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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCITMTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpelIHUM MpodecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHuEeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0JacTH HayyHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

Ha 6a3ze wnentpa "Touka pocta" oOecreunBaeTcs peanu3anusi 00pa30BaTENbHBIX
[IPOrpaMM €CTECTBEHHOHAy4YHON M TEXHOJOIMYECKON HaIpaBlIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMHU 3aKOHOJATEIbCTBA B cdepe oO0pa3oBaHUS M C Y4ETOM
pexomenmanuii  denepanpHOoro omeparopa ydeOHoro mpenMera "buonorms". PaGouas
porpaMMa IMo3BOJIsIET HHTETPUPOBATh PeaTu3yeMble 3/1€Ch MOAXO0/bI, CTPYKTYPY U COJEepKaHUE
npu opraHuzanuu ydebHoro mnpenmera "buosorus" 10-11 kmacc yrimyOneHHBIH YpOBEHb.
Hcnons3oBanue obopynoBanus 1ieHTpa "Touka pocta" MO3BOISIET CO31aTh YCIOBHUSA:

® [T PACHIMPEHHSI COJIEPIKAHMS IIKOIBHOTO OMOJIOTHYECKOTO 000pyI0BaHHUS;

® /ISl NIOBBILICHUS TIO3HABATEJIbHON aKTUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHOHAYUHOM
o0acTu;

e I pPAa3BUTHS JIMYHOCTU IIKOJBHUKOB B Tpolecce o00ydeHHs OUOJIOTHUH, €ro
crocobHocTell, (OpMUPOBaHUS M YAOBIETBOPEHHUS COIHAIBHO 3HAYUMBIX HHTEPECOB U
noTpeGHOCTelH;

e Ui paboOThI C OJAAPEHHBIMU IIKOJIbHUKAMH, OPTraHU3allMU UX PAa3BUTHUS B Pa3IMUHBIX
o0nacTsax 00pa30BaTebHON, TBOPUECKON AEATEIbHOCTH.

OObpazoBatenbHas MporpaMma IO3BOJISIET HHTETPUPOBATH PeAIU3yeMBbI€ 371€Ch TIOJIXO/IbL,
CTPYKTYpPY U COJAEp)KaHHME MpuU opraHuzanuu oOydyeHuss Ouomormu B 10-11 xknaccax,
BBICTPOGHHOM Ha 0a3ze Jr000ro u3 JOCTYMHBIX y4eOHO-MeTonuueckux komiuiekcoB (YMK).
[Tpumensist tudpoBble J1aOOpPaTOpUM HAa ypokax OHOJOIMH, ydYalluecs CMOTYT BBINOJHUTh
MHO’KECTBO JJAOOPaTOPHBIX padbOT U SKCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM CTapIIei HIKOJIBI.

OOmas Ouonorus: J[lelictBue ¢epMeHTOB Ha cyOcTpaT Ha MpuMepe KaTajasbl.
Paznoxenne H202. Biusuue pH cpenpl Ha akTUBHOCTH (hepMeHTOB. DaKTOphI, BIUAIOIIME Ha
CKOpOCTh Tmporecca (poTocuHTe3a. M3ydeHne KIETOK M TKaHEW pacTeHHM M JKMBOTHBIX Ha
TFOTOBBIX MHUKpOINpENnaparax M HUX OINUcaHue. BbIsBIeHHE HM3MEHUYHMBOCTH Yy OPraHU3MOB.
BrrsiBienue npucnoco6aeHni y OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEpax).

[Tporpamma no y4eGHOMY mpeametry "buonorus” gaér npencraBieHue O LEIHM U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOIEHHOM ypOBHE, ONpeaesseT 00s3aTeaIbHoe
(MHBapuaHTHOE) TPEAMETHOE COJEpKaHME, €ro CTPYKTYpUpOBaHHE MO pa3iesaM M Temaw,
pacrnpeziesieHue Mo KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHusl yueOHOro MaTepuana
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3el, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OHOIOTMU peaqn30BaH MPUHIIMIT



MIPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OHOJIOTMM Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onmaromapst 4eMy IpPOCMAaTpUBAETCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIHTAaHUE OEpPEeKHOrO OTHOLIEHHUS K OKpY)Karolled NpupogHoil cpere. B mporpamme 1o
OMOJIOTHH TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeamera «buojorus» B peanu3anuu
tpeboBanuii I'OC COO Kk 1mIaHUpyeMBIM JUYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM
pe3ynbraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JESTENIbHOCTH OOYy4YalolUXcsi MO0 OCBOEHHUIO COJEpXKaHUs Ouojiorndeckoro oOpa3oBaHUS Ha
YPOBHE CpeIHero 001mero oopa3oBaHusl.

Y4eOHblii npeamer «buosiorus» Ha ypOBHE CpPEAHETO OO0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha PaCIIMpPEHUE U yriiyOlieHne 3HaHUM
oOydJaromuxcsi O JKUBOM MpHUpOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OuoJoruwu,
SMOpHONIOTUN U OWMOJIOTHH Pa3BUTHS, TEHETUKU, CEJEKIHH, OMOTEXHOJOTHH, BOJIOIHOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYaOIIMXCsl K IMOCIEAYIOIEMY MOTYyYeHHI0 OMOJOTHYECKOro OOpa3oBaHHUS B
By3aX W OpPraHU3aLUSAX CPEIHETO MpOodecCHOHaTbHOro o0pasoBaHus. OCHOBY €ro coJepiKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHUHM OOYy4YarOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJIOB OHOJIOTMUM HAa YpPOBHE OCHOBHOIO OOIIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS OTY4alOT pa3Butue. Tak, paclIupeHsl U yriyOaeHbl
OMoyorHYecKre 3HAHMUSA O PACTEHUSX, XUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEIACHUS
MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJIB30BaTh KaK OPUEHTHPHI IS
MOCIEAYIOLIEro BeiOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOTYIEHHBIMU O0yYarOIIUMUCS TPU U3yYEHUH (PU3HUKH, XMMHH,
reorpaduu 1 MaTeMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMY mnpeamMery "buonorus" orpaxkaer CHUCTEMHO-
YPOBHEBBIII M HBOJIOLMOHHBIA MOAXOMbl K M3yueHHIO Ouojoruu. CoOriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX CUCTEM PA3HOT'O YPOBHSI OpraHU3alluy,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMJjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3HOoOpas3us
wiaHeTsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJIEKYJIIDHOM M KJIETOYHOH Ouojoruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTUM, aKTYalIM3UPYIOTCS 3HAHUS oOydarolmuxcs o OOTaHMKe, 300JI0TMH, aHaTOMUH,
¢busmnonorun yenoseka. B 11 kiacce m3y4aroTcsi IBOJIIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

VYuebHublit mnpeamer «buonorus» mpuzBaH oOECNEYUTh OCBOCHHE OOY4YarOIIUMUCS
OMOJOTUYECKUX TEOpUM M 3aKOHOB, WJEH, NPUHLMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsAIUN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTIH)KEHHSX, COBPEMEHHBIX MHCCIIECOBAaHUSAX B OHMOJIOTUH, NMPHUKIATHBIX aCHEKTax
Ounonoruveckux 3HaHWM. {7 pa3BuUTHS M NOJEpXKaHUS MHTEpeca oO0ydaroumxcs K Onoyioruu
Hapsly €O 3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOI0 MaTepuaa B COAEpKaHUHU MPOrPaMMBbI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHMS W PAa3BUTUS TOW WJIM MHOH
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pellleHHe Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.



Hear wu3ydenuss ydyeOHoro mnpeamera «buosorusp» Ha yYriay0Ja€éHHOM YpOBHe —
OBJIaJICHUE OOYYAIOIMMUCS 3HAHUSAMU O CTPYKTYpHO-()YHKIIMOHAJIILHOW OpPraHM3aluU YKUBBIX
CHCTEM pa3HOIro paHra W MpPUOOpPETeHHE YMEHHH HCIOJBb30BaTh ATU 3HAHUA B (HOPMUPOBAHHU
UHTEepeca K OINpenenéHHOM 001acTh Npo(ecCHOHAIBHOM /IE€ATENIbHOCTH, CBSI3aHHOH C
Ouosorued, win K BbIOOpY Yy4eOHOro 3aBeNEHMsS M MPOJODKEHHS OHOJIOrMYecKOro
o0OpazoBaHusl.

JlocTH:KeHHe HeJiM H3ydeHusi ydyeOHOro mpeamera «buoJiorusi» Ha yriry0Ja€éHHOM
YPOBHe o0ecrnie4nBaeTcsi pelieHHeM CJeAyIUuX 3ajay:

OCBOCHHME OOYy4aroIMMHUCS  CHUCTEMbl OHOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIaX,
COCTAaBIIIIONIMNX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHMHY MHpa; O CTPOCHUH,
MHOI000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, MOIYJALus, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJjoruu;

O3HAaKOMJICHHE  OOydJaromuxcs €  METOAAMH  TO3HAHUS ~ KUBOH  TPUPOJBL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
SMOPHOJIOrUU U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJNEKLIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoJNIOTHH,  TAJCOHTOJOTWH, OKOJOTHMH); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX WCCICIOBAaHUNA B J1a0OpaTOpuud M B MpHpone (HAOIIOJeHHE, H3MEpEHHE,
9KCHEPUMEHT, MOJCIIUPOBaHKE);

OBJIaJIcHUE OOYyYaroIMMUCS YMEHHSIMU: CaMOCTOSITE€IbHO HaXOJAUTh, AHAIU3MPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIb30BATHCS OMOIIOTHYECKON TEPMHHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXKAY pa3BUTHEM OHOJOTMM H  COLMAIBHO-
SKOHOMHYECKUMHU U 3KOJIOTMYECKMMHU IMpoOJieMaMM 4eJIOBEYECTBA; OLCHMBATH I1OCIIEACTBUSA
CBOEH JIeATENBHOCTU 10 OTHOILIEHUIO K OKpY)Kalolled NpupoAHoil cpenae, COOCTBEHHOMY
3M0pPOBBI0 W 3JIOPOBBIO  OKPYKAIOIIMX JIFOACH; OOOCHOBBIBATH UM COONIONATh  MEPHI
npoUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OeCTIeUeHUs
0€30IaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTyalMsIX MPUPOJHOTO U
TEXHOT€HHOI'O XapakTepa; XapaKTepu30oBaTb COBPEMEHHbIC Hay4HblEe OTKPBITHS B 00JacTH
OuoJIoruy;

pa3BUTHE y 00YJarOIIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B TpoIiecce
3HAKOMCTBA C BBIIAIOLUIMMMCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHUSIMU B OUOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMy, METOJOJIOrHeld OMOJIOTMYECKOro HCCeOBaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HWCCIICJOBAHUMA, pelIeHHsT OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOyYaroIMXCsl IIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpPOJE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBIEHUSAM; (OpPMUPOBAHME HKOJOTHUECKOM, TIeHEeTHYEeCKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBENEHUS B TPUPOJEC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobOpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM IPUPOI0NOIb30BAHUU
(coOmrosenue mpaBWJI TOBEJCHHUS B MPUPOJE, OXPaHbl BHUIOB, HKOCUCTEM, Ouochepsl),
COXpaHEHUH COOCTBEHHOTO 370POBbS W 30POBbS OKPYKAOIMIMX JIOJACH (COOMIOACHUS Mep
npopUIaKTUKK  3a00JieBaHMUM,  oOOecrieueHre  O€30MacHOCTH  KU3HENEATCIbHOCTH B
Ype3BbIYANHBIX CUTYaLUSX MPUPOJHOTO M TEXHOI€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN ¥ YMEHUH B MIOBCEIHEBHON KU3HH;



CO3/IaHWE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TPAEKTOPUH, CIOCOOCTBYIOIIEH MOCHeayrImeMy MpodecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmmee YUCIIO 4YacoB, OTBEACHHBIX HAa HM3Y4YCHHWE OHMOJIOTMM Ha YIrIIyOJICHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezleno).

