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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebHomy npeamery "buonorus” (nanee - 6uosiorus) Ha ypoBHe
cpenHero obmero obpa3oBaHus pa3paboraHa Ha ocHOoBe DepepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanmmny, GI'OC COO,
Konnenuun mnpenogaBanus yudeOHoro rmpeamera «buonorus» W OCHOBHBIX
MOJIOKEHUH (efepanbHOil paboueld mporpaMMbl BOCIIUTAHMS.

YueOusiii mpenmer «buonorus» yrimyOncHHoro ypoBHs wusydenus (10-11
KJIACChI) SIBJIAETCS OJAHUM M3 KOMIIOHEHTOB IpeAMeTHOW oOnactu «EcrecTBeHHO-
HayuHble npeameTsl». CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHBIE
OpeAMeThl, H3y4yaeMble Ha  YIJIyOJICHHOM  YpOBHE, SIBIISIIOTCS  CIIOCOOOM
nuddepennpan oOydeHUs Ha YPOBHE CpeHEro oOI1ero o0pa3oBaHUs U MPU3BAHbI
00ecneyuTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CPEIHUM
npoeCCUOHANIBHBIM W BBICIIUM 00pa3oBaHueM. B To ke BpeMs KakAblid W3 ITHUX
y4eOHBIX TMPEIMETOB JOJDKEH OBITh OPUEHTUPOBAH HAa MPUOPUTETHOE peEIICHUE
00pa3oBaTeNbHbIX, BOCHUTATENBHBIX M PA3BUBAIONIMX 3aJlay, CBSI3aHHBIX C
npodopueHTanueil o0ydaromMXcsi M CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOMN
00JIaCTM HAy4YHOTO 3HAHUA, CBS3AHHOTO C OWOJIOTHEH, MEIUIIMHOM, 3KOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HOMY nipenmety "buonorua" maet nmpencraBieHue o UEIu U
3amavyax u3y4deHus: ydeOHoro mpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE,
ompezenser o0s3areabHOEC  (MHBApUMAHTHOE) TMPEAMETHOE  COJEp)KaHUE, €ro
CTPYKTYPUPOBAHHE IO pa3/iejaM U TeMaM, paclpeesieHue Mo KjiaccaM, peKOMEHIyeT
NOCJIEIOBATEIBHOCTh MU3YUYECHHs] YUEOHOTr0 MaTepuaia ¢ YYE€TOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JJOTUKUA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEM
oOyyaronuxcs. B mporpamme 1o 6uonaoruy peann3oBaH MPUHITUIT TPEEMCTBEHHOCTH C
U3y4YeHUEM OMOJIOTMHM Ha YpPOBHE OCHOBHOTO 00I1ero oOpazoBaHus, Ojiaronaps yemy
IPOCMATPUBAETCS HAMPABIECHHOCTh HAa MOCIEAYIOIIEe pa3BUTHE OHMOJIOTUYECKUX
3HAHUH, OPUEHTUPOBAHHBIX Ha dbopmupoBanue €CTECTBEHHO-HAY4YHOTO
MUPOBO33PEHUS, DKOJOTUYECKOTO MBIIUICHUS, MPEACTAaBIECHUN O 3I0pOBOM o00pase
YKU3HH, HA BOCTIMTAHUE OEPEKHOTO OTHOIICHUS K OKpYKaloleh mpupoiHoit cpene. B
nporpaMme 1o OWOJOTMU TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4e€OHOro mpeaMera
«buonorus» B peanuzauuu tpedoBannii ®I'OC COO k miaHUpPyeMbIM JIMYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM o0ydeHus u B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHOW JCSITEIBHOCTH OOYYaIONIUXCA TIO
OCBOEHHUIO COJIepKaHusl OMOJIOrMYECKOro 0O0pa30oBaHUsI Ha YPOBHE CpeAHEro oOIero
o0pazoBaHwUsl.

Yuebnsiii npenmer «buonorus» Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHUs
3aBepIlaeT OMOJIOTMYeCcKoe 00pa30BaHKe B IIKOJIE U OPUEHTUPOBAH Ha paclIupEeHUe U



yriyOJieHne 3HaHMM OOYYalolMXCsl O UBOW MNPUPOJIE, OCHOBAX MOJIEKYJISIPHOW U
KJIETOYHOW OMOJOTUHU, SMOPHOIOTHH U OUOJIOTUU DPAa3BUTHS, TEHETHKH, CEJEKIIUH,
OMOTEXHOJIOTUH, YBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenune yuebHoro mnpenMera «buonorus» Ha yriiyOJIGHHOM YypOBHE
OpPHUEHTHPOBAHO HAa MOATOTOBKY OOyYarOmIMXcsl K MOCIEAYIOIIEMY IOIYYEHUIO
Ouonornueckoro  oOpazoBaHusi B By3aXx W OpraHu3alUsAX  CPEIHEro
npodeccruonanbHoro oopazoBanusi. OCHOBY €ro COJAEpX aHUSl COCTaBIIsIET CHCTeMa
OMOJIOTUYECKUX  3HAHUM,  TOJYYEHHBIX TpU  HU3YyYEHUH  OOydarouuMucs
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKUX pa3/iesioB OWOJIOTMM Ha YPOBHE OCHOBHOIO
obmiero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHMS TOJIy4yarOT pa3BuTue. Tak,
pacuMpeHbl U yriryOiaeHbl OMOJIOTMYECKUE 3HAHUSI O PACTEHUSIX, )KUBOTHBIX, IprOax,
OaKTepusix, OpraHu3Me 4eJOBEeKa, OOLIMX 3aKOHOMEPHOCTAX KU3HU, JOMOJIHUTEIBHO
BKJIFOUEHBl OWOJIOTMYECKHUE CBEJICHUS TMPUKIAJAHOIO U TOMCKOBOTO XapakrTepa,
KOTOpPbIE MOYKHO HCIIOJb30BaTh KaK OPHEHTHUPHI JUIsl MOCJEAYIOIEro BbIOOpa
npodeccur. Bo3mokHa ~ Takke ~ MHTErpanus — OWMOJIOTMYECKMX  3HAaHMM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYaOMIMMHCS TpPU HU3yYECHHUH
bu3UKY, XUMHUH, Teorpadyu 1 MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1o YyueOHoMy mpeaMery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBII U ABOJIIOLMOHHBIA MOAXO0bI K U3y4eHHI0 Ononoruu. CoriaacHo
UM, U3YyYaroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHBbIE [JISl JKUBBIX CHUCTEM
Pa3HOrO0 ypOBHSI OpraHM3alMH, 3BOJIIOLNMM OPraHMYECKOro MHpa Ha 3eMlle,
COXpaHEHHUs1 OMOJIOrMYECKOro pazHooOpas3us miuaHersl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OMOJIOTHH, SMOPHOTIOTUN U OUOJIOTHU Pa3BUTHSI,
TEHETUKA U CEJIEKI[MM, OHOTEXHOJOTMM W  CHUHTETUYECKON  Ouosoruw,
aKTyaJIM3UupYIOTCS 3HaHUS OOydarommxcd M0 OOTaHUKE, 300JI0TUH, AHATOMHH,
¢uznonorun yenoBeka. B 11 kimacce n3ydaroTcsi 3BOJIOLMOHHOE YUYEHUE, OCHOBBI
9KOJIOTHH M YUeHHEe 0 Onocdepe.

VYueOnblii peameT «buosiorus» nprsBaH 00eCneunuTh OCBOCHHE 00yYarOIIMMUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIIMIIOB U MPABUJI, JIEKALIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHpA, 3HAHUH O CTPOCHUH,
MHOT000pa3M M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJIAlud, OHOIIeHO3a,
HKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX HCCIEAOBAHUIX
B OHOJIOTMH, TPUKIATHBIX acleKkTax Ouoyiormueckux 3HaHui. [l pasButus u
NOJAJIEp)KaHUsT MHTEpeca OOydaromMXcs K OHOJIOrMH Hapsiay €O 3HAYUTEIbHBIM
00bEMOM TEOPETUUECKOTO MaTepuaja B COJAEPKaHUM TPOrpamMMbl MO OHOJIOTHH
IIPEyCMOTPEHO 3HAKOMCTBO C HMCTOPUEN CTAHOBJIEHUS W Pa3BUTUSA TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOE€KHBIX YUEHBIX B peEIICHHE
BOKHEHIIMX OMOJIOTHYECKUX M SKOJOTHYSCKHUX IMPOOIIEM.



[ens u3yueHus ydeOHoro npeamera «buonorus» Ha yriayOJICeHHOM ypOBHE —
OBJIaJICHHE OOYYAIONTUMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATLHON OpTraHU3aIiuu
YKUBBIX CHCTEM PA3HOIO paHra U MpUOOpPETEHUE YMEHHUM MCIOJIb30BaTh 3T 3HAHUS B
dbopMHpoBaHUM  MHTEpeca K  OMNpeleicHHOW  obOnactu  npodeccuoHaNbHOU
NEATEeITLHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY Yy4eOHOTO 3aBEICHUS IS
MIPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUA.

JlocTikeHue ey u3ydeHust yueoHoro npeamera «buosorus» Ha yriry0JIeHHOM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl OHOJIOTMUECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICHIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPaA; O
CTPOCHHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX OHOJOTUYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIMs, BUA, OMOTeoIeH03, Onocdepa); 0 BBIIAOIIMUXCA OTKPHITHIX U
COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHH;

O3HAaKOMJICHME OOydYaromMxcsi € METOJaMU T[IO3HAHUS JKUBOW MPHUPOJIBIL:
UCCIIEIOBATEIbCKUMU METOAaMU OUOJIOTUYECKUX HayK (MOJICKYJISIPHOM M KJIETOYHOMN
OMOJIOTMH, HMOPHOJIOTMM W  OWOJIOTMM  Pa3BUTHUS, TEHETUKH U  CEJEKIIUH,
OMOTEXHOJIOTUA U CUHTETUYECKOW OMOJIOTUHU, TTAJICOHTOJIOTUH, KOJIOTHH); METOJaMHU
CaMOCTOSITEJIbHOTO MPOBEACHUS OMOJIOTUYECKUX HCCIEAOBaHUM B jJabopaTopuu U B
npupojie (HaOa0IeHUe, U3MEPEHHE, YKCIIEPUMEHT, MOJICTUPOBAHNUE);

OBJaJicHUE  OOYYalOIIUMHUCS  YMEHUSMH:  CaMOCTOSATEIIBHO  HaXOJHUTh,
aHANMM3UPOBaTh M HWCMOJB30BATh OWOJIOTHYECKYI0 WH(OOPMAIUIO; TOJIh30BaATHCS
OMOJIOTUYECKON TEPMUHOJIOTHE W CHMBOJIMKOW; YCTAaHaBIIMBATh CBSA3b MEXKIY
pa3BuTHEM  OWUOJOTHM UM COIHMAIBbHO-DKOHOMUYECKHMMH U  DKOJOTUYECKUMU
npoOjieMaMu 4eJIOBEUECTBA; OLICHUBATh TMOCJIEACTBUSI CBOEM JEATEIIBHOCTH 10
OTHOIIICHUIO K OKpYJXKalIlel NpUpogHON cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO OKPYXAIOUTUX JIOJIEH; 0OOCHOBBIBATh M COOJIIOAATh MEPhl MPODUIAKTUKU
WH(DEKITMOHHBIX 3a00JIeBaHUM, TMpaBWja TOBEACHUS B TPHUPOAEC U OOecTeueHUs
0€30MacHOCTU COOCTBEHHOM JKU3HENEATECIbHOCTH B UPE3BBIYANHBIX CHUTYaIUsAX
MPUPOJTHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYArOMIMXCSI MHTEIUVICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAOIIMMECS  OTKPBITUSAMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWUOJIOTUM, PEIIAEMBIMU €0 MpoOJIeMaMH, METOA0JIOTHeH
OMOJIOTMYECKOTO HCCJICIOBAHUS, MPOBEIACHUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM,
perieHus OMOJIOTUYECKUX 3aJad, MOJCIUPOBAHUSA OUOJIOTHYECKUX OOBEKTOB W
IIPOLIECCOB;



BOCIIUTAHUE y OOYYaIOIIMXCS IEHHOCTHOTO OTHOIICHUSI K >KMBOM TNPHUPOJE B
IIEJIOM M K OTACIIBHBIM €¢ OOBEKTaM W SIBICHHUAM; (POPMUPOBAHHE DKOJIOTHYECCKOM,
TEeHEeTHYECKOM TpaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHHUS B MPUPOJE; MHTErPALUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHue  OOyYalOIIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOOTIOIB30BaHNN (COOIOIEHNE TPABIII TIOBEACHUS B MPHUPOJIC, OXPAHBI BUOB,
IKOCUCTEM, Ouocdepbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U  3J0pPOBBSA
OKpY>KaloIuX JItoAeH (coOmoaeHnus Mep NporIakTUKU 3a0o0jieBaHui, oOecrieueHre
0€30MacHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYyalUsX MNPUPOJHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OWOJIOTMYECKUX 3HAHUNA W
YMEHUH B IOBCEIHEBHOW KU3HU;

CO3/[aHHE YCJIOBUM JUIsi OCO3HAHHOTO BHIOOpA OOYHAOIIUMUCS UHAUBUAYAIBHOM
o0Opa3oBaTelIbHON TPaeKTOPHH, CHOCOOCTBYIOIIEH MOCIIEAYIOIIEMY
npoecCHOHATEHOMY CaMOOTIPECICHHIO, B COOTBETCTBHU C WHAWBUAYAJTbHBIMHU
WHTEpPECaMH M MOTPEOHOCTSAMH PETHOHA.

OO01iee 4yucao 4acoB, OTBEACHHBIX HA M3YYEHUE OHOJOTMU Ha YIIIyOJIEHHOM
YPOBHE cpeaHero odmiero oopazopanus, cocrapisieT 204 vaca: B 10 kimacce — 102 gaca
(3 yaca B Hezmento), B 11 kimacce — 102 yaca (3 yaca B HEJIEINIO).

OT6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEHHUs OHOJIOTUU
OCYIIECTBIISICTCS C YUYETOM CIEeUU(PUKHA €ro coaepKaHus W HANpPaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMYECKOro  OOpa3oBaHUS B OpPTaHM3AIUSAX  CPEIHEro
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s3aTeIbHBIM YCIIOBUEM IPU OOy4YEeHWHM OHMOJIOTHH Ha YIIyOJEHHOM YpPOBHE
SBJIIETCSI TIPOBEACHHE JAaOOpPATOPHBIX M MpakTHUUecKuX padoT. Takke yuactue
00ydJaronmxcsi B BBIIOJTHCHUM TMPOCKTHBIX W Y4eOHO-HCCIICIOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEHENSCTCS YYWTEJIEM Ha OCHOBE WUMEIOIIUXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COIEPKXAHUE OBYYEHMUA
10 KITACC

ConepkaHue MPOTPAMMBbI, BBIJICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoi arrecramuu (I'MA).

Tema 1. Buosorusi kak Hayka

CoBpeMeHHass OuoJOrusi — KOMIUIEKCHAasi Hayka. KpaTkas ucTopus pa3BUTHS
Oouonoruu. buonorndeckue Hayku U u3ydaembie uMu npoosembl. DyHaaMeHTaIbHbIE,
MPUKJIAJHBIC U TTIOMCKOBBIE HAYYHBIEC UCCIEAOBaHUS B OMOJIOTUU.

3Hadyenue Ouosiorn B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUHOMN
kaptuHbl Mupa. [Ipodeccum, cBszanHble ¢ Ouosiorueil. 3HaueHHe OWOJOTUU B
[PAKTUYECKOM  JICSITEIbHOCTH  YEJOBEKA: MEIUIMHE, CEJIbCKOM  XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JemMoHCcTpaLun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. 1. Bepnanckuii, 1. I1. IlaBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr U cxembl: «CBsi3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cucTeMbl U MX U3yYE€HHUE

JKuBble cucTembl Kak npeaMer uzydeHus Ouosoruu. CBOMCTBA JKUBBIX CUCTEM:
€IUHCTBO XUMHUUYECKOIO COCTaBa, IWCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTH U
YIOPSAOYECHHOCTD CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHU3alLIks,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aiyy XKUBBIX CUCTEM: MOJICKYJISPHbIM, KJIETOYHbIM, TKAHEBBIH,
OpTraHU3MEHHBINA, MOMYJSIIMOHHO-BUIOBON, AKOCHUCTEMHBIN (OMOTE€OIEHOTHYECKUT),
ouocdepnsiil. [Iporeccsl, mpoucxoasme B KUBbIX cucteMax. OCHOBHBIC MPU3HAKU
*uBoro. JKusub kak (opma cymiecTBoBaHMs Martepuu. Hayku, m3ydaromive *uBbIe
CHUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alINM.

N3yuyenune >kuBbIX cucteM. Mertoasl Ouonorumueckoid Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CHUCTEMaru3aius, MeraaHanui. [loHsTHe O 3aBUCHMOUN U
He3aBUCUMOU nepeMeHHou. [InanupoBanue skcnepumenTa. IloctaHoBka u mpoBepka
runote3. HyneBast rumoresa. [lonstue BBIOOpKHM W €€ JOCTOBEpPHOCTh. Pa3dpoc B
ouosiormyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTU TOJYYEHHBIX Pe3YyJbTaTOB.
[IprurHBI UCKaXKEHUS PE3YIIBTATOB dKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxeMbl: «OCHOBHBIE IPU3HAKHU )KU3HNY, « BUOJIOTMYECKUE CUCTEMBDY,
«CBOMICTBa KUBOM MaTepun», «YPOBHH OpPraHU3aLUU KUBOU NpHUpPOAbD», «CTpoeHue
JKUBOTHOW KIIETKW», «TKaHM IKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO
opranusma», «buoreonenos», «buochepar», «MeToabl U3y4eHHs )KUBOU PUPOJIBI».

O6opynoBanue: mabopaTopHOE OOOpPYAOBAHHWE IJisi TIPOBEICHUS HAOIIOJICHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «/Icnoyib30BaHHE PA3IMYHBIX METOAOB MPHU U3yYCHUU
YKUBBIX CUCTEM.

Tema 3. brnosorus KjieTkn

Krnerka — cTpykTypHO-(yHKIIMOHATbHAS €AUHUIIA KUBOTrO. McTOpUsS OTKPHITUA
kietku. Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBanH, M.
[Ineiinen, P. BupxoB). OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOM KIIETOYHON TEOPUH.

Metoasl  MOJEKYJSIPpHOM M KJIETOYHOM  OMOJIOTMM:  MHUKPOCKOIIHS,
xpoMarorpadusi, 37IeKTpoPope3, METOJ MEYEHBIX aTOMOB, IupPepeHIraIbHoe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue (uKcupo8anHvIX KIemox.
OnekTpoHHass ~ MUKpockonusi.  Kongokanvbmas — Mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpauuu

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

Tabmuupbr u cxembl: «CBETOBOW MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOIITHI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOINpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IMpakTuyeckas padora «l3ydeHue MeTONOB  KIETOYHOM  OHOJIOTHHU
(xpomarorpadusi, anexkrpodopes, nuddepennuansaoe nenrpudyruposanue, [11[P)».

Tema 4. Xumuueckasi OpraHu3anus KJIETKH

XUMHUYECKHUM COCTAB KIIETKH. MaKpo-, MUKPO- U YIIbTPAMUKPOIJIEMEHTHI. Boaa u
€€ pOJb KaK pAaCTBOPUTEINS,, PEAarcHTa, Y4YacTHE B CTPYKTYPUPOBAaHHUU KIIETKH,
TeIIoperyisiuud. MuHepaabHble BELIECTBA KIETKH, WX Ouosiorumueckas poiib. Poib
KAaTMOHOB M aHUOHOB B KJIETKE.

Oprannueckne BelIECTBa KJIETKUA. buosormueckue mnosuMepbl. benkw.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTpykTyphl OenkoBoM Mojekyinbl. [lepBuunas
CTpyKTypa Oenka, MeNnTUaHas CBA3b. BTopuyHas, TpeTHYHAas, YETBEPTUUHAS
cTpyktypsl.  Jlenatypauus.  CpoiictBa  OenkoB.  Knaccuduxamuss — Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBogel. MoHOCaxapuibl, IHUCAXapUbl, OJUTOCAXapuAbl U TOJIUCAXAPUIBI.
OOmwmii 1ad cTpoeHust U GU3NKO-XUMHYECKUE CBOWCTBA yTIIEBOJOB. bromornueckue
GyHKIUU yTIIEBOOB.

Jluriunpl.  T'uapodunsHO-THAPOGOOHBIE CcBOMcTBAa. Kiaccudukarus IUIUIOB.
Tpurnmuuepunsl, Qochonmunuasl, BOCKH, cTepounbl. buonormueckue QyHKIUN
aununoB. OOmme cBolicTBa OMOJOTHYECKHX MEMOpaH — TEKy4YecCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYTIPOHULIAEMOCTb.

HyxneunnoBesie kucnotel. JIHK um PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [Ipunnun komrmementapHoctu. [Ipasuno Yapradgda. Crpykrypa JTHK
— NBOWMHAs crmpaib. MectoHaxoxaenue u Ouonormdeckue dynkmmu JIHK. Bumbr
PHK. ®ynkuun PHK B kietke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsizu B MoJekyie ATO.
buonornyeckue Qynkiuu AT®. BoccTaHOBICHHBIE MEPEHOCUUKH, MX (PYHKIUU B
Kietke. /pyeue nyxneosuompugpocpamor (HTD). CexBenupoBanue JIHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas OwuoJjiorusi: OUOXUMHUYECKHE U Ouou3nueckue HCCiIeI0BaHus
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OUOMOIIEKYI. Modenuposarue cmpykmypbl
u QyuKkyull OGUOMONEKY U UX Komniekcos. Komnvromephviii Ouzaiin u opeaHuyecKull
cuHme3s OUOMOIEKYN U UX HENPUPOOHBIX AHANO208.

JemMoHCcTpanun

[Toptpetsr: JI. [Tonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XMMHUECKUX 3JIEMEHTOB B HEXHBOM MHPUPOIELY,
«Pacripenienenue XuMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuiet u cxembl: «llepuonuyeckass TaOMUIIAa XUMHYECKUX DJIEMEHTOBY,
«CtpoeHnue Monekyibl BOIb», «BeliectBa B cocTaBe OpraHu3sMoB», «CTpoOeHHE
MOJIEKYJIbI  Oenka», «CTpPYKTypbl O€IKOBOM MOJEKyibl», «CTpoeHHe MOJIEKYI
yIiIeBo10B», «CTpoeHHe MOJIeKYyN JUNUAOBY, «HyknenHoBble KUCIOTh, «CTpoeHUE
MoOneKyIbl ATD».

OO6opynoBanue: XUMUYECKas MOCyaa U 000py0BaHHUE.

JlabopaTtopnasi padora «O0Hapy)eHHEe OETKOB C TMOMOIIBI0 KaYECTBEHHBIX
peaKLum.

JlabopaTopHnasi pabdora «VccienoBaHue HyKJIEMHOBBIX KUCIIOT, BbIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHne u pyHKUMHU KICTKH

Tunbel KIETOK: JyKapuoTH4YecKass W  mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHrie mpoKapuOTHYECKON KileTkH. KieTouHas cTeHka OakTepuil M apxeu.
Oco0GeHHOCTH CTPOCHUS TeTEPOTPOPHON M aBTOTPOGHOM MPOKAPUOTUUECKUX KIIETOK.
MecTo 1 poJib MPOKaApPHOT B OMOIIEHO3aX.

Crpoenre 1 (QPYHKIIMOHHUPOBAHUE SyKapHOTHUECKOW KieTku. [lnazmatuueckas
MeMmOpana (mnasmanemma). CTpykTypa Iuia3mMatudeckod MemOpanbl. Tpancmopt
BEIIECTB Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHBIN (auddysus, oOierdyeHHas
muddy3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA  TPaHCIIOPT).
[Tonynponumiaemocts MemOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. JHJIOLMTO3:
NUHOIMTO3, (arouuro3. Dk3ouuTo3. Kinetounas crenka. CtpykTypa U (GyHKUUU
KJIETOYHOW CTEHKU pacTeHUM, rpruOoB.

[Hurtomna3zma. I[luto3onb. LluTockener. [IBukeHwe nuroruiasMbel. OpraHouIbl
kieTku. OgHoMeMOpaHHbIE OpPTraHOUbl KIETKH: dHoriasmatudeckas cetb (IIIC),
anmapar ['odbKd, JU30COMBI, HUX CTpoeHue u ¢yHKUuMd. Bzaumocss3b
OJTHOMEMOpaHHBIX OpraHOMJIOB KJIeTKH. CTpoeHue TpaHyJIIpHOTO PETHKYIIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CHHTE3
KJIETOYHbIX MeMOpaH. ['mankuil (arpaHyssipHbIA) HIOIUIA3MATUYECKUN PETUKYIIYM.
CekperopHast (yHkiusi anmapatra [onbmxu. Moougurxayus 6enxkos 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomnu pactutenbHbix kineTok. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJICTKHU: MUTOXOHJIPUH, TJIACTU/IBI.
Ilpoucxoorcoenue mumoxonoputi u niacmuo. Cumodbuoeenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoenne u pyHKIUM MATOXOHApUM U mactull. [lepBuyHbie, BTOPUYHBIC
U CIOXHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanusie opranouabl kiaeTku CrpoeHne W GyHKIMA HEMEMOpaHHBIX
opraHousioB kieTku. Pudocomsl. /lpomeorcymounvle ghunamenmol. MukpopuiaMeHTHI.
Axmunosvie muxpogunramernmol. MpllIEUHbIE KIETKU. AKMUHOGble KOMNOHEHMbL
Hemblueunvix Kiemox. MukpoTpyoouku. Knerounsiid mientp. CTpoeHHE U ABHIKESHUE
KTYTUKOB H pecHu4YeK. MukpoTpyOouku mutormasmbel. llenTpuons. benxu,
aAccoyuupoB8anHuvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie benxu.

