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umore3a 4ucTOTH raMer.

AHanusupyouee ckpemmBanue. [[poMexyTouHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB MPU HEMIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemnBanue. TpeTuil 3akoH MeHiensl — 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUsI PU3HAKOB. [{[uTOMOrNYecKre OCHOBBI AUTUOPUIHOTO CKPEIITUBAHU.

Cuemnniennoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HAcCJIEJOBAaHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAY TI€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIIECHUS NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['eHoTHN Kak nenoctHas cucrema. [lneiiorponus — MHOKECTBEHHOE JACHCTBHE
reHa. MHOECTBEHHbBIM auleiu3M. B3auMOAENCTBHE HEAUIENBHBIX TI'€HOB.
Kommiiementapuocts. Onuctas. [lonumepus.

['eHeTHYEeCKNI KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3HOIOTUYECKUX  TPOIIECCOB, TOBEICHHUS ¢  KOTHUTHBHBIX  (DYHKITHH.
['eneTnueckre MeXaHU3Mbl CUMOHUOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35MH — MHUKpOOUOM». ['€HeTHMYeCKHE acleKTbl KOHTPOJSI U
W3MCHECHHS HACJICICTBEHHON WH(OPMAITUHU B TTIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu

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

Tabnuupl u cxembl: «IlepBriif 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymoollee CKpelmuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3ouibdy, «['eHeThka momay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBDY,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIENCTBUE TEHOBY.

OOopynoBanue: MoOAENb [Js JEMOHCTpallMd 3aKOHOB €IMHOO00pa3us
ruOpUZIOB TEPBOrO TOKOJEHUS M pacUICIUVIEHUs MNPU3HAKOB, MOJEIb s



JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPHU3HAKOB, MOJEIb IS
JEMOHCTPAlUM CLEIJICHHOIO HACJEI0BaHUs IPU3HAKOB, CBETOBOM MMKPOCKOII,
MuKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpELIMBAaHUS y APO30(PUIBY.

IIpakTnueckas  paGora  «l3yyeHue  pe3ysbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS y TPO30(DUITBI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHUYMBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE W KOJIWYECTBEHHBIE MPU3HAKU. BHabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHas u3MEHUYUBOCTh. Pomb cpeast B (hopMupoBaHHH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHOM
M3MEHYHMBOCTH.

['eHOTHIIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYEeCKOM M3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M MOJOBOM MpOIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmoHnHass HW3MEHYMBOCTh. BuHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
nUToIUIa3MaTuyeckue myrtauuu. CoMaTUYEeCKUE W TMOJIOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacneacTBeHHo u3MenunBocty (H. M. BaBunoB). BHesnepHas M3MEHYMBOCTh U
HACJICICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, PpOJb INULEHEeMUYecKux Gakmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JlemoHcTpanuu

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

Tabmuiet u  cxeMbl: «Buasl  usmeHumBOoCTHY», «MoaudukaroHHast
U3MEHUYHUBOCTLY, «KomMmOnHaTnBHas U3MEHUYHUBOCTLY, «Meitio3y,
«OmnonoTBopeHuey, «I eneTnueckue 3a00eBaHus YeI0BeKay, « BUIbl MyTaluii.

OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTEHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMHU BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuUallMOHHOTO psijga U
BAPUALIMOHHON KPUBO».



IIpakTuyeckass padora «Myrtamuu y apo3opuisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4yesioBeKka

Kapuotun uenoBeka. MexayHapoaHas NporpamMMa MCCIEIOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  M3y4YeHHMSl T€HETUKM  YEJIOBEKAa:  T'€HEAJOTMYECKHU,
ONMM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBEeKa. [ eHHbIE U XPOMOCOMHBIE
00JIe3HH 4YeloBeKa. boJIe3HM C HAcleACTBEHHOM NPeapacroyioKEHHOCTHIO.
3HayeHuEe MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4YenoBeka. MeauKo-TeHeTUYecKoe KOHCYyJIbTupoBaHue. CTBOJIOBHIE
KJeTKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTUUYECKUE ACHEKThl MUCCIEIOBAaHUN B
00J1acTU peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TMOBBIIMIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HUecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpepl. [ 'eneTnyueckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabmuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yueHUs] TeHETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3sMoB

JloMecTukanus u cenekuus. 3apoKAECHUE CEICKIINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBunoBa o LleHTpax HOpOMCXOXKIAEHUS U MHOrooOpasus KyJbTYpPHBIX
pactenuii. Poib cenexkuuu B CO31aHUM COPTOB pACTEHUM U MOPOJ KUBOTHBIX. CopT,
nopo/Jia, TaMM. 3aKOH TOMOJIOTUYECKUX PSIZIOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBumnona, ero 3uaueHue Jj1sl CEJICKIIMOHHON paOOTHI.

MeTtonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHINBU1Y AJIbHBIM. Ortansl KOMOMHAIIMOHHON CCJICKIIUU. Ucneiranue
MpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY € moMoIbio aHanu3a JIHK.

HcKycCTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  paloThI.
PannaniMoHHBIN M XUMUYECKUM MYyTareHe3 Kak MCTOYHUK MYyTalUil Y KyJIbTYypPHBIX
dbopm opranuszmMoB. Hcmosib3oBaHME TEHOMHOTO PEIAKTUPOBAHHUS U METOJOB
pekomOuHanTHbIX JJHK a1t mosmydeHus ucXoqHOTro Matepuana Juisi CEJeKIUH.

[TonyuyeHue MOJIUILIONIOB. BryTtpusuaosas rUOpUIU3aIINSL.
bnu3kopojACTBEHHOE — CKpelnuBaHWe, WiM  WHOpuauHr.  HepojacTBeHHOe
CKpellMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruiomus



MEKBUIOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
PesoIoOYUAY.

CoxpaHeHue U U3yYEHHE NTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX
JUKUX POJIMYEH NI CO3J]aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO35HCTBEHHBIX
KYJbTYp. H3yuenue, coxpaumenue u YNpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMBICIOBLIX  HCUBOMHBLIX 6 YEendx VIYHUUleHUs.
cyuecmsyowux U co30aHus HOBbIX NOPOO, JAUHUL U KPOCCO8, 8 MOM HYucie C
NpUMEHeHUeM COBPEMEHHbIX Mem0o008 HAYUHbIX UCCIe008AHULL, Nepedosblx Uoell U
NepCneKmuUBHbIX MexXHON02ULL.

JlemoHcTpanuu

[Toptpersi: H. WM. Basunos, U. B. Mwuypun, I'. JI. Kapneuenko,
I1. I1. Jykesnenko, b. JI. Acraypos, H. bopnoyr, /. K. Bensies.

Tabmuier 1 cxeMbl: «L{eHTpbI TPOUCXOXKICHUSI 1 MHOTOOOpa3us KyJbTYPHBIX
pacTeHuii», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOWM N3MEHUYHMBOCTHY,
«MeTtonbl cenekuumny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METO0B CEJICKIIMU PACTCHUI.

IIpakTueckas padora «IIpuBrBKa pacTeHHI».

JKCKypcus

3HAKOMCTBO C JIOCTHXKEHUSIMU CEJICKIIMU PacTeHUI U KUBOTHBIX CamapcKou
obmactu (9Kckypcus Ha npeanpusatus: ['puncou, Sroagnas Camapa, PeIoonuToMHUK
JIyXOBHHMIIKOE U JIp.).

Tema 16. BHOTEeXHOJIOTUS M CHHTETHYECKAsA OHOJIOTUA

OOBEKTHI, HCHOJIB3yEMbIE B OHMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpaguuroHHas
OMOTEXHOJOTH:  XJICOOMEUCHHE, TIOJYUYeHHE KHCIIOMOJOYHBIX IPOIYKTOB,
BUHOJIeNIMe. MukpoOuonoruueckuii cuHte3. OOBEKThl MHKPOOMOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHMSI TEHOMOB C 1I€JIbIO MOJYYEHUsS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKaIllMX HE BCTPEUAIOIINECS B MPUPOAC OMOCUHTETUYECKHUE MTYTH.

Knerounass uHx)eHepusi. MeToapl KyJIbTypbl KJIETOK U TKaHEW PacTEHUH U
*KUBOTHBIX. Kpuobanku. Comaruueckass TuOpuAu3alnus ¢W COMAaTHUYECKUU
sMOpuorene3. lMcmosb3oBaHUE TaIlJIOWJI0B B CEJICKUHMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aumumen. Fcnonv3osanue MOHOKIOHANbHBIX U NOJIUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOJIOTBOPEHHE. PEKOHCTpyKIus
ANIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALIMKU SIAEP KIETOK.



Texnonoeuu 0300po86nenus, Kyi1bmueUupo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYTbMYD.

XpoMocOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHanTHbeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrKeHNs U IEPCIIEKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPUH. DKOJIOTUUECKHE
Y 3THYECKHUE MPOoOIeMbl TEHHOW UHKEHEPUH.

Menumnuackue OuorexHosnoruu. IloctreHomMHass 1uMdpoBas MeaUIUHA.
[TIP-muarnoctrka. MeTaboJIOMHBIN aHaIU3, TEHOLICHTPUUECKUN aHaIN3 MpOoTeoMa
YeJIOBEKA JUIA OLIEHKH COCTOSIHUS €r0 370pOBbs. M CIONIb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-Ounouwmxenepus nansg  pa3pabOTKU
GbyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3JaHHS KOMILJIEKCHBIX
TKaHEW COuYeTaHWEM TEXHOJOTUN TPEXMEPHOro OMompWHTHHTA W ckaddonaunara
JUISL PEIICHUS 3a/1a4 [IePCOHAIU3UPOBAHHON MEIULIUHBI.

Co3manue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBIIieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonupoBanus PHK-conepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OMACHBIC
3a00J1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpaLumn

Tabnuupl u cxemsl: «/Mcnoiap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
npou3BoJicTBe», «Kierounas nrxenepus», «I'eHHast HHXEHEPUs».

JlaGopaTopHasi padoTa «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IIpakTuueckas padora «IlomyyeHne MOJIOYHOKUCITBIX TPOLYKTOBY.

JDKCKypcHsi  «3HAaKOMCTBO C  OMOTEXHOJIOTMUYECKMM  IPOIECCOM  Ha
npeanpusatuu "Momnounbiii koMOuHaT CaMapanakTo'y.



11 KITACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOHMUOHHBIX NpeICTABJICHUNA B
omnosioruu

OpomonmonHas teopuss Y. JlapBuna. Ilpennocelnky  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl 3BoONUU BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXEHHUSI OpPraHU3MOB, HACJIEJCTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunrerndeckord teopun dBomtonmu (CTD). HelTpanbhas
teopust dBoitouuu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorusa. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCcTpaLumn

[Toptpersr: Apuctorens, K. Jlmnnen, XK. b. Jlamapk, 5. XK. Cent-Unep,
K. Kwosbe, U. lapsun, C. C. Yerepukon, 1. W. llImaneraysen, Jx. XoiaeiH,
J. K. bensies.

Tabnuiel u cxeMbl: «CucteMa >xuBoil ipupobl (o Jlunuerw)», «JlectHuila
XUBbIX cyuiecTB (o Jlamapky)», «Mexanusm (HopMUPOBAHMS IPUCTIOCOOTIEHUN Y
pacTeHuil u *KUBOTHBIX (110 JIamapky)», «Kaprta-cxema mapupyra nytemecTBus Y.
HNapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«IToponbl romy0Gei», «MHoroobpasue KyIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (1o JlapBuHY)»,
«CxeMa COOTHOLIECHMS MABWXKYIIMX CHJI JBOMIOLHN», «OCHOBHBIE ITOJIOKEHMS
CUHTETUYECKON TEOPHUH IBOJIIOLIUN.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 37€MEHTapHasl equHULA 3BOMOUUH. COBpEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTypbl mnonyisuuid. M3menenue
reHooH/la TOMYJSILMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemenTapHbie (AaKTOPHl (IBMXKYIIUE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHas wu3MeHuuBOCTh. [lpelid reHOB — ciydaiiHbie
HEHaIpaBJIeHHbIE U3MEHEHUS YaCcTOT ajljlesield B monyJisauusX. DH@PexT ocHOBATES.
Ippexm oGymoirounozo eopaviwuka. CHudceHue 2eHemuuecKkoeo pazHooOpa3us:
npuuunsl u creocmsus. llposenenue s¢ppexma opeiigha eenos 6 6oOabUWUX U MATBLX

NONYNAYUSX. Murpanumu. N3onsaums MTOITYJISLIUI: reorpaduyeckas
(mpocTpaHcTBeHHAs ), Onosiornyeckas (penpoIyKTUBHAS).
EctecTBeHHbIII 0TOOp — HampaBisiomuil ¢akrop 3Bomouud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIXKYIIUWA, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIINI
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HWKHOBEHHE M HBOMIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.



[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHUE pucnocobaeHuil y opranu3mMoB. ApoMopho3bl U HAN0aJaNTAIUH.
[Tpumepsl TprcocobIeHUH y OpraHu3MoB: MOpoioruueckue, Pu3noaoruuecKue,
Onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTEIBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKPOIBOIOIMHU. M3onmsamust — kimoueBod ¢aktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONIaTPUYECKOe (reorpacduueckoe),
CUMITaTPUUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE (moyMIIOuIU3aIH,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Poiib 3BOMIOLIMOHHON OHOTIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXPAHEHUS
ounopazHooOpasusi. MUKPOIBOIIONUS W KOIBOJIOIMS MMApa3UTOB U HUX XO35EB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTU K aHTUOMOTUKAM U CITOCOOBI OOPHOBI €
HEW.

JdeMoHCTpanuu

[Toptpetsl: C. C. YetBepukos, 3. Maiip.

Tabmuupl U cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTpyKTypa Buaa», «Cxema mnposiBieHus 3akoHa Xapau-BaitnOepra», «/IBrxyuime
CWJIBI HBOJIFOLIUNY, «DKOJIOrMYEcKass M30JSUUs MONYJIALMA CeBaHCKOM (openny,
«I"eorpadryeckas N30SI TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHUIIBI JAyPCKO»,
«ITonmynALMOHHBIE BOJHBI YUCIECHHOCTH XUIIHUKOB M KEPTB», «Cxema AeHCTBUS
€CTECTBEHHOTO 0TOOpa», «P@opMbI O0pHOBI 32 cyliecTBOBaHUEY, « MHTyCTpHUanbHbIN
MenaHu3M», <«OKuBble — Hckomaembie»,  «IIOKpOBHUTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «lIpenynpexnaromas OKpacka 3KHBOTHBIX», «DU3HOJIOTHYECKUE
amantauun», «IIpucOoCcOONEHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buma», «Buasl-nBoiHukm», « CTpykTypa Buaa B npupojie», «CrnocoOsl
BUI000pa3oBanusy, «I'eorpapuueckoe B11000pa3oBaHue TPEX BUIOB JIAH IbIIICH,
«IKOJNOru4YecKkoe BUI000pa3oBaHME BHUAOB CUHUI, «l[lonmumionasl pacTteHuii»,
«KamyctHo-peaeuHblil THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Yydelia MTHIL |
3Bepeil ¢ MpUMEPaMH Pa3IMYHbIX MPUCTIOCOOJICHHM, yyUuesna NTHUI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHUil OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTMYHBIMU
criocobamu.

JlabopaTopHasi paGoTa «BblsBiIeHUE H3MEHUUBOCTH Y 0COOEH OJTHOTO BUIa».

JlabopaTtopHnas padora «IIpucrnocobneHus opraHu3MOB U UX OTHOCUTEIbHAS
1EJ1€CO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(OIOrHIECKOMY
KPUTEPHIO.



Tema 3. Makpo3Bo1onus U eé pe3yJabTaThl

Meroasl u3ydeHMsT MakpolsBodoluu. [laneoHTonOrMuecKkue  METOIbI
uzydeHus: odBononuu. Ilepexonubie ¢GopMbl M (QUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue Metonbl u3ydeHus sBosronuu. CpaBHeHue ¢GJIopbl U
(dbayHbl MaTEepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
SHIEMUKHU U PEJIUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOJbI U3YUCHUS
HBOMIONMH. ['e€HEeTHYeCKHMe MEXaHWU3Mbl JBOJIIOIIMM OHTOTE€HE3a W TIOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  aQHAJOTUYHBIE  OPTaHBbI.
PynuMenrapuble  opranbl M araBuU3Mbl.  MOJIEKYJISIPHO-TE€HETHYECKHUE,
OMOXUMHUYECKHE U MATEMATUIECKUE METOIbl U3YUEHUS IBOIOIUH. [ OMOIOTUYHBIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETUUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIIOINS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuia) SBOJMIONUU. [Ipunyun cmenvl hyHKyuil.
HeobpatumocTs 3BoMOUMH. AnantvBHas paguanvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpaLumn

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

Tabmuupbl 1 cxembl: «DUWIOreHETHUECKUI PsJl JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnodurer»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HavanpHble cTaguu SMOPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTMYHBIE OpraHbl», «PyIuMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBICE HAOOpHI YEIOBEKAa M IMUMITaH3e», «l JTaBHBIC
HaIpaBIICHUS BOTIOLUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUMOTE3bl MNPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. J[oHaydHble TIPEACTaBICHUS O 3aPOXKIECHUU KU3HH (KpEallMOHU3M).
['unoTe3a MOCTOSSHHOTO CaMO3apOKJICHUS KU3HU U €€ OMPOBEPKEHUE OIbITaMU
®. Peau, JI. Cniannanuanu, JI. [Tactepa. [IpoucxoxxaeHue ®u3HU U aCTPOOUOJIOTHSI.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHuuyeckux BemiecTB u3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpwm.
O6pa3zoBanue noauMepoB U3 MoHoMepoB. KoanepaTHas runotesa A. 1. Onapuna,
runore3a mnepBuyHOro OymboHa J[x. XonmelHa, reHeTWdeckas Twumore3a [



Ménnepa. PubGoszumbr (T. Yex) u runoresa «mupa PHK» V. TI'mnbepra.
dopmupoBanre MeMOpaH ¥ BO3HUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emiin 1 MeTOIbI €€ n3yueHus. MlckonaeMble OpraHu4ecKre OCTaTKHU.
['eoxponosioruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas mKana: 0Hbl, Pbl, IEPUOLBI, SIIOXU.

HauanbHbpie 3Tanbel OpraHndeckod 3BodOIMU. llosBieHne u 3BOIOLUA
HEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJoOr MEepPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThI U 3yKapUOTHI.

[TpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycOB. lIponcxokaeHue MHOIOKIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIOUUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrenui. Bpixon pacrenud Ha cymy. llosBiieHue CIOpPOBBIX pacTeHUN U
3aBoeBanne umu cymu. CemeHHble pacTeHHs. lIpoMcxoxaeHne NIBETKOBBIX
pacTeHUN.

OCHOBHBIE STallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBbie xopaoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOININX U
ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emi€ IO 3paM W IEepuoAaM: apxew, MpOTEPO30i,
najgeo30M, Me3030i1, kaliHo30i. OO0I11as XapaKTepUCTUKA KIMMaTa U T€0JIOrMYECKUX
npoueccoB. [losBneHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE:
ero yCJIOBHUSA U BIMSHHE Ha Ta30BbIi COCTAaB aTMOC(hEPHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKUE KPHU3UCHI Mpouuioro. [IpuunHer u
CJIEJICTBUSI MAacCOBBIX BbIMUpaHU. COBpPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6nopaznooOpaszusi Ha 3emIie.

CoBpeMeHHass CUCTeMa OpraHMYecKoro mupa. [IpuHIuNBl KiacCHU(pUKaAUU
opraau3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpersr: @. Penu, JI. Cnamnmanmanm, JI. Ilacrep, . M. MeuHuKOB,
A. W. Onapun, . Xongeitn, ['. Ménnep, C. Mumep, I'. FOpu.