OTb6op oOpraHu3allMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YYETOM CIEHU(PHUKH €ro COJACpKaHUs M HANPaBICHHOCTH Ha TMPOJIOJIKCHUE
OMoIOTHYecKoro 0o0pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHusl.

OO0s13aTeIbHBIM YCIOBHEM P OOYYCHHUH OWOJIOTHMHM HA YTIyOJIEHHOM YpPOBHE SIBJISICTCS
NPOBE/ICHUE JIA0OPATOPHBIX M MpakTHUecKux pabor. Tarke yuactue oOydarommxcs B
BHITIOJTHCHUHM  TPOCKTHBIX M y4eOHO-UCCIICIOBATEILCKUX  PAabOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEM Ha OCHOBE HMMEIOIIHUXCS MaTepUATBHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

CognepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpeMenHas O6uosIOTHsI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTHs OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble MMU HpoOsieMbl. DyHAaMeHTalbHbIE, NPHUKIAIHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, INPOMBIIUICHHOCTH, OXpPaHe
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeamer uydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CIIOXKHOCTb M YIOPSAJOYECHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
o6unocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonornueckor Hayku. HaOmronmenue, usmepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [IoHsATHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ A0CTOBEepHOCTh. Pa3bpoc B Ononornyeckux AaHHbIX. OrieHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHblE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBONCTBa )KMBON MaTepun», «YpOBHHU OPraHU3ALMH KUBOU NMPUPOB», «CTpoeHNE )KUBOTHON
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHU3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUH, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTHyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKom», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KAaK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJISALUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OHOJIOrHYecKasi pojib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBepTUUYHAs CTPYKTyphl. [leHarypauus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue HykienHoBBIX KucaoT. HykieoTunusl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonorunueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpertsr: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemectBa B cocraBe opraHu3moBy, «CTpOeHHE MOJEKYNbI OelKay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne n (QYHKIIMOHHPOBAHUE dyKapHOTHUYECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronnTo3. Dk3ounuTto3. Kinerouynas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIC OPraHOWIBI KICTKH: dHAoIIazmaTudeckas cetb (D1IC), anmapart [Nombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIA3MaTHYECKUi peTukyayM. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHH, TIACTHIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHApUM © TutacTuia. [lepBUYHBIE, BTOPHYHBIE W CIOXKHBIC TUIACTHIBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUTACTHI  BBICIIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHMe M JABMKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka siApa, XPOMATHH, KapUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (YHKIUU.
Snepublii GenkoBbli MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCMIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl 0OMEHa BELIECTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otinuuus (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOMEHa BEIIECTB Tepel] aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi padora «l3ydeHue (QepMEHTAaTUBHOTO pacCIICIICHUS TEePOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopMauus U peaju3anus €€ B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIETBbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ syxapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTHUECKUN) NEPUOIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro uukia kietkd. [IporpamMmupyemas kierouHas rubenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KIIEeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKJIETOUHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENIbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuii. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMHU3MbI M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOUYHOE NUIIEBAPEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHasl MOBEPXHOCTH. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl 1 MJIEKONTUTAIOMUX. Perymsmus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMOpaldbHBIH HWMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKToOpHAs peryisinus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreitmne», «Opranbl LBETKOBBIX pacTeHUui», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucremay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rugps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHOM €MKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonmoBeie kneTku, uam ramersl. Meio3. Cragum Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJeTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUs MIIEKOMUTAIOMIMX. 3apOJbIIIEBhIE JUCTKU (TaCTPYJISIIMS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BnusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSMOTO PAa3BUTHUSI, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoeHue u pazputue pacrteHuil. ['amerodur m crmopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXXeHHUE »HBIUVIEHB», «Pa3MHOXEHHUE THAPHI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYJIOJBbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTUN, (eHOTHr. OCHOBHBIE METOJIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodees-Pecorckuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JTIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

['eHeTMYECKUI KOHTPOJb PpAa3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka monay, «Kapuorum yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMU 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MeHUYUBOCTh. (CBOWCTBAa TE€HOTHUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a005IeBaHUS YellOBEKay, «BUapl MyTarmii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsAJia U BapUALIMOHHON KPUBOMY.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl M3Y4YEeHUS TEHETUKH YENIOBEKAa: TeHEAIOTMYeCKUi, OJIM3HEIOBBINA, [IMTOTC€HETUIECKU,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [11[P-
aHanmza. HacnencrBennsie 3a00seBanus YelioBeka. [ eHHbIE 1 XpOMOCOMHBIEC 0OJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHUE CeleKIUM U JoMmectukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MIOJIy4EHUSI UCXOTHOTO MaTepHaa JUisl CENEKIHH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne OecruioqusT MEXKBHAOBBIX THOpUIOB. JlOCTHMIKEHHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHON H3MEHUYMBOCTH», «METObl CENEKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUI».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi OMoI0rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYAroIUecs B IPUPOJIe OMOCUHTETUYECKHUE TTYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKTOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMUUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, yctaHoBieHue MOJIEKYISPHBIX MeXaHu3MoB (yHKimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHkeHepus», «I eHHas HHKEHEPU».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apo:xkaeHue 1 pa3BUTHE IBOJTIIHOHHBIX PeACTABICHNA B O0HOJIOTHHI

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
pPa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAs HM3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HeltpanbHas Teopusi SBOJIOIHIH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukosn, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunuew)y, «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0bl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KYJIbTYPHBIX GopM KanmycThl», «Ilopoabl fOMamIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKOW TEOPUH IBOJIFOLIUM.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHHULA 3BomolMH. COBpeMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pa3us M CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a OMyIsIuy Kak
3JIEMEHTApHOE 3BOJIOIMOHHOE SIBJIEHUE. 3aKOH IeHeThdeckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemenTapHble  (DaKTOPHI (IBMDKYIIME CHIIBI) ABOJIOMUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peii reHoB — ciyyailHble HEHaNpaBli€HHblE W3MEHEHUs
qacToT ayuiene B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illposenenue s¢pgexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHWXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3peiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MMOBECHUS )KUBOTHBIX.

[TprcrocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKpPO3BOJIOLUU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u unuoagantanuu. Ilpumepsr npucnocodaeHuit
y OpraHu3MoB: Mopdonoruyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCT PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
M3onsauust — xiroueBoil ¢(akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMS:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3anus, TuOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BOmtOIMOHHOM OuoNOrMM B pa3paboOTKE HAyYHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMApa3sHUTOB U HMX X03s5ieB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.



JleMoHCTpauMu

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

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «[lomynsuonHast CTPyKTypa BUIAY,
«Cxema mposiBIeHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyImpe CHIIBI  DBOJIIOIUN,
«OKoyornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAIUSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULBI JaypcKoi», «l[lomynsaunoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHE, «MHaycTpranbHbIil MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs! OKpacka >XMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnoco0IeHHOCT OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX BUIOB  JAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHKEe BHUAOB cuUHHUL, «[lonummounsr pactenuit», «KamyctHo-
peneUYHbIA THOPHIY.

O6GopynoBanue: repdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
npUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yydesa MTHUIl M 3Beped pasHbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHas padora «BrisBieHHE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBostouy. [laneonTonornyeckue METOAbl U3Y4EHUS SBOIOLUH.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHb
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOMbI U3YUYEHHS SBOJIOIMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHHS JBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYyISpHO-
FeHeTUYeCKue, OWOXMMHUYECKME M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  SBONMIOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEpHOCTbh TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKHH Psil JTOIAaAn», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HadanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OpraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YelOBEKa W LIMMIaH3e», «lJIaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKHM HCKOMAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxoskaeHue u pa3BuTHe )KU3HU Ha 3emJie



Hayunple rUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHaydHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTIO
camo3apo>KJIeHus )KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHue KU3HU U ACTPOOUOIIOTHS.

OcHoBHbIE ATanbl HeOpraHUUecKoi »Bosonuu. [Inanerapuas (reosoruyeckas) 3BOIIOLHUS.
XuUMHUUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monmmepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMble OpraHM4ecKHE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTeNnbHass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opomonuss MeTtabonu3Ma. Bo3HukHOBeHHME mepBBIX 3KocucTeM. CoBpeMEHHbIE MHKpPOOHBIC
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emisie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  T'pYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(hO3bl PACTEHUH.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJNIONUHN >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aM(puOuil M penTHIni.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IEPUOAAM: apXeH, MPOTEpPO30H, AIEC0301, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W reojiornyeckux ImporeccoB. [losBienue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTJIeo0pa3oBaHME: €ro yCJIOBHUS W BIMSHUE Ha ra3oBBIH
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OMopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUMY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHoreHesa», «CucremMa 3>KUBOM HPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHMOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpOCHN», «Mxm», «llanmoporHukm», «l 0oceMeHHbIE



pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(CxemMa pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmmey», «Kumeunomonoctaeie», «llnockue uepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHW3HU B
MPOTEPO30MCKOM 3pey», «Pa3BuTue >KU3HU B TMANCO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
Me30301CKOil 3pe», «Pa3BuTue XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJNOB, KOJJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HITIOKOYKHX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas snaboparopHass padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUE HMCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHne 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun auTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHbIEC TEOPUH.

CxoncTBo 4enmoBeka ¢ KMBOTHbIMU. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YEJNOBEKA C SKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHUecKue,
sMOpuosoruyecKkue, (HU3HO0IOro-0MOXUMHYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTU/bI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JIBYHOTHE TNpeaku Jiroaer. UenoBek ymenbli, NepBble M3rOTOBIECHUS Oopyauil Tpyaa. Yenosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reiensOeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka v nmajaeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIN OTOOp B MOMyMNSIUSAX 4YelOBEKa.
Myranuonssiiit porecc U noaumMop¢dusm. [lomymnsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpaLus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue packl. [ToHsTre o pace. bonbiiue pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHuKaHCKas). Bpems u
IIyTH pPAacCeJICHWs 4YeloBeKa M0 IulaHeTre. EnuHCTBO denmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmnocoOieHHOCT, uenoBeKa K  pa3sHbIM  YCIOBUSIM
OKpyXaromiel cpeapl. BiausHue reorpadudeckoil cpenbl u Jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HONIOTHIO YeTOBeKa.



MexauciurinHapaple MeToabl B (u3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AQHTPOIOJIOTMSIT M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  MOMYJISALHUM.
buocounanpHple  MCCIEAOBaHMA  HPUPOAbI  dYeloBeka.  VccimegoBaHue — KO3BOJIOLUU
OHOJOTUYECKOIr0 U COLUAIBHOTO B YETIOBEKE.

