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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mnpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PepepaibHOM paboyeil mporpaMMbl BOCITUTAHUS.

Yuebubiii npeamer «buosorus» yriayonéHHoro ypoBHs uzydeHus (1011
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHoW obsactu «EctecTBeHHO-
HayuyHbIe ipeaMeTsly. CornacHo nojoxeHusm OI'OC COO npodusnbHbie yueOHbIE
OpeaIMeThl, H3y4daemble Ha YrIyOJNEHHOM YpOBHE, SIBIAIOTCS  CIOCOOOM
muddepenpanii  oOydeHUsT Ha YPOBHE CpeAaHero ooOmero oOpa3oBaHUs H
IPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpPEIHUM
o01muM, cpenrHuM Tpo(deCcCHOHATBHBIM U BBICIIM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MpOoQOpUEHTalUUEd OO0YyYalolUXCd U CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HAaHUSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JIE€JIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét npencraBieHue o Ueau
U 337la4ax U3ydeHus ydeOHoro npeamera «buosiorus» Ha yriyO0iaEHHOM ypOBHE,
omnpenensier o0s3aTesibHOEe (MHBApUAHTHOE) MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYPUPOBaHME IO Ppa3fenaM MW TeMaM, pacOpeleleHre @0 KIaccaM,
PEKOMEHJIyeT MOCJIEI0BAaTeIbHOCTh HM3y4YeHUsl y4yeOHOro marepuajia ¢ y4€ToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX 0OCOOEHHOCTEeN oOyyJaromuxcs. B mporpaMmmMe 1o 6Moioruu peajin3oBaH
IPUHIUI PEEMCTBEHHOCTH C U3y4eHUEM OMOJIOTUU HA YPOBHE OCHOBHOT'O OOIIETr0
oOpa3zoBanmsi, Omarogaps 4YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  Ha
NOCHEeAyIoee pa3BUTUE OHOJIOTMYECKUMX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHHUSA,  HKOJIOTHYECKOTO
MBIILJIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHUS K OKpY>Karole mpupoiHoi cpene. B mporpamme 1o OMoaoruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOTO mpenmera «buomorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIaHHPYEMBIM JHUYHOCTHBIM, METANPEIMETHBIM U
IPEAMETHBIM pe3yJIbTaTaM 00y4eHHUs U B JOPMUPOBAHUN OCHOBHBIX BUOB yU4E€OHO-
MO3HABATEJIbHOM JAESTENIbHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpKaHUs
OMOJIOrMYecKOro o0pa3oBaHus Ha YPOBHE CPEIHEro 0011Iero oopa3oBaHusl.

VYuebnsiii npenmer «buosorus»y Ha ypoBHE CpeaHEro oOIero oopa3zoBaHus
3aBepuIaeT OUOJIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIMPEHHE
U yriryOJieHre 3HaHUM 00y4aroIuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OHOJIOTHUH, SMOPUOJIOTUU U OUOJIOTHH Pa3BUTHS, T€HETUKH, CEJIEKIIUU,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHUS U HKOJIOTHH.

N3yyenue yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OpUEHTHUPOBAHO Ha MOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIOIIEMY MOJYyYEHUIO
OWonornyeckoro  oOpa3oBaHMs B  By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccuoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUSI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJYYEHHBIX TPU  HU3YYEHUH  OOYYAIOIMIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3J/ieJOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS TOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjgeHbl OWOJIOTUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusAx, OpraHuU3Me YeJOBEKa, OOMIMX 3aKOHOMEPHOCTSX KH3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJYYCHHBIMA OOYYArOIIMMHUCA TPU H3YYCHHUU
bu3UKY, XUMHH, reorpaduu 1 MaTEMATUKH.

Ctpykrypa mnporpaMmbl 1o yueOHOMy mpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOIr0 YPOBHS OpPraHU3alliy, SBOJIIOIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJOTUYECKOT0 pa3HOoOOpa3us mianeThl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJIIPHOM H KJIETOYHOM OHOJIOTHH, SMOPHOJOTUA W OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJEKIUU, OMOTEXHOJOTMH M CHHTETHYECKON OHOJIOruM,
aKTyaJTU3UPYIOTCS 3HAHMUSI OOYyYarolMXCsl MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢usnonornu yenoseka. B 11 kimacce n3y4aroTcsi SBOJTIOIMOHHOE YUCHHE, OCHOBBI
9KOJIOTMH U yueHHe o ouocdepe.

VYueOnbiii mnpeamer «buomnorus» mpu3zBaH  00eceYUTh  OCBOEHHE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JeXKAalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTO00pa3MM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOMYJISIuH,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIAAIOUIUXCS HAYUYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aCleKTax OMOJIOTHYEeCKUX 3HaHuM. Jlis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsaay co
3HAUYUTEIbHBIM 00BbEMOM TEOPETHUECKOTO0 MaTepHalia B COJIEPKaHUHU MPOrPAMMBbI
1o OMOJIOTUU MPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIaJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pEIlICHUE BAXXKHEUITNX OMOJOTHYECKUX U KOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOJIéHHOM YpOBHE —
OBJlaicHHe OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUU
UCIIOJIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHMM MHTEpEca K ONpeAes€HHON o0iacTu
npo(ecCUOHANBbHON JIeATENIbHOCTH, CBSI3aHHOM € OMOJIOTHE, Wi K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrayOn€éHHOM ypOBHE 00€CTIeUnBaeTCs PEHICHUEM CIEIYIOLIUX 3a/1a4:

OCBOCHHE O0YYaIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHILEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHHM, MHOTO00pa3MH U OCOOCHHOCTSIX OHOJOTMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOMINUXCS OTKPBITUSIIX
Y COBPEMEHHBIX UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4aloUuMxcs C METOAAMM TMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPUOIIOTUU U OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJIEKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYECKOM OMOJIOTHUH, TNaJCOHTOJIOTHH, SKOJOTUH);
METO/IAMH  CaMOCTOSITEJILHOTO TPOBEJICHUSI OWOJIOTMYECKUX MCCIIEJOBAaHUN B
naboparopud W B mOpupone (HaOMIOAECHHE, U3MEPEHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIQJICHUE OOYyYalOMMHUCA YMEHUSMU: CaMOCTOSITENIbHO  HAXOJUTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OUOJIOTMYECKYH0 HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMATHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJEJICTBUS CBOEH JAESITEIBHOCTH IO
OTHOLIEHUIO K OKpYy)Karoueld MpUPOJHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBI0  OKPY)KaIOIIMX  JIOJeH; OOOCHOBBIBaTH U  COOJIOJATh  MEphI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTH B UpE3BbIYaiHBIX
CUTyallMsX TPUPOJHOTO W TEXHOTCHHOTO XapakTepa, XapaKTepus30BaTh
COBPEMEHHBIC HayUHbIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCS HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTE B
IPOIECCE 3HAKOMCTBAa C BBIJAIONIMMUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMH €10 TpoOiieMaMu, METOI0JIOTHEn
OMOJOTMYECKOT0 UCCIIEIOBAHUS, TPOBEACHUS SKCIIEPUMEHTANBHBIX UCCIIEIOBAHUH,
penieHus OUMOJIOTMYECKUX 3a/lad, MOJECIMPOBAHUA OHOJOTUYECKUX OOBEKTOB U
IPOILIECCOB;

BOCIHTAHUE y 00YyYaIOMIMXCSl [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SBJICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,



I€HEeTHYECKOM rPAMOTHOCTH, O0IIeH KYJIbTYphI IOBEICHUSI B IPUPO/IE; HHTErpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOIOTIOIB30BaHUH (COOITIOICHNE TPaBUII IOBEICHUS B PUPOJIE, OXPaHbl BUAOB,
sKOocucTeM, Omocdeprl), COXpaHEHWH COOCTBEHHOTO 3JI0POBBS M 370POBBSA
OKpyXarolmux Jojaer  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VHIUBUIYyaJIbHON o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocyeayonemMy npo(ecCHOHaIbHOMY CaMOOINPEEICHUI0, B COOTBETCTBUHM C
WHIMBUTyAJIbHBIMUA WHTEpPECaAaMU U OTPEOHOCTSIMH PETHOHA.

OO1ee 4nuca0 4yacoB, OTBEICHHBIX HA U3y4eHHE OMOJOTHUH HA YTiayOJIeHHOM
ypOBHE cpeaHero oobiero odpazoBanus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpraHU3alUsAX  CPEIHEro
npo¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM YpOBHE
ABJIACTCS TPOBEJECHUE JIA0OPATOPHBIX M MpPaKTHUECKUX pador. Takxke ydyacTue
00y4Jaromuxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEN0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIAETCS YIUTEIEM Ha OCHOBE HUMEIOIINXCSI MaTepHAIIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Copaepkanue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk HaykKa

CoBpemeHHas OuoJorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropust pa3BUTUA
Ouonoruu.  buonormdyeckue HAyKM M M3y4yaeMble HMMH  MPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAJHBIE M TOHCKOBBIE HAy4YHbIE HCCIIECIOBAHUS B
Ouooruu.

3HaueHue OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBa3anHbie ¢ OuosoTHEH. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIEHHOCTH, OXPAaHE NPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. I1asnos, . 1. Meunukos, H. .
Bagunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmupl 1 cxembl: «CBsI3b OMOJOTHHM C APYTMMU HaykamMm», «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHMU3aLKs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IOIYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTuyeckuit), OmocdepHsiit. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cuctemax. OCHOBHbIE MpHU3HaKU XHUBOro. JKu3Hbp Kak Qopma cCyliecTBOBaHUS
Marepun. Hayku, nzyyaromue KMBbIE CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aLUU.

N3yuenne >XuUBBIX cucTeM. Merojasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3s. [IoHsaTue o 3aBUCMMON U
HE3aBUCUMOM mnepemMeHHOU. IlmaHmpoBanme skcnepumenta. IloctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonsitue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH MOIYYECHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl U cxembl: «OCHOBHBbIE TMPU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHU3alMU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuzMay, «buoreonenos», «buochepay, «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBaHue: 1a0opaTopHOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIOICHHH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnosb30BaHUE pa3IMYHBIX METOJOB IpHU
W3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE ITOJIOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHUH.

