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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yuebnomy npeamery «buosorus» (nanee - OMON0TUs) HA YPOBHE
cpeaHero ooiiero oopasoBanus pa3padborana Ha ocHoBe DenepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 obpazoanuu B Poccuiickoit ®enepannny, PI'OC
COO, Konueniuu npenoaaBanusi yueOHOTo npeaMera « buosorus» u 0OCHOBHBIX
MOJIOXKEHUH (esiepanbHOil paboyell mporpaMMbl BOCIIUTaHUS.

VYuebnsiii peamet «buosnorus» yriyonéaHoro ypoHs uzyuenus (10—11 kmaccsr)
SBIISIETCSI OJTHUM U3 KOMITOHEHTOB MIpeIMETHON 00J1acTh « EcTecTBeHHO-HAYyYHbIE
npeameTby. CormacHo nonoxerusM @PI'OC COO npodunbHbIe yueOHbIE
MPEIMETHI, U3y4aeMble Ha yTIyOJIEHHOM YPOBHE, SIBISIFOTCS CITOCOOOM
muddepennranm 00yueHUs Ha YPOBHE CPETHETO O0IIeT0 00pa30BaHus U
MPU3BaHbl 00E€CIEYUTh TPEEMCTBEHHOCTh MEXKTy OCHOBHBIM OOIIKUM, CPETHUM
o01IUM, cpeTHUM Mpo(ecCHOHATBHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs
KKJIBIN U3 3TUX YYEOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHUPOBAH Ha
MIPUOPUTETHOE PEeIlIeHHE 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U PA3BUBAIOITUX
3aJ1a4, CBSI3aHHBIX ¢ PO OpHUECHTAIIMEH 00YUaIOIUXCS U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 001acTH HAyYHOTO 3HAHUS, CBI3aHHOTO C OHOJIOTHEH,
MEUIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Tporpamma no yue6HOMY npeameTy «buonorus» naér npeacTaBieHue O UEIU U
3aa4yax u3yueHus yueoHoro npeameta «buonorusp» Ha yriyOoaéHHOM ypoBHE,
orpefenseT 00s3aTeNbHOe (MHBApUAaHTHOE) MPEAMETHOE COJEPKAaHUE, €T0
CTPYKTYpUpPOBaHHUE TI0 pa3zAesiaM U TeMaM, paciipeieJICHHE MO Kiaccam,
PEKOMEH]IyeT MOCJIEIOBATEIbHOCTD U3YYeHHS YIeOHOTO MaTeprasa ¢ y4éTom
MEKMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO MpoIiecca,
BO3pACTHBIX 0COOEHHOCTEN o0yyaromuxcsa. B nporpamme o Ouonoruu
pearM30BaH MPUHIIKI IPEEMCTBEHHOCTH C M3y4YeHHEM OMOJIOTHH Ha yPOBHE
OCHOBHOT0 00111ero 0o0pa3oBaHusl, O1aroapst 4eMy poCMaTPUBAECTCS
HaNpaBJIEHHOCTh Ha MOCJIENYIOIIee pa3BUTHE OMOIOIMUECKUX 3HAHUM,
OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMSI,
HKOJIOTUYECKOTO MBIIICHUS, PEACTABIEHUH O 3J0pOBOM 00pase *KHU3HU, HA
BOCIHTaHUE OEPEKHOr0 OTHOIICHUS K OKpY Karollel mpupoaHoi cpene. B
nporpaMmme o OMOJOTHH TaKKe MOKa3aHbl BO3MOXHOCTH YYEOHOTO IpeameTa
«buonorus» B peanuzauuu tpedoBannii PI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM pe3yJbTaTaM OOyUYCHHS U B
(dbopMUPOBaHNN OCHOBHBIX BUOB Y4€OHO-ITO3HABATEIBHON 1E€ATEIHLHOCTH
00yyYaromuxcst Mo OCBOCHUIO COACPKaHUS OMOJIOTHYECKOr0 00pa3oBaHus Ha
YPOBHE CpEeAHET0 00111eT0 00pa30BaHUs.



VY4eOnbiit mpenmet «buonorus» Ha ypoBHE CpeHEro 001ero oopa3oBaHus
3aBepIIaeT OMOJOruueckoe o0pa3oBaHKEe B LIKOJIE U OPUEHTHPOBAH Ha
pacuMpeHue 1 yriryolieHue 3HaHu 00y4aronuxcs o )KUBOM MPUPOE, OCHOBAX
MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUY U OMOJIOTUU Pa3BUTHS,
T€HETUKH, CEJICKIINH, OMOTEXHOJIOTHH, YBOJIIOIMOHHOTO YICHHUS U IKOJIOTHH.

Nzyuenne yueGHoro npeamera «buonorus» Ha yriyOoJIeHHOM YPOBHE
OPUEHTUPOBAHO HA MOJTOTOBKY O0YUYAIOIIMXCS K MOCIEAYIOIIEMY TOJIYUYEHHUIO
OMOJIOrMYECKOT0 00pa30BaHMs B By3aX M OPraHU3AIUAX CPEIHETO
npodeccruoHabHOr0 00pazoBaHus. OCHOBY €ro COJIepKaHUs COCTABIISIET CUCTEMa
OMOJIOTMYECKUX 3HAHUM, TTOJTYYSHHBIX TIPH U3YUCHUN 00YUJarOITUMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3/ieioB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOTyYalOT pa3BUTHE. Tak,
paCIIMPEHbI U YTIIyOJICHB OMOJIOTUYECKHUE 3HAHUS O PACTECHUSX, )KUBOTHBIX,
rpubax, 0aKTepusax, OpraHu3Me YeIOBEKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJTHUTEIHPHO BKJITFOYCHBI OMOJIOTHUECKHE CBEICHHMS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO MCIOJIL30BaTh KAK OPUEHTUPHI JIJIsl TOCIEAYIOIIETO
BbIOOpa npodeccuu. Bo3aMokHa Takyke UHTETpalys OUOJI0THYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSMU, TIOJTYYCHHBIMUA 00YYaIOUTUMUCS TTPU U3YICHHUH
bu3uKM, XUMHUH, Teorpadd U MaTEMaTHUKH.

CrpykTrypa mporpaMmsl 1o yaeOHoMy npeaMety "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN 1 SBOTIOMMOHHBIA IMOIX0bI K H3y4YeHUI0 Onoaorun. CorjiacHO UM,
M3Y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl AKUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu, SBOIIOLMY OPraHUYECKOro Mupa Ha 3emiie,
COXpaHEeHUs1 OMOJOrnYECKOro paznooOpasus mianetTsl. Tak, B 10 knacce
M3YYarOTCs OCHOBBI MOJICKYJISIPHOM M KJIETOUHOU OMOIOTHH, SMOPUOJIOTUH U
OMOJIOrMU PA3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOrMH, aKTYaTU3UPYIOTCS 3HAHUS 00YUaIOIINXCsl IO OOTaHUKE, 300JI0THH,
aHatomuu, pusnonoruu yeaoBeka. B 11 kiacce n3yuyaroTcst 3BOIIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTHUHU U yueHHue o Ouocdepe.

YyeOnbiit npenmeT «buonorus» npusBaH 00eCIeYnuTh OCBOCHHE 00yUYatOIIUMHUCS
OMOJOTUYECKUX TEOPUI U 3aKOHOB, UJICH, MPUHIIUIIOB U TIPaBUJI, JISKAIIHNX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O CTPOEHUH,
MHOT000pa3uu 1 0COOCHHOCTSX KJIETKH, OpraHNu3Ma, TOMYJISIUN, OMOIICHO3a,
HKOCUCTEMBI, O BHITAIOIINXCS HAYYHBIX JTOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX aCIIEKTaX OMOJOTHYECKUX 3HAHUM. J1jist
Pa3BUTHS U MOJACPKAHUS HHTEPECa O0yJArOIIMXCS K OMOJIOTHU HapsITy CO
3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOTO MaTeprajia B COICPKaHUHU TIPOTPaMMBbI



10 OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C HUCTOPHUEN CTAHOBJICHUS M PA3BUTHUSA
TOM WM MHOM 00s1acTH OMOJIOTHH, BKJIAZIOM OTEUECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PEIIEHUE BAKHEUIINX OMOJIIOrMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenp nzyyenus yueOnoro npeamera «buonorus» Ha yriayOiaEéHHOM ypOBHE —
OBJIaJIeHNE 00YYArOITUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKITMOHATBHON
OpraHU3alli{ KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOPETCHUE YMECHHMA
UCTIONB30BaTh 3TH 3HAaHUA B (DOPMUPOBAHUH WHTEpECa K OTMPEAeIEHHON 00IacTH
po(heCCUOHATTLHON JeSTEIbHOCTH, CBSI3aHHON C OMOJIOTHEH, HITH K BHIOOpPY
y4eOHOT0 3aBEICHUS IJIsl TPOJIOJKEHUS OMOJIOTMYEeCKOTr0 00pa3oBaHusl.

JlocTrmxeHne ey u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0nEHHOM
YPOBHE 00€CIEUNBAETCS PEIIEHUEM CIIEAYIOIINX 3a]a4:

OCBOEHHUE 00YUYAIOIIUMUCS CUCTEMbI OMOJIOTUUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIEMIIUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOEHHOCTSX OMOJIOrMYECKUX CUCTEM (KJIETKa,
OpraHu3M, MOMyJISALKA, BUJl, OMOTe01IeHO3, Onocdepa); O BELAAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTHU;

O3HAKOMJICHUE 00YYaIOUINXCs C METOAaMH MO3HAHUS )KMBOU IPUPOIBI:
UCCIIEIOBATENECKUMU METOIaMU OMOJIOTMYECKUX HAYK (MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTUH, SMOPUOIOTUU U OMOJIOTUHU PA3BUTHS, TEHETUKU U
CEJICKIIMHU, OMOTEXHOJOTUU U CUHTETUYECKO OMOTIOTUY, NaJIEOHTOJIOTHH,
HKOJIOTHH); METOJIAMU CAMOCTOSITEJIBHOTO MTPOBEACHHS OMOTOTHYECKUX
HCCIIeIOBAaHUM B JIabopaTopuu U B Ipupo/ie (HaOI0ieHue, U3MepeHue,
HKCIIEPUMEHT, MOJIETUPOBAHHUE);

OBJIaZICHHE 00YYAIOIIUMUCS YMEHUSIMH: CAaMOCTOSTEIbHO HAXOAUTb,
aHaJIM3UPOBATh U UCIOJIB30BaTh OMOJIOTHUECKYI0 HH(POPMALIUIO; MTOJIb30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM; YCTaHABIIUBATH CBSI3b MEXKLY
pa3BUTHEM OHUOJIOTMH U COLUATBHO-IKOHOMUYECKUMH U SKOJIOTMYECKUMU
npobiieMaMu 4eJI0BEUeCTBA; OLICHUBATDH MOCIEACTBHSI CBOEH AEITEIbHOCTHU IO
OTHOILIEHHUIO K OKPY>KaroIIel TPUPOIHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO OKPY’KAIOIIUX JIFOCH; 000CHOBBIBAThH U COOJIIOAATH MEPHI
npoHIIaKTUKK MH()EKIMOHHBIX 3a00JIEBAHMI, TPaBUJIa TIOBEJACHMS B IPUPOJIE U
oOecrieueHust 6€30MaCHOCTH COOCTBEHHOM KU3HEACSATENBbHOCTH B UPE3BbIYANHBIX
CUTYaLMUSIX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa; XapakTepru30BaTh
COBPEMEHHbBIC HAyUYHbIE OTKPBITUS B 00JIaCTU OUOJIOTHH;



pa3BuTHE Y 00YyYaIOIINXCSl MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
IIPOLIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHMOJIOTHH, PEIIAEMBIMU €10 MPoOIeMaMu, METOI0JIOTHEN
OHMOJIOTMYECKOT O UCCIIEA0BAHMS, POBEAEHUS IKCIIEPUMEHTATbHBIX
UCCJIEI0BAHMM, pelIeHHs] OMOJIOrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
0OBEKTOB U MPOILIECCOB;

BOCIIUTaHUE y 00YYaIOIIMUXCSl IEHHOCTHOI'O OTHOIICHHUS K KMBOU MPUPOJIE B
1[EJIOM U K OTJCJIbHBIM €€ 00bEKTaM U SIBICHUSIM; (HOPMUPOBAHNUE SKOJIOTUYECKOMH,
TeHETHYECKOM IPaMOTHOCTH, OOIIIEH KyJIbTYphI TOBEJCHUS B IPUPO/IE;
VHTETPALIMU €CTECTBEHHO-HAYYHbIX 3HAHUN;

pruoOpeTeHNE 00yJaAOIIUMICT KOMIIETEHTHOCTH B PallOHATHBHOM
MIPUPOIOTIOIB30BaHNHU (COOII0OIEHNE TIPaBUII MIOBEICHUSI B TIPUPOJIC, OXPAHBI
BUJIOB, SKOCUCTEM, OMOCGhEephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBS U 3JI0POBbSI
OKpY’Karolux JirojieH (cobmoaeHust Mep mpopuiIakTUKU 3a00JIeBaHUH,
obecrieueHre 6€30MaCHOCTH KU3HEICITSILHOCTH B YPE3BhIUAHBIX CUTYAITUIX
MPUPOTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCITOJIb30BaHHUS
OMOJIOrMYeCKUX 3HAHUHN U YMCHHI B TIOBCETHEBHOM JKHU3HH,

CO3/IaHM€e YCJIOBHUH /I OCO3HAHHOTO BHIOOPA 00yUaIOIIUMUCS HHAUBHUIYaTIbHOM
00pa30BaTeIbHON TPAEKTOPHH, CIOCOOCTBYIONIEH MOCIEAYIOIIEMY
po(hecCHOHATTLHOMY CaMOOMPEIEICHNI0, B COOTBETCTBUU C MHIUBUIYaIbHBIMU
MHTEpeCaMH U MOTPEOHOCTAMH PErHOHA.

OO11ee yucino 4yacoB, OTBEICHHBIX HA U3yYEHUE OMOJIOTUU Ha YIiIyOJIeHHOM
YpOBHE cpeaHero oo1iero oopasonanusi, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B Hefiento).

OT60p opranu3anoOHHBIX (HOPM, METOJIOB M CPECTB 0O0yUECHHSI OMOJIOTUU
OCYIIECTBIISIETCS C YUETOM CeIM(PUKH €TO COJASPKaHUsI U HAIPABIEHHOCTH Ha
MPOJI0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHuUs B OpTraHU3AIHSIX CPETHETO
po(heCcCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM IIPU 00YUEHUN OMOJIOTUH Ha YTITyOJEHHOM YPOBHE
ABJIETCS POBEJEHUE JTA0OPATOPHBIX M MPAKTHUECKUX padoT. Takxke yyactue
00y4aromMXcs B BHIMOTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PA0OT,
TEMaTHKa KOTOPBIX OMPEEISIETCS YUUTEIEM Ha OCHOBE UMEIOIIMNXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.



COJEPXAHUE ObYUYEHUMA

10 KITACC

ConepkaHue nmporpaMmbl, BbIJIETIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJapcTBeHHoi urtorooit arrecranuu (I'MA).

Tema 1. buonorus kak Hayka

CoBpeMeHHast OMOJIOTHs — KOMIUIEKCHast Hayka. KpaTkas uCTOpHst pa3BUTHS
ouonorun. bronornyeckre HayKu M U3y4aeMbIe UMM ITPOOIEMBI.
dyHaaMeHTaIbHbIC, IPUKIAIHBIC U IIOMCKOBBIE HAyYHbIC HCCIICIOBAHUS B
OHOJIOTHH.

3HadeHne Onosioruu B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccun, cBszannbie ¢ Ononorueld. 3HaueHUe OMOJIOTHH B
MPaKTUYECKOM JEATETbHOCTU YEJI0BEKa: MEUIIUHE, CEIbCKOM XO035UCTBE,
MPOMBIILJICHHOCTH, OXPaHE TPUPO/IBI.

JemoHcTpauuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. JapsuHn, V.
I'apsen, I'. Mengens, B. . Bepuaackuu, W. I1. [1aBnos, U. 1. Meunuxkos, H. 1.
Basunos, H. B. Tumodees-Pecorckuii, Jlx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuup! u cxeMbl: «CBA3b OMOJIOTUU C APYTUMH HayKammn», «Crucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble CUCTEMBI U UX U3YUYEHUE

JKuBble cucTeMbl Kak npeaMeT u3ydeHust Ononoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTD U LIEJTOCTHOCTb, CIIOKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLKs],
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiyu KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIIETOUHbIN, TKAHEBBIN,
OPTaHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOU, YKOCUCTEMHBIN
(buoreonenoTuyeckuit), ouochepusiit. [Iporeccol, MPOUCXOAIINE B ) KUBBIX
cucteMax. OCHOBHBIEC MPU3HAKH XKUBOTO. JK13Hb Kak opMa CyIIeCTBOBAHUS
Marepud. Hayku, n3ydaromme »KMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3AIMH.



N3yuenue xuBbIX cucteM. MeTo bl Ononorudeckoit Hayku. Habmonenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanns. [lonstue o 3aBucuMon n
He3aBUCUMOU nepemeHHou. [InannpoBanne skcriepuMenra. [locranoBka u
npoBepka runote3. Hynesas runoresa. [loHsTHE BBIOOPKH U €€ JOCTOBEPHOCTb.
Pa30bpoc B Ononornyeckux AaHHbIX. OllEHKa JOCTOBEPHOCTH MOJTYUYEHHBIX
pe3yapTaroB. [I[puunHbBI HCKaKEHUS PE3yIbTaTOB dKCIiepuMeHTa. [lonstue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabauup! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «bHOIOrHYECKne CUCTEMBI»,
«CBoOIiCTBA KUBOW MAaTEPUM», «Y POBHU OpPTraHU3aLUN KUBOU IPUPOBI,
«CTpoeHune KUBOTHOM KIETKN», « TKaHU KUBOTHBIX», « CHCTEMBI OPTaHOB
YeJIOBEYECKOI0 oprannsmay, «buoreoueHnosy», «buocdepa», «Metoasl n3yyeHus
YKABOW NMPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYJOBaHUE JIJIsi TPOBEACHUS HAOIOICHUH,
M3MEPEHUI, SKCTIEPUMEHTOB.

[Ipaktrueckas padora «lVcronb3oBaHUE pa3IMYHBIX METOAOB MPU U3YUCHUU
JKUBBIX CUCTEM.

Tema 3. buosorus KjieTku

Krnerka — cTpykTypHO-(pyHKIIMOHANIbHASA €IMHULIA KUBOTO. VIcTOpUS OTKPBITUS
kietku. Padotsl P. 'yka, A. JleBenryka. Knerounas teopus (T. l1IBann, M.
[Ineitnen, P. Bupxor). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN KJIETOYHON TEOPUH.

MeTo1b1 MOJIEKYTISIPHOM U KJIIETOYHON OMOJIOTUH: MUKPOCKOIIHSI, XpoMaTorpadus,
aeKTpodopes, METOI MEUEHBIX aTOMOB, (D PepeHIraIbHOe
1eHTpU(yTUpOBaHUE, KyJIbTUBUPOBAHKE KJIETOK. M3yueHne GUKCUpPOBaHHBIX
KJIETOK. DJeKTpoHHas MuKkpockomnus. KondokanbHas Mukpockonus. ButansHoe
(IPYKU3HEHHOE) U3YUYCHUE KIIETOK.

JemoHcTpanuu
IToptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. IllneitaeH, P. Bupxos, K. M. bap.

Tabnurel u cxeMbl: «CBETOBOM MUKPOCKOT, « IJIEKTPOHHBIA MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIAW.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENAPAThl pACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.



[TpakTuueckas padota «3yueHrne MeTOI0B KIIETOUYHOH OMOJIOTHH
(xpomarorpadusi, anekrpodopes, nuddepeHnanbHoe eHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckass Opranu3anusi KJIETKU

XUMHUECKHI cOCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAaMUKpPOAJIEeMEeHThI. Bosa u
e€ poJib KaKk paCTBOPUTEIIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyssiuuu. MuHepalibHbIe BEIIECTBA KIETKH, UX OHoJorndeckas poiib. Poib
KaTMOHOB M aHUOHOB B KJIETKE.

Oprannyeckue BellecTBa KIEeTKU. buonornueckue noaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoJieKyJbl. [lepBuunas
CTpyKTypa Oeinka, menTuaHas CBA3b. BropuuHas, TpeTHuHas, YeTBEPTUUHAS
cTpykTypsl. Jlenatypanus. CoiictBa OenkoB. Kiaccudukanus 6enkos.
buonornueckue pynkuun 0enkos. [IpuoHsL.

YraeBoasl. MoHOCaxapuapl, 1UCaxapubl, OJIMTOCAXAPUIBI U MOJIMCAXAPUIBI.
OOmuii 1aH CTpoeHus U GU3NKO-XUMHUECKHE CBOMCTBA YTIIEBOIOB.
buonornyeckre GyHKIMH yTIIeBOIOB.

Jlumunet. ['unpodunsuo-ruapodobHbie cBoiicTBa. Knaccudukanus munuaos.
Tpurnuuepubl, Gpochoaunuasl, BOCKU, CTepouabl. buonorndyeckue GyHKIuu
munuAoB. O0ume cBoicTBa OMOJOTMYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kuciotsl. [JHK 1 PHK. Ctpoenune HykJI€MHOBBIX KUCTIOT.
Hyxneorunpr. [lpunnun kommiementapHoctu. [IpaBuno Yapradhda. Ctpykrypa
JAHK — nBoitHas criupans. Mecronaxosxaenue u ononorundeckue pynknun JJHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B MoJiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (DYHKIIMH B
kietke. Jpyrue nykneosunrpudocdarsl (HTD). CekenupoBanue JJTHK. Metossl
T€HOMUKH, TPAHCKPUIITOMUKH, TPOTEOMHUKH.

CrpykTypHas Ouoyiorusi: OMOXUMUYECKUE U OMOPU3NYECKUE UCCIEIOBaAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMoMoieKkyl. MonenupoBaHue
CTPYKTYpPBI U (QYHKIIMI OMOMOJIEKYJ U MX KOMILUIEKCOB. KOMIbIOTEpHBIN TU3aiH U
OpraHUYECKUN CUHTE3 OMOMOJIEKY U UX HEMPUPOIHBIX aHAIOTOB.

JleMoHcTpanuu



[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

[wnarpammel: «Pacnpenenenne XMuMAYECKUX 3JIEMEHTOB B HEKUBOUM MTPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabnuue u cxemsol: «Ilepuoandeckast TabaMIIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoNeKyIbl BOb», «BeniecTsa B coctaBe opranu3MoBy, «CtpoeHune
MOJIEKYJIbI Oenka», « CTPYKTYphl OEIKOBOM MOJEKYIb», « CTpOESHUE MOJIEKYJT
yIIIeBOI0BY», «CTpoeHre MOJEKYI TUNUI0BY», « HyKIenHOBbIE KUCIOThI»,
«Ctpoenue Monekyasl ATOy.

O0opynoBaHue: XUMUYECKAs ITOCYAa U 000PYI0BaHUE.

JlaGoparopnas pabota «OOHapyKeHHe OETKOB C TOMOIIBbIO Kau€CTBEHHBIX
peaKIuii».

Jlabopatopnas pabora «VccrnenoBanre HyKJICHHOBBIX KUCIIOT, BHIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIIUU KIETKH

Tunel KJIETOK: SyKapuoTHueckas U npokapuoruueckas. CTpyKTypHO-
(GbyHKUHOHATbHBIE 00pa30BaHUS KIETKU.

Crpoenue npokapuoTruueckoi kietku. Kierounas cteHka 6akrepuit 1 apxei.
Oco0eHHOCTH CTpOEHUS reTepOTPOPHOI U aBTOTPODHON MPOKAPUOTUYECKUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Ctpoenue 1 PyHKIMOHUPOBAHUE SYKApUOTHYECKOM KieTKU. [lna3marnueckas
MemOpaHa (rasmanemma). CTpyKTypa mia3MaTudecko MmemOpansl. TpancnopT
BELLECTB Yepe3 MIa3MaTUUECKy0 MeMOpaHy: nmaccuBHbIi (quddysus,
obneruénnas qudy3us), akTUBHBIN (MIEPBUYHBIN U BTOPUYHBIA aKTHUBHBIH
Tpancnopt). [lomynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca.
DOHAOUMTO3: MUHOIUTO3, (paronuTo3. Jk3o1unTo3. Knerounas crenka. CTpykTypa u
(YHKIMM KJIETOYHOM CTEHKH pacTeHU, TpUOOB.

Hutomnasma. [{uto3ons. [{utockener. puxenne nuromiazMbl. OpraHou bl
kieTkn. OHOMEMOpaHHBIE OPTaHOUIBI KJIETKU: SHOIUIa3MaTHIeCKas CETh
(BIIC), armmapat ["osbku, TM30COMBI, HX CTpOoeHUe U (GyHKIMHA. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJIOB KJIETKU. CTpOEHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm Hamnpaniienus 6enkoB B DIIC. Cunre3 pactBopuMbix O0enkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. [ majakuii (arpanyJisipHbIN) 3HI0IUIA3MaTUYECKUN
petukyinyM. CexkperopHas ¢yHkius anmnaparta ['onbmxu. Moaudukaiims 6€1KoB B



anmapare ['onbmxu. CoptupoBka 6enkoB B anmapate [ 'onbmxu. Tpancmnopt
BEIIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX K1eTOK. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUBI KJIETKWA: MUTOXOHIAPHUH, TIJIACTUIBL.
[Ipoucxoxnenne mutoxoHapuit u miactua. Cumonorenes (K.C. MepexxKoOBCKU,
JI. Maprymnuc). Ctpoenue u QyHKIIMA MUTOXOHApUM U tutactui. [lepBudnsie,
BTOPUYHBIC U CJIOKHBIE TIACTUBI OTOCUHTE3UPYIOIIUX FYKAPHOT.
XJI0pOIUIAaCThl, XpOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUM.

HememOpanusie opranous! kietku CTpoeHue U GyHKIIMH HEeMeMOpaHHbIX
opranouioB kieTku. Pudocomsl. [IpomexxyTounbie GuinaMeHThI.
MuxkpodunameHTsl. AKTUHOBBIE MUKPO(HUIaMEHTHI. MBIIIIEUHBIE KIETKH.
AKTHUHOBBIE KOMIIOHEHTbHI HEMBIIIEYHBIX KJIETOK. MuKpoTpyOouku. Kinerounblit
ueHTp. CTpoeHue U ABUKEHHUE )KTYTUKOB U peCHUYEK. MUKpOTpYOOUKH
uuTomia3mel. Llentpuoibs. benku, acconuupoBaHHble ¢ MUKpO(QUIaMEHTAMU U
MUKpPOTpyOOoukamMu. MOTOpHBIE OENKH.

Snpo. Obonouka sipa, XpOMAaTHH, KapuUOIUIa3Ma, SAPHIIIKY, UX CTPOCHHUE U
bynkuuu. SAnepHsiii 0eaKoBbIi MaTpukc. [IpocTpaHCTBEHHOE paCONOKEHNE
XpOMOCOM B MHTEp(}a3HOM sijipe. DyXpoMaTUH U rerepoxpomatut. benku
XpOMaTHHA — TUCTOHBI. JIMHAMUKA A/IepHOM 000JI0UKH B MUTO3€E. S epHBIN
TPaHCIOPT.

Knerounsie BktoueHuss. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpauuu
[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuter u cxembl: «CTpoeHUE DYKapUOTUYECKON KIEeTKI», «CTpOCHUE KUBOTHOM
KIETK», « CTpOEHHE PAaCTUTENIBHON KIETKI», « CTPOEHHE MUTOXOHIPUIY,
«Snpo», «CtpoeHne NpoKapuOTUYECKOU KIETKI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENAPAThl pACTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTMpEnapaThl OaKTeprUaIbHbIX KIETOK.

Jlabopatopnas pabota «3ydeHne CTpoeHHs KIETOK Pa3IMuHbIX OPTaHU3MOB.
[Ipaktrueckast pabora «3ydeHue CBOMCTB KIETOYHON MEMOPAHBD.

JlabopatopHnas pabora «/cciiegoBanue mia3mMonsa 1 Aeria3mMosn3a B
pPaCTUTEIBHBIX KJIETKAX).



[Ipaktruueckast pabora «3yueHue ABMKSHUS ITUTOILIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. OOMeH BeUIECTB U NPEBPALLEHUE YHEPTUU B KIIETKE

AccuMUIISALNS U TUCCUMUIISLIMAS — JIB€ CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIECTB: aBTOTPO(PHBIN U reTepoTpodHbIN. YUacTue KUCIOpoa B OOMEHHBIX
mpolieccax. JHepreTuueckoe obecrneueHue KieTku: npespaiienue ATO B
O0OMEHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep peakIuil KJIETOYHOTO
MeTabonu3ma. DepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBHUS.
Kodepmentsr. Otnnuust hepMEHTOB OT HEOPTaHUYECKHUX KaTanu3atopoB. benku-
aKTUBATOPHI U OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hePMEHTATUBHBIX
peaKIuii OT pa3IMIHBIX (PAKTOPOB.

IlepBUYHBIN CUHTE3 OPraHUYECKUX BEILECTB B KiIeTKe. DOTOCHUHTES.
AHOKCUTEHHBIN U OKCUTeHHBIN (poTocuHTe3 y OakTepuit. CBeTocoOHuparomniue
MMUTMEHTHI U TIUTMEHTHI PEAKIIMOHHOTO IIeHTpa. Posb XjiopomiacToB B mpoiiecce
dbotocunTesza. CBetoBas 1 TeMHOBas (a3wl. Doroasixanue, C3-, C4- u CAM-Tuns
dbotocuntesa. [IpogykTuBHOCTH (poTOCHHTE3a. BiusiHue pa3nuyHbix (pakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XeMmocunres. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDULIUPYIOLIHE
OakTepuu, xene300akTepun, cepodaKkTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE
XEMOCHHTE3A.

AHa3poOHbIe opranu3Mbl. Buzsl 6poxenus. [TpoaykTel OpokeHUs U UX
WCTIOJIb30BaHUE YEJIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN O0JIC3HEH.