JdemoHcTpauMu

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

Tabmumer w  cxembl: «MeTOAbl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeNeT IIMMIlaH3e», «PyauMeHThl u
aTaBU3MBbD», «JIBWXKyIIME CHUJIBl AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOIAIINN», «J{€eHUCOBCKUI YEI0BEK)»
«Heanpepranbiup», «KpoMmanboHIb», «IIpenku denoBeka», «IOTambl 3BOJIOLUU YEIOBEKAY,
«Pacs1 uenoBekar.

O6opynoBanue: MyJISDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHaAIbHON KYJIbTYpbl MPEIKOB
qyenoBeka, penponykiuu (dotorpadun) KapTUH C MHQOJIOTUYCCKUMH W OHOICHCKUMU
CIO)KETaMH TTPOUCXOKICHUS YeloBeKa, (poTorpadmu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIET YeJIOBEKa, MOJIEJb Yepera YeJlOBeKa M Yepera HMIMMIIaH3€, MOJEIb KUCTU YelIOBEeKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOPCa IPEAKOB YEIOBEKa.

JlaGopaTtopnass pabora «M3ydeHne ocCOOEHHOCTEH CTPOCHHS CKeJeTa YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aJanTalMi YeIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJI0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Metonpl skonoruu. [loneBbie HabmOAEHNU. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aMbHBIN.

3HAUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIOBEUEeCTBA C MNpUponod. POpPMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYphl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYXKAaroIleH Cpeabl».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. OpranusmMsl U cpeaa 0OMTAHUA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYecKHWe, OMOoTHYecKHe, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, FO.
JIu6ux). TomepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas poisb ceera. doToneprnoausm.



Temmeparypa kak sKkojoruyeckuii (akrtop. [leficTBue TemmepaTypsl Ha OpPraHU3MBI.
[TolikunoTepMHbIE M TOMOHOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oamanca. Knaccudukanus pacreHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl 0oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIIyOWHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHUs
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBIL.
[Tprcnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUHN JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHUii: NepeBbsi, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TPAaBBI.
JKuznennbie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’3pOoOMOHTHL. (COOEHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH: KOHKYPEHIHS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaiu3M, KOMMEHCAIU3M
(KBapTUPaHTCTBO, HaxyiecOHW4YecTBO). Herpoduueckne  B3ammonelcTBHS  (TOMHYECKUE,
dopudeckue, dadbpudeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOYCHUSI.

JdeMoHcTpannn

Tabmuipl 1 cxeMbl: «JKonoruueckue Gaktopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI 5KUBOTHBIX IO OTHOLICHHUIO K CBETY», « T eIIOKPOBHBIC KUBOTHBIEY, «XOJIOTHOKPOBHBIC
KUBOTHBIE», «DU3HONOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOMTaHHS OPraHHU3MOBY,
«buonoruyeckue putMel», «KusHeHHsle GopMbl pacTeHuit», « KuzneHHbie POPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemm nutanus»,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pPACTEHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIEC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repOapud W KOJUICKIIMM TETUIONIOOMBBIX, 3HMOCTOHKHX, MOPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHM, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYMN, KOJUIEKIUH HKUBOTHBIX,
oOHuTaOIUX B pasHbIX Cpeaax, repOapuu M KOJUIEKLIMU PacTeHUHl M KHUBOTHBIX, 00JIaJaroInX
YepTaMH TPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSM YCIOBUH JKU3HHU, TepOapuul
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KHUBOTHBIX,
Y4YaCTBYIOUIMX B PA3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

Jladoparopnasi paGora «BbIsSBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIIepaTyphI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTM PpACTeHUH U3 pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS LM

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsIuu. [lomyssimust kKak OMoJorHyecKasl cucTeMa.
Posib HeomHOpOAHOCTH cpenbl, (U3NYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTMM BHUJIOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOM CTPYKTYpHI HOMYAIMi. OCHOBHBIE TTOKA3aTEIH MOMYJISLUH:



YHUCIIEHHOCTb, IJIOTHOCTh, BO3PAcTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCISHHOCTH mnomyisiuu. [uHamuka
HOMYJSIMK U e€ perynauus. buotnueckuil moTeHuan nonyisuui. MoaenupoBaHue JUHAMUKH
nomymsiuud. KpuBble pocta uucieHHOCTH mnonyisiuu. Kpusble BbbDKUBaHUS. Perynsnus
YHUCICHHOCTU TOMYNIALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHas MoOJEb
skosornyeckor Humm Jhx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [loteHuumaneHas u
pearn30BaHHas HULLIH.

Bun xak cucrema nomymsiuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKNE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS U MUTpalil JKUBOTHBIX. buoiornyeckue HWHBA3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHpie mnupamMuibsl HNOMyISuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamuy, «Mopaenb skonorudeckor Humm Jhx. H.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrH4eCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHOLICHO3E.

OxocuctemMa Kak OTKpeiTas cucrema (A. JIx. Tencnm). DyHKUHOHATIBHBIE OJOKHU
OpTraHU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u cetu. A6uorndeckue 010Kku dkocucTeM. [1oUBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. bromacca u npoaykius. DKOJI0rH4ecKre mUpaMubl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCuu. [lepBHUHbIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe cooOuiecTso.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IDKOCUCmeMbl MOpel U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznmuuus wmexay
AQHTPOIIOTEHHBIMH M TIPUPOTHBIMU YKOCHCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTpomnu3anus TopoJcKoi  (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHNA  OpPTaHW3MOB B
sKocucTeMax. Poabs kackaonozo s¢ghghexkma u 6udos-30ughuxamopos (Kiouegvix 6ud0s) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU



SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0IoTusl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JleMoOHCTpaL U

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OMOLEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOIO JIecay,
«JKocucTemMa XBOMHOroO Jeca», «DyHKIMOHAIbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mnwuraHus (macTOMINHASA, JETPUTHAS)Y,
«DKOJIOrHuecKas MUpaMua Yucein», « IKOJIOrn4eckas nupamuia OMoMaccsl», «KO0JI0orudecKas
nupampia sHeprun», «OOpazoBaHue Oosiota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCUCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPTUu B arporenosey, «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repObapuu pacTeHUH, KOJUIEKLIMM HACEKOMBIX, yyyesla NTUL[ U 3BEpei,
repO6apuu KyJIbTYpHBIX U AUKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIEINIb SIKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypO0o3KOCHCTEMBDY.

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX 3KOCHCTEMAX .

IKCKypeusi «IKCKypcHsl B TUIWYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBII UM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmeruianerapHas o6osjo4yka 3eMiM, TJe CYIIECTBYET WM CYIIECTBOBAja
)u3Hb. Pazputne npencrarieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocpepe. Obmactu 6uocdepsl u €€ cocras. JKupoe BemecTBo Onocepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHUs 6uocdepbl. OcobeHHOCTH OHOChephl Kak r100anbHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OroreoXxMMHUECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTS siBIIeHUI B Onocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHApPA, XBOWHBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CaBaHHbI, YCThIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTenbHbIN U KUBOTHBII MUP OMOMOB CYILIH.

Crpyktypa W YHKOUS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAla |
O6rochepHbIX PYHKIIHA.

JleMoHCTpanun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpl u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymmny», «Knumarnueckue mosica 3emim», «TyHapa», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslii Jnecy, «Crenby», «CaBanHay, «IlycTbIH:Y,
«Tponmuecknii necy.

OGopynoBanue: repOapuul paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa



DKOJIOTHYECKHE KPU3UCHI W WX NpUYUHBL Bo3zaeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpyiienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiiuMara.

AHTpPONOreHHOE BO3JCHCTBME HA PACTUTEIbHBIA M KUBOTHBIM wmup. Oxpana
PacTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParronanbHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH INI00AIBHBIX SKOJIOIMUECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOI0 KpU3nca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmnbie uccnedosanusi nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarouue 00CmMyn K UHGOpMAayuu no COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opbobL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmuubt w  cxembl: «3arps3HeHHEe aTMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arpszHenne mouBbl», «[lapHukoBblii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TeppuTOpUn», «MOAETU YIPaBISIEMOr0 MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBiuBaeT TPeOOBAHHWS K peE3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType NTUYHOCTHBIX pEe3yJabTATOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCUMCKONW  Ipa)KIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIECIECHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUYECKUX TPAJAULUN pa3BUTHSA
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CcnocobHoCmu CmMagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHbI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUJaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOINOPSIKY, YEIOBEKY Tpyda U CTaplieMy NOKOJIEHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJIbTypHOMY  HAacClE€OUI0 U  TpajuLUsiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «broaorus» JOMKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaroluXcsi PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIBITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAN3AllMM OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOIH TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MLHMIO 110 OTHOLICHHIO K SBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B TMPOIECCE COBMECTHOIO BBIIIOJHEHUS YUeOHBIX,
MO3HABATEJIbHBIX M UCCIEOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMoI0ruy, IOHUMaHMsl 3Ha4€HUs1 OMOJIOTUH B [IO3HAHWU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HapoIa;

c¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIHUTENSM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHHUI;

IIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMA  KYJBTYPbl 3A0pPOBbS M
IMOLMOHAJIBLHOTO 0JIAaronoJy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHass (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€3011aCHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aaKOrous,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTU TEXHOJIOTMUECKOH U COI[MaIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKylO
JESATEIIBHOCTB;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesTeTbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Opa3oBaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSIKEHUU Bcel
KU3HU;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUMN TSl OKpYXKaOLIEei cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEACTBHS MPEANPUHIMAEMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpPAaKTUKE, TOTOBHOCTH K YYacTHUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUMKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3JaHUHU LIEIOCTHOTO IMPECTABICHUs 00 OKpYy’KaroIieM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 0OECIICUEHUS
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
AKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu N3y4eHUN OMOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKPYJKAIOIIEr0 MHUpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUe JenaTb OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NesATENbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIAMETHBLIE PE3YJIbTATbBI

MertanpeaMeTHbIe PE3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeIOBaHUEe, HAONIIOJCHUE, U3MEpPEHUE, HKCIIEPUMEHT U JIPyrue); YHUBEpCAIbHbIC
yueOHble JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCIeunBaOIIne
dbopMupoBanre (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYy4YaroLIUXCs;
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyYeOHBIC ICHCTBUS B TO3HABATEIBLHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero ooOpa3oBaHUsd Y
oOygaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC IEHCTBUS,
KOMMYHUKATUBHBIE YHUBEpPCAIbHBIE Yy4€OHBIC JCHCTBHUSA, pEryJsSTUBHBIC YHHBEPCAIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbl CPEIHEro o001ero odpazoBaHUs
JTIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aAKTyallU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHUW NTPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs1), PaCKPbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTU (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU MOHITHSIMH);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

UCIIONIb30BaTh OMOJIOTHMYECKHUE TOHSATHUS Ui OOBsACHEHUs (AKTOB M SBICHUN >KUBOM
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIAYKTUBHBIE, JCIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA AJI MPEACTABICHUS CYIIECTBEHHBIX CBSI3€U U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHalbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIILHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIETISM,
OIICHUBATh PUCKH MOCIIECICTBHUI TSI TEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBITIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelLIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METOJOB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUunore’y e€ pelieHusl, HaxOOuUThb apryMeHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M TMPUMEHATh DPA3JIUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLuel: TpUMEHATh XUMHYECKHe, (PU3NYeCKHe M MaTeMaTH4eCKHe 3HAaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TIIpe/UlaraéMoi 3aJa4yy, YYMTHIBAaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIOJB30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBHUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NeHcTBUS MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacHpenensiTh pold ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHS NpoOJeM W HX pEHICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIIMPOKON IPYIUIIUH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MO3HABATENbHON pedIeKCuU KaK OCO3HAHUSI COBEPILIAEMBIX JE€UCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHrue MpoPuiIbHOT0 00yYeHUsT 00yUJarOIUXCsl
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyauusx. [IpeqmeTHbie pe3ysbTaThl IPEICTaBICHbI 110 F01aM
U3YYEHHUS.