Meroabl  MOJNEKYJISAPHOM M KJIETOYHOM  OHMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadus, 3ekTpodope3, METOJ MEUEHBIX aTOMOB, Iu(depeHnnaIbHOe
HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEeKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneinen, P. Bupxos, K. M.
boap.

Tabmuipl 1 cxembl: «CBETOBOM MUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«McTtopust pa3BUTHS METOJOB MUKPOCKOIIIY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas paGora «l3ydeHue MeETOAOB KJIETOYHOH Ouonoruu
(xpomartorpadus, snextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boga u €€ posb Kak pacTBOPUTES, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryisiinuu. MUHepanbHbIE BEIIECTBA KJIETKU, X Onojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEPTHUHAs
cTpykTypbl. Jlenarypamus. CaoiictBa OenkoB. Kraccuduxamuss — Oenkos.
buonorunueckue pyHkuuu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OO0mumii 1IaH CTPOeHUS W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTII€BOIOB.

Jlununel. I'uapodunsHo-ruapododHbie cBoiicTBa. Knaccuduxarus munuaos.
Tpurmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buomormyeckue QyHKIMU
aunuoB. OO0I1IMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [puanun xommuiemenTapuoctu. lIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ononorndeckue gpynkiuu JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyjie ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHoBIEHHbBIE TEPEHOCUUKH, UX (PYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JIHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKUEe U OMo(dHU3NUYECKUue UCCIeOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOJeKkyn. MooeruposaHnue
CcmpyKmypbol 4 QYHKYull OUOMOReKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull Cunme3 6UOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpanuu

[Toptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Coanrep, C. [Ipy3unep.

Jwnarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEKUBOU ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupbl u cxembl: «Ilepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbl», «BellecTBa B cocTaBe OpraHu3moBy», «CTtpoeHune
MOJICKYJIBI  Oenkay, «CTpyKTypbl OEIKOBOW MOJEKYINb», «CTpoeHHUE MOJEKYII
yrieBosioBy», «CTpoeHre MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XMMHAYECKas MOcyAa U 000py0BaHHE.

JlaGopaTopHasi padora «OOHapyxeHHE OCIKOB C TOMOIILI0O KaYECTBEHHBIX
pEeaKIni.

JlaGopaTopHnas padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuueckass. CTpykTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoPHONW U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MecCTO U poJib TPOKapHoOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHUE dyKAPUOTHIECKOM KiteTku. [ma3zmarnueckas
MeMOpana (turazmanemma). CTpykTypa miia3MaTH4eckoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTUIECKy0 MeMOpaHy: naccuBHbIN (auddy3us, o0aeraéHHas
nuddys3ust), akTUBHBIM (IMIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Momynponumiaemocts MeMOpanbl. PaboTa HaTpuii-kamueBoro Hacoca. DHIOLUTO3:
MUHOIUTO3, (aronuros3. Jk301uTo3. Kinerounas crenka. CTpykTypa U GyHKIUU
KJICTOYHOW CTEHKU pacTEeHUM, rpuOoB.

[utomnasma. [uto3omne. [lutockener. [IBmxeHune nurormiazMbl. OpraHouasl
kJeTkr. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: sHAoIIa3MaTruueckas ceth (II1C),
anmapat [ oibIKu, JHM30COMBI, HMX CTpoeHHME U (QYHKIUUA. B3auMOCBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KIEeTKU. CTpoeHWEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOUHBIX MeMOpaH. ['maakuii (arpanyssipHbIN ) 9HAOIIA3MATUYECKUN PETUKYITYM.
Cexperopnas (yskius anmnapata [onbmku. Moougukayus b6enrkos 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame Ioavoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
Ipoucxoorcoenue mumoxondpuii u nracmuod. Cumouoecenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W Tuiactuia. llepBudHsble,
BTOPHUYHBIE U CJIOKHBIE TUIACTUBI (DOTOCHHTE3UPYIONMIHNX dYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIACTHI BHICIIIUX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJIOB KJIETKHU. Pu6ocomsl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTsl. Axkmunogvle Muxkpoghuramermol. MBbIIICUHBIE  KJIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynbrit
ueHtp. CrpoeHwe U JBWKEHUE JKTYTMKOB H peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuwvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhuvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapuoOILIa3Ma, SAPBIINIKA, UX CTPOSHUE U
bynkun. SnepHelii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HUHTeppa3HOM siipe. JIyxpomamur u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHou 00010uKu 6 mumosze. floepnulil
Mpaucnopm.

Krnerounsle BrmtoueHus. CpaBHUTENbHAS XaPAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
JKUBOTHOW  KJETKW», «CTpOoeHME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHre NpOKapUOTHUYECKON KIIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PpPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK PpPa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBM>KEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BeliecTB M NpeBPAallleHUE JHEPIUH B KJIeTKe

AccUMHWIIALINS M AUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TreTepoTpoHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe oOecneyeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tmporeccax. DepMEeHTATUBHBIA XapakTep peakIuii KICTOYHOTO
MeTabonmm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peaKkIuii OT Pa3INIHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelEeCTB B KieTke. dorocuHTes.
Anoxcueennviti u okcueeHHbll omocunmes y 6axmepui. Ceemocodbuparouue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOIIIacTOB B MPOLECCE
dbotocunTe3a. CBetoBas u TeMHOBas Gaszbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. [IpoaykTUBHOCTD (hoTOCHHTE3a. BiusiHue pa3nuyHbix pakTopoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, Keae300aKTepHH, CEpOOAKTEPHUH, BOJIOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesr Opoxkenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKuciaeHHE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
nporeccax omonoruueckoro okucienud. Luknuueckue peakuuu. OKUCIUTEIHLHOE
bochopunupoBanue. Suepeus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro myTd oOMeHa
BEILIECTB Tepes] aHadPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «DoTOCUHTE3», « DIHEpreTHUeCKuil oOMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJisi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydyeHne KaTaIMTHYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UM KaTadasbl).

Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO pACILEIICHUS
NEPOKCHUAA BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoueccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MTPOIIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacaencrBennasi uHGopManus U peajin3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEaKUUAX
MaTpUYHOTO cHHTe3a. Peanusamus HacneAcTBeHHON MHGopMaluu. [ eHeTrnueckuii
KOJl, ero cBoucTBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa OmocunTeda Oenka. KoaupoBanuwe amuuHokucinor. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApHOT U 3YKAPUOT. Perymsnus akTUBHOCTH T'€HOB Y IMPOKapHOT. ['mrmoresa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblill YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHblie 3a001eBaHus 4YeI0BEKa, )KMBOTHBIX, pacteHuit. CITNJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 Oenkay, «I'eHeTHdeckuii Koy, «Bupyce»,
«baxTepuodarmy.

IIpakTnyeckas padora «Co3nanrue MOJEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIN HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuUTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetnyeckuii  (MMOCTMUTOTHUYECKUW),  CUHTETUYECKUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) TIEPHO Bl HHTEP(DA3BI.

Marpuunsiii cunte3 JHK — penmukaums. [Mpunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm permmkannn JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIM HAa0Op KJIETKH — KapuoTul. JIUIUIOMAHBI U
rarjowaHbIM  Ha0oOpbl XpomMocoM. ['oMojioruuHble XpoMOcOMBI.  [lonoBbIE
XPOMOCOMBL.

Henenue kinetku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapuoknnes u nuTokuHes. buonornyeckoe 3HayeHuEe MUTO3A.

Perymauuss mMutoTHUeckoro nukia Kietkd. lIporpammupyemas kieTouyHas
rubesb — arnomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaugepayuu, ouggepenyuposku, cmaperus u eubenu kiemok. «lL{ugposas
Ka1emKka» — ououngopmamuyeckue mooenu QYHKYUOHUpOBaHUs KIeMmKU.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocom», «Pemnukarusa JJTHK».

OO0opynoBaHHE: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIKA JIYKa».

Jlabopatopnass  padora  «/3ydyeHnwe  XpomMocOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIpEIapaTax ).

Tema 9. CTpoeHue u (pyHKUHMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HENIEATEIbHOCTH OJHOKIETOUYHBIX OPTaHU3MOB.
bakTepuu, apxeu, OZHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npoTucThbl. KosloHnanbHble OpraHu3MBl.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cuctembl opraHoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIAS, OCHOBHasi, MexaHudeckas. OcoOEHHOCTH CTpoeHHs, (YHKIUNA U
PaCIIOJIO0KEHUS TKAHEN B OPraHaxX PaCTEHUM.

TkaHu KMBOTHBIX M 4€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHAJIbHAS,
COEIMHUTEIIbHASI, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIUI U
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TreHepaTUBHBbIE OpraHbl pacTeHuil. Opranbl u
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIIUHM OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CkeneTbl OJHOKIJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl M BHyTpeHHUN ckesieT. CTpOEHUE U TUIIbI
COCIUHEHUS KOCTEM.

JIBuxeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTHH. JIBH)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Intanue oprann3mMoB. [lornoueHre Boabl, YIJIIEKUCIOTO Ta3a U MUHEPATbHBIX
BEIIECTB  pacteHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MUBOTHBIX. OTHENbI
MUILIEBAPUTENBHOrO TpakTa. IllumeBapurenbHble Kenes3bl. [luineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. JpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMUBOTHBIX.
JlpIxaTenpHas cucTema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX y NTUL U
MIIeKonuTaromuX. Perymsimus apixanus. JlprxaTenbHbie 00bEMBI.

TpaHcOpPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua v €€ perysisus.

Brigenenue y opranu3moB. Beigenenue y pacteHuil. BoieneHue y >)KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BblaeneHusd. DuibTpanus, cekpenus u
oOpaTHOE BcachIBaHME KaK MEXaHU3Mbl pPaOOThl OpraHOB BbImencHUsA. CBs3b
IOJIOCTA Te€Jla C KPOBEHOCHOW W BBIJCIUTEIIBHOM CUCTeMaMHU. BbiieneHue y



NIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIMOHHPOBAHME
Hedpona. OOpazoBaHre MOYH Y YEJIOBEKA.

3amMra y OpPraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTEMIIMX. 3alIUTa y MHOIOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOU 3allIUThl. DUTOHIIHIBI.