AspoOHbIE OpraHU3MBbl. DTalbl SHEPTeTUYECKOro oomMeHa. [loaroTroBUTEIbHBIM
sTan. [ ko3 — 6ECKUCIOPOIHOE PACIICTICHUE TITFOKO3HI.

buosorndeckoe OKUCIEHNE, WK KJIIETOYHOE AbIXaHue. Poiib MUTOXOHApUM B
nporeccax ouojoruueckoro okucienus. Lluknmaeckue peakiuu. OKUCIUTENHHOE
docdopunrpoBanue. JHepruss MeMOpaHHOTO rpagueHTa npoToHoB. Cunre3 ATO:
pabora nporoHHo AT®-cunTassl. [IpermyiecTa a3poOHOro Myt 0OMeHa
BEILIECTB Niepe] aHaIPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JlemoHcTpannu

[Toptpetst: x. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I[1. Mutuenn, I'. A. 3aBap3uH.



Ta6muie! u cxeMbl: «@OTOCHUHTE3Y, « DHEpreTuYecKuii 0oMen», «bnocunres
6enka», «Ctpoenne pepMeHTa», « XeMOCUHTE3Y.

O06opynoBaHue: CBETOBOWM MUKPOCKOII, 000pY0BaHUE JJIs1 IPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTopHas pabora «/3ydyeHne kaTalIuTUUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
IPUMEPE aMUJIA3bl UM KaTalas3bl)y.

Jlabopatopnas pabota «3ydenne pepMEeHTaTUBHOTO PACIICTUICHHSI IEPOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX M JKUBOTHBIX KJIIETKAX).

JlaGoparopnas pabota «CpaBHEHHE POLIECCOB (POTOCUHTE3a U XEMOCUHTE3A.
JlaGoparopnas padota «CpaBHEHHE MPOLIECCOB OPOKEHUS U JIBIXaHUS.
Tema 7. HacnencrBenHast mHbopmMaliis 1 peaausanus e€ B KIETKe

Peakunn matpuaHoro cunresa. [IpuHIMII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cMHTe3a. Peanu3anus HaciencTBeHHo nndopmanuu. I'eneTnaeckuii
KOJ, ero cBoucTBa. Tpanckpuniusa — maTpuunblii cuaTe3 PHK. [IpuHnume:
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AaHTUNIAPAIIIETbHOCTD, aCUMMETPUYHOCTbD.
Cospeanne marpuunbix PHK B aykapunotnueckoit knetke. Hexkogupyrommue PHK.

Tpancnsnus u e€ sranbl. Yyactue TpancnopTHeix PHK B 6nocunTese Oenka.
VYcnosus 6uocunresa Oenka. KogupoBanue aMiuHOKHUCIOT. Poiib pubocom B
OounocuHTe3e Oenka.

CoBpeMeHHbIe MPEACTABICHUS O CTPOCHUH reHoB. Opranu3anus reHoma y
MPOKAPUOT U 3YKApUOT. Perysiiust akTHBHOCTU T€HOB Y IpOKapuoT. [ unoresa
onepona (®. XKako0, K. Mano). MonekynsipHble MEXaHU3MBbI SKCITPECCUU T'€HOB Y
aykapuoT. Ponb XxpomaTrHa B perynsuuu paboTsl TeHOB. Perynsnus 0OMeHHbBIX
npoiieccoB B kieTke. Kietounslii romeocTas.

Bupychl — HekiIeTouHbIe (POPMBI )KU3HU U 00IUTaTHBIE Tapa3uThl. CTpoeHHe
MIPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKu3HEHHBIN ITUKIT
JHK-conepxkamux supycoB, PHK-cogepkamux Bupycos, 6aktepuodaros.
OOpatHas TpaHCKPUIIIIUS, peBepTa3a, HHTErpasa.

BupycHsbie 3a001€BaHus YeN0BEKa, )KUBOTHBIX, pacteHuil. CIIN/], COVID-19,
COLIMAJIBHBIE U MEIULIMHCKUE TPOOIIEMBI.

buoundopmaTuka: unTerpamys 1 aHaiu3 O0oNbIINX MaccuBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHUECKUX NaHHBIX. HaHOTEXHONIOTMH B OMOJIOTHH |
menuiuHe. [Iporpammupyemsie ¢pyHkimu 6eakoB. CriocoObl JOCTaBKH JIEKapCTB.



JemoHCcTpauuu
IToptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel u cxembl: «bruocunTes Oenka», «I'eHeTHYecKuit Koy, «Bupycoi»,
«bakTtepuodarm.

[TpakTuueckas padota «Co31aHue MOJICIIA BUPYCAy.
Tema 8. JKu3zHeHHBII [IUKIT KIIETKU

Ksnerounslii ukd, ero nepuojsl u peryisuus. Matepdasza u muto3. OcoObeHHOCTH
MPOLIECCOB, TpoTeKatouMx B uHTep(dase. [loaroroBka KIeTKU K JEICHHUIO.
[IpecunTeTHYECKUM (TOCTMUTOTUYECKUHN ), CHHTETUYECKUN U TOCTCUHTETUUECKUI
(MpeMUTOTUYECKUI) IEPHO]IbI UHTEP(DA3BI.

Marpuunsiit cunre3 JJHK — permukanus. [puaiuns! permnkanuun JJHK:
KOMIUJIEMEHTAPHOCTD, MIOJIyKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJIIIEIbHOCTD.
Mexanusm pernkanuu JTHK. Xpomocomel. CTpoeHue xpomocoM. Teromepsl u
TeromMepasa. XpOMOCOMHBIN HA0Op KICTKH — KapUOTHUIIL. [IUTIIIOMTHBIA 1
rariouaHbIA Ha0Opbl XpoMocoM. I'oMostornunabie XpoMocoMsl. [1osoBbIe
XPOMOCOMBI.

I[GJ'ICHI/IC KJICTKHU — MHUTO3. CTa)II/II/I MHTO3a U IMIPOUCXOAAIINE B HUX ITPOLCCCHI.
Tunsl MuTO3A. KapI/IOKI/IHCS U OUTOKHHES. buonorudeckoe 3HaueHUE MUTO3A.

Perynsanust MUTOTHYECKOTO TMKIIA KIeTKH. [I[porpammupyemas kiaeTouHas rudesnb
— arnomnTo3s.

Krerounoe sipo, XpoMocoMBbI, PyHKITMOHATbHASI TEHOMUKA. MeXxaHU3Mbl
npoaudepanuu, 1uPphepeHIUpPOBKH, CTapeHUs U rudenu kietok. «L{upposas
KJIeTKa» — OnonH(opMaTrieckue Mojieiu (QyHKIIMOHUPOBAHUS KIETKH.

JemoHcTpauuu

Tabmuie! u cxeMbl: «  KU3HEHHBIN UK KIETKH», «MuTo3», « CTpoeHue
xpomocomy, «Pemmukanus JJHK».

OOopynoBaHue: CBETOBOW MUKPOCKOII, MUKponpenapathl: « MUTO3 B KJIETKaxX
KOPEILIKa JTyKa».

JlabopatopHas pabora «3ydyeHre XxpoMOCcOM Ha FOTOBBIX MUKPOIIPEapaTax».

JlabopatopHas pabora «HabmroieHrne MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOTIPETIapaTax ).

Tema 9. Ctpoenue u PyHKIIUU OPraHU3MOB



buonorudeckoe paznooopasue opraau3MoB. OTHOKICTOYHbBIC, KOJJOHUATIbHEIE,
MHOTOKJICTOYHBIE OPTaHU3MBbI.

OC0OEHHOCTH CTPOEHUS U KUZHEAEATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe
poTUCThl. KOJIOHHAIbHBIE OPTAHU3MBL.

B3auMocBsI3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHu, Opraibl U CUCTEMBI
opranoB. OpranusM Kak efuHoe 1emnoe. ['omeocras.

Txanu pactenuii. Tumbl pacTUTENTFHBIX TKaHEH: 00Opa3oBaTeIbHAas!, TOKPOBHAS,
MPOBO/SIIAs, OCHOBHAS, MeXxaHU4ecKas. OCOOCHHOCTH CTPOEHUS, PYHKIIHH U
PACIIONIOKEHUS TKAHEN B OPraHaX PaCTEHHM.

TkaHM )KMBOTHBIX U YeJOBEKa. THUIBI )KUBOTHBIX TKAHEMN: DIIUTEINAIIbHAS,
COEJIMHUTENbHAS, MblllIeyHas1, HepBHasi. OCOOEHHOCTH CTpoeHusl, GYHKIMHA U
PacCIIOIOKEHNS TKAHEN B OpraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U FeHEpAaTUBHBIE OPTraHbl pacTeHuil. OpraHbl U CUCTEMBbI
OpPraHoOB XWBOTHBIX U 4elioBeKa. @yHKIIMK OPraHOB U CUCTEM OPraHOB.

Omnopa tena oprann3MoB. Kapkac pacrenuii. CKeaeTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kKHbII 1 BHYTpeHHH ckeneT. CTpoeHne u
THUIIBI COCIMHEHUS KOCTEH.

JIBu>KeHHE OpraHu3MOB. [[BHKEHHE OTHOKIETOYHBIX OPTaHU3MOB: aMEOOUTHOE,
KTYTHKOBOE, peCHUYHOE. J[BIYKEHNE MHOTOKJIECTOUHBIX PACTEHUI: TPOIM3MBI U
HAcTuU. J[BI)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIIIICUHAS
cuctema. Pednexc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprann3mos. Ilorionenne Boabl, YIIEKUCIOro ra3a i MUHEPaJIbHbBIX
BEILIECTB pacTeHUsAMHU. [IuTanne )KMBOTHBIX. BHYTpHIIOIOCTHOE U
BHYTPHUKIIETOYHOE NuIIeBapeHue. [Intanne mo3BOHOYHBIX :KUBOTHBIX. OTIEIIbI
MUIIEBAPUTENIBHOTO TpakTa. [InmeBapurensHbie xenessl. [IumeBapurenpHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pacteHuit. Jlpixanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe apixanue. JlprxaTeapHas TOBEPXHOCTD.
’Kabepnoe u nérounoe apixanue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JlprxaTenpHast cCHCTEMA YeJIOBEKA. MexaHn3M BEHTWISIUWHU JIETKUX Y NTUL U
MJIEKOTIUTAIOMUX. Perysiius apixanus. J{pixaTeabHble 00bEMBI.



TpaHcnopT BEMECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopTt BEIECTB y )KMBOTHBIX. KpOBEHOCHAs crucTeMa U €€ OpraHsl.
KpoBeHnocHasi cucrema nNo3BOHOYHBIX )KUBOTHBIX U 4esoBeka. Cepaile,
KPOBEHOCHBIE COCYbI U KPOBb. Kpyru kpoBooOpalieHus. DBOTIOIUOHHbBIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepLa U € peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacreHuid. Beigenenue y ;KUBOTHBIX.
CokpaturenbHble Bakyoiau. Opranbl BbljiesieHUs. QUIbTpais, CEKpenus u
oOpaTHOE BcachIBaHWE KaK MEXaHU3MbI paOOTHI OPTraHoOB BhIIe/ICHHS. CBA3b
TIOJIOCTH TeJIa C KPOBEHOCHOM U BBIJICJIIUTEIbHOM cUCTeMaMu. Brienenue y
MTO3BOHOYHBIX JKMBOTHBIX U uejoBeka. [louku. CtpoeHne u pyHKIIMOHUPOBAHHE
Hedpora. OOpazoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuid
Y IUCTHI MPOCTEUIINX. 3aluTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa macCCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIINIBL.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3allUTa
opranusma ot 6one3neit. UmmyHnHast cuctema yenoBeka. Kierounslii u
TYMOpPaJIbHBI UMMYHUTET. BpoKn€HHBIN 1 TpuoOpeTEHHBIN crienupuIecKu
UMMYHHTET. Teopus KinoHalbHO-ceneKTUBHOr0 nmmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoOB. Posib Bpoxx1EHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisanuus y OpraHu3MoB. Pa3apaXxuMocTh y OAHOKIETOYHBIX
opranu3moB. Takcucsl. Pa3ipa)xumMocCTh U peryisanus y pacteHuil. Poctosbie
BEILIECTBA U UX 3HAYCHUE.

HepBHas cucreMa u peduiekTopHas peryisiius y >kMBoTHbIX. HepBHast cuctema u
e€ oTaeNbl. DBOJTIONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTAEIBI TOJIOBHOTO MO3Ta ITO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedraexropHas nyra. be3yciioBHbIE 1 yCTIOBHBIE PE(hICKCHI.

I'ymopanpHas perymnsiuus U SHIOKPUHHAS CUCTEMA JKUBOTHBIX U YEIOBEKA.
JKesne3pl SJHIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[elicTBE TOPMOHOB.
B3auMocCBs3b HEPBHOM U SHAOKPUHHOU cucTeM. [ unoranamo-runopusapHas
cucremMa.

JemoHcTpannu

IToptper: U. 11. [1aBnos.



Tabnuter u cxeMbl: «OTHOKIIETOYHBIE BOJAOPOCIN», « MHOTOKIIETOUHBIE
BoJIopociny, «bakrepuny, «IIpocteiimmey, « Opranbl HIBETKOBBIX PAaCTCHUIN,
«CurcTeMbl OpraHOB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEE CTpoeHUE
HaceKOMbIX», « TkaHnu pactenuit», «KopHeBble cucteMbl», «CTpoeHHE cTE0IS»,
«CTpoeHue TUCTOBOM MIIACTUHKWY, « TKaHU )KUBOTHBIX», « CKEJIET YETOBEKaY,
«ITnmeBapurenbHas cuctema», « KpoBeHocHas cucrtema, «/lprxarenbHas
cucremay, «HepBHas cuctema», «Koxay, «MpllieuHas cuctemay,
«BplaenurenbHas cucteMay, « JHIOKpUHHAs cuctemMay, « CTpOCHUE MBIIIIBDY,
«mmyHuTeT?, «KHeuHononocTHoie», «CxeMa MUTAaHUSI PACTEHUI,
«KpoBeHOCHBIE CUCTEMBI T03BOHOYHBIX )KUBOTHBIX», «CTpOeHUE TUAPHIY,
«CtpoeHue miaHapun», « BHyTpeHHEe CTpOeHUE JOKI€BOro uepBsi», « HepBHas
cuctema poioy, «HepBHas cuctema Jsrymkn», « HepHas cucrema
npecMbIKaromuxcs», « Hepsuas cucrema nruny, «HepsHas cucrema
MIIEKOTTUTaromux», «HepBHas cuctema genoBekay, «Peduexcy.

O0opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OJJHOKIETOYHBIX
OpPTraHMW3MOB, MUKPOIIpENapaThl TKAHEH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN
HACEKOMBIX, UTJIOKOXKHX, )KUBBIE SK3EMIUISIPbl KOMHATHBIX pacTEeHUH, repoapun
pacTeHuil pa3HBIX OTACIIOB, BIAXKHBIC TIPETapaThl )KUBOTHBIX, CKEJICTHI
MO03BOHOYHBIX, KOJUICKIIMHA OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
00OpyIOBaHUE JIJIsl IEMOHCTPAIIMU TIOYBEHHOTO U BO3/YIITHOTO MUTAHUS PaCTEHUH,
pacuierieHus KpaxmMasa v 0eJIKOB Mo IeHCTBUEM (PEpPMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPALIMU OMBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma
JIbIXaTeNbHBIX ABM)KEHUN, MOJIEJINA TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopnas pabota «/3yueHue TkaHel pacTeHUI».
JlaGoparopnas pabota «/3ydueHue TkaHel KUBOTHBIX).
JlabopatopHas pabora «/3yueHre opranoB IBETKOBOTO PACTEHUSD.
Tema 10. PazmMHOX€EHME U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHS OPraHU3MOB: OeCcroioe (BKJIK0Yasi BEF€TaTUBHOE) U
110J10BO€. Bubl 6ecronoro pa3sMHOKEHUs: IOUKOBAHUE, CIIOPYJISILIMS,
(dbparmeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmHoxkeHue. [TomoBbie KIeTKHU, Uiau raMmeTsl. Meio3. Ctaanu Meiosa.
IToBenenue xpoMocoMm B Meito3e. Kpoccunrosep. buonorndyeckuii cMbICiI Melio3a u
II0JIOBOTO mporecca. Meno3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzapoasimeBoe pa3Butue. ['ameTorenes y >kuBOTHbIX. [10JIOBBIE KEJIE3HI.
OO6pa3oBaHKE M Pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaToreHes u ooreres. CTpoeHue
TOJIOBBIX KJIETOK.

Onnoa0TBOpeHNE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUTOIOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTenorenes.

NunuBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa O
pa3BUTHH OpraHu3MOB. MopdoreHes — o7iHa U3 TJIABHBIX MPOOIJIEM SMOPHOIOTHH.
Konnenius mopdorenoB u Mojaenn Mmopdorenesa. Ctaauu aMOproreHesa
KUBOTHBIX (Ha nmpumepe JArymku). Apoodnenue. Tunsl qpodieHust.
JleTepMuHUpPOBAHHOE U HEACPMUHUPOBAHHOE apoldiieHue. biacryna, Tumbl
omactyn. OcoOeHHOCTH JPOOICHHS] MIICKOTIMTAIOIINX. 3apOIBIIIEBHIE JINCTKU
(racTpynsanus). 3akiagKa OpraHOB U TKaHEH U3 3apOABIIIEBBIX JTUCTKOB. B3anMuoe
BJIMSIHUE YacTell pa3BUBAIOIIETOCs 3apo/ibliia (AMOpPHOHAIbHAS UHIYKIHSA).
3axIajKa riiaHa CTpOSHUS JKUBOTHOTO KaK Pe3ysIbTaT HePAPXHUECKUX
B3aMMOJIEUCTBUI reHoB. BiusiHue Ha SMOpUOHANTBHOE PAa3BUTHE PA3IMYHBIX
(hakTOpOB OKpY’KAIOIIEH CPEIBI.

Poct u pazButue xxuBoTHbIX. [locTaMOproHanbHbIM niepuoa. [IpsimMoe u Henpsmoe
pa3Butue. PazButue ¢ Mmeramop(o3oM y 6€Crio3BOHOUHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. bronoruueckoe 3Ha4eHUE NPSIMOTO U HETIPSIMOI'O Pa3BUTHS, UX
pacnpocTpaHeHue B IpupoAe. TUIlbl pocTa )KMBOTHBIX. DAaKTOPBI pEryJsiiuu pocTa
YKUBOTHBIX U YesioBeka. CTauy MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yenoseka. [leproael oHTOreHesa yenoseka. CrapeHue U CMEpPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxeHue u pasButue pacrenuil. 'amerodut u cnopodut. Meiio3 B
’KU3HEHHOM IuKJIe pacTeHuil. OOpa3zoBaHue CIIOp B MpoIecce Meiio3a.
["amerorenes3 y pacteHuil. Omaog0TBOPEHHUE U Pa3BUTHE PACTUTEIIBHBIX
OopraHu3MoB. J[BOiiHOE OTUIOJOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpazoBaHue u
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.
JemoncTpanuu
IToptpetsr: C. I'. HaBamun, X. [lInemas.

Ta6mume! u cxeMbl: «BereratuBHOE pa3zMHOXKEHHE, « THUITBI OECIIOIOr0
pa3sMHOXKEHUD», « Pa3MHOXEHHE XJIaMUIOMOHAbI», «Pa3MHOXKEHUE IBIJIEHBDY,
«Pa3MHOXeHue Tuipel», «Meio3», «XpoMocoMbl», «['ameTorenes», «CTpoeHue
AUIEKIIETKU U criepMaTo3ouia», « OCHOBHBIE CTaIuU OHTOTeHe3ay, «lIpsimoe u



HENpsIMOE pa3BUTHUEY, «Pa3BUTHE MaliCKOro KyKa», «PazButue capanum»,
«Pa3Butne narymkmn», «/[BOMHOE OIII0I0TBOPEHNE Y IBETKOBBIX PACTCHUIN,
«CTpoeHue ceMsiH OJTHOJI0JIbHBIX U JBYJOJIbHBIX PacTEHUID, « KU3HEHHBIN ITUKII
MOPCKOM KamycCTbl», « KU3HEHHBIN LUK MXa», «  KU3HEHHBINA LIUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpEeNapaThl SIMIEKIECTOK U
CIIEpPMATO30U10B, MOAENb «LIUKII pa3BUTUS JIATYILKNY.

Jlabopatopnas pabota «3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpernapaTax.

[IpakTrueckas pabota «BbIsiBIeHHE TPU3HAKOB CXOACTBA 3aPOIbIIIEH
ITO3BOHOYHBIX JKMBOTHBIX).

JlabopatopHas pabora «CTpoeHHne OpraHoB Pa3MHOKEHUS BBICIIMX PACTEHHI.
Tema 11. I'eneTnka — HayKa 0 HaCJIEACTBEHHOCTH U U3MEHUYNBOCTH OPraHU3MOB

Wcropust cTaHOBNIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotsl I'. Mennens, I
ne @pusza, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B PA3BUTUN T€HETUKH.
Pabotsl H. K. KonbioBa, H. . BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TTOHITUSA U CUMBOJIbL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TE€HBI, ATbTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAsl IMHUSA, TUOPUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE METO/IbI TEHETUKU: TUOPUJIOIOTUYECKUH, IIUTOJIOTUYECKUA,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JleMoHcTpanuu

[Toptperst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. BaBunos,
A. H. benozepckuit, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-
Pecosckuii.

Tabmuie! u cxeMbl: «MeTobl TeHeTUKN», «CXEMbI CKpEITUBAHUS.
JlaGoparopHas pabota «/[po3oduia kak 00bEKT FreHEeTHUCSCKUX MCCIICIOBAHUI.
Tema 12. 3akOHOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBbiii 3axkoH MeHaens — 3aKoH eIMHOo00pa3us
ruOpuioB nepeoro nokosueHus. [IpaBuno goMuHupoBanus. Bropoil 3akoH
MeHens — 3aK0H paclleIuIeHus IPU3HAKOB. L{uTonornuyeckue OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ unore3a YucToThl raMer.



Ananu3upyroliee ckpemuBanue. [IpoMexxyTOuHbIM XapakTep HacJIe0BaHHUS.
Pacmienienre npu3HakoB MPYU HEMOJIHOM JOMHUHUPOBAHUH.

JurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHMs MPU3HAKOB. L{uTomOrnueckre OCHOBbI IUTMOPUTHOTO
CKpEIBaHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Pabotel T. Moprana. CuerieHHOe
HacJIeIOBaHUE T€HOB, HAPYIICHHUE CUCIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TEOpHsI HACTIEICTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIM MEXAHU3M ONPEIEIICHUS M0J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ OMOTramMeTHBIN U TeTeporameTHbI noJl. ['eneTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CHETIEHHBIX C TTOJIOM.

I'enotun kak nenocTHas cucrtema. [lenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHo>xecTBEHHBIN ajiein3M. B3anMmoaelicTBre HealJIeIbHBIX T'€HOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

I'eHeTHYECKMIT KOHTPOJIb PA3BUTHUS PACTEHUMN, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX TIPOIIECCOB, TOBEACHHS M KOTHUTUBHBIX (DyHKITUH.
['eHeTHyeCcKre MEXaHU3Mbl CUMOMOTE€HE3a, MEXAHU3MbI B3aUMOJCHCTBHS «XO35IMH
— Mapa3uT» U «X03IUH — MUKpOOHOM». ['eHeTnYeckre acreKThl KOHTPOJIS U
M3MEHEHHUSI HACJIeICTBEHHON HH(POPMAIUU B MOKOJEHUSIX KIETOK U OPTraHU3MOB.

JemoHcTpauuu
IToprpersr: I'. Mennens, T. Mopras.

Tabnuter u cxemsbr: «IlepBoiii 1 BTOpo# 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upyrolee cKpenuBanrey, «Hemoanoe 1oMuHUpPOBaHUEY,
«ClerIeHHOE HaclieIOBaHUE MPU3HAKOB Y 1po30duiib», «['eHeTuka moiay,
«Kapuotun yenosekay, «Kapuortun apo3oduiby, «Kapruotun nTuis,
«MHO>XECTBEHHBIN alIenn3my», «B3auMoaeicTBUE TCHOB).

O0opymoBaHHE: MOJEINb JIJIS JEMOHCTPAIIMN 3aKOHOB €TMHOO0pa3us THOPHUIOB
TIEPBOTO TIOKOJICHUS U PaCIICILICHUS TPU3HAKOB, MOJIEIb JIJIs JCMOHCTPAIIUN
3aKOHA HE3aBUCHMOTO HACJIE0BAHUS MPU3HAKOB, MOJICIIb JIJIs IEMOHCTPAIIUH
CIIETIJICHHOT'O HACJICIOBAHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII, MEKpOTIpenapar:
«JIpozodumay.

[IpakTrueckas padota «/3ydeHue pe3yabpTaTOB MOHOTHOPHUIHOTO CKPEITUBAHUS Y
Jp030(UITBI.



[TpakTrdeckas padbota «/3ydeHne pe3yIbTaTOB TUTHOPHIHOTO CKPEIIUBAHUS Y
TPO30(HITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTH

B3aumoseiicTBue reHoTUNA U Cpeibl py (GOPMUPOBAHUU (PEHOTHIIA.
M3MeHYnBOCTD NPU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKUA. Buibl
U3MEHYUBOCTH: HEHACIIEACTBEHHAs U HACJICACTBEHHAS.

MoaudukannonHas U3MEHYUBOCTh. Posib cpeabl B hopMupoBaHUU
MOIU(PUKAIMMOHHON N3MEeHUYNBOCTH. HopMma peakiinu nmpu3Haka. BapuanmoHHbIi
psia u BapuannonHas kpusas (B. Moranncen). CBoiicTBa MOAN(PHUKAIIIOHHOM
W3MEHYHUBOCTH.

I'eHoTunnueckas n3MeHYHUBOCThb. CBOMCTBA T€HOTUIINUYECKOI N3MEHYUBOCTH.
Buapl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHASI.

KomOuHaTHBHAS M3MEHYMBOCTL. Me03 U MOJIOBOM MTPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. P0OJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3IaHUHU
TeHETHYECKOr0 pa3Ho00pa3us B Impejiesiax OJTHOrO BUIA.

MyTanmoHHass "3MEHYUBOCTh. BUIbI MyTaluii: reHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHbBIE U UHAYIIUPOBAHHBIE MyTalluu. S 1epHbIE U
HUTOIUIa3MaTuYeckue Mmytanuu. COMaTU4eCKUe 1 MojJoBble MyTauuu. [IpuanHel
BO3HUKHOBEHUS MyTalnil. MyTareHsl ¥ UX BIUSIHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PSIJ0B B
HacnenacTBeHHo naMeHunBocTy (H.W. BaBunor). BHesnepHas n3aMeHYMBOCTD U
HACJIEICTBEHHOCTb.

ONHUTreHeTUKA 1 SIIMI'CHOMMKA, POJIb SIIMI'CHCTHYCCKHUX (b&KTOpOB B HACJI€A0BaHNN
H U3MCHYHMBOCTH (b@HOTHHH‘-IGCKHX ITPU3HAKOB Y OPraHNU3MOB.

JleMoHcTpanuu
IToprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuie! u cxeMbl: «Buapl n3MeHUYnBOCTHY, «MoauduKarmoHHas
M3MEHYHUBOCTHY, «KOMOMHATHBHAS H3MEHUHUBOCTEY, «Meio3y,
«OnnonmoTBopeHuey, «I 'eHeTnueckre 3a00J1eBaHus YeIOBEKay, « BHIBI MyTaInii.

OOopynoBaHue: )KUBbIE U TepOApHbIE FIK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pUCYHKH ((poTorpaduu) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlabopatopnas pabora «VccienoBanue 3aKOHOMEPHOCTEN MOIU(UKAITMOHHON
M3MEeHYUBOCTHU. [locTpoenue BapuaiimoHHOro psijia U BapUAILIMOHHON KPUBOY.



[Ipaktrueckas padora «MyTtanmu y a1po30¢huisl (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. ' eneTuKa ye1oBEKA

KapuoTun uenoseka. MexayHapoaHas nporpaMma MCClIeI0OBaHUsI TeHOMA
yesoBeKka. MeToibl U3y4YeHUs TCHETUKHU YEJIOBEKA: T€HEaJTOTUYECKUH,
OJIN3HEIIOBBIN, IUTOTCHETUYECKUH, TTOMYJISIIMOHHO-CTATUCTUICCKHM,
MOJIEKYJISIpHO-TeHeTHUeCKUl. COBpEMEHHOE OMpeieiCHHE TeHOTHUIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIIE€ C TOMOIIBIO
[TI1P-ananu3a. HaciencrBenHbie 3a001eBaHus YelIOBeKa. | €HHbIE M XPOMOCOMHBIC
OoJie3Hu veoBeKka. bojie3Hu ¢ HacIeACTBEHHOM MPEIPacIioNOKEHHOCTHIO.
3HaYeHUE MEIUIIMHCKOW T€HETUKHU B MPEJOTBPAICHUHN U JICYCHUU T€HETUYECKUX
3a007eBaHn yeoBeka. MeMKo-reHeTUIeCKOe KOHCYIbTUpoBaHue. CTBOIOBBIC
KJIETKH. [[oHsATHE «TE€HETUYECKOTO0 rpy3a». ITUUECKHUE aCIIEKThl UCCIICI0BAaHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue pakToOpbl MOBBIIIEHHON YyBCTBUTEILHOCTH YEJIOBEKA K
bu3HYEeCKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpY>Karolen cpebl. ['eneTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JemoHCTpauuu

Tabmuus! u cxemsl: «Kapuorun yenoseka», «MeTobl U3yUeHUs] TEHETUKU
4eJI0BeKay, «I eHeTndeckne 3a00JI€BaHUs YETOBEKAY.

[TpakTuueckas padbota «CocTaBiieHHE U aHATIU3 POJAOCIOBHOMN.
Tema 15. Cenekius opraHu3MoB

JlomecTukanus u celeKius. 3apoKICHUE CEJICKIIUN U IoMecTUKauu. Yuenue H.
. BaBuiioBa o LleHTpax npouCX0KIEHUS 1 MHOT000pa3usl KyJIbTYPHBIX
pacteHuid. Poiib cenexium B CO3JaHuU COPTOB PACTEHUMN U MOPOJ] KUBOTHBIX.
Copr, nopoaa, mraMm. 3aKOH TOMOJIOTUYECKUX PSIJOB B HACIEICTBEHHOU
n3menunBoctu H. V. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHON pabOTHI.