Tabauupl 1 cxembl: «Cxema onbiTa @. Penn», «Cxema omnbita JI. [Tactepa mo
W3YUYEHHUIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwmmiepa, I'. FOpwy,
«JTanpl  HEOPraHWYECKOW  JBOJIIOLUUN»,  «[ €OXpOHOJIOTMYECKAsT  LIKAJIay,
«HauanpHble 3Tanbl OPraHUYEcKor 3BOMIOLUNY», «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XHUBOM MpHpoab», «CTpoeHHe BHpycay,



«Apomopdo3sl  pacteHuit», «PuHnopuUTHY», «OTHOKIETOUYHBIE BOAOPOCIHY,
«MHOroknerounsie Bogopocianw», «Mxwuy», «llamoporHukn», «l'onocemeHHbIE
pactenus», «Opranbl UBETKOBBIX PACTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sl KUBOTHBIX», «IIpocteituey», «KumeunononoctHeie», «llnockue
yepBu», «YUnenucronorue», «PbiOb», «3emMHOBOAHBIEY, «IIpecMmbikaromuecs,
«Itnsy, «Miekonuraromue», «Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3zputue
JKU3HU B TMPOTEPO3OUCKON 3pey», «Pa3BuTHe XU3HM B MAICO30MCKOU 3pPEy,
«Pa3BuTHE KU3HU B ME3030MCKON 3pe», «Pa3BuTre )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.

O6opynoBaHue: repOapuu pacTEHUM pPA3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WTJI0OKOXHUX, CKEJIETHI I0O3BOHOYHBIX KUBOTHBIX, Yy4dela ITULL ¥ 3BEPEN, KOJJIEKIIUN
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSIKM OpPraHMYECKUX OCTaTKOB
OpraHU3MOB.

BupryanbHas jadoparopHas padora «MozaenupoBanue onbIToB Muiniepa-
KOpu no n3ydennio abMOTeHHOT0 CHHTE3a OPTraHNYECKUX COCTMHEHUI B TIEPBUYHOMN
aTMocdepe».

JlaGoparopHasi padora «/3ydyeHue M ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «M3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MTO3BOHOUYHBIX
JKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHeE3

Paznener u 3agaum aHTpOnonoruu. MeTo1bl aHTPOIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4YeloBeKa. PennruosHbie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMM:  CPAaBHUTEIBHO-
MopdoJioruyeckue, AMOPHOJIOTUYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBe/ieHueckue. OTIn4us 4eIoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBLHOMU
CUCTEMBI.

JIBrxymue cuiibl (pakTopbl) aHTPOINOreHe3a: OMOJIOrMYEeCKUE, COLIMANIbHBIE.
CooTHolIeHUE OMOTOTUYECKUX U COMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHHe YenoBEeKOOOpa3HbIE O0E3bSHBI
(IPOKOHCYJIBI) U paHHUE TTOHTHUBI — OOIIUE TTPEIKU YETTOBEKOOOPa3HBIX 00€3bsiH U
T0iel. ABCTPAIONIUTEKU — JIBYHOTHE TMPEJKHU JIIOACH. UenoBEeK yMenblil, IepBbIC
W3TOTOBJIEHUS OPYAUU TpyAa. YemoBeK NPSIMOXOISIIINN U IIEPBBIN BBIXOJ JIIOAEH 3a



npenenst Appukn. YenoBek reienp0eprekuii — o01uii mpe1ok HeaH1epTaTbCKOTO
YEeJIOBEKa M YeEJIOBEKa Pa3yMHOro. YesoBeK HEaHIEPTAIbCKUM KakK BHJ JIKOJEH
XOJIOAHOTO KiauMarta. YeJloBEeK pa3yMHbI COBPEMEHHOI'O THIIA, JACHUCOBCKUUI
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NaJIEOT€HOMMUKA.

DBOJIOLKA COBPEMEHHOrO 4esloBeKa. EcTeCTBEHHBIM OTOOp B MOMYJIALMIX
yenoBeka. MyTanuoHHBIN mponiece u moaumopdusMm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, murpanusa U «dpQPexT ocHoBaTeNs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpajo-HErpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMs U myTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSATENBHOCTh — pacus3Ma.
[Ipucrnoco6IeHHOCTh YeoBEeKa K pPa3HbIM YCIOBHUSIM OKpYXKAlolIEeH Cpejpbl.
BnusiHue reorpaguueckoil cpepl U aperida reHoB Ha MOP(POIOTHIO U (PU3UOJIOTHIO
YEJIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
AHTPOIOJIOTUHU.  OBOJIIOLMOHHAS ~ QHTPONOJIOTHS W MaJC€OAHTPOMOJIOTHUA
YEeJIOBCUECKUX MOMYyJANMN. brocoluanbHble UCCIEAOBAHUS MPUPOILI UEIIOBEKA.
HccnenoBanne KO3BOTIOLUHA OMOJIOTMYECKOT0 U COLMATIBLHOIO B UEJIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jiuku, A. 5. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JTOBHON MO3T UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHbDY, «CKeNneT uenoBeKa M CKeJeT IIUMIIaH3ey,
«PynuMeHTBI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIpEeBO  ueloBeKa», «ABcTpamonutTek», «YenoBek  ymensiit», «Yenosek
MPSIMOXOIAIINIY, «JleHncoBCckui dyenoBek» «Heanaepranbubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITamnbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MYJSDKM  OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEAKOB 4YeNOBEKa, penponaykiuu (dororpadbmm) kapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEIb
yeperna 4eJIoBeKa U Yeperna MMMITaH3€, MO/JIeIb KUCTH Y€JIOBEKa U KUCTH IIIUMITaH3E,
MOJIEJIM TOPCa MPEAKOB YEIIOBEKA.

JlabopaTtopnass padGora «V3ydyeHme o0COOCHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «3yueHue 3KOJIOTMUECKUX aJlanTallui 4eIOBEKAY.

Tema 6. Dxosorusas — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAAOPraHU3MEHHBbIX CHCTEM € OKPY KaloLe cpeaoi



3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0ruH. CBSI3b SKOJIOTUU C APYTUMHU HayKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
npupojHble W JabopaTopHbie. MojeaupoBaHue B OIKOJOTMU. MOHHUTOPUHT
OKpY’Karoleh cpebl: JIOKAIbHBIN, PErHOHATBHBIN U TTI00aIbHBIM.

3HayeHUEe SKOJOTMYECKHX 3HAHUW i1 4YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H 4enoBedecTBa ¢ Npupojoi. dopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPhI U HKOJIOTHYECKON IPaMOTHOCTH HACEICHUSI.

JlemoHcTpanuu

[Toptpersl: A. I'ymGonpar, K. @. Pynse, H. A. CeBepuoB, J. I'ekkensb,
A. Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHTA OKPYKaIOUIEH Cpeibl».

JlaGoparopHas padora «3yuenue METOJ0B JKOJIOTUYECKUX
VICCIICIOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosiornyeckue (PaKkTopbl U 3aKOHOMEPHOCTH UX naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpPOB: a0MOTHUYECKUE, OMOTHUECKHUE, aHTpoIoreHHsie. O0ume
3aKOHOMEPHOCTH JEUCTBUSL H3Kojiorndeckux (akropo. I[lpaBusno MuHUMyMa
(K. mpenrens, 0. JIubux). TorepaHTHOCTh. DBPHUOUOHTHBIE M CTECHOOUOHTHBIC
OpraHU3MBI.

Aobuotnueckue dakrtopel. CBeT Kak »3Kojoruueckuit Qakrop. JleiicTtue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHUl M >KUBOTHBIX [0 OTHOILICHHIO K cBeTy. CHUrHajgbHas poJib CBETA.
DoTONEPUOIN3M.

Temneparypa kak oskosnorudeckuii (axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Mbl. [loMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonormdeckuil ¢aktop. I[lpucmocobrmenus pacTeHuil K
nojJiep>kKaHui0 BojHOro Oananca. Knaccudukamnuss pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucnoco6ieHus s)KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOMTaHUS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAas,
rIyOWHHAasT  TMOJIMOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  Du3nko-XxuMu4eckue
0coOeHHOCTH cpefl oOuTaHust opraHu3MoB. [IpucnocoOneHuss OpraHu3MOoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BuemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauuHble pUTMBIL. [IprcnoCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.



Kusznennsie popmbl opranu3moB. [lonsTre o )xu3HeHHoi# popme. JKru3HEeHHbIE
dbopMbl pacTeHHil: JepeBbs, KyCTAPHHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpPaBhI,
oJlHOJNIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THUIPOOUOHTHI, T€OOMOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue akTopsl. Busibl OnoTHYECKMX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOKMO3 U ero (opmsl. Ilapazutusm, koomepamusi, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBus  (Tomuueckue,  (Qopuyeckue, (Qabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOJCMCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B cCpefe
obutanus. [I[pyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdeMoHCTpanuu

Tabmuubr U cxembl: «Jkonorudeckue (axrtope», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», « T€rIoKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHbIE», «DU3MOIOrMYECKUE aJanTaluuu
XKUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MOBY», «buolorudyecKkue pUTMBDY,
«Kuznennslie HOpMbI pacTeHmiD», « KusHeHHbIE (HOPMBI )KUBOTHBIXY», « DKOCHCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMa XBOMHOrO Jieca», «llenn nutaHusy,
«XUIIHUYECTBOY, «ITapazutuzm», «KOHKypeHIUs», «Cumbuo3y,
«KomMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO PA3JUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIIOOMBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, FepOapuu U KOJUIEKIIMH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, dydesla NTULl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTam, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA KHBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapu ¥ KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, repOapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (POpPM, KOJIEKIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3IMYHBIX OMOTUIECKUX B3aUMOJICHCTBUSX.

Jlabopatopnass pabora «BpisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopnasi paGora «BpIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa « AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MECT OOUTaHU.

Tema 8. IKoy10rusi BUAOB U MONMYJIALMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [lonmynsimus ~ Kak
Oouonornueckas cucrema. Poiib HEOTHOPOAHOCTH cpenbl, GrU3nueckux O0aphepoB U



0COOEHHOCTEH OMOJOTHUHU BHIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTelAW MOMYJSIUU: YWUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHAasi W TMOJOBasg CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTpAIHSI.

DkoJyioruyeckas CTpykrypa nonyysauud. OeHKa YMCIEHHOCTH MOIYJISLUU.
JuHamuka momyisiuud U €€ peryisiius. buoThuueckuid MOTEHIMaN MOIMYJISIHH.
MopenvpoBaHue JUHAMHUKU NOMyJsiiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCIEHHOCTH MOMYJISALUNA: poyib (PaKTOpOB,
3aBUCAIINUX W HE 3aBUCSIIHNX OT IJIOTHOCTH. DKOJOTHUECKHE CTPATEeTruy BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOTMYECKOW HuIIe Buaa. MectooOuTanue. MHoromepHas
MoJenp dKojornyeckon Humm Jx. WM. XarumHcoHa. Pa3Mepbl 3KOIOrMYecKOu
Huu. [loTeHnnanbHas U pealn3oBaHHas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHABI M HX >KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS U MUTpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCcTpaLumn

IToprper: k. . XaT4ynHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XApPAKTEPUCTUKU MOMYJIALINNY,
«IIpocTpancTBeHHass  CTpyKTypa nomyisiuun», «Bo3pacTHble  mupaMujibl
nonyusiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  pa3lInuHbIMU
opranuzMamMmn», «Mogeib 3kosiornaeckort Hummu k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIINU KUBOTHBIX.

JlabopaTtopHnas padora «IIpucmocobmenrs ceMssH pacCTEHUHN K PacCEICHUIO.

Tema 9. Ikosorust coodmEeCTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OpraHu3MaMu B OMOIIEHO3E.

Oxocucrtema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLIECHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne menu u cethu. AOHOTHUECKHE OJIOKHU
skocucteM. [10o4BbI 1 Wbl B AKOcHCcTeMax. KpyroBopoT BEIIECTB M MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TOKA3aTEIU IKOCUCTEMBI. bruoMacca 1 mpoayKIus. DKOJIOTHYECKHE
MAPaMU/JIbI YU CEN, OMOMACChl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOUIECTB — cykiieccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOTEHHbIE BO3JICUCTBUSA Ha



cykneccuu. KimmmakcHnoe cooOrmiecTBo. bruopaznoobOpasue u motHOTa KPyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuposHbIe YKOCUCTEMBI. JKOcUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
OKeano08. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEXKy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbnopa u dayna. CuHaHTpomM3aius Topojackoill QayHbl. buonorumueckoe u
XO03IMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aHMMOJICHCTBUIM OPraHU3MOB B
sKocucTemMax. Ponv kackaonoco sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISIIUNA U 9KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3ICHCTBUH.

Mexanuzmul 6030eticmeus 3a2pA3HeHUll PA3HbIX MUN08 HA CYOOP2AHU3MEHHOM,
OD2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeToaoaorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCTpaun
[Toptper: A. JIx. Tencnn.
Tabmuuer w  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOocHUCTEMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAIbHbIE
IpYIIBI OPraHU3MOB B SKOCUCTEMEY, « KpyroBopoT BelecTB B 3KocucTeMey, «llenu
nutanus (macTOWINHAs, JAETPUTHAS)», «DKOJOTMYECKas MupamMuja YHCEI,
«IKonoruvecKas mupamMmuyia OMOMACChD», «IKOJOTHUECKAs MUpaMUia YHEPTUNY,
«O06pazoBanue O6osoTay, «llepBuunas cykueccus», «BoccTraHoBeHHe jeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOboskocucTemy.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3Bepeid, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMb.

JlabopaTopHasi paGora «l3yueHuwe pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHs «DKCKYypCHsl B TUIIMYHBIA OMOTEorieHo3 (B AyOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJIOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpCcUsi «IDKCKypCHUsS B arpodKocHUcTeMy (Ha Moje WM B TEIUIMYHOE
XO03MCTBO)».



Tema 10. Buocdepa — riodanbHas IKoCUCTEMA

buocdepa — obOmennanerapHas 000J04YKa 3eMIIM, TJ€ CYIICCTBYET WIH
CyILIECTBOBaJIa KM3Hb. Pa3zButue npezacraBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uocdepsnt u e€ cocras. XKupoe
BELIECTBO OHochephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00abHON IKOCUCTEMBI. J[MHamMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUUYECKHE IIUKIIBI (Yriaeposa, a30Ta). PUTMUYHOCTH sIBICHUH B
ouocdepe.

3onanbHOCTH OMochepsl. [lonsaTue o 6Guome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Ji€Ca, CMEUIAHHbIE W IIMPOKOJIMUCTBEHHBIE Ji€ca, CTENHU, CABaHHBI,
MyCThIHU, TPONMUYECKHE JIECA, BEICOKOTOPhA. KiMMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

Ctpykrypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHAJIA U
onochepHbIX PyHKIUI.

JdeMoHCTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuiel 1 cxembl: «['eocdhepsr 3emn», «KpyroBopoT azora B MpHUPOIE»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kwuciopoga B mnpupome»,
«KpyroBopoT Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KinMarnueckue
nosica 3emany», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIupokoIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeisy, « Tponuueckuit gecy.

O6opynoBanue: repbapun pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek U OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3geicTBhe ueloBeka Ha
ouocdepy. 3arpsi3HeHue BO3AyIIHON cpeabl. OXpaHa BO3ayxa. 3arps3HEHHE BOIHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymieHue nouBbl. OxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHune Kiaumara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENBbHBIA M KUBOTHBIA MHUp. OXxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xuuru. Oco0o oxpansembie mnpupoansie Tepputopun (OOIIT).
Borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKHU.

OCHOBHbBIC TPHUHIUIIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA U MPHUPOJIBI.
PannonanbHO€ ~ MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOro
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €0 BEPOSTHBIC MOCTIEACTBUS.

Pa3Butrie MeETOJI0B MOHUTOPHHTA Pa3BUTHUS OMNACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.



Hayuonanouvie ungopmayuonusvle cucmemsl, obecneuusarowue O00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OcHogvl
sKOpeabunumayuy IKocucmem U cnocobo8 6opvObLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemMHwIX IKOCUCTEM.

JleMoHCTpanuu

Tabnuupl U cxeMbl: «3arpsi3HeHne aTMoc(epbl», «3arpsa3HeHue ruapochepb,
«3arps3Henue nouBs», «[lapaukoBerit addhexT», «Ocod0 oxpaHseMbie TPUPOTHBIC
TEPPUTOPUI», «MOJIeH yIpaBiIsieMOro MUpay.

Oo6opynoBanue: ¢oTorpaduu oxpaHseMbIX paCTeHHI U KUBOTHBIX KpacHoi
kauru Poccuiickoit @enepaunn, KpacHoit kauru Camapckoii 00acTu.

IKCKYPCHH U BUIEOIKCKYPCHH

N3yuyenue 6uonmorunueckoro paznooodpasus Camapckoii 06actu (9KCKypcus B
borannyeckuii cag Camapckoro ynuepcutera 1 CaMapckuii 300MapK).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
OoOy4YarolmuUMHCsL TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHME OOYyYaroUIUMUCS POCCUNUCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTU
U CAMOONpENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHUH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HCTOPUYECKUX TPATUIUN pPa3BUTHUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMHU, MPUCYIIMMHU CHUCTEME
OHMOJOrMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS SKOTOTUYECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI 110 OMOJIOTHH TIOCTUTAIOTCS B
CIMHCTBE Y4YEOHOW ¢ BOCMUTATEIBHOM JCSATENIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NaTPUOTH3MA U
YBOKCHHS K 3aKOHY U MPABOIOPSIKY, YETOBEKY TpyJa U CTapIiIeMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJMLMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXKaroLIeH cpele.

JImdHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE pean3allii OCHOBHBIX HaIpaBIICHHUI
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

— c(hOpMUPOBAHHOCTH TPAXKIAHCKOU MO3UITUU 00YUAIOMIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

— OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBAKCHHUE
3aKOHA U MPaBOINOPSAJIKA;



— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITENBHOCTH NPH CO3IAHUHU
y4€OHBIX MPOEKTOB, PEUICHUN y4eOHBIX M TMO3HABATEIBHBIX 3a/1a4, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMNpENeNsATh COOCTBEHHYIO IMO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

— YMEHHE YUUTHIBAaTh B CBOMX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSIMHU U
COLIMAIbHBIM MOJIOKEHHUEM;

— TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOTO BBINOJHEHHS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXICHWU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPIKAHUS;

— TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

—  cpOpMHUPOBAHHOCTh  POCCHUMCKON  TIpakAaHCKOW  UIACHTUYHOCTH,
[IaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPEX
PonuHou, ropioctu 3a CBOM Kpai, CBOX0 PoIMHY, CBOM S3bIK U KYJIBTYPY, IIPOILLIOE
Y HACTOsIEee MHOTOHAIIMOHAJIBLHOI0 Hapoaa Poccuu;

— [ICHHOCTHOE OTHOLIEHHUE K IPUPOJTHOMY HACIIEIUIO U TAMATHUKAM IIPUPOJIBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

— CHOCOOHOCTh OLIEHHMBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYEeHHs OWOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBA;

— ujaeiHas yOeXIEHHOCTh, FTOTOBHOCTh K CIY>KEHHIO M 3ammre OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— OCO3HAHHUE TYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

— c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ’TUYECKOTO TIOBE/ICHHUS;

— CIOCOOHOCTh OLICHMBATh CUTYAllUI0 U NMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

— OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

— OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O0 MPHUHATUSA LIEHHOCTENM CEMEWHOW >KM3HU B COOTBETCTBHUH C
TpaguuusaMu HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

— 9CTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHUH;

— NOHMMAaHNE YMOLMOHAIBHOTO BO3ICUCTBUS )KUBOW IPUPOJIBI U €€ LIEHHOCTH;



— FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢usuveckoro BocnuTaHHUA, (POPMUPOBAHUS KYJbTYPbl 310POBbS WU
IMOLHMOHAJIBHOIO 0J1ATONOTyYHSA:

— MOHMMAaHUE W pealu3alus 3J0pOBOTO M 0Oe30macHOro ofpasa KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUA W OTIbIXa, pEryspHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

— TOHMMAaHWE ULEHHOCTH NpaBWl HHAMBUAYAJBHOTO U KOJUIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HU JIIOJICH;

— OCO3HAHUE MOCIIEICTBUN U HENIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

— TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYI0JII00HE;

— TFOTOBHOCTh K AKTHMBHOW JAESATEIBHOCTU TEXHOJIOTHUYECKOM U COLHUAIBHOMU
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTB;

— WHTEpEC K pa3IudHbIM cepam npodeccuoHaIbHON AesITENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIEC TUTAHBL;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpA30BaHMIO Ha
MPOTSHKEHUN BCEH JKU3HM;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

— DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJAE KAaK HCTOYHHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHHS;

— TIOBBIIICHUE YPOBHS DKOJOTUYECKON KYJIbTYphI: MPHOOPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OLIEHKM MX BO3MOXHBIX [MOCJIEICTBUM st
OKPYXaIoIIEN CPEeJIbL;

— OCO3HaHUE II100aJIbHOr0 XapakTepa HKOJIOTMYECKUX MpoOJIeM U MyTed HX
pelIeHuUS;

— CHOCOOHOCTh HCIOJB30BATh MPUOOpPETAEMble MPU H3YYEHUU OHOJOTUU
3HaHMSI M YMEHHUS TMPU PEIIeHUH MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TpaBWJI  TOBEJAEHUS B IPUPOJIE,
HAINPaBJICHHBIX HA COXPAaHEHUE PAaBHOBECHS B DKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Ouochepsl);

— AaKTUBHOE HEMpUsTHE JEHCTBUM, NPUHOCALIUX BpEA OKpYyXKarolen
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MIOCJICJICTBUS MPEANPUHAMACMBIX ACHCTBUHN U MPEIOTBPAIIATD UX;



— HaJM4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOU
KyJbTYpbI, ONBITA JEATEIBHOCTH JSKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHMS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

— ¢(hopMHPOBAaHHOCTP MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHPE;

— COBEPULICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYPBI KaK CPEICTBa
B3aUMOJICHCTBHS MEXTY JIFOAbMU U MIO3HAHUS MUPA;

— TMOHUMaHue crneuu@uKky OUOJOTMM KaK HayKd, OCO3HaHMsS €€ poiu B
GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEeACTaBlICHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPUPOJIbI, YeOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUU HpodsieM
COXpaHEHUs! IPUPOJHOIO PAaBHOBECHS;

— yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU IS COBPEMEHHOW IMBUIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECypCHble  MpOOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeH BBIXO/AA W3 II100aJbHBIX SKOJIOTMYECKUX MPOOJIEM U
oOecrieyeHus1  nepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

— 3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKUX 3HAHMM B IEJSIX
NOBBIIICHUSI OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommuxcs, GOpMHUPYEMOM
PU U3y4YEeHUU OUOJIOTHH;

— MOHUMAaHUE CYIIHOCTH METOJIOB [MO3HAHMUSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHHUS SIBJICHUI OKPYKaOLIEro MUpPa U MPOUCXOASAIMIMX B HEM M3MEHEHMI,
yMEHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DaKTOB U
UMEIOIUXCS JaHHBIX C IEJIbI0 TIOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSITEIILHO MCIIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
pelieHus Npo0OJIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

— OCO3HAaHHME LEHHOCTH HAy4YHOW AESTENIBHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

— TOTOBHOCTH M CIOCOOHOCTb K HENpPEpPHIBHOMY O0pa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHMOJIOTUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ybTaTbl OCBOCHMsI yueOHOro mnpeamera «buomorusp»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYaAIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, sIBJICHUE, MPOILIECC,
cUCTE€Ma, Hay4yHbId (DaKT, MPUHILMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHne, HaboIeHne, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATIbHbBIE
yuyeOHble JeiCcTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE, PpETYJISATHBHBIC),
obecneunBaromue GopMupoBaHue GyHKIMOHAIBHON IPAMOTHOCTU U COLMAIBHOMN
KOMIETEHIIMH  O00YyYarolMXcs; CIIOCOOHOCTh  OOYYaroIIMXCSl  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSL U YHUBEPCAJIbHBIE
y4eOHbIE IeUCTBUS B IO3HABATEIBHON U COLMATIBHON MPAKTHKE.

B pesynbrare uzydeHusi OM0JIOruy Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuatomerocss OyayT c@opMHpOBaHbBl IO3HAaBAaTEJIbHbIE YHUBEPCAJIbHBIC
yuyeOHble JeHCTBUS, KOMMYHHUKAaTHBHbIC YHHUBEpCajbHbIE Y4eOHBIE JEHUCTBUA,
peryisiTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIEC EHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTanpenMeTHbIE pPE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHus JOJKHBI OTPAXKATh:

Ogianenue YHHBepPCAJIbHBIMHU y4eOHBIMU MO3HABATEeJIbHBIMH
NefCTBUAMU:

1) 6a30BbI€ JJOTHYECKHE IeiCTBUS:

—  CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh U  aKTyaJIU3UPOBATH MpPoOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HCHOJB30BaTh IPU OCBOCHHWH 3HAHWM NMPUEMBI JOTMYECKOI'O MBIIIJICHUS
(aHanu3za, cMHTE3a, CpaBHEHHUsI, KjlaccupuKaim, 0000IIEeHNs ), pACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUN (BBIAETATh MX XapaKTepHbIE NMPU3HAKH, YCTAHABIIUBATh
CBSI3M C JIPYTUMHU MOHATUSAMH);

— OMNpeAeNaTh LEIU JAEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX
JNOCTHIKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

— UCTOJIB30BaTh OMOJIOrMYECKUE MOHATHS ISl 00bsICHEHUs (DaKTOB U SIBJICHUI
YKUBOH IIPUPOLBI;

— CTPOUTH JIOTMYECKHE paCCyXIE€HHUsSI (MHIYKTUBHBIE, JEAyKTUBHBIE, I10
aHaJIOTUH), BBISBISATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PAacCMaTpPUBAEMBbIX
SBJICHUSIX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIIOUCHMUS;

— TPUMEHATh CXEMHO-MOJIENIbHBIE  CpeAcTBa A NpPEeJCTaBICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOUIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a
TaK)Ke MPOTUBOPEUUI PA3HOTO POJIA, BBISIBICHHBIX B PA3IUYHbBIX HHPOPMAITMOHHBIX
VCTOYHHKAX;



— pa3pabaTbIBaTh IUIAH PEIIEHUs MPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE
PE3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKH MOCIECTBUH 1EATEIHHOCTH;

— KOODAMHHMPOBATh W BBIIOJHATH pabOTy B YCJIOBHSX pEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBYS;

— pa3BUBaTh KPEaTHBHOE MBIIUICHUE TPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

— BIQJETh HaBBIKAMH  Y4YEOHO-HCCIEAOBATEIbCKOM M  TPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPEUICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

— WCIOJIb30BaTh Pa3jMYHbIC BUIBI JEATEIBHOCTH MO TOJYyYEHHUIO HOBOTO
3HaHWS, €r0 HWHTEepIpeTalud, MPeoOpa3OBaHUI0O W TMPUMEHEHHIO B Yy4eOHBIX
CUTYyaIUsX, B TOM YHUCJIC IPHU CO3TAHUH YI€OHBIX M COITHAIbHBIX TPOEKTOB;

— popMHUpOBaATH HAYYHBINM TUT MBIITUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTHUECH,
KITIOYCBBIMH MTOHITHSIMHA U METOJIaMHU;

— cTaBUTh M (HOpMYJIUpOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOU
JeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

— BBIBIISITh MPUYUHHO-CIIEACTBEHHBIC CBS3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ peleHus, HAXOUTh apTyMEHThI JJIs I0Ka3aTeIbCTBa CBOMX
YTBEPXKACHUI, 3a7]aBaTh MTApaMETPhl K KPUTEPHUH PEIICHUS;

— aHaIM3UpOBaTh TIONYyYEHHBIC B XOJ€ pEIICHUS 3aJadd pPe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— J1aBaTh OIIEHKY HOBBIM CHUTYAIIUsM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

— OCYUIECTBJISITh 1I€JICHANIPABICHHBIN MOWCK MEPEHOCa CPEJCTB M CIOCOO0B
JEHCTBYSI B MPOPECCHOHANBHYIO CPELy;

— YMETh MEPEHOCUTHh 3HAHMS B MO3HABATEIBHYIO U MPAKTUYECKYIO OOJIACTH
KU3HEACSITEIbHOCTH;

— YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

— BBIJIBUTATh HOBBIE HJIEH, MTPEAIaraTh OPUTHHAIBHBIC MTOAXOAbI U PEIICHHUS,
CTaBHUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHSI.

3) pabora ¢ undgopmanmueii:

— OpHUEHTUPOBATHCS B PAJNMMYHBIX HCTOYHHKAX WHPpopManuu (TEKCTe
y4eOHOTO MOCOOUs, HAYYHO-TIOMYJIIPHOM JIuTepaType, OMOJOTUYECKUX CIOBApsIX U
CTpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
UHGOPMAITUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUS, KPUTUYECKU OICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYNBOCTD;



— (opMyIHPOBATH 3aMPOCHl U MPUMEHSATH PA3IUIHBIC METOJIBI MPU TMOUCKE U
otOope Omosornyeckor MHGOpMAIHK, HEOOXOAUMON IS BBHITIOJIHEHHS Y4eOHBIX
3ajay;

— mpuoOpeTaTh OMBIT MCIOJIL30BaHKS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

— CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
ounosorndeckoi nHbopManuu (Cxemsbl, rpadyKu, THarpaMMbl, TAOJIUIIBI, PUCYHKH U
Apyroe);

— WCIOJh30BaTh HAyUYHBIM S3BIK B KauyecTBE CpencTBa Tpw paboTe ¢
Ouonornyeckoil uMHPOpMaANMEW: TPUMEHSATh XHUMHUYECKHE, (U3HUYECKUE W
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, ab0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTJISTHOCTH;

— BIIQJETh HaBBIKAMH  pACMO3HABaHWs W  3aIlUTBl  WH(OpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMM:

1) obmeHue:

— OCYIIECTBIIATh KOMMYHHUKAIlMM BO BceX cdepax IKHU3HH, aKTHUBHO
y4acTBOBATh B IUAJIOTE WIIM TUCKYCCHU TI0 CYIIECTBY 00CYKIaeMOU TeMbI (YMEHHUE
3a/1laBaTh BOMPOCHI, BBICKA3BIBATh CYXKJICHUS OTHOCUTEIIBHO  BBIIOJTHEHUS
npeajaraeMoi 3aJaun, YYUThIBATh HHTEPECHI U COTJIACOBAaHHOCTD MO3UIUHN APYTHX
YYaCTHHKOB JIMAJIOTA WU JUCKYCCHH);

— pacro3HaBaTh HEBEpOATbHBIE CpPEICTBA OOIICHUS, MOHUMATh 3HAUCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

— BJIQJIETh Pa3IUYHBIMU CIIOCOOAMU OOIIIEHUS W B3aMMOJICUCTBHS, TOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBOKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

— pa3BEPHYTO W JIOTUYHO H3J1arath CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

— IMOHUMATh M MCIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW Y WHIUBHTYy ATBHON
paboThI MPU PEIICHUN OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPH PEIICHUN yIeOHOM 3a1a9H;

— BbIOMpATh TEMATUKY M METOJbI COBMECTHBIX JACHCTBUN C Y4€TOM OOMIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

— TPUHUMATh IIEJIM COBMECTHOW JIEATEIHLHOCTH, OPTaHW30BLIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ JOCTHUXKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacrpenensTh pojd C Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh PpPE3yJbTaThl
COBMECTHOM pabOTHI;

— OLICHMBATh KA4ye€CTBO CBOEr0 BKJaJa M KaXXJOr0 y4aCTHHKAa KOMaHJbl B
OOIIUIA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— TpeasiaraTb HOBBIE IPOEKTHI, OIEHUBATh HUJEHU C TMO3UIUU HOBHU3HHI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

— OCYIIECTBJISITh TMO3UTHBHOE CTPATErMUYECKOE MOBEJCHUE B Pa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

— HCTOJB30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MPOOJIIEM U WX
peIIeHus B )KU3HCHHBIX U YIYCOHBIX CUTYaIUAX;

— BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM II€JIeBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaX IO OTHOLIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

— CAMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATENIBHYIO JIESITEIIbHOCTD, BBISBIISITH
npoOeMbl, CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH pEUIeHUs TMPOOJEMbIl C YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHU;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacuupsTh PAMKU y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

— JienaTh OCO3HAHHBIN BBIOOD, ApTyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pElLIEHNE;

— OIICHUBATh NPUOOPETEHHBIN OIBIT;

— cmocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBIICHUIO MIUPOKON SPYIUIINHA B
pa3HBIX 00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

— JaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTh KOPPEKTUBHI B IE€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

— BIIQJIeThb HAaBBIKAMHM TI03HABATEIbHOM pedJIeKCMH KaK OCO3HaHMS
COBEpIIAEMbIX JICUCTBUM M MBICIHUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peICKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

— yMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHUIKEHUIO;

— MPUHUMATh MOTHUBBI U apPTryMEHTHI JAPYrUX NpPH aHaIU3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

— MpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

— IPUHMMaTh MOTHMBBI M apryMEHTBHl JAPYIMX IIPU AHAJINU3E PpPE3YyJbTaTOB
NEesTENbHOCTH;

— IPU3HABATh CBOE MPaBO U MPABO APYIUX HA OIIUOKH;

— pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIIMH IPYTrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJIEPkKAHUA Y4YE€OHOTO MpeaMera
«buonorusiy Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecredeHue
npoduibHoro  oOydenusst  oOydvarouguxcst  Omosmoruu. OHM — BKIJIIOYAIOT:
cnenuduyeckue Ay OMOJOTUHN HAyYHbIC 3HAHUSI, YMEHUS U CLIOCOOBI JEHCTBUM O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3TUYHBIX YUCOHBIX, a TAaK)KE B
peanbHbIX XU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPENCTABICHBI IO
rojiamM U3y4eHus.

[IpenmeTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeaMera «buomorus» B
10 Kknacce nOMKHBI OTPAXKATh:

— c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U pOJId OHOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaILHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJiorny;

— BJAJEHHE CHUCTEMOM OMOJOTMYECKHUX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOTIOJIararomue OHOJIOTUYECKUE TEPMUHBI W TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenctBeHHoctTw T. Moprana), yuenus (H. W. BaBunoBa — o wmeHtpax
MHOT'000pa3us ¥ IPOUCXOKJIEHHUS KYJIbTYPHBIX pacTeHU ), 3aKOHBI (€TMHO00pa3us
MMOTOMKOB TIE€PBOr0 MOKOJEHHS, PACHICIJICHUS], YUCTOThl TaMET, HE3aBUCHMOTO
HacienoBanuss [. MeHgensd, TrOMOJOTMYECKUX PSOOB B  HACIEICTBEHHOU
n3menunBocty H. Y. BaBunosa), mpuHIumb! (KOMIUIEMEHTAPHOCTH);

— BJIAQJICHHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HAHUS, MCIIOJIb3yEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OmMHcCaHUE, HU3MEPEHUE,
Ha0II0/ICHNE, SKCIIEPUMEHT);

— YMEHUE BBIJIENATh CYIIECTBEHHbIC TPU3HAKU: BUPYCOB, KJIIETOK MPOKApPHUOT U
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM



OpPraHOB pAaCTEHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KHUIHEACITEIHbHOCTH,
MPOTEKAIONIUX B OPTaHM3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa BelIecTB (MeTa0oIM3M), MPEeBpaIleHUs] YHEPTUU, OpPOKECHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, M€i03a, TaMEeTOTeHe3a, YMOPUOTeHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJIbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJCHCTBHSI T€HOB, FE€TEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

— YMEHHME YCTaHaBIIMBATh B3aMMOCBSI3U MEXKIY OPTaHOMIAMHU KIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEH M WX (QYHKIHIMH, MEXKIY
OopraHaMu M CHCTEMaMH OpTraHOB Yy pacTeHHWH, JKMBOTHBIX M 4YEJIOBEKa W UX
GyHKIUAME, MEXIY CHCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKIY O3TalaMu
oOMEHa BENIECTB, ATaaMH KJIETOYHOTO IHUKJIA U KU3HCHHBIX ITUKIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHs, F€HOTHIOM U (EHOTUIIOM, (DEHOTUIIOM H
dbakTOopamMu cpeibl OOUTaAHUS;

— YMEHHUE BBISBIISTH OTJIUYHUTEIBHBIE PU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

— YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl OKQ3aTEeIbCTBAa POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

— yYMEHHE pemarh OWOJOTHYECKHE 3aJadyd, BBIABIATh NPUIUHHO-
CIIC/ICTBEHHBIC CBSI3M MEXIY HCCIEAYeMbIMUA OMOJOTUYECKUMH IMPOIECCaMU |
SIBIICHUSIMH, JIEIaTh BHIBOJIBI M TIPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

— YMEHHUE BBINIOJHATH JTA0OPATOPHBIE W TMPAKTUYECKHUE pabOThI, COOTIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

— YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYIHpYsS IeJb HCCICIOBaHUS, AHATU3UPOBATH IOTYUYEHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

— YMEHHE y4acTBOBATh B y4eOHO-HCCIIEIOBATEIILCKONH paboTe 1o OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYCHUYECKHUX
KOH(EpEeHIIUSX;

— YMEHHUE OIEHUBATh JTUYECKHE AaCMEKTHl COBPEMEHHBIX HCCIICIOBAaHUI B
o01acTv OMOJIOTUHU U MEAUIIMHBI (KJIOHHPOBAaHKE, UCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaMpaBJIEHHOE N3MEHEHNE TeHOMA U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

— YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BHIOOp Oymaymied mpodecCuoHaIbHON
JESTENHHOCTH B 00JacTH OWOJIOTHU, MEAHUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3S1CTBA, MUIIEBOW MPOMBINIIICHHOCTH, YIAyOIsTh MO3HABATEIIbHBIHN
WHTEpEC, HAIPaBJICHHBII HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u



IPOJOJDKEHUE OHMOJOrM4eckoro oOpa3oBaHMs B OpraHu3alusX CpEeaHEro
1po(heCCHOHATILHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHble pe3yibTaThl OCBOCHHS yueOHOro mnpenmera «buonorus» B
11 Kknacce nOMKHBI OTpaXKaTh:

— c(OpMHpPOBAHHOCTh 3HAHUW O MECT€ M POJU OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHUHBl MHpA, B MO3HAHMHM 3aKOHOB MPHUPOJABl M PELUIEHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHIEHHH BOIMPOCOB PAlMOHAIBLHOTO
MPUPOJIOTIONIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

— YMEHHE BIAJCTh CHUCTEMOW OHMOJOTWYECKUX 3HAHUU, KOTOpas BKIIOYAET
OTpEJICNICHUs] U TOHUMAHWE CYIIHOCTH OCHOBOIOJIAraloluX OUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHUJ, 3KOCUCTeMa, Ouocdepa), OMOIOrHYECKUE TEOpUU
(3BomonnoHHas teopust Y. JlapBruHa, CUHTETUYECKAs TEOPHs 3BOJIOLNH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsX U HampasieHusix 3Bontouun, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bapa), npaBuna (munumyma HO. JIuOuxa,
HKOJIOTMYECKON THpaMUIIbl dHEPruM), Trumore3bl (rumore3a «mupa PHK»
V. I'unGepra);

— yMEHHE BJIaJ€Th OCHOBHBIMU METOJAaMH HAy4YHOrO IO3HAHUS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX MCCIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJEHHE, HKCIIEPUMEHT), CIOcOO0aMHu BBISIBICHHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

— YMEHHUE BBIJECIATh CYUIECTBEHHBIC MPU3HAKU: BHUJOB, OHMOT€OLIEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3phIBAIOILIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIYECKOTO M CUMITATPUIECKOTO BUA000pa30BaHUS,
BIUSHUS ~ JBUXKYIIMX  CHJ  DOBOJIOIMM  HA  TEHOPOHA  TOMYJISIUH,
IPUCHIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeaOBaHUs HaINpaBiICHUI
HBOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

— YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEX]y TMPOIECCAMU DBOJIOLNH,
JBIDKYIIAMHA CHJIAMH aHTPOIIOre€He3a, KOMIIOHEHTAMHU Pa3JUYHBIX SKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

— yYMEHHE BBIABIATh OTJIMUUTENIbHBIC TMPU3HAKU JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpejle OOMTaHMS, aOMOTHYECKHMX U OHOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOTIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEH MECTHOCTH;

— YMEHHME HCIOIb30BaTh COOTBETCTBYIOIIME APIyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0Ka3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX



CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeIbl OOUTaHUS, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

— yYMEHHE pemarh OWOJOTHYECKHE 3a]adyd, BBIABJIATh MPUIUHHO-
CIICICTBCHHBIC CBSI3M MEXKIY HCCIEAYEMBIMA OMOJOTHUYECKHMH IMPOIECCaMU H
SIBIICHUSIMH, JIEIaTh BHIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YJIbTATOB;

— YMEHHE BBINIOJHATH JIA0OPATOPHBIC U TMPAKTHYECKUE pabOThI, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

— YMCHHE BBIABUTATh THUIIOTE3bI, IMPOBEPATh HX SKCIECPHUMCHTAIbHBIMU
cpenctBamu, GOPMYIHpYS IETb HCCICAOBAaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yabTaThl U JeNIaTh BHIBOIBI,

— YMEHHUE y4acTBOBAaTh B y4€OHO-UCCIIEIOBATEILCKON paboTe 1Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKHX
KOH(EepeHIHUsX;

— YMEHHE OLICHUBATh TUTIOTE3bI U TEOPHUH O MIPOUCXO0KICHUH )KU3HHU, YEJIOBEKa
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPeIOoTBpAIICHHUS
rJ100adbHbIX U3MEHEHUH B Onocdepe;

— YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BBIOOp Oyayuied npodeccuoHaabHON
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBPI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBIIIVICHHOCTH, YIIIyOJIATh TO3HABATENbHBI WHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIECH  Tpodeccmrt W MPOJODKCHHE
OMOJOrMYECKOT0 00pa3oBaHUsl B OpraHu3alUsaX CPEeAHEro MpoQPecCHOHATBHOIO U
BBICIIIETO 0Opa3OBaHUs.