Anpo. ObGonouka sApa, XpOMaTUH, KApUOIUIa3Ma, SJAPBIIIKH, X CTPOCHHUE U
bynkuun. SnepHbiii  GenkoBbI  Martpukc. [IpocTpaHCTBEHHOE pPACMOJIOKEHUE
XpomMocoM B uHTephazHOM siape. yxpomamun u cemepoxpomamun. benaxku
XpoMaTUHA — THCTOHBL. Jlumamuxa sodepHoti o06oa0uku 6 mumose. Hoepnolil
Mpancnopm.

Knerounbie BrimtodeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK JYKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpt u  cxembl: «CTpOeHHE SyKapHOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOU KIETKW», « CTpOEHUE PACTUTEIBHOMN KIETKN», « CTPOCHUE MUTOXOHIPUNY,
«Snpo», «CTpoeHne npoKapruOTUYECKON KIIETKH.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlaboparopHasi padota «/3ydeHre CTpOeHUs KIETOK Pa3IMYHbIX OPIraHU3MOB.

IpakTnueckas padora «3yueHre cBONCTB KIICTOUHON MEMOpPaHbBD.

JlabopaTtopnass paOora «lccnemoBanue mIazMoiau3a W JAEIUIa3MOJu3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnuyeckas padora «/3yueHne ABMKEHHSI LUTOILIA3Mbl B PACTUTEIBHBIX
KIIETKaX)».

Tema 6. O0OMeH BellIeCTB U NPeBPAaLlleHUe JHEPIUH B KJIeTKe

AccuMWIALMS U AUCCUMWISILUS — JIBE CTOPOHBI MeTabosm3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIA U TeTepoTpodHbIA. YyacTue Kuciopoga B OOMEHHBIX
npoleccax. JHepreTuueckoe odecneueHne KieTku: npeppauieHue ATO B 0OMEHHBIX
npoiieccax. DepMEHTATUBHBIA XapakTep peakIuil KJIETOYHOro MeTadosm3Ma.
depMeHTHI, UX CTPOCHHUE, CBOMCTBA U MexaHu3M JeicTBus. KodbepmenTtsl. OTianuus
(epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuBatopsl M O€IKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKLHMA OT pazIuYHbIX
(bakTopoB.

[lepBuYHBIA CHUHTE3 OpraHMYecKux BewecrB B kiertke.  DorocunHtes.
AHOKCUuceHHbIl U OKcueeHHbl ¢omocunmes y baxmepui. Ceemocooupaioujue
nucMeHmvl U NUSMEeHmMbl peakyuoHHo20 yenmpa. Ponb XIJIOPOIUIACTOB B MpoLEcce
¢doTtocunre3a. CetoBas u TemHoBas (a3pl. @omoovixanue, Ci, Cs.. u CAM-muno
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbX (HaKTOpPOB Ha
cKopocTh (porocuHTe3a. 3HaUeHUE (HOTOCHUHTE3A.

XemocuHTe3. Pa3Ho0Opa3ne oprann3mMoB-XEeMOCUHTETUKOB: HUTPU(DULUPYIOIIUE
OakTepuu, >Kele300aKTepuu, CcepoOaKTEepUH, BOJOPOJHbIE OaKTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHusmbl. Buabl Opoxenus. [lpoayktbel OpoxeHus U HX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTambl 3HEpreTudeckoro oomena. IloaroroButenbHbIN
sTan. [ mMKonu3 — 6ECKUCIOPOIHOE PACIICTNIEHUE TITFOKO3bI.

buonornueckoe OKHUCICHME, WIM KJIETOYHOE AbIXaHWe. Poiib MUTOXOHIpUM B
nporeccax Ouonoruueckoro okucieHus. Luknnyeckue peakuuu. OKHCIUTENBHOE
dbochopunupoBanue. Duepeus memopanno2o epaouenma npomonos. Cunmesz ATD:



paboma npomonunou ATD-cunmaser. llpeumyiiecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JeMoHcTpanun

[Toptpersr: k. [Ipuctin, K. A. Tumwupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «POTOCUHTE3», «DHEPreTHUECKUil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

OOopyoBaHHE: CBETOBOM MHMKPOCKOI, OOOpYAOBAaHHE ISl MNPUTOTOBJICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTMPENapaToB.

JlaGopaTopnas paGora «l3ydyeHue KaTamUTHYECKONW aKTMBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlabopaTtopnass  paGora «/3yuenue (EpPMEHTATUBHOTO  PACHICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTropHnasi padora «CpaBHeHUE POIECCOB (POTOCUHTE3A K XEMOCHUHTE3a.

JlaGopaTopHnasi pabora «CpaBHEHHUE MPOIIECCOB OPOIKECHUSI U IBIXAHUS.

Tema 7. HacneacTBeHHass MH(pOPMAaIUA U peau3anus e¢ B KIeTKe

Peakuun MatpuyHoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKLUSIX
MaTpPUYHOIO CHHTe3a. Peanuzanms HaciaelICTBEHHOW HHpopMauuu. | eHeTmyeckuid
KOI, ero cBoucrBa. Tpanckpunuuss — wMarpuunbld cuHTe3 PHK. IIpuHiumne:
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsauust u e¢ sranbl. Yuactue tpancnopTHsix PHK B OuocuHTeze Oenka.
VYcnoBuss Ouocunte3a Oenka. KoaupoBanume amuuokucnor. Pomab pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmaenenus o cmpoenuu 2enos. OpraHusanus TeHOMa Y
MPOKApUOT U HYKapuoT. Perynsiuus akTUBHOCTH TE€HOB y MpOKapwoT. l'umoresa
onepona (®. XKako6, XK. Mano). Monekyrapuvle mexanuszmvl 3KCNPeccUl 2eHO8 y
aykapuom. Ponb xpomamumna 6 pezynayuu padomuvl cenos. Perynsiuss 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — Heknerounsie (HOpMBI KU3HU M oOnHratHeie mapasutbl. CTpoeHue
MPOCTBIX M CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHbI YUK
JHK-cooepocawux  supycos, PHK-coodepocawux  eupycos,  baxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychble 3a0oisieBaHus 4esioBeka, *UBOTHBIX, pactenuid. CIINJ], COVID-19,
COIIMAJIbHbIC U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeecpayus u aumanuz 6Ooavuwiux maccusos («bigdata»)
CMpPYKmMypHuIX Ouonocuueckux oauuvix. Hanomexnonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JemMoHcTpanun

IToptpetsr: H. K. Konbnos, /1. Y. IBanoBCKuUH.

Tabmuier u cxeMmbl: «buocunTes Oenkay, «l'eHeTmueckuil Koa», «Bupycob»,
«baxtepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCa».

Tema 8. ’KuzHeHHBIN UK KJIeTKH

Knerounsi 1mukn, ero mnepuoasl u peryisnus. Wutepdaza u  MHUTO3.
Oco0eHHOCTH TMpPOLIECCOB, MpOoTeKamux B uHHTEepdasze. [loarotoBka KIETKH K
JIEJICHUIO. [IpecunTeTUECKNUIA (MOCTMUTOTHUYECKHIN), CHUHTETUYECKHUI 51
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbii cunre3 JHK — penmukammsa. [lpuamuner permmkamuun  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEpBAaTUBHBIA  CHHTE3,  AHTUIAPAIIIEIBHOCTD.
Mexanusm permmkanun JHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepasza. XpOMOCOMHBIN Ha0Op KIETKU — KapUOTHUIL. JIUTIOUIHBINA U TarjIouIHBINA
Habopbl XpoMocoM. I'oMostornyHbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenne KIeTKM — MUTO3. CTaMM MHUTO3a U MPOUCXOJALIME B HUX MPOLIECCHI.
Turbel MuTo3a. KapnoknHes 1 IUTOKUHES. bHOIOrnuecKkoe 3HaYeHUE MUTO3A.

Perynauuss MUTOTHMYECKOr0 ULHMKIA KiIeTKU. IIporpamMmupyemasi KieTOYHas
ruoesp — arnomnTos.

Knerounoe sapo, XpoMOCOMBbI, (PYHKIIMOHANIbHAasg TE€HOMHKA. Mexanusmuol
npoaughepayuu, oughghepenyuposku, cmapenus u eubenu xKiemok. «Lugposas
KlemKa» — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpauuu

Tabmumpl u  cxembl: <«OKWU3HEHHBIM IIMKI KJICTKW», «Murtos», «CtpoeHue
xpomocomy, «Permmkanus JJHK.

OOopynoBaHue: CBETOBOM MHKPOCKOII, MUKpoIpenapaThl: « MHUTO3 B KJIeTKax
KOpELIKA JIyKay.

JlabopaTopHas padora «3ydyeHue XxpoMOCOM Ha TOTOBBIX MUKpOMpenaparTaxp».

JlabopaTtopnasi padora «HaGnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. Ctpoenune u pyHKUMH OPraHU3MOB

buonornueckoe paznooOpasue opraHu3moB. OIHOKIETOYHBIE, KOJIOHHAJIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHMSI U KHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTepun, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYTHE
npotucthl. KosloHuanbHble OpraHu3MBbl.

B3auMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBbI
opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.



Tkanu pactenuil. Tunel pacTUTENbHBIX TKaHEW: 0Opa3oBaTesIbHAsA, OKPOBHA,
NpOBOJSIIAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTpOeHUus, (QyHKUUH W
PAaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHMM.

TKaHM JKMBOTHBIX M 4YEJIOBEKA. THIIBI JKUBOTHBIX TKAaHEH: SNUTENINAIbHAS,
COCIMHUTENbHAsA, MbIlIeYHas, HepBHas. (OcoOeHHOCTH cCTpoeHus, (QYHKUUH U
PACITOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U T€HEPATUBHBIE OPTraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHOB )KMBOTHBIX U YeI0BeKa. OYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttema opranu3moB. Kapkac pacrenmii. CKelleTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyXHblli 1 BHYTpeHHUI ckeneT. CTpPOCHHE U THIIbI
COE€IMHEHUS KOCTEM.

JIBukeHne opraHu3MoB. J[BHU)KEHUE OJTHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KIYTUKOBOE, PECHUYHOE. JIBMKEHME MHOTOKIECTOYHBIX PACTEHUW: TPONU3MBI H
HAacTUH. J[BMKEHHE MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKA: MBIIICYHAs CHUCTEMA.
Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3moB. llormonieHne BOABI, YIVIEKACIOTO ra3a U MUHEPAIBHBIX
BEILIECTB pacTeHUsMU. [IuTanue KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
nuuieBapeHue. IluraHne NO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO
TpakTta. [InmeBapurenbHble xkene3sl. [InmeBapuTensHas cucTemMa 4ejI0BeKa.

Hpixanue opranu3moB. Jlpixanue pacreHuil. [[pixanue >kuBOTHBIX. Huddysus
ra3oB uepe3 MOBEPXHOCTh KieTKH. KoxkHoe npixanue. JlpIxaTenabHas IOBEPXHOCTb.
’KabepHoe u nerounoe npixanue. JlpIxaHu€ MO3BOHOYHBIX XKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE  CTPOCHMSI  JICTKMX  MO3BOHOYHBIX  JKHBOTHBIX.
JlpIxaTenpHas cHCTEMa 4YeJloBeKa. MeXaHM3M BEHTWIILMM JIETKMX Yy MNOTHI U
MIIeKonuTaromux. Perynsanus npixanus. JpixarenbHble 00BEMBI.

TpaHcrOpT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BellecTB y )KUBOTHBIX. KpoBeHOCHas cucrtema u e€ opransl. KpoBeHOCHas
CUCTEMa II03BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KPOBEHOCHBIE COCYIbl U
KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOLUUOHHBIE  YCIOXHEHHS  CTPOEHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e peryisius.

Brinenenue y opranusMoB. Beiaenenue y pacreHuid. Boinenenue y )KMBOTHBIX.
CoxkpartutenbHbie Bakyonau. Opranbl BoiaeneHus. Gunbrpanus, cekperus 1 oopaTHoe
BCAaChIBaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbleieHHA. CBA3b IMOJIOCTH Tela C
KPOBEHOCHOW M BBIJIEIMTEIBHON CUCTEMaMU. BeleneHne y m03BOHOYHBIX KHBOTHBIX
u yenoseka. [Touku. Ctpoennie u pyHkunoHupoanue Hedpona. OOpa3oBaHre MOUYHU Y
YEJIOBEKa.



3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKIETOYHBIX OpraHu3sMoB. Cropsl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOYHBIX KMBOTHBIX. [[OKpOBBI M HX MPOW3BOAHBIE. 3AIIATA
opranusma ot Oosie3Hell. UMMyHHas cucreMa venoBeka. KileTouHblid U ryMopasbHBbIi
UMMYHHUTET. BpoxKICHHBIN U TpHOOpeTCHHBIN crnenuduueckuii UMMyHUTET. Teopus
KJIOHaJbHO-celekTuBHOr0 uMmmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. PoJlb BpOKI€HHOTO MMMYHHUTETA B Pa3BUTHU
CHUCTEMHBIX 3a00JeBaHUM.

Pa3npaxxumMocCTh 1 perynsauus y opranu3sMoB. Pa3apaxuMoCcTh y OJJTHOKJIETOYHBIX
oprann3MoB. Takcucel. Pa3npakuMocTb W perymsinquss y pacTeHud. PocToBeie
BEILIECTBA U UX 3HAYCHMUE.

HepBnast cuctema u peduieKTopHast peryssinus y >kuBoTHbIX. HepBHas cuctema u
€¢ OTHEeJbl. DBOJIIOUMOHHOE YCIO)KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y >KMBOTHBIX.
OTaesnbl rOJIOBHOIO MO3ra MO3BOHOYHBIX )KMBOTHBIX. Peduiekc u pedaexkropHas myra.
be3yciioBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopanpHas peryiasnys M DHAOKPUHHAsA CUCTEMA >XUBOTHBIX U YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [leficTBHe TOpMOHOB. B3anMocCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptpert: U. I1. [1aBnos.

Tabmuupl U cxembl: «OJIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUYHbIE
Bogopocin», «bakrepum», «lIpocreiimme», «OpraHbl IIBETKOBBIX paCcTEHUN,
«CurcTemMbl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», « BHYTpEHHEE CTPOEHUE HACEKOMBIX»,
«Txanm pacrennii», «KopHeBbie cuctemsl», «Crpoenue credms», «CTpoeHue
JIMCTOBOM IJTACTUHKWY, «Txanmn YKUBOTHBIX, «Ckener YEJI0BEKay,
«lTnmeBapurensHas cucrema», «KpoBeHocHas cucreMay, «JlpIXxaTreibHas CUCTEMay,
«HepBHas cucrema», «Koxka», «Mpieunas cucremay, «BplaenurenbHas cCUCTEMAY,
«OHIOOKPUHHAS CUCTEMAY, «Crtpoenue MBILILBD, «mmyHHUTETY,
«Kumeunononoctuele»y, «Cxema mnUTaHuA pacTeHUu», «KpOBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHne Tuapbl», «CTpoeHuEe IUIaHAPUW,
«BHyTpeHHee cTpoeHHe H0XKJIeBoro uepBs», «HepBHas cuctema pouid», «HepBHas
cucrema JArymkw», «HepBHasg cucrema npecMbikaromuxcs», «HepBHas cucrema
ntuny, «HepBHag cucrema muekonurarommx», «HepBHas cucrema uenoBeKay,
«Peduexcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPONpEnapaTbl OJHOKJIETOUHBIX
OpPraHM3MOB, MHKpOIIpenaparbl TKAaHEW, pPAKOBHHBI MOJUIOCKOB, KOJUIIEKIIUH
HACEKOMBIX, HIJIOKOXKUX, >KUBBIE SK3EMIULSIpbl KOMHATHBIX pPAacTeHUM, repbapuu



pacTEeHM1 pa3HbIX OTIEJIOB, BIAXKHBIE MPENAPATHI )KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX,
KOJUIEKIIMA OeCrO3BOHOYHBIX JKHUBOTHBIX, CKEJIET 4YeJNOBeKa, O0OpyJIoBaHHE IS
JEMOHCTpPAllUM TMOYBEHHOTO M BO3AYIIHOIO TMHUTAHUS PACTEHUN, PACIICTUICHUS
Kpaxmaia u OelKOB MoJl JAelcTBUEM (PepMEHTOB, 00OpYJOBaHUE ISl IEMOHCTPALIMH
ONBITOB MO H3MEPEHUIO KU3HEHHOM CMKOCTH JICTKUX, MEXaHU3Ma JAbIXaTeIbHbBIX
JBUKEHHM, MOJEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHel pacTEHUN.

JlabopaTopHas padora «/3yyeHre TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHne opraHoB IBETKOBOI'O PACTEHUSD).

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKJIOYas BEreTaTUBHOE) U
noJyioBoe. Buibl 6€crosioro pa3sMHOKEHHUS: TOYKOBAHUE, CIOPYJISIUS, (pparMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pa3mHoxkeHue. IlonoBble kieTkW, wuiau TrameTel. Meio3. Craguu
Mmeino3a. IloBenenme xpomocom B Mmenose. KpoccuHrosep. buosiormueckuii CMBICIT
MeKO03a ¥ I0JIOBOTO mpouecca. Meno3 u ero MeCcTo B )KU3HEHHOM ITUKJIE OPTAHU3MOB.

[IpenzaponasiieBoe pa3zButue. ['ametorenes y KUBOTHBIX. [l0JIOBBIE KeJE3Bbl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiIEeTOK. CrnepmartoreHe3 U oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnoAoTBOpeHUE W AMOPHOHAIIBHOE  pa3BUTHE  KUBOTHBIX. CmocoOs
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O
Pa3BUTHU OPTraHu3MOB. Mopgozene3z — 00Ha U3 21a8HbIX NPoOIeM IMOPUONIOCUL.
Konyenyusa mopgozcenos u mooenu mopghozeneza. Crtaauu 3MOpHoreHesa KUBOTHBIX
(Ha mpumepe ssarymku). JpoOnenue. Tumbl apoOneHus. /[emepmunuposanuoe u
HeodepmuHuposanHoe Opobaenue. bnacmyna, munwr  6Onacmyn. OCOOCHHOCTH
IpOOeHUsT MIICKOTUTAIONINX. 3apOMABIIIEBbIE JUCTKA (TacTpyyismus). 3akiaaka
OpPraHOB M TKAaHEHM W3 3apOJBIIIECBBIX JMCTKOB. B3anMHOE BIHMsSHUE 4YacTeu
Pa3BUBAIOIIETOCS 3apO/Jibliia (AMOpUOHANTbHAS MHAYKIMS). 3aKJIaaKa MJIaHa CTPOEHUs
JKMBOTHOTO KaK pE3yJIbTaT HEPAPXUYECKUX B3aMMOJCHMCTBUM T'E€HOB. BiisHue Ha
AMOPUOHATILHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEbI.

Poct u pasButne xuBOTHBIX. [locToMOpuoHanbHblil mepuoa. I[lpsmoe wu
HernpsMoe pazBuThe. Pa3sButre ¢ Mmetamopho3oM y OECTIO3BOHOYHBIX U TTO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMYeckoe 3HaueHUE NPSMOr0 M HEMNPSAMOTO Pa3BUTHS, WX
pacopocTpaHeHre B mpupoje. Tumnbl pocta >KMBOTHBIX. DakTOpbl peryiasiiuv pocTa
KUBOTHBIX W uenoBeka. CTamuu MOCTIMOPHOHAIBHOTO PAa3BUTHS Y JKHUBOTHBIX H
yenoBeka. [lepuonbl onToreHesa venoBeka. CtapeHue U CMEpTh Kak OMOJIOTHUECKHE
IIPOLIECCBI.



PasMHoxenne u pasButue pacteHuid. ['amerodur u cmopodur. Meios B
KU3HEHHOM ITnKJIe pacteHuid. OOpa3oBaHue Ciop B mpoiiecce meio3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTENIBHBIX OpPraHu3MoB. JIBoHHOE
OTUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHn3MBbl pEryJIALUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpauuu

[Toprpetsr: C. I'. HaBamun, X. HIneman.

Tabmuubr u cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumnbel Oecrosoro
pa3sMHOXKEHUD, «Pa3MHOXKEHHE XJIaMHUJIOMOHaIbl», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3smHOXkeHue rtuape», «Meio3», «Xpomocombl», «l'ameroreHnesy», «CTpoeHHe
AWLEKIETKH W clepmaTo3onna», «OCHOBHBIE cTaauu OHTOreHesa», «lIpsmoe wu
HEIpsMoe pas3BuTue», «Pa3Butue mMaickoro xyka», «Pa3sutue capanun», «Pa3zsurne
JATYIIKW», «JIBOMHOE OIUIONOTBOPEHHUE y LBETKOBBIX pacTeHU», « CTPOCHUE CEMSH
OJHOJIOJIBHBIX U JABYAOJBHBIX PACTCHUN», «KM3HEHHBIM ITUKII MOPCKOM KaIlyCTBbD»,
«Ku3HeHHbI UK MXa», «KU3HEHHBIM IUKI NANnOpPOTHUKA», «KU3HEHHBIM LUK
COCHBD».

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPONPENApaThl SULEKIETOK U
CIIEPMATO30MI0B, MOJENb «LIMKI pa3BUTHUS JATY LK.

JlaGoparopHasi padora «/3ydeHue CTpOECHHUS MOJIOBBIX KIJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckast padora «BbisBIeHME NPU3HAKOB CXOJCTBA  3apOJIbIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

JlabopaTopHas padora « CTpoe€HHE OPraHOB Pa3MHOKEHUSI BBICIIIMX PACTEHUID.

Tema 11. T'eHeTMmka — Hayka 0 HaCJeACTBEHHOCTH M M3MEHYHMBOCTH
OPraHu3MoOB

Wcropust cTaHOBIIEHUS U pa3BUTUS T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'.
ne @pusza, T. Moprana. Posib 0T€UE€CTBEHHBIX YUYCHBIX B PA3BUTHH I€HETUKHU. PaOOTHI
H. K. Konsnoa, H. 1. BaBuiioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 1O. A.
dunumyenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IOHATHUS W CUMBOJIBI. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, aJbTCPHATUBHBIE TPU3HAKH, JIOMHUHAHTHBIM M PELECCUBHBIN
NpU3HAK, TOMO3UIOTa, FETEPO3UTroTa, YUCTas JIMHUA, TMOPUIbI, TEHOTHUIl, (PEHOTHII.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOIOTHUECKHUH, IUTOIOTHUECKHM, MOJIEKYIISIPHO-
TEHETUYECKUU.

JdemoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsumos, H. U.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckmii.



Tabnuiel u cxembl: «MeToAbl TeHETUKIY, « CXEMBI CKPEIIIUBAHU.

JlabopaTopuasi  pabdora  «/[po3odmima Kak  OOBEKT  TECHETUYCCKUX
VCCJIEIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBaHue. IlepBelit  3akoH  MeHaens —  3aKoH
eAMHO00pa3usi THOpUI0B mepBoro mnokoisieHus. [IpaBuno pomuHupoBanusa. BTopoii
3aKOH MeHzenss — 3aKOH paclICIUICHUsT NpU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ uore3a YMCTOTHI raMeT.

Ananusupyromiee ckpemmBanue. [[poMeXyTOUHBIM XapaKTep HAaCICIOBAHUS.
Pacuieruienne npu3HakoB IPY HEMTOJIHOM IOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuil 3akoH MeHjenss — 3aK0OH HE3aBUCHUMOTO
HacJeI0BaHUs MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEITMBAHUS.

CuerienHoe HacnefoBanue mnpuszHakoB. Paboter T. Moprana. CuemiieHHoe
HACJIEIOBAHUE T'€HOB, HAPYIIEHUE CUCIUICHUS MEXIAY NeHaMu. XPOMOCOMHas TEOPUs
HACJICICTBEHHOCTH.

['eneTnka moma. XpOMOCOMHBIM MEXAHU3M OINPENEICHUS TOoJIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHBIM MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprusHakoB, CLETVIEHHBIX C MTOJIOM.

I'enortun kak nenoctHas cucrema. IlmeroTponuss — MHOKECTBEHHOE JIEWCTBUE
reHa. MHOXECTBEHHbId  aJleNu3M. B3auMoOJelcTBUE  HEAJUIENbHBIX  T'€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHSl PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX MPOIECCOB, MOBEJACHUS U KOTHUTUBHBIX (yHKIUNA. ['eHeTnyeckue
MEXaHU3Mbl CHUMOWOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUSl «XO3SIMH — MapasuT» U
«XO35IMH — MHKpoOOMOM». ['€HeTHYecKre acheKThl KOHTPOJISI U  HW3MEHEHHS
HACJIEJICTBEHHOW MH(GOPMAIIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JeMoHCcTpaL UM

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

Tabmuubl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHbl Mennens», «Tpetuii 3akoH
Mennens», «AHanu3upyloniee CKpelmmBanue», «HemomHoe noMUHUpPOBAHUEY,
«CrieruieHHOe  HacJieIOBaHUE TMPHU3HAKOB Yy Jpo3odwmiby, «['eHeTnka momnay,
«Kapuotun  yenoseka», «Kapuotun  npozoduibpy, «Kapuotunm — OTHUIBD),
«MHOXECTBEHHBIN aJlIeanu3M», «B3anMoieiCTBHE T€HOBY.