MeTtopbl ceneKIMoHHON paboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIN U
WHIMBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. McnpiTanue
MIPOU3BOAUTENEH IO TOTOMCTBY. OTOOP MO TEHOTHUITY C IIOMOIIIBIO OIICHKU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak MeToJ] CEIEKIIMOHHOW paboThl. PaananuonHuslil u
XUMUYECKUN MyTareHe3 Kak HICTOUHHUK MyTalluid y KyJbTypPHBIX (hopM



opranu3MoB. Vcriosnp30BaHHE TEHOMHOI'O PEAKTUPOBAHUSA U METOIOB
pexomOuHaHTHBIX JIHK 11t monydeHrs ucxoIHOTO MaTepHuaa Jijisl CEJICKITUH.

[Tonyyenue nonumiou10B. BHyTpuBuaoBas rudpuanzanus. bau3kopoacTBeHHOE
CKpelIMBaHue, WK UHOpUAUHT. HepoacTBEHHOE CKpeIBaHuE, WK ayTOPUIUHT.
I'eTepo3uc u ero npuuuHsl. Mcnons3oBaHue retepos3uca B cenekuuu. OtaanéHHas
rubpuauzanus. [Ipeononenue Oecrnoaus MEXBUAOBBIX THOpUI0B. JlocTrxkeHUs
CEJICKLIMU PACTCHUN U KUBOTHBIX. «3€IEHAs PEBOIIIOLIMS.

CoxpaHeHue 1 U3y4YeHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKAX POJUYEH NJIs1 CO37]aHUSI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO03IHCTBEHHBIX
KyJIbTYp. I3yueHne, CoOXxpaHEeHNE U YIIPABJICHUE TEHETUUECKUMU PECYPCAMU
CEJbCKOXO03AMCTBEHHBIX U ITPOMBICIIOBBIX KUBOTHBIX B LEISAX YIyUIICHUS
CYUIECTBYIOIINX U CO3JaHHS HOBBIX MTOPOJ, JINHUK U KPOCCOB, B TOM YHUCJIE C
MIPUMEHECHUEM COBPEMEHHBIX METOJOB HAYUYHBIX UCCIICIOBAHUN, IEPEAOBBIX UAECH
Y MEPCHEKTUBHBIX TEXHOJIOTUH.

JemoHcTpannun

IToptpersr: H. 1. Basuios, 1. B. Muuypumn, I'. [{. Kapnieuenxo, I1. I1.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuiiel u cxeMbl: «L{eHTpbI TPOUCXOKIECHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHu», «3aKOH FOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON U3MEHYUBOCTI,
«Metonpl cenekiumny, «Otnanéunas rudbpuauzanusy, «MyTtarenesy.

JlabopatopHas pabora «/3yueHre copToB KyJIbTYPHBIX PACTEHUI U MTOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGoparopnas pabota «l3ydeHne MeTo10B CEISKITUN PACTCHUI.
[Ipaktrnueckas padora «IIpuBUBKa pacTeHUID».

Okckypeust «OCHOBHBIE METOJIBI M IOCTHYKCHUS CEJICKITUU PACTCHUHA U YKUBOTHBIX
(Ha CEeNeKIMOHHYIO CTAHIINIO, INIEMEHHYIO (pepMy, COPTOMCIIBITATEIBHBIA YYaCTOK,
B TETUIMYHOE XO3SICTBO, B JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIA HAYYHOTO
HEHTPA)».

Tema 16. BHOTEXHOJIOTUS U CHUHTETHYECKASA OUOJIOT U

OOBEKTHI, UCIIOJIb3yEMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBbl, UX XapaKTEepUCTHKA. TpaaulunoHHas OMOTEXHOJIOTHSL:
XJiIeOOTeuYeHHe, MOIyYeHUE KUCIOMOJIOYHBIX TPOIYKTOB, BUHOEIIHE.
Muxkpobuonornyeckuii cuaTe3. OOBEKTbl MUKPOOHOJIOTHYECKUX TEXHOIOTUH.
[IpousBoAcTBO O€IKa, aAMUHOKUCIOT U BUTAMUHOB.



Co3nanue TeXHOJOTUil U UHCTPYMEHTOB 1I€JICHANPABICHHOTO U3BMEHEHUS U
KOHCTPYUPOBAHUSI TECHOMOB C LI€JIbIO MTOJTYUYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKaIuX HE BCTPEUAIOIIHNECS B PUPOIC OMOCHHTETHUECKHE MY TH.

Kinerounas naxxenepus. MeToasl KyJIbTyphl KJIETOK U TKAHEN PACTEHUN U
KUBOTHBIX. KpnoOanku. ComaTuueckasi rTHOpuan3alns U COMaTHYECKUN
smOpuorenes. Mcnosib3oBaHue rarmionioB B cenekiuu pacreHuit. [lomyuenue
MOHOKJIOHAJIbHBIX aHTUTEN. VICII0/Ib30BaHe MOHOKIIOHAJIBHBIX U
IIOJIMKJIOHAJIbHBIX aHTUTEN B MequLIMHE. VICKyCCTBEHHOE OILIOAOTBOPEHHUE.
PexoHCTpyKIIHS AMIEKIECTOK U KIIOHUPOBAHUE )KUBOTHBIX. MeTo
TPAHCIUIAHTALMU SAEP KIETOK. TEeXHOJIOruU 0310POBIICHUS, KYJIbTUBUPOBAHUS U
MHUKPOKJIOHAJIIBHOTO PA3MHOKEHHMS CENbCKOXO3AMCTBEHHBIX KYJIBTYP.

XpOMOCOMHAas1 ¥ TeHHAsi HHKeHepus. VICKyCCTBEHHBINM CUHTE3 I'€Ha U
koHcTpyupoBaHue pekomonHaHTHbIX JJHK. Co3nanne TpaHCT€HHBIX OPraHU3MOB.
JlocTrkenus U EePCIIEKTUBBI XPOMOCOMHOM Y TEHHOW UHKEHEPUH.
DKOJIOTUYECKHUE U ITUYECKUE TTPOOIEMbI TEHHON UHKEHEPUU.

Menuuuackue ouorexnonoruu. [loctrenomuas nudponas meaunuHa. [TLP-
JMarHocTuka. MeTaboJIOMHBIN aHain3, TeHOIIEHTPUYSCKUH aHalu3 MpoTeoMa
YyeJIoBeKa JUIsl OLICHKU COCTOSTHUS €T0 310pOBbs. VICIIOIb30BaHNE CTBOJIOBBIX
KJIeTok. TapreTHas Tepanus paka. 3D-OnonHxeHepHs U1 pa3padOTKH
GbyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTUMN, CO3aHUSI KOMITJICKCHBIX
TKaHEH COYeTaHUEM TEXHOJIOTUH TPEXMEPHOTO OMOTIPUHTHHTA U cKaddonauara
JUISL PELICHUS 3a7a4 EPCOHATM3UPOBAHHON MEIUIHBL.

Co3anue BEeKTOPHBIX BaKIMH C 1IETbI0 00eCTIeueHUs KOMOUMHUPOBAHHOM 3alIUThHI
ot Bo3Oyauteneir OPBU, ycranoBieHrne MOJIEKYJIIPHBIX MEXaHU3MOB
¢ysnxuonnposanus PHK-conepxainx BUpycoB, BBI3bIBAIOIIMX 0COO0 OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHCcTpauuu

Tabnuiiel u cxeMbl: «Mcrnoap30BaHNEe MUKPOOPTaHU3MOB B TPOMBIILIEHHOM
MPOU3BOACTBEY, «KnerouHast uHxkeHepus», «l eHHass HHKECHEPUS».

JlaGoparopnas pabota «/3yueHue 00beKTOB OMOTEXHOJIOT .
[Ipaktrueckas pabora «IloydeHrne MOTOYHOKHUCIBIX TPOTYKTOBY.

Okckypeus «bruotexHonorus — BaxxHenas npou3BoAUTENIbHAS CUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.



11 KITACC

Tewma 1. 3apoxaeHue U pa3BUTHE YBOTIOIMOHHBIX MPEACTABICHUM B OMOJIOTHI

OpommonmonHas teopust Y. Japeuna. [Ipennocbuiku BO3HUKHOBEHHUS TApBUHU3MA.
JKu3Hb u HayuyHas aesrenbHOCTh Y. JlapBuHa.

JIBrokyiye cuisl 3Boatouny BU10B 1o Y. JlapBrHY (BBICOKAsi HHTEHCUBHOCTb
pPa3MHOKEHUSI OPraHU3MOB, HACJIECTBEHHAs H3MEHYUBOCTh, O0pb0a 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunteTndeckoi Teopuu 3Botonun (CTI). HelrpanbHas Teopus
sBomouu. CoBpeMeHHas HBOJIIOIIMOHHAs] OMOJI0THs. 3HAUEHHUE SBOTIOLMOHHOM
TEOpUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JlemoHCTpauuu

[Toptpetsi: Apucrotens, K. JIunnei, XK. b. Jlamapk, 3. K. Cent-Uinep, K. Kiobe,
Y. lapsun, C. C. UerBepukos, . U. lImansraysen, /. Xonnein, /1. K. benses.

Tabmuiel u cxembl: «Cuctema xuBoit npupoasl (1o K. Jlunuerw)», «JlectHuna
KUBBIX CcyIiecTB (1o Jlamapky)», «Mexanuzm GopMUpoOBaHUS MPUCTIOCOOTICHUHN Y
pacTeHul 1 )kUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nytemectus Y.
Hapsuna», «Haxonku Y. [{apBunay, «®@opmbl 00pbObBI 32 CYIIECTBOBAHUEY,
«IToponpl romy6eiy, «MHOrooOpasue KyJabTypHbIX opM KarmycThl», «Ilopoab
JIOMAIITHUX KUBOTHBIX», «CxemMa oOpazoBanust HOBbIX BUAOB (110 Y. J[apBuny)»,
«CxeMa COOTHOIICHUS JBUKYIIUX CUJI 3BOJIIOIUNY», «OCHOBHBIE MTOJIOKEHHS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MukposBomtonus 1 €€ pe3ynbTaThl

[Tomynamus Kak 3jieMeHTapHas eIuHUIA 3BOTIOIU. COBPEMEHHBIE METO/IbI
OLIEHKU TE€HETHUYECKOr0 pa3HO00pa3us U CTPYKTYpbl nomyisuuid. Mzmenenue
reHo(oH/1a MOMyJISIUK KaK 3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHetrueckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOnemenTapHbie (HAKTOPHI (IBUKYIINE CUITBI) SBOIONUN. MyTallMOHHBIN MPOIIECC.
Komb6unatuBHas n3smMeHunBoCTb. [pelid reHoB — ciyuaiiHple HEeHANPaBIECHHBIC
M3MEHEHHUSI 4acToT ajuieneit B monynsiusax. dpdekt ocHoBaTens. dpdext
OyThUIOYHOTO ropJbiiika. CHUKEHUE T€HETUYECKOI0 Pa3HO00pasusl: MPUUUHBI U
cnenctBus. [IposiBnenue 3¢ dexra apeiidha reHoB B OOJIBITUX U MaJTbIX
nonysuuax. Murpauuu. M3onsuus nonyasuuid: reorpaduyeckas
(mpocTpaHcTBeHHAs ), Onosoruueckas (penpoayKTuBHas).



EctecTBeHHbI 0TOOp — HampaBIsAOmui (PaxTop IBOTOIUN. DOPMBI
€CTECTBEHHOTO 0TOOpA: MBIKYIIHNH, CTAOMIN3UPYIOIINH, pa3phIBAIOIINAN
(mm3pyntuBHbIi). [TonoBoit 0T60p. Bo3HUKHOBEHKE U 3BOJIONUS COLUATBLHOTO
MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco6IeHHOCTh OPraHU3MOB KaK Pe3yibTaT MUKPOIBOIIOLIUH.
Bo3HukHOBeHHE MPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(ho3bl U
uauoananrtanuu. [Ipumepsl nprucnocobiennii y opraHu3MoB: MOPGOJIOTHUECKHE,
dbusnonornyeckue, OMOXMMHUUYECKHE, MoBeeHYecKre. OTHOCUTEIBHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunoobpazoBanue kak pe3yibTar
MUKPO3BOIIOLUH. M305ms11s — KiroueBoid paktop BuooOpa3zoBanus. [lytu u
crocoObl BU1I000pa30BaHus: ajionarpuyeckoe (reorpadguieckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE), KMTHOBEHHOE» (TIOJUILIIONAN3AIINS,
rubpuan3zanus). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GoOpMHPOBaHUS OMOJIOTMUYECKOTO pa3HOOOpa3usl.

Pounb aBomIONIMOHHOM OMOI0THYU B pa3paboTKe HAYYHBIX METOJIOB COXPAaHEHUS
o6ropaznoobpasusi. MUKPOIBOIIOINHUS U KOIBOIIOIHUS MTAPA3UTOB U UX XO35EB.
Mexanu3Mbl GOpPMHUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C
HEW.

JemoncTpanuu
IToptpetsl: C. C. YerBepukos, J. Maiip.

TaOnuup! 1 cxembl: «MyTallMOHHAs U3BMEHYUBOCTBY, «[lomysionHas CTpyKTypa
BUJIa», «CxeMa MposiBiIeHUs 3akoHa Xapan—BaitnOepray, «IBuxyiiyue cuibl
HBOJTIOLIUNY, « DKOJOTHYECKasi U300 MOIYJIALUNA CEBAaHCKOM Qopenny,
«I['eorpaduueckas n30aA1MA TUCTBEHHUIIBI CHOUPCKOM U JTMCTBEHHULIBI
naypckon», «[lomyassrOHHbBIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB U )KEPTBY», «Cxema
JENCTBUSA €CTECTBEHHOIO 0TOOpay, «DopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«nycrpuanbasiii MeTaHu3M», <« KuBble nckonaeMbiey, « [OKpOBUTEIBCTBEHHAS
OKpacka KMBOTHBIX», «lIpexynpexaaromas okpacka ;KMBOTHBIX,
«Dusnonornueckue ananrauumny, «[Ipucrnoco0ieHHOCTh OPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Bunay», « Bunasl-nBoiiHukn», «CTpykTypa BUa B
npupoze», «CrocoObl Bugo00OpazoBaHus», «I'eorpadguueckoe Bugoodpa3oBaHue
TpEX BUAOB JaHbIILIENH», « IKOJIOrMUECKOe BUA000pa30BaHUE BUI0OB CUHUIDY,
«ITomumonsl pacteHuin», «KamyctHo-penednbiii THOpUI.



O6opynoBaHue: repoapuu pacTCHUM, KOJJICKIIMH HACEKOMBIX, Uydesa ITHIl U
3BEpe ¢ MpUMEPAMH Pa3IMYHBIX TPUCTIOCOOICHHH, Yydera ITHI] ¥ 3Bepei
Pa3HbBIX BUJIOB, TepOapUH paCTEHUN OJIM3KUX BUOB, 0OPA30BABIIUXCS
Pa3IUYHBIMU CIIOCOOaMU.

JlaGoparopHas pabota «BrIsiBieHHE U3MEHUMBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaboparopHas pabota «IIpucrnocoOieHrs OpraHu3MOB H UX OTHOCHUTEIbHAS
11€71€CO00Pa3HOCTDY.

JlabopatopHas pabora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.
Tema 3. MakposBomtonus U €€ pe3yybTaThl

MeTtobl n3ydeHus: MaKpo3BOJIIOIMU. [1aeoHTOoIOrnYecKue MEeTOAbl U3yUYCHUS
sBommoruu. [lepexonnsie hopmbl U GUIOTEHETUYECKUE PSAABI OPTAaHU3MOB.

buoreorpaduyeckue Metoapl uzydeHus 3Booruu. CpaBHenue Gaopsl v GpayHbl
MaTEepPUKOB U OCTPOBOB. bruoreorpaduueckue odaactu 3emiu. Buabl-sHaeMuku u
PEJIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBbHO-MOP(HOIOTrMUECKUE METO bl U3yUECHHUSI
ABONIIOLMU. [ 'eHeTHYeCcKre MeXaHU3Mbl HBOJIFOIIMU OHTOT'€HE3a U TOSIBICHUS
HBOJIFOIMOHHBIX HOBILIECTB. [ 'OMOJIOTHYHBIE U AHATOTUYHBIE OPTaHBI.
PyaumenTapHble opraibl U aTaBU3Mbl. MOJIEKYJIIpHO-T€HETUYECKUE,
OMOXMMHYECKHE U MATEMAaTUYECKUE METO/IbI U3yUEHUS IBOJIOLUU.
["'omonornynsle reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETUUECKUX
JIEPEBBEB.

XpOMOCOMHBIe MyTalluH U 3BOJIFOIUA T'CHOMOB.

OO011e 3aKkOHOMEPHOCTH (MpaBuiia) 3BoOLUH. [IpuHLIKI CMEHbBI QYyHKLIUH.
HeoOpatuMocTs 3BOMIOIMHN. AanTUBHAS paguamnus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLHH.

JemoHcTpannu
[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabmuupl u cxeMbl: «DUITOT€HETUYECKHUI AL JIOIaan», K APXEONTEPUKCY,
«3Bepo3yOsie siepnl», «Crerouedans», «Punnodursi», «CeMeHHBIE
NanopoTHUKW», «buoreorpaduueckue 30861 3eminn», «Jpei KOHTUHEHTOBY,
«PenukTh», «HauanbHble cTauu SMOPUOHATIBLHOTO Pa3BUTHUS TO3BOHOYHBIX
AKUBOTHBIX», «[ OMOJIOTMYHBIEC U aHAJIOTUYHBIE OPTaHbDY, «PyIUMEHTBI»,



«ATaBU3MBI), « XpOMOCOMHBIE HA0OPHI YeJIOBEKA U IMTUMITIaH3e», «| JTaBHbIC
HAIPaBJICHUS IBOIOIHIIY, «O01I1e 3aKOHOMEPHOCTH 3BOJTIOTIHI.

OO06opynoBaHue: KOJUICKIIUU, TepOapun, MyJISKA UCKOTTAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyIMMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUA HACEKOMBIX.

Tewma 4. [IpoucxosxieHrue U pa3BUTHE KU3HHU HA 3eMIle

HayuHble runoTe3bl NpOUCXOKACHUS KU3HH Ha 3emiie. AOMoreHes u naHcriepMusl.
JloHay4yHbI€ PEACTABICHUS O 3apOXKIACHUM KU3HU (KpeanroHus3m). ['unoresa
ITIOCTOSTHHOT'O CaMO3apOKICHUS KU3HU U €€ onpoBepkenue onbiramu O. Penn, JI.
Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue >xM3HU U aCTPOOUOJIOT U

OcHOBHBIE ATaIlbl HEOPraHUYEeCKOM HBoMtoNMH. [L1aneTapHas (reosorudeckas)
ABOJTFOIUS. XUMUYECKast SBOJIONNS. AOUOTCHHBIN CHHTE3 OPraHWYECKUX BEIICCTB
u3 Heoprannueckux. OneiT C. Musuiepa u I'. FOpu. OGpa3zoBaHue moJiMMepoB U3
MoHoMmepoB. KoanepBatnas runore3a A. M. Onapuna, rumnoresa nepBUYHOTO
oynwsona Jx. XonzaeitHa, renetndeckas runoresa ['. Ménnepa. Pu6oszumsr (T. Uek)
u runore3a «mupa PHK» V. I'unbepra. ®opmupoBanue MmeMOpaH u
BO3HUKHOBEHHUE MTPOTOKIIETKH.

Hcropus 3emnu u MeTopl €€ n3ydeHus. MickonaeMple OpraHnYeCcKue OCTaTKH.
I'eoxpononorus u €€ metoapl. OTHOCUTENBHAS U A0COIIOTHASI TEOXPOHOJIOTHSI.
['eoxpoHOIOrMYecKas mKana: 0Hbl, IPbl, IEPUOBL, SITOXH.

HawansHbIe dTamnbl OpraHndecKoi dBoroIuy. [1osBiIeHNE 1 YBOIONNS TIEPBHIX
KJIETOK. DBOJIOLUS MeTa0on3Ma. BOZHUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TIEPBBIX HA 3eMiie COOOIIECTB.
Crpomatonutsl. [IpokaproThI ¥ 3yKapHOTHI.

[IpoucxoxieHne 3yKapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE TPOUCX 0K ICHNE
BUpYCOB. [IporcxokaeHrne MHOTOKIIETOYHBIX OPTaHN3MOB. BO3HUKHOBEHNE
OCHOBHBIX TPYTIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBI€ ATallbl YBOJIOIMH BBICIINX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuil. Beixon pacrenuii Ha cyury. [losBiIeHrEe CIOPOBBIX PACTEHUMN U
3aBoeBaHKe UMU cyliu. CeMeHHbIe pacTeHus. [[poucxoxkaeHne BETKOBBIX
pacTEeHUM.

OCHOBHBIE 3TaIlbl SBOIOIHUH KUBOTHOTO MUpPa. OCHOBHBIE apOMOP(HO3bI
*KUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [IepBrie XOpaOBBIE )KUBOTHBIE. KU3HB B BOAE. DBOJIOLUS T03BOHOYHBIX.



[Ipoucxoxnenune ampubuii u pentmid. [IporcxoxneHne MIEKOMUTAIOMNUX U
ntutl. [Ipuanun kirodeBoro apomopdosa. OcBoeHne 6€CIIO3BOHOYHBIMY H
MMO3BOHOYHBIMH KMBOTHBIMH CYIIIH.

PasButHe )xu3HM Ha 3eMJIe 110 ApaM U IEPUOJAM: apXeil, MPOTEPO30H, NAIE0301,
Me3030H, KaiftHo301. O0111ast XapaKTePUCTUKA KJIMMaTa U re0JIOTHYECKUX
npotieccoB. [losiBeHue U pacuBeT XapaKTepHbIX OPraHU3MOB. YTIIe0Opa3oBaHUeE:
€ro YCJIOBHS U BIMSHHUE Ha Ta30BbIH COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUS — SKOJIOTUYECKUE KPU3UCHI Mpouuioro. [IpuduHsl u
CJIEICTBUS MAacCOBBIX BhIMUpaHU. COBpEMEHHBIN 3KOJIOTUUECKUN KPU3UC, ETO
ocobdennoctu. [Ipobiema coxpanenus 6mopasHooOpasus Ha 3emiie.

CoBpeMeHHas cucteMa opraHndeckoro mupa. [lpuHuumns! knaccudukanum
oprann3MoB. OCHOBHBIE CUCTEMAaTUUYECKUE TPYNIIbl OPraHU3MOB.

JemoHcTpannun

[Toptpertsi: @. Penn, JI. Cnamnmanuanwy, JI. [Tactep, . 1. Meunukos, A. N.
Omnapumn, Ix. Xongein, I'. Ménmnep, C. Munnep, I'. FOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apOoXKIAEHUs )XKU3HM», «Cxema onbita C. Muinepa, I'. FOpwn»,
«JTaIbl HEOPraHUYECKON IBOITIOLHUNY, «I €OXPOHOJIOTHYECKAs KA,
«HauanpHble 3Tarbl OpraHuyecKoi FBOIIONUNY, «CXxemMa 00pa3oBaHus YKapHOT
nyTéM cumoOunoreHesa», «Cucrema >xuBoit mpupoib», «CTpoeHue BUpycay,
«Apomopdo3ssl pacteHuity, «PunnoduTe, «OTHOKIETOUHbIE BOAOPOCINY,
«MHorokJieTouHble Bogopocian», «Mxu», «[lanopoTHukm», «['oioceMeHHbIE
pacteHus», «Oprassl IBETKOBBIX pacTeHU», «CXeMa pa3BUTHS )KMBOTHOIO
MUpay, «ApoMopdo3bl )KUBOTHBIXY, «[IpocTeitmuey, « KueuHononocTHbIe,
«IInockue yepBm», «UneHucronoruey, «PeIObI», «36MHOBOTHBICY,
«IIpecmbikaromuecs», «IItupy, «Maekonuraronye», «PazButre )Ku3HA B
apXeucKou ape», «Pa3BuTHe )KU3HN B IPOTEPO30MCKON 3pe», «Pa3BuTne KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUN Pa3IMUHbBIX OTIETIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE MTPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMHM UTJIOKOXKHUX,
CKEJIEThI IO3BOHOYHBIX )KUBOTHBIX, Uydelia ITUI] U 3BepeH, KOJIEKIINH
OKaMEHEJIOCTEMH, MOJIE3HBIX UCKOMAEMbIX, MYJISDKM OPTaHUYECKUX OCTaTKOB
OpraHU3MOB.



Bupryanbnas naboparopnast pabora «MoaenupoBanue onbiToB Mumiepa—tOpu
M0 U3YYEHHIO AOMOTEHHOTO CUHTE3a OPraHUYECKUX COSIMHEHHI B IEPBUYHON
aTMocdepe».

JlaGoparopnas pabota «/3yueHue u onmucaHue UCKOMaeMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB).

[IpakTrueckas pabora «M3yueHue ocoOEHHOCTEM CTPOCHUS PAaCTEHUN Pa3HbIX
OTJICIIOBY.

[IpakTrueckast pabora «3yueHue ocOOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX
JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4ea0BeKa — aHTPOIIOTEHES
Pa3nensl u 3a1a4n aHTPONOIOTMU. METOIbI AHTPOIIOJIOTHH.

CraHoBiieHUE TPEACTABICHUN O TPOUCXOKICHUH Yell0OBeKa. Peurno3nsie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoacTBO yenoBeka ¢ )KMBOTHRIMH. CHCTEMaTHUECKOE TIOJI0KEHUE YeTIOBEKa.
CBUIETENHCTBA CXOJICTBA YEIOBEKA C )KHBOTHBIMU: CPABHUTEIHLHO-
MopdoornyecKue, IMOPUOTIOTHIECKUE, (PU3U0T0T0-OMOXUMHUYECKHUE,
noBeeHUIecKue. OTIIMYHUS YeIOBEKa OT KUBOTHBIX. [IpsIMOX0KIEHHE U KOMITIIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CUTHAIBHOU
CHCTEMBI.

JIBrokymue cuibl ((hakTophl) aHTPOTIOTeHE3a: OMOIOTMYECKUE, COLUATIBHBIE.
CooTHoleHHEe OMOTOTUYECKUX U COMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJ MU aHTPOIIOreHe3a. PaHHUE 4et0BEKO0Opa3Hble 00€3bIHbI
(IPOKOHCYJIBI) U paHHUE OHTU/IbI — OOLIME MPEIKH YE€TOBEKOOOPA3HBIX 00€3bsIH U
JO/1eH. ABCTPANIONIUTEKN — ABYHOTHE MPEAKH JTH0eH. YUEeIOBEK yMENbIi, IIEPBBIE
V3TOTOBJICHUS OPYAUU TpyJa. YenoBeK npAMOXOISAIINUM U NIEPBbIA BBIXO JIFOAEH
3a nipenenbl Adpuku. UenoBek reiienb0eprckuil — o0mmui npeaok
HEaHIepTaJIbCKOr0 YEJIOBEKA U YEI0BEKA pa3yMHOI0. Yell0BEK HeaH1epTaabCKUN
KaK BUJI JIFOJIEW XOJIOJHOI0 KiauMara. YeloBeK pa3yMHbI COBPEMEHHOTO THUIIA,
JICHHCOBCKHI YeJIOBEK, OCBOEHNE KOHTMHEHTOB 3a peesnaMu AQpHuku.
ITanmeoreneTrka v najaeoreHOMHUKA.

DBOJIOLKS COBPEMEHHOTO YesioBeKa. EcTecTBeHHBIN 0TOOD B MOIYJISILIUAX
yesioBeKa. MyTallmoHHBIN nporecc U noaumopdusm. IlonynsunoHHbie BOIHBI,
npeiid reHoB, Murpanus u «3QQPeKT oCHOBATENs» B MOMYJIALUSIX COBPEMEHHOIO
YeJioBeKa.



Yenoseueckue pacel. [lonstue o pace. bonpine pacel: €eBporeonHas
(eBpazwmiickasi), aBCTpaJIO-HErPOUIHAS (IKBATOPUAJIbHAS ), MOHTOJIOU THAS
(a3maTcko-amepuKaHcKas). Bpems v myTu paccesieHHs 4eloBeKa 0 IUIaHEeTe.
EnuncTBO yenoBeueckux pac. HayuHas HeCOCTOSITEIBHOCTh pacu3Ma.
[IprcnocoOIeHHOCTh YeIOBEKa K Pa3HbIM YCIOBUSM OKPYIKAIOIIEH CpEebl.
Bnusnue reorpaduyeckoit cpenbl v peiida reHoB Ha MOP(OJIOTHIO U
(U3HOJOrHIO YETIOBEKA.

MexaucUIIMHapHbIE METOIbI B PU3NYECKON (OMOIOTHYECKOI) aHTPOTIOJIOTHUH.
DOBOJIONUOHHAS AHTPOIIOJIOTHUS ¥ TTAJIEOAHTPOIIOIOTHS YEIIOBEUECKHUX MOMYJISIIUN.
buocounanbHbie HCClIeI0BaHUS IPUPOIBI YesoBeka. Mcciie1oBane KOBOIIOLUH
OMOJIOTUYECKOTO U COIMAILHOTO B YEIOBEKE.

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

Tabmuiel u cxeMbl: «MeTo bl aHTPOIIOJIOTHNY, «I 0JTOBHOM MO3T YeJIOBEKay,
«YenoBekooOpa3HbIe 00€3bsiHBIY, «CKEJIET YeJIOBEKA 1 CKEJIET IUMIIaH3e»,
«PyJIMMEHTBI U aTaBU3MBI», «JIBUKYIIIME CHIIBI aHTPOIIOTEHE3a», « DBOTIOIMOHHOE
JIPEBO YEJIOBEKA», « ABCTPAIIONIUTEKY, «HeIoBEK yMenbliy, «HenoBek
NPSIMOXOIAIINIY, «/leHncoBckuil uenoBek» «Heanaepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarnbl IBOTIOLNH YEJIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MyJIsKH OKaMEHEN0CTe!, TPEeIMETOB MaTepUaIbHOU KYJIbTYpPbl
MIPEIKOB YENOBEKA, penpoayKIuu (poTorpadgum) KapTuH ¢ MUPOIOTUYECKUMH U
OHONENCKUMU CIOKETaMU IPOUCXOKICHUS YesloBeka, poTtorpaduu HaXoA0K
MCKOIIAeMbIX OCTaTKOB UE€JIOBEKa, CKEJIET YeI0BEKa, MO/IEIb Yepena YyeloBeKa U
yepena IHUMIIaH3€e, MOJIENb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€, MOJIEIH Topca
IIPEIKOB YEJIOBEKA.