3almyTa 'y MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX IIPOHU3BOJIHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucrteMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. Bpoxa€HHBIH u TpHOOPETEHHBIA crenu(puuecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenpHble OTBETHI OPraHUu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PasnpaxumMocTe ©  perymsaumss |y  OpraHusmoB. PazapaxuMocts y
OJHOKJIETOYHBIX OpraHn3MoB. Takcucel. PazapaxuMocTh 1 peryisnms y paCTeHHMN.
PocrtoBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u pedrekTopHas peryssiuus y >XUBOTHbBIX. HepBHas
cucTeMa u €€ OTIeNbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
KUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediuexc u
pednexropHas nyra. bezyciioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eficTBUE TOpMOHOB. B3anMocCBsI3b
HEPBHOM M 3HJOKPUHHOH cucTeM. I nunoranamo-runodusapHas CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmumpt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
BoJiopocin», «baktepum», «lIpocrenmmey, «OpraHbl LIBETKOBBIX PacTCHUIN»,
«CucreMbl  OpPraHoOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHMW >KUBOTHBIX», «CKEJIET YeIOBEKa»,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «/IpixarenbHas

CHCTEMAY, «HepBHass  cucremay, «Koxay, «MplleuHass ~ CHUCTEMay,
«BplgenurenbHas cUCTEMay, «DHIAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynurer»,  «KuiieuynononoctHeie», «CxeMa  NHUTaHUS  PACTECHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1iaHapun», «BHyTpeHHee CcTpoeHHe 0KIeBoro 4epsi», «HepBHas
cuctreMa pbio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMmbikaromuxcs», «HepBuas  cucrema  nrtuny», «HepBHas — cucrtema
MIIeKoNUTaoIuXx», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHKPOINpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTrbl TKaHEH, PaKOBUHBI MOJLIIIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UIJIOKOXHUX, dUBbIE 3K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJNOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue IS IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIITHOTO MMUTAHKS PACTCHUIA,
pacieruieHus Kpaxmana U 0eJKoB Moj AeicTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 110 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpraHu3MoB: Oecrosoe (BKIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALHNA,
dparmeHTaIys, KIOHUPOBAHHE.

[lonoBoe pa3zmHoxkeHue. [lonoBble KIE€TKM, WM rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M TMOJOBOro Imporecca. Meilo3 W €ro Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

OmiogoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoOb
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOLIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOoIbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANbHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPeIbl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO
pa3BUTHUS, UX PACHpPOCTpPAHEHUE B MPUPOAE. THIBl pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U yesnoBeka. CTaiuyd mocTAIMOPHOHATIBLHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenune u pasButue pacteHui. ['amerodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuit. O6pa3oBaHue cop B Ipoliecce Meiiosa. 'amerorenes
y pactenuil. OmIoJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOitHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHnu3MBbl pEeTyIsLAA OHTOT€HE3Aa Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapammn, X. Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUE», «Tumbsl Oecnosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAABD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHne CeMsH OJHOJOJbHBIX U JBYJIOJbHBIX pacTCHHI», «KU3HEHHBIN UK
MOPCKOU KanmycTbD), «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN UKII TATIOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpenapaTax».

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTEeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Wctopust cTaHOBIICHMS M Pa3BUTHSI T€HETUKHY KaK Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHUU TCHETHKHU.
Pa6oter H. K. KoneioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
1O. A. ®unmunuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIE€ T€HETUYECKHUE MOHITUSI U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TE€HETUUECKHM.

JdemoHcTpanumn



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX
HUCCIIEI0BaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. IlepBbiii 3axkon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokoneHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH paclleIuIeHus NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4McTOThl raMer.

AHanm3upyomuee ckpemuBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUSI.
Pacmienienne npu3HaKoB IpY HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUs TpU3HAKOB. LluTonornyeckre 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBAHUE TEHOB, HApYILICHHE CLEIUICHUS MEXAy TIe€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEIETIeHUs 1oJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M Te€TepOraMeTHbIA I10J. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HAKOB, CHENJIEHHBIX C MOJIOM.

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM aiUleu3M. B3anMOAelCcTBUE HEAUIECIbHBIX T'E€HOB.
KommnementapHocts. Onuctas. [lonnmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3HOIOTUYECKUX  MPOILIECCOB, TMOBEIECHUS M  KOTHUTHBHBIX  (PYHKIUH.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkne acmeKTbl KOHTPOJIS H
WU3MEHEHUS HACJIeICTBEHHOW MH(OpPMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpt u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Meunpens», «AHanmu3upymouiee ckpenuBanue», «HemoiHoe TOMUHHpPOBaHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN allJIeNU3M», «B3auMo1eiiCTBUE T€HOBY.

ObopynoBaHue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€IMHOOOpasus
ruOpuOB TMEPBOrO0 TMOKOJEHUS M PACIICIJICHUs MPU3HAKOB, MOJAENb Jif
JEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEUIUBaHUA Y IPO30(UITBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotMna W cpeasl npu  (opmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Busl
VM3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Poib cpeapl B popMUpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuauuonHas kpuBas (B. HMoranmncen). CoiicTBa MoOau(pUKaIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIL KOMOMHATUBHON N3MEHUYNBOCTH B CO3IaHUN
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BHIA.

MyTauuoHHass W3MEHYMBOCTb. BHAbBl MyTaluii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nuToriazMaTuyeckue myranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUs MyTanud. MyTareHpl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpPOIEcCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnencTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjepHas MU3MEHUHMBOCThH U
HACIIEICTBEHHOCT.

Onueenemuxa U INUCEHOMUKA, POIb INUSEHEMUYECKUX dakxmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
W3MEHYUBOCTHY, «KomOuHatuBHas W3MEHUYUBOCTbB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHNs YeI0BEKa», « Buabl myTammii.

OO6opyoBaHue: XKUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PAcTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BAPHUALIMOHHOW KPUBOW».



IIpakTnyeckas padora «Myranuu y apo3odunbsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotnn yenoBexka. MexayHapoaHas nporpaMMa HMCCIENOBaHHsS T'e€HOMaA
yernoBeka.  MeToapl  M3y4YEHHsT TEHETMKH  YE€JOBEKAa: I'€HEAOIMYECKHM,
OJIM3HELIOBBIH, LIUTOT€HETUYECKHH, HOMYJISALIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEICIICHHE TCHOTHUIIA:
IIOJJTHOTEHOMHOE€ CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHbie 3a001eBaHus YelOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bole3HM ¢ HACIEACTBEHHOW MPEapacloioKEHHOCTHIO.
3Ha4YeHHE MEAMIMHCKON I'€HETUKU B IPEIOTBPALICHUM U JICYCHUHM T'€HETHYECKHUX
3a00sieBaHN 4YenoBeKa. MeaUKO-reHETUUECKOE KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIeTKH. [IoHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIEIOBAHHUN B
00JacTl pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakToppl MNOBBILIEHHONW YYBCTBUTEJIBHOCTH 4YEJIOBEKAa K
(¢u3znyecKoOMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenbl. 'eHeTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdemoHcTpanumn

Tabmumpl u cxembl: «Kapuotun uenoBeka», «MeToIbl U3y4yeHUS! TEHETUKU
qesioBeKay, «l 'eHeTnueckue 3a001€BaHMsI YETOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3sMoB

JlomecTukanus u cenekuus. 3apoxkKaACHUE CEIEKINHA U JOMECTUKALUN. Y YEHHE
H. W. BaBumoBa o lleHTpax NpOHCXOXIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuii. Poib ceneknuu B CO3/1aHUH COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
1I0poJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYNBOCTH
H. Y. BaBuioBa, ero 3HaueHue Jis CEIEKIIMOHHON PabOTHI.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VHUBUyJIbHBIN. Oranel ~ KOMOMHANMOHHOM  cenekuuu.  McnbelTaHue
IPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C IIOMOUIbK) OLIEHKH
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUILy C romolbto aHanusza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOM  paboThI.
PannanmoHHbIM M XUMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUM y KyJbTYPHBIX
¢opM opranusmoB. Mcnosb30BaHHE TE€HOMHOIO PENAKTHUPOBAaHUS M METOJIOB
pexomOnHanTHBIX JIHK 17151 momy4yenus ncxoiHOro Matepuana i CeleKIuu.

[lonyuenne IIOJIMIUUIONUIOB. Bnytpusunosas ruOpUAn3aIHsL.
brnuskoponcTtBenHoe  ckpemmBanue, —wid  UHOpuaumHr.  HepoacTBeHHOe
CKpellMBaHue, Wiu ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuansauus. [Ipeogonenue Oecruionus



MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CEJEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4eHUE FTeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U UX
JTUKUX pOAMYEH JUIsl CO3/1aHUsI HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SIIICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadx YIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM Hucie C
NpUMEHeHUeM COBDEMEHHBIX MeMOO08 HAYYHBIX UCCIe008AHUL, NepedosbiX uoell u
NnepCneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «lleHTpBI TPOUCXOXKIEHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSI0OB B HACIEACTBEHHONM HU3MEHUYMBOCTHY,
«Metoppl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

IKekypeusi «OCHOBHbIE METONBI M JOCTHXKCHHUS CEJIEKUMUA PACTECHUN U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3sIICTBO, B J1a00OpaToOpHIo
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHosiorust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIBTYPBI, MUKPOOPTraHU3MBl, 170:¢ XapaKkTepUCTUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHne, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIIOT U BAUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHYECKHE MTyTH.

Kierounasa unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
#uBOTHBIX. KpuobGanku. Comatuyeckas THOpuUAM3alMdS W COMAaTUYECKUN
sMOpuorenes. lcnonp3oBaHue Tramiou0oB B CeJlCKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIIEp KIETOK.



Texnonoeuu 0300po8nenus, KyibmusUpo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTH)KEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M FTEHHOM MHKEHEPHUH. DKOJIOTUYECKHE
U 3TUYECKHUE MPOOIeMbl TEeHHOW WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JTUArHoCTHKa. MeTaO0JOMHBIN aHaIW3, TEHOIEGHTPUYECKUN aHajdu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepuss misg  pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoaauHTa
JUISL PELICHUS 33724 NTEPCOHATM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENbl0 OOecredeHus: KOMOMHHPOBAHHON
3ammTel OT Bo30yautenert OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdemoHcTpanumn

Tabmuibl u cxemsbl: «VIcnoap30BaHNE MUKPOOPTAaHU3MOB B TTPOMBITINICHHOM
IPOU3BOJICTBEY, «KileTouHas nHxxeHepus», «['eHHass HHXKEHEPUs».