[IpenmerHbie pe3ynabTaThl OCBOCHHUs ydeOHoro mupeamera «buonorms» B 10 Knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJIOTMYECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KIJIETKA, OPraHu3M, MeETa0oJHM3M, TOMEOCTa3,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleICTBEHHON u3MeHunBoct H. V. BaBuioBa), NpUHIMITEI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUl, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHAIBHOTO Pa3BUTHUS, PAa3MHOKEHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMU, MEXKy OPraHAMU U CHCTEMaMU OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaldOoThl, COOMIONATh MpaBUiIa TpU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B 00JIACTH
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X031CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPEeCCHOHATBHOIO U BBICIIET0 00pa30BaHuUs.

[IpenMeTHbIe pe3ynbTaThl OcBOeHHUs ydeOHoro mpenmera «buomorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMONOTWYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUsS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomoruu), yueHus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3apoasimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), THITOTE3bI (TunoTte3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHMs, YepeIOBAHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIOr€HEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M HPUCHOCOOICHUSMHU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCHCTEMAaxX CBOEIl MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHUS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOJUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1eNb UCCIeI0BaHMsl, aHAJIM3UPOBATh OJYUYESHHbIE PE3YJIbTAThl U JIe/1aTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(EpEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHOJIOrMYeckoro oOpa3oBaHHMsS B OPraHU3ALUSAX CPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunmMeHoBaHMe pa3/iejioB H TeM NMPOrpaMMbl Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Buonorus xak Hayka 1 bubmmorexa [IOK
YK https://m.eds00.ru/863e6122
bu6mmoreka [IOK
2 XK 2
MBBIC CHCTCMBI I HX H3YHCHHE https://m.eds00.ru/863e6122
bubmuorexa [JOK
b 2 )
3 HOTOTHA FICTIH 0.5 https://m.edso0.ru/863e6564
4 XuMuyeckast oprasu3anus KIeTKU 10 1 bubmorexa [JOK
cera op Jall © https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
1 2
> CTpoenue u dyHKimH KIeTIH 8 https://m.edso0.ru/863e6d5c
6 OO0OMeH Beltec eBpalllcHHE DHE eTKe 9 1 bubmorexa HOK
MCH B TB U IIPCB HHN HCPI'NHU B KJICTK
- PeBpatll p : https://m.edso0.ru/863e766¢
Hacnencreennas nHdopmarus u peanusaius e€ B bubmorexa HOK
7 LeTK a pMart p H 9 0.5 https://m.edso0.ru/863e6ff0
eTKe https://m.eds00.ru/863e716¢
bu6mmorexa [IOK
8 K 7| 6 1
HSHCHHBIH THICT IITETin https://m.edso0.ru/863e7dc4
bu6mmorexa [IOK
17 1 1.
o CTpoenne u dynKiH Opranu3sMos > https://m.edso0.ru/863e81b6
b K
10 Pa3mHOXkeHME U pa3BUTHE OPTaHU3MOB 8 1.5 Hbmorexa L1O

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e796e

11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 05 05 bubmuorexa [IOK
U3MEHYUBOCTH OPraHM3MOB ’ ' https://m.edso0.ru/863e86f2
bubmuorexa [JOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 https://m.edso0.ru/863¢8878
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.eds00.ru/863e9214
bu6mmoreka [IOK
14 r :
cHeTHita Aeroperd 3 05 https://m.edso0.ru/863e9214
bu6mmoreka [IOK
1 4 1 1
5 Cenekuus OpraHu3MoB https://m.edso0.ru/863e9214
16 buoTexHoIOrus U CHHTETHYECKass OMOJIOTHS 4 bubmmorexa LIOK
https://m.edso0.ru/863e9214
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4,5 13



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KJIACC

Ne HauMenoBanue Koaun4yecTBO 4acoB DJIeKTPOHHbIE
n/ pa3esioB U TeEM Beer (undposbie)
KoHnTpoabsn IIpakTHyeck
n NMPorpamMmbl 0 o0pa3zoBaTejibHbIE
ble padoThI ue padboTbl
pecypchl
3apokJIeHUE U
pa3BUTHE bubnmoreka [JOK
SBOJIFOIIMOHHBIX 4 https://m.edsoo0.ru/863ea2
MPEJCTaBICHUM B Qe
OHOJIOTHHU
MUKPOSBOTIOLHS bu6nmoreka [IOK
. p 14 1 2 https://m.eds00.ru/863e95
u e€ pe3yJIbTaThl
70
P —— bubmuorexa [JOK
. P 6 https://m.eds00.ru/863e95
U e€ pe3yJIbTaThI
70
[Ipoucxoxnenue bubnuoreka [JOK
U Pa3BUTHE KU3HU 15 1.5 https://m.edsoo.ru/863ea8
Ha 3emiie bc
[Ipoucxoxnenue bubnuoreka [JOK
yeJI0BeKa — 10 1 1 https://m.edso0.ru/863ea8
AHTPOIIOTEHES be
DKOJIOTHUSI —
HayKa o
B3aMMOOTHOIIIEHN
SIX OPTaHU3MOB U Bubmorexa ITOK
p 3 0.5 https://m.edsoo.ru/863eaf
HaJI0pPTaHU3MEHH o
BIX CHCTEM C o
OKpY’KaIOIIEeH
cpenou
ObraHmsMEL i bubmmoreka [IOK
p 9 15 https://m.edso0.ru/863eb5
cpena oOuTaHus £
KONOTHS BIIOB bu6mmoreka [IOK
. 9 1 0.5 https://m.edsoo.ru/863eba
Y TIOTMYJISALIAN
le
DKonorus
N p— but6mmoreka [IOK
' 12 0.5 https://m.eds00.ru/863eb4
IKOJIOTHYECKHE 6a
CHCTEMBI -
Buocdepa — bubmmoreka [IOK
10 rio0anpHas 6 1 https://m.edsoo.ru/863ebb
HKOCHCTEMA be
11 UYenoBek u 6 but6mmoreka [IOK


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

OKpY Karomiast
cpena

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

16

12

PesepBHOE Bpems

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

102

7.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

YMK B.b. 3axapos, C. I'. MamonToB, H.U. Conun, E.T. 3axapoBa.-4-e u3., CTepeoTHIL., YTIyOJIeHHbIH
ypoBeHb. | 1km.:yaeoruk.-M.: poda, 2018.- 256¢

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus: CrnpaBounuk mkosbHUKA U cTynenTa/llon pen. 3.bpema u U.Meiinke; [1ep. ¢
HeM. — 3-¢ u31., crepeotun. — M.: Jlpoda, 2003, ¢.243-244.

W.H.TTonomapésa, 1.B.Huxomnaes , O.A.KopaunoBa buonorus Meroauueckoe mocooue
M.: Benrana-I'pag , 2013 r

Msrkosa A. H., Komuccapos b. JI. «MeTonuka oOydenus oOmieit onomorun» M.,
«IIpocBemienue»

«OnopHble KOHCTIEKTHI 110 Ononorun». Mocksa, « MHDOPA-M», 2000

Meroauka npenonaBanus ouonoruu: yaeounux/ M. A. Skynues, . ®. Mapkunos, A. b.
Pyuun. — Mocksa: Axkanemus, 2014. — 332 c.

OO6mmas 6uonorus U Mukpoomoorus: yaeonoe mocodue / A. 1O. IIpocekoB. — CaHKT—
[TetepOypr: IIpocnext Hayku, 2012. — 318 c.

O6uas 6uonorus. [lpaktukym: yuebnoe nocobue / H. 1. JIucos, B. M. Karmiuu. —
Munck: BI'TY, 2012. — 245 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
HUHTEPHET

bubnurorexa LIOK https://m.edsoo.ru/863eb46a
Poccuiickas snextponHas mikosa https://resh.edu.ru/subject/5/



https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/5/

CraproBasi auarHocTuyeckasi padora mo Owosormu st oOydaromuxca 10 kiacca
(Yriay0JieHHbIH YPOBEHb)

CHENNPOUKATINA

Pabora nmpenHazHaueHa sl OLIEHKH MHIMBUIYaJbHBIX JOCTH)KEHUN MO mpeamery «buonorus»
YUEHHUKOB, 3aBEPIIUBIINX 00y4YeHHE Ha YPOBHE CPEAHEro 001iero oopa3oBaHusl.

JloKyMeHTbI, onpeaeJsiiome coiep:KaHue TUArHOCTHYEeCKO padoThl

B denepanbabix 00pa3oBaTeIbHBIX IpOrpaMMax CPEIHEro O0IIero 00pa3oBaHUs YCTAHOBJICHBI
euHbIe TpeOOBaHUS K CTApTOBOM AuarHoctuueckon padore B 10-x knaccax Ha ypoHe COO (1.
18.26.1, m. 18.26.2, . 18.26.3).

Co;[epxcaHHe U OCHOBHBIC XapaKTCPUCTUKHU IMPOBCPOYHBIX MATCPHUATIOB OIPCACIAOTCA Ha
OCHOBC CIICAYIOHIUX TOKYMCHTOB!

1. ®I'OC COO, yrBepxaeHHoro npukazom Munnpocsemenus 17.05.2012 Ne 413 (c
U3MEeHeHUsIMU U JonoiaHeHussMu Ha 01.09.2024 1.);

2. Ilpuka3 MunucrepcerBa npocsemienus Poccuiickoit ®enepanun ot 18.05.2023 r. Ne 371 «O6
yTBEepXKIeHHH (heaepanbHoi 00pa30BaTeIbHON POTPaMMBI CpeHEro 001Iero 00pa3oBaHuUs .

1. [Ipu BbIMOIHEHUH paOOTHl MCIOJB3YIOTCS HENPOTrPpaMMHUPYEMbIE KaJbKYJIATOPHI (Ha
KKI0ro ydeHuka). Bce HeoOXoaumble cIpaBOYHbIE JaHHbIE IMPHUBEAECHBI B TEKCTE

BApUAHTA.