JlabopatopHas pabora «3ydeHrne 0cCOOEHHOCTEH CTPOCHUS CKEJIeTa YEIOBEKa,
CBSI3aHHBIX C MIPSAMOXOXKICHUEM).

ITpakTnueckas pabora «/3ydeHne SKOIOrMUECKUX alallTallil YEIOBEKa.

Tema 6. DxoJyiorus — HayKa 0 B3aMMOOTHOIICHUAX OPIraHU3MOB U
HaJJOPraHU3MCHHBIX CUCTCM C oxpymaromeﬁ CpGI[Oﬁ

3apoxkaeHne u pa3BuTHe dKojioruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Paznenst u 3anaun
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



MeTtonb! axoniorun. [ToneBsie HaOMIOAEHNSA. DKCIEPUMEHTHI B SKOJIOTHU:
pUpOAHBIC U JabopaTopHbie. MoaenupoBaHue B SKOJIOTHH. MOHUTOPHHAT
OKpY>KarolIeh Cpeibl: JIOKAIbHBIN, PETHOHATBHBIN U TTI00AIBHBIM.

3Ha4YeHUE DKOJOTUUECKUX 3HAHUM JJIsI UEITOBEKA. DKOJIOTMYECKOE MUPOBO33PEHNE
KaK OCHOBA CBS3€H YeJI0BEUECTBA C MPUPOAON. DOPMUPOBAHUE IKOJIOTUUECKOU
KYJIbTYPBI U KOJIOTUYECKON IPAMOTHOCTH HACEJICHUS.

JlemoHcTpannu

[Toptpetsr: A. 'ymbGonbar, K. ®@. Pynee, H. A. CeBeprios, 3. I'ekkens, A. Tencnu,
B. H. Cyxkaués.

Tabmuie! u cxembl: «Pa3aensl skonorumy», «MeToasl dKoorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEIb.

JlabopatopHas pabora «3ydyeHre MeTO0B IKOJIOTHUECKUX UCCIEAOBAHUI.
Tema 7. Opranusmsl u cpeia OOuTaHUs

Dkonornyeckue (paxkTopbl ¥ 3aKOHOMEPHOCTHU UX AeicTBUs. Knaccupukarms
HKOJIOTMYECKUX (PaKTOPOB: a0MOTHYECKUE, OMOTHYECKUE, aHTpOIIOTeHHbIe. O01ne
3aKOHOMEPHOCTH JIEUCTBHS 3K0JI0oTHUecKUX (pakTopoB. [IpaBuno munumyma (K.
mnpenrens, FO. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue daktopsl. CBET Kak dkojgoruyeckuii paxrop. JlericTBue pa3Hbix
YY4aCTKOB COJTHEYHOTO CIIEKTPA Ha OPTraHU3Mbl. DKOJIOTMUECKHUE TPYIIbl PACTCHHIMA
Y )KUBOTHBIX TI0 OTHOIIIEHHUIO K CBeTy. CUTHANIbHAS POJIb cBeTa. DOTONEepruoan3m.

Temneparypa kak s3konornyeckuit paxrop. JleiicTBue Temneparypsl Ha
opraHu3Mbl. [[oMKAIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocTh Kak sxosiorudeckuii paktop. [Ipucrnocobienus pacTeHu K
nojJiep>kaHuio BogHoro Oananca. Kinaccudukaius pacteHuii o OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K MU3MEHEHHUIO BOJAHOTO PEXKUMA.

Cpenpl 0OMTaHNs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3TyIIIHAS, [TOYBEHHAs,
rIIyOMHHAs MOAMOYBEHHAs, BHyTPUOPraHu3MeHHas1. PU3HKO-XUMUYECKHE
0COOEHHOCTH cpell 0OuTaHus opranu3mos. IIprcnocoOnenns opraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.



buonorunueckue put™mbl. BHenHue u BHyTpeHHUE pUTMbl. CYTOYHBIE U TOJUYHBIC
putMbL. [Iprucnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHECHHSIM YCIIOBUH
JKA3HU.

Kuznennsie popmbl opranu3moB. [lonstre o xu3HeHHol popme. Ku3HeHHbIE
(bopMBbI paCTeHMI: 1epEBbsI, KyCTApHUKH, KYCTADHUYKH, MHOTOJIETHUE TPaBbI,
OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: TUPOOUOHTHI, TEOOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue daxtopsl. Buapsl 6noTHUECKMX B3aUMOJICHUCTBUIN: KOHKYPEHITHS,
XMIHUYECTBO, cUMOM03 U ero opmsbl. [Tapazutusm, kooneparus, MyTyaau3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxJieOHMYEeCTBO). HeTpoduaeckue
B3aMMOJeCTBUS (TonUueckue, popuieckue, habpuueckue). 3HaueHHE
OMOTHYECKHNX B3aUMOJCHCTBUI I CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
obutanwus. [[pUHIMT KOHKYPEHTHOTO UCKITIOUEHUSI.

JemoHcTpauuu

Tabmuie u cxeMbl: «DKonorunyeckue GakTopb», « CBETOBOU CIIEKTPY,
«KOJIOTUUECKHUE TPYIIIHI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY», « TeIIOKPOBHBIC
JKMBOTHBIE», «XOJIOJJHOKPOBHBIE )KUBOTHBIEY, « DU3UOJIOTHUECKUE ATaNTAI[UN
JKUBOTHBIX», «Cpeibl 0OMTaHUS OPTaHU3MOBY, « bHoIOrHYecKne puTMbD»,
«Kuznennsie popmbl pacTeHuin», « KuzneHHbIe (HOPMBI JKUBOTHBIXY,
«IKOCHCTEMA MUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jiecay, «llenu
NUTaHUSY, « XUIHUYeCTBOY», «Ilapasutuzmy», « Konkypeniusy», « CuMOu03»,
«KomMeHcanuzmy.

O6opynoBanue: repdapuu paCTeHUM U )KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3TUYHBIX KOJIOTHUECKUX (PAKTOPOB, repOapuul CBETOMIOOUBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTEHUI, CBETOIIOOUBBIEC, TCHENOOUBBIC U TEHEBBIHOCIUBHIE
KOMHATHBIE paCTeHUS, TepOapUU M KOJIJIEKIINH TETIOIFOOUBBIX, 3MMOCTOMKHUX,
MOPO30yCTOMYMBBIX PACTEHUH, YyUea MTUIl U 3BEPeH, repOapuu pacTeHUH,
OTHOCSIIUXCS K TUTpoduTam, kcepoduram, Mme3oputaM, KOMHATHBIE PACTEHUS
JAHHBIX TPYIIT, KOJUISKIINH )KUBOTHBIX, OOMTAIOIINX B PA3HBIX cpenax, repbapuu u
KOJUICKITUU PACTCHUIA U KUBOTHBIX, 00JIaTAFOIINX YEPTaMH MPUCITOCOOICHHOCTH K
CE30HHBIM M3MEHEHHUSM YCJIOBHH KU3HU, TepOapruu U KOJUICKITUN PACTCHUNA U
YKUBOTHBIX PA3IMYHBIX )KU3HEHHBIX (hOPM, KOJIJICKIIUN KUBOTHBIX, YUACTBYIOIIUX
B Pa3IUYHBIX OMOTHYCCKUX B3aMMOICHCTBHSIX.

Jlabopatopnas pabora «BelsiBiIeHHE MPUCTIOCOOIEHNN OPTaHU3MOB K BIUSHUIO
CBETA.



JlaGoparopHas pabota «BrlsBIeHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSHHUIO
TEeMITepaTypPh».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOUTaHU.

Tema 8. DkoJiorus BUIOB U MOMYJISIIIUNA

DKOJIOTHYECKHE XapaKTePUCTHKH MOMyJIsiuu. [lomynsius kak Onoorndeckas
cuctema. Posib HEOTHOPOTHOCTH Cpefibl, PU3ndecKux 6apbepoB U 0OCOOCHHOCTEH
Ouoyioruy BUIOB B (POPMUPOBAHUH TPOCTPAHCTBEHHOU CTPYKTYPHI MTOMYJISIINH.
OCHOBHBIE MTOKa3aTeIN TOIYJISAIANA: YUCICHHOCTb, TUIOTHOCTh, BO3pACTHAS U
IIOJIOBAs CTPYKTYpPa, POXKIAAEMOCTD, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHS.

DKOJOTHYeCcKask CTPYKTypa nonyJisinuu. OUEeHKa YUCICHHOCTH MOIMYJISALINY.
JlnHaMuKa MonyJisiuuu 1 €€ peryisuus. buoTnyeckrii NOTeHIAAN MOMYJISALUHA.
MoaenvpoBanue TUHAMUKY NOMyJAuu. KpuBble pocTa YUCI€HHOCTH MOIMYJISIUH.
KpuBsie BbDKMBaHMS. Perynsmus 4MciIeHHOCTH OMYJISIUN: poJib (PakTOPOB,
3aBUCAIINX WU HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTHUECKHE CTPATETruy BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKONMOTHYECKOM HuIIe Buaa. Mectoooutanue. MHOTOMEpHAst MOJIENb
skojorndeckor Humm Jx.M. XatunHacona. Pa3mepsl 9KOJIOrM4ecKOr HULIN.
[TorennumanbHast U peain30BaHHAS HUIIY.

BI/I)I KakK cucTeMa HOHyHHHHﬁ. Apeanbl BHJOB. BI/I}IBI N UX )KU3HCHHBIC CTPATCIUH.
DKOJOTrM4YeCcKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJICHHS M MUTPAIUi )KUBOTHBIX. bruonornyeckue nHBa3uu
qy>KEPOIHBIX BUIOB.

JleMoHCcTpannu
IToprper: k. . XaTynHCOH.

Tabmuipl ¥ cXeMbl: « IKOJIOTHYECKUE XapAKTEPUCTUKH TTOMYJISIIHI,

«IIpocTpaHcTBEHHAs CTPYKTYypa NONyJISIIuN», «Bo3pacTHbIe mupamMuibl
nonyssanun», « CKOpoCThb 3aceIeHUs TOBEPXHOCTH 3€MJIU Pa3IMUHBIMU
opranuzMamMmy», «Mogeinb 3kosiorndeckoit Humu [[x. M. XatuuHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU )KUBOTHBIX.
JlaGoparopnas pabota «IIpucnocoOaeHus ceMsiH paCTEHUM K PacCEICHUION.

Tema 9. DxoJorus COO6HI€CTB. DKOJIOTHYECKHE CUCTEMBI.



Coo0mectBa oprann3moB. buoreHos u ero crpykrypa. CBsi3u MEXITY
OpraHu3MamMu B OMOIIEHO3E.

OxocucrteMa kak oTkpbiTas cuctema (A. Jx. Tencnn). @yHKIIMOHAIBHBIE OJIOKH
OpPraHU3MOB B 9KOCUCTEME: MPOYIIEHThI, KOHCYMEHTHI, peyleHThl. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetu. Abuotudeckue 0610k 3kocucteM. [104BbI 1
WJIBI B 9KOcUcTeMax. KpyroBopoT BeIecTB U MOTOK SHEPTUHU B AKOCUCTEME.

OcHOBHBIE [TOKAa3aTeNIM SKOCUCTEMBI. bruoMacca v nmpoayKuus. IKOJIOTHUYECKUE
MUpaMUIbl YUCeNl, 0MOMACChl U YHEPTHUH.

Junamuka sxocucteM. Katactpoduueckue nepectpoiik. OayKTyaru.
HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuunbie 1
BTOPUYHBIE CYKLIECCUM U X NIPUYMHBI. AHTPOIIOT€HHBIE BO3ACHCTBHS HA
cykueccnu. KnumakcHoe coobmectBo. bruopaznoobpasue 1 mojgHOTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMBI MOPEN U
OKEaHOB. DKOCHUCTEMBI TYH/IP, JIECOB, CTENEM, MyCThIHb.

AHTPOIIOT€HHBIE SKOCUCTEMBbI. ATpo3KocUcTEMA. ATpoI1eH03. Paznuuus Mexay
AHTPOITOrE€HHBIMU U MTPUPOJHBIMH 3KOCUCTEMAMM.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u
(dayna. CunanTponu3zaius ropoackoi (aynsl. bruosoruueckoe u Xo3s1UCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUM OPTaHU3MOB B
skocucteMax. Ponb kackagHoro sapdexra u BUg0B-31UPUKATOPOB (KIFOUEBBIX
BHJIOB) B (yHKIIMOHMPOBAHUH dKOCHUCTEM. [IepeHoc s3HEprun u BEIIECTB MEXK Ty
CMEKHBIMHU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIHUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JCHCTBUIA.

MexaHu3Mbl BO3JEHCTBUA 3arps3HEHUI pa3HbIX TUIIOB Ha CyOOpraHu3MEHHOM,
OPraHU3MEHHOM, MOMYJISIHUOHHOM U DKOCUCTEMHOM YPOBHSX, OCHOBBI
DKOJIOTMYECKOI0 HOPMUPOBAHMS AHTPOIIONEHHOI'0 BO3AEHUCTBUA. MeToH0JI0r U
MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHCTpauuu
[Toptper: A. JIx. Tencnn.

Tabnuup! u cxeMbl: «CTpyKTypa OHOLIEH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO
aeca», « JKOCHCTEMA XBOMHOTO jieca», « DyHKIIMOHAIbHBIE TPyl OPTaHU3MOB B
sKocucTeMe», «KpyroBopor BeniecTB B 3kocuctemey, «lLlenu nutanus



(mactOuIHAs, AETPUTHASA)», « DKOJIOTHUECKAs TUPAMHIA YUCEID, « DKOIOTHIECKas
nupamMuga OMoMacchl», « IKOJOTHYECKas MupaMuaa dHeprun», «Oopa3zoBaHue
oonotay, «IlepBuunas cykieccus», « BoccTaHOBIEHHE Jieca MOCTE MoXKapay,
«JKocHucTeMa 03epay, «ATrporeHo3», «KpyroBopoT BelecTB U NOTOK YHEPTUU B
arporienose», «IIpumepsl ypOosKoCcUCTEM.

O6opynoBaHue: repbapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uy4esia NTUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHHI, aKBApUYM KaK MOJIEIb
HDKOCHCTEMBI.

[Ipaktrueckas pabora «3ydeHue u onrucanue ypOoo3IKOCUCTEMBDY.

JlaGoparopnas pabota «/3yueHue pazHO0Opa3us MEJIKUX TOUBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX)).

OKcKypeHst « DKCKYpCHsl B TUITMYHBINA OuoreoneHo3 (B 1yOpaBy, Oepe3HsiK, ebHUK,
Ha CYXOJOJIbHBIN MM TOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

DKCKypceust « IKCKYPCHS B arpOdIKOCUCTEMY (HA MOJI€ WU B TEIUTMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHas 3xocucremMa

buocdepa — obmienanerapHas 000J109ka 3eMild, T/I€ CYIIECTBYET WIN
CyIIIeCTBOBaJIa )KU3Hb. Pa3BuTHE MpeacTaBneHuii o buocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajckoro o 6uocdepe. Obnactu 6uocheps u e€ cocran. Kupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyiecTBOBaHus Onochepsl. OcodbeHHocTr 6nocdepsl Kak
rio0abHOM dKOcucTeMBI. [[lnHamMmuueckoe paBHoBecue B onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXUMHYCCKHE IUKJIIBI (YTIepoa, a30Ta). PUTMHUYHOCTE SIBIECHUH
B Ouocdepe.

3oHasbHOCTH Onocdepsl. [TonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIC JIeCa, CMEIIIaHHBIE U IIUPOKOJIMCTBCHHBIC JIcCa, CTCIIH, CABAHHBI,

My CTHIHH, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kimumar, pacTUTeIbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKITUS )KUBBIX CHCTEM, OIlEHKA UX PECYPCHOTO NMOTCHIIMAA U
onochepHbIX QyHKITHI.

JleMoHcTpanuu

[Toptpersl: B. 1. Bepuanckuii, J. 3rocc.



Tabnuter u cxemsbr: «I'eocdepst 3eminy», «KpyroBopoT a3zora B mpupoie»,
«Kpyrosopot yriepoaa B npupojie», «Kpyropopor kuciaopoia B mpupoae»,
«KpyroBopoT Bojbl B mpupope», «OCHOBHbIE OMOMBI CcyIny, «Kiimmatuyeckue
nosica 3emnm», « T'ynapa», « Taira», « CMmemanssii jgecy, « [LHlupokonucTBeHHbIN
nec», «Crenby, «CaBanHay, «llycteiHsy, « Tpornueckuit gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.
Tema 11. YUenoBek u okpy:xaroias cpena

DKOJIOruYecKre KpU3KUChl U X NMpu4KnHbL. Bo3aelicTBrue yenoBeka Ha Ouocdepy.
3arpsi3HeHne BO3yIIHOM cpenibl. OXpaHa BO3lyXa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BogHBIX pecypcoB. Pa3pymenne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3meHneHue knmmara.

AHTPOIIOr€HHOE BO3/ICUCTBUE HA PACTUTEIBLHBIN U )KUBOTHBIA MuUp. OxpaHa
PACTUTENBHOTO U dKUBOTHOTO MUpa. OCHOBHBIE PUHIIMITBI OXPAHBI PUPO/IBI.
Kpacubie kauru. Oco6o oxpansiemsie npupoubie Tepputopuu (OOIIT).
boranndeckue cazibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE PUHITUTIBI YCTONYHBOTO PAa3BUTHUS YEIOBEUECTBA U TIPUPOJIHI.
PanmonanpHOE MPUPOIOTIONB30BAHIE H COXPAHCHUE OMOIOTHYECKOTO
pazHooOpa3zus 3emuin. OOI1IME 3aKOHOMEPHOCTHU I100ATBHBIX YKOJIOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa M €TO BEPOSITHBIE TOCIEICTBUS.

Pa3BuTHE METO/I0B MOHUTOPHHTA PAa3BUTHS ONACHBIX TEXHOTCHHBIX MTPOIIECCOB.
CucTeMHBIE UCCIICIOBaHUS MEPEXo/ia K pecypcocoeperaromeii u
KOHKYPEHTOCIIOCOOHOM dHEpreTuke. buonornueckoe pazHoodpasue u
ouopecypcel. HarmonansHbie HHOOPMAIIMOHHBIE CUCTEMBI, 00ECIIEUYHNBAIOIINE
JIOCTYTI K UH(OPMAIIUHU TT0 COCTOSHUIO OTACIBbHBIX BUAOB U dKocucTeM. OCHOBBI
HKOPEAOUITUTAIIN IKOCUCTEM U CTIOCOO0B OOPHOBI C OMOTTOBPEIKICHUSMH.
PekoHCTpYyKIIMS MOPCKUX M HA3€MHBIX SKOCHUCTEM.

JleMoHcTpanuu

Tabnuupl u cxeMbl: «3arpsa3HeHue aTMocpepb», «3arps3HeHue ruapochepobn,
«3arpsizHenue nousb», «[lapaukoBbiit addhexT», «Ocobo oxpaHsieMble
MPUPOIHBIE TEPPUTOPUI», «MOENH YIIPaBISIEMOTO MUPAY.

Oo6opynoBanue: Gororpaduu OXpaHsIeMbIX PACTCHUI U )KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



[NTAHUPYEMBIE PE3YJIBTATBI OCBOEHU A ITPOI'PAMMBI 110
BMOJIOI'NN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3VYJIBTATEI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3YIbTaTaM OCBOCHHUS
00y4aroLUMMHUCS MPOTPaMM CPEIHETO 001ero o0pa3oBaHMs: TUYHOCTHBIE,
METanpeIMETHbIEC U MPEIMETHBIEC.

B cTpykType AMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTPaMMBbI 110 OMOJIOTUU
BBIJICJICHBI CJIETYIOLIUE COCTABIIAIONINE: OCO3HAHUE 00YUaIOIIMMHUCS POCCUICKOM
IpaXIaHCKON MIECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
¥ CaMOOIIPECIICHUIO, HATMYUE MOTUBAIIUU K 00YUEHUIO OMOJIOTHH,
LEJICHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JTMUHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH U MCTOPUYECKUX TPATULUI pa3BUTHS OMOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCsl PyKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMHA YCTAaHOBKAaMM, IIPUCYILUMH CUCTEME
OMONOrMYecKoro 00pa3oBaHMs, HATMYUE MPABOCO3ZHAHUS SKOJIOTHUECKOMN
KYJbTYpPBbI, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS ITPOTPAMMBbI 110 OMOJIOTUHU JOCTUTAIOTCS B
€JMHCTBE YU4eOHOM M BOCIIUTATEIILHOU JIEITEIIbHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMUA POCCUNCKUMHU COLUOKYJIbTYPHBIMHU, ICTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMU, IPUHITHIMU B 00I1I€CTBE MPABUIIAMUA U HOPMAMHU
MOBEJICHUS ¥ CIIOCOOCTBYIOT IIPOIIeCCaM CaMOIO3HAHHW S, CAMOBOCITUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEN NO3UIMU JIUYHOCTH, IATPUOTHU3MA U
YBQXXEHUS K 3aKOHY M IIPABOIOPAJIKY, YEJIOBEKY TPY/la U CTaplIeEMy ITOKOJICHUIO,
B3aMMHOTO YB)KCHHsI, 0EPE)KHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAHUIO U
TpaJULMsIM MHOMOHAIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, npupoae u
OKpYXaroUIEN cpelie.

JIngHOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOT0 npenameta « buosorusy g0 KHbBI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIMUXCS PYKOBOJICTBOBATHCS
chOopMHUPOBAHHON BHYTPEHHEW MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOT0 00IIECTBA, PACIIUPEHNUE KUZHEHHOTO
OMBITA U OIBITA AESATEILHOCTU B MPOLECCE PeaTnu3allii OCHOBHBIX HAPaBICHUN
BOCIIUTATEJILHOU JI€SITENILHOCTH, B TOM YKCJIE€ B YACTH:



1) rpaxx1aHCKOTO0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb IPaKAAHCKON MO3UIIMK 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOr0 OOIIECTBA;

OCO3HAaHHUEC CBOMX KOHCTUTYIHMOHHBIX IIpaB U O6H33HHOCTGI>1, YBAXCHHEC 3aKOHA U
IMpaBOIIOPAAKA,

TOTOBHOCThH K COBMECTHOM TBOPYECKOH JACSITEIIBHOCTH TP CO3/IaHUU YIEOHBIX
MIPOEKTOB, PEIICHNH YUYEOHBIX M TTO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEIEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMCHHUC YUHUTBIBATH B CBOUX I[GﬁCTBPIHX HGO6XO,III/IMOCTB KOHCTPYKTHUBHOI'O
B33PIMOI[€ﬁCTBPIH JII-OIIGﬁ C pa3sHbIMHU Y6G}K,ZICHI/IHMH, KYJIbTYPHBIMU OCHHOCTAMU U
COoIIMaJIBHBIM ITOJIOKCHHCM,

TOTOBHOCTB K COTPYTHUYECTBY B IIPOIIECCE COBMECTHOT'O BBITIOJTHEHHS YICOHBIX,
MO3HABATEIIbHBIX U MCCIIEA0BATEIBCKUX 3a/1a4, YBAXKUTEILHOTO OTHOIIECHUS K
MHEHUIO OIMITOHEHTOB P 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO
COZICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JIESITEIbHOCTH;
2) NaTpuOTHUYECKOTO BOCTIUTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaKJaHCKOW MICHTUIHOCTH, MAaTPHOTH3MA,
YBAKEHMS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH niepes PonuHoi, roproctu
3a CBOM Kpau, CBOIO PoauHy, CBOM S3BIK U KyJIBTYPY, IPOILLJIOE U HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

IHECHHOCTHOC OTHOIICHUEC K IMIPUPOJHOMY HACJIICAHUIO U ITaMATHHUKAM IIPUPOABI,
JOCTHIKCHHUAM Poccum B HAYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX, TPYAC,

CIIOCOOHOCThH OIEHMBATH BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHY, TOHUMAaHUS 3HaYEHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B
JKU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujenHast yoexx1€HHOCTh, TOTOBHOCThH K CITy>KeHUIO0 U 3anuTte OTeuecTna,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMSI:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUMCKOT0 HApOa;



c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTD OLOCHUBATHb CUTYyallNI0 U IPUHUMATHh OCO3HAHHBIC PCIICHUS,
OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAaHMUEC JIMYHOI'O BKJIaJla B IIOCTPOCHHUC YCTOﬁQHBOFO 6y,21y11l€1“0;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS IEHHOCTEH CEMEMHOMN )KU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3CTETUYECKOT0 BOCIIUTAHHS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIItOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPya, O0IIECTBEHHBIX OTHOLICHUH;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JICUCTBUS JKUBOU MTPUPOJIBI U €€ IEHHOCTH;

IOTOBHOCTB K CaAMOBBIPA)XCHHNIO B PA3HLIX BHU/IaX UCKYCCTBA, CTPCMJICHHUC
IMPOSBJIATL KA4CCTBA TBOp‘-IGCKOfI JIUYHOCTH,

5) ¢pusnueckoro BocnuTanus, POpMUPOBAHUS KyIbTYPhI 3A0POBBS U
AMOLIMOHAJIBHOTO 0JIaronoyyus:

MOHUMAaHUE U peaau3alus 3J0pOBOro U 0€30MacHOro 0opasa KU3HU (340POBOE
MUTaHuE, COOJIOJICHUE TUTUEHUYECKHUX TTPaBUJI U HOPM, cOaJJaHCUPOBAHHBIN
PEXUM 3aHATUN U OTHIbIXA, PETYJIsIpHAs pu3nuecKkas akTUBHOCTBD), O€pEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHONICHHS K COOCTBEHHOMY (hPM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE [IEHHOCTH MPaBUJI UHAUBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30M1acCHOIO
MTOBEJICHUS B CUTYaLUsX, YTPOKAIOIMINX 30POBBIO U )KU3HHU JIIOACH;

OCO3HaHHE MOCIEACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOTO BOCIIUTAHMUS:
TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYAOTI00HE;

TOTOBHOCTbH K aKTUBHOM ACATCIIPHOCTU TEXHOJIOTUYECKOU U COHH&HBHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCTD HWHUIOHUWUPOBATDL, IINIAHUPOBATH U CAMOCTOATCIBHO
BBITIOJHATDL TAKYIO ACATCIbHOCTD,

HMHTEPEC K PA3IMUHbBIM chepam npodeccCHoHaTbHOMN 1eITebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIiel mpodeccruu u peain30BbIBAThH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha IIPOTSHKECHUN
BCEH JKU3HU;

7) 9KOJIOTHYECKOTO BOCITUTAHHUS:

AKOJIOTHUYECKH 11e71eC000pa3HOe OTHOIIIEHHUE K TPUPOJIe KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBINICHUE YPOBHS 9KOJIOTUYECKON KYJIbTYPhI: MPUOOPETEHUE OMBITA
IJIAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUM ISl
OKPYXaIOUIEN CPEJIbL;

OCO3HaHUE II100aJBHOI0 XapaKTepa SKOJIOIMUECKUX MPOOIIEM U ITyTeH UX
pelIeHHS;

CIIOCOOHOCTH MCITOJIB30BATh IMIPHOOpETaEMbIC TP U3YUCHUH OHOJOTHU 3HAHUS U
YMEHHMSI IIPH PEIICHUH MTPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM
IPUPOIOIIOIH30BaHUEM (COOJII0ICHHUE MTPaBUJI TIOBEICHHMS B TIPUPOJIC,
HaIlPaBJICHHBIX HAa COXPAHCHUE PAaBHOBECHS B 9KOCHUCTEMaX, OXpaHy BUIOB,
AKOCHCTEM, OHOChEpHI);

AKTHUBHOE HEINPUATHE NEUCTBUMN, IPUHOCAIINX BPE OKPYKAKOLIEN TPUPOTHON
cpelle, yMEHHE MPOrHO3UPOBATh HEOIArONPHUITHBIE IKOJIOTHYECKUE MTOCIIEICTBUS
MPEANPUHUMAEMBIX IEHUCTBUM U NPEIOTBpALIaTh UX;

HaJIMYUE Pa3BUTOr0 HKOJIOTUUECKOTO MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLUAJIBHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B PAKTHYECKOU JESATEIBHOCTH SKOJIOTHYECKON
HaIPABJIECHHOCTH;

8) IEHHOCTHU HAYYHOTI'O MO3HAHUSA:

c()OpMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOI'O HAa AUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3IKOBOW U UMTATEIBCKOM KYJIBTYPbI KaK CPEACTBA
B3aUMOJICHCTBUS MEXIY JIFOJbMU U ITIO3HAHUS MUPA;

MOHUMaHME crenu(PuKkr OUOIOTUM KaK HAYKH, OCO3HAHUS €€ PO B
(dhopMuUpOBaHUU PALIMOHAILHOTO HAYUYHOT'O MBIIIJIEHHUS, CO3/IaHUU 1IEJIOCTHOTO
MpeCTaBICHUs 00 OKPYKAIOIIEeM MUPE KaK O €IMHCTBE MIPUPOJIbI, YEJIOBEKA U
oO111ecTBa, B TO3HAHUM TIPUPOHBIX 3aKOHOMEPHOCTEH U pelIeHU: MpooiemM
COXpaHEHHUS TTPUPOTHOTO PABHOBECHS,



yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTUH JJIsSi COBPEMEHHOM LIUBUIN3AIUU:
o0ecrniedyeHuns: HOBOI'O YPOBHS Pa3BUTHS MEIULIMHBI, CO3/1aHUE NIEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX pPelIaTh PeCypCHbIE MPOOIEMbI Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BhIX0/1a U3 II00aIbHBIX SKOJIOTHYECKUX MPOOIIEM U
oOecrieueHus nepexoa K ycTONYuBOMY pa3BUTHUIO, PALIMOHAILHOMY
MCIOJIb30BAHUIO MMPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTH B OJYYEHUH OMOJIOTUYECKUX 3HAHUHN B LEJSAX IMOBBIIICHUS
oO0I1Ie# KyJIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTAaBHOW 4acTH
(GyHKIMOHATBHOM IPAMOTHOCTH O0yYarOIINXCs, (GOPMUPYEMOi TP U3yUeHUU
OMOJIOTHH;

IIOHUMaHUE CYIIHOCTU METOJ0B IIO3HAHUSL, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCII0JIb30BATH I10JIy4aeMble 3HAHMS JUIsl aHAIU3a U
O0OBSICHEHHUS SABJICHUI OKPY>KAIOIIEro MUpPa U MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHUE JieNlaTb 000CHOBAHHBIE 3aKJIFOUEHHSI HA OCHOBE HAy4YHBIX (PAKTOB U
VMMEIOIINXCS JAHHBIX C LIEJIbIO IMOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CAMOCTOSATEILHO MCITOJIB30BaTh OMOJIOTHYSCKHUE 3HAHMS JJIA
PCUHICHUA HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX

OCO3HAaHHEC HICHHOCTHU H&y‘-IHOfI ACATCIBbHOCTHU, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHMIO M CAMOOOPA30BAHUIO,
K aKTUBHOMY IMOJyYEHHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C
’KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPE/IMETHBIE PE3VJIbTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa «buonorus»
BKJIFOYAIOT: 3HaYUMBIE 17151 (GOPMHUPOBAHUSI MUPOBO33PEHHS 00yUarOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEMETHBIC) 00IIIEHAYYHBIC TTOHSATHUS, OTPAKAIOLTUE
I[EJIOCTHOCTh HAYYHOUN KapTUHBI MUPa U CHEIU(PUKY METOI0B IMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIUs, SIBIICHHE, MPOILIECC,
CUCTEMa, HAYYHBIN (PaKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle0BaHne, HaOM0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);
YHUBEpCAJIbHbIE YUeOHBIEC NeUCTBUS (TI03HABATEIbHbIC, KOMMYHUKATUBHEIE,



pETyISATUBHEIE), 0OecnieunBaroiie GopMupoBanue HyHKIIMOHATHHOM
IPaMOTHOCTH U COLIMATIbHOM KOMITETEHIIMH 00YYaroIIUXCsl; CHOCOOHOCTD
00y4aroluMXcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUITTNHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS 1 YHUBEPCAIbHbIC yueOHbIC ACHCTBUS B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

B pe3ynbTaTe u3ydenust OM0JIOrMM Ha YPOBHE CPETHET0 0011ero 00pa3oBaHus y
oOyuaronierocst 0yayT copMUpOBaHbI TI03HABATEIIbLHbIE YHUBEPCAJIbHBIE YUEeOHbBIC
JENCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE ACUCTBUS, PETYIATUBHBIC
YHUBEpCaJIbHbIC yUeOHbIEC IEWCTBHS, COBMECTHAS JIEITEIbHOCTD.

MertamnpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI CPETHETO O0IIETOo
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnancHNE YHUBEPCATHLHBIMHU YIYCOHBIMH ITO3HABATCIIBHBIMU JCHCTBUSMH:
1) 6a30BBIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

MCII0JI30BaTh IPU OCBOEHUH 3HAHUI MPUEMBI JIOTHUECKOTO0 MBIIUICHHS (aHAIU3a,
CUHTE3a, CPaBHEHU S, KiaccuduKanuu, 00001EeHN s ), paCKpbIBATh CMbICI
OMOJOTMYECKUX TOHIATHUH (BBIACIATH UX XapaKTEPHbIE TPU3HAKH, YCTAaHABIUBATh
CBSI3M C JIPYTUMHU MOHSATUSAMH);

OIIpCACIIATDL LCIN ACATCIBbHOCTH, 3alaBad IIApaMCETPbl U KPUTCPUHU UX TJOCTUIKCHUAI,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMU LICIIEIMH

HCITOJIb30BaTh OMOJIOTHYCCKHE MIOHATHS U1l OOBSICHEHUS (PAKTOB M SIBJICHUI
YKABOW NPUPOJBI,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, EAYKTUBHbBIC, [0 aHAJIOTHUH),
BBISIBJISAITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSIX,
(GhopMyJIMPOBATH BBIBOBI U 3aKITIOUCHUS;

IIPUMEHATH CXEMHO-MOJIEJIBHBIE CPEACTBA U1l ITPEICTABICHUS CYIECTBEHHBIX
CBsI3€H M OTHOIICHUI B M3y4aeMbIX OUOJIOTHYECKUX 00BEKTAX, a TAKXKE
MPOTUBOPEYHI PA3HOTO POJIA, BBISIBICHHBIX B PA3IMYHBIX HH(HOPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;



BHOCHTB KOPPECKTHUBEI B ACATCIBHOCTL, OLICHUBATL COOTBCTCTBHC PC3YJILTATOB
oejrsiM, OOCHUBATb PUCKHU HOCJ'IGI[CTBPIIZ ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJIHATH PaOOTY B YCIOBHUSX PEaIbHOr0, BAPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MMPU PEIICHUN KU3HEHHBIX MPOOJIEM.
2) 6a30BBIC HCCIICAOBATEIBCKHUE ICHCTBUS:

BJI1aACTh HaBbIKaMH y‘-Ie6HO-I/ICCJ'IeI[OBaT€JIBCKOﬁ u HpOeKTHOﬁ ACATCIIbHOCTHU,
HaBbIKaMH pa3pCUICHUA HpO6J’I€M, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATCIIbBHOMY IMOUCKY METOAOB PCHICHUA ITPAKTUUCCKUX 3a/1av, IPUMCHCHUIO
Ppa3IMIHBIX MECTOA0B ITIO3HAHUA,

HCIIOJIB30BATh PA3JIMIHBIC BUALI JCATCIIBHOCTH I10 ITOJTYUYCHHUIO HOBOT'O 3HAHUA, CT'O
HHTCPIIPCTALIUU, Hp€O6pa30BaHI/IIO " IIPUMCHCHUIO B y‘I€6HI>IX CUuTyaluusx, B TOM
YUCJIC ITPHU CO3TJaHNN yqe6H1>1x N COLUAJIBHBIX ITPOCKTOB,

(I)OpMI/IpOBaTB Hay‘-IHBIﬁ THII MBIIIIJICHHUS, BJ1aACThb HaquOﬁ TepMHHOHOFHCﬁ,
KJIIFOYCBBIMU ITIOHATHUAMHU U1 MCTOAAMU,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYJIM3UPOBATh 3a7a4y, BbIIBUIATh
TUIIOTE3Yy €€ PELICHHUs], HAXOAUTh ApTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a]1aBaTh IMAPAMETPHI U KPUTEPUHU PEILLICHUS;

AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOAC PCIICHUS 3aaa49r PE3YyJIbTaThl, KDUTHYCCKHU
ONCHHBATHb UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBHAX,

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH I€JICHANPABIICHHBIN MOUCK MEPEHOCca CPENICTB U CIIOCOO0B
JENUCTBUA B MPOGECCHOHANBHYIO CPEy;

YMCETH IICPCHOCUTH 3HAHUSA B ITIO3HABATCIIbHYIO U IIPAKTUYCCKYTO obiacTn
KU3HCACATCIBbHOCTH,

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIABUT'AaTb HOBBIC UACH, IIPCIJIATaTh OPUTHHAJIBHBIC ITOAXO0AbI 1 PCIICHUA,
CTaBHUTDb HpO6JICMI>I " 3a1a49U, OOITYCKAOMKUEC aJIbTCPHATUBHBIC PCIICHUA.

3) pabota c uHpOpMAaIIHEiA:



OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpPMAIUH (TEKCTE Y4eOHOTO
ocoOusl, HaAy4YHO-TIONMYJISIPHOM JIUTEpaType, OMOJIOTMUECKHUX CIOBAPSIX U
CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATU3UPOBATh
MH(OPMALUIO Pa3IUYHbIX BUAOB U OPM MPEACTABICHUS, KPUTHYECKH OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCT;

(GbopMyIMpPOBATH 3aIIPOCHI U PUMEHATH Pa3IMYHbIe METOBI ITPU MOUCKE U 0TOOpE
Ouonornueckoil MHGpopMaIu, HeoOXOJUMOMN I BBIIOJHEHMS Y4eOHBIX 3a/1a4;

MPUOOPETATH OIBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTMH, COBEPILIEHCTBOBATH KYJIbTYPY AKTUBHOT'O MCHOJIb30BaHUSI PA3JIUYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAJIbHYIO (POPMY MpPEACTaBIECHUS OMOJOTUYECKON
uHpopmauu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

WCTIONb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padoTe ¢ OMOIOTUYECKOM
uHpOpMaIel: MPUMEHATh XUMUYECKUE, PU3NIECKIEC U MAaTEMaTHIECKUE 3HAKH U
CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HH(POpMaIUK, HHOOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBnazecHNE YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMH:
1) obmieHue:

OCYILECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh B
JUAJIOTE WIIA JUCKYCCUU TIO CYIIECTBY O00CYK/1aeMOol TeMbl (YMEHHUE 3a71aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJICHUSI OTHOCUTEIHHO BBITIOJIHEHUS MIPEjIaraeMoiu
3a/1aud, YYUTHIBATh HUHTEPECHI U COTJIACOBAHHOCTH MO3UIIMI APYTUX YYACTHUKOB
JIMaora Wi JUCKYCCUN);

pacrio3HaBaTh HEBEpOAIbHBIC CPEJICTBA OOIIECHUSI, TOHUMATh 3HAUCHUE
COLIMAJIbHBIX 3HAKOB, IPEANOCHIIOK BOSHUKHOBEHHUS KOH(PIUKTHBIX CUTYAIIHH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIICHUS U B3aUMOJICHCTBHS, IOHUMATh
HaAMEPEHUS APYTHX JIOJCH, MPOSBISATh YBAKUTEIHHOE OTHOIIIEHNE K COOCCETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

paSBépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB.



2) coBMECTHas JIeATeIbHOCTD:

MMOHUMATh U UCIO0JIb30BATh MPEUMYIIECTBA KOMAHAHOW U UHAUBUYyaTbHOMN
paboTHI MPHU PEIICHUU OMOJIOTUYECKON MPOOIJIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJICHCTBUS TP PEIICHUHN YueOHOM 3a/1auu;

BBI6I/IpaTB TCMATHUKY U MCTOABI COBMCCTHBIX I[CﬁCTBHﬁ C y‘{éTOM 06H_II/IX
HHTCPCCOB U BO3MO>XHOCTEH KaXXJJ0Io 4JICHA KOJIJICKTHBA,

MPUHUMATh [EJTA COBMECTHOM JESITETbHOCTH, OPTAaHU30BBIBATh M KOOPJAUHUPOBATH
JIEVUCTBUS N0 €€ JIOCTUKEHUIO: COCTABJIATH IIJIaH JICHCTBUM, PACIPEACIATh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia M KAXKJOTO yYaCTHUKA KOMaH/ bl B OOIIIHIA
pe3yJabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBLIC IIPOCKTLI, OOICHUBATDb UJACHU C IIO3UIIMHU HOBHU3HEI,
OPUT'HMHAJIBHOCTH, HpaKTI/I‘-ICCKOﬁ 3HAaYUMOCTH,

OCYHICCTBJIATH ITOBUTUBHOC CTPATCTUICCKOC ITOBECACHUC B PA3JIMYHBIX CUTYAlUAX,
MPOABJIATL TBOPUCCTBO U B006pa)KCHI/Ie, OBITH WHHUIIUATUBHBIM.

OBitaieHNE YHUBEPCAIBHBIMU PETYIATUBHBIMU ACHCTBUSIMMU:
1) camoopranu3zanusi:

HCII0JIL30BaTh OMOJIOTHYECKUE 3HAHUS JJIA BBISIBJICHU S HpO6HeM " UX PCIICHHA B
KHU3HCHHBIX 1 yLIe6HI)IX CUTyalluAX,

BBIOMPATh Ha OCHOBE OMOJIOTrMYECKUX 3HAHUI LIEJEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JIEMCTBUSAX M MOCTYIIKAaX MO OTHOIIEHUIO K dKUBOM IPUPOJE, CBOEMY
3JI0POBBIO U 3[JOPOBBIO OKPYKAIOIINX;

CaMOCTOATEILHO OCYIIECTBIISITh IO3HABATEIBHYIO IESITEIbHOCTD, BBISBIISThH
po0IeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JESATEIHLHOCTH U KU3HEHHBIX CUTYaIIUAX;

CaMOCTOSATEILHO COCTABIIATH IJIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM NUMEIOIIIUXCS
pPECYypCoOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTb OICHKY HOBBIM CUTYAlUAM,;
paciupiaATb paMKHU yqe6H0r0 mpeamMeTa Ha OCHOBC JIMYHBIX Hp@I[HO‘ITCHHﬁ;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peueHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;



croco0cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKON SPYAULIUU B Pa3HBIX
001acTAX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KyJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaThb OICHKY HOBBIM CUTYalIlUAM, BHOCHTH KOPPCKTHUBLI B ACATCIbHOCTD,
OOCHHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

BJIaJIETh HaBBIKAMHM ITO3HABATEIIBHOM peIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM,
WCIIOJIB30BATh IPUEMBI pedICKCHH JUTSI OIIEHKH CUTYaIlld, BEIOOpa BEPHOTO
pELICHUS;

YMCEThb OLCHNBATb PUCKH U CBOCBPCMCHHO IIPUHNMATL PCIICHUS 110 UX CHUIKCHHUIO,

IMIPUHUMATb MOTHUBBI U APTYMCHTLI APYTUX IIPH aHAJIIN3C PC3YJILTATOB
JACATCIBbHOCTH,

3) mpuHsTHE CEOSI U IPYTUX:
MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IMPUHUMATb MOTHUBBI U aPI'YMCHTEI JPYTUX IIPHU aHAJIU3C PE3YJIbTATOB
ACATCIIBHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHUOKH;

pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHP C MMO3UIUHN APYT'Oro 4CJIOBCKaA.

I[TPEAMETHBLIE PE3VJIbTATDBI

[IpenmeTHBIE PE3yIBTATHI OCBOCHHSI COAEPKaHUS YUEOHOIO IpeaAMeETa
«buonorus» Ha yriayOa€HHOM YpOBHE OPUEHTUPOBaHbI Ha 0OecreueHne
npoduiibHOro 00yueHust oOyvaroniuxcst Ononoruu. OHU BKITIOYAIOT:
cnenupuyeckue 151 OMOJIOTUY HAayYHbIE 3HaHUS, YMEHUS U CIOCOOBI IEUCTBUIM 110
OCBOCHHIO, HHTEPIIPETALIUU U PEe0Opa30BaHUIO 3HAHUM, BUIbI ACSTEIBHOCTHU O
MOJIYYEHHUIO HOBBIX 3HAHUM U UX PUMEHEHUIO B Pa3IMYHbIX YUEOHBIX, a TAKXKE B
peasIbHBIX )KMU3HEHHBIX cUTyalusX. [IpeqmeTHble pe3yabTaThl NPEACTABICHBI 110
rojiam U3y4yeHHus..

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS yueOHOTo npeameta «buonorus» B 10 kimacce
JIOJKHBI OTPAXKaTh:



c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU
3aKOHOB MPHUPOJIBI M PEIICHUH TPOOJIEM PAIMOHAITBHOTO MMPUPOIOTIONB30BAHHS, O
BKJIa/Ie POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHUE CUCTEMOM OMOJIOrMYECKUX 3HAHUHM, KOTOpasi BKJIFOYAET:
OCHOBOTIOJIaraoIre OMOJIOTHUYECKUE TEPMUHBI U IOHATHS ()KU3Hb, KJIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTAa3, CAMOPETYJISIHUs, CAMOBOCIIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHUYUBOCTbD, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUH
(xnetounast reopus T. lIBanna, M. [llneiinena, P. BupxoBa, xpomocoMHas Teopust
HacneacteeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nuentpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHHUI ), 3aKOHBI
(emnHOOOpA3Hsi MOTOMKOB IEPBOTO MTOKOJICHHSI, PACIICTUICHHSI, YUCTOTHI TAMET,
HE3aBUCHUMOrO0 HacyienoBanus ['. MeHaens, roMOJIOTH4eCKUX PSIIOB B
HacneacTBeHHoM naMenunBocty H. M. BaBunosa), mpuHIUIIBL
(KOMILJIEMEHTapHOCTH);

BJIaJICHUEC OCHOBHBIMH METOJIaMH HayYHOTO ITO3HAHUS, HCTIOJIb3YEMbIX B
OMOJIOTMUECKUX MCCIIEAOBAHUSAX JKUBBIX 00BEKTOB (OMUCaHNE, U3MEpPEHUE,
HaOII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHUOT U
9YKapUOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIE
OakTepuit, rpuOOB, paCTCHHI, ’KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB U CHCTEM
OpraHOB pPaCTE€HUM, )KUBOTHBIX, UEJIOBEKA, IPOLIECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOUIMX B OPraHU3Max pacTEHUM, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKHUX
MPOLIECCOB: 0OMEHA BEIIECTB (METab0IN3M), IPEBPALLEHUS SHEPTUH, OpPOKEHUS,
aBTOTPO(HOIO U TeTepoTPO(HOrO TUMIOB MUTAHUs, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, FaMeTOreHe3a, IMOpHOreHesa, NoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS, UHIMBUYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOIeHe3a),
B3aMMOJIEMCTBUSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKy OPTaHOMIaMU KIETKH U UX
(GYHKIUSIME, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIHSIMH, MEXKIY
OopraHamM¥ M CUCTEMaMH OPIaHOB Y PACTEHMI, )KUBOTHBIX U YEJIOBEKA M UX
(GYyHKUHAMU, MKy CHCTEMAMH OPTaHOB U UX (QYHKUHUSAMH, MEKY dTallaMu
0oOM€Ha BEILIECTB, TallaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX [IMKJIOB OPTaHU3MOB,
ATanamu 3MOPUOHANIBHOTO PA3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dhakTOopamMu cpebl OOUTaAHUS;



YMEHHUE BBISIBIISITh OTJIMYUTEIIBHBIC IPU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIE
pacTEeHHH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIS IOKA3aTEJIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMCHHUC PCIIATh OMOJIOTNYECKHE 3a1a491, BBIABIIATE IIPUYNHHO-CIICICTBCHHBIC
CBA3HU MCIKAY UCCIICAYCMbIMU OMOJIOTHYCCKHUMHU ImponcccaMu U ABJICHHUAMMU, ICIIATH
BBIBOJbI U IIPOTHO3BI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHUE BBITIOJIHATH Ja00OpaTOPHBIC U MPAKTHUECKHUE padOThI, COOTIOAThH TIPaBUIIA
npu paboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYJOBAHUEM;

YMEHUE BBIIBUTATh TUIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIIBHBIMU CPEICTBAMU,
dbopmyIHpys 11T UCCIICIOBAHMS, aHATU3UPOBATH MOJYUEHHBIE PE3YJIbTaThI U
JIeJIaTh BBIBO/IBI;

YMEHHE Y4aCcTBOBaTh B YUCOHO-HCCIIEIOBATEIIHCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTHH M MEAUITMHE, IPOBOAMMOI Ha 0a3e MKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJIUYHO MPEACTABIIATH MOTYYCHHBIE PE3YJIbTAThl HA YYCHUYECKUX
KOH(pEpEeHIINSAX;

YMEHHUE OLICHUBATh ITUUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUIN B 00J1aCTH
OMOJIOTUY U MEAUIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HaIpaBJIeHHOE U3MEHEHUE TeHOMA U CO3JJaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBINA BHIOOP Oyy1ien mpodeccuoHanbHON
JESTETLHOCTH B 00J1aCTH OMOJIOTHH, MEIUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIIICTBA, MUIIIEBOM MPOMBIIIICHHOCTH, YTIyOJsATh MO3HABATEIbHBIN
WHTEPEC, HAMMPABIICHHBIN HA OCO3HAHHBIN BRIOOP COOTBETCTBYIOIIEH podeccun u
MIPOJI0JDKEHNE OMOIOTHYECKOTO 00pa30BaHUs B OpTraHU3AIMIX CPETHETO
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B
MO3HAHUHU 3aKOHOB MPUPOJIBI M PEIIEHUH DKOJIOTHUECKUX MPOOIEM YeTOBEYECTRA,
a TAK)K€ B PEILICHUH BOIIPOCOB PALIMOHAIIBHOTO MPUPOIOTI0JIH30BAHMUS, U B
(GhopMUPOBAaHUU IEHHOCTHOTO OTHOIIICHUS K PUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OUOJIOTHH;



YMEHHE BJIAJETh CUCTEMON OMOJIOTMUYECKUX 3HAaHUH, KOTOpast BKIIIOUAET
OTpeeTICHHS ¥ MOHUMAaHKUE CYIIIHOCTH OCHOBOIOJIATAIOIINX OMOJIOTUYECKUX
TEPMHHOB U TIOHATUH (BHUJ, IKOCHCTEeMa, Ouocdepa), OnoIornyeckrue TeOpHu
(oBomrorimonHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIOLNN), YICHUS
(A. H. CesepiioBa — 0 myTsIX ¥ HanpaBJieHUAX 3Bostonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbI (reHeTuyeckoro pasHosecus k. Xapau u B. Baiin6epra,
3apoabiieBoro cxoactsa K. M. bapa), npasuna (munumyma fO. JIubuxa,
AKOJIOTUYECKON MUPaMUIbI SHEPTUH ), TUTIOTE3bI (TumoTe3a «mupa PHK» V.
['unGepra);

YMEHUE BJIAJIETh OCHOBHBIMU METOJAAMU HAYYHOTO MMO3HAHUS, UCIIOJIb3YEMBIMU B
OMOJOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM (OMUCAHUE,
U3MepeHue, HaOJII0ICHHE, SKCTIEPUMEHT), CIOCOOaMU BBISIBJICHUS U OIICHKHU
AHTPOITOIE€HHBIX U3MEHEHUW B IPUPOJE;

YMEHHE BBIACIATH CYIECTBEHHBIC IPU3HAKHU: BUAOB, OMOT€OIIEHO30B, SKOCUCTEM U
ounocdepspl, CTAOMINZUPYIOLIETO, IBHXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
oTbopa, aTUIoNaTPUIECKOTr0 U CUMIATPUIECKOTO BHI000PA30BAHMS, BIUSHUS
JBIDKYIIUX CHJT HBOJIIOIMH HA TeHO(OH/T MOy IISIUH, TPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpeJie OOMTaHus, YepeAOBaHUs HAIIPABICHHUHA YBOJIOIUH,
KpPYroBOpOTa BEUIECTB U NOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3AMMOCBSA3U MEXKy IPOLIECCAMU IBOIIOLINH,
JBWKYIMMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX JKOCUCTEM U
MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMCHHC BBIABJIATH OTIMYHUTCIBHBIC ITIPU3HAKH JKUBBIX CUCTCM, HpI/ICHOCO6HCHHOCTB
BHUJOB K CpEac O6I/ITaHI/I$I, a0OMOTUYECKHUX U OMOTHYECKUX KOMIIOHEHTOB
OKOCHCTCM, B3aUMOCBSI3eH OpraHu3mMoB B COO6HICCTB8,X, AHTPOIIOTCHHBIX
W3MEHEHUI B DKOCUCTEMAaX CBOCH MCCTHOCTH,

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX IPYII, B3aUMOCBSI3U OPTaHU3MOB U CpeIbl 0OUTAHUS, €INHCTBA
YeJIOBEYECKHUX Pac, HEOOXOAMMOCTH COXPaHEHHsI MHOT0OOpa3us BUJIOB U
HKOCUCTEM KaK YCIIOBUS COCYLIECTBOBAHUS MIPUPO/IbI U YEIOBEUECTBA;

YMCHHC pCIIaThb OMOJIOTMYECKHE 3aJlavuy, BbISABJIIATL IPUIYHMHHO-CIICACTBCHHBIC
CBA3U MCIKAY UCCIICAYCMbIMU OMOJIOTHYCCKUMHU mpouecccamMu U ABJICHHUAMU, ICIIATH
BBIBOJbI U ITPOTHO3bI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YJIbTATOB,



yMEHUE BBITIONHATH Ja00OpaTOPHBIE U MPAKTUUECKHUE pabOThI, COOII0AThH PaBUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPSITH UX IKCIEPUMEHTATBHBIMU CPEACTBAMH,
dbopmyIHpys LIeNb UCCIIeIOBAHNS, aHATU3UPOBATH MOJYYEHHBIE PE3YJIbTaThI U
JIeJIaTh BHIBO/IBI;

YMEHHE y9acTBOBATh B YUECOHO-HCCIIEA0BATEIHCKOM paboTe 1Mo OHOIOTHH,
HKOJIOTHUHU ¥ MEJMIIMHE, TPOBOIUMOMN Ha 0a3e MIKOJIBbHBIX HAYYHBIX OOIIECTB, U
yOJIUYHO MPEACTABIATH MOTYUYSHHbBIE PE3YJIbTAThl HA YYEHUYECKUX
KOH(DEpEeHITUSX;

yMEHHUE OIICHUBAThH THIOTE3bI U TEOPUHU O MPOUCXOKIACHUH JKU3HU, YSTIOBEKA U
YEJIOBEUECKHUX Pac, O MPUUNHAX, MIOCIEACTBUAX U CIIOCO0aX MPEIOTBPAIICHUS
rJ100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOP OyayIiei mpodeccnoHamIbHOMI
JESTEIILHOCTH B 00JIaCTH OMOJIOTHH, 3KOJIOTHH, PUPOIOIIOIE30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CETHCKOTO X0341CTBA, MUIIEBON
MIPOMBITINICHHOCTH, YIITyOJISITh TO3HABATEIbHBIN UHTEPEC, HAPABIICHHBIN Ha
OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOGECCUU U TPOJOTIKEHUE
OMoIOTNYECKOro 00pa30BaHMs B OPraHU3AIUIX CPEIHETO MPOhEeCCHOHATHHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJITACC
KonunuectBo yacos DIEKTPOHHbIE
Newm |H (uudpoBbIe)
o
°o /I auMEHOBAaHUE Pa3JIEJIOB U TEM IPOTPAMMBI 5 Konrponsasre | Ipaktiueckue | GpasoBaTebHELE
Cero
paboTHhI paboTHI pecypesI
1 buosnorus kak Hayka 1
2 JKuBBIE CUCTEMBI U UX U3yUYEHUE 2
3 buosorus knerku 2 0.5
4 XUMHUYECKasi OpraHu3aIus KIETKU 10 1
5 Crpoenurie U PyHKIIMU KIETKA 8 2
6 OOMeH BelecTB U MpeBpalIeHue SHEPTUU B 9 1
KJIETKE
. Hacnencreennas ungopmarius v peanusainus e€ B 9 0.5
KJIETKE '
8 JKM3HEHHBIN UK KIIETKH 6 1
9 Crpoenunie u PyHKIIMM OPTaHU3MOB 17 1.5




10 Pa3sMHOXkeHNE U pa3BUTHE OPTAHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
U3MEHUYHUBOCTU OPTraHU3MOB

12 3aKOHOMEPHOCTHU HACIIECTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 |
14 ['eHeTuka yemoBeka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buoTtexHoorust U CUHTETUYECKasi OMOJIOTUs 4

17 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 13




11 KIIACC

KonudectBo yacos DNEeKTPOHHbBIE
Newm |H (dpoBbIe)
°o /i auMEHOBaHUE Pa3/IeJIOB U TEM MPOTPAMMBI 5 Kontponsusie | Tpaktrucckue | GpasoBaTebHELE
cero
paboThI paboThI pecypehl

| 3apoKJICHUE U Pa3BUTHE IBOJIIOIIMOHHBIX 4

MPEJCTaBICHUN B OMOJIOTUU
2 MukposBosronus U €€ pe3yJIbTaThl 14 2
3 MakposBOIOIHUA U €€ PE3YIbTATHI 6

[IpoucxosxieHre 1 pa3BUTHE KU3HU HA
4 15 1.5

3emuie
5 [IpoucxoxaeHue 4yenoBeKa — aHTPOIIOTEHES 10 1

DKOJIOTHUsl — HayKa O B3aUMOOTHOIICHUSIX
6 OpPraHW3MOB U HaJIOPTAaHU3MEHHBIX CUCTEM C | 3 0.5

OKpYXaroUIEH cpesion
7 Opranu3msel U cpea OOUTaHUS 9 1.5
8 DKOJIOTHUSl BUJIOB U MOIYJISIIUAN 9 0.5
9 12 0.5

DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE




CHUCTEMBI
10 buocdepa — rinobanbHas s3xocucTemMa 6
11 YenoBek U OKpy Karomias cpeaa 6
12 Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME | 102 7.5




ITIOYPOYHOE IINTAHUPOBAHUE

10 KJITACC
KonuuectBo yacos DIIEKTPOHHbIE
U pOBLIE
Ne i/ | Tema ypoka B Konrponsnsie | [Ipaktnueckue 0Gpa3oBaTeIbHbI
cero
paboTHhI paboThI e pecypehl
| Buosnorust kak KOMIUIEKCHAsI HAyKa U KaK 4acTh |
COBPEMEHHOI0 O0IIeCTBa
2 JKuBbIE CHCTEMBI U KX CBOMCTBA |
3 VYpoBHEBasi opraHu3als KUBbIX CUCTEM |
4 Hctopust OTKPBITUS U U3yUYEHUS KIIETKU. |
Knerounas teopus
MeTob1 MOJIEKYJIIPHON U KJIETOYHON OMOJIOTHH.
[Ipaktuueckas padora «3ydeHune MeTo10B
5 KJIETOYHOM Ouosoruu (xpomarorpadus, | 0.5
anekTpodopes, nuddepeHinanTbHoe
nenrpudyruposanue, [1LIP)»
6 XUMHYECKUM COCTaB KIECTKHU 1
7 1

MI/IHepaJIBHLIe BCIICCTBA KIICTKH, UX




Ounonoruyeckas poiib

Opranuueckue BellecTBa KIETKH — OEJKH.