Ne
n/

TEMATHUYECKOE IINTAHUPOBAHUE

HaumenoBaHmue pa3xejioB U TEM IPOrpaMmMmabl

buonorus xak HayKa

JKuBrIle cucTeMBI 1 UX HN3YyUCHHUC

buonorus kietku

Xumuaeckas opraHu3anus KJICTKH

CrpoeHne u QyHKINU KIETKA

10 KITACC

Bcero

10

KoanuyecTBO 4acoB

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

JyekTpoHHbBIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCypPChI

1. Poccuiickast 35eKTpoHHas
mkosa https://resh.edu.ru

2. bubmuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 35eKTpoHHas
mkoJa https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast a5ieKTpOHHas
mikouta https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast a5ieKTpoHHas
mikoJa https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 351eKTpOHHas
mikosta https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

10

11

12

OOMeEH BeIecTB U MPEBpaIlCHNUE YHEPTHH B KIIETKE

Hacnencreennas nndopmanus u peanusanusi e€ B
KJIETKE

JKW3HEHHBIN TUKIT KIIETKA

Crpoenue U QyHKIUU OPraHU3MOB

Pa3zMHOXkeHUE U Pa3BUTHEC OPIraHU3MOB

I'enetnka — HaykKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPTaHHU3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

17

10

1.5

0.5

1.5

1.5

0.5

1. Poccuiickas 351eKTpOHHas
mikoja https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 351eKTpoHHas
mkosa https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 351eKTpoHHas
mkosa https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mkona https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mikosta https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mikona https://resh.edu.ru

2. bubmmoreka IIOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mikosa https://resh.edu.ru

2. bu6moreka [IOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

13

14

15

16

17

3aKOHOMEPHOCTH U3MEHUYMBOCTH

I'eneTuka uenoBeka

Cenexuusi OpraHu3MoB

BroTtexHoIorus u CHHTETHYECKast OUOJIOTUs

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

1.5

0.5

14.5

1. Poccuiickas 35eKTpoHHas
mikosa https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 351eKTpoHHas
mkosa https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 351eKTpoHHas
mkosa https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mkona https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru

1. Poccuiickas 35eKTpoHHas
mikosta https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

Ne
n/n

HaumeHnoBaHue pa3naesioB M TeM IPOrPaMMBbI

3apoXxaeHue W pa3BUTHE  DBOJIFOIMOHHBIX
MpeACTaBICHUN B OMOJIOTHH

MukposBontonus U €€ pe3ynbTaTsl

MakposBonronus 1 €€ pe3ynbTaThl

[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMIie

Hponcxomneﬁne YCJIOBCKA — aHTPOIIOI'CHE3

Okoiorus — HaykKa O B3aMMOOTHOIICHHUAX

OpraHu3MOB W HAaJOPTraHU3MCHHBIX CHCTCM C
OKpYKarolleu cpenou

11 KITACC

KoanyecTBO 4acos

Bcero
padoThbI
4
15 1
7 1
16 1
11 1
3

Konrpoasnbsie  IIpakrnuyeckue
padoThI

1.5

0.5

JyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

1. Poccuiickast 35ieKTpoHHas
mkoJa https://resh.edu.ru

2. bubmuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 351eKTpOHHas
mikouta https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 35eKTpoHHas
mikoJja https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast a5ieKTpOHHas
mikoJa https://resh.edu.ru

2. bubmuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 351eKTpOHHas
mikosta https://resh.edu.ru

2. bubmuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast 351eKTpOHHAas
mikosta https://resh.edu.ru

2. bubmoreka [JOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

7 OpraHusMsl U cpefa oOuTaHus

8  Dkomorus BUAOB U MOIYJIALUN

9  DkoJorus cooOIECTB. DKOJIOTMUYECKUE CUCTEMBI

10 Buocdepa — rmobasbHas 3KOCUCTEMA

11 YenoBek u oKkpysKaromias cpeaa

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10 1 1.5
10 1 0.5
13 1 0.5
6

6 1

1
102 8 7.5

1. Poccuiickas 351eKTpOHHas
mikoja https://resh.edu.ru

2. bubmmoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast aneKTpoHHast
mkona https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickast aneKTpoHHast
mkona https://resh.edu.ru

2. bubnuoreka [JOK
https://urok.apkpro.ru

1. Poccuiickas a5ekTpoHHas
mkona https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru

1. Poccuiickas a5ekTpoHHas
mikosta https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru

1. Poccuiickas anekTpoHHas
mikona https://resh.edu.ru

2. bubmmoreka [IOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

buonorns xak KOMIIJICKCHas HayKa W KaK 4YacCTb
COBpPEMEHHOI'O 06H_[CCTBa

JKuBnle cuCTEMBI U UX CBOMCTBA

ypOBHeBaH opraHu3anys )KUBbIX CUCTEM

HcTopus oTKpbITHS U U3ydeHus KieTku. Knetounas
Teopus

MeToapl MONEKYJSIPHOM U KJIETOYHOW OHOJIOTHH.
[TpaxTtuueckas padora Ne 1 «M3yueHune meromoB
KJIETOUHOU Ouoorun (muddepennmanbHOe
HEHTPU(YrUpOBaHUE, xpomarorpadus,
anekrpodopes, [1LIP)»

XHUMHYECKUH COCTaB KJIIETKU

10 KITACC

Bcero

KoanuyecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

DuekTponHbie (udpoBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

1. POUI https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmmoreka IIOK
https://urok.apkpro.ru

1. PDOII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

10

11

12

13

14

15

Boma. MuHepanbHble BelEeCTBAa KJIETKH, HX
Ouosiornyeckas poib

Opranuyeckue BellecTBa KJIETKH —  OCIKH.
JlaboparopHnas pabota Ne 1 «O6Hapy:xeHue OenKoB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITUIN

CBoiicTBa, ki1accupukanus u GyHKIHH OSITKOB

OpFaHI/I‘ICCKI/Ie BCIICCTBA KJIICTKH — YIJICBObI

Opl"aHI/I‘IeCKI/Ie BEUICCTBA KJICTKU — JIMITNUBI

Hyxneunosbie  kucnorsl. JHK un  PHK.
Jlaboparopuass pabora Ne 2 «VccrmenoBanue
HYKJIEMHOBBIX KHCIJIOT, BBIIEJICHHBIX M3 KJIIETOK
pa3IMYHBIX OPTaHU3MOBY

Crpoenue u byHKIUU ATO.
Hyxneosunrpudocdarst (HTD)

CexsennpoBanue JIHK. Merogel reHomukw,
TPAHCKPUIITOMUKHU U IPOTEOMUKHU

MeTozbl CTPYKTYpHOH OHOJIOTHH

0.5

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

16

17

18

19

20

21

22

23

24

Tunel knerok. [IpokapuoTndeckas KieTka

Crpoenue JYKapUOTHYECKOU KIIETKH.
[IpakTuyeckass pabota Ne 2 «V3yueHue CBOWCTB
KJIETOYHOW MEMOpaHbD»

[ToBepXHOCTHBIN anmapaT KJIECTKH

Huronnazma.  OnHOMEMOpaHHBIE  OPTAHOUIBI
kietku. [lpaktuueckas pabora Ne 3 «M3ydenwme
JIBUKEHHUSI IIUTOTIIa3Mbl B PACTUTENBHBIX KIIETKAX)
[ToryaBTOHOMHBIE OpTaHOUJIBI KIICTKU:
MUTOXOHIPHH, TuTacTH B, JIabopaTopHas pabota Ne
3 «HMccnegoBaHue IUIa3MOIU3a M JICTUIa3MOJIU3a B
pPaCTUTEIHHBIX KJIETKAX)

HemeMOpaHHbIe OpraHou/ bl KJIIETKH

Crpoenue u pyHKIUH s11pa

CpaBHMTeNbHAs XapaKTEPUCTHKA KJIETOK 3yKapuoT.
JlaGopatopHas pabota Ne 4 «3yuenue cTpoeHus
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)

AccUMWISIIIS U JTUCCUMUIISIIIUSL — JIBE CTOPOHBI
MeTabonu3Ma. TUnbsl 0OMeEHA BEIECTB

0.5

0.5

0.5

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. PDII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

25

26

27

28

29

30

31

32

33

DepMEHTATUBHBIN XapaKTEp peakUui KIETOYHOI'O
metabonmm3ma. Jlaboparopnas pabGora Ne 5
«3yuyenune KaTAIUTHYECKOU AKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMuIIa3bl WIK KaTaia3bl)»

Benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dortocunTes

Xemocunte3. JlaGoparopnass pabora No 6
«CpaBHeHHe MPOIIECCOB dhoTocuHTE3
XEMOCHHTE3a)

Oransl SHEPreTHIecKoro ooMeHa

AdpoOHBIE W aHa’pOOHBIE OpraHuU3Mbl.  Bumisl
o6poxxenus. JlaboparopHas pabora Ne 7 «CpaBHeHue
MPOIIECCOB OPOKEHUS U JTBIXaHUS

DHeprus MeMOpPaHHOTO TpagueHTa MPOTOHOB.
Cunre3 ATO

Peakiium MatpuyHOro cuHTE3a

0.5

0.5

0.5

1. PO https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru



https://resh.edu.ru/
https://urok.apkpro.ru/
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Tpanckpunuus — cuare3 PHK

TpaHcasauus u e€ srarbl

KoaupoBanue aMuHOKHCIOT. Ponp pubocom B
ouocuHrese OelKa

Opranu3zaiiys reHoMa y poKapuoT U 3yKapuoT

MOJ’ICKy.HSIpHBIe MCXAaHU3MBI 3KCIIPECCUN T'CHOB Y

9YKapHOT
Bupycel —  HekierouHele  (QOpPMBI  KHM3HH.
[Ipaktnueckas pabora Ne 4 «Co3maHue Mmojenu

BUpYCa»
BupycHbie 3a0oneBaHMs pacTeHUM, >KUBOTHBIX HU

YCJIO0BCKa

HanorexHonoruu B OMOJIOTUH U MCAUIINMHEC

JKU3HEHHEIN IUKIT KIETKA
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Marpuunsiii cunares JTHK

Xpomocombl.  JlaGoparopHast pabora Ne 8
«M3yuenune XpOMOCOM Ha TOTOBBIX
MUKpOIpenapaTax»

Jenenue kneTku. Mutos

Kapuokunes n nurokunes. Jlaboparopnas pabota
Ne 9 «HaOmromenue Muro3a B KIIETKaX KOHYMKA
KOpEIIIKa JyKa (Ha TOTOBBIX MHKpOTIpEnapaTax)»

Pel"y.]'ISH_[I/IH KHU3HECHHOI'O IMKJIa KJIIECTOK

OpranusMm Kak eIMHOE LIEJI0e

Txanu pactenuid. JlaGopaTtopnas pabota Ne 10
«3y4yeHune TkaHeH paCTCHUN»

TkaHu >KMBOTHBIX U 4esnoBeka. JlaGopaTtopHas
pabota Ne 11 «M3yueHue TkaHEH KUBOTHBIX)»

Opransl. Cuctemsl opranoB. JlabopaTopHas pabota
No 12 «M3y4yenune opraHoB BETKOBOT'O PACTEHUSD)
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Omnopa Tena opraHu3mMoB

I[BI/I)KCHI/IC OpraHnu3MoOB

IIutanue OpraHnu3mMoB

IInTanne MO3BOHOYHEBIX JKUBOTHBIX M UEIOBEKA

JpIxanne opraHn3mMoB

I[BIX&HI/IG ITIO3BOHOYHBIX )XUBOTHBIX 1 YCJIOBCKaA

TpchnopT BCIICCTB Y OPraHu3MOB

KpOBCHOCHaSI CHUCTEMA IIO3BOHOYHLBIX KHUBOTHBIX H
YCJIOBCKA

Brinenenue y opranusmMoB
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3amuTa y OpraHu3MoB

I/IMMYHHaH CUCTEMA YCIIOBCKA

PaznpaxxuMocTh ¥ perysisius y OpraHu3MoB

['ymopanbHas peryisnus M SHIOKPUHHAS CHUCTEMaA
JKUBOTHBIX U YEJIOBEKA

DopMBbI pa3MHOKEHUSI OPTaHU3MOB

[TomoBoe pa3MHOKEHUE

Meiios

["ameTorene3 y >xuBoTHBIX. JlabopaTropHas pabota
Ne 13 «M3yuyeHue cTpoeHMs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

WuauBuayanbHOe  pa3BUTHE  OPraHU3MOB — —
OHTOTEHE3
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3akiagka OpraHOB M TKAHEW M3 3apOJbILIEBBIX
JIMCTKOB

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas padora
Noe 14  «BblsiBIeHHE  TPU3HAKOB  CXOJICTBA
3apObIIEH TO3BOHOYHBIX )KUBOTHBIX)

PazmHoxenue u pa3BUTHE pacTeHui.
JlaGopaTopnas pabora Ne 15 «CrtpoeHne opraHos
Pa3MHOKEHHUS BBICIIUX PACTCHUID)

Hctopust craHOBIEHUS W Pa3BUTHsI TCHETHUKHU Kak
HAyKH

OCHOBHBIE TEHETHYECKHUE IIOHATHUS U CHUMBOJIBL.
Metoasl reHetuku. Jlabopatopuas padora Ne 16
«JIlpo3oduna KaK 00BEKT TEHETUIECKUX
UCCIICIOBAHUID

3aKOHOMEPHOCTH  HACJIEIOBaHUS  IPU3HAKOB.
Monorubpumaaoe ckpemuBanue. lIpakTuueckas
padora Ne 5  «l3yueHume  pe3ynbTaTOB
MOHOTHOPHIHOTO CKPEIMBAHUS Y IPO30(UITBD»

Huronornueckue OCHOBBI MOHOTHOPUIHOTO
CKpPEIIMBAaHUS

AHanusupyroiiee CKpEILMBAHHUE. Henonnoe
JOMHMHHUPOBaHUE
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JlurubpunHoe  CKpeliuBaHUE. IIpakTrueckas
padora Ne 6  «/3yueHme  pe3yNbTaTOB
JUTUOPUIHOTO CKPELIUBAHUS Y JPO30(DUIIbI)

I_[I/ITOJ'IOFI/ILICCKI/IC OCHOBBI JUr I/I6pI/I,Z[HOF0

CKpCIIUBaHUA

CuerieHHOE HAaCJI€A0BAaHUC IIPU3HAKOB

XpOoMOCOMHasl TEOpUs HACJIEICTBEHHOCTH

T'e”eruka momna

I'enoTun kak 1eI0CTHAs CUCTEMa

I'eneTndeckuii KOHTPOJb PpAa3BUTHUA PACTCHUM,
JKUBOTHBIX U YEJIOBEKA

M3MeHYnBOCTh MMPU3HAKOB. Buabsl n13MEeHUHMBOCTH

MoaundukarmoHHass ”3MEHUYNBOCTh
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BapuauvoHHBI psa M BapUalMOHHAs KpHUBasl.
Jlaboparopuass pabora Ne 17 «Iloctpoenme
BApUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI»

I'enoTunuueckas U3MeHYUBOCTh. KoMOMHATHUBHAs
HN3MCHYHBOCTD

MyTanuoHHass ~ M3MEHUYMBOCTh.  [IpakTuueckas
pabota Ne 7 «MyTtanuu y apo30duibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH  MYTalMOHHOTO npoiiecca.
OnureHeTHKa U AMUIreHOMHUKA

I'enernka uenoBeka. IIpaktudeckas pabora Ne 8
«CocraBieHue U aHaJIN3 POJIOCIOBHOI

MeToapl MEAUITMHCKON T€HETUKHT

3HaueHne MCﬂHHHHCKOﬁ T'CHCTUKU B
MpeaoTBpaliCHUN )51 JICYCHHUH IFCHECTUYCCKUX
3a00JIeBaHUI YeJIOBEKa

OcHoBHBIE TOHATHS cenekuuu. JlabopaTopHas
pabota Ne 18 «M3yueHue COPTOB KYJIbTYPHBIX
pacTeHU U MOPOA JOMAIIHUX HKUBOTHBIX)»

MeTtonbl ceNneKIMOHHON paboThl. JlaboparopHas
pabora Ne 19 «/3ydyeHne METONOB CEIEKIIMH
pacTeHui»

I[OCTI/DKCHI/IH CCIICKIIMH paCTeHI/Iﬁ " ) KUBOTHBIX
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OKcKypeusi  «3HAKOMCTBO € JIOCTHIKEHUSIMU
CEJIEKIIMM pacTeHUd U KUBOTHBIX Camapckoi
obOnactu (9KCKypcusi Ha mpennpustus: ['puHcOu,
SAronnas Camapa, Peibonuromuuk JlyXOBHUIIKOE U

Ip.)»

CoxpaHeHue, U3y4eHME U  HCIIOJIb30BAHUE
TEHETUYECKUX PECYPCOB

buorexHomorust kak  Hayka W OTpacib
MIPOU3BOCTBA.