OOGopynoBaHue: MoJEIb JJIsl JEMOHCTpAIlMd 3aKOHOB €IWHO00pa3us TuOpHUaIoB
MIEPBOTO MOKOJIEHUS M PACIICIUIEHUS MPU3HAKOB, MOJIEIb ISl JEMOHCTPAMA 3aKOHA
HE3aBUCHUMOTO HACJIE€AOBAHUS MPU3HAKOB, MOJENb ISl JEMOHCTPAlUU CUECIUICHHOTO
HACJIEIOBaHUSI PU3HAKOB, CBETOBOM MUKPOCKOT, MUKporipenapar: «JIpozoduiay.



IIpakTuyeckass  paGora  «M3yueHue  pe3ylbTaTOB  MOHOTHOPHUIHOTO
CKpEITUBAHUSA Y APO30(HUITBD».

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB JUTHOPUAHOTO CKPEIIMBAHUS
y ApO30QUITBDY.

Tema 13. 3aK0HOMEpPHOCTH H3MEHYHMBOCTH

B3auMopeiicTBue reHoTHma W cpeapl npu  GopMupoBaHUM  (PeHOTHIIA.
M3MeHunBOCTh TNpU3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBbIE NpPU3HAKU. Bubl
VM3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monmudukannonnass  U3MEHYMBOCTh. Pomb  cpeasl B (GOpPMHPOBAHUU
Mo (UKAIIMOHHON U3MeHUYnBOCTH. Hopma peakuuu npu3Haka. BapuamoHHslil psg u
BapuanmonHass  kpuBas (B.  Horanncen). CBoiicTBa  MoaudHUKaIMOHHON
V3MEHYHUBOCTH.

I'enoTMnuyeckass U3MEeHUYUBOCTh. CBOMCTBAa T€HOTUIMYECKON H3MEHUYMBOCTHU.
Bunbl renoTunuyueckoit ”3MEHYMBOCTH: KOMOMHATHBHAS, My TaI[MOHHAS.

KomOuHaTuBHass M3MEHUMBOCTh. Mei03 W TMOJOBOM TMpoIecc — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTHU. PO KOMOMHATUBHOW W3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 pa3HOoO0pa3us B Mpejeiax OJJHOTO BUA.

MyTanuoHHasT UW3MEHYMBOCTh. Buapl MyTanmili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W WHAYUMPOBAaHHbIE  MyTalud. SepHble H
nUATOoIUIa3MaTuyeckue mytanuu. COMaTHYEeCKue U TMOJIOBble MyTauuu. [IpuuumHbI
BO3HUKHOBEHUS MyTaluid. MyTareHsl 1 UX BIUSHUE HA OPraHu3Mbl. 3aAKOHOMEPHOCTHU
MYTallMOHHOI'O Ipouecca. 3aKOH TOMOJIOTMYECKHX PSAJOB B  HACIEICTBEHHOU
n3menunBocty (H.W. BaBuiio). BHesinepHas W3MEHUMBOCTh M HACJIEACTBEHHOCTb.

Onucenemuxa U  ONUCEHOMUKA, PpOIb  INULEHEeMmU4ecKux ¢akmopog &
HAac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JeMoHCcTpaLun

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuiios.

TaOmumpl M CXEMBL: «Buapl  u3mMeHuuBOoCTHY», «MoaudukanroHHas
U3MEHYUBOCTHY, «KOMOMHATUBHAS M3MEHYUBOCTBY, «Meito3», «OImIogoTBOpEHHEY,
«I"enetndeckue 3a007€BaHUS YETOBEKAY, « BUIbI My Tarmii.

O6opynoBaHue: XHUBble M TepOapHble 3K3EMIUISIPbl KOMHATHBIX PACTEHMI,
pucyHku (potorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHasi padora «lccnenoBanue 3aKOHOMEPHOCTEH MOTM(PUKAITMOHHOM
M3MEHUYMBOCTH. [locTpoeHrE BapHallMOHHOTO psAia U BAPUALMOHHOW KPUBOW.

I[IpakTnyeckass  padora «Myrtauun y  gpo3ouibl  (Ha  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka 4yesnoBeka



Kapuotun uyenoBeka. MexayHapoaHas IporpaMMa MCCIEIOBaHUA TIe€HOMa
yejaoBeka. MeTobl M3yUeHUs] TEHETUKU YEJIOBEKAa: IeHEAIOrMYeCKU, OJIM3HEIOBbINI,
[UTOTCHETUYECKUN, MOMYJISIIUOHHO-CTATUCTUYECKUN, MOJICKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE  ONpeAeiC€HWE  TEeHOTHNA:  IOJHON€HOMHOE  CEKBEHHPOBAHUE,
FEHOTHUIUPOBAaHUE, B TOM uucie ¢ nomompto [II[P-ananu3a. HacnencrBeHHbie
3a0071€BaHUsl 4YeJIOBEKA. ['€HHbIE W XPOMOCOMHBIE OOJIe3HM ueloBeka. bone3nu c
HACJICJICTBEHHON TPEAPacIoNioKEHHOCThI0. 3HAUYCHUE MEAMIIMHCKOW TEHETHUKH B
NpEeAOTBPAIllCHUH M JICYCHWHM TEHETHYECKMX 3a00JIeBaHMM dYesroBeka. Meauko-
IF€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBbIE KJIETKU. [IOHSATHE «TE€HETHMYECKOro
rpy3a». DTUYECKHUE aCHEKThl UCCIEAOBAaHUN B 00JIACTH PEIAKTHPOBAHUS TC€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTnueckue (PakTOphl TOBBIIMICHHOW YYBCTBHUTECIBHOCTH YEJIOBEKA K
(bU3NYECKOMY M XHMHYECKOMY 3arpsi3HCHHUIO OKpysKalomle cpeibl. I'eHeTudeckas
MPEIPACIIOIOKEHHOCTD YETOBEKA K MATOJIOTUSIM.

JemMoHCcTpaLun

Tabmuiel u cxembl: «Kapuorun yenoBekay, «MeToabpl U3ydeHUS T€HETUKHU
qesoBekay, «I eHeTH4YecKrue 3a00JIeBaHUS YSTIOBEKaY.

IIpakTHyeckas padora «CocTaBlICHUE U aHAIU3 POJIOCTOBHOIN».

Tema 15. Cesiekiiusi Oprann3mMoB

JloMecTukanust U ceneKkuus. 3apOoXKJICHUE CEJCKUUHU U JTOMECTUKALUU. Y UYEHHE
H. U. BaBuioBa o [{eHTpax mpoUCXOKICHUSI U MHOTOOOpa3us KyJbTYPHBIX paCTCHUH.
Ponp cenekuum B CO3/1aHUM COPTOB PACTEHUM W MOPOA KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSJ0B B HACHEICTBEHHOW wu3MmeHunBoctd H. W.
BaBuiioBa, ero 3HaueHue JIs CEICKIIMOHHON pabOTHI.

Metonbl  cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAaccoBbId U
WHJMBUAYJIbHBIA. JTanbl KOMOWHAIIMOHHOW ceekiuu. VicnbiTaHue npou3BoauTeENeH
no motoMcTBy. OTOOpP MO TEHOTUITYy C TMOMOIIBI OIEHKH (PEHOTHIA MOTOMCTBA U
0TOOp 10 TeHOTHUITY ¢ TToMoIsI0 aHanu3a JIHK.

M cKyCCTBEHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOM paboThl. PaguaninoHHbIN
¥ XUMHYECKHI MyTareHe3 Kak UCTOYHUK MYTaIMil y KyJIbTYPHBIX (POPM OPTraHU3MOB.
Hcnonb30BaHre TEHOMHOTO PeAaKTUPOBAHMS U METO0B pekomOuHaHTHBIX JIHK st
MOJy4YEHHUS UCXOHOTO MaTepuaia sl CeJICKIINUM.

[Toryuenue nonurion0B. BuyTpuBraoBas rudpunuzanus. binskopoacTsenHoe
CKpeluBaHue, Wi WHOpuauHr. HepoacTBEeHHOE CKpEeIIMBaHHWE, WM ayTOPUJIVHT.
['eTepo3uc u ero npuuuHbl. Vcnonb3oBaHuWe rerepo3vca B cenekiuu. OtnaicHHas
rubpunmuzanus. I[Ipeogonenne Oecruiogusi MEXBHAOBBIX TUOPUIOB. JlOCTHXKEHUS
CEJICKIIMU PACTECHUMN U KUBOTHBIX. «3€1eHASL peBOIIOYUSLY.



CoxpaHeHre U U3y4YEHUE T'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHN U UX
JTUKUAX POAMYEH Ui CO3/IaHUsl HOBBIX COPTOB U THOPHUIOB CENBCKOXO3SIIICTBEHHBIX
KYIbTYyp. M3yuenue, coxpanenue u YHpaeleHue 2eHemu4yecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBbIX — HCUBOMHBLIX 8  Yedax  YAyduleHus
Cyuecmeyomux U co30aHusi HOBbIX NOpPOO, AUHUU U KPOCCO8, 6 MOM Yucie C
NpUMeHeHUueM COBPEeMEHHBIX Memo008 HAYYHBIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02ULL.

JdeMoHcTpauuu

[Toptpers: H. M. BaBuno, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmunpl 1 cxembl: «LIeHTpbI TPOUCXOKAECHNUS U MHOTOOOPa3usl KyJbTYPHBIX
pacTteHuin», «3aKOH IOMOJIOTMYECKHX PSJAOB B HACIEACTBEHHON W3MEHUYMBOCTHY,
«Metogsl cenekiumy, «OTnaneHnas Tuopuan3anus», «MyTtareHes».

JlabopaTopHasi pabora «l3ydeHne COpPTOB KyJbTYPHBIX PACTEHUN U ITOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOA0B CENEKIIMU PACTCHUI.

IIpakTnuyeckas padora «lIpuBrBKa pacTeHniD.

IkcKkypeusi «OCHOBHBIE METOABI M JIOCTHKEHHUSI CEJIEKIMM PACTCHUH U
KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIN
Y4acTOK, B TEIUIMYHOE XO35AKUCTBO, B J1a0OPATOPUIO arpOyHUBEPCUTETA WIIA HAYYHOTO
LEHTpa)».

Tema 16. buorexHo10rust U CHHTeTHYeCKast OMOJIOTHSI

OOBbeKThI, HUCHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE M TKaHEBbIE
KyJbTYpbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaaulmoHHas OMOTEXHOJOTHS:
xjie0onevyeHue, MTOJTyYEHHE KHCJIOMOJIOYHBIX IIPOIYKTOB, BHUHO/JIEIIUE.
Mukpoobuonornyeckuid  cuHTe3. OOBEKTBI MHUKPOOHMOIOTMYECKUX  TEXHOJIOTHM.
[TpousBoacTBO OGenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJIOTMA W HWHCTPYMEHTOB LIEJICHAIIPaBICHHOIO W3MEHEHUS W
KOHCTPYMPOBAHHsI I'€HOMOB C LEJBIO IOJYy4YEHHUS OPraHU3MOB M UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTpEYarouecs B MPUpPoie OMOCUHTETHUECKHUE MTYTH.

Kinerounasa wuHxkeHepusa. Meroabsl KyJbTypbl KJIETOK M TKaHEW PACTECHUH H
#KUBOTHBIX. KpuoOGanku. Comatuueckas THOpuAM3alUds U COMATHYECKUU
smOpuorene3. lcnonp3oBaHue TamionoB B CeNEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonav3zoeanue MOHOKIOHANbHLIX U NOAUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE  OIUIOJIOTBOpEHHUE. PeKOHCTpYKIMs
AWIEKIIETOK W KIOHUPOBAHUE JKMUBOTHBIX. METOI TpaHCIUIAHTALMHU SIAEP KIIETOK.
Texnonocuu 0300po6neHUs, KYIbMUBUPOBAHUA U MUKPOKIOHAILHO20 PAZMHOMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.



XpoMOCOMHass M Te€HHas HWH)XeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHHUS ¥ NIEPCIEKTUBBI XPOMOCOMHOM U T€HHOM MHKEHEPUH. DKOJIOTHYECKHUE U
TUYECKHUE TPOOJIEMbI TEHHOW HHKEHEPUU.

Menununckue OuotexHonoruu. I[loctrenHomuas mudposas menuiuHa. [I11P-
TUAarHocThka. MeTaOboMOMHBIA aHaW3, TEHOLCHTPUYECKUN aHalW3 MpoTeoMa
4eJIOBEKa I OLEHKH COCTOSIHUS €ro 340pOBbs. VCIIONb30BaHUE CTBOJIOBBIX KIIETOK.
Tapretnast Tepanusi paka. 3D-OmounkeHepus ais pa3paOOTKu (PyHIAAMEHTaIbHBIX
OCHOB MEJMIMHCKHAX TEXHOJOTUM, CO3JaHUs KOMIUIEKCHBIX TKAHEW COYETaHUEM
TEXHOJOTHH TPEXMEpHOro OUONMPUHTUHTA M cKadONIUHTA IS pElIeHUs 3aaad
MEPCOHATN3UPOBAHHOW MEULIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJIbl0 OOecreueHuss KOMOMHUPOBAaHHOU
3amuTel  OT Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYJISAPHBIX MEXaHHU3MOB
¢ynkunonupoanuss PHK-conmepxkammx BHpPYCOB, BBI3BIBAIOIIUX OCO00 OMAacHbIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemMoHCcTpaLun

Tabnmunpl u cxemsl: «lcnonb3oBaHEe MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXKEHEepUs».

JlaGopaTopHas padorta «/3yyeHrne 00beKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «lloxydyeHre MOTOYHOKHUCIIBIX TPOIYKTOBY.

IKckypeusi «buoTexHosoruss — BaKHEWIIas  MPOU3BOAMTEIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)».

11 KITACC

Tema 1. 3aposkaenume W pa3sBUTHE 3JBOJIOLHOHHBIX MPEACTABJICHUN B
onosiorumn

OomonnoHHas teopus Y. JlapBuHa. IIpeanochUlKM  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBrokyiye cuiibl 3BOIONMM BUJOB 1Mo Y. JlapBUHY (BBICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHu3MOB,  HACJIEJICTBEHHas  M3MEHYUBOCTh, Ooprba  3a
CYIIIECTBOBAaHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunternyeckor Teopuu sBomonuu (CTI). HelTpanbHas teopus
sBostond. CoBpeMeHHasl HSBOJIOLMOHHAS OWOJIOTHS. 3HAUEHUE HBOJIOLMOHHON
Teopuu B GOPMUPOBAHNUN €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JdemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, D. XK. Cenr-Unep, XK.
Kiosbe, Y. Jlapsun, C. C. YerBepukos, U. U. llImansraysen, Jx. Xongein, /1. K.
beses.

Tabnuubl u cxembl: «Cuctema xuBoi npupojsl (o K. Jlunuer)», «Jlectauiia
XKUBBIX cymiecTB (mo Jlamapky)», «MexaHu3m (QOpMHUPOBaHUS TPUCIIOCOONCHUN Y
pacteHuil u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema mapmpyra myremecTBus Y.
HapBuna», «Haxonku Y. [lapsuna», «@opmbl 60pbObI 3a cylliecTBoBaHUE», «I[lopoab
ronyOeii», «MHoroobpasue KyJIbTypHBIX (GopM KamycTb», «llopoabl aoMamHux
KUBOTHBIX», «Cxema oOpazoBaHusi HOBbIX BHJIOB (mo Y. Japsuny)», «Cxema
COOTHOILICHUS BUXKYIIUX CHUJI 3BOJIIOIUNY», « OCHOBHBIE MOJOXEHUS CUHTETHUYECKON
TEOPHUH IBOIIOLA.

Tema 2. MUKpPO3BOJIIOLUSA H €€ Pe3yJIbTAThI

[Tomymamusa kak 3JaeMEHTapHas e€auHHIA SBOJIOUUH. COBPEMEHHBIE METOJIbI
OIIEHKM TEHETUYECKOTO pa3sHooOpa3usi U CTPYKTypbl mnomyJsanuil. H3mMeHeHue
reHooHa TMOMYJISIIUM  KaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble  (QakTOpbl (ABMKYIIME CHUJIBI) SBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunatuBHas  u3MeHYMBOCTh.  [Ipeild reHoB —  ciydaiiHble
HEHaIpaBJeHHbIE U3MEHEHHUS 4YacTOT ayuiesied B momysisinusx. D(deKkT ocHoBaTers.
Ippexm oOymuvinounoco eopaviwka. CHUdMCEHUE 2eHeMmUYecKo20 pPAa3HO0OPA3Us.:
npuyunsl u creocmeus. llposenenue s¢ppexma Opetigha 2eHo8 8 OONLUIUX U MATBIX

NONYNAYUAX. Murpanumu. N3onsauns MIOITYJISLIUI: reorpaduieckas
(mpocTpaHcTBeHHAs), Onosiorndeckas (pernpoayKTUuBHas).

EctecTBeHHbII 0TOOp — HampaBisitouid  Qgakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  0oTOOpa:  JBIKYIIMM,  CTaOMIM3UPYIOUIMI,  pa3pbIBAIOIIUN

(nm3pyntuBHbii). IlonoBoit oTOOp. BO3HHMKHOBEHME U 3BOJIOLMS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT, ~ OPraHU3MOB ~ KaK  pe3yJibTaT  MHUKPO3BOJIOLUU.
Bo3HuKHOBEHHE MPUCTIOCOOIEHUN y OpraHu3MoB. ApomMop(do3bl U UIMOAAANTALMH.
[Tpumepsl mpUCHOCOONEHU Yy OpraHu3MoB: Mopdoaornyeckue, (HpU3NOIOrHUEcKHe,

OMOXMMHYECKUE, NOBEJACHYECKUE. OTHOCHUTEBHOCTD IPUCTIOCOOTIEHHOCTH
OpraHu3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MUKposBomoIMu. M3onsmuss — wimoueBodd  aktop BuaooOpazoBanus. Ilytu wu

CIocoObl BHUJI000pa30BaHMs: ajuionaTpudeckoe (reorpaduueckoe), CUMMATPUIECKOE
(9KOJIOTHUYECKOE), «KMTHOBEHHOEY (TONMUILIONAN3AINS, TUOpUaN3aIusi). [[muTenbHOCTh
HBOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl GopMHpOBaHUS OMOTOTHUECKOTO Pa3HOO0pa3Hsl.



Ponib 3BOIOIMOHHON OHOJIOTUHM B pa3pabOTKe HAyYHBIX METOJOB COXPAaHECHHS
OouopazHooOpazusi. MHUKPOIBOJIONMS W KOIBOJIONHMS NApPa3UTOB M HMX XO3SEB.
Mexanu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTHUOMOTHKAM U CIIOCOOBI OOPHOBI ¢
HEH.

JeMoHCcTpaLun

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

Tabmuubr u  cxeMbl: «MyTanmoHHass W3MEHUYUBOCTHY», «[lomynsunonHas
CTpyKTypa BuAa», «CxeMa mposBIIeHHsA 3aKoHa Xapau—BaiinOepray, «/IBrxyniue
CUJIBl ABOJIOUUNY», «IKOJOTUYECKAs H3OJIALMS TOMyJSUUNA ceBaHCKOM dopenny,
«I"eorpaduueckast N30SI JTUCTBEHHUIIBI CUOMPCKON M JTMCTBEHHHUIIBI JTAYPCKON»,
«lTonysSIIMOHHBIE BOJIHBI YHMCJIEHHOCTH XHWIIHHKOB U XEPTB», «(CXxema elcTBUA
€CTECTBEHHOTO 0TOO0pa», «Dopmbl OOpHOBI 3a cyliecTBOBaHUE», «HIyCTpHUaTbHbBIN
MenaHu3M», «KuBble nckonaembie», «[[OKpOBUTEIBCTBEHHASI OKpPAcKa YKUBOTHBIX),
«IIpenynpexnaromas OKpacka >KUBOTHBIX», «®DU3HOJOTUYECKHE  aJanTalumny,
«ITpucnocoOMeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu Bumay,
«Bunsi-nBoitHukmy, «CTpykTypa Busa B npupoje», «CrnocoObl BHI000pa30BaHUS,
«l"eorpaduueckoe BUI000pa3oBaHUWE TPEX BUAOB JaHABIIIECHY», «IKOJOTUYECKOE
BUI000pa3oBaHre BUJOB cCUHUL, «llomummonnasl pacrennit», «KamycTHo-peaedHbii
rUOpHUI».

O6opynoBanue: repOapul pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydelia MTUIl U
3BEpeil ¢ mpUMepaMH Pa3IUYHBIX MPUCIIOCOOJECHUH, Uydesia MTHUI] U 3BEpei pa3HbIX
BUJIOB, TepOapuu pacTeHud OJU3KUX BHUJOB, OOPa30BABIIMXCS Pa3TUUYHBIMU
crnocodamu.

JlaGopaTopHasi padoTa «BbIsSBIICHHE H3MEHUYNBOCTH y 0COOCH OJTHOTO BHJIa».

JlaGopaTopHasi padora «IIpucrocoOneHuss OpraHu3MOB M HUX OTHOCHUTEIbHAS
11EJIECO00PA3ZHOCTHY.

JlaGopaTopnass pabdora «CpaBHeHHUE BHUJOB 10 MOP(POJIOrHIECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/ouus 4 e¢ pe3yJbTaThl

Metonpl u3yueHuss MakposBoitouuu. [laneoHTomornyeckne MeTolbl U3y4YeHUs
sBommonuu. [lepexonnsie Gopmbl U GPUITOTEHETUYECKUE PSAABI OPTAHU3MOB.

buoreorpadudeckre MeTopl u3ydeHus sBotonuu. CpaBHeHue (Gropsl u dayHbl
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emin. Buabl-sHAEeMUKH u
PEJIUKTHI.

OMOpHOJIOTHYECKUE W CPABHUTEIBbHO-MOP(OIOTHYECKHE METOJAbl H3YYCHHS
HBOMIIOIMU. ['€HeTHYeCKHe MEXaHU3Mbl JBOJIIOIMM OHTOI€HE3a U  TOSABICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U AHAJIOTUYHbIE OpraHbl. PyAuMeHTapHbIe
opranbl ¥  aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKNE, OUOXUMHYECKHE U



MaTeMaTUYECKUE METO/Ibl U3YUYEHUS IBOJTIOLMUH. ['oMonornyHeie rebl. COBpEMEHHBIE
METO/IbI MOCTPOCHUSI (PUIIOTEHETUIECKIX JCPEBbEB.

XPpOMOCOMHBIE MYTAlLIMH U 3BOJIFOLIMS TECHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TIpaBWia) ABONIONUU. [Ipunyun cmenvl @QyHKYuUll.
HeobOpatumocTs »3Bomonuu. ApantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJTIOLINH.

JdeMoHcTpauuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mroiep, O. I'ekkensb.

Tabmuubr 1 cxembl: «DUIOTEHETHYECKUN Pl JIOMWAAN», «ApPXEONTEPUKCY,
«3Bepo3yOnie smeps», «Creronedansny, «Puanoputsn», «CeMeHHbIE TAITOPOTHUKI,
«buoreorpadguueckne  30Hbl  3emum», «Jlpeiid KOHTUHEHTOB», «PeluKTB,
«HavanbHble CcTaguu HSMOPHMOHAILHOTO PA3BUTHUS TMO3BOHOYHBIX KUBOTHBIXY,
«'oMONOrMYHBIE W AHAJOTMYHBIE  OpraHey, «PyIMMEHTB», «ATaBU3MBD),
«XpOMOCOMHBIE HAOOpBHl 4YeloBeKa M IIMMIIAH3e», «lJaBHbIE HampaBIeHUS
IBOTIOLUNY, «O01IHE 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OOopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSKH HMCKOMAEMBbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTAapHBIX OPraHOB M
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue 1 pa3BUTHE )KU3HU HA 3emJie

Hayunble TUNOTE3bl MPOUCXOXKACHUS JKM3HU Ha 3emie. AOuWOreHes u
naHcriepmusi. JloHay4yHble TMPEACTABICHUS O 3apPOXKICHUU KU3HHU (KPEALMOHU3M).
['Mnore3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HU U €€ OonpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue >xu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHuueckoi sBomouuu. [lmaHetapHas (reonoruueckas)
ABOJIIONMS. XUMHUYECKast dBOJIIOIMSA. AOUOTE€HHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. Onbir C. Mwmiepa u I'. KOpu. OO6pa3zoBaHue MOJUMEPOB U3
moHoMepoB. KoauepBaTtHas runote3a A. W. Onapuna, runoresa nepBUYHOr0 OyibOHA
JIx. XonneitHa, reHeTndeckas rurnoresa I'. Mémnepa. Pu6o3umsl (T. Uek) u runoresa
«wvupa PHK» V. Twunbepra. ®opmupoBaHue MemMOpaH M BO3HUKHOBEHUE
MPOTOKJIETKH.

Uctopust 3emnn u Metosl e¢ uzyueHus. Mckonaemple OpraHUYeCcKUe OCTATKH.
['eoxpononoruss U e¢ Meroabl. OTHOCUTENbHAs W aAOCOJIOTHAsE TE€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas IMIKajia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HauvanbHble 3Tanbel opraHndecKkor 3BOJONMA. [10ABIEHHE U ABOIIONUS MEPBBIX
KJIETOK.  OBodtouus  Merabonu3ma. BO3HMKHOBEHHE  TEPBBIX  IKOCHUCTEM.
CoBpeMeHHbIE MHUKPOOHBbIE OMOIUICHKM KaK aHajlor MEPBBIX Ha 3eMJjie COOOIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.



[Ipoucxoxnenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxoxjaeHre MHOTOKJIETOUYHBIX  OpPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl 3BOJIONUHM BBICHIUX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pacreHuid. Boixon pactenuii Ha cyury. [losiBiieHMe CIOPOBBIX PACTEHUN U 3aBOCBAHUE
umu cymu. CemenHble pacteHusd. [IporncxoxieHne BETKOBBIX PACTCHUIA.

OcHOBHBIE ATambl HBOJIONUU KUBOTHOrO Mupa. OcHOBHbIE apomMopdo3bl
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE XKUBOTHbIEC. KM3HH B BOJE. DBOJIOLMS IMMO3BOHOYHBIX.
[Tpoucxoxnenne ambuodbuit u pentuiauii. [IporcxoxaeHrne MICKONUTAONIMX U TITHII.
[TpuHun kiaroyeBoro apomopdosa. OcBoeHrne 0ECO3BOHOYHBIMU M MTO3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

PazButHe *)u3HU Ha 3emIle 10 3paM U MepuoAaM: apxeu, NpoTepo30H, MaIe030u,
Me3030M, KaiiH030i. O0I1Iast XapaKTepUCTUKa KJIMMATa U T€OJOTMYECKUX MPOLIECCOB.
[losiBiieHME W pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIeoOpa30oBaHUE: €r0 YCIOBUS U
BIIMSIHUE HA Ta30BbIN COCTAB aTMOC(EPHI.

MaccoBble BbIMUpaHUS — 3KOJOTMYECKHE KPU3UCHI Mpouuioro. IlpuunHbl U
CIEACTBUSI MAacCOBBIX BbIMUpaHUWA. COBPEMEHHBIA HSKOJOTMYECKHM KPHU3HUC, €ro
ocobennoctH. [Ipobiiema coxpanenus 6nopasHooOpaszust Ha 3emiie.

CoBpeMeHHass cucremMa oOpranuueckoro wmupa. [lpuHuunel kinaccuukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIbI OPTaHU3MOB.

JdemoHcTpauuu

[Toptpersr: ®@. Penn, JI. Cnamnanuanm, JI. Ilactep, 1. 1. Meunukosn, A. .
Omnapun, Ix. Xongelin, I'. Memnep, C. Munnep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombita ®@. Penn», «Cxema ombita JI. ITactepa mo
M3YUYCHHIO CAMO3apOXKICHUS KU3HM», «Cxema onbita C. Mumtepa, I'. FOpu», «3Tarbl
HEOPraHUYECKOW 3BONIOLMNY, «[ eoXpoHonmoruyeckas mkana», «HadanbHble 3Tanbl
OpraHUyYeCcKOM 3BONIIOIUNY, «Cxema 00pa3oBaHUs DYKAPUOT MyTEM CHUMOUOTECHE3a»,
«Cucrema xuBoM mnpupoab», «CtpoeHue Bupyca», «ApoMopdo3bl pacTEHUN»,
«Purnoguth», «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCINY,
«Mxwm», «llanoporaukm», «l'onocemMeHHble pacTeHus», «Opranbl BETKOBBIX
pacteHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMopdo3bl >KUBOTHBIXY,
«IIpocreitmmey, «KuineunononoctHeiey», «llmockue dvepBu», «HUIEHUCTOHOTHUEY,
«PwI10BI», «3emHOBOAHBIEY, «IIpecmbikarommecs», «IITHIBD, «MIIEKOIUTAIONMINE,
«Pa3BUTHE KU3HU B apXEUCKOU 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HU B MAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3peE»,
«Pa3BUTHE )XKM3HU B KATHO30MCKOU 3pe», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOTO
MHUPay.



O6opynoBanue: TrepOapuM pacTeHUW PpaA3IUYHBIX  OTACNIOB, KOJUICKUIUU
HAaCEKOMBIX, BIIQXKHBIE IPENaparbl >KMBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl MTO3BOHOYHBIX JKUBOTHBIX, Uyyesa NTUL U 3BEPEU, KOJUJIEKIIUU
OKAMEHEJIOCTEM, TMOJE3HBIX MCKOMAEMbIX, MYJBSDKA OpPraHMYECKUX  OCTAaTKOB
OpPraHU3MOB.

BupryanbHas JjaboparopHas padora «MogenupoBaHue onsIToB Muiepa—
Opu no uzydyeHuto aOMOreHHOTO CHHTE3a OPTaHUYECKUX COCAUHEHUN B MEPBUYHOM
aTMocdepe».

JlaGopaTopuass padora «l3ydeHne W ONUCAHUE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yuyeHrne 0COOEHHOCTEN CTPOECHMS pACTEHUN PAa3HBIX
OTZEIIOBY.

IIpakTnyeckas padora «/3yueHne OCOOEHHOCTEM CTPOEHHUS IMO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaeHue 4yeJJ0BeKa — AaHTPOINIOTeHeE3

Paznenel v 3agaun anTpornonorun. MeToasl aHTPOIIOIOTUH.

CraHOBIEHUE TIPEACTABICHUM O IPOMCXOXKACHUM YEJIOBEKA. PenurnosHeie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4enoBeka € KUBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBHIETENBCTBA CXOACTBA YEJIOBEKA C dKUBOTHBIMH: CPABHUTEIBHO-MOP(OIOTHUECKHE,
sMOpuosornyeckue,  (pu3noaoro-OmoxuMudeckue,  mnoBeAeHueckue.  OTanuus
YEJIOBEKa OT KUBOTHBIX. IIpsIMOX0XkKI€HNE U KOMIUIEKC CBSI3AHHBIX C HUM IIPU3HAKOB.
PazButune rosoBHOr0 Mo3ra u BTOPOM CUTHAJIIbHOM CUCTEMBI.

JBrkymue cuibl ((pakTopbl) aHTPOMOTeHEe3a: OUOJIOTMYECKHE, COIHMAIIbHBIE.
CooTHoLIEHNE OMOJIOTUYECKUX U COLIMANIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE CcTaguu aHTponoreHe3a. PaHHHe uYenoBekoOOpa3Hble 00E3bsIHbBI
(POKOHCYJIBI) U paHHUE TIOHTUIBI — OOIIUE MPEIKH UYeJTOBEKOOOPa3HbIX 00E3bSH U
JMOIe. ABCTPAIONUTEKH — JIBYHOTME MPEIKU JItoAe. YelmoBEeK yMelblid, MepBbIe
W3TOTOBJICHUS] OPYIHUN Tpynaa. YermoBeK NpsIMOXOISAIIMKA M MEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. UenoBek reiaenb0eprckuii — oOmuil mpeoK HeaHAepTalTbCKOro
YEJIOBEKA M 4YEJIOBEKAa pPa3yMHOro. YenoBeK HEaHICPTAIbCKUM KakK BHUJI JIIOJIECH
XOJIOJHOTrO KiauMara. YesroBeK pa3yMHbI COBPEMEHHOIO THUIIA, IEHUCOBCKUM YEIIOBEK,
OCBOCHHME KOHTMHEHTOB 3a npenenamu Adpuku. [laneorenerrka v nmaaeoreHOMUKa.

DBOJIIOLIMST COBPEMEHHOTO 4elioBeKa. EcTecTBEeHHBIM O0TOOp B MOMYJSALHUAX
yenoBeka. MyTarMoHHbIN mporiecc U noaumopdusm. [lonmynsironHbie BOJIHBI, Ipeiid
TeHOB, MUTpaIus U «3(P(HEKT OCHOBATENS» B MOMYJISAIMIX COBPEMEHHOTO YeIOBeKa.

UYenoseueckue pacel. lloHarue o pace. bosbimme pacel: eBponeouHas
(eBpasmiickas), aBCTpalio-HErpouaHas (IKBaTOpUaIbHAs), MOHTOJOMUIHAs (a3UaTCKO-



aMmepukaHckas). Bpems u myTu pacceieHus dYeloBeKa I10 IutaHeTe. EJIUHCTBO
yejgoBeYecKuX pac. HayuyHas HecocTOsSTenbHOCTh pacusma. [lpucnoco0ieHHOCTh
YeJloBeKa K pa3HbIM YCJIOBUAM OKpysKaromiel cpenpl. BnusHue reorpaduyeckoit
cpenasl u aperida reHoB Ha MOp(oJIOTHIO U (PU3UOJIOTHUIO YEIOBEKA.

MexaucIuIMHapHbIe METOABI B (pr3ndeckoi (OMOIOTMUeCKON) aHTPOTIONIOTHH.
DBOJIIOIMOHHAST AHTPOTOJOTHSI W TMAJICOAHTPOMNOJIOTUSI YEJIOBEYECKUX TMOMYJIAIIHIA.
buoconuanbabie MCCIEIOBaHUSA MPUPOJBI 4YesoBeKa. lccienoBaHue KO3BOJIOIUU
OMOJIOTMYECKOTO U COIUAJIBHOTO B YEJIIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. {apBun, JI. Jluku, 4. A. Porunckuit, M. M. I'epacumos.

Tabmuiel U cxembl: «MeToabpl aHTPOIOJOTHIY, «I OJOBHOM MO3T YeIOBEKay,
«YenmoBekooOpas3Hble 00e3bsiHBI», «CKeleT uYejgoBeKa M CKEJeT IIHMITaH3e»,
«PyauMeHTBI M aTaBU3MBD», «JIBHKYILIME CHUJIBI AHTPOIIOIEHE3a», «IBOIIOIMOHHOE
IpEBO  4YEJIOBEKa»,  «ABcTpajmonutek»,  «YemoBek  ymenmbli»,  «Yenosek
MPAMOXOIAIINNY, «/leHncoBckuil uenosex» «Heanaepransub», « KpoMaHbOHIBD,
«ITpenku yemoBeka», « ITamnbl SBOJIIOLHUH YEJIOBEKAY, «Pachl YEIOBEKA.

OO6opynoBaHue: MYJISIKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepUaIbHON KYJIbTYPhI
IPEIKOB YENOBEKa, penpoAykuuu (pororpaduu) KapTUH ¢ MUDOJOTMYECKUMH U
OMOJICICKUMH ~ CIOKETaMHM  TIPOMCXOXKJICHHUS 4ejioBeka, Qororpadhuu HaX0JI0K
HMCKOIMAEMbIX OCTAaTKOB 4YEJIOBEKA, CKEJIET YEJIOBEKa, MOJENIb 4Yeperna 4YeJIOBEeKa H
yepena MIUMIIAH3E€, MOJICNIb KUCTH YEJIOBEKA M KHCTH IIMMIIAH3€, MOJEIU TOopca
MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne 0COOCHHOCTEH CTPOCHUS CKeJIeTa YyeloBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUECM.

IIpakTuueckasi padora «/3yueHne 3KOJIOTUUECKUX aJaNTallui YEJIOBEKay.

Tema 6. Jxkojormss — Hayka O B3aHMMOOTHOLIEHMSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIIel cpeaou

3apoxaeHne 1 pa3BUTUE SKoioruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A.
CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykaueBa. Paznensl u 3a1aun 3K0JIOTUU.
CBs3b DKOJIOTUH C APYTUMH HAyKaMH.

Metoasl skonoruu. IloneBbie HaOMOACHUSA. OKCHEPUMEHTBHI B SKOJIOTHU:
IPUPOJHBIC U JlabopaTopHble. MojenupoBaHHe B  DKOJOTHH. MOHHUTOPHHT
OKpY>Kalolllel cpe/ibl: JJOKaIbHbIN, pETUOHAIILHBIN U T100abHBIH.

3HaueHue  DKOJOTMYECKHMX  3HAaHUM  JUIA  YEJIOBEKa. IKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBA3€M YeEJIOBEUECTBA C Ipupojon. DPopMupoBaHuUE
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoHcTpauuu



[Toptpetsi: A. I'ymbonpar, K. ®@. Pynse, H. A. Ceepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaues.

Tabmuubr u cxemsbl: «Pazgensr skonorum», «Metonsl skonorun», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlabopaTopHas padora «/3ydeHre METOOB YKOJIOTHYECKUX UCCIIEI0BAHUID.

Tema 7. Opranusmsbl ¥ cpea 00UTAHUA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX JnedctBus. Knaccuduxarms
IKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHnie. OOIue
3aKOHOMEpPHOCTH JACHCTBUSL dKojormyeckux (aktopoB. I[IpaBuno mmuumyma (K.
[npenrens, HO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOWOHTHBIC
OpraHU3MBlI.

Abuotnueckue (aktopel. CBET Kak sKojorudeckuil gakrop. [elicTBue pasHbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTPAa Ha OPraHM3Mbl. DKOJIOTUYECKUE TPYIIBl PACTEHUN U
YKUBOTHBIX 110 OTHOIIECHMIO K cBeTy. CurnanbHas poib cera. Doroneproausm.

Temneparypa Kak »dkojoruueckuit Qakrop. JleiicTBue Temmneparypsl Ha
opranu3Msl. [IOMKWIOTEpPMHBIE M TOMOMOTEPMHBIE OPraHHW3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts Kak 3kosormueckuil ¢dakrtop. IlpucnocoOneHuss pacTteHuil K
nojJiep KaHuio BoAHoro 6ananca. Kimaccudukanus pacTeHui 0 OTHOLLIEHUIO K BOJIE.
[Tpucnoco6ieHus )KMBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl 0o0WMTaHHS OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAsA, IOYBEHHas,
rITyOnHHAs MOATIOYBEHHA, BHYTPHOPTaHU3MEHHAS. DU3NKO-XUMHYECKHUE
0COOEHHOCTH cpesl oouTaHus opraHu3MoB. [IpucnocobseHuss opraHu3MoB K JKHU3HH B
pa3HBIX cpenax.

buonornueckne putmbl. Boemnume wu  BHyTpeHHHE puTMBL. CyTOYHBIE U
roguyHbie puUTMbL. [IpHUCrOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

Kusznennsie hopmbl opranu3MoB. [lonstue o xu3HeHHOU dopme. Ku3HeHHBIE
GopMbl pacTeHUM: JepeBbs, KyCTapHUKU, KYCTapHUUKH, MHOTOJIETHHE TpPAaBBhl,
onHONeTHUE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUAPOOMOHTHI, T'€OOHMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HHU.

buotnueckue daxropbl. Buasl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS,
XHUIIHUYEeCTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, Koomepaius, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HAXJICOHUYECTBO). Herpoduueckue
B3auMMOJIeUcTBUS (TomHuueckue, popuueckue, padpuueckue). 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBUHN ISl CYIIECTBOBAHMUSI OpPraHM3MOB B cpene ooutanus. [Ipunimn
KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpauuu



Tabmumer u  cxembl:  «OKonoruyeckue (pakTopsr», «CBETOBOH CIEKTPY,
«OKOJOTMYECKUE TPYNIbl KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TerIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKMBOTHBIE», «DU3NOJIOIMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHOJOrMYECKHUE PUTMBDY,
«Kuznennsie GopMbl pacTeHHiD», «Ku3HeHHbIE (OPMBI KUBOTHBIX», «IKOCHCTEMA
HIMPOKOJMCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOro jueca», «llemu mnuranusy,
«XumHuvyectBoy, «llapazutuzm», «Konkypenuus», «Cumounos», «KommeHcamuzmy.

ObopynoBanue: repbapuu pacTeHU U KUBOTHBIX, NPUCIHOCOOJIEHHBIX K
BIMSHUIO  PA3NIUYHBIX  JKOJIOTUYECKUX (HAaKTOpOoB, TrepOapuul  CBETONIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBBIE H
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTE€HUs, repOapuM U KOJUIEKIIMM TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOpPO30YCTOMYMBBIX PACTEHHI, 4Yydella NTHUIl U 3BEpeid, repdbapuu
pacTeHui, OTHOCSIIMXCA K rurpoduraMm, kcepoduram, Me3oduTram, KOMHATHBIE
pacTeHMsl JaHHBIX TPYII, KOJUJIEKIUU >XUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpenax,
repbapum M KOJUIEKIIMM PACTEHUH M JKUBOTHBIX, OOJaJalolUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIIOBUM KHU3HHU, Trepbapuu u
KOJUIEKIIUM PACTEHUH W JKUBOTHBIX pAa3JIMYHBIX JKU3HEHHBIX (OpM, KOJUIEKUUHU
YKUBOTHBIX, YUYACTBYIOLIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHas paGora «BplsiBieHHE npUCOcOOIEHUN OPraHU3MOB K BIUSHUIO
CBETa».

JlaGopaTopHasi padoTa «BpIsBIeHHE MPUCTIOCOOICHUN OPraHU3MOB K BIIMSIHUIO
TEMIIEPATYPBD.

JlaGopaTopHasi pa6oTa «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHUN M3 pPa3HBIX
MECT OOUTAHUSY.

Tema 8. IkoJ10rust BUI0B U NOMYJIALMA

DKOJIOrM4ecKHe XapaKTepucTUku nomyssiuu. [lomynsnus kak Ouosnoruueckas
cucteMa. Poiib HEOAHOPOMHOCTH cCpenbl, (Pu3nUeckux OapbepoB M OCOOCHHOCTEU
Ouosoruu BHUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYphI TMOMYJISLUH.
OcHOBHBIE TTOKAa3aTeNN MOMYJISIUU: YACIEHHOCTD, JIOTHOCTh, BO3PACTHAS U MOJIOBast
CTPYKTYpa, pOK1aeMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIUSI.

OKoJiornyeckass CTpykTypa nomyisuuu. OIleHKa YHCIEHHOCTH IOITYJISILIUH.
JluHaMyKa DOMyJsiIUMM W €€ peryysiuus. BuoTMYecKuil MOoTeHIMan MOIYJISLIUY.
MopnenupoBaHue IMHAMHMKM TOMyJsuuy. KpuBble pocTa YHMCIEHHOCTH MOIYJISLUU.
KpuBble BbDKHMBaHUS. Perynisiuss 4YMCIEHHOCTH MONYJALMA: poiib  (aKTOPOB,
3aBUCALIUX U HE 3aBUCSIIMX OT TUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUAOB (r- u K-
CTpaTerum).



[Tonsitue 00 »sKoyorMueckoi Hume Buaa. Mectoobutanue. MHoromepHas
Mozenb dkosorndeckor Humm k.M. XatumHcona. Pa3zmepsl 3K0I0rMYeCcKON HUIIN.
[ToTeHUMaNbHAs U PEANTM30BAHHAS HUILIU.

Buag kak cucrema nomyJssinuii. Apeansl BHIOB. BHIBI M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJACHUS U MUTPALMI KUBOTHBIX. broornyeckue MHBa3uu
4yKEpOIHBIX BUIOB.

JdeMoHcTpauuu

IToptpert: . Y. XaTunHCOH.

Tabmuel W cXeMbl:  «JKOJOTHYECKHE  XapaKTEPUCTUKH  TOMYJISIIHI,
«ITpocTpaHcTBEHHAs CTPYKTypa NOMYJIALNNY, «Bo3pacTHbIe MUpaMuabl TOMYJIALIAI,
«CKOopoCTh 3aceleHusl MOBEPXHOCTH 3€MIIM PA3IMUYHBIMU OpraHu3zMammn», «Mojeinb
skosiornyeckor Humu Jx. M. XatanHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaboparopHnasi padora «IIpucnocobienrs ceMsiH pacCTEHUM K pacCceeHUIO.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu MEXIy
opraHu3Mamu B OMOIIEHO3E.

Okocucrema kak oTkpeitas cuctema (A. Jx. Tencian). OyHKIIMOHATBHBIE OJI0KH
OpPraHu3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEeIyleHThl. Tpoduueckue
ypoBHU. Tpodurueckue nenu u cetu. AGuotuyeckue 6710ku dkocucteM. [1ouBbl U WITBI
B 3KocucTeMax. KpyroBopoT BELIECTB U HOTOK YHEPTUH B IKOCUCTEME.

OcCHOBHBIE TMOKa3aTelId 3KOCUCTEMBbI. bromacca U MpoayKiusi. DKOJIOTUYECKUE
MAPaMUJIbI YUCEN, OMOMACChI U SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCHH U UX MPUYHUHBI. AHTPONOTEHHBIE BO3JECHCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYyroBOpPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JDKOcCUCmeMbl 03€p U peK. IKocucmemvl Mopei u
oxeanos. Ixocucmemvl MYHOp, 1€Co8, CMenell, nyCmbvitb.

AHTpOIIOTE€HHBIE IKOCUCTEMBI. ATpodKOocucTeMa. ArporeHo3. Paznuuust Mexmy
AHTPONOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojckas diopa
u (ayna. CuHaHTponM3anus TOpPOJACKON (ayHbl. buosornueckoe um X034WCTBEHHOE
3HAYEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHIA OPTraHU3MOB B
sKocuctemax. Posrwv kackaonozo aghghexma u 6u008-30uguxamopos (kirouesvix 6udos)



6 yHxyuonuposanuu sxocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY CMEKHBIMHU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIMUA W 3KOCHCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3/ICHCTBUH.

Mexarnuzmol 6030eticmeust 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOPSAHU3MEHHOM,
Op2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOIO2UUECKO2O
HOPMUPOBAHUSL  AHMPONO2SEHH020  8030eticmeusi. MeTofdoJIorusi  MOHUTOPHUHTA
€CTECTBEHHBIX M aHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpauuu
[Toptpet: A. JIx. Tencmu.
Tabmue! u CXEMBI: «CtpyKTypa OuoneHo3a», «2Kkocucrema

IMIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jseca», «DyHKIMOHAJIbHbIC
rpynIbl OpraHu3MOB B 3KocucTeme», «KpyroBopor BeliecTB B 3kocucreMey, «Llenu
nuTtanus  (macTOuIlHAs, JETPUTHAsA)», «ODKOJOTMYEecKas MNHpaMHuaa YUCE»,
«IJKoJoruyeckass mupamuga Ouomacchl»y, «IKOJOTHMYecKass MUpaMHUIa SHEPTUN»,
«O0pazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHOBIeHUE Jieca MOCTe
noxkapa», «JKocuctemMa o03epa», «ArpoieHo3», «KpyroBopoT BemecTB W TOTOK
SHEPTrUH B arporieHo3e», «I[Ipumepsr ypboskocucTem.

ObopynoBanue: repObapuu pacTeHUM, KOJJIEKIIMA HACEKOMBIX, yyuyena NTHIl U
3Bepeil, repbapun KyJIbTYpHBIX M JUKOPACTYIIUX PACTCHHM, aKBapuyM KakK MOJIeh
KOCHCTEMBI.

IIpakTnyeckas padora «l/3yuenue u onucanue ypooIKOCHCTEMBD».

JlabopaTtopnasi pabGora «M3yueHue pa3zHOOOpazus MEJIKUX I[MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpPcHs «DKCKYypCHsl B TUTIMYHBIA OHOTeoneHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKypceusi «DKCKypCHsi B arpodKoCHCTeMy (Ha T0oji€ WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocgepa — rinodanbHasi IKOCHCTEMA

buochepa — oOmennanerapHas o0osiouka 3emiid, TA€ CYIIECTBYET WIH
CylllecTBOBaJIa >kKM3Hb. Pa3BurtHe mpeacraBieHuii o 6uocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uochepsr u e¢ cocrar. Kupoe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHocTH Ouochepsl Kak
I00anbHOU JKOCHCTeMBI. J[nHammuueckoe paBHOBecwe B Ouochepe. KpyroBopotsr
BEILECTB U OMOTreOXMMHYECKUE IUKIbI (yriaepoja, a3ora). PUTMUYHOCTH sIBIIEHUN B
ounocdepe.

3onanbHOCTH OMochepsl. [lonstrue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOMHBIE JIeCa, CMEIIaHHbBIE U IIIMPOKOJIMCTBEHHBIE JIECa, CTEIH, CABAaHHBI, ITyCTHIHHU,



TPOMHUYECKHE JIeca, BRLICOKOTOpbs. KiinMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB
CYIIIH.

CtpykTypa ¥ (DyHKIMS )KUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOr0 MOTEHIIMANA U
onochepHbIX PYHKIIUM.

JeMoHCcTpaLun

[Toptpetsi: B. U. Bepuanackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocheprr 3emnm», «KpyroBopor azora B mpHUpoie»,
«KpyroBopor yriepoma B mpupone», «KpyroBopoT KuCIOpoga B MPUPOICH,
«KpyroBopoT BojibI B ipupoie», « OCHOBHbIE OMOMBI CyIn», «KilmMaTuueckue nosica
3emmu», «Tynnpay», «Taiiray, «CMmemansusiii jaecy, «lIIUpOKOIUCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiasy, « Tpornudyeckuit jgecy.

O6opynoBanue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJICKIIH )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalomas cpeaa

DKOJIOTHYECKHE KPU3HUCHI U UX MpUUYMHBL. Bo3neicTBre yenoBeka Ha 6uocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa BO3AyXa. 3arps3HEHUE BOIAHOM CpEIIbL.
OxpaHa BoOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa TOYBEHHBIX PECYPCOB.
H3meHenune kammara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTEIBHBIA W JKMBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO Mupa. OCHOBHBIC TPHUHITUIBI OXPAHBI MPUPOIBI.
Kpacasie kuuru. Ocobo oxpansemble npupoganbie Tepputopun  (OOIIT).
borannueckue caapl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUSI YEJIOBEYECTBA M TMPUPOJIBI.
PanmonanbHO€ MPUPOAOINOIB30BAHNE U COXPAHEHUE OMOJOTHMYECKOTO Pa3zHOOOpa3us
3emun. OOmME 3aKOHOMEPHOCTHM  INIOOANbHBIX  AKOJIOTMYECKHUX  KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC TTOCIICICTBUS.