IIpaktrueckas pabdora «/3yyeHue cBOMCTB

8 JlaGoparopnas pabotra «OOHapyxkeHre OEITKOB ¢ 0.5
MTOMOII[BI0 KAYECTBEHHBIX PEAKITUI

9 CaoiicTBa, Ki1accupukanus U PyHKIIMU OEITKOB

10 Opranuyeckue BEIIECTBA KIETKH — YTJIEBO/IbI

11 OpraHuueckue BellecTBa KIECTKH — JIUMHUIbI
Hyxneunossie kucnotsl. [JHK nu PHK.

12 Jlabopatopnas padota «VccnenqoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJEICHHBIX U3 KIIETOK '
Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATD. [Ipyrue
nykieosuarpudocdarer (HTD)

14 CexBennpoanue JJHK. MeToasl reHOMUKH,

TPAaHCKPUITOMUKH, IPOTEOMUKHU

15 MeTonbl CTPYKTYpHOU OMOJIOTHH

16 Tune! knetok. [IpokapuoTnyeckas KieTka

17 CrpoeHure 3yKapuOTUYECKON KIETKH. 05




KJIETOUHON MEMOpPaHbI»

18

IToBepXHOCTHBIN ammapar KJIETKA

19

OnHomMeMOpaHHbBIE OPTaHOUIbI KJIETKH.
[TpakTuueckas padora «3yueHue IBUKEHUS
LIUATOIUIA3Mbl B PACTUTEIIBHBIX KIETKAX

0.5

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIIETKH:
MUTOXOHApUH, acTuibl. JlabopaTtopHas padbora
«HccnenoBanue miua3Monm3a 1 Jeria3Moian3a B
PACTUTEIIBHBIX KICTKAX)

0.5

21

HememOpaHHbIe OpraHouAbl KJIETKH

22

Crpoenue u pyHKIUU sapa

23

CpaBHUTENbHAS XapAKTEPUCTHKA KIIETOK
sykapuort. JlaboparopHas padota «13yueHue
CTPOEHMS KJIETOK Pa3JIMYHbIX OPTaHU3MOBY»

0.5

24

AccuMWIAIINS U AUCCUMUTISINS — JIBE CTOPOHBI
meTabonm3ma. Tumnsl oOMeHa BEIIeCTB.
Jlabopatopnas pabota «3yuenue
KaTaJIMTUYECKON aKTUBHOCTU (DEpMEHTOB (Ha
MIpUMEPE aMIJIA3bl UITH KaTanas3bl)»

25

dDepMEHTAaTUBHBIN XapaKTep PEAKIUNA KJIETOYHOTO
Merabonusma. Jlaboparopnas pabora «M3yuenue

0.5




(bepMEHTATUBHOTO pacIIeIICHUs TEPOKCHUIA
BOJIOPO/Ia B PACTUTENBbHBIX U )KUBOTHBIX KJIETKaX)

26 benku-akTUBaTOpPHI U OETKU-UHTUOUTOPHI

27 ABTOTpOGHBIN TUIT OOMEHA BEIIECTB

28 dorocuHTE3

29 Xemocunres. JlabopatopHas pabora «CpaBHeHHE 0.5
IPOLECCOB (POTOCUHTE3a U XEMOCUHTE3a» '
AHa’poOHbIe OpraHu3Mbl. Buibl OpokeHus.

30 JlaGoparopnas padora «CpaBHEHHE MPOIIECCOB
OpOKEHUSI M IBIXaHUS

3l AnpoOHbIE OPraHN3MBbl. DTalbl JHEPIETUUECKOTO
oOMeHa

1 DHeprusi MEMOPaHHOT'O IPAJIMEHTA TPOTOHOB.
Cunre3 AT®: pabora npotoHHOM AT®-cHUHTAa3bI

33 Peaxuuu MaTpuyHOTO CUHTE3a

34 Tpanckpunuus — marpuunbii cuate3 PHK

35 Tpaucnsiusa u e€ Tarbl

36 Koauposanue amunokuciaor. Ponas pubocom B

ouocHuHTE3E O€EJIKa




37

Opranuzanus reHomMa y NpoKapuoT U 3yKapUOT

MOJ'IeKyJ'IHpHBIC MCXaHHU3MBI OKCITPECCUU I'CHOB Y

38
AYKapUOT
Bupycel — HekneTodHbie (POPMBI KU3HU U

39 obnuraTtHele napa3uthl. [IpakTudeckas padbota 0.5
«Co31aHue MoJIenu BUPYCa»

40 BupycHbie 3a007¢BaHNs Y€T0BEKa, J)KUBOTHBIX,
pacTeHun

41 HanoTtexHonoruu B OMOJIOTUH U METUTTAHE

42 JKu3HEHHBIN UK KJISTKHA

43 Martpuunsiii cunres JJHK

44 Xpomocomsl. JTabopatopHas padota «3yuenue 0.5
XPOMOCOM Ha FOTOBBIX MUKpOMpenapaTax» '

45 JleneHue KjIeTKu — MHUTO3
Tunsl knetok. KapnokuHes u IUTOKUHES.

46 JlaGoparopnas pabota «Habmonenue Muto3a B 0.5
KJIETKaX KOHYMKA KOpPEIKa JyKa (Ha TOTOBBIX '
MUKpOIpenaparax)»

47 Perynsanus )kM3HEHHOTO LIUKJIA KJIETOK




48

OpraHusMm Kak €IMHOE 1IeJI0€

Tkanu pacrenuit. JlTaboparopnas pabora

49 . - 0.5
«M3yueHne TKaHel pacTEHUI

50 TkaHu )KMBOTHBIX U yenoBeka. JlabopaTopHas 0.5
pabota «M3yueHue TkaHel KUBOTHBIX) '
Opranbl. Cuctembl opranoB. JlabopaTopHas

51 pabota «/3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBr>KEHHE OpraHu3MOB

54 [IuTanue oprann3mMoB

55 [Turanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA

56 JIpIXaHue OpraHu3MoB

57 JIpIXaHKE MMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA

58 TpaHcnopTt BEIECTB y OPraHUu3MOB

59 KpoBeHnocHas cucrema N03BOHOYHBIX KUBOTHBIX U

YCJIOBCKA




60

Brinenenue y opranusmMosn

61 3ammra y OpraHu3mMoB

62 NMmyHHas cuctema 4esoBeka

63 PaznipaxxumMocCTh U perynsuus y OpraHu3MOB

64 ['ymopanbHas perynsiuus U SHIOKPUHHAS CUCTEMA
KUBOTHBIX U YEJIOBEKA

65 DopMbI pa3MHOKEHUS OPTAHU3MOB

66 [TomoBoe pasMHOKEHUE

67 Melios
["ametorenes. O6pa3oBaHue U pa3BUTHE MTOJIOBBIX

63 kieTok. JlaboparopHas padota «3yuenue 0.5
CTPOEHMUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX '
MHUKpOTIpenapaTax»

69 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70 3aknajKka OpraHoB ¥ TKAHEH U3 3apO/IbIIIEBbIX
JIMCTKOB

71 Poct u pa3BuTue xuBOTHBIX. JJabopaTopHas 05

pabora «BbIsiBIeHHE TPU3HAKOB CXO0JICTBA




3apoz[blmeﬁ ITIO3BOHOYHBIX JXUBOTHBIX»

72

PasMHOXeHHE U pa3BUTHE PACTECHU.
Jlabopatopnas pabota « CTpoeHHE OpraHOB
Pa3MHOXEHUS BBICIINX PACTECHUI»

0.5

73

Hcropust cTaHOBIIEHUS U Pa3BUTHUS TEHETUKHU KAK
HayKH

74

OCHOBHBIC IOHATHS U CUMBOJIBI TEHETHKH.
JlaGoparopnas padota «/[po3oduna kak 00bEKT
TCHETHYECKUX UCCIIETOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEJOBAaHUS TPU3HAKOB.
Monorubpunoe ckpemubanue. [Ipaktuueckas
pabota "M3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO
CKpEIMBaHus y 1po30¢puibl"

0.5

76

[{utonornueckrne OCHOBBI MOHOTHOPUTHOTO
CKpPEIIMBAHUSA

77

AHanuzupymouiee ckpemubanue. Hemonxnoe
JOMUHUPOBAHUE

78

Hurubpuanoe ckpenuBanue. [Ipakruueckas
pabora «/3ydenne pe3yabTaToB TUTHOPUTHOTO
CKpENIMBaHUA y APO30(DUITBDY

0.5

79

I_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI I[I/IFI/I6PI/II[HOFO




CKpEIIMBAHUS

80 CueruieHHOE HacIe10BaHUE ITPU3HAKOB
81 XpoMOCOMHasl TEOPUS HACIEICTBEHHOCTH
82 I'enernka nosa
83 I'eHoTHII KaK 11€JI0CTHASA CUCTEMA
84 I'eHeTnueCcKuil KOHTPOJIb Pa3BUTHUs PACTEHUM,
YKUBOTHBIX M YEJIOBEKA
85 M3MeHYnBOCTH IPU3HAKOB. BUbI N3MEHUYNBOCTH
86 MoaudukaninoHHass ”3MEHYUBOCTh
BapuaunonHslil psa v BapuallMOHHAsE KPUBasl.
JlaGopartopnas pabora «lMccienoBanue
87 3aKOHOMEPHOCTEH MO IU(PUKAITMOHHOM 0.5
n3MeHunuBOCTH. [locTpoeHne BapuanmoHHOTO psiaa
Y BAPUALIMOHHON KPUBOW»
28 ['enoTunuueckass u3MeHIMBOCTh. KomOnHaTHBHAS
M3MEHYUBOCTD
MyTanunonHas n3MeH4uBOCTh. [IpakTrueckas
&9 pabora «MyTanuu y 1po30¢huisl (Ha TOTOBBIX 0.5

MUKpOIIpenaparax)»




3aKOHOMEPHOCTH MYTAallMOHHOTO MPOLIECCa.

90
ONUIreHeTUKA U SIIUT€HOMHKA
o1 I'enetuka denoseka. [IpakTuueckas padbota 0.5
«CocTaBIiIeHHE U aHAIU3 POJTOCIOBHON» '
92 MeTtonbl MEAUIIUHCKOW T€HETUKHU
3HaueHUE MEIUIIMHCKON T€HETHUKU B
93 MPEIOTBPALIECHNN U JICUEHUN T€HETUYECKUX
3a00J1eBaHUH YesloBEKa
OcHoBHBIC TOHATUA cenekiun. JlabopaTopHas
94 paboTta «/3yyeHne copToB KyJIbTypHBIX PacCTEHUI 0.5
Y TIOPOJT JOMAITHUX KUBOTHBIX)
95 Mertonpl cenekiinoHHON padoTsl. JlaboparopHas 0.5
pabora «/3y4eHne METOJ0B CEICKITUU PACTCHHIN) '
96 JIoCTH)KEHUS CEJIEKIIMN PACTEHUM U )KUBOTHBIX.
[Ipaktruueckas pabora «I[IpuBuBKa pacTeHmiD»
97 CoxpaHeHue, U3y4YeHHE U UCII0JIb30BaHHE
T€HETUYECKUX PECYPCOB
buotexHON0rNs Kak HayKa U OTpacib
98 npousBojicTBa. [IpakTuueckas padbora «M3ydeHue 0.5

00BEKTOB OMOTEXHOJIOTHI)




99 OcCHOBHBIC HANPABJIECHUS CHHTETHICCKOMN
ouoJioruu

100 XpOMOCOMHAasI U T€HHAsI UHKEHEPUS

101 MeauiuHCcKue OMOTEXHOJIOTUH 1
102 IToBTOpEeHue, 0600IIeHNEe, CHCTEMAaTH3AIUS |
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5




11 KIIACC

KonunuectBo yacoB DIIEKTPOHHBIE
udpoBkIe
Nen/mt | Tema ypoxa B Kontponwhnbie | [Ipaktuueckue 06pa3oBaTENBHBIE
cero
paboThI paboThI pecypehl

1 OBonmonnonHas teopus Y. Jlapsuna 1
) JIBMKy1IME CHJIBI DBOJIFOLMA BUIOB 110 Y. |

HapBuny
3 boprba 3a cyiecTBoBaHNE, €CTECTBEHHbBIN U |

UCKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPHUU |

3BOJIIOLINU
5 DTanbl 3BOJIOIMOHHOTO IIpo1ecca: 1

MHUKPOIBOJIIOIHUS 1 MaKPOIBOJIIOIHUS
6 [Tonynsiuus — 3yeMeHTapHas eMHULIA 1

ABOJIIOIIUU

3aKOH reHeTnyeckoro pasHosecus k. Xapau,
7 1 0.5

B. BaiinGepra. JlabopaTopnas pabora
«BbIsIBIICHNE H3MEHYUBOCTH Y 0CO0CH OTHOTO




BUIa)»

DneMeHTapHbIe PaKTOPhI IBOJIIOIUU

D¢ dext ocHoBarens. IpdeKT OyTHUIOUHOTO
TOPJIBIIIKA

10

Murpanuu. U30m1un nomyisiuid:
reorpadudaeckas, OHoIoruuecKas

11

EcTtecTBeHHBIN 0TOOpP — HaAMPaBISIONIUI
(dbakTop IBOIIOIHH

12

[TonoBoit oTOOp

13

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yJIbTaT
MUKpO3BoIIIOIMH. JJabopaTopHas paborta
«M3ydenne apomopdo30B U UAMOANANITALAN Y
pacTeHUM U )KUBOTHBIX)

0.5

14

[Ipumeps! mpuCnocoOIeHH y OpraHu3MOB:
Mop¢osioruueckue, GU3noJI0rndecKue,
OnoxuMuueckue, nopeaeHueckue. JlaboparopHas
pab6ora «IIpucrnocobiieHrus Opranu3mMoB U X
OTHOCHTEJIbHAS 11eJ1IeCO00Pa3HOCTh

0.5

15

Bun, ero kpurepuu u crpykrypa. Jlabopatopnas
pabora «CpaBHEHHE BUJIOB TIO
MOP(OTOTUYECKOMY KPUTEPUIOH

0.5




16 Crpykrypa BUIa

17 Bunoo6pa3zoBanue kak pe3yiabTaT
MHUKPOIBOJIOIUA

18 CBs3b MUKPO3BOJIFOLIMM U AITHAIEMUOIOTHU

19 MakposBomtonus. [[aneoHTOI0rn4eckue MeTO bl
W3YUYEHUSI IBOJIIOIUU

20 buoreorpadguyeckrne MeTOAbl U3YUCHUS
ABOJIIOLUA

21 OMOPHOJIOTUYECKHE U CPABHUTEIHHO-
MOP(OTOTUYECKUE METO b U3YUEHUS HBOJIOIIUU

) MounekynsspHO-TeHEeTHYEeCKHEe, OMOXUMUYECKUE U
MaTeMaTH4YECKUE METO/Ibl U3YUEHHUSI IBOJIIOLIUN

23 OOG11ue 3aKOHOMEPHOCTH IBOJTIOLIUU

24 AnanTtuBHasa paguanua. HepaBHOMEpHOCTD
TEMIIOB 3BOJIFOLIUH

25 Hayunblie runote3bl IpOUCXOXKACHUS )KU3HU Ha
3emie

26 JloHay4HbI€ PECTABICHUS O 3aPOKICHUN

ZKHN3HHU




27

OCHOBHBIE ATaIbI HCOpF&HH‘I@CKOﬁ 9BOJIFOITUH

28 I'unoTessl 3apoxkAEHUS KUZHU
Uctopus 3eMinu u MeTObI €€ N3yYEeHUSI.

29 JlabopatopHas padota «/3ydyeHne u onucaHue 0.5
HCKOITA€MBbIX OCTATKOB APEBHUX OPTaHU3MOB

30 HauanbHbie 3Tanbl OpraHudeCcKOM 3BOJIIOLIUN

31 DBOJIIOLUA 3YKApHOT
OcHOBHBIE 3Tallbl BOJIIOLIMH PACTUTEIHHOTO

1 mupa. [Ipaktuueckas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOCHUS PACTEHHM Pa3HBIX '
OTZICJIOB»

33 OCHOBHBIE 3TaIlbl FBOJIOLNH )KUBOTHOTO MHUPa
DBOJIIOIUSA )KUBOTHBIX. [IpakTudeckas padota

34 «3yuenne 0ocoOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)

35 PazButHe xu3HM Ha 3emiie 10 HpaM U EpUoaam

16 MaccoBbie BBIMUPaHUsI — 3KOJIOTHYECKHE
KPU3UCHI TIPOIILJIOTO

37

CoBpeMEeHHBIHN KOJIOTMYECKUN KPU3UC, €r0




0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHM4eCKOro MUpa

19 OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIHI
OpraHU3MOB

40 AHTpOMNOJIOTUS — HAYKa O YEJIOBEKE

41 Pa3BuTHe npeacTaBiaeHnd 0 TPOUCXOKICHUN
YyeJoBeKa
MecTo yenoBeka B CUCTEME OPTAHUYECKOTO

4 mupa. JlabopatopHas pabora «3yuenue 0.5
0COOEHHOCTEH CTPOCHUS CKeJeTa YeIOBeKa, '
CBSI3aHHBIX C IPSIMOXOKICHHEM

43 JIBMOKYIIIME CUJIBI aHTPOIIOTEHE3a

44 CooTHolIeHNnEe OMOTOTUYECKUX U COLIMATIbHBIX
(akTOpOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTECHE3A

46 [Taneorenerrka u MajeoOreHOMUKa

47 DBOJIIOIUS COBPEMEHHOTO YEJIOBEKA

48 Yenoseueckue pacsel. [Ipaktuueckas padota 05

«M3yyeHne dKOJTOTUYECKUX aganTalui




YCJIIOBCKa»

49 MexIucuMIuIMHapHbIE METOIBI aHTPOIIOJIOT MU

50 3apoK/I€HHE U Pa3BUTHE SKOJOTUU
Mertonp! axonorun. Jlaboparopnas padora

51 «3ydyeHne METOA0B IKOJIOTUMYECKUX 0.5
VICCIICIOBAHUI

52 3HavYeHUE HKOJOTUUECKUX 3HAHUM JJIsI UeIIOBEKa

53 Dxosioruyeckue GakTopbl
Abuotnueckue paktopsl. CBET Kak

54 skoJiornueckuid pakrop. JlabopaTopnas padbora 0.5
«BpIsiBIEHNE MPUCTIOCOOIEHUN OPraHU3MOB K '
BIIUSTHUIO CBETa
Aoluotnueckue dakTopsl. TeMeparypa Kak

55 skoJiornueckuit pakrop. Jlaboparopnas pabora 0.5
«BbIsBICHUE TPUCTIOCOOIEHUN OPraHU3MOB K '
BIIUSTHUIO TEMIIEPATYPbhI»
AbGuotnueckue GpakTopsl. BiaxHocTh Kak

56 skoJiornueckuit pakrop. JlabopaTopnas padbora 0.5

«AHATOMHYECKHE OCOOCHHOCTH paCTeHI/Iﬁ H3
Pa3HbIX MCCT 00UTaHUSI




57 Cpenbl 0OUTaHUSI OPTaHU3MOB

58 buonornueckne puTMsl

59 Ku3zneHHsle (pOpMbI OPraHU3MOB

60 buotnyeckue hakTopsl

61 3HaueHne OMOTUYECKUX B3aUMOJICHCTBUM 115
CYILECTBOBAHMSI OPraHU3MOB B Cpeie OOUTaHMSI

62 DKOJIOTUYECKUE XAPAKTEPUCTUKH TOMYJIALIUN
OcHOBHBIE MOKa3aTENM MOMYJISIIUH:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAs
CTPYKTypa
OcHOBHBIE MOKa3aTENM MOIMYJISIIUH:

64 POKIAEMOCTD, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMH

65 DKOJIOrMYecKasi CTPYKTypa MOITYJISLHAN

66 JIvHaMyKa NOMyJISALUU U €€ PeryJssauus

67 KpuBble pocTa YMCIEHHOCTH MOMYJISLNH.
Kpussle BekMBaHUA

68 Dkozoruyeckas Haa sujaa. JlabopatopHas 0.5

pabota «IIprcnocobieHns ceMsiH pacTeHU K




pacceneHuto»

69 Bup xak cucrema nomynsnni

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUi
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKPBITasi CHCTEMa

7 KpyroBopoT BemecTB 1 MOTOK SHEPTUHU B
HKOCUCTEME

74 OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE TTUPAMUIBI

76 N3menenust cooOIIeCTB — CYKIIECCUU

77 [Ipupoaubie SKOCUCTEMBI. IKOCUCTEMBI 03€p U
peK. DKOCHCTEMBI MOPEW U OKEAHOB

- [Ipupoaubie SKOCUCTEMBI. DKOCUCTEMBI TYH/IP,
JIECOB, CTETIEH, MyCTHIHD

79 AHTPOIIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTudeckast padbota 0.5

«M3yuenue u onucaHue ypooIKOCUCTEMBI»




3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX

81
B3aUMOJEHCTBUI OPraHU3MOB B 9KOCUCTEMAX
MexaHu3MBbl BO3ACHCTBUS 3arpsA3HEHUIN pa3HbIX

82 TUIIOB Ha CyOOpraHu3MEeHHOM, OPraHU3MEHHOM,
NOMYJISIIUOHHOM U SKOCUCTEMHOM YPOBHSIX

23 buocdepa — obmennanerapuas 000y104Ka
3emiu

84 VYuenue B. 1. Bepuanckoro o ouocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCheph

26 KpyroBopoTs! BemecTB 1 OMOreoXUMHUYECKUE
LUKJIbI

87 3oHaNIBHOCTH Orochepbl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh Ouochepsl

89 DKOJIOTUYECKUE KPUZUCHI U UX TPUUUHBI

90 Bo3zneiicTBue uenoBeka Ha 6uocdepy

01 AHTpPOINIOTE€HHOE BO3/ICUCTBUE HA PACTUTEIbHBIN
Y ’KUBOTHBIN MUP

92 Oxpana npupo/bl




OCHOBHBIE IPUHIUIIBI YCTOWYHUBOTO PA3BUTHS

93
YeJIOBEUECTBA U MPUPOIbI
PanmonansHO€ MPUPOAONIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTMYECKOTr0 pa3HOOOpa3us
3emu

95 O6001ueHue no reMe « MUKpPOIBOJIIOIUS U €€
pe3yIbTaThD»

96 O6001eHue no reMe «Makpo3BOJIOLHS U €€
pe3yIbTaTh»

97 O6061menue no Teme «IIpoucxoxaenue u
pa3BUTHUE KU3HU Ha 3emiie»

08 O6006menue o reme «lIpoucxoxaenne
YeJI0BEKa — aHTPOIIOTEHER»

99 O060011eHne o TeMe «IKOJIOTUs — HayKa O
B3aMMOOTHOIICHUSAX OPTaHU3MOB»

100 O600m1enue o reMe «OpraHu3msl U cpena
oOuTaHusD)

101 O060011IeHne 0 TeMe «IKOJIOTHSI BUIOB U
TTOITYJISILTAM

102

O606menue o teme «buocdepa — rmodanpHas




3KOCHUCTEMaA»

OBLIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME

102

7.5




[TPOBEPSIEMBIE HA EI'D I10 BUOJIOT'MU TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TIPOI'PAMMBI CPEJTHET'O OBILIET'O OBPA3SOBAHUS

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHMS K TPEAMETHBIM PE3yJIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl CPETHETO
oO1ero ooOpazoBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHU B
CHUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOUH KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB
IPUPOABI U PEIICHUN KU3HECHHO BaKHBIX COITUATBHO-
ATUYECKUX, SKOHOMUUICCKUX, IKOJIOTHUECKHUX MTPOOIeM
YEJIOBEYESCTBA, a TAKXKE B PEIICHUH BOIIPOCOB PAIMOHAIBHOTO
TIPUPOIOTIONH30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUS K TIPUPOJIe, OOIIECTBY, YEJIOBEKY; O BKJIaIe
POCCHICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
ounonoruu

Bnanenue cuctemoit 3HaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCITOJIB3YEMBIX B OMOJIOTMYSCKHUX UCCIICIOBAHUSIX
JKUBBIX 00BEKTOB 1 SKOCHCTEM (OINMHMCaHue, U3MEPEHUE,
MIPOBEJICHNE HAOII0ICHHH ); CTIOCOOaMM BBISBJICHHS M OLICHKU
aHTPOIIOTEHHBIX U3MEHEHUN B MPUPOJIC.

YMeHue BbIABUTaTh TUIIOTE3b], IPOBEPSITH UX
HKCIIEPUMEHTAJIBHBIMU CPECTBAMHU, (DOPMYIIUPYSI LIEITb
VCCIIEOBAHHUS, AHAIIM3UPOBATH IOJyYEHHBIE PE3YJIBTATHI U
JienaTh BBIBOJBI.

BrIsiBiIeHNE 3aBUCUMOCTH MEXY UCCIIEyEMbIMU BEJIMYMHAMU,
0O0BSICHEHUE TTOJTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE
BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX OHATHMI, TEOPUHN U
3aKOHOB

YMeHue BiajeTh CUCTEMOM OMOIOTMYECKUX 3HAHUM, KOTOopas
BKJIFOYAET: OCHOBOTIOJIATAtOINe OMOIOTHIECKHUE TEPMUHBI U
MOHATHUS ()KU3HB, KIIETKA, TKaHb, OPraH, OpraHu3M, BU/,
MOMYJISIINS, YKOCUCTEMA, OMOIIeH03, Onocdepa; MeTadoIm3Mm,




rOMeoCTa3, KJIETOYHbIII UMMYHUTET, OMOCHUHTE3 OeJIKa,
OHMOIOIMMEPHI, TUCKPETHOCTh, CAMOPET YIS,
CaMOBOCIIPOU3BEJEHUE, HACIEACTBEHHOCTh, U3MEHYHBOCTD,
HHEPrO3aBHUCUMOCTb, POCT U PA3BUTHE);

ounosiornueckue Teopun: kierounas teopus T. [lIBanna, M.
[Inennena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOTO
ummyHuteta I1. Opnux, .M. MeunukoBa, XxpOMOCOMHast
TEeOpHs HACIEACTBEHHOCTH T. MopraHna, 3aKkOH 3apOJbIIIEBOrO
cxoxctsa K. bapa, spomonnonnas teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPUS DBOJIIOLIMH, TEOpUS aHTpororenesa 4.
Hapsuna; Teopusi 6moreorieHoza B.H. Cykauépa; yuenue H.U.
BasuiioBa o 1nieHTpax MHOrooOpasust U MPOUCXOXKACHHUS
KyJbTYpHBIX pacTeHuil, yaenue A.H. CeBeprioBa o myTsx u
HampaBJICHUSX 3BoJIIOLMH, yueHue B.U. BepHaackoro — o
ouocdepe);

3aKOHBI (€IMHOOOPa3Usi HOTOMKOB IEPBOr0 MOKOJICHMUS,
pacIICIUICHUs TPU3HAKOB, HE3aBUCUMOI'0 HACJIEAOBAHUS
npu3HakoB [. Menaens; CuerieHHoro Hacue10BaHus
IIPU3HAKOB U HApyILIEeHUs cuerieHus reHos T. Moprana;
TOMOJIOTMYECKHUX PSAZIOB B HACIEACTBEHHOW n3MeHunBocTy H.N.
BaswiioBa; renerndeckoro pasHosecus Jx. Xapau u B.
Baitn6epra; 3apoapieBoro cxoactsa K. bapa;
onoreneTnueckuii 3akoH J. ['ekkens, @. Mroiepa);

IMPUHOUIIBI (‘-II/ICTOTI)I ramcerT, KOMHHeMeHTapHOCTI/I);

npaswia (MuanmyMma 1O, JInbuxa, sKoI0rndecKoit mupaMuIbl
yucesl, 0MoMacchl U SHEPTUN);

runotessl (koareparHoit A.M. Onapuna, nepBUdHOro OyjiboHa
JIx. Xonneitna, mukpocgep C. dokca, pudozuma T. Yek)

YMeHue penath NOMCKOBbIE OMOJIOTHYECKHUE 3a/1a4l; BISIBIISTh
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXK]y UCCIIEyEeMbIMU
OMOJIOTMYECKUMH 00BEKTaMU, MTPOIIECCAMHU U SIBJICHUSMU;
JIeJIaTh BBIBOJIBI M MMPOTHO3bI HA OCHOBAHUHU MOJTYYEHHBIX
pe3ybTaToB;

COCTABJIATb T'CHOTHUIIMYCCKUC CXCMBI CKPCIIMBAHUSA OJI PA3HbBIX
THUITIOB HACJICIOBAHUA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATH




CXEMEI IIEPCHOCA BCIICCTB U OHCPIrMU B SKOCHUCTEMAX (I_IGHI/I
IIUTaHWA, ITMIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3H MEXKTy CTPOCHUEM U
GYHKIUSIMH: OPTaHOUIOB, KJIETOK pa3HBIX TKaHEH, OpraHaMu 1
CHUCTEMaMH OPTaHOB Y PaCTCHUH, )KUBOTHBIX U YEJIOBEKa;
MEX]Ty dTallaMu OOMEHa BEIECTB; ATallaMU KJIETOYHOTO IHUKJIa
Y )KU3HCHHBIX [IUKIIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIEHOTO
Pa3BUTHS; TECHOTUIIOM U (P€HOTHUIIOM, (DEHOTUTIOM U (paKTOpAMHU
Cpellbl OOMTaHUS; IPOIIECCAMH DBOJIOINH; IBIKYIITUMU
CHJIAaMH aHTPOTIOTEHE3a; KOMIIOHEHTAMH PA3IMIHBIX IKOCUCTEM
Y TIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMeHue BBIACJIATh CYIICCTBCHHDBIC IIPU3HAKHU

CTPOEHUS BUPYCOB, KJIIETOK MMPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX 1 MHOTOKJICTOYHBIX OPTAaHU3MOB, BUJIOB,
OHMOreO1IeHO30B, SKOCUCTEM U OMOC(EpbI; CTPOECHUS OPraHOB U
CHCTEM OPTraHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA; MIPOIIECCOB
KU3HEICATCILHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH,
YKUBOTHBIX U YeJIOBEKa; OMOJIOTHYECKUX MPOIIECCOB: OOMEHA
BEIIECTB (MeTab0JM3M), HH(DOpMALIMK U TIPEBpaICHUs
SHEPruu, OpoKEeHUs, aBTOTPOGHOTO U TreTepoTPpOGHOTO THUIIOB
nuTaHus, GOTOCUHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
raMeToreHesa, YMOpHUoreHe3a, IoCTIMOPUOHAILHOTO Pa3BUTHSI,
pPa3MHOXEHUS, MHANBUAYATLHOTO PA3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICUCTBUS T'€HOB, IeTepO3HUCa; NCHCTBUMN
HCKYCCTBEHHOT'O 0TOOpa, CTAOMIN3UPYIOIIETO, IBIKYIIETO U
Pa3phHIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJlIIONAaTPUYECKOTO U
CUMIIATPUYECKOTO BUA000pa30BaHMS; BIUSHUS IBIKYIIIAX CUIT
HBOJTFOITUH Ha TeHO(OH I MOITYJISIITIHN; TIPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpejic OOMTaHUs, YepeIOBaHUS HAIIPaBICHUI
HBOJTIOITMH; KPYTOBOPOTA BEIIECTB U TTOTOKA SHEPTHH B
HKOCUCTEMAX

CdopMupOBaHHOCTb YMEHUS BBIACIATH CYIIECTBEHHBIE
IIPU3HAKHA BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKapHOT;
OJITHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOreo1IeHO30B U SKOCUCTEM; OCOOCHHOCTHU MIPOLIECCOB OOMEHa
BEIIIECTB U MPEBPAILICHUs SHEPTHH B KJIeTKe, DOTOCUHTE3A,




TUTACTUYECKOTO U YHEPTETHUECKOr0 0OMEHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OTIOJJOTBOPEHHUS, PAa3BUTHUS M PA3MHOKCHHS,
WHIMBUIYaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHToreHesa), 00phObI
3a CyIIeCTBOBAHUE, €CTECTBEHHOTO 0TOOpPA, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOUTaHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOTIOTEHHBIX U3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
IpeBpaIeHus YSHeprun B Ouochepe

YMeHHE HUCIoNb30BaTh COOTBETCTBYIOIINE APIYMEHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIUKY JIJIS
JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HbBIX
CUCTEMATHYECKUX TPYIIIT; B3aUMOCBSA3U OPraHU3MOB U CPEJIbI
OoOUTaHUs; €IUHCTBA YEIOBEUECKHUX pac; HEOOXOIMMOCTH
3JI0pOBOI'0 00pasa KU3HU, COXPAHEHHS pa3HOOOpa3usl BUJOB U
HKOCUCTEM KaK YCJIOBUS COCYLIECTBOBAHUS IPUPOBI U
YeJI0BEYECTBA

YMeHue KpUTH4YeCKr OLIEHUBATh MH(OPMAIUIO
OMOJIOTUYECKOTO COICPKAHUS; UHTEPIPETUPOBATH ITUUECKUE
aCIEeKThl COBPEMEHHBIX MCCIIEJOBAaHUN B OMOJIOTUH, METULIMHE,
OMOTEXHOJIOTUH; PACCMATPHUBATH TII00AIbHBIE IKOJIOTMUECKUE
npo0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILLEHHUIO K
HUM COOCTBEHHYIO MO3UIUIO




[TEPEYEHb S5JIEMEHTOB COAEPXAHWA, ITPOBEPAEMBIX HA EI'D 110
BNOJIOI'NN

Kon

[IpoBepsieMblil 3JIEMEHT CONECPKAHUS

buonorus kak HayKa. JKuBBIEe CUCTEMBI U MX HN3YyYCHUC

1.1

CoBpeMeHHas 6uoJiorusi — KOMILJIEKCHAsi Hayka. buosornueckue Hayku v
u3y4yaemble UMH 1pooseMbl. DyHaaMeHTanbHbIe, TPUKIaAHbIE U
IIOMCKOBBIE HAYYHBIE UCCIIEJOBAHUS B OMOJIOTUY.