DKCKypcusi «3HAKOMCTBO ¢ OMOTEXHOJIOTHYECKUM
mpolieccoM  Ha  mpeAnpustuu  "MOJOYHBIM
koMOuHat Camapanakto'»

OcHOBHbBIC HaIlpaBJICHUA CHHTETHYCCKOM OMOJIOTUHU

XpOMOCOMHaSI N I'CHHAA WHKCHECPUA

MenunHckre OMOTEXHOJIOTUH

O6o0matromuii ypok mo kypcy ouonoruu 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

0.5
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Tema ypoka

OpontononHas Teopus Y. Jlapsuna

JBrKyre cuiibl 3BoJIIOIMU BUAOB 110 Y. JlapBuHy

Boppba 3a cymiecTBOBaHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOP

q)OpMI/IpOBaHI/IC CHUHTETUYECKOM TCOPHUU 3BOJIIOLIUA

Ortanel 3BOJIIOIIMOHHOT'O nporecca:
MHKPOIBOJTIOLIMS U MAKPOIBOJIFOIIUS

[Tonynsmmst — sneMeHTapHasi €IMHHIIA SBOJTIOINH

3akoH reHeTuueckoro pasHoBecus Jx. Xapaw,
B. BaitnGepra. Jlaboparopnas pabGora Ne 1
«BpIsIBIeHHE HM3MEHYMBOCTH y 0co0Oed OIHOro
BUJA»

11 KIIACC

Bcero

KoanuyecTBO 4acoB

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

0.5

DuekTponHbie (HuGppoBbIE)
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11
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15

DnemMeHTapHbIC (PAKTOPHI IBOTIOIUN

O¢pdexkr ocHoBarena. OpdexT OyThIIOYHOTIO
rOpJIBIIIKA

Murpauuu. Nzonsanuu OIS
reorpaduueckas, Onogorudeckas

EctectBenHblil 0TOOp — Hampapistomuil ¢GakTop
9BOJIIOLUH

[TonoBoii oT60Op

[IpucnocobneHHOCT, OPraHU3MOB KaK pe3yjbTar
MUKpodBororuu. JlaGoparopHast pabora Ne 2
«M3yuenne apoMop}o30B W UAMOATANTANHNA Y
pacTEeHUN U KUBOTHBIX)»

[Ipumepsl  mpucnocoONeHUdt y  OpraHU3MOB:
MOp$OJIOrHYECKHE, ¢du3noIorNUecKue,
OmoxuMuueckne, mnoBeacHUeckue. JlabopaTopHas
paborta Ne 3 «IIpucrnocobnenus opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€TIECO00PAa3HOCTH)»

Bun, ero xpurepun u ctpyktypa. JlabopaTtopHas
padora Ne 4  «CpaBHeHHe  BHAOB IO
MOP(OTIOTHIECKOMY KPUTEPHUIO)
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1. POUI https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru
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19

20

21

22

23

24

CrpykTtypa BUIa

BI/II[OO6pa3OBaHI/Ie KaK pe3yJIbTaT MUKPO3BOJIHOIHUN

CBs3b MHKPOISBOJJIOLNUA U SITUACMHUOJIOTUA

O6o0matomuii ypok 1o teme: « MUKpPOIBOIIONHNS U
e€ pe3yabTaThD»

Makpoaomtouus. [laneoHTosornyeckue MeToabl
HN3YYCHUA DBOJIIOUA

buoreorpaduueckre METOIbI U3YUICHHS SBOFOIIHH

9M6pI/IOHOI‘I/I‘-IeCKI/IC nu CpaBHHUTCIIBHO-
MOp(I)OJ'IOI‘ MYCCKUC MCTOAbI NU3YUYCHUS 3BOJTFOIINN

MOJ'IeKy.TISIpHO-FGHCTI/I‘IGCKI/IG, OMOXMMHYECKHE U
MAaTEMAaTUICCKHUEC METOAbI U3YUCHU A DBOJIIOLUA

OO61re 3aKOHOMEPHOCTH IBOJTIOINH

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. buonmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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29

30

31

32

33

AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
5BOJIIOLIUU

O6o06mmarmuil ypok mo teme: «Makpod3BOJIoLus U
€€ pe3yJIbTaTbD)

HayuHble rumore3bl HMPOUCXOXICHUS JKU3HU Ha
3emiie

JIOHay‘IHLIC MMpEaACTABJICHUA O 3aPOKACHHUU KU3HU

OCHOBHBIE ITaIIbI HeopraaneCKoﬁ 9BOJJIOIIMH

['unoressl 3apoKaeHUS KUZHU

Hctopus 3emnum u  Meroabl €€ U3y4YCHUS.
JlaGopatopHnas pabota Ne 5 «3yueHue u onucanue
HCKOIIa€MBIX OCTAaTKOB IPEBHUX OPraHU3MOB)

HauanbHbie sTansl OpraHquCKOﬁ 9BOJIFOLIN N

OBOJIIOLHS DYKAPUOT

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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36

37

38

39

40

41

42

OcCHOBHBIE 3TaIlbI 3BOJIIOLUU PACTUTEIBHOTO MUPA.
[Ipaktuyeckass pabora Ne 1 «M3yuenwue
OCOOEHHOCTEl  CTPOEHHS  PacTeHHH  pa3HBIX
OTJEJIOBY

OCHOBHBIC 3TaIIbI SBOJIIOLIUH KUBOTHOI'O MHpa

DBomonys KUBOTHBIX. [IpakTrdeckas pabora Ne 2
«M3yuenue ocobeHHOCTEN CTPOCHHSI TO3BOHOYHBIX
YKUBOTHBIX»

PaszButHe xu3nu Ha 3emiie o 9paM " IIepuoam

MaccoBble BBIMUPaHHS — 3KOJIOTHYECKHE KPU3UCHI
IPOILIOTro

CoBpeMEHHBI  SKOJIOTMYECKMM  KPU3UC,  €ro
0COOEHHOCTH

COBpeMeHHaH CUCTEMA OPTraHUYCCKOTO IMPOMIIIOTO

OCHOBHBIE CHCTEMaTHUECKIE T'pyHIibl OpraHu3MOB

O6o0matomuii ypok mo teme: «lIpoucxoxaeHue u
pa3BUTHE )KU3HHU HA 3eMIIe»

0.5

0.5

1. PO https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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51

AHTpOIIOJIOTHS — HAYKa O YEJIOBEKE

PazButne HpeI[CTaBJ'IeHI/Iﬁ 0 MPOUCXOKACHUU
YCJIO0BCKa

MecTto yesoBeKa B CUCTEME OPTaHUYECKOTO MHUPA.
JlaGopaTtopnas  pabora Ne 6  «/3ydeHwue
OCOOCHHOCTEl  CTpOGHHs CKeJeTa 4YellOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)»

I[BI/I)KYH_II/IC CHUJIbI aHTPOIIOI'CHE3a

CoOOTHOIIEHNE OHOJIOTMYECKUX W COIHAAJIBHBIX
(GhaKTOpPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJIMM AHTPOIIOTEHE3a

IIameoreHneTrka u mmajaeoreHOMHUKA

3BOJ’IIOI_II/I$I COBpPCMECHHOTI'O YCJIOBCKA

Uenoseueckue pacel. [Ipaktudeckass padora No 3
«/3yueHue 3KOIOTUYECKUX afanTalui YeTOBEKa

0.5

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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53

54

55

56

57

58

59

MC)KIII/ICI_[I/IHJII/IHapHBIe MCTOAbI aHTPOIIOJIOTUH

O6o6marmuii ypok mo teme: «[Ipoucxoxnenue
YeJI0BEKa — aHTPOIIOTCHE3)

3apO)K,Z[CHI/IC " pa3BUTHE DKOJIOTNU

Metoast sxonorun. Jlabopatopuass pabora Ne 7

«I/IsyquHe METOJ0B 9KOJIOTHYCCKHX
HCCHCﬂOB&HHﬁ))
3HaueHue YKOJOTMUSCKUX 3HAHUI JJIs1 4€II0BEKaA

Okonorndyeckue HakTopbl

AobunoTtndeckue GpakTopsl. CBET KaK SKOJOTUUECKHM
daxTop. JlaboparopHas pabora Ne 8 «BrriBnenue
IpUCHOCOOIEHNH OPraHU3MOB K BIMSIHUIO CBETa»

TemmepaTypa Kak  9KOJOTHYECKHH  (akTop.
Jlabopatopnass pabora Ne 9  «BesiBieHue
MPUCTIOCOONCHUI  OpPraHW3MOB K  BIUSHUIO
TEMIIEPATyPbI»

0.5

0.5

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. PO https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. PDII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru
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61
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63

64

65

66
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68

BrnaxHocTe  Kak ~ JKoNoOTrMYecKuil  (aktop.
Jlaboparopnass padora Ne 10 «AHaTomMHuYecKue
0COOEHHOCTH PACTEHUH U3 Pa3HbIX MECT OOUTAHUS»

Cpenpl oOuTaHUs OPraHU3MOB

buonornyeckne PUTMBbI

’Kuznennble popmMbl OpraHU3MOB

buoTtnueckue dhaxkTopsl

3HaucHHEe OMOTHYECKHX B3aUMOJCHCTBUM 1)1
CyHmICCTBOBAaHHA OPraHU3MOB B CPEAC oOuTaHus

O6o6marmuii ypok mo Tteme: «OpraHu3mbel U
cpena oOuTaHU

DKOJIOTHYECKHUE XAPAKTCPUCTHUKHU ITOITYJIALUA

OcHoBHbIE MTOKa3aTeNH MOMYJISALUN: YUCIEHHOCTb,
IUIOTHOCTh, BO3pACTHAs U MOJIOBasi CTPYKTypa

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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70

71

72

73

74

75

76

77

OcHOBHBbIE [TOKA3aTEIN HOMYJISILUU: POXKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU

OKojorudeckas CTpyKTypa MOITyJIALUN

JluHamuKa NomyJIauuy U e€ perysiius

Kpussle pocta unciieHHOCTH nonyJisinuu. Kpuseie
BBDKHABAHHUS

Dkonoruveckas Huiia Buaa. JlaboparopHas pabora
Ne 11 «lIlpucnocobnenus ceMmsiH pacTeHUl K
pacceseHnIo»

Bun xak cucrema nmonynsuuid

3aKOHOMepHOCTI/I IOBCACHUA n MUT paI_II/Iﬁ
KHUBOTHBIX

O06o006mamuil ypok Mo TeMe: « DKOJIOTUsI BUJIOB U
MOMYJIALIAID

Co00111eCTBO OPraHU3MOB — OHOIICHO3

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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82

83
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86

DKocucTemMa Kak OTKpbITad CUCTCMa

KpyroBopor BemecTts M MOTOK DSHEPIUHU B
9KOCHCTEME

OCHOBHBIE ITOKA3aTeIN YKOCHCTEMBI

DKOJOTUYECKHE MUPaAMUJIbI

W3meHeHust cooO1EeCTB — CyKIECCUU

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK.
DKocHCTEMBI MOPEN U OKEaHOB

[Ipupoanble 3KOCHCTEMBI. JKOCUCTEMBI TYHIp,
JIECOB, CTEIIEH, IIyCThIHb

AHTpOHOFCHHLIe 3KOCHCTCMbI

VYpb6oskocucremsl. [lpaktuueckass pabora Ne 4
«M3ydeHne u onrcaHue ypOOIKOCUCTEMBD

0.5

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnmuoreka [JOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bu6moreka [IOK
https://urok.apkpro.ru

1. POIII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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95

3aKOHOMEpPHOCTH  (OPMHPOBAHUS  OCHOBHBIX
B3aMMO/JICHCTBUI OPraHU3MOB B 3KOCUCTEMAX

MexaHu3mbl BO3JEUCTBUS 3arpsA3HEHUN pPa3HBIX
TUMIOB Ha CYOOpPraHU3MEHHOM, OPTraHU3MEHHOM,
MOIYJISIUUOHHOM M 3KOCUCTEMHOM YPOBHSX

O6oOmaromuii  ypok 10 TeMe: «IKOJOoTus

COO6IJ.ICCTB. DKOJIOTUYECKHE CUCTEMBI»

buocdepa — obmennanerapHas o6osouka 3emin

VYuenue B. U. Bepnanckoro o 6uocdepe

3aKOHOMEPHOCTH CYIIIECTBOBaHHS OHOCHEPHI

KpyroBopoTsl BemecTB U OHOT€OXHMMHUYECKHE
LUKIIBI

3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIITH

VYceroitunBocTh 6nochepbt

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
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1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
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2. bubmuoreka [JOK
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OKOJIOTUYECKHE KPU3UCHI U UX TIPUYUHBI

BosneiicTBue uenoBeka Ha Ouocdepy

AHTpPOINOreHHOE BO3/ICUCTBUE HA PACTUTEILHBIN U
JKUBOTHBIM MUP

OxpaHna npupo/isl

OcCHOBHBIE TNPUHIUIBl YCTOMYMBOTO pa3BUTHUSA
YeJI0BEYECTBA U PUPOJIBI

PanmonansHOE MPUPOIOTIONB30BAHUE 31
COXpaHEHHE  OHMOJOTUYECKOTO0  pasHooOpa3us
3emuu.

OKCKypcus «M3yuenune OHOJIOTHYECKOTO

pazHooOpaszusi Camapckoil obmactu (3KCKypcus B
borannuecknii cag CaMapcKoro yHUBEpPCUTETa U
Camapckuit 300MapK)»

O6o0matromuii ypok 1o Kypcy ouosoruu 11 kimacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubnuoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmuoreka [JOK
https://urok.apkpro.ru

1. POUI https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. POII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru

1. PDII https://resh.edu.ru
2. bubmmoreka [JOK
https://urok.apkpro.ru
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHETI'O OBHIETI'O OBPA3OBAHUA

Kon
MpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJbTATAM OCBOECHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeHero 001ero
o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHHWIA O MECT€ W POJIM OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJBI U
pelIeHUU KU3HEHHO BAXKHBIX COIUAIBbHO-ITHUYECKUX, SKOHOMUYECKHX,
9KOJIOTMUYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKIKE B PELICHUH BOIPOCOB
paIMoOHAIBLHOTO MPUPOAOIOIB30BaHUsA, B (HOPMUPOBAHUH LIEHHOCTHOTO
OTHOILICHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJe POCCHUMCKUX U

3apyOe)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUN

Bnanenue cucremoli 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOT'O TO3HAHUS,
HCIIOJIb3YCMBIX B OMOJIOTUYECKUX HUCCIICIOBAHUAX >XUBBIX 00BEKTOB U
JKOCHUCTEeM (OmucaHue, U3MEpPEHUe, IMPOBEACHUE HAOMIOACHUN);
crocobaMu BBISIBICHUS M OLEHKH aHTPOIOTEHHBIX HW3MEHEHUH B
IPHUPOJIE.

VYMmenne BbIJIBUI'aTb TUIIOTE3bI, MPOBEPATH HX ISKCICPHUMCHTAJIbHBIMU
cpeactBamu, (GOpMYIHpYs IeNlb  WCCIIEJOBAaHUS, aHAJIU3UPOBAThH
MOJTyYEeHHBIE PE3YNIbTATHI U JAENIaTh BHIBOIBI.

BbIsiBIIeHHE  3aBHCUMOCTH  MEXKIy HUCCIEAYEeMbIMH  BEIHMYMHAMH,
O0O0BSICHEHHE TOYYEHHBIX PE3yJIbTaTOB U (POPMyIHpPOBaHUE BBIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHﬂTHﬁ, TGOpI/If/'I " 3aKOHOB

YMeHue BIaJieTh CUCTEMON OMOIOTUYECKUX 3HAHUM, KOTOpast BKIIFOYAECT:
OCHOBOIIOJIATAIONINE OMOJIOTMYECKHE TEPMUHBI U MOHATUS ()KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BHJ, TOMYJAIMS, 3KOCHCTeMa, OHOIEHO3,
onocepa; MeTadOMM3M, TOMEOCTa3, KJIETOUHBIA WMMYHHTET, OMOCHUHTE3
Oerka, OHOMOIUMEDHI, JIUCKPETHOCTD, camMOperyJIsILus,
CaMOBOCIIPOU3BEICHUE, HACJIEJICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Oounonornueckue Teopuu: kiaetounas Teopus T. [lIBanna, M. lIneiinena,
P. BupxoBa; kjioHanbHO-celleKTUBHOTO umMmyHuteTta II. Dpnux, N.U.
MeuHnKOBa, XpOMOCOMHAsl TEOpHsl HaciencTBeHHocth T. Moprana,
3aK0oH 3apoasimieBoro cxoxacrsa K. bapa, spomronvonnas teopus Y.

JlapBuHa, CUHTETHYECKasi TEOpHUs IBOJIIOIUH, TEOPHUS aHTpororeHesa Y.



HapBuna; Tteopust Ouoreonenoza B. H. CykauéBa; yuenne H. W.
BaBuiioBa o 1eHTpax MHOrooOpaszus U NPOUCXOXKICHHS KyJIbTYPHBIX
pactenuii, yuenue A. H. CeBepiioBa o My TsAX U HalIPaBJICHUSAX 3BOJIIOLIUHY,
yuaenue B. 1. Bepuaackoro — o 6uocdepe);

3aKOHBI (€IMHO00pa3us MOTOMKOB MEPBOTO MOKOJEHUS, PaCIICTIICHUS
MIPU3HAKOB, HE3aBHCUMOrO HacleloBaHMs mnpusHakoB [. Menaens;
CLITUIEHHOT'O HACJIeI0BaHuUs IPU3HAKOB U HAPYIICHUS CLEIUICHNUS [€HOB
T. Mopraza; roMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYUBOCTH
H.M. BaBunoBa; reHeruuyeckoro paBHoBecus Jkx. Xapau u B.
Baitn6epra; 3apozasimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akoH
3. I'ekkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMIIEMEHTAPHOCTH );

npaBwia (MuHumyma FO. JIubuxa, skonornyeckoil mupamubl 4uced,
OMOMAacChl U YHEPTUH);

runote3bl (koanepBatHot A. WM. Omapuna, nepBuuHoro OynboHa JIK.

Xonneitna, mukpocgep C. @oxkca, pudo3uma T. Hek)

YMeHue pemiath TOHMCKOBBIE OWOJIOTMYECKHME 3a/laud; BBISBIATH
MIPUYUHHO-CIIECTBEHHbIE CBS3U MEXKITY UCCIIeyEMbIMU
OMOJIOTHYECKHUMH O0BEKTaMH, IIPOIIECCAMU U SIBJICHHUSIMU; JI€1aTh BBIBOJIBI
Y TIPOTHO3BI HA OCHOBAHHHU TIOJYYSHHBIX PE3YJIbTATOB;

COCTaBJIATh TCHOTHUIMYECKUE CXEMbl CKpEIIMBAHWS JUISI Pa3HBIX THUIIOB
HACJIEZIOBaHUSl MPU3HAKOB Yy OPraHU3MOB, COCTABIIATH CXEMbI IEpeHOca

BCIICCTB U SHECPI'UM B OKOCUCTEMAX (I_ICHI/I NUTaHWA, ITNIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXy CTPOCHUEM U (PYHKIIMSIMHU:
OpraHongoB, KJICTOK pa3HBIX TKaHeﬁ, opraHaMu U CUCTEMaMHU OPraHoOB y
pacTeHui, KUBOTHBIX U YEJIOBEKa; MEXIy dTarmaMu oOMEHa BEIIECTB;
JTanaMy KIJIETOYHOrO IMKJIAa W JKU3HEHHBIX IMKIOB OpPraHU3MOB;
TanmamMu SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTUIIOM U  (EHOTHUIIOM,
dbenotunioMm u ¢akTopamMu cpeabl OOMTAHHUS, MPOIECCAMH HBOJIOINU;
ABWXXKYIIMMHU CHUJIaMU aHTPOIIOTCHE3a; KOMIIOHCHTAMU PA3JIMYHBIX

O9KOCHUCTEM U HpI/ICHOCO6HCHHHMI/I K HUM OPraHnu3mMoOB

VYMmenne BBIAC/IATH CYIICCTBCHHBIC ITPHU3HAKU!