JlabopaTtopnasi pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOIYKTOBY.

JKckypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
ounoJsioruu

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aestensHocTh Y. /[apBuna.

JIBroKyle cuibl HBOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckor Tteopuu dBoonmu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMEeHHass JBOJNIOIHMOHHAS  OWONOTHA. 3HAYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JdeMoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
beinses.

Tabmuis! u cxembl: «CucremMa xxuBoi npupoas! (mo K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GOpMUPOBAHUS TPUCTIOCOOTICHUM Yy
pacTeHui u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBuna», «®Dopmbl OOpnOBI 3a CYIIECTBOBAHHUE,
«[lopoasl romy6eit», «MHorooOpasue KynbTypHbIX (popMm kamycTel», «Iloposs
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIIOLUNY», «OCHOBHBIE IOJIOKEHUS
CUHTETHYECKON TEOPHUH IBOJIOLIAN.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas €IMHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTypbl momymsuuid. W3meHenue
reHooHJa TOMYJSUMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHOB — cioyuyailiHbIe
HEHanpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPQPeKT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHue 2eHemuuecKkoeo pazHooOpa3usL:
npuyunsvl u cireocmsus. llposenenue sgpghexma opeiigha 2enos 8 OONLUUX U MATILIX

NONYNAYUSX. Murpauuu. N3ossius MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBeHHas), Oronoruueckast (pernpoyKTUBHAs).
EctrectBenHblii 0oTOOp — HampaBistonmii  (aktop sBomonud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTaOWIM3UPYIOUIMHA,  pa3pblBAOIIUN
(mu3pynTtuBHbiii). [lomoBoit oTO0p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HuKHOBEHHE MPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(O3bl ¥ UANOA AN TALIUH.
[Tpumepsl nprcnocobieHnid y Opranu3mMoB: Mopdoorunyeckue, Gpu3noIoruyecKue,
OnoxumMuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  NPHUCIOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoi (aktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJI0NaTpUUYECcKoe (reorpaduueckoe),
CHMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuau3anus). JMUTeTbHOCTh IBOIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.



Poib 3BOIOLIMOHHON OMOJI0THH B pa3pabOTKe HAyYHBIX METOJ0B COXPAHEHHUS
OounopaszHooOpaszusd. MUKpOIBOMIONMS U KOABOJIIOLMSA MApa3uTOB U HUX XO3SEB.
Mexanu3mbl HOPMUPOBAHKS YCTOMUUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPBHOBI C
HEU.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYUBOCTBY, «llomymsionHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiiue
CHJIBI 3BOJIIOLUNY», «IKOJIOTHYECKasi M30JSALUS MOMYJISIUA CeBaHCKOU (hopemny,
«I"eorpaduueckas N30JALMS TUCTBEHHUIIBI CHOMPCKON U IMCTBEHHUIIBI JAYPCKOI»,
«ITomynsuuoHHBIE BOJIHBI YUCICHHOCTH XUIHUKOB U XEpPTB», «Cxema AeuCTBUA
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pbOBI 3a CyLIECTBOBaHUEY, «HIyCTpHaIbHBIN
MenaHusm», «oKuBble — uckonaembie»,  «lloKpOBHUTENIbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipegynpexnaronias oOKpacka KUBOTHBIX», «DU3HOIOTUYECKUE
agantaiuny, «lIpucnocoO0IeHHOCTh OpPraHU3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buja B npupoae», «CrnocoObl
BUI000pa3zoBaHusy, «I'eorpapuyeckoe Bua000pa3oBaHue TPEX BUIOB JaHBIIICH,
«DKOJIOTHYECKOe BUA000pa30BaHUE BUIOB CHUHHID, «IlOMMIIONIBI pacTeHUi»,
«KanycTHo-peeuHblil THOpUIY.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUN HACEKOMBIX, Uydena NTHLL U
3Bepel C MpuMepaMy pa3INyuHbIX IPUCIIOCOOIEHNH, Yydesa NTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHHil ONU3KUX BHAOB, OOpPA30BaBIIMXCS PA3NUYHBIMU
crioco0amu.

JlaGopaTopHas pa6ora «BrlsiBneHNEe N3BMEHUYUBOCTH Y 0CO0€H OHOTO BUAAY.

JlaGopaTopHas padorta «IIpucnoco6seHuss OpraHu3MOB U UX OTHOCUTEIbHAS
LEJIECO00PA3ZHOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHJOB MO MOP(HOIOrHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Metonsl  u3ydeHHss MakposBoyronuu. I[lameoHTONOrMYECKHE  METOIbI
u3ydyeHus oHBomouuu. llepexogHsle ¢GopMbl U QUIOTEHETUYECKUE  PSAJIb
OpPraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus sBoitouuu. CpaBHeHue (iIopsl H
(ayHBl MaTepuKOB M OCTpOBOB. buoreorpadguueckue odOnactu 3emnn. Bunisl-
DHACMUKHU U PEJIUKTHIL.

OMOpHONOrYecKUe U CPABHUTEIHLHO-MOP(]OIOrHUEecKre METOAbl U3yYeHUs
BOMIIOLMU. ['€HeTMYeCKue MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapusle  oprabl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METO bl U3yUYEHUs FBOTIOLUU. ['OMOIIOrMYHbIE
redbl. COBpEMEHHbIE METO/IbI MOCTPOCHUS (PUITOTEHETUYECKUX IE€PEBHEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) 3BOJONMH. [Ipunyun cmenvli yHKyuil.
HeoOpatumocTs 3BOmonMu. AxantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLINH.

JdeMoHcTpauuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOLIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepe»y,  «Creronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emiun», «lpeid KOHTHHEHTOBY,
«Penukthy, «HauanpHble cTaauu 53MOpPUOHANIBHOTO PAa3BUTUSA TO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJNOBEKa W IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuUOreHe3 u
naHcrepmusi. [JloHayuHble IpenCTaBlIeHUs O 3aPOKJICHUU JKU3HU (KPEaAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) OSBOJIOIUA. XHUMHUYECKas OBOJIONUSA. AOUOTEHHBIM CHHTE3
OpraHnueckux BemecTtB u3 Heopranudeckux. Ombir C. Mummepa u I'. FOpm.
OO6pazoBanue noaumMepos u3 MonoMmepoB. KoanepBarnas runote3a A. M. OnapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongeitHa, reHerudeckas rumote3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToibl €€ n3yueHus. MickonaeMple OpraHu4ecKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
["eoxpoHoIOrMYecKas IKajaa: 30Hbl, 3pbl, IEPUOJBI, JTOXH.

HavanpHble 3Tanbl OpraHuyecko HBodOLMH. [losBIEHME U IBONIOLHUS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
CrpomatonuTtsl. [IpokapruoThl U 3yKapHOTHI.



[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBONIOIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIIOIMH BBICHIUX pacTeHuil. OCHOBHbIE apoMOp¢O3bI
pacrennii. Bpixoxy pacremun Ha cymy. llosBneHue CHOpPOBBIX pacTeHUM W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIeHHE IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Talbl 3BOJIOIHUHM KXUBOTHOrO Mupa. OcHOBHbIE apoMoOp¢o3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOIIOLUS TO3BOHOUHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
ITO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButre xu3HM Ha 3eMie 1O 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
najgeo3om, Me3030H, KaiftHo301. O0111as XapaKTepUCTHKA KJIUMAaTa U Fe0JIOTHYECKUX
npotieccoB. [losiBieHre U paciBET XapaKTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSIHUE HA ra30BbIN COCTAaB aTMOC(EpHI.

MaccoBbie BBIMUPaHHSI — 3KOJOTHUYECKUE KPHU3UCHI npouuioro. [IpuunHel n
CJIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIH SKOJOTMYECKUN KpPHU3UC, €ro
ocobenHocTtH. [IpoGiaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U.
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YYEHUIO CaMO3apOoXxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  3BodOUUM», «['€OXpOHOJIOrMYECcKass  IIKaJiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonumn», «Cxema o0pa3oBaHUs PYKapHOT
nyTéM cumounoreHeza», «CucreMa XKuUBOM HpUpoAbD», «CTpoeHUe BHpYyCay,
«Apomopdosbl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroksierounsle Bogopocim»y, «Mxwu», «llanmopotHukm», «l'ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX paCTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIXY», «IIpocteitmuey, «Kumeynononaoctuoie», «Ilmockue
yepBu», «YnenucroHorue», «PoiOby, «3eMHOBOAHBIE», «lIpecMbikaroniuecs,
«IItuupy, «Mnekonuraromnme», «Pa3BuTre KU3HU B apXEUCKOU 3pey», «Pa3Burue
)KU3HU B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHuYECKOTrO MUPay.



O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX dKMBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUU
OKAMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKUX OCTATKOB
OpPTraHU3MOB.

BupryaabHas gadopaTopHasi padora «MojennpoBaHue onbIToB Mujiepa—
FOpu no n3zydeHnto abMOreHHOro CHHTE3a OPraHMYECKUX COSMHEHUI B IEPBUYHON
aTmocdepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckast padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PACTEHHM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTUH. METOIbI aHTPONOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBezeHueckue. OTINYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBwxyniye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTHUYeCKue, COlMalibHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOIEHESE.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHIBI — OOLIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JTr0/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIoJeH. HellOBEK yMEblil, NMepBbIe
M3TOTOBIICHUS OPYIAUH Tpyaa. UenoBek NpsIMOXOISIIAN U TIEPBBIN BBIXOI JIFOJCH 3a
npeaensl Appuxu. YenoBek reiaenr0epreckuii — o0nui Npe1oK HeaHAepTaATbCKOTO
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YenoBeK HEAHAEPTAIbCKUWA KaK BUJ JIIOJACH
XOJIONHOTO KinMMara. YeoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YEeJIOBEeK, OCBOEGHHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
NaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YelOoBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTannoHHBIA mpouecc U noidumopdusm. [lonmynsiuoHHbIE BOJIHBI,
nperid reHoB, murpanus u «3G(eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
YEJI0BEKA.



UYenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajio-HETpouJHAs  (PKBATOpUaAlIbHAs),  MOHTOJIOUIHAS
(a3maTcko-amMepuKaHckasi). Bpemss u myTu paccelieHMs] 4YeJOBEKa IO IJIaHETE.
EnuncTBOo  4yenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoO6IeHHOCTh YeNMOoBEKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpepl.
Bnustaue reorpaduueckoit cpenpl U apetida reHoB Ha MOP(HOJIOTHUIO U (PHU3HOJIOTHIO
YeJI0BEKa.

MexauciuminHapaple  MeToabl B (u3mdeckoit  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOMOJIOTHS UM MaJIEOAHTPOMNOJIOTHUS
YEJOBEYECKUX MOMYyJSIUiA. brocouualibHble HUCCIEIOBAHUS MPUPOJLI YeOBEKa.
HccnenoBanre K03BOTIOLMHU OUOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. {apsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «/IBHXKyIIHME CHIIBI AHTPOIIOTE€HE3A», « DBOJOLHUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymensli», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOIUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHENIOCTeH, MpeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TPEAKOB 4YejloBeka, penpoaykiuu (portorpadhum) KapTUH C
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICITh
yeperna yesloBeKa U ueperna HMMITaH3€e, MOJIeNIb KUCTH Y€JIOBEKA M KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJaTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HATOPraHU3MEHHBbIX CUCTEM € OKPY:KaKIIel cpeaou

3apokeHne U pa3BUTHE dK0JIOTHH B Tpynax A. ['ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tenciau, B. H. CykauéBa. Pa3znensl u 3amgaun
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IlonieBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYXAaIOIIEH CPeIbl: JTOKAIbHBINA, PETUOHAIBHBINA U TJIOOATHHBIN.

3HayeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. dopMmupoBaHue
DKOJIOTHYECKOHN KYJIbTYPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudpukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Kosiornueckux ¢akropos. IIpaBuino munumyma (K.
[lnpenrens, ). JIu6ux). TonmepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [10MKHUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosiormyeckuit dakrtop. IlpucrnocobneHuss pacteHuil K
NoJIIepKaHUI0 BoJgHOrO OanaHca. Knmaccudukanus pacTeHH! 1O OTHOIICHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
NIyOMHHAsE  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKUE
0COOEHHOCTH cpeJl 00uTaHus Opranu3mMoB. [IpucnocobieHrst Opranu3MoB K KU3HU
B Pa3HbIX Cpeax.

buonornyeckuie put™mbl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
roJInyHbie PUTMBI. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl opranu3moB. [loHsTue o sxuzHeHHol popme. KuzHeHnuoie
dbopMBl pacTeHHl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
olHOJNEeTHUE TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHHE



OMOTUYECKUX B3aUMOACHCTBUN [JIsl CYIIECTBOBaHUS OpPraHu3MOB B cCpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Ikonorudeckue (GakTtopen», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHUECKUE aJalTaluu
KUBOTHBIX», «Cpeabpl o00UTaHUS OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennslie Hopmbl pacTeHU», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOro yecay, «llemu mnutanusy,
«XUIITHUYECTBOY, «lTapazutnuzmy», «KoHKypeHIms», «CumOmn03»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpoB, TepOapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBHIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapyuu U KOJUIEKIIUU TEIIOTI00UBBIX,
3UMOCTOMKHNX, MOPO30yCTOMYMBBLIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpelax,
repOapuu W KOJUICKIIMM PACTeHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HM, repOapuu u
KOJUUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlabopaTtopHasi paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUAOB U NMOMYJIAUI

OKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALINH. [lomymsinuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOMN CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pACTHAsi M TOJIOBAsI CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nonysisinud. OneHKa YUCIEHHOCTU MOMYJISLHHU.
JuHamuka nonynsiuuu v e€ peryisiiusa. buoTudeckuil moTeHIMAN MOMYJISIHUH.
MoaenupoBaHnue TUHAMUKY onyJsaiuu. KpuBbie pocTa YUCICHHOCTH MOMYJISILIIY.
KpuBble BbDKMBaHUA. Perymnsiiys YUCICHHOCTH MONYJALMMA: posib (PaKToOpoB,



3aBUCAIIUX U HE 3aBUCAILIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKojorMYecKod HuUie Buaa. MectooOutanue. MHoroMmepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Paszmepbl 3kosiormyeckon
Hui. [loTeHnnanbHas U peaaTu30BaHHAs HUIIIN.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI U MUTpalMid KUBOTHBIX. buosnormyeckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: x. M. XaT4yuHCOH.

Tabmuubl U cXeMmbl: «DKOJOTHYECKUE XapAKTEPUCTHKU MOMYJISLHUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mHomyjasiquu», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojensb skonorndeckon Huu Jx. M. XaTyuHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopnasi paGora «lIpucnocobsieHus ceMsiH pacTeHUN K pacCeIeHUIO.

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BEHIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENN YKOCUCTEMBI. boMacca 1 MpoayKIHsl. DKOJIOTHYECKHE
UpaMUIbl YUCENT, OMOMACCHI U YHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX I[PUYMHBL. AHTPONOIE€HHbIE BO3JIECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmembl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuuns
ME3K]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opozackas
dnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKON ¢ayHbl. buonmormyeckoe u
X035MCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoeo sgghexkma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUpOsaHuu 3Kocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NORYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2SEHHO20 B030eticmeusi. MeTononorus
MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIIBI OPTAaHU3MOB B 9KOocHCcTEME», «K KpyroBopoT BemiecTB B akocucTemey, «Llemnn
nuTaHus (TMacTOWIIHAS, MAETPUTHAS)», «DKOJOTHYECKas TMHpaMuia YHCEI»,
«DKOJIOTUYECKasl MUpaMuIa OMoMacch», «IKOJIOTHYecKass MHUpaMua YHEPTHI,
«O6pazoBanne 6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jeca Tmocie
nokapa», «9KocucTteMa o3epa», «ArporeHo3», «KpyroBopoT BeIIECTB U MOTOK
SHEPruM B arpoueHose», «[Ipumepsr ypoosKocucTem.

Oo6opynoBanue: repbapuu pacTeHUH, KOJJICKIUU HACEKOMBIX, Uydena MTHII U
3Bepel, Tepoapru KyJIbTYPHBIX U TUKOPACTYIUX PACTEHHH, aKBapUyM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnas paGora «/I3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, Ha CYXOJIOJBHBINA UM IOMMEHHBIN YT, 03€pO, OOJI0TO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmerutanerapHas o0oyiouka 3eMiu, TII€ CYIIECTBYET WU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocheprl. OcobeHHocTu 6uochephbl Kak
rI00anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB ¥ OMOTEOXUMHYECKHUE ITUKIIBI (YTIepo/ia, a30Ta). PUTMHYHOCTS sIBIICHUH B
onocdepe.



3onanbHOCTHL Onocdepsl. [TonsTre o0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIE Jieca, CMEIIAHHbIE M IIMPOKOJMCTBEHHbIE Jieca, CTEIW, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphbs. Kinumart, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
onochepHbIX PYHKIIHUM.

JdeMoHcTpauuu

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

Tabmumpr u cxeMmsl: «I'eocdeps 3eman», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KUCIOpOJa B MNPUPOIAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyliny, «Kiaumatuyeckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanneiii gec», «llIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiasay, « Tponudeckuii jiecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUUECKHE KPU3UChl M MX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ounocdepy. 3arps3HeHre BO3AyIIHON cpebl. OXpaHa Bo3/1yXa. 3arpsi3HeHUEe BOTHON
cpeasl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OXpaHa MHOUYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupomnbie Tepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE MTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOIBIL.
PanvonanbHOE  MPUPOJIONOJIB30BAHUE M COXpaHEHHWE  OMOJOTMYECKOTO
pazHooOpazus 3emuu. OOmKME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHUSL.

Pa3zBuTne METONOB MOHHUTOPUHIAa PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbL
KOpeaburumayuu IKocucmem U cnocobos 6OopvOvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHvIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmu1s! u cxeMsl: «3arpsi3HeHne aTMOC(epbl», «3arpsi3HeHIe THAPOChHEph»,
«3arpsizHenue nouBbl», «[lapHukoBslii 3¢ dexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOpun», «MOAENH YIPaBISIEMOTO MUPAY.



Ob6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJaronmuMucs MporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI MPOrpPaMMBbI 1O OUOJIOTUU
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YYaroUMMUCA POCCUUCKON
rpak1aHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIIPENENCHUIO, Haauuyue Mmomusayuu K OOyUYEeHHIO  OMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW IJMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOEH
JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAaMH, TMPHUCYIIUMH CHUCTEME
Ouonornueckoro 00pa3zoBaHus, HalUYUe NPABOCO3HAHUS SKOJIOTUUYECKON KYIbTYPBHI,
CnocoOHOCmU cmasums NENH U CTPOUTD KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTUU AOCTUTAIOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTM B COOTBETCTBHH C
TPaJAUIIMOHHBIMUA POCCUHUCKUMHE COIIMOKYJIBTYPHBIMU, HCTOPUIECKUMHU U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
NOBEJACHUSI U CIOCOOCTBYIOT MpOILIECCaM CaMOINO3HaHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PpA3BUTUS BHYTPEHHEW TMO3MIMHU JMYHOCTH, NATPUOTHU3MA U
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YECTOBEKY TPYJa U CTapIIeMy IMOKOJCHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaJMLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKarolUIEu cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIONINXCs PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
OTIBITA M OTBITA JCATEIHHOCTUA B MPOIECCE peaTu3allii OCHOBHBIX HAMPABICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00S3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPABOTIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIIEHHMH YyYeOHbIX U TMO3HABaTEJIbHBIX 3aJay, BbIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIIMIO 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTSAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a7ayd, YBaXUTEIbHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB MpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON IPaXKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBaXXE€HHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOI'OHalMOHaJIbHOro Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUs] OWOJOTMM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOECHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE YMOIMOHAIBHOTO BO3ICUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[I0POBbS U
IMOIMOHAJILHOIO 0JIArONOJyYns:

MOHMMAaHUE U peanu3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHue, COONII0ICHNE TUTUEHUYECKHUX MPAaBUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckass aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1IEHHOCTH NPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JEATEbHOCTH TEXHOJOTMYECKONM M COLMAIbHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATh TAKYyIO JEATEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u  peaanu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB H OLEHKM WX BO3MOXHBIX IMOCIEACTBUM Jid
OKPYKarOIIEU CPELBI;

OCO3HaHHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
peuieHus;

CIIOCOOHOCTH MCMOJIB30BATH MPUOOPETAEMbIE TP U3yUYEHUU OMOJIOTUH 3HAHUS
U yMEHUS TpU pEHICHUH TpoOJiieM, CBSI3aHHBIX C  PaIlMOHAIBHBIM
OPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBUJ  NOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOAHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HIKOJIOTUYECKUE TOCIEICTBUS
pEeANPUHUMAEMbIX IEUCTBUI U MPEJOTBPALIATh UX;



HAJIMYKME PAa3BUTOTO HKOJOTHUYECKOTO MBILIUICHUS, YIKOJIOTHUYECKON KYIbTYPHI,
OTIbITA JesITeTbHOCTH IKOJIOTUYECKOI HaNpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOH, KOMMYHHKAaTHMBHOM M COLMAJIBHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN AESITETbHOCTH 3KOJIOTUYECKON
HAIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

COBEpULICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHSI MEXK1y JIFOAbMHU U TIO3HAHUS MUPA;

NOHUMaHHE crenupUKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poilu B
(GOpMHUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUU IIEIOCTHOTO
Ipe/CTaBICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuH MpolieM
COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCcHble  IPOoOJIeMbl  Pa3BUTHUS
YeJI0BeUeCTBa, IOMCKA MyTeH BbIX0/a U3 II00ATBHBIX SKOJIOTHYECKUX MPOOJIEeM U
olecrieueHHsi  Mepexoja K  YCTOHYMBOMY  DPa3BUTHUIO,  PALMOHAIHHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
MOBBIIIEHUST O0IIEll  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIMOHAIBHONW IPaMOTHOCTU OOydaromuxcs, GopMupyemMoii
IpU U3Y4eHUH OUOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHalu3a W
OOBSICHEHUS SBJICHHUI OKPY’XKAIOIIET0 MHUpa M MPOUCXOJANIMX B HEM M3MEHEHUH,
yMeHHue JenaTh OOOCHOBaHHbBIE 3aKJIIOYECHHS HAa OCHOBE HAy4yHBIX (DAaKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IICHHOCTU HAyYHOW JEATENbHOCTH, FOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJabTaThl OCBOSHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPoliece,
CUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uCcleI0BaHne, HAOIII0ICHNEe, I3MEPEHNE, SKCTICPUMEHT U IPYTHUE); YHUBEPCATHHBIC
yuyeOHble JeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATUBHbBIC, PETYJISTUBHBIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH M COIMAILHOM
KOMIETEHIIMK  OOYYaloIMXCs; CHOCOOHOCTh  OOyYaromMXCsl  UCMOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE ICVUCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

B pe3ynbrare n3yuenusi OMOJIOrMU Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus
y oOyuatomierocs OyayT chOpMHpPOBaHbI TO3HABATENIbHBIE YHUBEpCAIbHbIC
ydeOHbIE JeHCTBUS,, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Y4YCOHBIC EHCTBUSI,
PETYISATUBHBIC YHUBEPCAbHBIE YUeOHBIC EHCTBUS, COBMECTHAS JEATEILHOCTD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJIU3UpoBaTh  MpolseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHIKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUs (MHAYKTUBHBIC, JIE€IYKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITBHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€d M OTHOIICHUM B U3YYaEMbIX OHMOJOTMYECKUX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO PpPOJA, BBIABICHHBIX B Pa3jIMYHbIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PaOOTy B YCIOBHSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOMHMPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI IPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30oBaHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYyalMsIX, B TOM YHCJIE TIPH CO3JaHUN YUEOHBIX M COLIMATIbHBIX POCKTOB;

(dopMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITh TIPUYMHHO-CIIEACTBEHHBIE CBS3M W aKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOoca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE MW, MpeJiaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHammM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM IMpeICTaBICHH, KPUTHUECKH OLIEHUBATH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouonoruueckoi nudopmammu (Cxemsl, rpapuKu, TMarpaMMbl, TAOJIUIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpeAcTBa Impu pabore ¢
ouosiornyeckod uHQOpMaIrMen: TPUMEHATh XUMHUYECKHEe, (QU3HYEeCKUe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIaJE€Th  HABBIKAMM  paclo3HaBaHWSd M 3alUThl  WH)OpMauw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITMHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WU JIUCKYCCHM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIMHN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYAJTbHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BEIOMPATh TEMATHUKy U METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WIeHA KOJUICKTUBA;

NPUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JECUCTBUU,



pacnpenensaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTb pe3yibTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)KAOI0 YYaCTHUKA KOMAH]Ibl B OOIIMIA
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3ULUHWA HOBH3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMH PeryJasSTUBHBIMHU AeHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEILICHUs B dKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 310POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABIISATH IIJIaH PELICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
peleHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO LIMPOKOH SPYIULUH B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IEKCUU Il OLEHKHU CHUTyalluH, BblOOpa
BEPHOTO PEILECHUS;

YMEThb OLICHMBATh PUCKH WU CBOEBPEMEHHO IIPMHHUMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPH aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHATHE Ce0H U APYTrHUX:
MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I@pU aHaliu3e pe3yJbTaToOB
NEATEIIbHOCTH,
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIIMH JIPYTOTo YeJI0BeKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJCPKAHHMS YYEeOHOro mpeameTa
«buonorusi»y Ha yrayOJIE€HHOM ypOBHE OPUEHTUPOBAHBI Ha oOecleyeHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduueckue aJig OMOJIOrMM HayYHbIE 3HAHMS, YMEHUS U CTIOCOOBI IEUCTBUI 1O
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUH, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cUTyalusx. [IpeameTHbie pe3yapTaThl MPECTABICHBI 1O
roJilaM U3y4yeHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeameta «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPUPOJBl M  PEIIEHWH MpoOJeM  PalMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralle OUOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT'000pa3us ¥ MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHU ), 3aKOHBI (€IMHO00pa3us
MOTOMKOB TI€PBOr0 IOKOJICHUSI, PACUICIUIEHUS, YUCTOTHl TaMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensda, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3menunBoctu H. V. BaBuiosa), NpuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMHU HAYyYHOI'O TIO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OINMUCAaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);

YMEHHE BBIICNATH CYIIECTBEHHbIEC NTPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPTraHOB U CUCTEM
OpraHOB PpACTEHMM, MKUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3IHEACATEIbHOCTH,



POTEKAIOUIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHa BemlecTB (MeTaboau3M), MPEeBpAICHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(HOTO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHUSI,  WHIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAMH KIETKH U HX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIUSIMH, MEXIY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pAcCTEHHUI, XKUBOTHBIX U YEJOBEKAa U HX
(GYHKIUSAMH, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXKAYy STanamMu
oOMeHa BEIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATaraMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (PEHOTHUIIOM U
dakTopaMu cpesibl 0OUTAHNUS;

YMEHHE BBISBIIATH OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHuM, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUUYECKUX TPYIII;

yYMEHHE peniaTh ONOJIOTHYECKUe 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXK/1y UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOLECCAMU U SBJIICHUSIMU, J1€TaTh
BBIBO/IbI M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe PaOOTHI, COOIIOAThH
npaBuiia mpu paboTe ¢ yueOHBIM U TA00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Ieb HCCIENIOBAHMS, aHAIM3UPOBATH MOJYYCHHbBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4acTBOBAaTh B Y4€OHO-MCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHUYECKHX
KOH(EPEHIIUSX;

YMEHUE OLICHMBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
o0nacTu OMOJIOTUN U METUIIMHBI (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccrnoHanbHOU
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJsTh MO3HABATEIbHBIN
MHTEpEeC, HAIPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OMOJIOTMUECKOTOo 00pa3oBaHHMsA B  OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.



[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
KJ1acce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJETh CHUCTEMOW OMONOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
omnpenereHnuss M TMOHUMAaHHME CYIIHOCTH OCHOBOIOJATAIOMINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHUH (B, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHsI SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoasimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
I'unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOrO0  TO3HAHMUS,
UCIIOJIb3yEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX HKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIIOcOO0aMU BBISBJICHUS U
OIICHKM aHTPOIIOTCHHBIX U3MEHEHHUI B MIPUPOIC;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
KOCHCTEM M Ouocdepbl, CTAOMIU3UPYIOUIEro, IBMXKYLIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUs,
BIUSIHUA ~ JBWXKYIIMX  CHJ  DBOJIONMUM  HAa  TEeHO(MOHJ  MOMYJSLHUH,
IPUCIIOCOOTICHHOCTH OPTaHMU3MOB K cpelie 0OUTaHusl, YepeAOBaHUsl HaIllpaBICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBATh B3aMMOCBSI3M MEXKIY MPOLECCaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAaMH AHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISIBISTH  OTJIMYUTEIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€  OpraHu3MOB B  COOOIIECTBax,
aHTPOIMOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUUYECKUX TPYTII, B3aUMOCBSI3U OPraHU3MOB M CPebl OOMTaHUSI, €IUHCTBA



YeJIOBEYECKMX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpasusi BHIOB U
IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPO/IBI U UETIOBEUYECTBA;

yMEHHUE pemarbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHUYECKIUMHU MPOILIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpHBIE W MpPAaKTHYECKHE padoThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

yMEHHE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJIOTrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yJbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;

yYMEHHUE OIICHHWBATh IMIIOTE3bl U TEOPUHU O MPOUCXOKACHUHN KU3HU, YeJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MpedOTBPALICHUS
rJ100aabHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIIICHHOCTH, YIJIyOJIATh MO3HABAaTEIbHBIN HMHTEpPEC, HANpaBJICHHbIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccud U HPOAOIKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3alUsIX CPEIHEro MpohecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMbI M UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XuMUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 |
KJIETKE
7 Hacnencreennas uapopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEHHBIN UK KJIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 BuoTtexHonorus u CHHTETHYECKass OMOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesnoB U TeM
NMPOrpamMMbl