3HadeHue Onosioruu B pOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4HOM KapTuHbl Mupa. [Ipodeccun, cBsizannbie ¢ OUOIOTHEH.
3HadeHre OMOJIOTHH B TIPAKTUIECKOM IEITeTLHOCTH YeTIOBEKA:
MEUITMHE, CEIbCKOM XO3SMCTBE, MPOMBINIJICHHOCTH, OXPaHe IPUPOIBI

1.2

JKuBble cucTeMbl Kak npeameT u3ydeHusi ouonoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO COCTABA, TUCKPETHOCTh U LIEJIIOCTHOCTD,
CJ0KHOCTb U YIIOPAJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb,
CaMOOPTaHMU3aLHsl, CAMOBOCIIPOU3BENCHUE, PA3APAKUMOCTD,
W3MEHYHMBOCTb, POCT U PA3BUTHE.

YPpOBHU OpraHu3aluu )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUYHBIMH,
TKAHEBBIN, OPTaHU3MEHHBIM, MTOMYJISIHIUOHHO-BUI0BOM, YKOCUCTEMHBIN
(buoreonenotTuyeckuit), buochepusiit. [Iporeccyl, MpoucXoasiIye B
KUBBIX cucTeMax. OCHOBHBIEC MPU3HAKH KUBOTO. JKH3Hb Kak popma
CYLIECTBOBAaHUS MaTEPUU

1.3

MeTtonbl 6uonornyeckoit Hayku. Habmonenue, usmepenue,
AKCHEPUMEHT, CUCTEMAaTH3alMsl, MeTaaHanus. [loHsTue o 3aBUCUMON 1
He3aBUCHMON nepemeHHoU. [TnanupoBanue s3xkcnepuMenTa. [locranoBka
u ipoBepka rumnote3. Hynesas runotesa. [lonsitue BoIOOpKHU U €€
JIOCTOBEPHOCTH. Pa3dpoc B Ononornyeckux naHHbIx. OlieHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yJIbTaTOB. [[pUUMHBI HCKaKEHHS
pEe3yJIbTAaTOB 3KCIEpUMEHTA. [[oHATHE CTaTHCTUYECKOTO TECTa

Knerka xak Ouojiorudeckast cHCTemMa

2.1

Kierka — cTpykTypHO-(pyHKIIMOHANIbHAS €IMHULIA ®KUBOTO. McTopus
OoTKphITHS KJIeTku. PaboThel P. I'yka, A. JleBenryka. Kierounas Teopust
(T. llIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.




MeTopl MOJIEKYJIIPHON U KJIETOYHON OMOJIOTUU: MUKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METO1 MEYEHBIX aTOMOB,
muddepennnanbHoe HeHTPpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKHAMN COCTAB KJIETKA. Makpo-, MUKPO- 1
YIABTPAMHUKPOAJIEMEHTHI. Bosia 1 €€ poJib Kak pacTBOPUTEINS, PEareHTa,
y4acCTHUE B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETyIsiuuU. MuHepabHbIe
BEIIIECTBA KIJIETKH, UX OHOJorndyecKas poiib. Posib KAaTHOHOB U aHHOHOB B
KJIETKE.

buonornyeckue monmumepsl. benku. AMUHOKUCTOTHBINA COCTaB OEIIKOB.
CtpykTtypbl OenkoBoi MosiekyJbl. [lepBuunas cTpykTypa Oenka,
NenTUuaHas CBA3b. BropuuHas, TpeTuyHas, 4eTBEPTHYHAS CTPYKTYPHI.
Jenatypauus. CoiictBa 0enkoB. Knaccudurkanus 6enkos.
buonornyeckue GpyHKIMM OETKOB.

YraeBoasl. MoHOCaxapuabl, IUCaxXapuabl, OJIUTOCAXapUIbl U
nosiucaxapuabl. OOIKiA MIaH CTPOEHUS U HPU3UKO-XUMUYECKHE
CBOICTBA yrieBoa0B. bruonornueckue QpyHKIMU yriIeBOIOB.

Jlumuaet. ['unpodunpHO-rHAPOGOOHBIE cBOMicTBA. Kiaccudukarus
munuaoB. Tpurnuiepuanl, GochONHUTHIbI, BOCKH, CTEPOUIBI.
buonornueckue Gpynkuun naunuao. OOIIKME CBOMCTBA OMOJIOTHYECKUX
MeMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CAMO3aMbIKaHUIO,
MOJIyITPOHULIAEMOCTb.

Hyxkneunossie kuciotsl. [JHK 1 PHK. Ctpoenune HykJI€MHOBBIX KUCTIOT.
Hyxneoruasl. [Tpuamun kommiementapaocTu. [lpasuno Yapradda.
Crpykrypa IHK — nBolinas cnupanb. MecToHaX0XIeHHE U
ouonornyeckue pyukmun JHK. Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moJiekyie ATO.
buonorunueckue pynkunu AT®. BoccTaHOBIIEHHBIE IEPEHOCUMKH, UX
¢ynkuuu B kierke. Cexkenuposanue JHK.

CrpykTypHas Ouosiorusi: OMoOXuMu4ecKkue u onodusnyeckue
UCCIIEJOBaHMSI COCTaBa U MIPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYI

2.3

Tunel KJIETOK: SyKapuoThueckas u npokapuorudeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUs KIETKU.

CrtpoeHnue npokapuoTuueckon kiaeTku. Kiaertounas ctenka 6akTepuii u
apxeil. OCOOCHHOCTH CTPOSHHUSI TeTepoTpodHOM 1 aBTOTPOGHOMN




MIPOKAPUOTUYECKHUX KJIETOK. MeCTO U pojIb MPOKAPUOT B OMOIICHO3aX.

Crpoennie 1 PyHKIIMOHUPOBAHUE DYKAPUOTUUECKON KIIETKH.
[Tnazmatuueckas memOpana (tutazmanemma). CTpykTypa
rIa3MaTuYecKoid MeMOpanbl. TpaHCcTIOPT BEMIECTB Yyepes
TIa3MaTUYeCcKyo MeMOpany: maccuBHbIN (Muddy3us, odneru€nnas
mud¢y3ust), akTUBHBIN (TIEPBUYHBINA M BTOPUYHBIN aKTUBHBIN
tpancnopt). [lomynponuiaeMocts MemMOpanbl. PaboTta HaTpuii-
KaJIMEBOTO HAacoca. DHAOLMTO3: MUHOIUTO3, ParonuTos. IK30I1UTO3.
Knerounas crenka. CTpykTypa U GyHKUUU KIE€TOYHOU CTEHKH
pacTeHul, rpuooB.

Hurormnasma. L{urozons. Llurockener. /[BuxkeHne NUTOILIA3MBI.
Opranouzp! kietku. OTHOMEMOpaHHbIE OPTaHOUIbI KIIETKH:
sHpomIazMarnueckas cetb (DI1C), annapat ['oab1ku, IM30COMBI, UX
cTpoeHue u GyHKIuu. B3auMocBs3b 0ITHOMEMOPAHHBIX OPTAaHOUIOB
kieTku. CTpoeHue rpanyisipHOro petukyiayma. CHHTE3 paCTBOPUMBIX
0enkoB. CHUHTE3 KJIETOUHBIX MeMOpaH. [ magkuil (arpanyasipHbIil)
OHAOIIIA3MATHIECKHUH peTukyayM. CekpeTopHas (pyHKIHMS anmapara
['onmpxu. TpaHCOpT BENIECTB B KJIETKE. Bakyonu pacTUTENBHBIX
kietok. Knerounsiii cok. Typrop.

HOHyaBTOHOMHLIC OpraHOHAbI KJICTKU: MUTOXOHAPHUH, IINTACTUBI.

Crpoenrie u PyHKIIMM MUTOXOHAPUH U TutacTu. [lepBuynbie,
BTOPHUYHBIE U CIIOKHBIC TIACTHIBI (POTOCUHTE3UPYIOIIUX JYKAPUOT.
XJIOpOIJIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanHubie opranous! kiieTku CTpoeHue u (QyHKIHH
HeMeMOpaHHBIX OpraHOMI0B KJIeTKH. Pubocombl. MukpoduaaMeHThI.
Mpiiieunsie kineTku. Mukpotrpyoouku. Knerounslit ieHTp. CtpoeHue u
JIBUYKEHUE KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH LIUTOIIA3MBI.
LlenTproIb.

Anpo. Ob6onouka spa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKY, UX
cTpoeHHE U QYyHKIUHU. SIepHbIi OCIKOBBIN MaTPUKC.
[IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B HHTEp(a3HOM sifpe.
benku xpoMaTnHa — THCTOHBI.

Kinerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
AYKapHUOT (PaCTUTENBHOM, J)KUBOTHOM, TPUOHOM)




2.4

AcCUMUIISALINS U TUCCUMUIISILINAS — JIBE CTOPOHBI MeTabou3Ma. Turbl
oOMeHa BeIlleCTB: aBTOTPO(HBIN U reTepoTpoPHBINA. YyacTre KUciopoaa
B OOMEHHBIX MPOIEccax. JHEPreTUYecKoe 00ecreyeHue KIETKU:
npespanienue AT B 0OMeHHBIX mporieccax. GepMeHTaTUBHBIN
XapakTep peakiuii KIeTOYHOro Metadonu3ma. GepMeHTHI, UX CTPOCHHUE,
cBoiicTBa U Mexanu3M jaeictBusa. Kodpepmentosr. Otnnuust hepMeHTOB OT
HEOPTaHWYECKUX KaTaan3aTopoB. benku-akTuBaTophl U OEIKH-
UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DePMEHTATUBHBIX PEAKIIHI OT
pa3nu4HbIX (PAKTOPOB.

IlepBUYHBIN CUHTE3 OPTaHUYECKUX BEILECTB B KiIeTKe. DOTOCHUHTES.
Poup xnoporutactoB B npouecce potocunTe3a. CBeTOBast 1 TEMHOBAs
¢a3bl. [IponykTuBHOCTH (hoTOCHHTE3a. BinsiHre pa3inuyuHbIX (aKTOpOB
Ha CKOpOCTh (poTOoCHHTE3a. 3HaUCHUE (POTOCUHTE3A.

XemocuHTe3. PaznooOpazue opraHu3MOB-XeMOCHHTETHKOB:
HUTPUPUITUPYIONIHE OaKTepUH, )KeJie300aKTepru, CEPOOaKTEepHH,
BOJIOPOJIHBIE OaKTEepHH. 3HAYCHUE XEMOCHUHTE3a.

AHa3poOHbIe opranu3Mbl. Buasl 6poxenus. [TpoaykTel OpokeHUs U UX
MCIOJIb30BAaHUE YEJIOBEKOM. AHAa3pOOHbIE MUKPOOPTAHU3MBbI KaK
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENIN OOJIC3HEH.

AspoOHBIE OpraHU3MBbI. DTaIlbl JHEPTETHUECKOTO 0OMEHa.
[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICIUICHHE
TJIFOKO3BI.

buonornueckoe okucieHne, WiK KJIETOUYHOE JbIxaHue. Posb
MUTOXOHJIPHH B Mpolieccax Onosorndeckoro okuciaeHus. L{ukmndaeckue
peakiuu. OkucnutensHoe dhochopunupopanue. [Ipenmyiectsa
a’3poOHOro MyTH 0OMEHA BEIECTB Nepes] aHa3pOOHBIM. DPGHEKTUBHOCTD
HHEPIreTUYECKOro 0OMeHa

2.5

Peakunn matpudHOoro cunresa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B
peaKIusAX MaTPUYHOTO CUHTE3a. Peann3anus HaclIeICTBEHHON
uHpopmaiuu. ['eneTnyeckuii Koj, ero cBoiicTBa. Tpanckpumius —
matpuuHbiil cuate3 PHK. [TpuHuune! Tpanckpunimu:
KOMILJIEMEHTAPHOCTh, AHTUIIAPAILICIIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsiuus u e€ stansl. Yyactue Tpancnoptsix PHK B OnocunTese
Oenka. YcnoBusi 6nocunrtesa 6enka. Kogupopanue amuHokuciot. Poib
prubocoM B OMOoCHHTE3¢e OelKa.




OpraHuzarys TeHOMa y MPOKapUOT B yKapuoT. Perysmnus akTHBHOCTH
reHoB y npokapuot. ['unotesa onepona (®. XKakoo, XK. Mano).
Perymsmus oOMEHHBIX MPOIIECcCOB B KieTke. KileTouHbIif romeocTas.

Bupychl — HekIeTOUHbIE (POPMBI )KU3HU U OOJIUTATHBIC TTAPA3HUTHI.
CTpoeHue POCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
O6akTepuodaros.

BupycHble 3a0071eBaHus YeI0BEKA, )KUBOTHBIX, pacTeHuid. CITU /I,
COVID-19, connanbHble 1 MEIUIUHCKHE TPOOIEMBI

2.6

KieTouHblil UK, €ro nepuoasl U peryiasuus. arepdaza u Mutos.
Oco0eHHOCTH TIpoLIECCOB, TpoTeKatoux B uHTepdase. Iloaroroka
KJIETKH K JienieHuto. [Ipecunrernueckuit (MOCTMUTOTUYECKUI),
CUHTETUYECKUHN U MOCTCUHTETUYECKUN (TPEMUTOTUYECKUIT) TEPUOIbI
UHTEP(a3bI.

Marpuunsiit cunre3 JJHK — permukanus. [puanuns! permmukanuun JJHK:
KOMIUJIEMEHTAPHOCTD, MIOJIyKOHCEPBATUBHBIN CUHTE3,
aHTUnapauienbHoCTh. MexannsMm permkanuu JJHK. Xpomocomsl.
Crtpoenne xpomocom. Temomepsl u TeroMepasa. XpOMOCOMHBIN Ha0Op
KJIETKH — KapuOTHI. [[UTIIIOUTHBIN ¥ TalljIOUTHBIN HAOOPBI XPOMOCOM.
I'omonornunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenue kietku — MuTo3. CTau MUTO3a U IPOUCXOASAIINE B HUX
npouecchl. Tunel Mmuto3a. Kapuokunes v iuTokuHe3. buosiornueckoe
3HAYEHUE MUTO3a. Peryisiius MUTOTUYECKOTO MKJIA KIETKH.
[IporpamMmmupyemas KjieTodHasi THOEb — aroITo3.

OyHKIMOHAJIbHAS] TEHOMUKA

OpTaHPIBM KaK OMOJIOrHYecKasl CHcTeMa

3.1

OHHOKH@TO‘IHBIG, KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBLIC OPraHU3MbI 1
MHOT'OTKAHCBBIC OPTraHU3MBI.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosoe (BKJII0Yasi BET€TaTUBHOE)
1 TosioBoe. Buspl 6ecnonioro pa3MHOKEHUS: TTOUKOBAHUE, CTIOPYJISIINS,
dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuoxenue. [lomoBbie kneTku, unm rametsl. Menos. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep.
buronornyecknii CMbICI Me€M03a U MOJIOBOTO npouecca. Menos u ero




MCCTO B )KU3HCHHOM IHUKJIC OPIraHU3MOB.

[TpenzaponpiieBoe pazsutue. ['amerorenes y ;kuBoTHbIX. [lonoBbie
xkene3bl. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KieTOK. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KIETOK. OIUIOAOTBOPEHUE U
YMOPHOHATILHOE Pa3BUTHUE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHHUS
Hapy>KHO€, BHyTpeHHee. [lapTenorenes.

NHnuBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu
AMOpPHUOTEHE3a KUBOTHBIX (Ha IpuMepe JSTymkh). [pobnenue. Tumb
npobsnenusi. OCOOCHHOCTH APOOJICHUST MIIEKOIUTAIONINX. 3apOIbIIICBhIC
JUCTKU (TacTpyJisius). 3akiajKa OpraHOB U TKaHEH U3 3apOAbIIIEBbIX
JMCTKOB. B3auMHOeE BIIMSIHME YacTEN pa3BUBAIOIIETOCS 3apOIbIIa
(aMOpuoHaNIbHAst MHIAYKINS ). 3aKiIa/iKa TUIaHa CTPOCHUS JKMBOTHOTO KaK
pe3yabTaT UEPAPXUUYECKUX B3aUMOACHUCTBUM I'eHOB. BiusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IIUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIbI.

PocTt u pa3Butue xuBoTHbIX. [locTaMOpHoOHanbHEIN nepuoa. [Ipsmoe u
HenpsiMoe pa3Butue. Pazputue ¢ Meramopdo30M y 0€CII03BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. brosornueckoe 3HaueHre npsiMmoro u
HEMpPsIMOT0 Pa3BUTHS, UX paclpoCTpaHeHue B Mpupoje. Tumsl pocra
KUBOTHBIX. DAKTOPHI peryisaiuu pocTa >KUBOTHBIX U YesoBeka. Ctaauu
HNOCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesioBeka. [leproabl
OHTOI'€HE3a YeJIOBEKa.

PasmHosxenue u pazputue pacteHuil. 'amerodut u cnopodput. Meiio3 B
YKU3HEHHOM IKIIe pacTeHuit. OO6pa3oBaHue Criop B Ipoliecce Menosa.
["amerorenes y pactenuil. OmaoA0TBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
OpraHn3MoOB. /[BOMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTCHUM.
OOpa3oBaHue U pa3BUTUE CEMEHU. MeXaHU3MBbI PEryJISLUNA OHTOIEHE3a Y
PACTEHHI U JKUBOTHBIX

I/ICTOpI/ISI CTAHOBJICHUSA U Pa3BUTHUA 'CHCTHKU KaK HAYKH. OcHOBHBIE
FeHETUYCCKHUE MTOHATUS U CUMBOJIBI. | OMOJIOTHYHbBIC XPOMOCOMBI,
AJUICJIBHBIC I'CHBI, aJIbTCPHATUBHBIC ITPU3HAKH, I[OMI/IHaHTHblﬁ u

3.2
PELIECCUBHBIN IIPU3HAK, TOMO3UI0Ta, FETEPO3UT0Ta, YNCTas JINHUA,
ruOpubl, reHoTUIl, GeHOoTUr. OCHOBHBIE METO/bl T€HETUKH:
rUOPUI0IOTUYECKUM, IUTOJOTMYECKUH, MOJIEKYJIIPHO-T€HETUUYECKU I
33 Mounorubpunnoe ckpemnBanue. [lepBbiii 3aKkoH MeHenst — 3aKkoH

eAMHO000pa3usi THOPUAOB nepBoro nokoieHus. [lpasuio




IIOMUHHUPOBaHUA. BTopoii 3akoH MeHaens — 3aK0H paclieIuICHUs
npu3HakoB. [{uronoruyeckne 0CHOBbI MOHOTUOPHUIHOTO CKPEIIMBAHMUS.
I'unoresa YuCTOTHI raMerT.

AHanuzupytouiee ckpemnBanue. [[poMexyTouHbI XapakTep
HaclienoBaHus. PaciiernieHne npu3HakoB IPU HETIOJIHOM
JIOMHUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaenst — 3aKoH
HE3aBUCHMOT0 HACJIEAOBaHUs PU3HAKOB. L[MTONOrnyecke OCHOBBI
JUTHOPUIHOTO CKPEIUBaHUS.

CueruieHHOE HacneaoBaHue pu3HakoB. Paborel T. Moprana.
CuenieHHOE HacaeI0BaHUE T€HOB, HAPYIICHUE CLEIIJICHUS MEXKTY
reHaMHu. XpOMOCOMHasi T€OpHs HACJIEICTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIM MEXaHU3M OINPEIEIECHHUS MOJIA.
AYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI. | ' OMOraMeTHBIN U FE€TEPOTraMeTHBIN
noJI. 'eHeTnueckas CTpyKTypa IoioBsIx XpomocoM. Hacnenosanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [ineioTponusi — MHOKECTBEHHOE
nencTBrue reHa. MHoOKeCcTBEHHBIN aljiein3M. B3anmonelicTeue
HeaJJIeJbHBIX TeHoB. KoMmmieMeHnTapHocThb. Dnuctas. [lonumepus

3.4

B3aumozeiicTBue reHoTuna u cpesl npu GopMupoBaHUU (PEHOTHIIA.
N3meHunBOCTH NpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE
npu3Haku. Buabl 13MEHUMBOCTH: HEHACIIEJICTBEHHAS U HACJICICTBEHHASI.

MoaudukannonHas U3MEHIUBOCTh. Posib cpeasl B hopMupoBaHuu
MOJAM(PUKALHMOHHON N3MeHYMBOCTH. HopMma peakuuu npu3Haka.
Bapuanuonnslii psa u Bapuanuonsas kpusas (B. Moranncen). CoiicTBa
MOJAM(PUKALMOHHON U3MEHYUBOCTH.

I'enoTunuueckas ”3MEHYUBOCTH. CBOMCTBA TEHOTUITMYECKOM
NU3MCHYUBOCTH. BI/II[BI F€HOTUIINYECKON N3MEHUYMBOCTH:
KOM6I/IHaTI/IBHaH, MyTallMOHHAA.

KomOnHaTHBHAS N3MEHIMBOCTH. MeHO03 M MOJIOBOM ITPOIIECC — OCHOBA
KOMOWHATUBHOW U3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHYUBOCTH B
CO3JIJaHUH TEHETUYECKOTO Pa3HO00Opa3us B peiesiax OJHOrO BU/IA.

MyTtannoHHass U3MEHYMBOCTb. BUbI MyTalMii: TEHHBIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHbIC U UHAYIIUPOBAHHBIE MyTallU. S IepHBIE U




HUTOIUIa3MaTuyeckue Mmytaiuu. COMaTU4eCKUE 1 MOJOBbIC MYyTallUH.
IIprurHBl BOBHUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHUE HA
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIiecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HacleAcTBEHHON n3meHunBoctu (H.H.
Basunos). BHesiiepHast "3BMEHUMBOCTb U HACIIEICTBEHHOCTh

3.5

KapuoTumn uenoseka. MexayHapoaHas nmporpaMma ucciieIoBaHus
reHOMa 4YesioBeKa. MeTo bl M3YyUeHUSI TEHETUKH YeJIOBEKa:
reHeaJoTnueCKui, OJIM3HEIIOBBINA, IUTOTEHETUYECKUH, TTOMYJISSITHOHHO-
CTATUCTUYECKUH, MOJIEKYISIpHO-TeHeTHUeCcKuil. COBpEMEHHOE
ONPEJICIICHUE TEHOTHUNA: TOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TEHOTUIIMPOBAHKE, B TOM 4yunciie ¢ nomouisko [ II[P-anann3sa.
HacnencrBennbie 3a00eBaHusl 4eIOBEKa. | €eHHbIE 1 XPOMOCOMHBIE
Oone3Hu denoBeka. bone3nu ¢ HaclIeCTBEHHOM
MPEIPACTIONOKEHHOCTHIO. 3HAYEHNE MEJUIIMHCKON T€HETUKY B
MpEeJOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUIN YeIOBEKa.
CTBOJIOBBIC KIIETKHU

3.6

JloMecTukanus u cenekuus. 3apoxKICHUE CEIEKIUNA U TOMECTUKALINH.
VYuenue H.W. BaBuiioBa o 1ieHTpax mpoUCXOXKJAECHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUM. PoJib CeJIeKIInM B CO3JaHUU COPTOB PACTEHUN U
opoJ )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH TOMOJIOTHYECKUX
PAIOB B HaclieACTBEHHOM n3MeHunBocty H.M. BaBuinosa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

MeTtonpl ceneKImoHHoMi paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIN
WHIUBUIYaJIbHBIN. JTarnbl KOMOMHAIIMOHHOM cenekiuu. McnpiTanue
POU3BOAUTENEH IO MOTOMCTBY. OTOOP 110 T€HOTHUITY C IOMOUIBIO
OIICHKHU ()EHOTHUIIA TIOTOMCTBA U OTOOP MO TEHOTHUITY C TIOMOIITBIO
anaimza JIHK.

HckyccTBeHHBI MyTareHe3 Kak MeTo/ CEJIEKIIMOHHONU padoThI.
PagyanimoHHbIN 1 XUMAYECKUN MyTareHe3 KaK UICTOYHUK MyTallul y
KyJIbTYpHBIX (hopM opranu3MoB. Vcrnosib30BaHre TeHOMHOTO
peIaKTHPOBaHUS U MeTOJI0B pekoMOuHaHTHRIX JIHK st monmydenus
HCXOJIHOTO MaTepuasa Jiuisl CEJICKIHH.

[Tomyuenue noaumion108. BHyTpuBr0Bast ruOpuan3aus.
bau3kopoacTBeHHOE CKpelrBanue, miM nHOpuanHr. HepoacTBennoe
CKpElIMBaHue, WK ayTOpuuHT. ['eTepo3nc U ero NpuYMHAbI.




Hcnonw3oBanue rerepo3uca B cenekiuu. OtnanéHnas ruOpuu3arusi.
[Ipeononenue Oecrioauss MEKBUAOBBIX THOPHUIOB. JloCcTHKEHUSI
CEJICKIIMM PACTCHUHN U YKUBOTHBIX

3.7

OOBEKTHI, UCIIONIb3yEMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBbIE
KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHUKA. TpaauiimoHHas
OMOTEXHOJIOTHS: XJIeOoIeueHue, MoayYeHne KUCIOMOJIOYHBIX
MPOJYKTOB, BUHOAENUE. Mukpoobuonsorndeckud cuaTe3. OOBEKThI
MUKpOOHOJIOrHYecKuX TexHoiorui. [IponsBoacTBo Oenka, aMUHOKUCIOT
Y BUTAaMUHOB. MICKyCCTBEHHOE OIIIIOAOTBOpEHKE. PEKOHCTpy KM
ANIEKJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO TpaHCILUIAaHTALMH SEP
KJIETOK.