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOTEOIEHO30B, YKOCHCTEM H
O6rocdepsl; CTPOCHHS OPTaHOB M CUCTEM OPTaHOB PACTCHHM, )KUBOTHBIX,
YeloBeKa;  MPOIECCOB  JKU3HEACATENBHOCTH,  IPOTEKAIOMIHUX B
OpraHM3Max pacTeHUH, JKUBOTHBIX U UEJIOBEKa; OHOJOTHYECKUX

MpoIeccoB: oOMeHa BemecTB  (MeTaboiau3M), HWHPOPMAIMH |



IpEeBpalleHs] SHEPruH, OpOKeHHsI, aBTOTPO(GHOr0 U TeTepoTpodHOro
TUIIOB MHTaHMs, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToresesa, 53MOpHOreHe3a, IMOCTIMOPHUOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, WHIMBHUIYaJbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TepO3uca; AEHCTBUI HCKYCCTBEHHOIO 0TOOPA,
CTaOWIIN3UPYIOLIET0, JBMXKYILEIO M Pa3pbIBAIOLIETO €CTECTBEHHOTO
0TOOpa; aAJIONAaTPUUYECKOI0 M CHUMIATPUYECKOrO0 BHU000pa30BaHUS;
BIMSIHUS JBIDKYIIMX CHJI JBOJIOLMM Ha TeHO(OHA MOIyJIsALUHY;
IIPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHHUs, YepeaoBaHMs
HaIpaBJICHUH HBOJIIOLMHU; KPYrOBOPOTA BELIECTB M MOTOKA SHEPIHU B

OKOCHUCTEMAX

ChopMHUpOBaHHOCTE YMEHHUS BBUICIATH CYIIECTBEHHBIC IMPU3HAKH
BUPYCOB, KJCTOK MPOKAPUOT U JYKAPUOT, OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIECTB W MPEBpAICHUS YHEPTUU B
KJIETKEe, (POTOCHMHTE3a, IUIACTUYECKOTO W HHEPreTUYecKoro oOMEeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPCHUS, pPAa3BUTUS W
Pa3MHOXKEHHUS, WHIWBUIYaTLHOTO Pa3BUTHSl OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 3a CYIIECTBOBAHKE, €CTECTBEHHOTO O0TOOpa, BUI000Opa30BaHMsI,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWS, BIIHSHHS
KOMITOHEHTOB 3KOCHUCTEM, aHTPOIOTEHHBIX M3MEHEHHH B IKOCHCTEMax
CBOCH MECTHOCTH, KPYTrOBOPOTa BEIIECTB W IMPEBPAILCHUS YHEPTUU B
ouocdepe

YMeHHe UCTI0Ih30BaTh COOTBETCTBYOIINE apTyMEHTHI, OMOJIOTHUYECKYFO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUTS JIOKA3aTeIbCTBA POJICTBA OPTraHU3MOB
pPa3HBIX CHUCTEMATHUYECKHUX TPYIIT, B3aUMOCBSI3H OPTaHU3MOB U CPEJIbI
oOWTaHUS; €AMHCTBA YEJIOBEUECKUX pac; HEOOXOJUMOCTH 3I0POBOTO
o0pasa >KWU3HHU, COXpaHEHHs pa3zHOOOpa3usl BUIOB U DKOCHCTEM Kak

YCJIOBHA COCYHIECTBOBAHWA MMPUPOABI M UEJIOBECUCCTBA

VYMeHHe KpUTHYECKH OIEHMBATh HWH(POPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHUs; HWHTEPIPETUPOBATh ITUYECKHE AaCMEKThI COBPEMEHHBIX
WCCIIeZIOBAaHHUI B OMOJIOTHH, METUITHE, OMOTEXHOJIOTHUH; PACCMaTPUBATh
r7100abHbIE YKOJIOTHUECKUE MPOOJIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH

110 OTHOIICHUIO K HUM CO6CTB€HHYIO IIO3UIIHUIO
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2.1

2.2

1O BUOJIOI'N

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

buonorus xak HayKa. JKuBble cucTeMsl U UX HN3YUYCHUC

CoBpemenHass Ouojoruss — KOMIUIEKCHas Hayka. buomormueckue Hayku H
u3ydaemble UMH 1pobiembl. DyHIaMEHTalbHbIE, MPHUKIAJHbIE U IOHCKOBBIC
Hay4yHbIE€ UCCJIEI0BAaHUS B OMOJIOTHH.

3nayenue OWoNOrMM B (HOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HayeHue OHOJIOTMU B
MIPAKTUYECKONH JIeATENbHOCTH 4YeJIOBEKa: MEIULMHE, CeIbCKOM XO3SHCTBE,

IIPOMBILLIICHHOCTH, OXPaHe IIPUPOBI

KuBble cucTemMbl Kak mpeaMeT u3ydeHusi Omosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOIO COCTaBa, JMCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb M
YHOPSAI0YEHHOCTh CTPYKTYpBHl, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTb, UBMEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3allM >KUBBIX CUCTEM: MOJIEKYJSPHBIM, KIETOYHBINA, TKaHEBBIM,
OpraHu3MEHHBIH, MOIYJISALUOHHO-BUI0BOM, 3KOCHCTEMHBIHN
(OuoreoneHoruueckuit), Ouocdepnsiid. Ilpomeccel, mpoucxoifimue B KHUBBIX
cuctemMax. OCHOBHbIC TNpU3HAKHU >XKKUBOro. JKu3Hb Kak (opma CyIIecTBOBaHHS

MaTepuu

Metonsl Ouonormyeckoil Hayku. HaOnrogenuwe, u3MepeHHe, SKCIEPUMEHT,
cuctemaTusanus, MetaaHanns. [lonsiTue o 3aBUCUMOI M HE3aBUCUMOM IEPEMEHHOM.
[ImanupoBanue oskcnepumenta. IlocranoBka W mpoBepka runores. Hynesas
runote3a. [lonarue BbIOOpKM M €€ AOCTOBEpHOCTh. Pa3dbpoc B OMOIOTHYECKUX
JTaHHbIX. OLIEHKA TOCTOBEPHOCTHU MOJYYEHHBIX pe3yIbTaToB. [[pUUnHbI HCKaXKEHUs

pe3yabTaToB dKCIiepuMenTa. [IoHsITHE CTATUCTUYECKOTO TECTa
Krnerka kak Onosornyeckasi cuicrema

Knerka — crpykTypHO-DyHKIIMOHANIbHAS €QUHHIA XKUBOTO. McTopus oTKphITHS
kinetku. Paboter P. I'yka, A. Jleenryka. Knerounas teopust (T. IlBann, M.
[neiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIIETOUHON TEOpHUH.

MeTopl MOJIEKYTISIPHOM M KJIETOUHOI OMOJIOTUU: MUKPOCKOMHUS, Xpomatorpadus,
aneKTpodopes, METOT MEYEHBIX aTOMOB, AU( depeHIInaIbHOe IEHTPUGYTHPOBAHUE,

KYJbTHUBUPOBAHHUEC KIICTOK

XHUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHThL. Bona u eé

pOJib KaK paCTBOPHUTCIA, pC€arcHra, ydaCTUC B CTPYKTYPUPOBAHUH KIICTKH,
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TEIUIOperyIauuu. MuHepanbHble BeLecTBa KJIETKH, UX Ouojoruyeckas pois. Posb
KATHOHOB U aHUOHOB B KIIETKE.

buonoruueckue nonumMepsl. beaku. AMUHOKHCIOTHBIN cocTaB 0enKkoB. CTPYKTYpBI
6enxoBoi MoseKyJbl. [lepBuunas cTpykrypa Oemnka, nenTuIHas cBsi3b. Bropuunas,
TpeTUYHas, 4YeTBepTHYHas CTPYKTypbl. JleHarypamus. CBoiicTBa  OesKOB.
Knaccudukanus 6enkoB. bruonornueckue GyHKIIUN OCIIKOB.

VYrneBonpl. MoHOcaxapuabl, AUCaXapubl, OJIUTOCAXapuAbl W IOJIMCAXAPUIBL.
OOummii mmaH  cTpoeHUss M (U3UKO-XMMHYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorunyeckue GyHKINN YIIIEBOIOB.

Jlunugel. T'uppodunpHO-TUAPOdOOHBIE cBOMcTBAa. Kiaccudukanus aummmaoB.
Tpurnuuepunsl, ¢dochonunuapl, BOCKH, CTepouasl. buonormueckue QyHKIUH
munuaoB. O01me cBOMHCTBa OMOJIOrMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKAHHIO, ITOJIyIPOHULIAEMOCTD.

HyxneunoBbie kucinotsl. JJHK u PHK. Crpoenne HyKIE€HHOBBIX KHCIIOT.
Hyxneoruapl. Ilpunnun komruiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MectonaxoxaeHue u ouonorunueckue Qpynkmmu JJHK.
Bune PHK. @ynkiuu PHK B knetke.

Crpoenne wmomnekyinsl AT®. Makpospruueckne cBsizum B MoJiekyle ATO.
buonornueckue ¢pynkunn AT®. BoccranoBieHHbIE TIEPEHOCUNKH, UX (PYHKLIUHU B
kietke. CexsenupoBanue /JHK.

CrpyxkTrypHast Onosorus: OMoXxuMuueckue u OMopU3NIECKre UCCIET0BaHMsI COCTABA

U IPOCTPAaHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYT

Tumsl  kJIeTOK:  JykapuoTHdeckas U mpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTuueckoil kietrku. Kiierounass crenka OakTepuil W apxew.
OcoOeHHOCTH CTpOEHHs TeTepoTpoHOH U aBTOTPO(GHONW MPOKAPHOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenne u (YHKIIMOHHPOBAHHUE OHYKApUOTHUECKOW KJeTkd. I[lnmazmaruueckas
MeMmOpaHna (masmaiiemma). CTpykTypa Iuia3MaTUdeckod memOpanbl. TpaHcmopt
BEIIECTB Uepe3 MIa3MaTHYecKyto MeMOpaHy: maccuBHbIN (qudQy3us, obneruéHHas
muddy3us), akTUBHBIA (TEPBUYHBIA W BTOPUYHBIA AKTHUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOLMTO3:
MUHONUTO3, (aronuTo3. Dk3o1uTo3. Kierounas crenka. Ctpykrypa u pyHKIHN
KJICTOYHOM CTEHKH pacTeHUuil, rpuoOoB.

Hutommaszma. Iluto3zone. IluTockener. JIBuxkeHwe uuroniaasmMel. OpraHoUIbI
kieTkd. OgHOMeMOpaHHbIe OpraHOUIbI KIIETKU: dHAoIIa3MaTuaeckas cetb (DI1C),
anmapar ['oib/pKH, JU30COMBI, HMX CTpoeHHEe U (QyHKUMH. B3aumocssa3b
OJTHOMEMOpaHHBIX OpPraHOMJOB KIeTKH. CTpoeHHe TpaHyIsSIpHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [ maakuit
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(arpaHynsapHBIN) SHIOMIA3MAaTHYSCKUH peTHKYIyM. CekpeTropHas (GYHKIHS
anmapara ['onpmxu. TpaHcnopT BelecTB B KIIeTKE. Bakyou pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIbI KJIETKWA: MUTOXOHJIPUH, TJIACTU/IBI.

Crtpoenne u (GyHKIUU MUTOXOHApUN W TwiacTul. llepBuuHble, BTOpUYHBIE U
CIIOXKHBIE  IMIacTHIbl  (OTOCHHTE3UPYIOIIUX  IYKApUOT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranounsl kiaetku CrTpoeHHe W (QYHKIMM HEMEMOpaHHBIX
OpraHoujioB KieTku. PuGocombl. MukpodunameHTsl. MbIllIeUHbIE  KIETKH.
Muxkpotpy6ouku. Kierounsit ientp. CTpoeHHEe U IBUKEHUE )KTYTUKOB U PECHUYEK.
MukpoTpyO0oUKH IUTOILIA3MBL. L{eHTpHOIIb.

SAnpo. OOGonouka siApa, XpOMAaTHH, KapuOIUIa3Mma, SIPBIIIKHA, WX CTPOCHHE H
byuknuu. SnepHbrii  O0eakoBbI MaTpukc. [IpocTpaHCTBEHHOE pacIoOJIOKEHUE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTuHa — THCTOHBI.

Knerounsle BriatoueHus. CpaBHMUTEIbHAs XapaKTEPUCTHKA KJIETOK 3YKapUOT

(pacTuTeNbHOM, )KUBOTHOM, IPUOHOIN)

AccUMHIISIIIMSL M TUCCUMWISILIASA — JIB€ CTOPOHBI MeTabonmu3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA U reTepoTpoHBId. YuacTHe KHCIOopoJa B OOMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrnedyeHue KieTku: npepamenne ATD B
oOMeHHBIX Tmpoueccax. @OepMeHTaTHUBHBIH XapakTep peaklUuid KIETOYHOI'O
Merabonm3ma. DepMEeHTHI, WX CTPOCHUE, CBOWCTBA W MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otiinuns (pepMEHTOB OT HEOPraHWYECKHX KaTajau3aTopoB. bemku-
aKTHBATOPbl M OEIKU-MHIHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hepMEHTAaTHBHBIX
peakuuii oT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBbIl CHUHTE3 OpraHMYECKHX BelIEeCTB B KieTrke. PorocuHTre3. Poib
XJIOpoIIacToB B mpouecce QortocuHTe3a. CBeroBass M TeMHOBas  (hazbl.
IIponyktuBHOCTh (oTOCHHTE3a. BiMsHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTb
¢dotocunTe3a. 3HaueHue (HOTOCHUHTESA.

XemocunTte3. Pa3HooOpasne OpraHW3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIINE
OaKkTepHuH, >Kele300aKTepuH, cepoOaKTepuH, BOJOPOJHBIE OakTepuu. 3HaAuUEHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buabl Opoxenus. I[lpoaykTel OposkeHus U HX
WCTIOJIb30BAHNE UEJIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEN.

AdpoOHBIE OpraHWU3MBL. JTambl YHEPreTUYecKoro oodmeHa. [loAroToBUTENBHBIN
stan. ['Mukonu3 — 6ecKUCIOpoaHOE paCUIEINIEHUE TIIOKO3bI.

buonoruueckoe OKHUCIIEHHE, WIM KIETOYHOE JAbIXaHue. Poib MHUTOXOHApPUI B

nponeccax OMOJIOrMYECKOI0 OKHMCIICHHS. L[I/IKJ'II/I‘IGCKI/IC pCaKluu. OxuCcIuTEIbHOE
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¢dochopunuposanue. IIpenmymiectBa a’poOHOro myTH oOMEHa BELIECTB IEpen

aHa’poOHBIM. D(HPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA

Peakuuu matpuyHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIMIX
MaTPUYHOTO CHHTe3a. Peanmsanms HaciencTBeHHOW WHpopManuu. | eHeTndecKuii
Kof, ero csoicrBa. Tpanckpunuust — Matpuudblii cuHTe3 PHK. Ilpuniuns
TPAHCKPHUIILIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIBHOCTh, ACUMMETPHYHOCTD.
Tpancnsauuss u e€ sranbl. Yuactue TpancnopTHeix PHK B OumocuHTe3e Oenka.
VYcnousi O6mocunTe3a Oenka. KomupoBanwe amuHokuciaor. Poms pubocom B
O6uocuHTese OenKa.

Opranuzanusi reHoMa y MPOKapUOT U 3YKapHOT. Peryisius akTUBHOCTU I'€HOB y
npokapuotr. ['mnore3a omepona (®. XKako6, XK. Mano). Perynsanus oOMeHHBIX
IIpOLIECCOB B KieTKke. KirleTounslii romeocTas.

Bupycel — HexsetouHble (OpMBI JKM3HM M OOnMratHele mapasuTsl. CTpoeHue
MIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupychbie 3aboneBaHus 4denoBeka, *)UBOTHBIX, pactrenui. CIINJ], COVID-19,

conraJibHbIC U MCIUITUHCKHUEC HpO6J’I€MI)I

Krnerounslii 11k, ero nepuojsl u perynauusa. Murepdaza u muto3. OcoOeHHOCTH
MPOLIECCOB, TMpoTeKaromux B HHTep¢asze. [loaroroBka KIETKH K JEJIEHHUIO.
[IpecunreTnyeckuit (MOCTMUTOTUYECKH), CAHTETUYECKUNA M MMOCTCUHTETUUECKUN
(IpeMHUTOTUYECKHIT) IEpHUO/IbI UHTEP(A3BI.

Marpuunbiii  cunte3 JIHK — pennukanus. [lpunimuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIyKOHCEPBATUBHBIM  CHUHTE3, aHTUIAPAJIEIBHOCTD.
Mexanusm permmkanun JJHK. Xpomocomsl. Ctpoenune xpomocoM. Termomepsl u
TeoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapuoTUN. JIMIUTOMAHBIA W
rarioniHbiii - Habopbl  XpomocoMm. ['omosoruuneie Xxpomocombl. IlonoBwie
XPOMOCOMBI.

Jlenenue kieTku — MUTO3. CTaguu MUTO3a U TPOUCXOIAIINE B HUX IPOLECCHI. THIIBI
Murto3a. Kaproknnes u uutokuHe3. buonorudyeckoe 3HauyeHue mMutosa. Perynsuus
MHUTOTUYECKOTO IMKIIA KIeTKU. [Iporpammupyemas kjaeToyHasi rTuOesb — aronTos.

q)}/HKIlI/IOHaJIBHaSI T'€HOMUKa
OpranusM Kak OMoJIOTHYECKasi CUCTEMA

OnHOKJIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE OpPraHU3Mbl 1 MHOTOTKaHEBBIE
OpraHU3MBl.

®opMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKIII04as BEreTaTUBHOE) U MOJIOBOE.
Buner Oecrosioro pa3MHOKEHHUS: TOYKOBaHHME, CHOPYJALMS, (QparMeHTanus,

KJIOHUPOBaHHUE.
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[TonoBoe pazmuHoxkenue. [lonoBsie kieTku, win rametsl. Meito3. Ctaguu Meiosa.
[ToBenenue xpomocom B meroze. Kpoccunrosep. buosnornueckuii cMbIcit Meiio3a u
IIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpensaponpiieBoe passutue. l'amMeroreHe3 y >KMBOTHBIX. IloyOBbIE Keye3bl.
OObpazoBanue U pa3BUTHE MOJOBBIX KIeTok. CriepmaTorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK. OIUIOAOTBOpeHHE U SMOPHOHAIBHOE Pa3BUTHE IKUBOTHBIX.
Crioco0bl 01I01I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTenorenes.
NupuBuayanpHOe pas3BuTHE OpraHu3MoB (oHTorenes). Cramuu sMOpHOreHesa
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poo6nenne. Tumbl npobnerns. OcoObeHHOCTH
NpoOJieHrs MIIEKOMMTAIOUIMX. 3apOJIbIIEeBble JIUCTKH (TacTpyJisiuusi). 3akiajaka
OpraHoB Y TKaHEHd W3 3apOJbIIIEBBIX JIMCTKOB. B3auMMHOE BIUSHHUE YacTen
Pa3BUBAIOIIETOCS 3apOIbIIa (SMOpHUOHATbHAS UHIAYKIIKS ). 3aKiIa/IKa I1aHa CTPOCHUS
KUBOTHOT'O KakK pe3yJbTaT MEPAPXMUYECKHUX B3aUMOJECHCTBUU IeHOB. BiusiHue Ha
SMOPHOHAILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPY KaIOIIEH Cpebl.