2. Ha BeimonHeHue Bceil TMarHoCTUYECKON paboThl OTBOIUTCS 45 MUH.

3. BapuanT nuarHoctuueckoil paboThl COCTOMT M3 TpeX dYacTeil: yacTb A coiepxur 7
3alaHuil ¢ BBIOOPOM OTBETA; 4acTh B comepkut 5 3amaHuil ¢ BHIOOPOM HECKOJBKHUX
NpaBWIbHBIX OTBeTOB; 4acTh C colepxuT 1 3anaHue € TEKCTOM OHOJIOTHYECKOIO
cojepkaHus; 1 3amaHue Ha OOBSICHEHHME pOJM OMOJOTMM B COBpEMEHHOM Mupe; |
3a/laHue Ha OIPENETICHUE DHEProTpar.

KOANPUKATOP

Ilepeuens snemenmog cooepaircanus, npogepsaeMbIX Ha KOHMPOIbHOU pabome no buosoeuu

Kon anemenToB IIpoBepsiemble yMeHust

1. 3HaTL/IOHUMATL

11 MPU3HAKH OMOJIOTHYECKHX OOBEKTOB
1.1.1. MIPU3HAKY KUBBIX OPTaHU3MOB
1.1.2 MIPU3HAKU T€HOB, XPOMOCOM, KJIETOK

1.2 CYIIHOCTb OMOJIOTHYECKHX MPOLIECCOB




121 OoOMEH BeIIEeCTB W TPEBpAIICHHE OJHEPrHH, NHUTAHHUE, IbIXaHUE,
BBIICTICHUE, TPAHCIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOXKCHHE,
HACJICJICTBEHHOCTh U U3MEHYHBOCTD, Pa3IPaKUMOCTh;

1.2.2 KpYroBOPOT BEILLECTB U MPEBPAILEHUE SJHEPTUU B SKOCUCTEMAX

2.Ymerb

2.1 OOBSICHATH

2.1.1 pOJIb OnosIoTUH B dbopMHUpOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPa

212 OIHCHIBATH OUOJNIOrMYECKHE OOBEKTHI

2.1.4 B3aUMOCBSI3U OPTraHU3MOB U OKPYKAFOIICH CPeIbI

2.3 pacrno3HaBaTh U OMHUCHIBATh

24 BBISIBJISITH M3MEHUYUBOCTH OPTAHU3MOB, IPUCTIOCOOJICHUSI OPraHU3MOB
K cpene OOWTaHUs, THUIBl B3aMMOJCHUCTBHUS pPAa3HBIX BHJIOB B
IKOCHUCTEME

2.5 CpPaBHUBATh OMOJIOTHYECKHUE OOBEKTHI

2.6 ONpEACIATh  MPUHAMICKHOCTh  OMOJOTHYECKHX  OOBEKTOB K
OTIpEICIICHHOW CUCTEMATHUECKOH TpyIITe

2.8 MPOBOJIUTH CAMOCTOSITENIbHBIA TMOMCK OMOJIOTHYECKOH WH(pOpMAIHU:
HaXxOMUTh B  HAyYHO-TIONMYJSPHOM  TEKCT€  HEOOXOIUMYIO
OHMOJOTHYECKYI0 MH(GOPMAIUIO O KUBBIX OpPraHU3Max, Mmpoleccax u
SIBIIGHUSX; pabOTaTh C TEPMUHAMH U MTOHITHSIMH

HOpMI)I BbICTABJICHHUA OTMCETOK:

O6mwem BbInoaHEHHOM paboTel || KonmuuectBo 6amioB || OTmerka
90-100% 23-25 5
70-89% 18-22 4
50-69% 13-17 3
Menee 50% MeHee 13 2

YPpoOBHH OLICHKH NPeAMETHBIX Pe3yJbTaToB




0a3o0Boro
00 ycBoeHUU

[IpeBbilieHKe YPOBHS

CBHUJIETEIILCTBYET OIIOpHOM
CUCTEMBbl 3HAHMM HA YPOBHE OCO3HAHHOIO
IIPOU3BOJILHOTO y4eOHBIMU
JNEUCTBUAMH, a TaKXKe O KPyro3ope, LIMpOTE

(w1 M30MPATETLHOCTH ) UHTEPECOB.

OBJIaACHU A

BBICOKUH YPOBEHb JOCTHKECHMS IIIAHUPYEMBIX

pE3yJbTaTOB, OLIEHKA «OTJIMYHO» (OTMETKa
«5»)

MOBBIIIECHHBIN YpOBEHb JOCTUKEHUS
IJIAHUPYEMBIX pe3yNbTaToB, OLICHKA

«xopouIo» (0TMeTKa «4»)

ba3oBbIl ypOBEHb HOCTHIKEHHM — YPOBEHb,
KOTOPBIA JIEMOHCTPUPYET OCBOCHHE Y4YEOHBIX
JICUCTBUA C OINOPHOM CHCTEMOM 3HAHUH B
(kpyra) BBIIEIECHHBIX
3agau. OBiaseHrue 6a30BbIM YPOBHEM SIBJISIETCS

paMKax  auala3oHa

JOCTaTOYHBIM JAJISl IPOJOJDKEHUST 00y4eHUs Ha
clefyroued CcTyneHd o0pa3oBaHUs, HO HE IO
po(UILHOMY HAIlPaBJIEHHUIO.

OIICHKA «Y/JOBJIETBOPUTEIBHO» (OTMETKA «3»,
OTMETKA «3aYTEHOY

Huzknii YPOBEHb JIOCTUKEHHI

00
CHUCTEMATUYECKON 0a30BOM IIOATOTOBKH, O

CBHJICTEIILCTBYET OTCYTCTBHH
TOM, 4TO OOYYaroIIUMCsS HE OCBOEHO JlaXe U
IIOJIOBHHBI IUIAHUPYEMBIX pE3yJIbTaTOB, 4YTO
UMEIOTCS 3HAYUTENIbHBbIE NMPOOeIbl B 3HAHMSX,

nanbHelee 00y4eHue 3aTpyIHeHO.

IIOHWKEHHBIM YpOBEHb JOCTH)KCHHMH, OLEHKA
«HEY/I0BJIETBOPUTEIBLHO» (OTMETKA «2)

CraproBas fuarHocTu4eckasi padora no 6mosorum, 10 kiace (yriry0JieHHbI YPOBEHb).

1 BapuanT

Yacte A. BblbepyTe 04VH BEPHbIA OTBET:

Al. AKTUBHOE IMPUMCHCHUC y‘{éHLIMI/I'6I/IOJIOFaMI/I KOMITBIOTECPA MO3BOJIMJIO IIUPOKO BHEAPUTH B

Hay4HYIO JI€ATEIbHOCTb METO/:

1) wnaGmromeHus
2) wu3MepeHus
3) IKcrepuMeHTa
4) MOIemMpOBaHUS
A2.

1) reneruka

2) KOJOTHs

3) auTpomonorus

4) wmonekynspHas OHOIOTUsS

A3.

1) xmoporutact

2) xiero4yHas MmeMOpaHa

3aKOHOM€pHOCTI/I nepeaayn HaCJICACTBCHHBIX ITPU3HAKOB U3Yy4acT

OpraHou/i, Ha KOTOPOM HaXOJATCS PUOOCOMBI, — 3TO




3) ammapat ['onbmku

4) sHIOMIa3MaTUYCCKas CETh

A4. Bakrepun OTIMYAIOTCS OT OJHOKIIETOYHBIX 3€JEHBIX BOJOPOCIIEH OTCYTCTBHEM
1) sangpa

2) LMTOILIA3MbI

3) KI'yTHKOB

4) KJIETOYHOMH 00O0IOUKH

AS. YUTO OTHOCHT K pe3ysbTaTaM 3BOJIOLNN?

1) wu30IAIMIO OPraHU3MOB
2) 060pnOy 3a CyIIECTBOBAaHHE MEKY OpraHU3MaMu
3) HacleACTBEHHOCTh M M3MEHYHUBOCTD Y OPIraHU3MOB

4) oOpa3oBaHHE HOBOTO BH/a
A6. Kakast u3 mpuBeI€HHBIX MHUIIEBHIX [IETIEH COCTaBICHA MTPABWIIBHO?

1) sicTpeb-nepenensaTHUK — CllaBKa YepHOT0JIOBKA — JIUCTOPE3 — JIUCThs Ay0a
2) ciaBKa YepHOT0JIOBKAa — JIMCTOPE3 — JIUCThs yba — sICTpeO-TepenessITHUK
3) JsmcTope3 — JHCThs Ay0a — CllaBKa YSPHOTOJIOBKA —> SICTPEO-TIepeeIsITHUK

4) nucThs Ayda — JIMCTOpE3 — CiIaBKa YEPHOTOJIOBKA — ACTPEO-Teperne/IATHUK

A7. U3yunte rpaduk 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH PEaKUUH B )KUBOM OPraHHU3ME OT
TEeMIEPATyphl (110 OCU X OTJIO0XKEeHa TeMriepaTrypa opraiuszma (B °C), a 1o ocu y — OTHOCUTEIIbHAs

CKOPOCTh XUMUYECKOM peakiuu (B yCI. €1.)).
¥ i

30
25
20
15

10

5

o 31 33 35 37 39 41 43 45 "

Kakoe u3 HuxenpuBeIEHHBIX OMKMCaHUI HanboJiee TOUHO XapaKTepU3yeT JaHHYIO 3aBUCHMOCTh
B uHTepBaie oT 32 go 37°C? CkKOpoCTh XHMMHUYECKOW pEaKIMH B KUBOM OpraHu3Me C
MOBBILIEHUEM TEMIIEPATYPHI B JAaHHOM MHTEpBAJIE

1) MemIeHHO pacTET
2) Ppe3KO CHUKACTCS, TOCTHUTast CBOETO MUHUMAIILHOTO 3HAYEHHSI, TTOCIIE Yero Pe3KO pacTeT

MCIJICHHO paCTéT, JOoCTUurass CBOCro MakKCHMAJIbHOI'O 3HA4YCHHA, ITIOCJIC 4YE€ro HadYuHacT

3
) IJIaBHO CITyCKaThCs

4) IJIABHO KOJICOJIETCS OKOJIO CpeaHux 3HAYCHUI

Yacrs B:

B1. BcraBpre B TekcT «benkn» NpONMyHIEHHBIE TEPMHUHBI W3 NPEIJIOKEHHOIO IEpeyHs,
UCTIONB3YS JJIs 3TOr0 HHU(poBble 0003HAUEHUS. 3aUIINTE B TEKCT LIU(PPBI BEIOPAHHBIX OTBETOB,
a 3aTeM MOJYYUBUIYIOCS MOCIEA0BATENbHOCTh LU(Dp (IO TEKCTYy) BOMILKWTE B MPUBEIEHHYIO



HIDKE TaOJIHILy.

BEJIKHA

Monekynbl 6€KOB COCTOAT K3 OOJIBIIOTO 4YMCIa MOJEKYI (A), coenuHEHHBIX B
JUIMHHBIE 1enu 3a Cu€T 0o0pa3oBaHUsS MHOXKECTBA (b) cBsazeil. boabmIMHCTBO
OENKOBBIX HUTEH 3aKpy4HUBAIOTCS B CHUPaJb, KOTOpAsk MOXKET MPUHATH GopMy (B)
[Tox neiicTBueM TeMIiepaTypbl WM XUMUYECKUX BEUIECTB TAKHUE MPOCTPAHCTBEHHBIE CTPYKTYPhI
MOTYT pa3pyuiarbces. JlaHHOe sSBJICHHE MMOIY4YUII0 Ha3BaHUE D).