Pa3BuTHe METO0B MOHUTOPWHTA Pa3BUTHsI OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemmnvie UCCNe008aHUsL nepexooa K pecypcocbepezaroweit u
KOHKYDEeHmMOCnocooHou sHepeemure. buonocuueckoe pasznoobpaszue u ouopecypcwl.
Hayuonanvnvie  ungopmayuonnvie cucmemvl, obecneuusarowue O00CMyn K
uHgopmayuu no - cocmoaHul0  OMOenbHbIX  68U008 U  IKkocucmem. (OcCHOBbI
sKopeadbuumayuyu  dKocucmem U  cnocobos 06opvoOvLl ¢ OUONOBPEINCOCHUAMIU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCTIEM.

JdemoHcTpauuu

Tabmuibr u cxembl: «3arpsi3HeHue atMochepby, «3arps3HeHUe THAPOCHEPHD),
«3arpszaenue mouBby, «[lapaukoBseiit apdexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOpumN», «MOJenH yIpaBIsieMOTro MUpPay.

Ob6opynoBanue: Gororpadun 0XpaHIEeMbIX PACTCHUN U KUBOTHBIX KpacHOUW KHUTH
Poccutickon ®enepanuu, KpacHol KHATH peruoHa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 110
BHUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00yJarOUUMUCS
IporpaMM CpeAHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE, METANpPEIMETHBIE U
IIPEMETHBIE.

B crpykType JIWYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOTrpamMMbl MO OHOJIOTHH
BBIJICJICHBI  CIEAYIOIIME COCTABIISIIOIIME: OCO3HAHWE OOYYaIOMIMMHCS POCCHICKOM
rpaXIaHCKOW HMJACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTU M
CaMOOIPEACIICHUIO, Haauuyue momusayuu K OOyUECHHIO OWUOJIOTHUH, yYeleHANPAasleHHOe
pazeumue BHYTPEHHUX YOEKIECHUM JIUYHOCTHM HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIWLUNA pa3BUTHS OWUOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYAIOIUXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKAMH, TMPUCYIIMUMH CHUCTEME OHMOJOTHYECKOrOo 00pa3oBaHusl,
Hanu4ue npasoco3HAHUs SKOJOTHUYECKON KYJIbTYpPbl, CHOCOOHOCMU cmasums UETu U
CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTrpaMMbl IO OMOJIOTMU JOCTUTAIOTCSA B
€IMHCTBE YUeOHON U BOCITUTATEIbHON JIESITEIIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCUHCKUMH  COLMOKYJIbTYPHBIMH, HWCTOPUYECKMMU M JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TIPUHATBIMH B OOIIECTBE TMpaBWJIaMd MW HOpPMaMH TOBEICHUS U
CIOCOOCTBYIOT TpoIleccaM CaMOTO3HAHUS, CAMOBOCIIUTAHUS M CAaMOPa3BUTHS, PA3BUTUS
BHYTPEHHEW MO3UIIUM JIMYHOCTU, MATPUOTHU3MA U YBOXKECHUS K 3aKOHY W MPaBOIOPSIKY,
YeJIOBEKY TpyJa U CTapuieMy [IOKOJIEHHUIO, B3aUMHOIO YBAXEHHUs, OEpEeKHOro
OTHOIIIEHUS! K KyJbTYPHOMY HACIEIWIO M TPAJULUSIM MHOTOHAIIMOHAJIBHOTO Hapojaa
Poccuiickon denepanuu, npupoae U OKpPYyKarollen cpele.

JInyHOCTHBIE pE3yibTaThl OCBOCHUSI y4eOHOro mpeamera «bHOJOTHS) TOKHBI
OTpakaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOydYarolUXCAd  PYKOBOACTBOBATHCS
copMHUpPOBAaHHOM BHYTPEHHEH  MO3WIMEH  JUYHOCTH, CHCTEMOM  I[€HHOCTHBIX
OpUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIONIUX TPATUITMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pACIIMPEHUE JKU3HEHHOTO OIbITa M OIbITa
JEATeIbHOCTH B TIPOIECCe pealu3ali OCHOBHBIX HamNpaBiICHUN BOCHHUTATEILHOMN
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpa:ka1aHCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKAAHCKON TO3UIMU OOYYAIOMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, yBa)KCHUE 3aKOHA U
IPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATENIBHOCTH TMPU CO3JIaHUHU YUYEOHBIX
MIPOCKTOB, PEIICHUH yYeOHBIX W TO3HABATEIBHBIX 3aJ]a4, BBHITIOJHCHUH OMOJOTHYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTh OTPEACISITh COOCTBEHHYIO TO3HUIIMI0 TI0 OTHOIICHHWIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHUE YUYWUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOIE C pa3HbIMU YOEXKIEHUSMU, KYJIbTYPHBIMHU IICHHOCTSIMHU H
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUSI YUCOHBIX,
MMO3HABATEIbHBIX U UCCIICIOBATEIbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OMIMOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApPHOI U BOJOHTEPCKOM I€ITEIIbHOCTH;

2) NIaTpMOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUMCKOM TpakAaHCKOW MIACHTUYHOCTH, MATPUOTU3MA,
YBOXXEHHUSI K CBOEMY HApoOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PomuHOM, ropaocty 3a
CBOM Kpa#, cBOW PoauHy, CBOM A3bIK U KyJbTYpy, IPOLIIOE U HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUICHHWE K IIPUPOJHOMY HACIECAUI0O U IAMSATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHMCKUX YUYCHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOrMH, TTOHUMAHUSI 3HAYEHUS OMOJIOTMU B TMO3HAHUM 3aKOHOB MPUPOABI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXKICHHOCTh, TOTOBHOCTh K CHyXKeHHMIO U 3amure (OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHME TYXOBHBIX [IEHHOCTENW POCCUMCKOTO HAPOAa;

c(OPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS;

CIIOCOOHOCTh  OIIEHWBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIE peElICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JUYHOTO BKJIJ[a B TOCTPOEHUE YCTOMYUBOTO OYTyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENSM, CO3JaHHI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHSATHS LEHHOCTEWM CEMEMHOW JKU3HU B COOTBETCTBUU C TPAIULUAMU
HaponoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYas DJCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHUE SMOIMOHAIBHOTO BO3JCUCTBUS KWUBOM NPUPOABI U €€ IEHHOCTH;

FOTOBHOCTb K CaMOBBIPQXEHHUIO B pPa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAU€CTBA TBOPUYECKOM JINYHOCTH;



S) ¢usnyeckoro BocnUTAHMA, (GOPMUPOBAHUA KYJBTYPHI 310pOBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

NOHMMAaHHE W peaju3alus 370pOBOro M Oe30macHOro odpasza KXU3HU (370pPOBOE
MUTaHWE, COONIOACHUE TUTHCHWYECKUX TPaBWI W HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATUN U OTIIbIXA, peryisipHas (u3nvecKkasi akTUBHOCTH), O€pPEeKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY M TICUXMUYECKOMY
3JI0POBBIO;

MOHUMAaHUE TEHHOCTH TPABWJI WHIWBHUIYATHHOTO M KOJJIEKTUBHOTO OE30MMacHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHWE TMIOCJICACTBUN W HEMPHUATHS BPEAHBIX TMPUBBIYCK (YMOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTH MacTEepPCTBA, TPY10JII00UE;

FOTOBHOCTh K AKTUBHOW [IEATEIIBHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIUUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3iuuHbiM chepam mnpodecCUOHANIBHON NIeATeIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oynylier mpodeccuu U pearn30BbIBATH COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpPa30BaHHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3K0JIOTU4€CKOr0 BOCIIMTAHUS:

AKOJIOTUYECKH I1€J1€CO00pPa3HOE OTHOIICHHE K MPUPOJEC KaK UCTOUHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKOM  KyJbTYpbl:  NPUOOPETEHHE  OIbITA
MJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKH HMX BO3MOXHBIX MOCJEICTBUN JJIsi OKpY KaoIIei
cpensl;

OCO3HaHHE TI100aJTHLHOT0 XapaKkTepa YKOJIOTHUECKUX MPOOJIeM U My TeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMbie MPU M3YYEHUU OMOJIOTUU 3HAHUS U
YMEHHUS MPU PEIICHUU NPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroneHue TpaBUJl  TOBEACHHUS B TIPUPOJIC, HAMNPABJICHHBIX HA COXPAaHECHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BUJIOB, SKOCHUCTEM, Ouochephl);

AKTUBHOE HENPUATHE JIEUCTBUM, MNPUHOCAIIMX BPEI OKPYXKAOUIECH IPUPOIHOU
cpene, YMEHHE MPOTHO3UPOBATh HEOIATONMPHUATHBIC JKOJOTHYECKUE TOCIECACTBHS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIJIEHUSI, DKOJIOTHYECKONU KYJIbTYPhI, ObITA
JEATEIbBHOCTH YKOJIOTUYECKONW HAMpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HWMH B
IT03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOHN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;



8) neHHOCTH HAYYHOI'0 TO3HAHMA:

c(pOPMUPOBAHHOCTb MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOILIECTBEHHOM MpPAKTUKH, OCHOBAaHHOIO Ha JMAJOre KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YHMTATEIBbCKOW KyJNbTYphl KakK CpeIcTBa
B3aUMOJICUCTBHS MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHHE CHeHU(PUKA OHOJOTMM Kak HayKd, OCO3HaHUS €€ poJiu B
(GOpMHUPOBAHNMN  PAlMOHAJIBHOIO HAYYHOTO MBILIUIEHHS, CO3JAHUM  LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKpPYKaIOIEM MUPE KaK O €AUHCTBE MPUPObI, YETOBEKA U OOIIECTBA,
B I1IO3HAHWU NPHUPOAHBIX 3AKOHOMEPHOCTEH M pEUIEHUU MpoOJIEM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEXKACHHOCTh B 3HAUMMOCTH OHMOJOTUM Uil COBPEMEHHOW IMBWIM3ALMUU:
o0OecriedeHUss HOBOTO YpPOBHS DPa3BUTUS MEIOUIMHBI, CO3/IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIAaTh PECYpPCHbIE MPOOJEMBbI pPa3BUTHUS YEIOBEUECTBA,
MOMCKa IyTeHd BBIXOJA W3 TJIOOAIBHBIX 3KOJOIMYECKUX MpodieM u olecreyeHus
nepexoga K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OMOJIOTMYECKUX 3HAHUNA B LIEJSAX IMOBBIILICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAy4YHOM TI'paMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIMOHAIBPHOW TPAMOTHOCTH  OOydHarommxcs, (GOpMUPYEeMOM MpH HU3YUEHUH
Oonooruy;

NOHMMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM HCII0JIb30BaTh MOJydyaeMble 3HAHMS JUIsl aHajdu3a M OObSICHEHUS
SBJICHUA OKPY>KArOLIETO0 MUpa M NPOUCXOIAIIMX B HEM H3MEHEHUH, YMEHHE J€JaTh
00OCHOBaHHbIE 3aKJIIOYEHUS HAa OCHOBE HAayYHbIX (PAKTOB M HMEIOLIUXCS JAaHHBIX C
LEbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIS PEIEHUs
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHME LEHHOCTH HAay4YHOW JESTeNbHOCTH, TOTOBHOCTb OCYLIECTBISAThH
IPOEKTHYIO M MCCIIETOBATENBCKYIO AEATEIbHOCTh MHIUNBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TOJIyYEHHIO HOBBIX 3HAHMU MO OMOJOTMU B COOTBETCTBUHU C KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAIIPEJAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble  pe3yJbTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAYUMBIE Uil  (JOPMUPOBAHUS  MHUPOBO33pEHHUS  OOydYarOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXMNpPEeIMETHbIE) OOLIEHAyYHbIE TMOHATHUS, OTpa’Karollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELMPHUKY METOI0B IO3HAHMS, UCIIOJIb3YEMBIX



B €CTECTBEHHBIX HayKax (BELIECTBO, HHEPIUs, SIBIICHHUE, MPOIECC, CUCTEMa, HAYUYHBII
dbakT, TMPUHIWI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIECIOBaHUE,
HaOJIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCATbHBIC YUCOHbIE ACHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE, pEryJIATUBHEIE), obecrieunBaronne
dbopmupoBanre  (GYHKIMOHATIBHOM TPAMOTHOCTH U COLMAIIBHOM  KOMIETEHIIUU
oOyyaromxcs; CIIOCOOHOCTD o0y4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC

MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAIbHbIE Yy4eOHbIC
JEUCTBUS B IIO3HABATEIIBHOW Y COLIMAIIBHOW MPAKTHUKE.

B pesynbrare mzydyeHus OMOJIOTMM HA YPOBHE CpPEIHErO OO0IIEero oOpa3oBaHUs y
oOydaromierocss OyayT chopMupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4YeOHBIC
NEUCTBUS,, KOMMYHUKAaTUBHBbIE YHUBEpCaJIbHbIE YyueOHBIC MAECUCTBUS, PETYJIATUBHBIC
yHHUBEpCaIbHbIEC yUEOHbIE IEHCTBUS, COBMECTHAS JAESITEIbHOCTb.

MertanpeameTHble  pe3ysbTaThl  OCBOEHUS MPOTpamMMbl  CPEOHEr0  OOLIEro
00pa30BaHMs TOJKHBI OTPAXKaTh:

OBjaieHHe YHHBEPCAJbHBIMHU Y4€OHBIMH MT03HABATEIbHBIMH JACHCTBUSIMM:

1) 0a3oBble JIOTHYECKHE A CTBUSL:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIU3UPOBaTh MPOOJIEMY, paccMaTpUBaTh
€¢ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOECHUHU 3HAHMN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHAIu3a,
CUHTE3a, CPAaBHEHHUS, KiIaccuukayu, 0000IIeH ), paCKPbIBaTh CMBICII OMOJIOTHYECKUX
NOHATUN (BBIIETATh MX XapaKTepHble MPHU3HAKW, YCTAHABIUBATh CBSA3M C JIPYTHUMHU
HOHSTHUSIMH );

ONPENEIATh LENN ACSITENBHOCTH, 3aaBasi MaApaMETPbl U KPUTEPUH UX JTOCTHIKEHHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIOJIb30BaTh OMOJOTMYECKHE MOHATHUS U1 OObSICHEHUS (PAKTOB U SIBJICHUN KUBOM
IIPUPOLIBI;

CTPOUTH JIOTUYECKUE PACCYKIIEHUA (MHIYyKTUBHBIC, JEAYKTHBHBIEC, [0 aHAJIOTHUM),
BBISIBJISITh  3aKOHOMEPHOCTHM W NPOTHBOPEYHsS B  PACCMATPUBAEMBIX  SIBJIICHUSX,
(opMyJIMpPOBATh BHIBOJIBI U 3aKIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJIEIBHBIE CpEICTBA Ul IPEIACTABICHUS CYILIECTBEHHBIX
CBS3€M U OTHOIICHWM B M3ydaeMbIX OMOJOTMYECKHX OOBEKTaX, a TAK:KE MPOTUBOPEUUid
Pa3HOIO PoJia, BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HICTOYHUKAX;

pa3palaTeiBaTh IUIAaH pEUIEHUs NpoOJIeMbl C YYETOM aHalIW3a HMEIOLIUXCs
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE pPE3YJIHTATOB
L[EJIIM, OLIEHUBATh PUCKU IOCIIEICTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOIHATh PabOTy B YCIOBHSX pPEaTbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE IPU PEILICHUHN )KU3HEHHBIX MPOOIIEM.



2) 0a3oBbIe HCCJIeI0BaTeIbCKHE AeiiCTBHSI:

BJIQ/ICTh HaBBIKAMHU Yy4eOHO-UCCIICIOBATETLCKON ¥ TPOCKTHOW JESATEIBHOCTH,
HaBBIKAMH pa3pelieHus MpooiieM, ClTOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOWICKY METOJOB PEIICHHUS NPAKTUYCCKUX 3a]ad, MPUMEHEHUIO DPa3IMYHBIX METOJIOB
TIO3HAHUS;

UCTIOJIb30BaTh PA3IUYHbIC BUJIBI ACITEILHOCTH 10 MMOTYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETAIUN, TPEOOPA30BAHUIO U MTPUMEHEHHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCIIC
IIPU CO3JaHUH YIEOHBIX M COITUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAY4YHBIA THIT MBIIUICHUS, BIIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KITIOYCBBIMH MTOHITHSIMHA U METOJIaMHU;

CTaBUTh B POPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIILHON IEATEIHHOCTH
Y )KU3HECHHBIX CUTYyaITUsX;

BBISIBIIATH MPUYUHHO-CIICACTBEHHBIC CBSA3M W aKTyaJIU3UPOBATh 3a]1ady, BBIIBUTATh
TUIOTE3Yy €¢ PEIICHUs, HAXOJAUTh apTyMEHTHI JUIsl I0KAa3aTeIbCTBA CBOMX YTBEPIKICHHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,;

aHAMM3UPOBaTh IMOJYYEHHBIE B XOJC PEIICHUS 3aJaddl pPe3yIbTaThl, KPUTHUECKH
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh M3MECHECHNUE B HOBBIX YCIIOBHSX;

JaBaTh  OILEHKY HOBBIM CHUTyallusiM, OIEHHUBAaTh MPUOOPETCHHBIA  OIIBIT;

OCYIIECTBIISITh 1IeJICHANPABICHHBIN TOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS
B P0G eCCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTh 3HAHUS B TIO3HABATCIIbHYI0 W TMPAKTHYECKYH0 001acTh
KU3HEEATEIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTE;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTUHAIIBHBIE TTOIX0/IbI U PEIIICHUS, CTABUTD
pOOJIEMBI U 3a/1a4H, IOMyCKAOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmein:

OPUEHTHUPOBATHCS B PA3MYHBIX HCTOYHUKAX HHPOpMAIUU (TEKCTE Y4EeOHOTO
ocoOusi, HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTUYECKUX CIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHETE), aHAMM3UPOBATh HHPOPMAIIHIO PA3TUIHBIX
BUIOB W (OpPM TIPEICTABIICHUS, KPUTHYECKH OIEHWBATh €¢ JOCTOBEPHOCTh U
HEMIPOTUBOPEUNBOCTD;

bopMyIUPOBATH 3aNPOCHI U MIPUMEHSATH PA3IMYHBIE METOJIbI MPU TIOWCKE U OTOOpe
Oounonornyeckoi nHGOpMAIIIH, HEOOXOIUMOM JIJIsl BBITIOJHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIONB30BaHUSA  WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HWCIIOJB30BAHMS Pa3TMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BHIOMPATh ONTUMAIBHYIO (HOPMY MpEACTaBICHUS OMOJIOTHYECKON
uHdopmaruu (cxembl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);



WCITOJI30BaTh HAYYHBIN SI3BIK B KaUECTBE CPENICTBA MPU pabOTe C OMOJIOTHUECKOU
uHhopMaIuell: TPUMEHSITh XUMHUYECKHe, (U3UYECKMEe W MaTeMaTHYEeCKUE 3HAKH U
CUMBOJIBI, (hOPMYJIBI, a00peBHATYPY, HOMEHKIIATYPY, UCIOIL30BaTh U MPEOoOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIIAHOCTH;

BJIAJI€Th HABBIKAMM PACIIO3HABAHUS W 3allUThl MH(OpManuu, UHOOPMAIMOHHOU
0€30MacHOCTH JUYHOCTH.

OBJajieHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMM JIeHiCTBUSIMM:

1) oOmenne:

OCYUIECTBJISATh KOMMYHHMKAIIMM BO BCeX c(epax >KU3HU, aKTMBHO y4acTBOBAaTh B
JIMAJIOTe WJIM TUCKYCCHUHU MO CYIIECTBY 00CYKJ1aeMoil TeMbl (YMEHHUE 3a]1aBaTh BOIPOCHI,
BBICKA3bIBATh CYKJICHUSI OTHOCUTEJIBHO BBIMOJHEHHS NMPEMAJIaraeMon 3aa4u, YYUTbIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULINK IPYTUX YYACTHUKOB AUAJIOTa WU JUCKYCCHH);

pacrio3HaBaTh HEBepOaIbHbIE CPEACTBA OOIICHUS, TIOHUMATh 3HAUCHUE COIUATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTyallMi, YMETh CMSTr4aTh
KOH(DJIUKTBI U BECTU NIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CrOocoO0aMu OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATh
HaMEpEHUs JPYTUX JIIOJICH, MPOSBISTh YBAKUTEILHOE OTHOIIEHHE K COOECEHUKY U B
KOppeKTHOU GopMme hopMyITupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMecTHAas 1eITeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U UHAUBUYyaTIbHON PabOTHI
IPU peIIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOJIMMOCTh TPUMEHEHUS
IpynmnoBsIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOH 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBUN C yUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEHN Ka)J0TO YJICHA KOJUIEKTUBA;

MPUHUMATh 1[EJTM COBMECTHOM AESATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS 10 €€ IOCTUKEHUIO: COCTABIISITh IJ1aH JEHCTBUM, PaCIIPEACIISITh POJIA C YUETOM
MHEHUW yYaCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUMBATh KAaue€CTBO CBOETO BKJIaJa M KaXXJOTO yYaCTHUKA KOMAaHJbI B OOIIMIA
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBBIE  IMPOEKThI, OIEHMBATh MAEW C TMO3UIHUH  HOBU3HBIL,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MTO3UTHBHOE CTPATETMUYECKOE MOBEJACHUE B PA3JIMUHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OgJaieHHe YHHMBEPCAJbHBIMYU PEryJATUBHBIMHU JeHCTBUIIMU:

1) camoopranmu3anus:

WCITIOJIB30BATh OMOJIOTUYECKUE 3HAHUS /IS BBISBICHUS MPOOJIEM U UX PEIICHUs B
KU3HCHHBIX M YUYEOHBIX CUTYaIIUSIX;



BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JIEUCTBHIX M MOCTYIKAaX MO OTHOLICHHIO K KHUBOM MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOATENIBHO ~ OCYIIECTBJISITh I[MO3HABATEIbHYIO JI€SITEIBHOCTh, BBISIBISATH
npoOJIeMbl, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJadud B OO0pa30BaTEIBHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELICHUs MpOOJEMbl C YUYCTOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U ITPENIIOUTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacImupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JINYHBIX MTPEINOYTCHUN;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peneHue;

OLIEHUBATh IPUOOPETCHHBIN ONBbIT;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U TMPOSIBICHHUIO IIHPOKON 3pYIULIMM B Pa3HbIX
00JacTAX 3HAHWM, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BAaTENbHBIA M KyJIbTYPHBIM
YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/IeTh HaBbIKAMM IIO3HABATEJIbHON pEeQIEKCMM KaK OCO3HAHMS COBEpILIAEMbIX
JNEWCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB M OCHOBAaHMM, MCIOJIb30BAThH
npueMbl pedIeKCUU sl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI W ApPryMEHThl JApPYrMX TIpM aHajJu3€e pe3yJbTaToOB
JESITENIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATH ce0s1, MTOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JIpYyruX TIpUd aHaIM3€ pe3ysbTaToB
NESITENIbHOCTH;

IpU3HaBaTh CBOC PABO U MPABO JIPYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMU APYTOrO YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPe3yJIbTaThl OCBOCHHUS COJCPXKaHUS yueOHOTo npeamera «buomoruspy
Ha YIUIyOJICHHOM YPOBHE OPHEHTHPOBAaHbI Ha oOecrieueHue MpopUILHOTO O00y4YeHUs
obOyyvaroruxcst 6uonoruu. OHU BKJIIOYAIOT: CHeNU(pUYECKUE JUIsi OMOJOTUM HAay4YHbBIC
3HaHWS, YMEHHS MW CIOCOOBI JCHCTBHH 10 OCBOCHHMIO, MHTEPIpETAllUd U
peoOpa30BaHUI0 3HAHWW, BHJIBI JCSITCIILHOCTH IO TOJYYCHHUIO HOBBIX 3HAHMA M HX
MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, @ TAKXKE B PCATBbHBIX JKU3HCHHBIX CHUTYAIIHSIX.
[IpeameTHBIC PE3yNBTATHI IPEACTABIICHBI TI0 TO/IaM U3YUYEHUS.