KoanuecTBO 4acos

Bcero
padoThI

KonTtpoabHbie

IIpakTHyeckue
padoThI

JaekTpoHHbIe (LU(poBHIe) 00pa3oBaTebHbIE PeCYPChI

3apoxaeHue u
pasBuTHE
IBOJTIOIIMOHHBIX
MIPECTaBICHUH B
Ouoaorun

https://resh.edu.ru/subject/lesson/5393/main/132001/

MuxkposBoaronus u
€€ pe3yJbTaThl

14

https://app.onlineschool-1.ru/11-

klass/biologiva/mikroevolyuciya/article

MaxkpoaBotonus u
€€ pe3ynpTaThl

https://app.onlineschool-1.ru/11-

klass/biologiya/makroevolyuciya/article

[Ipoucxoxnenue u
pa3BUTHE KU3HU HA
3emuie

15

1.5

https://biology.su/evolution/abiogenesis

IIpoucxoxnenue
YeJIOBEKA —
aHTPOIIOTEHE3

10

https://app.onlineschool-1.ru/11-klass/biologiya/gipotezy-

proishozhdeniya-chelovek/article

DKOJIOTHsl — HayKa
0
B3aUMOOTHOIICHUAX
OpPraHu3MoOB U
HagOpPraHn3MCHHBIX
CHUCTEM C
OKpYyKaroleun
cpenoit

0.5

https://resh.edu.ru/subject/lesson/2209/main/



https://resh.edu.ru/subject/lesson/5393/main/132001/
https://app.onlineschool-1.ru/11-klass/biologiya/mikroevolyuciya/article
https://app.onlineschool-1.ru/11-klass/biologiya/mikroevolyuciya/article
https://app.onlineschool-1.ru/11-klass/biologiya/makroevolyuciya/article
https://app.onlineschool-1.ru/11-klass/biologiya/makroevolyuciya/article
https://biology.su/evolution/abiogenesis
https://app.onlineschool-1.ru/11-klass/biologiya/gipotezy-proishozhdeniya-chelovek/article
https://app.onlineschool-1.ru/11-klass/biologiya/gipotezy-proishozhdeniya-chelovek/article
https://resh.edu.ru/subject/lesson/2209/main/

Opranusmsl 1 cpena
oOuTaHus

1.5

https://spravochnick.ru/ekologiya/organizm i sreda obitaniya/

DKOJIOTHS BUIOB U
MOIYJISIIUANA

0.5

https://resh.edu.ru/subject/lesson/4949/conspect/119942/

DKoJiorus
COOOIIIECTB.
DKOJIOTHYECKHUE
CHCTEMBI

12

0.5

https://resh.edu.ru/subject/lesson/5501/conspect/119074/

10

buocdepa —
riaobanbHas
J9KOCHCTEMA

https://app.onlineschool-1.ru/9-klass/biologiya/biosfera-

globalnaya-ekosiste/article

11

YenoBek u
OKpY’KaroIasi cpesia

https://resh.edu.ru/subject/lesson/5499/conspect/295897/

12

PesepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

102

7.5



https://spravochnick.ru/ekologiya/organizm_i_sreda_obitaniya/
https://resh.edu.ru/subject/lesson/4949/conspect/119942/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://app.onlineschool-1.ru/9-klass/biologiya/biosfera-globalnaya-ekosiste/article
https://app.onlineschool-1.ru/9-klass/biologiya/biosfera-globalnaya-ekosiste/article
https://resh.edu.ru/subject/lesson/5499/conspect/295897/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
N KoangecTBo 3
° JIEKTPOHHBIE NU(POBLIE
Tema ypoka 9acoR p uudp
n/n o0pa3oBaTe/bHbIE PeCypChbl
Bcero
buonorusa xak KoOMILUIEKCHas HayKa U KaK 4acTb COBPEMEHHOI'O
1 K p 1 https://ypok.pd/presentation/2205.html
o01ecTBa
. https://ypok.pd/library/urok 2 osnovnie svojstv
2 JKuBBIe cUCTEMBI U KX CBOUCTBA 1 . ) . )
a_zhizni_urovni_organizatci_185633.html
https://resh.edu.ru/subject/lesson/4778/start/1143
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 4/
https://resh.edu.ru/subject/lesson/5383/conspect/
4 Uctopus oTKpeITHS U M3yyeHus kieTku. Kiierounas teopust 1 153370/
MeToabl MOEKYJIIPHOM U KJIeTOYHOM Onostorun. [IpakTuueckas , )
o https://interneturok.ru/lesson/biology/10-
pabora «/3yueHne MeTo0B KJIETOUYHON OMOI0THI ) - _ .
5 1 klass/bosnovy-citologii-b/metody-tsitologii-
(xpomarorpadusi, anekrpodopes, muddepeHnranTLHOE Ietochnaya-teoriya
uenTpudyruposanue, [TLP)»
https://www.yaklass.ru/p/biologia/10-
6 X ecKuit cocTa o 1 klass/stroenie-i-sistemy-zhizneobespecheniia-
HMHHACCIII COCTAB KT kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008
https://yvandex.ru/video/preview/5118818777545
7 MuHepasibHbIE BEIIECTBa KJIETKU, UX OMOJIOTHYECKas POJIb 1 755849
o https://interneturok.ru/lesson/biology/10-
praHnyecKre BeniecTBa kieTkn — Oenku. JlaboparopHas - » — )
klass/bosnovy-citologii-b/aminokisloty-belki-
8 pabota «O0HapyXeHHE OEIIKOB ¢ TOMOIIbIO Ka4eCTBEHHBIX 1 . . .
. stroenie-belkov-urovni-organizatsii-belkovoy-
peaKuuii»
molekuly



https://resh.edu.ru/subject/lesson/4778/start/11434/
https://resh.edu.ru/subject/lesson/4778/start/11434/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://resh.edu.ru/subject/lesson/5383/conspect/153370/
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://yandex.ru/video/preview/5118818777545755849
https://yandex.ru/video/preview/5118818777545755849
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/aminokisloty-belki-stroenie-belkov-urovni-organizatsii-belkovoy-molekuly
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/aminokisloty-belki-stroenie-belkov-urovni-organizatsii-belkovoy-molekuly
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/aminokisloty-belki-stroenie-belkov-urovni-organizatsii-belkovoy-molekuly
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/aminokisloty-belki-stroenie-belkov-urovni-organizatsii-belkovoy-molekuly

https://interneturok.ru/lesson/biology/10-

? CBOiCTBa, KnaceHpuKaLya i GyHKIMH OEKOB Klass/bosnovy-citologii-b/funktsii-belkov
https://interneturok.ru/lesson/biology/10-

10 Opraandeckue BenecTBa KICTKH — YIIICBOIbI klass/bosnovy-citologii-b/uglevody-i-ih-rol-v-
zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-

11 Oprannueckue BeUIeCTBa KIETKU — JIMIHUIbI klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-
zhiznedeyatelnosti-kletki

Hyxnennoseie kucnotsl. JIHK u PHK. JIaGoparopnas pabota https://lesson.edu.ru/my-

12 «MccnenoBanne HyKJIEUHOBBIX KUCTIOT, BBIACICHHBIX U3 KIETOK school/lesson/3b18d58d-51ee-43ba-9b17-

pA3TAYHBIX OPTaHU3MOB) 45c9608fa382?backUrl=https://urok.apkpro.ru/

13 Crpoenue u ¢pysakin ATO. [Ipyrue nykineosuarpudocdars &token=00d3c187bded0129a346af21affaabade

(HT®) 375b1c38cf3d61632acf9035¢c32a694
14 CexBennpoBanne JJHK. Metoasl reHOMUKH, TPAHCKPUTITOMUKH, https://millab.ru/press-tsentr/sekvenirovanie-
[IPOTEOMUKU nukleinovykh-kislot/

15 MeTosTb1 CTpYKTYpHOI GHOTONHII https://biomolecula.ru/articles/metody-v-
kartinkakh-strukturnaia-biologiia
https://lesson.edu.ru/my-
school/lesson/a9152604-585b-4bf9-923c-

16 Tunsl knetok. [IpokapuoTnyueckas KieTka d6a9d6847d3f?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694
https://lesson.edu.ru/my-

Crtpoenue sykapruoTHdecKon kieTku. [Ipaktudeckas padbora e
17 . N 1270516b7afl?backUrl=https://urok.apkpro.ru/
«H3ytennue CBOHCTB KICTOHOH MeMOpabL» &token=00d3c187bded0129a346af21affaasade
375b1c38cf3d61632acf9035¢32a694
18 IToBepXHOCTHBIN anmapar KJIETKA



https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/funktsii-belkov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/funktsii-belkov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/uglevody-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/uglevody-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/uglevody-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://millab.ru/press-tsentr/sekvenirovanie-nukleinovykh-kislot/
https://millab.ru/press-tsentr/sekvenirovanie-nukleinovykh-kislot/
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

OI[HOMGM6paHHBIe OpTraHOUAbI KJIICTKH. HpaKTqucxasI pa60Ta

https://lesson.edu.ru/my-

19 «I/IayquI/Ie JBHMKCHUS NUTOIITIA3MBI B PACTUTCIIBHBIX KICTKAX» school/lesson/86c00dc3-4fd0-40aa-b7ec-
[TosTyaBTOHOMHBIEC OPTaHOU/IBI KIICTKH: MUTOXOHIPHH, 3de0ab56¢f42?backUrl=https://urok.apkpro.ru/

20 mactuabl. JlaboparopHas padora «VccnenoBanue mIasMoin3a u &token=00d3c187bded0129a346af21affaabade
JIEIJIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)» 375b1c38cf3d61632acfo035¢32a694

21 HememOpaHHbBIEe OpraHOHUIBI KJIETKH https://lesson.edu.ru/my-
school/lesson/0810f15f-a477-4c70-9f41-
1270516b7afl?backUrl=https://urok.apkpro.ru/