Poct u pa3ButHe xuBOTHBIX. [locTaMOpronanbHbIl nepuoa. Ilpsmoe u HenpsMoe
pazButue. Pa3Butne c Meramopho3oM y OECIO3BOHOUHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHosornueckoe 3HayeHUE MPSMOTO U HENPSAMOro pPa3BUTHUA, HX
pacnpocTpaHeHue B npupojie. Tumsl pocta )KMBOTHBIX. DaKTOPBI PETYIISILIMU POCTa
KUBOTHBIX W 4YenoBeka. CTaluu MOCTIMOPHUOHAILHOTO PA3BUTUS y JKUBOTHBIX U
yesioBeka. Ileproabl OHTOreHe3a yesnoBeka.

Pa3zmuoxxenue u pasButue pacteHuid. ['lametodut u cnopodut. Meiio3 B dKUZHEHHOM
nukiie pacrenuii. OGpa3zoBaHue cCrop B mpoiecce Meio3a. ['aMmerorenes y pacTeHHid.
Omo0TBOpeHHE W pa3BUTHE  PACTUTENBHBIX  OpraHu3mMoB.  J[BoiiHOe
OIJIOZIOTBOPEHHE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHME U pa3BUTHE CEMEHH.

MexaHn3MBbI peryjsiiui OHTOI'CHE3a Y paCTeHI/Iﬁ N ) KMBOTHBIX

I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTHUA T'CHCTHKU KAK HAYKH. OcHOBHbBIC T€HETUYCCKHE
IIOHATHUA u CHUMBOJIBI. I"'omonornynsie XPOMOCOMBEI, AJJICJIBHBIC  I'CHBI,
AJIbTCPHATUBHBIC ITPU3HAKH, HOMHHaHTHBIfI n peuecanHHﬁ IMPpU3HAK, TOMO3UTI'0TA,
rerepo3nurora, 4Yucras JIMHUA, FI/I6pI/I,Z[I)I, I'CHOTHII, (1)€HOTI/IH. OcHOBHBIC METOJbI

TCHCTHUKU! FI/I6pI/I,Z[0J'IOFI/I‘{CCKI/II71, OUTOJI0T quCKHﬁ, MOHCKyHHpHO-FCHCTH‘ICCKI/Iﬁ

Monorubpunnoe ckpemuBanue. [1epBblii 3akoH MeHens — 3aK0H eJUHO00pa3Hs
ruOpu0B niepBoro nokosenus. [lpasuino nomuuupoBanus. Bropoii 3akon Mennens
— 3aKOH pacuieruieHus npusHakoB. Lluronornueckre OCHOBBI MOHOTHOPUIHOTO
cKpenuBaHus. [ unoresa 4ucTOTHI raMer.

AHamuzupyrolee ckpemuBaHue. IIpomMexyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmieruienne npru3HaKkoB NPU HETIOJIHOM JOMUHUPOBAHUU.

JurnbpugHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO

HaCJICOAOBaHHWA ITPHU3HAKOB. HI/ITOJIOI‘I/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/IIIHOFO CKpCHIUBaHMA.
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CuerieHHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CuerieHHOE
HAacJIe0BaHUE TIEHOB, HApyLIEHUE CLEIUICHUS MEXIy TIE€HaMHU. XPOMOCOMHas
TeopHs HACJIEACTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIH MEXaHM3M OINPEIENICHUs Ioyla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M reTeporamMeTHblil mon. ['eHeTmueckas
CTPYKTypa IOJIOBbIX XpoMocoM. HacnenoBanue npu3HAaKoB, CLEIUIEHHBIX C MOJIOM.
I'enoTun kak nemoctHas cucteMa. [lmeloTponus — MHOXKECTBEHHOE JEHCTBUE TeHA.
MHOX€eCTBEHHBIN aJJICTIA3M. Bzaumopericteue HEaJUIENbHBIX TE€HOB.

Kommnnemenrapuocts. Onuctas. [lonumepust

BzaumoneiictBie reHotuna u cpesl npu GopmupoBanun (eHoTHmna. Vi3MeHYuBOCT
pu3HAaKoB. KadecTBEeHHbIE M KOJIMYECTBEHHbIC MPU3HAKWA. BUIbl M3MEHYMBOCTH:
HEHACJIEICTBEHHAsI U HACJICICTBEHHAS.

MoudukaimonHass ~ M3MEHYHUBOCTb. Poms  cpempt B QopMupoBaHUU
MOU(HUKAIMOHHON U3MeHunBoCcTH. HopMma peakiiun npu3Haka. BapuanmoHHbIi psin u
BapuanonHas kpusas (B. Moranucen). CBolicTBa MOIU(PUKAIIMOHHONW H3MEHYHMBOCTH.
I'enoTunuyeckass n3MeHYMBOCTh. CBOWCTBA T€HOTUITMYECKON M3MEHYMBOCTH. BHIIBI
TeHOTUITMYECKON U3MEHUMBOCTH: KOMOMHATHUBHAS, My TallHOHHASI.

KomOuHaTtuBHas 13MEHUMBOCTH. Mei03 1 MOJI0BO# MPOLiece — 0OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. Pojb KOMOMHATHBHOW W3MEHYMBOCTH B CO3/IaHHM T'€HETHYECKOTO
paszHooOpa3us B peenax OAHOTO BHIA.

MyTtaimonHasi ©I3MEHUYUBOCTh. Buibl MyTaluii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHblE M MHIYLIMPOBAHHBIE MyTallMW. SE€pHbIE M LUTOIUIA3MATUYECKUE
MyTauuu. COMaTHYECKUE U MOJIOBbIE MyTalMu. [IpuurHbl BO3HUKHOBEHUSI MYTaIUil.
MyTareHsl 1 UX BIMSIHHE HA OPTaHU3MblL. 3aKOHOMEPHOCTH MYTAI[MOHHOTO ITPOLIEcca.
3aKOH TOMOJIOTHYECKUX PSAOB B HacyencTBeHHoU n3menunBocTu (H.M. BaBuios).

BHCHI{CpHaH N3MCHYHMBOCTDh U HACJICACTBCHHOCTD

Kapuotun wuyenoBexka. MexayHapogHasi mporpaMMa HCCIIEOBAaHUS TE€HOMaA
yejgoBeka. MeToabpl  M3YYEHHMS] TEHETHMKM  YeJOBEKa:  T'€HEeaJOrMYeCKuid,
OJIM3HELIOBLIN, [IUTOTSHETHYUECKHIH, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKHH. CoBpeMeHHOE onpeJieseHue FeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[T1IP-ananu3a. HacinencrBeHHbie 3a00sieBaHus YenoBeKa. [ eHHbIE M XpOMOCOMHBIC
OoJie3HH yenoBeKa. boyie3Hn ¢ HacaeICTBEHHOM MPEAPaCOoNOKEHHOCThIO. 3HAUCHNE
MEUITMTHCKOM T€HETUKH B MPEIOTBPAILICHUH U JICUEHUN T€HETUYECKUX 3a00JIeBaHMIA
yenoBeKka. CTBONOBBIC KIICTKU

JloMecTuKaIus U CeleKIus. 3apoxkKIeHue CeNeKIMU 1 nfomectukarmu. Yuyenue H. U.
BaBuioBa o 1ieHTpax MpOUCXOKACHUST 1 MHOT0OOpa3usl KyIbTypHBIX pacTeHuid. Pomb

CCJICKIIMH B CO3AaHHUU COPTOB paCTeHI/Iﬁ H IIOpoa KNBOTHBIX. COpT, mopoJia, miTaMM.
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3aKOH rOMOJIOTHUECKUX PsIIOB B HaciencTBeHHou n3menunBocty H. U. BaBuioBa, ero
3HAUYEHUE IS CENICKIIMOHHON paboThI.

Metonpl  ceneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIA H
WHIUBUYaJIbHBIN. OTansl KOMOWHAIIMOHHON CCJICKIIUH. UcnrwiTanue
npousBoguTeNned Mo moToMcTBY. OTOOp MO TEHOTHUIYy C TMOMOIIBIO OIEHKU
(deHoTHa MOTOMCTBA M OTOOP 0 TeHOTHITY C momotbko aHanuza JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHON paboThl. PagnanmonHsiii u
XUMHYECKHI MyTareHe3 Kak HICTOYHHUK MYTallui y KyJbTYPHBIX (JOPM OPTaHU3MOB.
Hcnonb30BaHrne r€éHOMHOTO peJakTUPOBaHUS U MeTOJ0B pekomMOuHaHTHBIX JIHK
JUISL TIOJTYYEHHST UCXOHOTO MaTepralia Jiyisl CEJIEKIUU.

[Nonydenne monuuion0B. BHyTpuBHIOBas rHOpUmM3anus. bIM3KOpoACTBEHHOE
CKpeIllMBaHUe, Wi WHOpuAMHT. HepoJcTBEeHHOE CKpelBaHWEe, WM ayTOPUIUHT.
I'erepo3uc u ero npuumnbl. Mcnonbs3oBanue rerepos3uca B ceiekuuu. OtnanéHHas
ruOpummsanust.  [Ipeomonenne Oecriogus MEXBUAOBBIX THOPHUIOB. JlOCTHKEHHS

CEJICKLIMY PACTEHUI U YKUBOTHBIX

OOBeKThI, UCHOIb3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOYHBIE U TKAHEBBIE KYJIBTYpHI,
MHUKPOOPTaHM3MBI, ~HMX  XapaKTePUCTHKA. TpaguuuoHHas  OHMOTEXHOJIOTHSL:
xJyie0orneueHue, MIOJIy4ECHHE KHCJIOMOJIOYHBIX ~ IIPOAYKTOB, BHUHO/IEJINE.
MuxkpoOuonornueckuid  cuHTe3. OOBEKTHI MHUKPOOHMOJIOTMYECKUX TEXHOJOTHM.
[IpousBoncTBO  Oenika,  aMMHOKUCIOT WM BUTaMHMHOB.  VIcKyccTBEHHOE
OILIOIOTBOpPEHUE. PEKOHCTPYKIUS SMLEKIETOK U KJIIOHHPOBAHKE KUBOTHBIX. MeTox
TpPaHCIUIAHTALUH SIIEP KIETOK.

XpoOMOCOMHAasi M TeHHas WHXeHepus. VCKycCTBEeHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanne pekoMOnHaHTHBIX JIHK. JlocTmxkeHuss W  mepCHeKTHUBBI
XpOMOCOMHOW M  TEHHOW HMHXEHEpUH. MEeIUIMHCKAE  OHOTEXHOJOTHH.

Hcnons30BaHKuE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa31/IC OpTraHu4Y€eCKOro Mmupa

buonoruueckoe paznoodpasue opranu3mMoB. COBpeMEHHasi CHCTEMa OPraHU4IeCKOTro
mupa. [lpuHnunel kiaccudukanuu opraHu3MoB. OCHOBHBIC CHCTEMAaTHUECKHE
TPyNIBI OPTAHU3MOB.

OC0OEHHOCTH CTPOCHHUSI U KUZHEAEATEIbHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
bakTepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKIETOYHBIE BOAOPOCIH, IPYTHE
poTucThl. KoJoHMa bHBIE OpraHu3Mbl. J[BH)KEHHE OJTHOKIETOYHBIX OPraHHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliTa Y OJHOKJICTOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OJHOKIETOYHBIX OPraHU3MOB. TaKCUCHI
MHOrokJIeTouHbIe pacTeHusl. B3auMOCBsI3b 4acTE MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl ¥ CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO Oopranu3ma. OpraHusM Kak

CAHUHOC L ECJI0C. Tkann paCTeHHﬁ. Twurmer PAaCTUTCIIbHBIX TKaHe: o6pa30BaTenLHa;1,
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IOKpOBHAsA, IIPOBOJAIIAA, OCHOBHAA, MCEXAaHWYCCKaA. OcobenHocTu CTPOCHUA,

(YHKIHI ¥ pacIoyioKeHUsI TKAaHEH B opraHax pacTeHUH

BereraTtuBHble U TeHEpaTUBHBIE OpraHbl pacTeHud. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[Bm>KeHrE€ MHOTOKJIETOYHBIX PACTEHUN: TPOIHU3MbI U
Hactud. llornoieHue BOABI, YIVIEKUCIOrO Ta3a M MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuid. Juddysus razoB uepe3 MOBEPXHOCTh KIIETKH.
TpaHcriopTHBIE CHCTEMBI pacTeHuid. BbimeneHue y pacTteHuwil. 3ammra Yy
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeactBa macCUBHOM W XUMHYECKOU
3amuThl. OUTOHLIUIBL.

Pazgpaxxumocts v perynsinusi y OpranusmMoB. Pa3zapakumocts M peryisiuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrle BCIICCTBA U UX 3HAYCHHUC

MHOroKJIeTOYHBIE KUBOTHBIE. B3aUMOCBSA3b YaCTE MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTrO opranuzma. OpranusMm Kak
enuHOe 11enoe. I'omeocTtas. TkaHM >KHBOTHBIX M U€JTOBEKA. THIIBI >JKUBOTHBIX TKAHEH:
AMUTENUATbHAS, COSAUHUTEIbHAS, MBIIICYHAsE, HepBHAsL. OCOOCHHOCTH CTPOCHUS,

(IJYHKI_[I/Iﬁ " pacCIIOJIOKCHUSA TKaHEH B OopraHax >KMBOTHBIX U YCJIOBCKaA

Opranel U cUCTEMbI OpPraHOB XUBOTHbIX. DYHKIIMM OPraHOB U CHCTEM OPIaHOB.
Onopa Ttenma oprau3moB. CKeneTbl OIHOKIETOYHBIX M MHOTIOKJIETOYHBIX
XKUBOTHbIX. HapyXHblli U BHyTpeHHUIl ckeneT. CTpoeHME U THUIIBI COEIUHEHUs
KOCTEH.

JIBMOKEHHE MHOTOKJIIETOYHBIX JKUBOTHBIX. Ilutanume xkuBoTHBIX. IluTanue
MIO3BOHOYHBIX KHMBOTHBIX. J[pIxaHue >xuBOTHBIX. KoxkHoe apixanue. JKabGepHoe u
JIETOYHOE JhIXaHUE.

JIpIxaHK€ MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCI0OKHEHUE CTPOCHHUS JIETKUX
[I0O3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHass CcUCTeMa 4eloBeKa. MexaHusm
BEHTWIILMM JIETKUX y NOTUL W MIEKONUTAKOMMX. TpaHCIOpT BEIIECTB Y
opraHu3MoB. TpaHCIIOPT BeIIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u eé
opranel.  KpoBeHOcHass ~ cucrtemMa  IO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIIeHUs. DBOJIFOLIMOHHBIE YCIIOKHEHHS CTPOSHHSI KPOBEHOCHON CHUCTEMBI
IIO3BOHOYHBIX JKMBOTHBIX. BblIeleHne y opraHu3sMoB. BeiaeneHne y KUBOTHBIX.
CokparurensHble Bakyonau. Opranbel BbieleHus. CBsA3b IOJOCTH Tella C
KPOBEHOCHOM M BBIICIUTEIBHOM CHUCTEMaMU. BblaeneHue y I03BOHOYHBIX
YKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI U NX IPOU3BOIHBIE.
Pa3npaxuMoCTh U peryssinysi y OpraHu3moB. Pa3zapakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpakumMocTh W pPEryssiiuss y MHOTOKJIETOYHBIX

pacteHuil. PocToBbIE BElIECTBA U UX 3HAYEHUE.
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HepBHas cucrema u peduieKTOpHAsl PEeryisluus y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBhas cuctema u €€ oTaenbl. DBOTIOIMOHHOE YCIOKHEHUE CTPOSCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpaborka anropuTtMoB u mporpamm uid SPQPEKTHBHON (PYyHKIHMOHAIBHOM
aHHOTAIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MUKPOOPraHnu3mMoB, paCTeHHﬁ, JKHUBOTHBIX U YCJIIOBCKA
OpFaHI/ISM YCJIOBEKA U €TI0 3J0POBLEE

Opranbl ¥ CUCTEMbI OpraHoB 4esioBeka. OTIebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u peduiektopHas ayra. besycnoBHble U yciiOBHbIE peIeKCHI.
['ymopainibHast peryJisanus u SJHAOKPUHHAS CUCTEMA )KUBOTHBIX U UelloBeKa. JKenessl
SHJOKPUHHOM CUCTEMBI U KX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3auMOCBS3b HEPBHOU
U DHJAOKPUHHOW cucTeM. [unoramamo-runodusapHas cucrema. Pediekc u

pednexktopHas ayra. be3ycinoBHbIE U YCIOBHBIE pedIeKCh

3ammra opraHusma ot OonesHei. MimmyHHas cucrema denmoBeka. KieTouHblil u
TYMOpaJIbHBIA HUMMYHUTET. BpoXaCHHBINA, NpHOOpPeTEHHBIN crenuduyecKuii
UMMyHUTEeT. Teopuss  KIOHalbHO-celeKTuBHOro ummyHurera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl

KposenocHas cucrema u e€ opranbsl. Cep/iiie, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru

KpoBooOparnieHusi. Pabora cepama u e€ perysnus

Jbixanue yenoseka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKU. [lpixaTenbHas
cucteMa 4yeioBeka. JlpIxaTenbHass TOBEPXHOCTh.  Perynsims  AbIXaHUs.

JIpIXaTeabHbIe 00BEMBI

HI/IIIIGBapI/ITeJH)HaSI CHUCTEMa YCIOBCKA. OTIIGJII)I MUIICBAPUTECIBHOI'O0 TpaKTa.

HI/IIJ_ICBapI/ITeJ'ILHBIe KCIIC3hI. BHYTpI/IHOJIOCTHOC 1 BHYTPUKJIICTOYHOC IMUIIICBAPCHUC

IToxkpoBel u wux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢yHkuroHMpoBaHue HeppoHa. PUIBTpaIUs, CEKpeLHst 1 00paTHOE BCaChIBAaHUE KaK

MCXaHHU3MBI pa6OTH OpraHOB BBIACIICHHA. O6p330BaHI/Ie MOYH Yy 4CJIOBCKaA

Z[BI/I)KCHI/IC yenoBeKa: MbImeyHas cucrtema. CKeJleTHBIE MBIIINBI W HX pa60Ta.

CrpoeHue U TUIBI COEAMHEHUS KOCTEN
Teopus sBomtonnu. Pa3zutre xu3HU Ha 3emie

OpomonuonHas Teopus Y. lapeuHa. [Ipeanoceikn BOZHUKHOBEHUS TapBUHU3MA.
JKwnsHp u Hay4yHas nearenpHOCTh Y. JlapBHHAa.

JBuxyuie cuibl sBosonMM BUIOB 1o Y. JlapBuHYy (BBICOKas MHTEHCUBHOCTH
pa3sMHOXKEHHsT OpraHM3MOB, HACJIEJICTBEHHAass HW3MEHYMBOCTb, Oopnba 3a

CYILLIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).
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Odopmnenne cunterndeckoit teopuu sBomouuu (CTD). Heitrpanphas Teopus
sBomtonud. CoBpeMEeHHasi ABOJIONMOHHAS OWOJIOTHS. 3HAYCHHE HBOJIIOIMOHHON

Teopur B POPMUPOBAHUH €CTECCTBCHHO-HAYYHOW KAPTHUHBI MUPA

[Tomynsus kak aneMeHTapHast eAMHNLA 3BOTIOIH. COBPEMEHHBIE METO/IbI OLIEHKH
TEHETHYECKOro pa3sHooOpas3ust U CTPYKTyphl momyssauuii. VizMenenue renodonaa
HOMYJISIUM KaK JIEMEHTAapHOE 3BOJIOLMOHHOE SBIEHHE. 3aKOH I€HETHYECKOI'O
paBHoBecus J[x. Xapau, B. BaitnGepra.