XpOMOCOMHasl ¥ TeHHAasi MHkeHepus. VICKyCCTBEHHBINM CUHTE3 I€Ha U
KoHcTpyupoBaHue pekomouHanTHbix JJHK. Jloctimkenus u
MEPCIEKTUBBI XPOMOCOMHOW ¥ T€HHOM MHXXEHEPUU. MeTUIMHCKIE
ouorexHosoruu. Mcrnonb3oBaHre CTBOIOBBIX KIETOK

Cucrema u MHOT0OOpa3ne OpraHMYecKoro Mupa

4.1

bronornueckoe pazHooOpasue oprann3mMoB. CoBpeMeHHas cucTemMa
opraHudeckoro mupa. [IpuHIuUIbI K1accupuKa OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUS U KUZHEACATEILHOCTH OJJHOKIECTOUHBIX
opranu3MoB. bakrepun, apxeu, OAHOKJIETOUHbIEC TPUOBI, OJHOKJIETOYHBIE
BOJOPOCTH, Apyrue npoTucThl. KosloHWanbHble Opranu3Msbl. JIBUKeHHE
OJIHOKJIETOYHBIX OPTaHU3MOB: aMEOOUTHOE, KTy TUKOBOE, PECHUYHOE.
3ammTa y OJHOKIETOYHBIX OPraHU3MOB. Pa3ipaxuMocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI

4.2

MHorokseTouHsle pacTeHus. B3anMocBsI3b 4aCcTeil MHOTOKJIETOUYHOTO
opraHusMma. TkaHu, OpraHbl ¥ CUCTEMBI OPTaHOB MHOT'OKJIETOYHOT O
opranusma. OpraHnusM Kak eJuHoe 1enoe. Tkanu pacteHuit. Turbl
pacTUTEIbHBIX TKaHel: 0Opa3oBaTebHasl, MOKPOBHAS, IPOBOASIIAS,
OCHOBHasi, MexaHuueckast. OCOOEHHOCTH CTPOEHUs, PYHKIHH U
PACIIOJIOKEHUS TKAHEN B OPraHaX PacTEHHUU

4.3

BereratuBHbIe U reHEpaTUBHBIE OpraHbl pacteHud. OyHKIIMK OPraHoOB U
cuctem opradHoB. Kapkac pactenunil. J[BUkeHME MHOTOKJIETOUHBIX
pacTeHui: Tponu3Mbl U HACTUH. [lorIoenne BOIbl, YIIIEKUCIIOro ra3a u




MUHEPAJIbHBIX BEIIECTB pacTeHusIMU. [[prxanue pactenuid. Juddyszus
ra3oB 4epe3 MOBEPXHOCTh KIETKHU. TPaHCTIOPTHBIE CUCTEMBI PACTEHUH.
Brinenenue y pacteHuil. 3alyura y MHOTOKJIETOYHBIX PACTEHUM.
Kytukyna. CpeactBa nacCUBHOM M XMMUUYECKOM 3alIUThl. DUTOHITUIBI.

PaznpaxxumocTs U perynsuns y opranu3MoB. Pa3zapaxumocTs u
pEryJsIKAsl Y MHOTOKJIETOYHBIX pacTeHHUI. POCTOBBIE BElIECTBA U UX
3HAYEHUE

4.5

MHOTOKJIE€TOYHbBIC )KUBOTHBIC. B3aMOCBSI3b YacTel MHOTOKJICTOYHOTO
opranu3Ma. TKaHH, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHusm Kak eauHoe menoe. ['omeoctas. TkaH! )KMBOTHBIX
1 4yeJjioBeKa. THUMbI )KUBOTHBIX TKaHEH: SIIUTEIHaIbHAS,
COCIMHUTEIbHAS, MblIIeYHas, HepBHasi. OCOOEHHOCTH CTPOCHMUS,
(GyHKIIUN U pacnoyIOKEHUsI TKAHEW B OpraHax »KHUBOTHBIX M UYEJIOBEKa

4.6

Oprassl 1 CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIMNA OPTaHOB U CUCTEM
opranoB. Omnopa Tena opranu3mMoB. CKeIeThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy KHBII 1 BHYTPEHHHM CKEJIET.
CrpoeHne U TUIIBI COEJUHEHHS KOCTEN.

JIBM>KeHHE MHOTOKJICTOYHBIX )KUBOTHBIX. [InTanue >kuBoTHBIX. [InTanue
MIO3BOHOYHBIX JKUBOTHBIX. [IpIXxaHue )KUBOTHBIX. KOXKHOE ABIXaHHE.
’KabepHoe u 1€royHoe apIXaHuUE.

JIpIxaHue mM03BOHOYHBIX KUBOTHBIX. DBOJIIOIIMOHHOE YCIOKHEHHE
CTPOCHHUS JIETKUX TTO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHast cucTeMa
yesoBeka. MexaHu3M BEHTHISIUU JETKUX Y NTUI] U MJIEKOMUTAIOIIUX.
Tpancnopt BemecTB y OpraHnu3MoB. TpaHCIIOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocnas cucrema u e€ opransl. KpoBeHOCHas cucrtema
MMO3BOHOYHBIX )KMBOTHBIX. Kpyru kpoBooOpatieHusi. DBOJIIOIMOHHBIE
YCIIOKHEHUSI CTPOEHHSI KPOBEHOCHOW CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX. BbIjieieHne y opranu3MoB. BoljiesieHue y )KUBOTHBIX.
CokpaturenbHble Bakyoiau. Opranbl BoijiesieHUs1. CBsI3b MOJIOCTH Teja C
KPOBEHOCHOW M BBIJICIIUTEIIBHON CUCTeMaMu. Beijenenue y
MMO3BOHOYHBIX )KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
ITOKpOBBI U UX TTPOU3BOIHEIC.

Pa3gpaxxumMoCTh M peryisanuns y Opranu3MoB. Pa3znpaxuMocTs y
OJTHOKJIETOYHBIX Opranu3moB. Takcucel. PazapaxumMocCTp U peryasnus y




MHOTI'OKJICTOYHBIX paCTeHI/If/'I. PocToBbie BCIICCTBA U UX 3HAUYCHUC.

HepBHas cucreMa u peduieKTopHas peryssius y MHOTOKIETOYHBIX
KUBOTHBIX. HepBHas crctemMa u €€ oTAeNbl. DBOIIOIUOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y dKUBOTHBIX.

Pa3paboTka anroputMoB u nporpamm it 3hHeKTHBHON
(yHKUIHMOHAIBHOM aHHOTAllMU T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB,
MeTa00JI0MOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKA

OpraHu3m 4enoBeKa U €ro 3J10pOBbE

5.1

OpraHbl 1 CHCTEMBI OPraHOB YesloBeKa. OTIebl TOJJOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peniexc u pednexropuas ayra. besycinoubie
U ycJoBHbIE pediekchl. ['yMopanbHas peryssius 1 SHAOKpUHHAs
CUCTEMA >)KMBOTHBIX M yeoBeKa. JKene3bl S3HIOKPUHHON CUCTEMBI U UX
TOPMOHEI. JleCTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOM U Y9HAOKPUHHON
cucteM. ['unoranamo-runoduszapHas cucrema. Pednexc u peduexropHas
ayra. besycinoBHbI€ U YCIOBHBIE pe(IeKChI

5.2

3ammTa opranusma oT 6one3Heit. IMMyHHasi cucteMa yenoBeka.
KiteTouHbIi 1 TyMOpanbHbII UMMYHHTET. BpOKIEHHBIN,
NpUOOPETEHHBIN crieun(PrUUecKuil UMMYHHUTET. Teopusl KIOHAJIbHO-
cesniektuBHOro uMMyHuteta (I1.9pnux, ®.M.bepuer, C.ToHerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. PoJIb BpOKIEHHOIO HMMYHUTETA
B Pa3BUTUH CUCTEMHBIX 3200JI€BaHUI
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Kposenocnas cucrema u e€ opranbl. Cepaue, KpOBEHOCHBIE COCYAbI U
KkpoBb. Kpyru kpoBooOpatienusi. Pabora cepaia u e€ perymisius

54

Jpixanue yenoeka. Juddysus razoB uepe3 NOBEPXHOCTh KIETKH.
JIpIxatenbHas cucTema yesioBeka. J[pIxarenbHast IOBEPXHOCTD.
Perymnsmusa npixanust. JlpixarenbHble 00bEMBI

5.5

[InmeBapuTenbHas cucrema 4estoBeka. OTaesnsl NUIeBapUTEILHOTO
TpakTa. [InmesapurenpHble xKee3bl. BHyTpunonoctHoe u
BHYTPUKJIETOYHOE IUIICBAPEHUE

5.6

ITokpoBsl 1 ux npousBoaHbie. Opransl BelaeneHus. [louku. Ctpoenue n
(byHKUHOHUpPOBaHUE HePpoHa. DUIIbTpalus, CEKpelus U 00paTHOE
BCAChIBaHHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BbiaeseHus. O0Opa3oBaHue




MOYH Yy YEJIOBEKa

5.7

JIBr>KeHHE desioBeKa: MblleyHasi cuctema. CKeJIeTHbIE MBI U UX
pabota. CTpoeHUE U TUTIBI COCAMHEHUS KOCTEH

Teopust sBomonuu. Pazputre xu3Hu Ha 3emie

6.1

OpommonmonHas teopust Y. lapeuna. [Ipeanochiiiky BO3HUKHOBEHHUS
napuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIIMEe CUITBI 3BOJIIOIMY BUIOB 110 Y. /lapBuHY (BbICOKAs
WHTEHCHUBHOCTH PA3MHOKCHHUSI OPTaHU3MOB, HACJICICTBCHHAS
W3MEHYUBOCTb, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernyeckoi Teopuu sBommouu (CTI). Helitpanbhas
Teopust 3Bostonnu. COBpeMeHHast 9BOJTIONMOHHAs OMOIOTHs. 3HAYCHUE
HBOJTFOIIMOHHON TEOpUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM
KapTHUHBI MUpPA

6.2

ITomynAmus Kak 3JieMeHTapHas eauHuIa 3BooU. COBpeMEHHBIE
METO/IbI OLICHKH I'€HETUYECKOTO PAa3HO00Pa3Us U CTPYKTYPhI MOITYJISIIHA.
N3meHenne reHo(oH 1A MOMYJISIUHA KaK 3JIEMEHTapPHOE SBOJIIOIMOHHOS
sIBJIEHHUE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

DneMeHTapHbie PaKTOPHI (IBMXKYILHE CUIIbI) 3BOJIIOIMUA. MyTallMOHHBIN
npouecc. KoMOnHaTuBHAast ©13MEHYUBOCTh. Jpeli reHoB — ciayyaiiHble
HEHaIpaBJIeHHbIC U3MEHEHUS YacTOT ajuiesiel B momyasiuusix. ddexr
ocHoBarensi. Murpauuu. M3onsuus nonysuuii: reorpaduyeckast
(mpocTpaHCTBEHHAs ), OMoIorndeckas (pernpoyKTUBHAs).

EctecTBenHbIi1 0TOOp — HanmpaBsOmuid paxTop IBOTOIUN. DOPMBI
€CTECTBEHHOTO 0TOOpA: IBIKYIIHH, CTAOMIN3UPYIOIIN, pa3phIBAIOIINAN
(mm3pyntuBHEI). [TomoBoit 0TOOP.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOIIOLUH.
Bo3HukHOBeHHE MTPUCTIOCOOIEHHH Y OpraHu3MoB. ApoMop(ho3bl U
uanoanantauuu. [Ipumepsl nprucnocoOieHnii y opraHu3MoB.
OTHOCUTENBHOCTB PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunoobpazoBanue kak pe3ynbTar
MUKPOIBOIOINH. M30s1us1 — KitoueBoi (hakTop BUI000pa30BaHUA.
[Tyt 1 ctoco6b! BUI000pa30BaHNUS: AJUIONIATPUIECKOE




(reorpaduueckoe), cuMIaTpuuecKoe (IKOJIOrHIECKOE), «KMTHOBEHHOE
(monuruionan3anus, rudpunuzanus). JauTeaIsHOCTh SBOTIOLMOHHBIX
IPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Poib 3BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOOB
coxpaHeHus: 6nopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS
Mapa3uToB U X X03s5ieB. MexaHu3Mbl (HOPMHUPOBAHUS YCTOMUYUBOCTH K
aHTUOMOTUKAM U CIIOCOObI OOPHOBI ¢ HEN

6.3

Mertoabl U3ydeHus: MaKpo3BOIOLMU. [[aleOHTOIOrnYeCcKe METOBI
u3zyueHus 3Bosmonuu. [lepexoannie Gopmbl U PprIOreHeTUUECKUE PSIbI
OpPTaHU3MOB.

buoreorpaduyeckue Meroabl u3ydeHus 3BomoIuu. CpaBHeHue (Gaopsl U
(bayHbl MaTepUKOB U OCTPOBOB. buoreorpadguueckue 061acTu 3emiiu.
Buabl-3HIEMUKHU U PENUKTHI.

OMOPHOIIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTUIECKUE METObI
W3YUYCHHUS DBOJIIOLMHA. [ eHeTHYeCKe MEXaHU3Mbl 3BOJIFOLIUN OHTOT€HE3A
Y TTOSIBJICHMS BOJIFOLIMOHHBIX HOBIIECTB. ['OMOIOrn4HbIE U
aHaJOTUYHBIE OpraHbl. Py IMMEHTapHbIE OpPraHbl U ATaBU3MBI.
MouekynsipHO-TeHEeTUYEeCKHEe, OMOXUMUYECKUE U MATEMAaTUYECKUE
METOJbI U3YUEHUS IBOTIOLMH. I OMonornyHele reHbl. COBpEMEHHBIE
METO/Ibl TOCTPOEHUS (PUITOTEHETUYECKUX JCPEBHEB.

XpOMOCOMHLIC MyTalli1 U 3BOJJIIOOUA I'CHOMOB.

OO6mue 3aKkoHOMEPHOCTH (TpaBuIIa) 3Bororu. HeoGpaTuMocThb
ABONTIOIMU. AmanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTFOITUHT

6.4

Hay4npie THIOTE3bI TPOUCXOXKICHUS KU3HU Ha 3eMie. AOHoreHes u
nancnepmus. JloHay4dHbIE IPEACTABICHUS O 3aPOKACHUN )KU3HU
(kpearinoHu3M). I'unoTe3a NOCTOSTHHOIO CaMO3apPOKICHUS KU3HU U €€
onposepkenue onbitamu @. Penn, JI. Cnasumannanmy, JI. [Tactepa.
[IpoucxoxieHne Ku3HU U acTPOOUOIOTUSl.

OCHOBHBIE 3Tallbl HEOPraHNYECKOH dBoIONMH. [[maneTapHas
(reomoruyeckas) BONIOIMSA. XUMHUYECKast YBOONNS. AOHMOTCHHBIN
CUHTE3 OpraHMYeCcKUX BemlecTB U3 Heopranndeckux. Oneir C. Musiepa
u I'. FOpu. O6pazoBanue noanMepoB n3 MoHoMepoB. KoariepBatHas




runote3a A.M. Onapuna, runore3a nepBUYHOro OyiaboHa JIx.
Xonpaeina, renetnyeckas runoresa ['. Mémnepa. Pubosumsr (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcrtopus 3eMau 1 METObI €€ n3yuyeHus. MickoraeMble OpraHu4yecKue
octaTku. ['eoxpononorus u e€ metoasl. OTHOCUTENbHAs U a0COIOTHAS
reOXpOHOJIOTHS. I €0OXpOHOIOrNYecKas MIKana: 30HbI, P, IEPUOBL,
DIOXH.

Hauvanbenbie sTansl opranndeckout 3Boirouu. [losiBinenne u a3Bostonus
NEPBBIX KJIETOK. DBOJIOLUS MeTabonn3Ma. BO3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEePBBIX
Ha 3emiie cooOmiecTB. CTpoMatoauTsl. [IpokaprOThI U 9YKapUOTHI.

[Ipoucxoxxnenne sykapuoT (CHMOUOTeHe3). DBOIIOIIMOHHOE
MIPOUCXOKICHNE BUPYCOB. [IponCX0XKaeHNE MHOTOKIETOUHBIX
OpraHu3MoB. BO3HMKHOBEHNE OCHOBHBIX TPy MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OCHOBHBIE 3Talbl BOJIIOLNY BBICIINX pacTeHU. OCHOBHBIE
apoMmopdo3sl pactenuil. Beixon pactenuii Ha cymry. [losiBienue
CIIOPOBBIX PAaCTEHUI U 3aBOE€BAHUE UMHU cylIu. CeMEHHBIE pACTEHUSI.
[Ipoucxox1eHre [IBETKOBBIX PACTECHHIA.

OCHOBHBIE 3TaIlbl SBOIOIHUH KUBOTHOTO MUpPa. OCHOBHBIE apOMOP(HO3bI
KUBOTHBIX. BeHckas dayna. KemOpuiickuii B3phIB — MOSBICHUE
COBpeMeHHbIX TUNOB. [IepBbie XOpa0BbIE KUBOTHBIE. JKU3HB B BOJE.
OBotonus Mo3BoHOYHBIX. [Iponcxoxaenne ampuOuii 1 penTHINM.
[IpoucxoxieHne MIEKOMUTAMKX U nThll. [IpuHIuMn KiroueBoro
apomopdoza. OcBoeHne 0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

PaszButue xxu3HM Ha 3eMIie 110 ApaM U IEPUOIAM: apXel, MpOTEepO30H,
Majaeo030ii, Me3030i, KaitHo30i. O0IIas XapakTepUCTUKA KIINMAaTa U
reoJIOrM4eCcKUX mpoieccoB. [1osiBlIeHHE U paclBET XapaKTEPHBIX
OpraHu3MoOB. YTiieoOpa3oBaHUe: €ro YCIOBHS M BIUSHHUE HA ra30BbIi
cocTaB aTMOC(hephl.

MaccoBble BBIMUPaHHS — YKOJIOTMYECKUE KPUZUCHI IPOLLIOro. IIpuynHsl
Y CJIEACTBHsI MAaCCOBBIX BRIMUpaHUui. COBPEMEHHBIN AKOJOTHUECKUN




KpHU3HC, €r0 0COOCHHOCTHU

6.5

Pasznensl n 3agaun anTpononoruu. MeTo bl aHTPOIIOJIOTHH.
CraHOBIEHUE NIPEICTABICHUN O IPOUCXOXKICHUH YEIIOBEKA.
CoBpeMeHHbIE HAYYHbBIE TEOPHUH.

Cx0/1cTBO YesioBeKa C )KUBOTHBIMU. CHCTEMAaTUYECKOE TTOJIOKEHHUE
yenoBeka. CBUIETENHCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU:
CPaBHUTEIBHO-MOP(OIOTUUECKHE, SIMOpHOTIOTHYECKHE, (PU3HUOIIOTO-
onoxumudeckue, nopeAaeHuIeckue. OTINYUS YeI0BeKa OT KUBOTHBIX.
[IpssMOXOXICHNE ¥ KOMIUICKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTne
TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOW CHUCTEMBI.

JIBrokymine cuisl ((hakTopbl) aHTPOIIOreHe3a: OMOJIOTMYECKHE,
couuanbable. COOTHOIIEHHE OUOTOTMYECKUX U COLUATIBHBIX (DaKTOPOB B
aHTPOIIOT€HE3E.

OCHOBHBIE CTAJIUH AHTPOIIOT€HE3A. ABCTPATIONUTEKU — ABYHOTHE
MPEIKU JTr01ei. UemoBeK yMelbli, IEPBbIE U3TOTOBJIEHUS OPYAUN TPYa.
YenoBek MpSMOXOISAITNN U TIEPBBINA BBIXO/T JTIOJICH 3a TIpenenbl AQpHKH.
YenoBek reiaenbOeprckuii — o0Iui MpejoK HeaHAePTaTbCKOTO
YEJI0BEKA U YEJIOBEKA pa3yMHOro. YelloBEK HEaHIEPTAIbCKUM KaK BU
JIIOJIEW XOJIOJHOTO KIMMaTa. YemoBeK pa3yMHbIM COBPEMEHHOTO THUIIA,
JIEHUCOBCKHI Y€JI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu AQpuku.

DBOJIIOIUS COBPEMEHHOTO YesioBeka. EctecTBeHHbIN 0TOOD B
MOMYJISIITUSAX YeJIoBeKa. MyTallMOHHBIN MTPOIIECC U TTOJTMMOP(PHU3M.
[TomynsiiinoHHbIE BOIHBI, ipeid reHoB, Murpanus u «d3phext
OCHOBATEJIS» B MOIMYJIALUSAX COBPEMEHHOTO YEJI0BEKA.

UYenoseueckue pacel. [lonsitue o pace. bonpine pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HErPOUIHAS (IKBATOPUAIIbHAS ), MOHTOJIOU THASI
(azmaTcko-amepuKaHcKkas). Bpems u myTu paccesieHHs 4eI0BeKa Mo
ianetre. EquHCTBO yenoBevueckux pac. HayuHast HECOCTOSITENIBHOCTh
pacusma. [Ipucnoco01eHHOCTh Yen0BeKa K Pa3HbIM yCIOBUAM
OKpYy>arolei cpenbl. BiausiHue reorpaguueckoil cpeasl U apeiida reHos
Ha MOP(OJIOTHIO U (PUNOJIOTHIO YelIOBEKa

OKOCHUCTEMBI B IMpUCymue MM 3aKOHOMCPHOCTHU

7.1

Pa3z(em>1 H 3aJa41 DKOJIOTHH. CBs13b DKOJIOTHH C APYIrUMH HAYKaMH.




Mertonsl sxosioruu. [loneBbie HAOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOTHH:
IpUpOAHbIE U JabopaTopHbie. MoaenupoBaHue B SKOJIOTHH.
MOHUTOPHUHT OKPYIKAIOWIEN CPEIBI: JTOKAIbHBIN, PETMOHAIBHBIN U
rJ100aIbHbIN

7.2

Dkojyiornyeckne PakTopbl U 3aKOHOMEPHOCTH UX JICHCTBUS.
Knaccudukarus 3xo10rndeckux (pakTopoB: aOHOTUIECKUE,
OuoTuyeckue, anTpornoreHHsie. O0IIe 3aKOHOMEPHOCTHU JEHCTBUS
skosorudeckux ¢pakropos. [IpaBuno munumyma (K. IlInpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBpUOMOHTHBIC U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue pakropsl. CBET Kak 3Kojgorunyeckuii paxrop. Jleiictue
Pa3HbIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE
IpyNIbl pACTEHUH U )KMBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUrHanIbHas
pouib cBeTa. POTONEPUOAU3M.

Temmeparypa kak axonoruueckuit pakrop. [ericTBue TeMreparypsl Ha
opranu3msl. [IoNKuI0TEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxnocTs kak skonornueckuit pakrop. [Ipucnocodnenns pactenuii K
nojiep>kanuio BoJHoro 6ananca. Kiaccudukanus pactenuii mo
OTHOUIEHUIO K BoJie. [IpricnocobieHnst )KUBOTHBIX K H3MEHEHHUIO
BOJHOTO peXUMa.

Cpenbl 0OMTaHHUS OpPTaHU3MOB: BOJIHASI, HA3€MHO-BO3TyIITHAS,
MOYBEHHAs, TITyOMHHAs TIOIIOYBEHHAs, BHYTPHOPTaHU3MEHHASI.
OU3NKO-XUMUYECKHNE OCOOEHHOCTH CpeJl OOUTaHUs OPTraHU3MOB.
[Ipucnoco6enust OpraHu3MoB K >KU3HHU B pa3HBIX Cpe/iax.

buonornyeckne putmsl. BHeHne n BHyTpeHHHE pUTMbL. CyTOUYHBIE U
roJu4Hble pUTMBL. [Ipucrnoco01eHHOCTh OPraHu3MOB K CE30HHBIM
M3MEHEHHUSIM yCIIOBUH KU3HM.

JKuznennnie popmbl oprann3mMoB. [ToHATHE 0 KU3HEHHON (hopMe.
Xuznennsie HopMBbI pacTEHUI: NepEeBbs, KyCTAPHUKHU, KyCTAPHUYIKH,
MHOTOJIETHUE TPaBbI, OJTHOJICTHHE TPaBhl. JKU3HEHHBIE POPMBI
KUBOTHBIX: THIPOOUOHTHI, FT€OOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH
CTpoeHus 1 00pasa KU3HHU.

buoTtnueckue daktopsl. Buapl 6MOTHYECKHX B3aMMOICHCTBHIA:




KOHKYPEHIUS, XUIIHUYECTBO, cMMOMO03 U ero popmel. [Tapazurusm,
KOOTMEpalusi, MyTyaJlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO,
HaxjieOHM4ecTBO). HeTrpoduueckue B3anmMoieicTBUS (TONMMYECKHE,
dbopuueckue, padbpudeckue). 3HaueHUE OMOTUYECKUX B3aUMOICHCTBUMA
JUTSI CYIIIECTBOBAHHUS OPTraHU3MOB B cpejie ooutanus. [Ipuniummn
KOHKYPEHTHOTO HCKIIOYCHUS

7.3

DKOJIOTHYECKHEe XapaKTePUCTHKH MOy Isaiuu. [lomysnus kak
ouonormueckas cuctema. Poirb HEOTHOPOIHOCTH Cpeibl, GU3UISCKUX
0apbepoB U 0COOCHHOCTEW OMOJIOTHH BUIOB B JOPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYPHI Oy isiiuid. OCHOBHBIE ITOKA3aTen
TOITYJISIIIAH: YUCIICHHOCTb, TUIOTHOCTh, BO3PACTHAS U TI0JI0Bas
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpAITHSL.

DKOJIOTHYECKAs CTPYKTypa nomyiasiunu. OLeHKa YuCIeHHOCTH
HOIyJsALUK. JIluHaMuKa nOonyJIsiluuu U e€ peryisiuus. buornaeckun
MIOTEHUHAJI TOyJsiuu. MoaenupoBaHue JUHAMUKU IO JISIUN.
KpuBble pocTa YMCIEHHOCTH NOMyIsiuuu. KpuBble BBKUBaHUS.
Perynsius 4ncieHHOCTH NONyYJISUUi: posib (PaKTOPOB, 3aBUCSILUX U HE
3aBUCSIIMX OT INIOTHOCTH. DKOJIOTHYECKHUE CTpAaTEeruu BUAOB (- 1 K-
CTpaTerui).

ITousaTre 00 sKOTOrHYECKON HHUIIEC BUIa. MecTooOuTaHue.
MHuoromepnas Mmozaens 3konornyeckor Humm Jx. M. XarunacoHa.
Pa3zmepsl axonornyeckor Huiu. IloTteHunanpbHas u peaau3oBaHHAS
HUIIIH.

Bup xak cuctema nonysisinyid. Apeassl BUI0B. BUsibl U UX )KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH MOBEICHUS U MUTPAIIUM )KUBOTHBIX.
buonornueckue MHBa3UM 4y>KEPOJIHBIX BUIOB

7.4

Coo0miecTBa oprann3mMoB. bruorneHos u ero crpykrypa. CBsA3H MKy
opraHu3MaMH B OMOIIEHO3e. DKOCHUCTEeMa KaK OTKphITas cucteMa (A.J[x.
Tencnu). @yHKIIMOHAIBHBIE OJIOKH OPTaHU3MOB B DKOCUCTEME:
MPOYIICHTHI, KOHCYMEHTBI, pAYLIEHTHI. Tpodudeckrue ypoBHHU.
Tpoduueckue nenu u cetu. A6norudeckue 610k 3kocucteM. [1ouBbI 1
Wbl B 9KOcHucTeMax. KpyroBopoT BEIIECTB U TIOTOK SHEPTHH B
HKOCHUCTEME.

OcHOBHBIE MMOKa3aTeNM 3KOCUCTEMbl. buoMacca u mpoayKIusl.




DKOJOrn4ecKre ImupaMuabl YUCECII, OMOMAcCCHI U OHCPIUH.

HamnpagiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CYKIIECCHHU.
[TepBudHBIC ¥ BTOPUYIHBIE CYKIICCCHH U UX TPHYUHBL. AHTPOTIOTCHHBIS
BO3JICHCTBYS HA CyKIleccuu. KilmMakcHOE cOOOMIECTRO.
bropa3HoobOpasre u moTHOTa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTH COOOIIIECTR.

[IpupoaHbie 3KocUCTEMBI. AHTPOIOT€HHBIE IKOCUCTEMBI.
Arposkocucrema. ArpoueHos. Paznuuus Mexly aHTpONIOTEHHBIMU U
MPUPOIHBIMHU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackast
dbrnopa u dpayna. CuHaHTpONU3aIMs TOPOCKOoH (ayHbl. bruomoruueckoe
U X03HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
3akoHOMEpPHOCTH (OPMHUPOBAHHUS OCHOBHBIX B3aHMO,ICHCTBHIA
OpPraHU3MOB B 3KOCUCTEMAX.

IlepeHoc 3HEprun U BEECTB MEXKY CMEXHBIMUA YKOCUCTEMAMU.
Y CTOWYMBOCTH OPraHU3MOB, IIOIYJISALUM U DKOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3ACHCTBUI

7.5

buocdepa — obuiennanerapHas 000Ji09ka 3eMiid, T/I€ CYIIECTBYET WIH
cyliecTBoBaja xxu3Hb. Yuenue B.W. Bepnaackoro o 6uocdepe. Odnactu
ouocdeps! u e€ coctan. XKupoe BeriecTBO Ouochepsl U ero PyHKINH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Onochepsl. OcodeHHocTr 6uochepnl
Kak T100aapHOM SKOCHCTeMBI. J[nHaMudeckoe paBHOBecue B buocdepe.
KpyroBopoTh! BemiecTB 1 OMOTr€OXUMUYECKHUE UKIIBI (YTJIepo/aa, a30Ta).
PurmudHOCTH sIBIICHMIA B OHocdepe.

3onanbHOCTH OMochepsl. [TonsTue o Ouome. OCHOBHBIE OMOMBI CYIITU:
TYHJpa, XBOWHBIE JIECA, CMEIIAHHBIE U IINPOKOJIUCTBEHHBIE JIECA, CTEIH,
CaBaHHBI, ITyCThIHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. Knumar,
PaCTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO
MOTEHIMaNIa U OMOCPEPHBIX PYHKITUN

7.6

DKOJIOTUYECKHUE KPU3UCHI U UX MpU4YnHbl. Bo3aeiicTBue yenoBeka Ha
ouocdepy. 3arpszHenue Bo3ayIHou cpenbl. OXpaHa BO3ayXa.
3arpsi3HeHue BoJIHOM cpenibl. OXpaHa BOJHBIX pecypcoB. Paspymienue




nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.

AHTPOIIOT€HHOE BO3/ICUCTBHE HA PACTUTEILHBIN 1 )KUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIC MPUHITUIIBI
oxpanbl Ipupoibl. KpacHeie kaurn. Oco00 oXpaHseMbIe IPUPOTHBIC
tepputopun (OOIIT). boranndeckue cajabl U 300JI0rHYECKUE MaPKHU.

OCHOBHBIC PUHITUTIBI YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA U
npuposl. PanimonansHOE MPUPOIOTIONB30BAHNIE H COXPAHCHHE
OMOJIOrMYECKOro pa3HOoOOpa3us 3emMiiu