HEPEYEHDb TEPMHWHOB:

1)
2)
3)
4)
5)
6)
7)
8)

rooymna
[IIF0K03a
AMHHOKHUCJIOTA
BOJIOPOIHAS
nernTuaHasa
XpoMOcoMa
JICCOLIUAIINS

JeHATypalus

B2. Kakue siBieHUS CIIy)XKaT NpUMepamMH Oecrojioro pa3MHOKeHUs? BpiOepure Tpu BEpHBIX
OTBETA U3 LIECTU U 3alULINTE B TAOJIUILY HUQPHI, O] KOTOPHIMUA OHU YKa3aHBI.

1)
2)
3)
4)
5)
6)

pa3BUTHE BOPOHBI U3 WA
IIOYKOBAHUE THIPBI

neneHue aMmeéosl

Pa3MHO>KEHHUE TIOJIbIIaHA JTYKOBULIAMU
Pa3MHOKEHHE COCHBI CEMEHAMHU

Pa3BUTHE TJIM U3 HEOIIOAOTBOPEHHOM SNULIEKIETKU

B3.YcraHoBuTE COOTBETCTBHE MEXAY MPU3HAKOM U IPOIECCOM, sl KOTOPOro 3TOT IpPHU3HAK
xapaktepeH. Jlyis 3TOro K KaXIOMy 3JIEMEHTY HEepBOro cTojlua MoadepuTe MO3UIMI0 U3
BTOpOro cronbua. Brnummre B Tabnuity uudpsl BHIOpaHHBIX OTBETOB.

IIPU3HAK HPOHECC

A)
b)
B)
)

)

E)

MPOUCXOAUT B KIICTKAX € XJIOPOILIaCTaMU 1) (I)OTOCI/IHTCE»
MPOUCXOOUT BO BCEX KIICTKAX 2) JBIXaHUC
MMPOUCXOOUT IMOCTOSAHHO: JHEM U HOYBIO

IIPOUCXOAUT c HCITOJIb30BaHUEM
CBETOBOM DHEPrUU

B pe3ylbTaTe OpraHW4yecKue BEIIEeCTBA
pacxoayroTcs

B pe3yjibTaTe OPraHUYECKUE BEIIECTBA
o0pa3yroTcs

B4. YcraHoBHUTE COOTBETCTBHE MEXIy HpuMepoM U ¢Gopmoii OOprObI 3a CyIIeCTBOBaHHE,
KOTOPYIO 3TOT MPHUMEpP WIUIIOCTPUPYET: K KaKJIOMY JJIEMEHTY IEepBOro croidua mnoadepure
COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTo CTOJIONA.



HPUMEP POPMA BOPbLBGbI 3A

CYHIECTBOBAHHUE
A) mnoenaHue OKyHSIMUA MOJIOJIU 1) BHYTpUBHIOBas
b) Obrumit LIETIEHb Mapa3suTUpyeT 2) MEKBHIOBas

B OpraHu3Me 4CJI0BCKa

B) oTtcyrcTBUE 3aiilleB B JECy COKpaIaeT
YUCJICHHOCTh BOJIKOB

I') cocHbl, pacTymiue B COCHOBOM JIECY,
HMMEIOT TOHKHUE U JUTMHHBIE CTBOJIBI

JI) camplii CHIIBHBIA JIEB CTaHOBUTCS
BOKAaKOM B IIpaiie

E) wucnons3oBanue OJTHUM BUJIOM

JPYroro
B Ka4eCTBE IMHIIU

BS. YcrtaHoBuTe COOTBETCTBHE MEXKIY MPUMEPOM SKOJOTHYECKOro (akTopa MU TPYIIOH, K
KOTOpPOM €ro OTHOCAT: K KaXKIOMY 3JIEMEHTY MEpPBOro cTosidna rnoadepuTe COOTBETCTBYIOLIUI
3JIEMEHT U3 BTOPOro CTojiO01a.

INPUMEP DKOJIOTMYECKOI'O TI'PYIIIIA

DAKTOPA

A) BHpycC renatura 1) abuoruueckuii haxTop
b) xumudeckuii cocTaB MOUYBBI 2) OuoTHueckuit pakrop

B) nnuHA CBETOBOTO JHS

I') nbeuibLa pacTeHMit
) cMmepu

Yacrts C:

C1. OPTAHUYECKHUE COEAJUHEHUSA

benkn u  KUpbI — BEICOKOMOJIEKYJISIPHbIE OpraHMuYecKue coeAuHeHus. Monekyna Oenka
oOpa3oBaHa OOJNBIIMM YHUCIOM aMUHOKHUCIOT, B COCTaB KOTOPBIX BXOIST aTOMBI YIIIEpoJa,
BOJIOPO/Ia, KHUCIIOPOJa, a30Ta U cephl. JKUPBI COCTOST W3 TIUIEPUHA U KUPHBIX KUCIOT. OHU
HEpPacTBOPUMBI B BOJE, HO XOpPOILO PacTBOPUMBI B OPraHMYECKHUX pacTBOpUTENssX. B cocras
JKUPOB BXOJAT aTOMbI yriepoja, BoJopoAa U Kuciopozaa. JKupbl U KUPONOA0OHbIE BElIECTBA
00BeANHSIOTCS OOBIYHO MMOJA OOIIMM Ha3BaHMeM NUNUAbl. Kak U yriaeBoJbl, OHH CIYyKaT
HCTOYHHUKOM JSHCPIUu.

benku pasHBIX KIETOK HEOAMHAKOBBI, OHM crenupuyHsl. OAHAKO OHM 00JanalT OOUUM
CBOICTBOM — CBEPTHIBATHCSI MPU HArpeBaHWU WIM BO3ACUCTBUU YIbTPaUOJIETOBBIX JIydeH.
benku gBIAIOTCS OCHOBHBIM CTPOUTENBHBIM MaTepHUaaoM Jt000# KIETKH: BXOIAT B COCTaB
KJICTOYHBIX M€M6paH, OUTOINIa3MbI, dApa W OpPraHonuaoB. Mmuorne OenKd SIBISIOTCS
dbepmMeHTaMu. Y KUBOTHBIX BCE BHUJIBI JBUKCHHSI 00ECTIEUUBAIOTCS COKPATUTEIHHBIMU OCIKaMHU.
benku, ®upsl U YriIeBOJbl YY4aCTBYIOT B 3allIUTE KIETOK M KOHTAKTax co cpeaou. Hekoropsie
OelKH BBIONHSIOT TPAHCHIOPTHYIO (YHKIMIO, TPUCOSAUHSAS U TEpeHOCS KHUCIOpOd U
YTJIEKUCIIBIN Ta3.

Kupsl, kak 1 6enKH, BBIMOIHSIOT psal GyHKIMH. OHU BXOJAT B COCTaB KJIETOYHBIX MEMOpaH U
TEM CAaMBbIM BBIIIOJIHAKOT CTPOUTCIBHYIO (i)YHKI_[I/IIO >KI/IpI)I MOTYT HaKaIlNIMBAaTbCA B KJIICTKaX U
CIIY’)KHTb 3aIIaCHBIM MUTATEIHHBIM BelleCTBOM. HeKkoTophIe )KHPOTO00HBIE BEIIECTBA SIBISIFOTCS
TOPMOHAMHU, IPUHKUMAs yYacTHE B PETryISINK pU3n0I0orndeckux GpyHKIUN opraHusma.



Hcnone3yst comepkanue Tekcta «OpraHMYecKHe COCIUHEHUS», OTBEThTE HA CIEAYIOUTHE
BOITPOCHI.

1) 13 xakux MoJIeKys1 00pa3oBaHbl KUPHI?

2) Kakum o0mium CBOMCTBOM 00J1a1af0T MOJICKYJIbI O€JTKOB?

3) O kakoi cxonHOU (PyHKIHUU OEIKOB U )KUPOB TOBOPHUTCS B TEKCTE?

C2. PaccmoTtpuTe peHTreHorpaMmmy ¢ u300pakeHHEeM [T03BOHOYHUKA YeJIOBEKa.
Kak Ha3pIBarOT HapyleHue ckejaera, n300pakeHHOe Ha PUCYHKE
HazoBuTe 0HYy U3 MPUYKH 3TOro 3a00JIeBaHUs y YEJIOBEKA.

C3. 17-nernsas Tartesna obenmasia B kade OvicTporo mnurtaHus. JleBymka 3akazana cebe
cienymoomue Or0fa U HAMUWTKU: MalleHbKYI0 mopiuio kaprodens ¢pu, Opemr MakMadoum,
canat «l{e3apb» 1 aneabCUHOBBIN COK.

1) KakoBo KOJIMUYECTBO YIJIEBOJIOB B 3aKa3aHHOM obOejie?

2) KakoBa pekoMeHyeMas KaJlopuiiHOCTh 00eaa, eciau TaTbsiHa MUTaeTcs YeThIpe pa3a B I€Hb?
3) Kak Ha3bIBaeTcss OMOCHHTE3 TTIMKOTeHA U3 TIIIOKO3bI7

Tabnuya 1

Tabauna IHepreTH4ecKOM M NUIIEBON IECHHOCTH NPOAYKINH Kade ObICTPOro NMUTAHUS
barona n JHeprernyeckass beaku Kupsl Yriesoasl

HANIUTKHU HEeHHOCTh (KKkaua) (I) (r) (r)

JBoiiHOM

MakMaddpun

(6ynouka, maiiones, 425 39 33 41

canam, NOMuUoop,

Cblp, CBUHUHA)

Opew

MakMaddpun

(6ynouxa, mationes, 380 19 18 35
canam, nOMUOOp,

chlp, 6emuuHa)

Yuken Opemn
Maddpun
(6ynouxa, maiiones, 355 13 15 42

canam, nOMUOOp,
coip, Kypuya)



Owmuter ¢ BerumHOU 350 21 14 35
CaJtat OBOIITHOM 60 3 0 10

Canar «lle3apb»
(kypuya,  canram, 250 14 12 15
Mationes, epeHKu)

Kaprodens 1o-

JlepeBeHcKi 315 5 16 38
Maienbkas

nopuus kaptodens 225 3 12 29
bpu

Mopoxenoe c

[IOKOJIaTHBIM 325 6 11 50
HATIOJTHUTEJIEM

BadenbHsrii poxxok 135 3 4 22
«Koxka-Komay» 170 0 0 42
CAOTJILCHHOBHI?I 295 5 0 35
Yaii 6e3 caxapa 0 0 0 0
Yaii ¢ caxapom

(nBe yaiinele 68 0 0 14
JIOKKH )

Tabnuya 2

CyTouyHbIe HOPMBI IUTAHUSA U JHEPreTHYeCKasi NOTPeOHOCTH J1eTel M MOJAPOCTKOB
Bo3pact, beaku, Kupbl YrieBoabl, JHeprernyeckas

Jer I/Kr I/Kr r NMOTPEOHOCTD, KKAJI
7-10 2,3 1,7 330 2550

11-15 2,0 1,7 375 2900

Crapme 49 10 475 3100

16

Tabnuya 3

KasiopuiiHoCTH IPU YeThIpeXpa3oBoOM MUTAHUM (0T 001Ieil KaJOPUHHOCTH B CYTKH)
ITepsriii 3aBTpak Bropoii 3aBTpak Oden Yikun
14% 18% 50% 18%

IIpomexyTouyHas arrecTanus (KOHTPOJIbHAsA padoTa) no OuoJiorun B 10 kaacce.
[TosicHuTenpHas 3anucka

10 xnacc (yriyOJaeHHbIH ypOBEHb)
. OI'OC COO, yrBepxaeHHbIM mpHukazoM Munnpocsemenuss 17.05.2012 Ne 413 (c
U3MeHeHUssMU U gononHeHusMHu Ha 01.09.2024 1.);
PaboTa npeaHazHaueHa AJi1 UTOTOBOTO KOHTPOJIs yuaruxcst 10 kimacca, u3yqdaronmx OnoJIOTHIO
no yueOHuky B.b.3axapoB, C.I'MamontoB «buonorus. O6mas Ouonorus. IlpodunbHbIi
YPOBEHB ».