DOnemeHTapHbIe (HAKTOPHI (IBUKYILME CHUJIBI) IBOJIOLKMU. MyTallMOHHBIN Mpolecc.
KomOunatuBHast m3aMeH4YnBOCTh. [peii reHoB — ciydaiiHble HEHANpaBliCHHBIC
M3MEHEHMs YacTOT ajuiesield B momyisauusax. OQQexT ocHoBareis. Murpaiu.
W3onauums nomynsauuil: reorpaguyeckas (IpocTpaHCTBEHHast), OMOJIOrMYecKast
(perpoyKTHBHAs).

EcrecTBennsIit 0T60p — Hanpapistomuii pakrop sBomonuu. @opMbl €CTECTBEHHOTO
orOopa: ABIKYIIMH, CTaOMIM3UPYIOLIUH, pa3pbhIBAOLIMN  (AU3PYNITUBHBIN).
[TonoBoii oT60P.

[IpucnocobaeHHOCTH OpraHU3MOB KaKk  pe3yJbTaT MHUKPO3BOJIIOLUH.
Bo3nukHOBEHHE MPUCTIOCOOICHHI Y OpraHu3MOB. ApoMOp(h 036l U UIN0AJATTAILIUH.
[Tpumeps! npucnocoGnenuil y opranu3mMoB. OTHOCUTEIBHOCTb IPUCIIOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero xpurepum u  cTpykTypa. BumgooOpazoBaHue Kak — pe3yibTar
MUKpO3BOJIONMU. M3omsiust — KioueBoil (aktop BumooOpazoBanus. [yt u
CrIOoCOObI BUJI000pa30BaHUS: aJI0NaTPUUECKOE (reorpaduueckoe),
CHUMITaTpUYECKOE (3KoJIOTHNYECKOE), «MT'HOBEHHOE (monmrutonIM3aIMs,
rubpuanzans). JJIMTeIbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

MexaHu3mMbl OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHON OHONOrMKM B pa3palOTKE HAayYHBIX METOAOB COXPaHEHHS
O6uopazHooOpa3us. MUKpO3BOJIOLUS M KOIBOJIOLMS MAapa3sHUTOB M HX XO3SEB.
Mexanu3mbl GOpMHUPOBaHHS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €

Hell

Meroapl W3yueHUs MakKpodBOJONMH. [lalleoHTONOTHMUECKHE METO/Abl W3Y4YEHUSs
sBomonmu. [lepexonusie popmbl 1 GuUIIOreHeTHIECKHE PSIBl OPTaHU3MOB.
buoreorpaduyeckue meroab! uzydeHus spomonuu. CpaBHeHue (iaopsl U (ayHb
MaTEepUKOB M OCTPOBOB. buoreorpaduyeckne obmactu 3emin. Bunpi-sHaeMuku u
PEITUKTHI.

DOMOpPHONOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbI  H3yuYeHUs
HBOJIIOLIMU. ['eHeTHUecKre MEXaHU3Mbl HBOJIIOIMHM OHTOTEHEe3a U TOSBIICHUS
ABOJIONMOHHBIX ~ HOBIIECTB. [ OMOJOTWYHBIE W  AHAJOTMYHBIE  OpTaHbI.

PynumenTtapHele  opranbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
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OMOXMMHYECKHE U MAaTEMaTHUECKUE METO/Ibl H3yUeHUs IBOITIOLUHU. [ OMOIOTHYHbBIE
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JePEBbEB.
XPOMOCOMHBIE MYTAIMH W SBOJIOLIHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBmWia) 3BONIOIUU. HeoOpaTUMOCTh HBOIIOIUU.

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

HayuHble runoTe3bl IpOUCXO0XKICHUS )KU3HU Ha 3emie. AGHOreHe3 U MaHCIIepMHUSL.
JloHay4dHble MpEICTAaBICHUS O 3apOXKICHUM >KU3HM (KpeanuoHusMm). ['umoresa
MOCTOSIHHOTO CaMO3apOKJICHHUS KU3HHU U €€ onpoBepkeHue onbitamu O. Penu, JI.
Cnamnannanwy, JI. [Tacrepa. [IporcxoxxaeHue )KU3HA U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tallbl HEOpraHuueckoi sBosronuu. [lnaneraphas (reonoruyeckas)
HBOJIIOLIMSL. XUMHUYECKas SBOMIONHS. AOMOTeHHBI CUHTE3 OpPraHMYeCKHUX BEILEeCTB
n3 Heopranuwdeckux. OnbiT C. Munepa u I'. FOpu. O6pazoBanue moiumepoB u3
MoHoMepoB. KoanepBatHas rumnore3a A. M. Omnapuna, runore3a NEpBUYHOIO
Oynwbona JIx. XonneitHa, renetudeckas runote3a I'. Ménnepa. Pu6osumsr (T. Uek)
u runore3a «mupa PHK» V. ['un6epra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE
MIPOTOKJIETKH.

Ucropuss 3emnu u metonsl €€ u3yueHus. Vckomaemble OpPraHUYeCKHUE OCTATKH.
I'eoxpononorust 1 e€ meronsl. OTHOCHTENbHAss M aOCOJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHONOrMYeckas mKajia: 30HbL, 3pbl, IEPUOJIbL, STOXU.

Hauanpnpie sTanel opraHnyeckod 3Bosronuu. [losBieHne W 3BOIONUSA NEPBBIX
KJIETOK. OBomronus MeTabonu3smMa. BO3HUKHOBEHHE TMEPBBIX  JKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MEpBbIX Ha 3eMjie COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenne 53ykapuoT (cUMOHMOTreHe3). OBOJIOIUOHHOE IPOUCXOXKICHUE
BUpYycOB. IlponcxoxaeHne MHOTIOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHuHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE DTallbl SBONIOIHUHM BBICHIMX pacTeHuil. OCHOBHBIE apoMoOp(do3bI
pactenuii. Bpixon pacreHnii Ha cymy. [losBneHume CHOpOBBIX pPAacTeHUN H
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE D3Tambl 3BOJIONUU JKUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBble XxopaoBbIe KUBOTHBIE. JKU3Hb B BOjE. DBOJIIOLNS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentunuil. IlporcxoxaeHne MIEKOMUTAOMUX H
ntul. [lpuHnun xmoyeBoro apomopgosza. OcBoeHue O€CHO3BOHOYHBIMU H
MI03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTre xn3HM Ha 3emile 1O 3paM U NEepUOoJaM: apXeH, IpOTEpO30il, Maaeo30u,

Me3030#, KaiHO30M. OOmas XapakTEepUCTHKAa KiIuMaTa U T'eOJOTHYECKHUX
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nporeccoB. [losBieHne M paciBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpa3oBaHHE:
€ro yCIJIOBHSI U BIMSHUE HA I'a30BbIi COCTaB aTMOC(EPBHI.

MaccoBble BBIMHpaHUs — 3KOJIOTMYECKHE KpHU3UCHl npouutoro. IlpuumHbel n
CIIECTBUS MAaccOBBIX BbIMHpaHUl. COBPEMEHHBII 3KOJOTMYECKUN KPHU3UC, €0

0COOEHHOCTH

Pasnenst m 3agaunm  anTpomnosorud. Meronsl aHTponosniornd. (CTaHOBIIEHHE
MPEACTABICHUIN O MPOUCXOXKACHUH UesoBeKa. COBpEMEHHbIE HAYYHbIE TEOPHH.
CxoncTBO 4enoBeKa C KUBOTHbIMH. CHCTEMAaTHYECKOE IIOJIOKEHUE YesIOBEeKa.
CBunerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMHM:  CPAaBHMTEIBHO-
MOp(OJIOTHUECKHE, SMOPHOIOTUYECKHE, (bu3n0I0r0-6MOXUMHUYECKHUE,
noBegeH4Yeckue. OTauums 4esoBeKa OT KUBOTHBIX. [IpsaMoxoxkaeHre U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BrTHE IOJIOBHOIO MO3Tra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBwxkyume cuibl ((akTopbl) aHTpororeHesa: OWOJOTHYECKUE, COLMAJIbHBIE.
CooTHolieHre OMOIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHbIE CTa/IUM AHTPOINOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEAKHU JIIOAEH.
UYenoBek ymenslid, IEpBbIe U3TOTOBICHUSA OPY Ui Tpyaa. YeaoBeK NpsAMOXOIAIIHAN
U TIEepBBIN BBIXOJ JIt0JIeH 3a peaesnsl Adpuku. YenoBek reiaenboeprekuit — ooumii
MpPEAOK HEAHJIEPTAIbCKOIO YeJIOBEKa W 4eJloBeKa pa3yMHoOro. Yenosek
HEAaHJEPTAIbCKUN KaK BHJ JIOJAEH XOJIOJHOTO Kiaumara. YelloBeK pa3yMHbIN
COBPEMEHHOI0 TUIIA, IEHUCOBCKUI UEI0BEK, OCBOCHNE KOHTUHEHTOB 3a MpeeiaMu
Adpuxu.

DBONIONUS COBPEMEHHOTO uejoBeka. EcTecTBeHHbI OTOOpP B  MOMYJISIIMSIX
yenoBeka. MyTalnMOHHBIA mpouecc U nonuMopdusMm. IlomymnsiiuoHHBIE BOJHBI,
npeti reHoB, Murpanus u «3PQPEKT OCHOBATEIS» B MOMYJSAIUIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckne pacel. Ilonstue o pace. bonbime pacel: €BpONEOHIHAS
(eBpasmiickasi),  aBCTpajoO-HErpougHas  (9KBAaTOpUaNbHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepHuKaHCKas). Bpemss M IyTu pacceileHusi 4ejoBeKa IO IUIaHETE.
EnunctBo  yenoBedweckux  pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Mma.
[IpucnocoOaeHHOCTh YeNloBeKa K pa3HbIM YCIOBUSAM OKpYsKarolei cpeasl. BiusHue
reorpaguueckoii cpenpl u apeiida reHoB Ha MOP(HOJIOTHIO U (PUNOJIOTHIO YEeTTOBEKA
DKOCUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosorun. CBS3b KOJIOTUU C IPYTUMHU HayKaMHU.

Meroast skonoruu. llonmeBble HaOMIOACHUS. OKCIEPUMEHTHI B  HKOJIOTHU:

npUpoaHble W JabopaTopHble. MojenupoBaHue B HSKOJOTMH. MOHUTOPHUHT

OKPY’KAOIICH CPeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN
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Okosornyeckue (akTopbl M 3aKOHOMEpHOCTH uX JAeiictBus. Kiaccuduxanms
AKOJIOTHYECKHUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JIeHCTBHS dKonorndeckux (akropos. [IpaBmwio muanmmyma (K.
Mnpenrens, 0. JIubOux). TomepaHTHOCTh. DBpPUOHOHTHBIE M CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbuoTtnueckue ¢aktopel. CBeT Kak 3KoJIorHUeckuii ¢akrop. JleiicTBUE pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. JKOJIOIMUYECKHE TPYNIbl paCTeHHUM
1 KMBOTHBIX 10 OTHOLIEHUIO K cBeTy. CHUrHaNIbHAS poiib cBeTa. DPOTONEPHUOIN3M.
Temneparypa kak sxkosiorndeckuii gpaxrop. JleficTBre TemMneparypbl Ha OpraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHbBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpPraHU3MBI.

Brnaxunocts kak skojorudeckuit ¢aktop. [Ipucnocobnenus pacteHMH K
HOJ|/IepXKaHUIo BoHOTrO OanaHca. Kiaccngukanus pacTeHui 10 OTHOLLIEHHUIO K BOJIE.
[IpucriocobaeHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl  oOWTaHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
rnyOuHHAass ~ MOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHYECKHUE
0CcO0EHHOCTH cpell 00uTaHusl opranu3MoB. [IpucrnocobaeHns opraHn3MoB K )KU3HU
B pa3HBIX cpefax.

buonoruueckue purmsl. BHemnnue u BHyTpeHHHE pUTMBbl. CyTOYHBIE U TOJUYHBIE
putMbl. ITprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBH
KU3HU.

XKuznennsie opmbl opranu3moB. Ilonstue o xuszHeHHOU (opme. JKu3zHeHHBIE
(bopMBI pacTeHMii: JepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBI,
oJHojeTHUE TpaBbl. JKu3zHeHHbIE (HOPMBI KUBOTHBIX: THPOOUOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢dakropsl. Bunpl OmoTHYecKuX B3aMMOICHCTBHI: KOHKYPEHIIHS,
XHMITHAYECTBO, cUMOMO3 U ero ¢opmsl. [lapasutusm, xoomeparus, MyTyajH3M,
KOMMEHCAJIU3M (KBapTHpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, (Habpuveckue). 3HaueHUE
OMOTHYECKMX B3aUMOJIEHCTBUN JUIS CYLIECTBOBAHHS OPraHu3MOB B Cpele

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUEHHS

DKOJIOTUYECKHE XapaKTePUCTUKU TONyJsaiud. [lomymsinus kak Ouosorudeckas
cucrema. Poib HEOTHOPOIHOCTH Cpeabl, GU3NIECKHX OapbepoB U OCOOCHHOCTEH
OuosIoruu BUJOB B (POPMHUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYpbI MOITYJISIUI.
OCHOBHBIE TIOKa3aTeNH TOMYJSIUA: YHCICHHOCTh, IUIOTHOCTh, BO3pAacTHas H
MI0JIOBAs CTPYKTYPA, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSI.
Okonornyeckas CTpykTypa mnomyiasiuud. OIlleHKa YHCICHHOCTH —MOIYJISIUH.
JluHamuka momynsauud U e€ peryisnus. buoTtwdeckuil moTeHIMAN MOMYJISIIH.

MOI[GJ'H/IpOBaHI/Ie JUHAMHWKHU OIMYJIAIWUN. KpI/IBLIe pocTa YUCICHHOCTH IOIMYJIANHN.
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KpuBble BbDKMBaHUS. Perynsuus YHCIEHHOCTH MOMYJISAIM: poib (HaKTOPOB,
3aBUCAIINX M HE 3aBUCSIINX OT TUIOTHOCTH. JKOJOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[TonsiTre 06 »KoNOTHYECKON HuUIllle BUaa. MectooOuTanue. MHOromMmepHasi MOJIENb
skosiornyecko Humm Jx. M. XarumHcoHa. Pa3mepsl 3KOJOTMYECKOM HMILIM.
[ToreHmmanbHas U peaiIn30BaHHasl HUILIN.

Bup kak cucrema nomnynsiuuii. Apeansl BUAOB. Buabl M UX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEACHUS M MUTpalMil >KUBOTHBIX. bHojornueckue MHBa3uu
4y>KEPOJIHBIX BUJIOB

Coo0miectBa opranu3mMoB. brorieHo3 u ero crpykrypa. CBsizu MEXly OpraHU3MaMu
B OworeHosze. OkocucremMa Kak oOTkpbiTas cucrema (A. JDk. Tewncnm).
OyHKIIMOHATBHBIE OJIOKM OPTaHU3MOB B DKOCHCTEME: MPOMYIEHTHI, KOHCYMEHTHI,
penyuenTsl. Tpoduyeckue ypoBHu. Tpodudeckue menu u ceTu. AOHOTHYECKHE
6moku skocucteM. [1o4YBBI M WIIBI B SKOCUCTeMaX. KpyroBopoT BemIeCTB M MOTOK
SHEPIrUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCHUCTEMBI. bromacca u mpoaykius. DKOJIOTHUECKUE
MUPAMHEJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBudHbIe U
BTOPUYHBIC CYKIIECCUM U UX MPUYUHBI. AHTPONIOT€HHbBIE BO3/ICHCTBHS HA CYKIIECCHM.
Knumakcnoe coobmectBo. bruopaznooOpasue u moiaHOTa KPYyroBOpOTa BEUIECTB —
OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipuponnbie 3KocHCTEMBL. AHTPOINOTEHHbIE 3KOCUCTEMBI. ATrpPO3KOCHUCTEMA.
ArporeHos. Paznuuust Mexay aHTPOIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u
¢dayna. CHHaHTpONU3alUs TOPOJACKON (ayHbl. Bronornueckoe u X03sIICTBEHHOE
3HaYEHUE arpodKOCUCTEM U YpPOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM W BEHIECTB MEXKAY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OpPraHu3MOB, TOMYJISIHUNA U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX

BO3JE€UCTBUN

buocdepa — oOmennanerapHas o0onouka 3eMiHM, TJ€ CYIIECTBYeT WIH
cymecTtBoBasia >km3Hb. Yuenue B. W. Bepnaackoro o Owmochepe. OOGnactu
6uocdepsl u e€ coctas. JKuBoe BemecTBo 6uocepsl ¥ ero PyHKINH.

3aKOHOMEPHOCTH cyImiecTBoBaHUsl Ouoctepsl. OcobenHoctn OHochepbl Kak
rino0anbHOM ’KocucTeMbl. JluHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsr
BEIIECTB U OMOreOXMMHUYECKHE LUKIIBI (YIiepoa, a30Ta). PUTMMUYHOCTS sIBIEHUH B

ouocdepe.
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3oHanbHOCTh OHOchepsl. [lonstue o 6uome. OcHOBHbIE OMOMBI CYIIHM: TyHApa,
XBOWHBIE JIECA, CMELIAHHBIE U NIMPOKOJINCTBEHHBIE JIECA, CTEIH, CABAHHBI, ITy CTBIHH,
TPONMYECKUE JIECA, BBICOKOTOpbs. KiMMar, pacTUTENbHBIM W >KUBOTHBIA MHP
OMOMOB CYIH.

CrpykTypa U (QyHKIUS KUBBIX CHUCTEM, OLIEHKA MX PECYpPCHOIO IMOTEHIMana U

onocdepHbIX PyHKIHHA

DKOJOTHYeCKHe KpU3MCHI U UX MpUYMHbL. BozneicTBue uyenoBeka Ha O6uochepy.
3arpsisHeHUEe BO3MyIIHOW cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHUE BOJTHOM CpEIbI.
Oxpana BoaHBIX pecypcoB. Paspymienue nmouBbl. OxpaHa NMOYBEHHBIX PECYPCOB.
N3menenune kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA MHp. OXxpaHa
pacTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIC NPHHIMIIBI OXPAHBI MPHUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Ttepputopun (OOIIT).
Borannueckue cazibl ¥ 300J0THYECKHUE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOWYMBOIO PAa3BUTHS UYEJIOBEUYECTBA U IMPUPOIBL.
PanmonaneHoe = mpUpPOAOIIOIB30BAHME W COXPAaHEHHE  OHOJIOrHYECKOro

pa3zHooOpa3us 3eMiaun



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YAEHUKA

1) buonorus. buonoruyeckue cuctemMbl W mporecchl. 10 kmacc /
TepemoB A. B., Iletrpocoba P. A. OOmectBo ¢  OTrpaHHMYCHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3HA».

2) bwuonorus. buomornuyeckue cuctemMbl M mporecchl. 11 kmacc /

TepemoB A. B., Iletrpocoba P. A. OOmectBo ¢  OrpaHHYECHHOU

otBeTcTBeHHOCThIO « MOl MHEMO3HAY.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
buonorusa. 10-11 xmaccel. Metoaudyeckoe TmocoOue ISl yUHUTENs
(yrny6nennsiii ypoBenb) / Tepemo A. B., IletpocoBa P. A. OGmiectBo ¢

OrpaHn4eHHON OTBETCTBEHHOCTHIO « 1Ol MHEMO3UNHA .

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Poccwmiickas anexTponHas mkoda https://resh.edu.ru

2. bubnmoreka mudpoBoro odpazoparenpHOro KouTeHTa https://urok.apkpro.ru

3. becrmaTtHble BuIeoypoku mo ouonoruu https://videouroki.net/blog/biologia

4. ®okchopn https://media.foxford.ru

5. SAKnacc https://www.yaklass.ru

6. [ToctHayxa https://postnauka.ru
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