[IpenmeTHbIEe pe3ybTaThl OCBOCHHS yueOHoro npeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJU OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHpPOBAHMM €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOABl W PEIIEHWH NpoOJEM paldOHAIBHOIO IPUPOJIONOJIb30BaHUSA, O BKIAJE
POCCUHCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OHMOJIOTHY;

BJIQJICHNE  CHCTEMOH  OMOJOTMYECKMX  3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIararnme OMOJI0OrMYecKe TEPMHUHBI U MOHATHUS (KU3Hb, KIIETKA, OpraHu3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJISIHSI, CaMOBOCHPOU3BEICHUE, HACIIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT W pa3BUTHE), OMOJIOTHYECKHE Teopuu (KierouHas Teopus T.
[lIBanna, M. Illneinena, P. BupxoBa, XpOMOCOMHas Te€OpHs HAcCIEeACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBumoBa — o0 meHTpax MHOrooOpasuss M IPOUCXOXKICHUS
KyJbTYPHBIX pPAacTE€HUM), 3aKOHBl (€IMHOOOpa3usi MOTOMKOB II€PBOTO IOKOJICHUS,
pacuIeIuIeHHsl, YWUCTOThI TraMeT, HEe3aBUCUMOro HacieaoBanus [.  Mengens,
TOMOJIOTHYECKHUX PSAJOB B HacyieAcTBeHHOM u3menunBoctd H. M. BaBuiioBa), mpuHIIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAMHM HAYYHOIO IIO3HAHWUS, HCIOJIB3YEMBIX B
OMOJIOTMUYECKUX HCCIIEI0OBAaHUAX )KUBBIX O0BEKTOB (OMHMCAHUE, U3MEPEHHUE, HA0II0/IEHUE,
OKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT H
AYKapUOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIE OaKTepHil,
rpu0OB, pacTeHUM, KUBOTHBIX W YEJIOBEKA, CTPOCHMSI OpPraHOB M CHUCTEM OPraHOB
pacTEeHuM, JKUBOTHBIX, YEJIOBEKA, MPOLECCOB JKU3HEACITEIBHOCTH, NPOTEKAIOIINX B
OpraHM3Max pacTeHHH, >KUBOTHBIX W YeJIOBEKa, OMOJIOIMYECKUX MpPOLECCOB: OOMEHa
BelIECTB (METadoNM3M), TPEBpPALIECHUS DHEPruu, OpOXKEeHUs, aBTOTPOPHOro H
reTepoTpoPHOro TUMOB MNUTaHUS, (OTOCHHTE3a U XEMOCHUHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, 5SMOpUOreHe3a, MOCTAIMOPHUOHAIIBHOTO  Pa3BUTHS, PA3MHOXKEHMUS,
UHAMBUIYAJIbHOTO pAa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS TEHOB,
reTeposuca, UCKyCCTBEHHOIO 0TO0pa;

YMEHUE YCTAaHaBIMBATh B3aMMOCBA3M MEX]y OpPraHOMJaMu KJIETKH U HX
GyHKUMSIMHU, CTPOEHUEM KIIETOK Pa3HbIX TKaHEW M MX (PYHKIUSMHU, MEXKIY OpraHamMu U
CUCTEMaMU OPraHoOB y PACTEHMM, JKMBOTHBIX M YEJOBEKa U UX (QYHKUMIMHU, MEXIY
CUCTEMaMH OpraHoOB M UX (PYHKUMSIMH, MEXAY dSTamamMu oOMeHa BEIIECTB, STamamH
KJIETOYHOTO IIMKJIa ¥ >KU3HEHHBIX LMKJIOB OPraHU3MOB, 3TanaMu 3MOpPUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (DaKTOpaMu Cpeibl OOUTAHUS,

YMEHHUE BBIABIATh OTIWYUTENbHbIE MPU3HAKKA >KUBBIX CHUCTEM, B TOM YHCIE
pacTeHuM, >KUBOTHBIX U YEJIOBEKA;



YMEHHE  HCIIOJIb30BATh  COOTBETCTBYIOIIME  apTyMEHTBI,  OHOJIOTHMYECKYIO
TEPMUHOJIOTHI0O M CHMBOJIUKY JUIsl JIOKa3aTENIbCTBA POACTBA OPraHU3MOB pPa3HBIX
CHUCTEMaTUYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4l, BBISBIATh IPUUNHHO-CIICICTBEHHBIE CBSI3U
MEXKJIy UCCIETyEMBbIMU OMOJIOTUYECKUMU MPOLIECCAMU U SIBJICHUSMH, J€JIaTh BBIBOJbBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBITIOJHATH JIA0OPATOpPHBIE U MpPaKTHUYECKUE paboThl, COOMIOAaTh MpaBuia
npu paboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPSITh UX IKCIECPUMEHTATBHBIMU CPEACTBAMH,
dbopMynupys LeNb WCCIEeNOBaHUS, aHAIM3UPOBATh MOJYUYEHHBIC PE3yNbTaThl U JETaTh
BBIBO/IbI;

YyMEHUE YYacTBOBaTh B YueOHO-HCCIIEOBATEIbCKOM paboTre 1o OuoJIorud,
HKOJIOTUHU U MEJUIIMHE, TTPOBOJUMO Ha 6a3e MIKOJIbHBIX HAYYHBIX O0IIECTB, U MyOJIUYHO
MPEICTABIIATH NMOJTYUYEHHBIE PE3YJIbTaThl HA YYCHUUYECKUX KOH(PEPECHITHUX;

YMEHUE OLEHUBATH 3THUECKUE ACHEKThl COBPEMEHHBIX HCCIIENOBAaHUU B 00JACTH
OMOJOrMM W MEOUUUHBI  (KJIOHHPOBaHUE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIlpaBJIEHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHu3MOB);

YMEHHE OCYILIECTBJIATh OCO3HaHHBbIM BBIOOp Oyaymie mpodeccuoHaIbHOU
NEATEIbHOCTH B 00JacTH OWOJIOTHHM, MEIUIIMHBI, OWOTEXHOJOTUU, BETEPUHAPHH,
CEIbCKOTO XO3SIMCTBA, IMHUIIEBOM MPOMBINUIIEHHOCTH, YIAyOJsTh I[O3HABaTEIbHBIN
WHTEpEC, HAINpaBJIEHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
OpoAODKeHHEe  OMOJIOTMYEeCKOro  oOpa3oBaHMs B OpraHU3alUsX  CPEIHEro
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpeameTHbIC pe3yabTaThl OCBOEHUsS yueOHoro npenmera «buonorus» B 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHWU 3aKOHOB MPUPOJbl M PEIICHUH 3KOJOTMYECKUX NpoOJIeM 4YellOBEYEeCTBa, a
TaK)Xe B PEIICHUU BOMPOCOB PAIMOHAIBHOTO TTPUPOAOIIONH30BaHUS, U B (HOPMUPOBAHUH
LEHHOCTHOTO OTHOIIEHHUS K MpPUpOJE, OOLIECTBY, UEJIOBEKY, O BKJAJ€ POCCHUMCKUX U
3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUY;

YyMEHUE BIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ompeeseHUs] U TOHUMaHUE CYITHOCTH OCHOBOTIONATAIOIINX OUOJIOTHYECKUX TEPMUHOB U
NOHATHH (BUI, dSKOcHcTeMa, Onocdepa), OuoIorudeckrue Teopuu (IBOIOIMOHHAS TEOPUS
Y. JapBuHa, cuHTeTHYECKas Teopus 3Bononuu), yueHus (A. H. CeBepiuioBa — 0 myTax u
HarnpaBJyieHusiX 3BoJitoruu, B.M. BeprHaackoro — o 6uocdepe), 3akoHbl (TEHETHYECKOTO
paBHoBecus JIx. Xapau u B. BaiinbGepra, 3apojsimeBoro cxoactsa K. M. bapa),
npaBuwia (Munumyma [O. JIubuxa, SKOIOTHYECKOW NHPAMHJIBI SHEPTUU), THUIOTE3BI
(runotesa «mupa PHK» V. I'unbepra);



yMEHHUE BIIAJIETh OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUS, WCIIOJIB3YEMBIMH B
OMOJIOTUYECKUX MCCIICIOBAHUSX KUBBIX OOBEKTOB M 3KOCHCTEM (ONMHUCaHWE, U3MEpPEHNE,
HAOIOICHUE, DSKCIEPUMEHT), CIMOco0aMHu BBISIBJICHUS U OIICHKA aHTPOIOTEHHBIX
VW3MEHEHUW B IPUPOJIE;

YMEHHUE BBIICISATh CYIIECTBEHHbIC MTPU3HAKK: BUA0B, OMOTE€OIIEHO30B, SKOCUCTEM U
onocdeprl, CTAOMIN3UPYIOMIETO, IBIKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOPA,
JIONATPUYECKOr0 M CHUMIIATPUYECKOTO BHUAO000pA30BaHUS, BIMSAHUS JBHXKYIIUX CHII
HBOJIIOIMM HA TEHOMOHI TMOMYJAIHMH, TMPUCITIOCOOIEHHOCTH OpPraHU3MOB K Cpele
oOWuTaHMs, YepeIOBaHMs HAMPABJICHUA SBOJIONNHA, KPYrOBOPOTAa BEIIECTB M TIOTOKA
DHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKY MPOILIECCAMH SBOJIIOIUH, IBIKYITUMU
CUJIaMU aHTPOTOTeHEe3a, KOMIIOHEHTAMHU PA3JIMYHBIX IKOCUCTEM U MPUCIOCOOICHUSIMU K
HUM OpPTaHU3MOB;

YMEHHUE BBISBIIATH OTIWYUTEIBHBIC TIPU3HAKH JKUBBIX CHCTEM, IMTPUCIIOCOOTICHHOCTD
BUJIOB K cpele OOuTaHus, aOMOTHYECKHX M OUOTUYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€ OPraHW3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX U3MEHEHUH B KOCHCTEMAaxX
CBOEH MECTHOCTH;

YyMEHUE  HUCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIUKY JUIsI JIOKa3aTebCTBAa POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII, B3aMMOCBS3M OPTaHU3MOB W Cpelabl OOWTaHWS, CAUMHCTBA
YeJI0BEYECKHUX Pac, HEOOXOIMMOCTH COXPAHEHUSI MHOTOOOpa3us BUIOB U SKOCUCTEM KakK
YCJIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3a]a4H, BBISIBIISATH IPUYMHHO-CIICCTBEHHBIE CBS3H
MEXIY HCCICAYEMBIMH OMOJOTHYECKUMH TMPOIIECCAMH U SBIICHUSMH, JIeJIaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB;

yYMEHHUE BBIIOJHATH JTA0OpaTOPHBIE M MPAKTUYECKHUE padOThI, COO0IaTh MpaBHIia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh THUIIOTE3bI, MIPOBEPSITh UX IKCIEPUMEHTATBHBIMU CPEIACTBAMH,
dbopMynupys 1elb HCCIEeNOBAaHUS, aHATM3UPOBATH MOJTYUYEHHBIC PE3yJIbTaThl U JIENaTh
BBIBO/IBI;

YMEHHME Yy4YacTBOBaTh B Yy4e€OHO-HUCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIorHH,
HKOJIOTHU ¥ METUITMHE, TIPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMyOJIHMYHO
MIPEICTABIIATH IMOJTYYEHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOHPEPCHITUAX;

yMEHHUE OIICHUBATh TUIOTE3bl W TCOPUU O TMPOUCXOKICHUHU >KU3HU, YEIOBEKA U
YEeJIOBEUECKUX pac, O TMPUYUHAX, TOCIEJACTBUAX M CHOco0ax MPeIOoTBpAIICHUS
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccuoHanbHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, 3KOJIOTHH, TMPUPOJIOTNOIL30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEJIbCKOTO XO3SIICTBA, MHUIIEBOMN



IPOMBINIJICHHOCTH, ~ YIJIyOJISITh ~ TIO3HABATCIIBHBIM  HWHTEPEC, HANpaBJICHHBIA  Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MPOMECCHH W MPOJODKEHUE OMOJOTHYECKOTO
00pa3zoBaHMs B OPraHU3aNUAX CPEIHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMSI.



TEMATHUYECKOE INTAHUPOBAHUE
10 KITACC

Tema yueOHOTr0 3aHATHS

KoJ-Bo
YacoB;
K/p

JesiTeIbHOCTD YUUTEJIS € YYE€TOM
(exepanbHOI MporpaMmbl
BOCIIMTAHUS

30P//LIOP

buoJsiorus kak Hayka — 1 yac

Buosorus kak KOMIUICKCHAS HayKa U KaK 4acThb
COBPEMEHHOT0 00IIIeCTBa

- YcTaHOBIIEHUE TOBEPUTEIbHBIX
OTHOILICHUHA MEX]y YUYUTEIIEM U €T
YU4EHUKaMH, CLIOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUSTHIO
y4aluMHcs TpeOOBaHUN U TPOCHO
YUUTEJSL, IPUBJICUYCHUIO MX BHUMAHUS
K 00Cy>/1aeMoii Ha ypoke
uH(pOpPMALINH, AKTUBU3ALUN UX
[I03HABATEbHOM JeSITEIbHOCTH,
OOy K/I€HHE IIIKOJIBHUKOB COOTIOATD
Ha ypOKe OOILENpUHATIE HOPMBI
MOBEJICHNUS, TpaBUIIa OOILIEHUS CO
CTApIIMMU (YUUTEISIMHU) U
CBEPCTHUKAMHM (LIKOJIbHUKAMH),
HNPUHIUIBI y4eOHOM TUCIUIITNHBI U
CaMOOpTaHN3aIH;

II

/KuBble cucTeMbl M MX H3y4eHue — 2 yaca

2

’KuBbIe CHCTEMBI 1 X CBOMCTBA

YPOBHGBaH opranu3anus )XKNBbIX CUCTEM

-IIpuBneyeHre BHUMaHUs
IIKOJIbHUKOB K IIEHHOCTHOMY acCreKTy
M3y4aeMbIX Ha YpOKax sIBJICHUH,
opraHu3anus ux padoTsl C
I10JIy4aeMOM Ha ypOKE COLIUaIbHO
3HaYUMOM nHpopmManuen —
MHHUIMAPOBAHHUE €€ 00CYXICHHUS,
BBICKa3bIBAHUS YUALMUCS CBOETO
MHEHHS 10 €€ TIOBO/Y, BEIPAOOTKH
CBOETO K HEW OTHOIICHUS

bu6anoreka LIOK
https://m.edso0.ru/863e6564

bu6anoreka LIOK
https://m.edso00.1ru/863e6564



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

1T

buojorusa kjaerku — 2 yaca

4 HcTopust oTKphITHS U M3y4eHUS KiIeTku. Kierounas 1 - IPUBJICUCHUE BHUMAHHUS

Teopus IIKOJIbHUKOB K IIGHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha YPOKaX SIBIICHUH,

5 MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH. 1 OpraHM3alus ux paboTkl ¢ bubnnoreka [HOK
IpakTuyeckas padora Ne 1. «/3yyenue MeTo0B T0JTy4aeMOH Ha yPOKE COLHAIBHO https://m.eds00.ru/863e6122
KJIETOYHOM Onosoruu (xpomaTtorpadus, 3HaYMMOH MH(pOpManuen
anekTpodopes, muddepeHnnaaTLHOe — MHULMUPOBAHKE €€ 00CYKICHUS,
uentpudyruponanue, [TLP)». BBICKa3bIBaHMs YYalllUMUCS CBOErO

MHEHHUS 110 €€ TIOBOY, BEIPAOOTKH
CBOETO K HEH OTHOIIICHHUSI

IV Xumu4eckasi opranu3anus kieTku — 10 gacos

6 XHUMUYECKUH COCTAB KIIETKHU. 1-1 -IIPUBJICYECHUE BHUMAHUS bubnnoreka [JOK
BxoaHoii KOHTPO/Ib IIKOJILHUKOB K IEHHOCTHOMY actiekty | https://m.edsoo.ru/863e674¢

7 MuHepalibHbIC BEIIECTBA KJICTKH, UX OMOJIOTHYECKAs U3y4aeMbIX Ha yPOKaX ABJICHUH, bubnnoreka [JOK
pOJIb OpraHM3anus ux paboTel ¢ https://m.eds00.ru/863e674¢

8 OpraHuyeckue BEIecTBa KIETKH — OEIKH. 1 TIOTy4aeMOHU Ha YPOKE COLMATBHO bubnnoreka [JOK
JlaGopaTopnasi padora Ne 1. «OOHapyxeHHe 3HAYMMOMN HH(popMaruen https://m.eds00.1ru/863e6b72
OCJIKOB C TTOMOIIbIO KAYECTBEHHBIX PEAKIIU» — MHUIOUHPOBAHHUC €€ O6CY>KIIGHI/I51,

9 CaoiicTBa, kitaccudukanus u GyHKIIUHA OCIIKOB 1 BBICKa3bIBaHUA y4alllUMKCS CBOCTO bubnnoreka [JOK

MHEHHS 110 €€ TI0BOJY, BBIPAOOTKH https://m.eds00.1ru/863e6b72

10 Opranuydeckrie BeecTBa KIETKH — YTIIEBO/IbI 1 CBOETO K HCH OTHOLICHHS; bu6mmoreka [JOK

-MHUIIMMPOBAHNE U IIOJACPIKKA https://m.edso0o.1u/863e6870
11 OpraHnyeckue BEIeCTBa KIECTKH — JIMITU/IBI 1 HMCCIICJIOBATENIBCKOH JIeATEIBHOCTH bubamoreka [JOK
IIKOJIPHUKOB B paMKaX pealn3alliu https://m.eds00.1ru/863e6870

12 Hyxnennossie kucnorsl. JJHK u PHK. 1 VUMH MHITABAITY aTIbHBIX U I'PYITIOBRIX | Brgnporexa LIOK
JlaGopaTopnas padora Ne 2. «MccrnenoBanue MCCICAOBATCILCKUX TIPOCKTOB, 1TO https://m.edsoo.ru/863e6d5¢c
HYKJIEMHOBBIX KHMCJIOT, BBIJIEJIEHHBIX U3 KIIETOK AaCT MKOJIBHUKaM BO3MOXKHOCTB
Pa3JIMYHBIX OPraHU3MOB) MpHOOPECTH HABBIK

13 Crpoenue u pynxipu AT®. JIpyrue 1 CaMOCTOATCIEHOTO PCIICHIA Bu6mmoreka [IOK
nykineosuarpudocharsr (HTD) TEOPETHHIECKOH NPODIIEMBI, HABBIK https://m.edsoo.ru/863e6d5¢

14 CexsennpoBanue JIHK. MeTo1bl reHOMUKH, 1 TeHEPUPOBAHHS U OQOPMITCHUS



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
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TPAHCKPUIITOMUKH, ITPOTCOMUKHU

COOCTBEHHBIX HEH, HaBBIK

15 Mertoapl CTPYKTYpHO# OHOI0THI -1 YBKHUTEJILHOTO OTHOLICHUS K UYKUM
KonTtpouabnas padora Ne 1 «Xumuveckas uzaesm, ohopMIICHHBIM B paboTax
OpraHusamus KICTKW» JIPYTUX UCCIIEI0OBATENEH, HABBIK
yOIMYHOTO BBICTYIUICHUS Mepes
ayJIUTOpHUEl, apryMEHTUPOBaHUS U
OTCTaWBaHUS CBOEH TOUKH 3pEHUS
V  Crpoenue u QyHKIMHU KJIETKH — 8 4acoB
16 Tunel kneTok. [IpokapuoTnyeckas Kierka 1 - YCTAHOBJIEHUE JIOBEPUTEIbHBIX bubnmnoreka [HOK
OTHOMLIEHUH Mex Ty yuntenem u ero | https:/m.edsoo.ru/863e6e88
17 Crpoenue sykapuotuueckoil kietku. [lpakrnyeckas | 1 Y4YEeHHUKaMH, CIOCOOCTBYIOIINX bubnuorexa LIOK
padota Ne 2. «/3ydeHue CBONCTB KJIETOUHON MMO3UTUBHOMY BOCITPHUSITHIO https://m.edsoo.ru/863e61f0
MeMOpaHbD» yydaimuMucs TpeOoBaHuN U IPOCkO https://m.edsoo.1u/863¢e716¢
18 [ToBepXHOCTHBIN anmapar KJIeTKU 1 YUHTENS, IPUBJICYEHUIO MX BHUMaHUA | bubnmoreka [IOK
K 00Cy’1aeMoii Ha ypoke https://m.edsoo.ru/863e61f0
uH(popMaInu, aKTUBU3ALUU UX https://m.edsoo.ru/863e716¢
29 OnHomMeMOpaHHBIE OPTAHOU/TBI KIIETKH. 1 MMO3HABATEILHOM JeSITeIbHOCTH, bubmmoreka [IOK
IIpakTnyeckas padora Ne 3. «M3yueHue nBuKeHUs o0y KJIeHUE IKOJIbHUKOB https://m.edsoo.ru/863e6{f0
[UTOIIA3MbI B PACTUTEIIBHBIX KIIETKAX) co0uro1aTh Ha ypoke oOmmenpuHaTeie | https://m.edsoo.ru/863e716¢
20 ITomyaBTOHOMHBIE OPTaHOUIBI KIETKHU: 1 HOPMBI MTOBEJICHUS, ITpaBuja bubmuoreka [JOK
MUTOXOHpUH, acTu sl JlaGopaTopuas paéora 00mIeHH s CO CTapIUMHK (YIUTensMu) | https://m.edsoo.ru/863e6 0
Ne 3. «MccnenoBanue miua3mMoiu3a u Jemia3Moin3a B H CBEPCTHHUKAMH (IIKOIBHUKAMH), https://m.edsoo.ru/863e716¢
PaCTUTENBHBIX KIETKAX) NPHHUKIBL y4eOHON AUCUHILIMHEL U
21 HememOpaHHbIe OpraHouabl KIETKH 1 CaMOOpraHn3alH
22 Crpoenue u GyHKINU spa. 1
ITpome:KyTOYHBIH KOHTPOJIb 110 TeMaM
«Xumunyeckas opraauzanus Kjaetku. CTpoeHHe u
GYHKIUHU KIETKI
23 CpaBHuTeNbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT. 1-1
JlabopaTopHasi padora Ne 4. «/3ydueHue cTpoeHMst
KJIETOK PA3JIMYHBIX OPraHHU3MOBY»
KonTtpoabnas padora Ne 2 «CTtpoenne u GpyHKIIUH
KJIETKH»
VI  O0meH BeliecTB U NpeBpallieHHe JHEPIrUH B KJIeTKe - 9 yacoB
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| 24 \ AcCCUMUTIALINS U TUCCUMUIIALINS — JIBE CTOPOHBI \ 1 \ -TpUBJICYEHUE BHUMAaHUA \ bu6nmoreka [JOK




MeTaboau3Ma. Tuibl 0OMeHa BEIICCTB.
JlabGoparopuasi padora Ne 5. «3yuenue
KaTAIUTUIECKON aKTUBHOCTU (PEPMEHTOB (Ha
MpUMEpE aMIIIa3bl WK KaTallas3bl)»

LIKOJIBHUKOB K IICHHOCTHOMY aCIIEKTY
U3y4aeMbIX Ha YpOKax SBJICHMH,
OpraHu3anus ux paboThI c
[IOJIy4a€MOM Ha YpPOKE COLUAIBHO

https://m.edsoo.ru/863e766¢

25 depMeHTaTUBHBIN XapaKTep peakuil KIETOYHOTO 1 3HaYMMOM nHpopmanuen
MeTtabosm3ma. JIaGopaTopHasi pa6ora Ne 6. — WHULUUPOBAHUE €€ OOCYKICHHS,
«M3ydenue pepMEHTATUBHOTO PACILEIIICHUS BBICKA3bIBAaHUSl YYaIIUMUCSH CBOETO
MIEPOKCH/Ia BOJOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX MHEHHS 10 €€ TOBOXY, BBIPAOOTKH
KJIIETKax» CBOET0 K HEH OTHOILIEHMUS,
26 Benku-akTUBaTOPHI 1 OETKU-MHTHONTOPBI 1 - NCIIOJIb30BAHNE BOCIIUTATEIIBHBIX
27 ABTOTpO(HBIN TUIT OOMEHA BEIIECTB 1 BO3MO>KHOCTEH COACpKAHU
28 dortocunTe3 1 y4eOHOro npeamMeTa Yepes bubmnoreka IIOK
JAEMOHCTPALMIO IETAM IIPUMEPOB https://m.edso00.ru/863e7c98
29 Xemocunrtes. JlabopaTopuasi padora Ne 7. 1 OTBETCTBEHHOI'0, I'PAKAAHCKOI0
«CpaBHeHHe TpoI1eccoB (POTOCUHTE3A U HOBEACHMA, ITPOABICHUA
XEeMOCHUHTE3A) YEeJIOBEKOIIO0OUS 1
30 AHa’poOHbIe OpraHnu3Mbl. Busibl OpoxxeHus. 1 100pOCepACYHOCTH, Yepe3 MoA00p
JlabopaTopHas paGora Ne 8. «CpaBHeHue COOTBCTCTBYIOLINX TCKCTOB JUIA
MIPOLIECCOB OPOKEHUS U JbIXaHUS» ITCHHA, 3a1a9 U PCIICHUA,
31 AspoOHbIE OpraHU3MBI. DTaIlbl YHEPTETHIECKOTO 1 TPOOJIEMHBIX CHTYaIlHH Jist bubauroreka ITOK
oOMeHa 00Cy’KICHHS B KITacce. https://m.edsoo.ru/863e7aae
32 DHeprust MeMOpaHHOTO rpaJiueHTa NpoToHOB. CuHTe3 | 1
AT®: pabora npotoHHOI AT®-cuHTa3BI
VII HacaeacrBennasi uH(popManus 4 peajn3anus eé B KjieTKe — 9 4acoB
33 Peaknun MaTpu4HOrO CUHTE3A 1 -IPUBJICYECHNE BHUMAHUS bubmuoreka [JOK
IIKOJIbHUKOB K IIGHHOCTHOMY actiekTy | https://m.edsoo.ru/863e796e
34 Tpanckpunims — matpuunslii cuare3 PHK 1 M3Yy4aeMbIX Ha ypOKax sSBJICHHI, bu6muoreka [IOK
OpraHu3zalus ux paboThl C https://m.edso00.1ru/863e796e
35 Tpancnsmus u e€ 3Tans 1 MOJTy4a€MOM Ha YPOKE COLIMATIBHO bubnunorexa LIOK
3HaYUMOM nHpopManuen https://m.edsoo0.ru/863e796e
36 Konuposanue amunokucnot. Poss pubocom B 1-1 — MHULUMPOBAHKE €€ 00CYkKIeHuUs,
O6uocuHTese Oenka BBICKA3bIBAaHUS YYALUMUCS] CBOETO
KonTtpouabnas padora Ne 3 «Cunre3 0enkay» MHEHHUS TI0 €€ TIOBOY, BEIPaOOTKU
37 Opranu3zaiys reHoma y mpoKapuoT U 3yKapHoT 1
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38 MosnekyisipHble MEXaHU3MbI SKCIIPECCHH T€HOB y 1 CBOETO K HEeW OTHOIICHMS;
3yKapuoT
39 Bupycbl — BHekIIeToOuHbIE ()OPMBI KUZHU U 1 bubnmoreka [JOK
obOnuraTHbie Tapa3uThl. [IpakTHyeckas padora Ne https://m.edsoo.ru/863e7540
4. «Co3ganue MOJIENH BUPyCa»
40 BupycHble 3a0051€BaHus U€I0BEKA, )KUBOTHBIX, 1
pactenuii. HaHOTeXHOIOTHH B OMOJIOTUN U METUITIHE
41 HanorexHosornu B OMOJIOTUY Y MEIULINHE 1
IIpomexyTOUHBIH KOHTPOJIb «OOMEH BEIIECTB U
MpeBpalleHre YHepruu B kieTke. HacnencrBenHas
nH(pOpMaLIUA U peanu3aliys e¢ B KJICTKe»
VIII 7Ku3HeHHBI HMKJ KJIETKH — 6 4acoB
42 JKn3HEHHBIN LUK KIIETKU 1 -YCTaHOBJICHUE TOBEPUTEIBHBIX bubmnorexa LIOK
OTHOIICHHUI MEeX Ty yunuteaeMm u ero | https://m.edsoo.ru/863e81b6
YUCHHUKaMH, CIIOCOOCTBYIOLINX https://m.edsoo.ru/863e831e
43 Marpuunsii cunre3 JJHK. 1-1 MTO3UTUBHOMY BOCIIPUSITHIO
IHosyronoBasi KOHTpOJIbLHAsE padoTa yYaIuMHCcs TpeOOBaHUN U TIPOCKHO
44 Xpomocomel. Jlaboparopnasi padora Ne 9. 1 YUUTENs, IPUBJICYEHUIO X BHUMAHUS
«3yueHue XxpoMOCOM Ha TOTOBBIX K 00Cy’KJ1aeMOil Ha YpOKe
MHUKpOTperaparax» nH(pOpMaIIUY, aKTUBU3ALUU X
45 JleneHue KJIETKHM — MHUTO3 1 MMO3HABATEIHLHOM IS TETLHOCTH, bubmuorexa [JOK
MOOYXKIEHUE TIIKOJIbHUKOB https://m.edsoo.ru/863e7dc4
46 Tune! knerok. KapuoknHes 1 IUTOKUHES. 1 co0roaTh Ha YpOKe OOIIeTIPUHSThIC
JlabopaTopnas padora Ne 10. «HaGmonenue HOPMBI TTOBEJICHUS, TIpaBuia
MHUTO3a B KJIETKaX KOHYMKa KOpelIKa JIyKa (Ha O0IIIEHHS CO CTApIIMMU (YUUTEISIMH )
TOTOBBIX MUKPOTIpETapaTax)» U CBEPCTHUKAMH (IIIKOJIbHUKAMH),
47 Perynsinms ;kM3HEHHOTO LIMKJIA KJIETOK 1 IPMHIUIIEL y9€0HOH AUCIUILIMHBL K
CcaMOOpTaHU3AINH
IX Crpoenue u pyHkunu opranu3mon — 17 yacos
48 OpFaHI/ISM KaK €IMHOC LICJI0C 1 -IIpUBJICYEHNE BHUMAHU bubnnoreka HOK
IIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy https://m.edso0.ru/863¢6122
M3y4aeMBIX Ha YPOKAX SBICHMIA, https://m.edsoo.ru/863e632a
49 Tkanu paCTCHHﬁ. JIaﬁopaTopHaﬂ pa60Ta Ne 11. 1 Oopra"usanus ux paGOTBI C