KHM Bkitovaer aBa Bapuanta. Ha BbIosgHEeHHE pabOThI O OMOJIOTHH OTBOJAUTCS 45 MUHYT

(1ypoxk). Pa6oTa cocrout u3 3 wacreii, Bkiarovaronux 20 3a1aHui.
B Tecrax npencraBiieHbl pa3HOOOPA3HBIE 3aJaHHS IO TEMaM:
Yacte A conepxut 15 3amanmii (A1-A15) ¢ BEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
6azoBoro ypoBHs cioxHocTH (1 3amanue-1 6amn).
Yacte B comepxut 3 3amaHus ¢ BHIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB, HAa YCTAHOBIIEHHE
COOTBETCTBHUS U ONpEACICHHUE IOCIEA0BATEILHOCTH OMOJIOTUYECKUX OOBEKTOB, MPOIECCOB U
SIBJICHHH. DTH 3aJJaHUs TTOBBIIICHHOTO YPOBHS CIIOKHOCTH (1 3amanue-2 6amna).
B1 - ymenue npoBoIuTh MHOYKECTBEHHBIN BBIOOD;
B2 - ymenue ycraHaBiMBaTh COOTBETCTBUE;
B3 - ymenue onpenensaTs N0CiIe10BaTeNbHOCTH OMOJIOTHYECKUX ITPOLIECCOB, SBJICHUH.
Yacte C conmepkuT 2 3a1aHusl ¢ pa3BepHYThIM oTBeTOM (1 3amanue-2 6aia).
MaxkcumanbHOe KOJTUYeCTBO 0ayuioB - 25
Kputepuu onienuBanus

«5» (22-25 GanoB)

«» (17-21 6ammoB)

«3» (10-16 6annos)

«@» Mmenee 10

[TpomesxyTouHas arrectauus ( KOHTpoJbHast padora ) mo 6uonorum ais 10 kinacca

Bapuanr 1

YpoBens A

K xaxnomy 3amanuio (Al-A15) nanel BapuaHThl OTBETOB, OJMH W3 HUX MpPaBUJIbHBIN. B OmaHk
OTBETOB 3aMUIINTE TOJIBKO HOMEP MPABUIBHOIO OTBETA.

Al. Ilpu ckpemyBaHUM JOMHHAHTHBIX M PEIIECCUBHBIX 0COOEH mMepBoe TMOPHIHOE MOKOJICHHE
eanHoobpasHo. Yem 310 00BsicHAETCS?

1) BCE 0COOM UMEIOT OIMHAKOBBIN T€HOTHI

2) BCE 0COOM UMEIOT OJIMHAKOBBIN (DEHOTHUII

3) BCE 0COOM MMEIOT CXOJICTBO C OJTHUM M3 POJIUTENCH
4) BCE 0COOM JKUBYT B OIMHAKOBBIX YCIOBHUIX

A2. I'naBHBII NpPU3HAK )KUBOTO —

1) IIBHKEHUE

2) YBEIIMYCHUE MACCHI

3) O0OMEH BeIleCTB

4) pacmaj Ha MOJICKYJIbI

A3. B nmpobupke ¢ pactBopoMm xiopoduiia GOTOCHHTE3 HE MPOUCXOINT, TaK KaK AJS 3TOTO
npoiiecca HeoOXo UM Habop (PEpPMEHTOB, PACTIONOKEHHBIX Ha

1) KpPHCTaX MUTOXOHIPUI

2) rpaHax XJOpOIUTaCTOB

3) 9HJIOTUIA3MAaTHYECKOM CeTH

4) TUTa3MaTHIeCKO MeMOpaHe

A4. InpopManmoHHYIO (QYHKIIHMIO B KJIETKE BBITOIHSIOT
1) OeKu

2) JIUTIA B

3) YTJIEBOIBI

4) HYKJIEWHOBBIE KUCIIOTHI

AS. IIpy reHOMHBIX MyTalUsAX IPOUCXOIAT U3MEHEHUS
1) qHcIa XpOMOCOM B T€HOTHUIIE OCOOH



2) CTPYKTYPBI SIAE€PHBIX XPOMOCOM

3) codeTaHusa HykieoTua0B B Mojekyie [JHK

4) MEeXaHH3Ma KPOCCHHTOBEpa B mpodase meitosza

A6. Kakoe M3 mepeurcleHHBIX 3a00JIeBaHUI YelOBEKAa BBI3BAHO HEKJIETOYHBIMH (OpMaMHU
KU3ZHU?

1) CIiig
2) TyOepKyIes3
3) JU3CHTEPHS
4) xoJepa

A7. Kakas Hayka U3y4aeT BIUSHHUE 3arpsA3HEHUN Ha OKPYKAIOLIYIO cpey?
1) AHATOMHMS

2) reHETHKA
3) OoTaHuKa
4) 9KOJIOTHUS

AS8. Pacrenue mnoryiomaer M3 OKpY)KaroIIeW Cpelbl BOAY M YIVIEKUCIBIM ras, KOTOpbIE B
nporecce GOTOCHHTE3a UCIOIB3YIOTCS B KAUeCTBE

1) KaTaJIM3aTOPOB XUMUYCCKUX PEaKIIUi
2) KOHEYHbIX MPOJYKTOB JbIXaHUSI

3) MCXO/IHBIX MPOTYKTOB OOMEHa

4) HCTOYHUKOB DHEPIUU

A9. OOMeH BelecTB MeX Ay KIETKOW U OKPYKAIOIIEH Cpeloi peryiupyercs
1) IJIa3MaTHYeCKO MeMOpaHoit

2) 9H/IOTIIA3MATHUECKON CEThIO
3) SIIEPHOM 000JI0UKOM
4) LATOILIa3MOM

A10. DHepreTudecKue CTaHIMU KIETKH — 3TO
1) prOOCOMBI

2) XJIOPOILIACTHI
3) MUTOXOHIPHH
4) JIH30COMBI

All. Ilnactuyeckuii 0OOMEH HE MOKET MATH 0€3 IHEPreTHUYECKOro, TaK KaK IHEepreTHYeCKuit
0OMEH MOCTaBJISIET AJIS MIIACTUYECKOTO

1)6oratsie sHeprueit Mosekynsl AT 3)kucnopoa Uil peakiuil pacuieryieHus
2)(bepMeHTHI A1l YCKOPEHUS peaKIfii 4)HeopraHu4ecKre COIM U KUCIIOTHI

A12. Kakue (opMbl )XKU3HHM 3aHHMAIOT IPOMEXYTOYHOE MOJIOKEHUE MEXIY TellaMU >KMBOM U
HEXMBOW MTPUPOBI?

1) BUPYCHI

2) OakTepuu

3) JUIIARHAKA

4) TpHOBI

A13. Kakoii Bupyc Hapyaer paboTy MMMYHHOM CHCTEMBI YesloBeKa?

1) MOJIMOMUEITUTA

2) OCITBI

3) rpunmna

4) BUY

A14. KakoBbl 0COOEHHOCTH MOJU(PHUKAIIMOHHON H3MEHYUBOCTH?

1) MPOSABIIAETCS Y KaXKIAOW 0COOM MHIMBUYaIbHO, TaK KaK U3MEHSETCSI TEHOTHUIT
2) HOCHUT NPHUCTIOCOOUTENbHBIN XapaKTep, TEHOTHUII ITPH TOM HE U3MEHSeTCs

3) HE UMeeT MPUCIIOCOOUTENBHOIO XapaKkTepa, BbI3BaHa U3MEHEHUEM T€HOTHIIA
4) MIOIYMHSAETCS 3aKOHAM HACJEICTBEHHOCTH, TEHOTHUII IPU 3TOM HE U3MEHSETCS

A15.Y nBoenne JIHK npoucxonut
1) B Iipodaze MUTO3a



2) B aHadasze MuTO3a

3) B HHTEpda3e MUTO3a
4) B MeTaaze MUTO3a
Yposens B

B1. BeiOepute Tpu BEpHBIX OTBETA U3 LLIECTH
[TonoBoe pasMHOXEHKE, B OTIMYKE OT OECIOJIOrO,

1) CBOMCTBEHHO KaK pacTCHUAM, TaK U TIO3BOHOYHBIM KUBOTHBIM
2) BEJIET K MOSIBJICHUIO HOBBIX KOMOMHAI[HI T€HOB B IIOTOMCTBE
3) SBIISICTCS HBOJIIOIIMOHHO O0Jiee IPeBHUM

4) COIPOBOXKIAETCSI FAMETOI€HE30M

5) CIOCOOCTBYET Pa3BUTHIO OOJIBIIIOTO YUCIIA JOYSPHUX 0cobOei
6) XapaKTEPHO TOJBKO JUIS IPOKAPHOTHYECKUX OPTaHU3MOB

B2.YcTaHoBuTe COOTBETCTBHE MEXKAY COACPKAHUEM ITEPBOTO M BTOPOTO CTOJIOIIOB.
Brmmmre B Tabauity nugpsl BHIOpaHHBIX OTBETOB

NPU3HAKYA TAMETOTeHEe3a BUJIBI TAMETOTEHE3a

1) 00pasyroTcs SIMIEKIETKH

2) 00pa3yroTCst ClIepMaTO30HIbI

3) 00pa3yroTCs YEThIPE OJMHAKOBBIC TaIlJIOUIHBIE KIIETKU

4) 00pa3yloTCs 0/IHa KpyIHAast KJIETKAa U TPU MeJIKue (HalpaBUTEIbHBIC TEIbIa)
5) o0pa3oBaBIIMeCs KIETKU MOABHKHBI

6) o0pa3oBaBIIHECS KICTKHA HEIOIBHKHBI A. OBorenes

B. Cnepmatorenes
B3. YcTanoBuTe nociie10BaTeNbHOCTh MPOLECCOB B IEPBOM JIEJICHUU MEH03a
CIUpAIU3aLUsI XPOMOCOM
o0Opa3oBaHKe BepeTeHa JEICHUS
KOHBIOTallMsl TOMOJIOTMYHBIX XPOMOCOM
PacxoKJI€HNUE TOMOJIOTUYHBIX XPOMOCOM
KPOCCHUHTOBEpP — OOMEH reHaMu
. ynsoenue JJHK
VYposens C
JlaiiTe mONHBIN CBOOOHBINM OTBET HA BOMPOC:
Cl. OObsicHuTe, OYEMY IPU HAHECEHMM NEPOKCHIA BOJOpOJa Ha Cpe3 ChIporo Kaprodens
AKTUBHO BBIIEJSETCS KUCIOPO, a MPU HAHECEHWU Ha CPe3 BapeHOro KapTodens BbIIETICHHS
KHCJIOPO/Ia HE HAOII0AaeTCsl.
C 2. Kak BbI cunTaere, B 4eM 3aKJIFOUAETCS ONMACHOCTh OJM3KOPOACTBEHHBIX OpakoB?