«M3ydyenue TkaHel pacTeHUI»
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50 TkaHu KUBOTHBIX U yesnoBeka. JlabopaTopHas 1 MOJIy4yaeMoil Ha ypoKe COLUAIBHO
padora Ne 12. «3yuenue TkaHeH KUBOTHBIX)» 3HAYMMO# nHpopMaren
51 Opransl. CucteMsl oprasos. Jlaboparopuas padora | 1 — WHULIMAPOBAHUE €€ 00CYKICHNU,
Ne 13. «M3yueHune opraHoB LIBETKOBOI'O PACTEHUS» BBICKA3bIBaHUSl YYALLIUMHKCS CBOETO
52 Onopa Tena opraHu3MoB 1 MHEHHUS 10 €€ TOBOY, BEIPaOOTKHI
53 JIBrKEeHUE OPraHu3MOB. 1 CBOEro K HEW OTHOIICHMUS;
54 [Iutanue opraHu3mMoB 1 VHUIMMPOBAHUE U MOJJIEPKKA
55 [Iutanne MO3BOHOYHBIX KUBOTHBIX. 1 UCCIICIOBATEIIBCKOM JEATEIbHOCTH
[TumeBapuTenbHas cucTeMa YeloBeKa IIKOJILHUKOB B paMKaXx peau3aluu
56 I[I)IXB,HI/IG OpraHu3MOB 1 MU HHIWBUAYAJIBHBIX U I'PYIIIIOBBIX
57 JIpIxaHue No3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA 1 HCCIICN0BATEIIBCKUX HIPOEKTOB, 4YTO
58 TpancnopT BeliecTB y OpraHu3MoB 1 AACT MKOIBHUKaM BO3MOKHOCTB
59 KpoBeHocHas crcTeMa MO3BOHOYHBIX KMBOTHBIX H 1 MPHOOPECTH HABBIK
YenoBeKa CaMOCTOSITEJIbHOTO PELLIEHUS
60 BblE/EHHE Y OPraHu3MOB 1 TEOPETUYECKOM MPOOIIEMBbI, HABBIK
61 3allKTa y OpraHn3MoB 1 reHEpUpPOBAaHUS U E)(l)OpMJIeHI/Iﬂ
62 NMMmyHHas cucteMa yenoBeka 1 COOCTBEHHBIX HIIEH, HABBIK
63 Pa3apa>kxuMocCTh U peryiisanys y OpraHu3MoB. 1-1 YBOKHUTCIIEHOTO OTHOMICHIA K HyKHIM
KonTtpoabHnas padora Ne 4 «CtpoeHue u pyHKUHH u1eM, 0OPMICHHEIM B paboTax
OpPraHH3MOB» JIpYTUX UcclleJoBaTesneil, HaBbIK
64 ['yMopasbHast peryJisius U 3HIOKPHHHAS CHCTEMa 1 ny6anHor5) BBICTYTIJICHHA HICPE
SKHBOTHEIX M UEJIOBEKA ayJIUTOpHUEll, apryMEHTUPOBAHUS U
OTCTaWBaHUS CBOEU TOUKHU 3PEHUS
X Pa3mHoKkeHMe M pa3BHUTHE OPraHU3MOB — 8 yacos
65 @DopMBbI pa3MHOKEHHSI OPTaHU3MOB 1 _TIpUBIICYEHUE BHUMAHUS
66 [TonoBoe pa3mMHOXEHNE 1 IIKOJIbHUKOB K IIEHHOCTHOMY acnekTy | bubmmoreka [JOK
M3y4aeMbIX Ha YPOKaX sSBIICHUH, https://m.edsoo.ru/863e7f4a
67 Meiio3 1 OpraHu3alus ux padboThl C bubmmnoreka [IIOK
MOJTy4aeMOi Ha ypOKe COITUAILHO https://m.edsoo.ru/863e7f4a
68 Tamerorenes. OGpa3oBaHue U Pa3BUTHE TIOJIOBbIX 1 3HaYMMOMN MH(pOpMaLUeH bubmmoreka IJOK
kietok. JIaboparopuas padora Ne 14. «3yuenue — MHULMAPOBAHKE € 00CYXKICHH, https://m.edso00.1ru/863e81b6
CTPOCHMSI MOJIOBBIX KJIETOK Ha TOTOBBIX BbICKA3bIBaHMS yHaIlIUMHUCA CBOCTO
MUKpOIIpernaparax»» MHEHHUS 110 €€ ITOBOJY, BEIPAaOOTKH
69 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB — 1 CBOETO K HEH OTHOLICHUS; bubmuoreka LIOK
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OHTOI'CHEC3

70

3akajika OpraHoB U TKaHEH U3 3apOAbIIIEBBIX
JIMCTKOB.

IIpome:kyTOUHBIH KOHTPOJIb «CTpOoeHHE U
(GyHKIMU OpraHu3MOB. Pa3MHOXKEHNE U pa3BUTHE
OpPraHu3MOB»

71

Ne 15. «BrIsiBlIeHHE TPU3HAKOB CXO/ICTBA
3apObIIIEH TO3BOHOYHBIX YKUBOTHBIX)

Poct u pazButue xuBoTHBIX. JIabopaTopHasi pabora

72

Pa3zmHOxeHue u pa3Bute pactenuii. JJabopatopHas
padora Ne 16. «CrpoeHue opraHoB pa3sMHOXKEHUS
BBICIINX PACTCHHUI»

WHHUIIMMPOBAHKE U TOIJICPIKKA
HCCIIEIOBATEIILCKON JEATEIIbHOCTH
IIKOJIbHUKOB B PaMKax pealiu3aliu
WUMU WHAUBHYaTHHBIX H TPYIIOBBIX
UCCIIEIOBATEILCKUX MTPOCKTOB, YTO
JIACT MIKOJIbHAKAM BO3MOYKHOCTh
proOpECTH HABBIK
CaMOCTOSITEIILHOTO PEIICHUS
TEOPETHUYECKOH MPOOIEMBbI, HABBIK
TeHepUPOBaHUS U 0hopMITCHUS
COOCTBEHHBIX HJICH, HABBIK
YBXKUTEIILHOTO OTHOIICHHS K YKUM
uaesM, opopMIICHHBIM B paboTax
JIPYTHX UCCIIeIOBATENICH, HABBIK
nyOJIMYHOTO BBICTYIUICHUS TIEpe]T
ayTUTOpPUEH, apryMEHTHPOBAHUS H
OTCTaMBaHUS CBOCH TOYKH 3PCHUS

https://m.edsoo.ru/863e8436

XI T'eHeTnka — HayKa 0 HACJIEJICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB — 2 Yaca

73 Hcropust cTaHOBICHUS U pa3BUTUSA TEHETUKU KaK 1 -ucnons3oBanue KT n bu6muoreka [JOK
HayKH JIMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX https://m.edsoo.ru/863e8612
74 OCHOBHBIE NOHATHUS U CUMBOJIbI TEHETUKH. 1-1 TEXHOJIOTUH 00y4eHus,
JlabopaTopnas pa6ora Ne 17. «JIpo3oduia kak 00ecTeunBarouX COBPEMEHHbBIE
00BEKT F€HETUYECKUX UCCIICA0BAHUID) aKTMBHOCTH 00YYaroIIUXcs (TECThI,
Kountpoabsnas padora Ne 5 «PazmHoxkenue u MYJIbTUMEAUNHBIE TPE3CHTALIH,
Pa3sBUTHE OPraHU3MOB) Hay4YHO-TIONYJIIPHbIE TIEpEAayH,
(buIIbMBI)
XIT 3akonomepHocTH HacJjeAcTBeHHOCTH — 10 yacoB
75 3aKOHOMEPHOCTH HACJIEN0BaHUs IPU3HAKOB. 1 - Ucnonb3oBanne UKT n bubmuorexa [JOK
Monorubpuanoe ckpemupanue. [IpakTnueckas JUCTaHIIMOHHBIX 00Pa30BaTENbHBIX https://m.edso00.1ru/863e8878
padora Ne 5. "V3yueHue pe3ynbTaToB TEXHOJIOTUI 00yUYeHUs,
MOHOTHOPUAHOTO CKPEIMBAHUS Y IPO30(PHIBI" 00ecreynBaroIuX COBPEMEHHbIE
76 [uTonornyeckue OCHOBHI MOHOTHOPUIHOTO 1 aKTUBHOCTH 00y4aromuxcst (TeCTHl,
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CKpCIIBaHUs

MYHBTHMCHHIZHBIC IMpE3CHTAI1U,

77 AHnanuzupytoniee ckpemuBanue. Henomnnoe 1 HAay4YHO-TIONYJISIPHBIE TIEPEAAYH,
JOMUHUPOBAHHE (buIbMBI);
- MaunuupoBanue U ogaepKKa
MCCJIEIOBATENBCKOM 1eATeIbHOCTH
IIKOJIbHUKOB B PAMKax peau3aliu
VMU UHAUBUYaTbHBIX U TPYIIIOBBIX
HCCIICIOBATEIILCKUX IIPOCKTOB
78 Jurubpuanoe ckpemupanue. Ilpakruyeckas 1 -_[IpuBneueHue BHUMaHUSA bubnunorexa LIOK
padora Ne 6. «3yueHue pe3yabTaToB TUTHOPUIHOTO IIKOJIbHUKOB K LIEHHOCTHOMY https://m.edsoo.ru/863e89a4
CKPEUIMBAHUSA Y APO30PHIBD) aCIeKTy U3y4YaeMbIX Ha ypoKax
79 [{uTonoruyeckue OCHOBBI AUTUOPUIHOTO 1 SIBIICHHIA, OpPTaHN3aIUs UX PabOTHI C
CKpEeLIMBaHUS MOJIy4aeMOM Ha ypOKe COLIUaIbHO
80 CuermieHHOE HacIeJOBaHUE MPU3HAKOB 1 3HAYMMOI HH(pOopMaIen — bubnmnoreka [HOK
WHUIUUPOBaHUE ee 00CyKIeHus, https://m.edsoo.ru/863e8c60
81 XpoMOCOMHas TEOPHsI HACTIEICTBEHHOCTH 1 BBICKA3bIBaHUS YUALIMMUCS CBOETO
82 I'eneTnka mona 1 MHEHHMs I10 €€ IIOBOY, BEIPAOOTKH bubmnoreka IIOK
CBOETO K HEM OTHOLIEHUS, https://m.edso0.ru/863e8c60
83 'eHOTHI KaK LEJOCTHAs CUCTEMA 1 - Ucnonb3zosanne UKT n
84 I'eHeTHUECKUI KOHTPOJIb Pa3BUTHS PACTCHHUH, 1 JWCTAHIIOHHEIX 00pa30BaTENbHBIX
JKMBOTHBIX U Y€JI0BEKA TEXHOIOT Uit 00ydeHUs,
o0ecreunBaroINX COBpEMEHHbBIE
aKTMBHOCTH 00YyYaroLIUXcs (TECTBI,
MYJIbTHMEINIHBIEC TTPE3CHTAIIH,
HaY4YHO-TIONYJISIpHBIE TIepeiauH,
(buIbMBI
XIII 3aKOHOMEPHOCTH M3MEHYHMBOCTH - 6 4acoB
85 N3meHunBOCTH NPU3HAKOB. BUABI N3MEHYMBOCTH 1-1 - [IpuBiieyeHne BHUMaHUA bu6muoreka [IOK
KountpoJabHnas padora Ne 6 «3akoHoOMepHOCTH ITKOJIBHUKOB K IIEHHOCTHOMY https://m.edsoo.ru/863e8efe
HACJIEICTBEHHOCTI acIeKTy U3y4aeMbIX Ha YPOKax
86 MoaudukanmonHas U3MEHUYNBOCTh 1 SIBJICHHH, OpTraHU3aIust ©X padOTHI C
87 BapuanvoHHBIN psii ¥ BapralMOHHAs KpHUBasl. 1 IIOJIy4a€MOM Ha YPOKE COLIMAIIBHO

JlabopaTopHas padora Ne 18. «MccnegoBanue
3aKOHOMEPHOCTEN MOAUPHUKAITMOHHON
U3MCEHYUBOCTH. HOCTpOGHI/Ie BAapHAIMOHHOI'O pAda 1

3HaYUMON nH(popmManuen —
MHUIMMPOBAHHUE €€ 00CYXICHHUS,
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BapHaIlMOHHON KPUBOII»

BBICKA3bIBAHUSA YUAIIUMHUCA CBOCTO

88 I'enoTunmveckast u3MeHIUBOCTh. KoMOMHATHBHAS MHEHUS 110 €€ TIOBOAY, BEIPAOOTKHU bubnuorexa [JOK
W3MEHUYUBOCTD CBOEro K HE OTHOIICHMUS; https://m.edsoo.ru/863e8efe
89 MyrtaunonHas n3mMeHunBocTb. IIpakTnueckas - Ucnonb3oBanue UKT u bu6muoreka [IOK
padora Ne 7. «MyTtaruu y 1po30¢uisl (Ha TOTOBBIX JUCTaHIIMOHHBIX 00Pa30BaTENbHBIX https://m.edsoo.ru/863¢8efe
MUKpOIIpenaparax)» TEXHOJIOTUH 00y4eHus,
90 3aKOHOMEPHOCTH MYTallMOHHOIO TIpoLiecca. 00€eCIeunBaOIIMX COBPEMEHHBIE
DIHUreHeTHKa U MUTEeHOMHUKA aKTUBHOCTH 00y4aIOIIUXCs (TECTBI,
MYJIbTUMEIUIHBIEC TPE3CHTAIIH,
Hay4YHO-IIONYJISIpHbIE TIEpeaayH,
(UIBMBI
XIV  TI'eneruxa yesioBeka — 3 yaca
91 I'eneruka yenoseka. [IpakTuyeckas padora Ne 8. YcTaHOBJICHUE TOBEPUTEIBHBIX bubnmnoreka [HOK
«CocTaBieHue U aHAJIU3 POIOCIOBHOMY OTHOLIEHHI MEX/Ty YIUTEEM U €ETO https://m.edsoo.ru/863e8d78
92 MeTo b1 MEAUIIMHCKON TEHETUKH Y4YEeHHUKaMH, CIOCOOCTBYIOIINX
93 3HaueHue MEAUIIMHCKON T€HETUKU B MO3UTUBHOMY BOCHPHUSTHIO
MIPEIOTBPAILICHUH U JICUCHUHN T€HETHUECKUX y4almMHcs TpeOOBaHUN U POCHO
3a00JIeBaHUH YeIOBEKa YVUUTEIIS, TPUBJICYCHUIO HX BHUMAHUS
K 00Cy>/1aeMoii Ha ypoke
nH(OpPMAIINY, AKTUBU3AIUN X
IMO3HABATEIILHOM JICSITSIIEHOCTH,
o0y KAeHNE IKOJIbHUKOB
c00JII0/1aTh HA YPOKE OOIICTTPUHSITHIC
HOPMBI TTIOBEJICHHU S, TPaBUIIa
OOLIEHUS CO CTapIIUMU (YUUTEIISIMHU)
U CBEPCTHUKAMH (IIIKOJIbHUKAMH),
TIPUHITAITEI YIeOHOM TUCITUTUTHHBI 1
CaMOOpraHu3aluu
XV | Cenexkuusi opranusmoB — 4 yaca
94 OcHoBHbl€ TOHATHA cenekuuu. JlaGopaTopHas - [IpuBiieyeHne BHUMaHUA bu6muoreka [IOK
pabora Ne 19. «M3yueHue copTOB KyIbTYpPHBIX IIKOJIbHUKOB K [IECHHOCTHOMY https://m.edsoo.ru/863e9214

paCTeHI/II\/’I " IOpoa AOMAITHUX KUBOTHBIX)

ACIICKTY U3Yy4YaCMbIX Ha YPOKax
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95 Mertonpl ceneKmonHol padoTel. JIaGopaTopHas 1 SIBJICHHH, OpraHU3a1us X padOoThI ¢
pabora Ne 20. «3yueHne METOIOB CEeNIEKIIUU IIOJIy4a€MOM Ha YPOKE COLIMAIBHO
pacTeHui 3HaYUMoOM nHpopmanuen —

96 JlocTrxkeHus CeNeKIMn paCTeHUH U 5KUBOTHBIX. 1 WHUIIUUPOBAHUE €€ 00CYKIeHUS, but6mmoreka [IOK
IIpakTuyeckas padora Ne 9. «IIpuBuBka BBICKA3bIBaHUS YUYALIUMHUCSI CBOETO https://m.edsoo.ru/863e9214
pacTeHui. MHEHHUS 110 €€ MOBOJY, BEIPAaOOTKH

CBOETr0 K HEell OTHOILIEHUS;

97 CoxpaHeHue, U3y4YEeHHE U UCTI0JIb30BAHUE 1-1 - Ucnons3zoBanue UKT u
TFE€HETUYECKUX PECYPCOB JUCTaHITMOHHBIX 00Pa30BaTENbHBIX
I'onoBoii KOHTPOJIL TEXHOJIOTUH 00y4eHus,

o0ecreynBaroIUX COBPEMEHHbBIE
aKTUBHOCTH 00y4aroImuxcst (TeCThl,
MYJIbTUMEINIHbBIE PE3CHTAINH,
Hay4YHO-IIONYJISIpHbIE TIEpeaayH,
(UIBMBI

XVI buorexHoJiorusi u CHHTeTHYecKasi OuoJsiorusi — 4 yaca

98 buortexHosorus Kak Hayka u OTpaciib POU3BO/ICTBA. 1 - [TpuBneueHue BHUMaHUs bubnuorexa [IOK
IIpakTnyeckas padora Ne 10. «M3yuenue IIKOJIbHUKOB K LIEHHOCTHOMY https://m.eds00.1ru/863e9336
00BEKTOB OMOTEXHOJIOTUI aCHEeKTy MU3y4YaeMbIX Ha ypOKax

99 OcCHOBHBbIE HAIIPABJIEHUSI CHHTETUYECKON OMOJIOTUI 1 SBJICHUH, OpraHu3alus ux paboTsl ¢

100 | XpomocomHas ¥ TeHHas MHXKEHEePUs. 1 [IOJIy4Ya€MOM Ha YPOKE COLIMAIBHO
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101 MenuuuHckue OMOTEXHOJIOTUN 1 3HaYUMOM uHpopMaren

— UHUIIMUPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBAaHUS yUAIIUMHCS CBOETO
MHEHHS TI0 €€ TIOBOY, BBIPAOOTKH
CBOETr0 K HEeil OTHOILLIEHUS;

- Ucnons3zoBanue UKT u
JUCTaHIIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTUH 00y4eHus,
o0ecreynBaroIuX COBpEMEHHbBIE
aKTUBHOCTH 00y4aromuxcst (TeCThl,
MYJIbTUMEINIHbBIE PE3eHTAlNH,
Hay4YHO-IIONYJISIpHbIE TIEpeaayH,

(UIBMBI
XVII | IToBTOpeHue, 06001menne, cucTeMaTu3anms 3Hanuii — 1 yac
102 | Pe3epBHbIii ypOK. 1 [IpuBneuenne BHUMaHUSA
[ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3allUs] 3HAHUIA [IKOJIbHUKOB K IEGHHOCTHOMY

aCIeKTy N3y4YaeMbIX Ha ypoKax
SIBIIGHUH, OpraHu3aIusi X paboTsl ¢
MOJYy4aeMOil Ha yPOKE COLMAIIBHO
3HaYMMOM nHpopmanuei

— UHULMUPOBAHUE €€ 00CyKIEeHNUs,
BBICKA3bIBaHUS YUAIIUMKCS CBOETO
MHEHHUS 110 €€ OBOJY, BBIpaOOTKU
CBOET0 K HEH OTHOLLICHHUS;

Hroro: 102 yaca: 1abopaTopHbIx padot 20; npakTuyeckux pador 10, ypokoB KOHTPoIs 9 (BXOAHOM, IPOMEKYTOYHBbIE 7, TO0BOM)




11 KITIACC

Ne Tema yueOHOTO0 3aHATHS Koa- | JesATeJbHOCTH yUUTEJISI € Y4€TOM 0P//IOP
BO (enepanbHOii MPpOrpaMMbl BOCIIMTAHUSA
Yacos-
KOJI-BO
KOHTP.
pao.
I 3apo:xaenune u pazBuTHE IBOJIOLMOHHBIX NpeAcTABJIeHN B OuoJiorum — 4 yaca
1 OodmoninonHas reopus Y. Jlapsuna. 1 VYcraHoBieHUE TOBEPUTEIbHBIX bu6muoreka [IOK
OTHOLICHHI MEX/Ty YUHTEIIEM U €T https://m.edsoo.ru/863ea20e
2 JIBroKy1ye Cuiibl HBONIFOLMHU BUIOB 110 Y. JlapBuHy 1 Y4EeHHUKaMH, CIOCOOCTBYIOIINX bu6nuoreka [JOK
MIO3UTUBHOMY BOCIIPUSTHIO YUAITUMHCS https://m.eds00.ru/863e9570
3 bops6a 3a cyliecTBOBaHNE, ECTECTBEHHbIN U 1 TpeOOBaHUM U IPOCHO yuuTE,
HCKYCCTBEHHBIN 0TOOp MPUBJICUYCHHUIO UX BHUMAHUS K
4 DopMUPOBAHUE CUHTETHYECKON TEOPUHU IBOJIFOLIUH. 1-1 o0cysk1aeMoii Ha ypoke HH(OpMaIuy,
Bxonnoit KOHTPOJIb AKTHUBHU3AIIMU HUX I[I0O3HABATCIbHOU
JeATeNIbHOCTH, MTO0YKAEHUE IIKOJIbHUKOB
co0Ir01aTh Ha YPOKE OOIICTIPUHATHIC
HOPMBI [TOBEJICHUSI, ITpaBHJiIa OOILEHUS CO
cTapmuMH (YUUTENSIMU) U CBEPCTHUKAMU
(LIKOJIBHUKAMM ), TIPUHIIMITBI yU4eOHO
JUCIUIUIMHBI U CAaMOOPraHu3aluu
I MuxpodBoswonus u eé¢ pe3yabTaThl — 14 yacoB
5 OTarbl 3BOTIOLMOHHOIO MpoIecca: MUKpO3BooIus | 1 - [IpuBneveHre BHIMaHUs IIKOILHUKOB K | bubmnoreka [TOK
1 MaKpOIBOTIOLHS [IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha https://m.edsoo.ru/863e9cle
6 [MTonynsnus — 37eMeHTapHas €JMHHLA SBOJIOLMN 1 ypoKax sBICHH, opranu3aius ux padorsl | bubmmorexa LIOK
C TOJTy9aeMOi Ha YPOKE COIHAIIBHO https://m.eds00.1u/863e99c6
7 3akoH reHeTudeckoro pasHosecus k. Xapau, B. 1 3HAYUMOM nHpopmanuei
Baitn6epra. JlabopaTtopHnas padora Ne 1. — UHUIIMMPOBAHKE €€ 00CYKICHHS,
«BpIsiBIIEHNE U3MEHUNBOCTH Y 0COOEH OHOTO BUIa» BBICKa3bIBaHUS yUAIIIMUCS CBOETO
8 DnemMeHTapHbIe PaKTOPhI IBOJIOLUN 1 MHEHHUS T10 ee MOBOAY, BbIpaboTkH cBoero | bubauoreka [JOK
K HEl OTHOIICHMUS; https://m.edsoo.ru/863e9da4
9 D ekt ocnoBarens. IPHEKT Oy THUIOUHOTO 1 - Ucnionb3oBanne KT 1 qucTaHIMOHHBIX

TOpJIbIIIKa

06pa3OBaTCJIBHBIX TEXHOJIOT Ui O6y‘-ICHI/ISI,
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10 Murpauuu. M3omsuuu nomynsuii: reorpadudeckas, o0ecreunBarouX COBPEMEHHbIE
Oouosornyeckas AKTUBHOCTH 00y4Jaromuxcs (TeCThl,

11 EctecTBeHHBIN 0TOOpP — HaAMpaBJISIONINH (HaKTOP MYJIbTUMEAUIHBIE IPE3EHTALUN, HAYYHO- bu6muoreka [IOK
IBOJIIOIIUHT MOIYJIIPHBIC NTepeaayuu, (GUIbMbI https://m.edsoo.ru/863e9ed0

12 [TonoBoii oT60p

13 [IpucnocoGaeHHOCTh OPraHU3MOB KaK pPe3yJIbTaT bu6muoreka [IOK
MHUKpo3BoIonnU. JIaGopaTopHasi padora Ne 2. https://m.edsoo.ru/863e9fde
«M3yuenue apomoph030B U UANOATANTALUN Y
pacTEHUN U KUBOTHBIX»

14 [Ipumeps! npucnocodaeHuil y OpraHu3MoB: bubnmnorexka HOK
MopdoJIorHIecKue, GU3H0IOTHICCKUE, https://m.edsoo.ru/863e¢9cle
OnoxuMHuYecKue, moseacHueckue. Jlaboparopuas
padota Ne 3. «IIpucnocoGaeHusT OPraHU3MOB U UX
OTHOCHTEIbHAs 1[eJ1eCO00Pa3HOCTh)»

15 Bun, ero kpurepuu u crpykrypa. JlabopatopHas
padota Ne 4. «CpaBHEHME BHJIOB T10
MOp(}oTOrHUecKOMY KPUTEPHIO»

16 Crpykrypa Buga

17 Bunoob6pazoBanue kak pe3yJibTaT MUKPOIBOJIIOIUN

18 CB$13b MUKPO3BOJIIOLUHU U 3MTUIEMUOJIOTUN

III MaxposBomonusi U e¢ pe3yJabTaTbl — 6 4acoB

19 MaxkposBomrorusi. [laneoHTon0rnueckne MeTo bl - Ucnonb3oBanne UKT u aucTaHIMOHHBIX
W3Y4YEHUS 3BOIIOLNN 00pa3oBaTeNbHBIX TEXHOJIOTHI 00yUYeHus,

20 buoreorpaduueckue MeTOAbI U3YUYESHHS SBOITIOLIUU o0ecrevynBaroIINX COBpEMEHHbBIE

21 OMOpPHOJIOTHYECKUE U CPABHUTEIHHO- AKTUBHOCTH 00YYarOIIUXCsl (TECTHI,

Mop(ororuueckre MeToAbl U3y4EeHHUS IBOTIOIIUU MyJIbTUMEIMIHBIE IPE3EHTAINN, HaYIHO-

22 MosnexysipHO-TeHEeTUUECKIE, ONOXUMUYECKUE 1 TOIyJISPHBIE NIEPENayun, (PUIbMEI);
MaTE€MaTUYCCKHE METOAbI U3YUYCHUS IBOJIIOLINHN - I/IHI/IHI/II/IPOBaHI/Ie " IIOAACPIKKa

23 OG1iIHe 3aKOHOMEPHOCTH DBOJIOLHIH MCCIIEIOBATENbCKOM JIEATEIbHOCTH

24 AnantusHas paguanus. HepaBHOMEPHOCTB TEMIIOB HIKOJIbHUKOB B pAMKaX pcau3alni MU

OBOJIIOIMH.

HHIWBHUAYAJIbHBIX U I'PYIIIOBBIX
HCCIICAO0BATCIILCKUX ITPOCKTOB
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10Y

IIpoucxoxaenue u pa3BuTHe KU3HU HA 3emJie — 15 yacos

25 Hayunble runoTe3bl IPpOUCX0XKICHUS )KU3HU HA 1-1 - [IpuBneueHne BHUMaHUS IKOIBHUKOB K | bubnmoreka [IOK
3emute. [IECHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha https://m.edsoo.ru/863eaSa6
IIpomesKyTOUHBIH KOHTPOJIb «3apOXKICHUE U YpOKax sSIBICHUH, OpraHnu3anus ux paboTsl
Pa3BUTHUEC 3BOJIIONMOHHBIX IIPEACTaABIICHUN B C HOquaeMOﬁ Ha YPOKE COLMAIBHO
Ouoaorur. MUKpOIBOIIIOLUS U €€ PE3YyIbTaThI. 3HAUNMOit HH OpMALIHEH —
MakposBosronus U €€ pe3yJIbTaThly MHULIMPOBAHNE ee 00CYK/ICHHS,
26 JloHay4HBIE IPEICTABICHMS O 3apOKICHUH KU3HU 1 BBICKA3bIBAHMS YUAIIIMUCS CBOETO MHCHIS bubmuorexa [IOK
10 €€ MOBOJY, BEIPAOOTKH CBOETO K HEM https://m.edsoo.ru/863eabbe
27 OCHOBHBIE ATaIbl HEOPTAHUYECKOM IBOJTIOLIMHI 1 OTHOLIEHHS,
28 ['urioressl 3apOKaACHUS KU3HU 1 - Ucnonszosanne UKT u qucranmmonnsx | bubmoreka IOK
06pa30BaTENBHBIX TEXHONOT i 00yuenus, | Nitps://m.edsoo.ru/863ca8be
29 I/ICTOpI/Iﬂ 3eMid 1 MECTOAbI ee N3y4CHUA. 1 06eCHe‘II/IBaI-OH_[I/IX COBPEMEHHEIE
JlabopaTopHasi pabora Ne S. «M3y4yeHue u AKTUBHOCTH OOYYarOIIMXCs (TECTHI,
ONMCAaHUE UCKOMAEMbIX OCTAaTKOB JIPEBHUX MyJIbTUMEIUIMHBIE TIPE3ECHTAINH, HAYYHO-
OpraHru3MOB» MOYJISIPHEIC TTepeIadu, (PrIbMbI
30 HauanbHbie 3Tanbl opraHUuYecKoi 3BOIOLNN
31 DBOJIOUS 3yKapuOT
32 OcHOBHBIE ATaIbl IBOTIOIUN PACTUTEIILHOTO MUPA.
IIpakTnueckas padora Ne 1. «M3yuenue
0COOEHHOCTEH CTPOEHUS PACTEHUI Pa3HbIX OT/AEIOB»
33 OCHOBHBIE 3TaIbI BOTIOIUN KUBOTHOTO MUPA 1 - Ucnionw3oBanme UKT U nUCTaHIIMOHHBIX
34 Opomtonus )KuBOTHBIX. [IpakTHueckast padora Ne 1 00pa30BaTeNbHBIX TEXHOJIOTUI 00y4eHus,
2. «M3yueHne ocoOeHHOCTEH CTpOEHHS o0OecreunBaroIUX COBpEMEHHbBIE
TTO3BOHOYHBIX KHUBOTHBIX) AKTUBHOCTH 00YYarommxcs (TeCThl,
35 PazButue xu3HM Ha 3emiie 10 3paM U IepruoaM 1 MYJIbTUMEAUINHBIE PE3EHTAlMU, HAYYHO-
36 MaccoBble BEIMUPaHUsI — 3KOJIOTHYECKUE KPU3UCHI 1-1 HOMYJISIpHbIE Nepeauu, GUIbMbl);
[Ipomwnoro. - MHunuupoBaHue v nojajiep:xka
IIpomexyTouHbIii KOHTPOJIb «IIpoucxoxaenue u HCCIIEN0BATENIbCKON AEATEIbHOCTH
pa3BUTHE )KM3HU HA 3emJie» IIKOJIbHUKOB B paMKax peain3aliii UMH
37 CoBpeMEHHBIN DKOJIOTHYECKUI KPU3HC, ET0 1 WHAVBUAYAJIbHBIX U IPYNIIOBBIX
0COOEHHOCTH HCCJIEIOBATENbCKUX MTPOEKTOB
38 CoBpeMeHHas CUCTEMa OPTraHUYECKOTO MPOIILIOTO 1 bubnuoreka [IOK
https://m.edsoo.ru/863ea48e
39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTraHU3MOB 1



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

V Ilpoucxo:xaeHue yejioBeKka — aHTponoreHes — 10 yacos

40 AHTpPOINOJIOTHS — HayKa O YEJIIOBEKE 1 - IIpuBiicueHre BHUMAHUS MIKOJABHUKOB K | bubimoreka [JOK
LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha https://m.edsoo.ru/863eac2c
41 PazBuTue npencraBiaeHuii 0 IPOUCXOKICHUU 1 YpOKax sSIBICHUH, OpraHnu3anus ux paboTsl
YeJI0BEKa C TIOJy4yaeMol Ha YPOKe COI[HAIbHO
42 MecTo 4enoBeka B CUCTEME OPTraHMYECKOr0 MUpA. 1 3HaYUMOM nH(popManuen —
JlabopaTopHas pa6ora Ne 6. «3yueHue WHUIUUPOBAHUE €€ 00CYKICHHUS,
0COOEHHOCTEN CTPOEHHUSI CKEJIeTa YeOBeKa, BBICKa3bIBAHUS YUAIIUMICS CBOETO MHEHUS
CBSI3aHHBIX C IPSIMOXOXKICHUEM» 0 €€ MOBO/Ty, BIPAOOTKH CBOETO K HEl
43 JIBYOKyIIME CUITBI aHTPOTIOTEHE3a 1 OTHOLICHHS, bubnnoreka [JOK
- Ucnonw3zoBanune UKT u qucrtanuuonnsix | https://m.edsoo.ru/863ead44
44 CooTHOIIEHHE OHOJIOTHYECKUX U COLMATbHBIX 1 00pa3oBaTeNbHbIX TEXHOJIOTUN 00y4YeHUs,
(hakTOpOB B aHTPOIOTEHE3E o0ecreunBaroIIUX COBPEMEHHbBIE
45 OcHOBHBIE CTaIMH AHTPOIIOTEHE3a 1 AKTUBHOCTH 00YyYarommxcs (TeCThl,
46 [Taneorenerrka u najaeoreHOMUKa 1 MyJIbTUMEINIHBIE IPE3CHTALNH, HaYIHO-
47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKA. 1-1 NOIYJISIPHBIE [IEpeavu, PUIbMBI
IlosyronoBasi KOHTpO/IbHAs1 padoTa
48 Uenoseueckue pacel. [IpakTuyeckas padora Ne 3. 1 bubnunoreka [JOK
«3yueHne HKOJIOTHYECKUX AN Talui YEI0BEKa https://m.edsoo.ru/863eaea2
49 MexIUCIUTIITMHAPHBIE METO bl AaHTPOTIOJIOTHUH. 1

VI DJkonorus — HayKa 0 B3aHMOOTHOIICHUSIX OPTAaHM3MOB U HAIOPTaHU3MEHHBIX CHCTEM € OKPYKalolel cpenoit — 3 yaca

50 3apoXkKI€HUE U Pa3BUTUE DKOJIOTUU 1 - Ucnonp3oBanne UKT u nucTaHIIMOHHBIX
51 Mertoasl sxonoruu. Jlaboparopnasi pa6ora Ne 7. 1 00pa3oBaTeNbHBIX TEXHOJIOTHH OOyYEHHS,
«3yueHne METOJI0B HKOJOTHYECKUX UCCIIEIOBAHUIN o0ecreynBaroIIUX COBPEMEHHbBIE

52 3HadeHne DKOJIOTMYECKNX 3HAHUM IS YEI0BEKa 1 AKTUBHOCTH 00y4aroImuxcs (TeCTHI,
MYJIbTUMEANIHBIE PE3EHTALIUN, HAYYHO-
MOMYJIsIpHBIE Nepeiayn, PUIbMBbI);
- MHunumupoBanue U nojgaepxka
HCCIIEIOBATEILCKOM JIEITENHLHOCTH
IIKOJIbHUKOB B paMKax peain3alui UMH
WHIUBHUTYATHHBIX U TPYIIOBBIX
MCCJIEI0BATENBCKUX IPOEKTOB

VII Opranusmsl 1 cpeaa o0MTaHus — 9 yacos



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

53 DKOJOTHYeCcKue GaKTOPbI 1-1 - I[IpuBieyenne BHUMaHMS IIKOJLHUKOB K | bubmmorexa IIOK
IIpome:kyTOUHBII KOHTPOJIL «BBe1eHNEe B IIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha https://m.edsoo.ru/863eafec
OHMO0JIOTHIO» YPOKax sIBJIEHU, OpraHu3alus ux pa60TLI

54 Abuotnyeckue pakTopbl. CBET Kak IKOJIOTHYECKUH 1 C MOJIy4aeMOl Ha YPOKE COI[HAILHO bubmmorexa LIOK
¢dakrop. JlabopaTopHasi padora Ne 8. «BrisBiieHue 3HAYUMOMN HH(pOPMAIHEn — https://m.edsoo.ru/863eb10e
MPUCTIOCOOTICHUN OPTaHU3MOB K BIMSTHUIO CBETa»

55 Abuotnueckue pakTopsl. Temmneparypa kak 1 WHUIUUPOBAHUE €€ 00CYKICHHUS,
skosoruueckuii pakrop. Jlaboparopuasi padora Ne BBICKA3bIBAHUS YUYAIIIUMKCSI CBOETO MHEHUS
9. «BrIsiBICHHE TPUCTIOCOOTICHUN OPTaHU3MOB K II0 €€ IIOBOJLY, BEIPA0OTKH CBOETO K HEM
BIIUSTHUIO TEMIIEPATyPhD» OTHOILICHMS,;

56 AbGuoTndeckue GpakTopsl. BiaakHOCTh Kak 1 - Ucnonb3zoBanue UKT u nucTaHUIMOHHBIX
skosoruueckuii hakrop. Jlaboparopuasi paéora Ne 00pa30BaTeNIbHBIX TEXHOJIOTUI 00y4eHus,

10. «KAHaTOMHUYECKHE OCOOEHHOCTH PaCTEHUH U3 o0ecreunBaroIIUX COBPEMEHHbBIE
Pa3HbIX MECT OOUTAHUSD AKTUBHOCTH 00YYarommxcs (TeCThl,
57 Cpenpl 0OMTaHKS OPraHU3MOB 1 MYJIbTUMEAUNHBIE IPE3EHTAMU, HAYYHO- bu6mmoreka [IOK
MOMYJISIPHBIE TTepeIayu, PUIbMbI https://m.edsoo.ru/863eafec

58 buonornueckue puTMmsl

59 JXuznennrie (opMbI OPraHU3MOB

60 buotnueckue Gpakrops bubnnoreka [JOK

https://m.edsoo.ru/863eb348

61 3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI TSI 1-1
CYLIECTBOBaHMS OPTaHU3MOB B Cpejie OOUTaHUs
IIpomexyTOYHBINH KOHTPOJIb «OPraHu3MBbl U Cpeaa
o0UTAHUSSD

VIII JkoJjiorusi BUAOB U MOMYJasiuuii — 9 yacoB

62 DKOJIOTMYECKHUE XapaKTEPUCTHKU MOMYJISLNN 1 - Ucnonb3zoBanne UKT u nucTaHIMOHHBIX

63 OCHOBHBIE IOKA3aTENN NOIYJISALUHU: YUCIEHHOCTD, 1 00pa30BaTeNIbHBIX TEXHOJIOTUI 00y4eHus,

IJIOTHOCTb, BO3pAcTHAs U MOJIOBAsi CTPYKTypa o0ecreunBaroIUX COBpEMEHHbBIE

64 OCHOBHBIE TIOKA3aTENN NOMYJISLUU: POKAAEMOCTD, 1 AKTUBHOCTH 00Y4aroLInXcs (TECTHI,
IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUU MYJIbTUMEUIHbIE TPEe3eHTAlUH, HAyYHO-

65 DKOJIOTHYECKasi CTPYKTYypa MOITYJIALHANA HOMYJIIpHbIE Nepeauu, (pUabMbl)

66 JluHamMuKa MOMyJISIUHN U €€ PEryIIsILus.

67 Kpussle pocta uncienHoct nonyssiniu. Kprusbie

BbIDKHBaHUA



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863eb348

68 Okosoruyeckas Hulia Buaa. Jlaboparopnas padora | 1
Ne 11. «IIpucnocoGaeHust CeMsH pacTeHUH K
pacceneHuo»
69 Bup xak cucrema nomysisiui
70 3aKOHOMEPHOCTH MOBEJCHMS U MUTPALIMi YKMBOTHBIX
IIpoMe:kyTOUYHBIH KOHTPOJIb
«DKOJIOTHSI — HayKa O B3aHMOOTHOIICHUSX
OpPraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM C
OKpYy>Karolei cpeioit. OpraHusmesl U cpeaa
O0UTaHUs. DKOJIOTHUS BHIOB U TOIYJISIHIDY
IX JKOJIOTHS cO001IeCTB. JKOJOrH4ecKkre cucreMbl — 12 yacos
71 Co00111€cTBO OpraHu3MOB — OHOIICHO3 1 - [IpuBneyeHre BHUMaHUS MIKOJIBHUKOB K bu6mmoreka [IOK
LIEHHOCTHOMY aCIIeKTy U3y4aceMbIX Ha https://m.edsoo.ru/863eb46a
72 DKkocucTeMa Kak OTKpbITasi CUCTEMA 1 ypOoKax sBJICHUH, opranu3anus ux padorsl | bubnmuoreka LJOK
KpyroBopoT BemecTs 1 OTOK SHEPTHH B C MOJIy4aeMOi Ha yPOKE COL[MAIIbHO https://m.edsoo.ru/863eb46a
SKOCUCTEME 3HaYUMOM nHpopmManuen —
73 HToroBasi KOHTpoOJIbHAasI padoTa 1-1 WHUIIUHUPOBAHUE €€ 00CYKICHHS,
BBICKA3bIBAHUS yYaIlUMKCS CBOETO MHEHHS
74 OCHOBHBIE [TOKA3aTEIN IKOCUCTEMbI 1 0 €€ IOBOJTYy, BEIPAaOOTKH CBOETO K Hell
75 DKOJIOTHYECKHUE MTUPAMHU/IbI OTHOIIICHUS; bu6mmorexa [IOK
- Ucnonb3oBanne UKT u qucranmmonnsix | https://m.edsoo.ru/863ebSfa
76 N3meHeHus coob111ecTB — CyKIecCuu 00pa30BaTeNbHbIX TEXHOJIOTUNA 00y4eHus,
77 ITpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. 00eCIeYnBaOIIMX COBPEMEHHBIC
DKocucTeMbl MOpel U OKEaHOB AKTUBHOCTH 00yYaromuxcs (TeCThl,
78 IIpupoaHbIE IKOCUCTEMBI. DKOCUCTEMBI TYH/Ip, 1 MyJIbTUMEMIHBIC PE3CHTALIMH, HayYHO-
JIECOB, CTEMEH, MyCTHIHB MIOITYJISIPHBIE TIepeauu, (PUITbMBbI
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
80 VYpb6oskocuctemsl. [IpakTuyeckasi padora Ne 3. 1
«M3yuenue u onucanue ypooIKOCUCTEMBI»
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 1
B3aUMOJICVICTBUI OPTaHU3MOB B SKOCUCTEMAX
82 MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN pa3HbIX 1-1

THUIIOB Ha CY60praHI/I3MeHHOM, OPraHu3MCHHOM,

MOIYJIALMOHHOM U 3KOCUCTEMHOM YPOBHSX
IIpoMe:kyTOUHBII KOHTPOJIb «JKOJIOTHUsI



https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863eb5fa

COO00IIECTB. JKOJOrHYEeCKHe CHCTEMbD)

X  buocdepa — rinodanbHast 3kocucTemMa — 6 4acon
83 buocdepa — obmeranerapHas o6omouka 3emim - Ucnone3oBanwe UKT u aucrannmonnsix | bubnuoreka IIOK
00pa3oBaTeIbHEIX TeXHOIOrHi 00ydenus, | https:/m.edsoo.ru/863ebb5e
84 VYuenue B. 1. Bepnaackoro o 6uocdepe o0ecreunBaroIuX COBPEMECHHBIC
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOC(EPHI AKTUBHOCTH 00yYaromuxcs (TeCThl, bubmumoreka LIOK
MYJIbTUMEMHHBIC TIPE3CHTAINN, HAYIHO- https://m.edsoo.ru/863ebd16
86 KpyroBopoTs! BenecTB 1 6MOre0XUuMHUYECKUE LIUKIIbI HOITYJISIPHBIE TIepeadu, (GUabMbl)
87 3oHanpHOCTH OMOoCchepbl. OCHOBHBIC OMOMBI CYIIIN.
88 YcroitunBocTh Ouocheps
XI YesoBek n OKpyxkawuas cpeaa — 6 4acon
89 DKOJIOTHYECKHE KPU3HUCHI U X IPUYHHBI - MHunumupoBaHue u nojiepxka
90 BosneiicTBue uenoBeka Ha 6uochepy HCCIIEIOBATENLCKOM JIEATETbHOCTH bubnuorexa [JOK
IIKOJIbHUKOB B paMKax peaiu3aluy UMU https://m.edsoo.ru/863ebale
91 AHTpOIIOTEHHOE BO3CHCTBIE HA PACTUTEIBHBIN U WH/IMBUYATBbHBIX U TPYTITOBBIX
KUBOTHBIA MHP UCCIIEI0BATEIbCKUX ITPOEKTOB
92 OxpaHa npupobt
93 OcCHOBHBIE TPUHIIUIIBI yCTONYUBOIO PA3BUTHS
YeJI0BEYEeCTBA U MIPHUPO/IBL.
94 PanronanbHOE MPUPOOIIOIB30BAHUE U COXPAHEHNE
OMOJIOTNYECKOT0 pa3Hoo0pa3us 3emiu.
X1 IHoBTOpEHME, 00001IEHHE H3YUYEHHOT0 — 8 YacoB
95 O6o00611eHne o reMe «MHKpPO3BOIIOLHUS U €€ [TpuBneueHre BHUMaHMS NIKOJIBHUKOB K
pe3yIbTaTbD» IICHHOCTHOMY aCHCKTYy N3y4YacMbIX Ha
96 O6o061eHne Mo TeMe «Makpo3BOIIOLHUS U €€ ypOKax SIBICHUH, OpraHu3aIus X paboThl
pe3ybTaThbDy C TOJTy9aeMOi Ha YPOKE COIHAIIBHO
97 O6o06menue o reme «lIporcxoxieHne u pa3BUTHE 3HAYMMOI HH(popMaren —
KU3HU Ha 3eMie» WHUIUHUPOBAHUE €€ 00CYKICHHUS,
98 O6061menue o teme «lIpoucxoxaenne yenoBeka — BBICKA3bIBaHUS YYaIlIMMUCS CBOEIO MHEHUS
AHTPOTIOTCHE3» 10 €€ MOBOTY, BRIPAOOTKH CBOETO K HEl
99 O600611eHue 10 TeMe « IKOJIOTUS — HayKa O OTHOLLICHMS,

B3aMMOOTHOIICHUAX OPTraHHU3MOB

- Ucnonp3oBanne KT n mucTaHImOHHBIX



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

100 | O606menue no reme «Opranu3Mel U cpea 1 00pa30BaTeNbHBIX TEXHOJIOTUH 00y4eHus,
oOUTaHUS o0ecreunBaroIIUX COBPEMEHHbBIE

101 | O6o61eHue o TeMe « IKOJIO0TrHsl BUIOB U 1 AKTUBHOCTH 00y4Yaromuxcs (TeCThl,
TIOITYJISITIHIA MYJIbTUMEIUIHBIE IPE3CHTAIIMN, HAYYHO-

102 | O606menue o Teme «buocdepa — rmodanbHas 1 HOTYJISIPHBIE NIepeauu, (PUiIbMbI
HKOCUCTEMA»

Hroro: 102 yaca: madboparopHbix padort 11; npakTuyecknx pador 3; ypoKoB KOHTPOJISA 8 (BXOAHOM, MPOMEKYTOYHBIX 6, MTOrOBbIIi)