OOw>

mm

IIpome:xxyTounasi arrecTanusi (KOHTpoOJIbHas padora). 11 kiaace

1.Ha3nauenue paboThl: onpeaenuTsh cTeneHb chOpMUPOBAHHOCTH 3HAHUM, OCHOBHBIX YMEHUN U
HAaBBIKOB, OLIEHUTh KA4€CTBO MOJATOTOBKU YYaIIMXCs MO BCEM OCHOBHBIM TE€MaM, U3y4aeMbIM B
11 xnacce, o03HaKOMUTH ¢ (hopMOI TpoBeAeHUsI dk3ameHa B popmare [TIA.
2. HopmartuBHo-1ipaBoBas 0aza. JJokyMeHTBI, Onpeesstoe HOpMaTuBHO-IIPABOBYIO 0a3y
. 3akoH P® «O06 obpazoBaHUN»
. OI'OC COO, yrBepxacHHbIM mpukazoM Munnpocsemenus 17.05.2012 Ne 413 (c
n3MeHeHussMU U JomnoiaHeHusiMu Ha 01.09.2024 1.);
3. CtpykTypa palboThI.
Ha BwmmonHenue TtectoBoil paboTel otBomutTcs 1 ypok (45mmuyT). PaGota cocroutr u3lé
3a/laHui, KOTOPbIE pa3/ieIeHbl Ha TPU YacTH.

Yactes A cocrout u3 12 3apanmii. K 1 — 12 3aganusam nanel 4 BapyaHTa OTBETOB, U3 KOTOPBIX
TOJIbKO | BepHBIN. B 3T0M 9acTh JaHbl HECIIOKHBIE 3a4aHUS

Yacte B cocrout u32 3amanuil. 3ananue Bl Ha BbIOOp HECKOJBKHUX MPaBHIIBHBIX OTBETOB.
3ananue B2 Ha onpezneneHue nociae10BaTeNbHOCTH.



Yacte C cocTout 3 2-x 3agannii. 3aganus 9actd C co CBOOOIHBIM OTBETOM.
4. Pactipenenenure 3alaHUii UTOTOBOM PaOOTHI TIO COACPIKAHUIO M BUAAM JIEITEILHOCTH.
Pacnpenenenue 3amaHuii M0 OCHOBHBIM COJEPKAaTEIbHBIM pa3jesiaM Y4eOHOro mnpeaMera
«buonorus» npeacTaBiIeHO B TAOIUIIES

CogneprkarenibHbie pa3aensl  Yucino 3aganuii MakcumanbHbIN epBUYHbIN 6a1 %
Makc.mepB.0ania oT Makc.meps.6asia 3a Bcro padoty (226.)
buosnorus u €€ MeTobl.

Knerka — xuBas cucrema 4 4 18
OpranusMm — XuBasi cuctema 2 3 14
MHuoroo0pasue xuBoi npupoasl 4 7 32
Okocucremsl 4 6 27

DBOIIOLIUS )KUBOM MPHPOJIBI 2 2 9

YenoBek u €ro 310pOBbE
Hroro 16 22 100
5. Cucrema olleHUBaHUS.

MaxkcuManbHOe KOJI-BO 06aJUIOB 32 OJIHO 33/laHie  MakcuMallbHOE KOJMYECTBO OaIOB
Yacts A YacteB YactsC Yacts A YacteB YactsC Bes
pabora
1 2 3 12 4 6 22
Kputepuu onenku:

3a BEpHOE BBINOJIHEHHE KaXJ0ro 3afgaHus dyactu A - 1 Oami. 3a BepHOE BBIIIOJHEHUE
3amaHuii yactd B — mo 2 Gama. 3a BepHO BbINMONHEHHOE 3amanue yactu C — 3 Oamra. 3a
HEBEpHbI OTBeT WM ero orcyrctBue 0 OamioB. MakcumanpHas cymma -- 22 Oaia.
OOyuaromumiics moiy4aeT oueHky «3», HaOpaB He meHee 50% OamnoB (11 6amnoB); ot 61 1o
82% (ot 14 no 18 6aimoB) — «4»; ot 83 mo 100% (o119 o 22 6annoB) -- «S».
5. AmnpoOamusi paboThl:  3aJaHusl B3ATHl U3 pa3HbIX HCTOYHHMKOB. ( MHTepHET pecypchl,
coopauku 3amanuii 1o Owmonormm 11 xmacc; KMMer buomormst 11 kmace; 3amaHus st
noarotosku Kk I UA.
6. YcnoBus mpumenenus  PabGorta paccunmrana Ha ywamumxcs 11 krmacca, M3ydaBIIMX Kype
OMOJIOTUH, OTBEYaeT 005S3aTeTbHOMY MUHHUMYMY COJIEp>KaHHUsl CpelHEero oluiero oopazoBaHus
no 6uosoruu 11 xnacca

KonTponbnas pabota

1 BapuaHT.
BeiOepute oaMH OTBET U3 YETHIPEX.
Al. Kak Ha3pIBaeTCsi JJIUTENbHBIM HMCTOPUYECKUH  MPOLECC Ppa3BUTHUS  MPUPOABI?
1) anTponoreHe3 2) ontoreHe3 3) aBomtoius 4) OuoreHes
A2. Ha «kakue Tpynmbl  JENATCA ~ JKUBbIE ~ OpPraHU3Mbl 1O  TUIY  KJIETOK?

1) mpoKapuOTBl M 3YKapHOTHI 2) a’pobbl U aHa’POOBI
3) aBTOTPO(dBI U reTePOTPOdHI 4) OIHOKJIETOYHBIE 1 MHOTOKJIETOUHbBIE

A3. Kakoi Y4EHBIN CUUTACTCS OCHOBOIIOJIOKHUKOM TEHETUKH?
1) AM.CeuenoB 2) T.Mopran 3)[.Mennens 4)H.N.BaBunos

A4. B 4éM 3aKJII0YaeTCs CYILIHOCTb MuUTO3a?

1) B meneHuy KIETOK HAJBOE

2) B TOYHOM mepeayue J0UYepHUM KJIeTKaM Habopa XpoMOCOM OT MaT€pPHUHCKOM KJIETKU

3) B o0Opa3oBaHMM TraMmeT, HMMEIOIIMX I[OJIOBUHHBIA HAa0Op XpOMOCOM IO CpPaBHEHHUIO C
MaTEepUHCKOHN KJIeTKOi 4) B 00pa30BaHUU 3UTOTHI

AS5.  OpHOKNEeTOYHBIE  OpPraHM3Mbl, HE  UMewIHe  o(QopMIeHHOro  sijapa,  3TO
1) rpuGsl  2) Bogopocnu 3) mpocteiime 4) 6akrepun
A6. B3anMoBbITOTHEIE OTHOLIEHHS  OPraHUu3MOB B OuolLeHO3€  Ha3bIBAIOTCA

1) xoHkypeHiuei 2) cumOuo3om 3) mapasuTu3sMoMm 4) KBapTUPAHCTBOM



AT. K abUOTUYECKUM ¢bakxTopam cpensl OTHOCSITCS

1) cBeT W BIAXHOCTh 2) BIUSHHUE YEIOBEKA
3) Gone3nu, BeI3BaHHBIC OakTepusaMu  4) MEKBUAO0BAST KOHKYPEHLIUS
AS. [TokpeITOCEMEHHBIE pacTeHus MOXHO y3HaTh o HAJTMYHIO

1) B KJIETKaX XJIOPOIJIACTOB ~ 2) LIBETOB U INIONOB  3) ceMsH  4) MTUCTbEB U cTedeit
A9. Kakue BemiecTBa yCKOPSIIOT 00pa30BaHUE CIIOKHBIX OPraHMYECKUX COEIUHEHUN B KieTke?
1) antutena 2) ropmoHbl  3) pepMeHTHI  4) BUTAMHHBI

Al0. B OCHOBE KakuX  peakuuiu oOMEeHa  JICKHUT MaTpUYHbINA cuHTe3?
1) oOpazoBaHue OETKOB M3 AaMHUHOKHCIOT 2) cunreza Moisiekyn AT®
3) oOpa3oBaHue TUIHI0B 4) oOpa3oBaHue TIIIOKO3bI U3 YIIIEKUCIIOTO Ta3a u
BOJIBI

All. Onpenenure MPaBWIBHO COCTaBJICHHYIO LeTb MATAHUS
1) pacrenue — sictped — CKBOpeI] — capaHya 2) pacTeHue — CKBOpeI[ — capaHya — sICTped
3) pacTeHue — capaHya — CKBOpell — sicTped 4) sictped — cKBOpeI — capaHya — pacTeHUe
Al2. [IpucnocobiaeHHOCTD OpraHu3MOB K cpene oOuTaHus — 3TO
1) mpuvMHA SBOJIOIMU 2) W3MEHEHHE OpPraHU3MOB O]l BO3ICHCTBHEM CpEbI
3) pe3yJbTaT 3BOJIOLUH 4) Bocipou3sBeieHUE ceOe TTOJ00HBIX

B 3amanuu B1 BbiOepuTe Tpu BEpPHBIX OTBETA U3 LIECTH U 3AMUILIUTE UX.

Bl1. Breibepure  4epTel W NpPUMEpPHl  MOJOBOTO  Pa3MHOXKEHHS  OPTaHH3MOB.
A) MTOTOMCTBO TeHETUYECKU YHHUKAJIbHO
b) IIOTOMCTBO - TOYHBIC KOIINU poautenen
B) pPa3MHOXKEHHE KapTodens KITyOHSAMU
I pa3MHOXKEHUE KapTodens ceMEHaMHU
) MTOTOMCTBO MOJKET pa3BUBaThCA u3 COMAaTHUYECKUX KIIETOK

E) pa3zMHOkeHHE XBOLIEH U MalIOPOTHUKOB CIIOPAMHU
B 3aganun B2 u 3anumuTe Bce OyKBbI B HY)KHOM MOCJIE0BATEILHOCTH B TAOIUILY
B2. YcranoBuTe conolMMHEHHE CUCTEMAaTUUECKUX KaTErOpUid, HaUMHasi C HAaUMEHbILEH.

A) knacc ITaykoobpasnbie b) pon KpecroBuk
B) otpsaa [layku I') Tun Ynenucronorue
J) cemeiicto [Tayku-kpyromnpsias E) kiacc IlaykoobOpa3zHsie.

3agaHust cO CBOOOIHBIM OTBETOM.
C1. U3 kakMX KOMIIOHEHTOB COCTOUT JIt00ast SKOJIOTn4ecKas cucrema?
C2. JlaliTe XapakTepUCTUKY LIApCTBY PACTEHUI.