22 Crpoenue u dynKumm 17pa &token=00d3c187bded0129a346af21affaa6ade
375b1c38cf3d61632acf9035¢32a694

CpaBHUTENbHAS XapaKTEPUCTHKA KIJIETOK SyKapHoT.
23 JlaboparopHas paboTa «3ydeHne CTpOCHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY
AcCCUMWISIINS U JUCCUMIIIALINS — JBE CTOPOHBI MeTaboIn3Ma.
Tuner oOMeHa BemecTB. JlabopaTopHas pabora «3ydyeHue
24 . https://lesson.edu.ru/my-
KaTaJUTHYECKON aKTUBHOCTU (DePMEHTOB (Ha MpUMeEpe aMuiIas3bl
HITH KaTATAZE school/lesson/cdc6b0d2-866f-4€35-9168-
- - ceeaSel24e55?backUrl=https://urok.apkpro.ru/
@depMeHTaTUBHBIN XapaKTep peaklHii KIETOUHOT0 METadoIu3Ma. &token=00d3c187bded0129a346af 1affaabade
’5 JlaGopaTtopHnas pabora «M3yueHue hepMEeHTaTUBHOTO 375b1c38cf3d61632acf9035c32a694
pacIerneH s IepOKCHAa BOAOPOIA B PACTUTENIbHBIX U
KUBOTHBIX KJIETKAX)
https://lesson.edu.ru/my-
school/lesson/0215437a-0f2e-4c47-8760-

26 Benku-akTuBaTOpH! U OENKU-UHTHOUTOPHI 2a9e2f77c89c?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694

27 ABTOTpOGHBII THIT OOMEHa BEIIECTB https://lesson.edu.ru/my-

28

dorocunTes

school/lesson/27c57b97-ee02-4b2c-97ac-



https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

XemocuHTe3. JlaboparopHas padota «CpaBHEHHE TTPOILIECCOB

223ab66c24f7?backUrl=https://urok.apkpro.ru/

29 &token=00d3c187bded0129a346af21affaabade
(boTOCHHTE3a U XEMOCHHTE3a)
375b1c38cf3d61632acf9035¢32a694
30 AHnaspoOHbIe opranu3Mbl. Bunbl 6poskenus. JlaboparopHas
pabota «CpaBHEHHE TPOIIECCOB OPOKEHUS U JBIXaHUS)
https://lesson.edu.ru/my-
school/lesson/1f60acef-6051-44ce-bb66-

31 AdpoOHBIE OpraHU3MBbl. JTaIbl JHEPreTHUECKOro 0OMEHa 6f75e4d59480?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694

1 DHeprust MeMOpaHHOTO TpagueHTa npotoHoB. Cunte3 ATO:

pabota npotonHor AT®-cuHTa3BI

33 Peakuun MaTpu4HOro CUHTE3a https://lesson.edu.ru/my-

34 TpaHCKPHIILHS — MaTpiuHblii cuaTe3 PHK school/lesson/05b30833-2ed2-445b-b4ae-
823f126b73d0?backUrl=https://urok.apkpro.ru/

35 TpaHCISALHS U 8 TAIIbI &token=00d3c187bded0129a346af21affaabae
375b1c38cf3d61632acf9035¢32a694
https://externat.foxford.ru/polezno-znat/wiki-

36 Konuposanue amuuokucioT. Ponbs pubocom B OnocuHTe3e Oenka .
biologiya-biosintez-belka

37 Opranu3anus reHoMa y MPOKapUuOT U SYKAPHUOT https://lektsii.org/11-82279.html

38 MonexyspHbIE MEXaHU3MBI SKCIIPECCUU T€HOB Y DYKapHOT https://biology.su/molecular/gene-activity

39 Bupycbel — BHeksIeTOUHBIC (DOPMBI )KU3HU U OOJIUTATHBIC https://lesson.edu.ru/my-

napa3utsl. [Ipaktuueckas pabora «Co3nanue MOEIN BUpyca» school/lesson/eb33fad3-8d72-4e0b-bbc5-
4c86e312fb15?backUrl=https://urok.apkpro.ru/

40 BupycHble 3a001€BaHNs YEI0BEKA, )KUBOTHBIX, PACTCHHUIM &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694
https://infourok.ru/nanotehnologii-v-biologii-i-

41 HanorexHomorny B OMOJIOTUY U METULINHE .
medicine-4814811.html

42 JKU3HEeHHBIN UK KJIETKU



https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka
https://lektsii.org/11-82279.html
https://biology.su/molecular/gene-activity
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://infourok.ru/nanotehnologii-v-biologii-i-medicine-4814811.html
https://infourok.ru/nanotehnologii-v-biologii-i-medicine-4814811.html

https://lesson.edu.ru/my-

school/lesson/a494c3cb-b7c7-4815-b7al-

43 Marpuunsiii cunre3 JJHK 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabae
375b1c38cf3d61632acf9035c32a694

44 Xpomocomsl. JIaboparopHas padota «M3ydeHrne XxpoMocom Ha

TOTOBBIX MUKPOMIPEIapaTax
https://lesson.edu.ru/my-
school/lesson/a494c3cb-b7c7-4815-b7al-

45 Jlenenure KJI€TKH — MHUTO3 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabae
375b1c38cf3d61632acf9035c32a694

Tunst knetok. Kapuokunes u nurokunes. Jlaboparopras pabota

46 «Habnronenne MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa (Ha

TOTOBBIX MHUKPOTIPEIapaTax)»
47 Perys A1 AKH3HEHHOTO UK KIETOK https://meduniver.com/Medical/genetika/vxod
kletki v _kletochnii cikl.html
http://buzani.ru/biologiya/v-i-sivoglazova-

48 Opranu3M Kak euHOE 11eI0e 10kl/391-3-1-organizm-edinoe-tseloe-
mnogoobrazie-organizmov

49 Txanu pacrenuii. JlabopatopHas pabora «3ydueHue TkaHen

pacTeHui»
50 TkaHu )XKUBOTHBIX U uenoBeka. JlaboparopHas padora «/3ydenue
TKaHEH >KUBOTHBIX)
51 Opransl. Cuctemsl opranoB. JlaboparopHas pabora «3yueHue
OpraHOB IIBETKOBOTO PACTEHUSI
https://www.youtube.com/watch?v=vOxT7HyO
52 Ormopa Tena opraHu3MOB

NQ4



https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://meduniver.com/Medical/genetika/vxod_kletki_v_kletochnii_cikl.html
https://meduniver.com/Medical/genetika/vxod_kletki_v_kletochnii_cikl.html
http://buzani.ru/biologiya/v-i-sivoglazova-10kl/391-3-1-organizm-edinoe-tseloe-mnogoobrazie-organizmov
http://buzani.ru/biologiya/v-i-sivoglazova-10kl/391-3-1-organizm-edinoe-tseloe-mnogoobrazie-organizmov
http://buzani.ru/biologiya/v-i-sivoglazova-10kl/391-3-1-organizm-edinoe-tseloe-mnogoobrazie-organizmov
https://www.youtube.com/watch?v=vOxT7HyONQ4
https://www.youtube.com/watch?v=vOxT7HyONQ4

https://www.youtube.com/watch?v=E885ciLo4

53 JIBr>kKeHrE OpraHu3MOB 1 sU

54 [Iutanue opranuzmMoB 1

55 [Iuranue mMO3BOHOUYHBIX KUBOTHBIX. [lUIlIeBapuTenbHAs cUCTEMA |

YyeJoBeKa

56 Jlprxanvue opraHu3mMoB 1

57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BEIIECTB Yy OpraHU3MOB 1

59 KpoBenocHas cuctema no3BOHOUYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranusMoB 1

61 3amura y opraHu3MoB 1

62 NmMmyHHas cucrteMa yenoBeka 1

63 PazapaxxuMocTh U perynsnus y OpraHu3MoB 1

64 ['ymopanbHast peryssiius u SHAOKPUHHAS CUCTEMa >KUBOTHBIX U |

YyeJoBeKa

65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 1 https://lesson.edu.ru/my-
school/lesson/44d23e03-5225-4e6f-a455-
559e9d843db9?backUrl=https://urok.apkpro.ru

66 Honosoe pasmHoxennue ! /&token=00d3c187bded0129a346af21affaa6ad
e375b1¢38cf3d61632acf9035¢32a694
https://www.yaklass.ru/p/biologia/10-

67 Meiios 1 kIass/razmnf)zhenie.—zhivvkh-o'rganizmov—
6844021 /zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0

l'ameTorenes. O6pazoBaHue U pa3BUTHE MTOJIOBBIX KJIETOK.

68 JlaGopaTtopHas pabota «/3yueHue CTpoeHHUs MOJOBBIX KJIETOK Ha 1

TOTOBBIX MUKPOTIpETapaTax
69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3 1



https://www.youtube.com/watch?v=E885ciLo4SU
https://www.youtube.com/watch?v=E885ciLo4SU
https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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11 KIIACC

KosmuecTBo
No 11/ Tema ypoka 4ACOB DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl
Bcero

OomtonnonHas teopus Y. Jlapsuna 1

2 JIBroKy1ye cuiibl 3BOTIOIMU BUAOB 110 Y. JlapBUHY 1

3 Bopnrba 3a cymecTBOBaHUE, €CTECTBEHHBINA U MCKYCCTBEHHBIIN 1
oT0op

4 DopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOITIOLINHI 1

5 Oransl 3BOJIIOIIMOHHOTO MPoIiecca: MUKPO3BOIIOLUSA U 1
MaKpO3BOJIIOLHUS

6 [TonynAuus — 3yeMEeHTapHast €IUHULIA SBOIIOLUN 1
3akoH remetuyeckoro pasHosecus [x. Xapau, B.

7 Baitn6epra. Jlaboparopnas padota «BrisiBieHune 1
M3MEHUYUBOCTH y 0COOEH OJTHOTO BHIa»
DneMeHTapHbIe (GaKTOPHI IBOITIOIHUU 1
Dddekt ocHoBaremnst. IPdekT OyTHIIIOUHOTO TOPIIBIIIKA 1

10 Murpanuu. M301smmu nonyssiuii: reorpaduyueckas, 1
Ouosoruyeckast

11 EctecTBeHHBII 0TOOp — HaNpPaBIAIOMINN (HAKTOP IBOTIOLUT 1

12 [TonoBoii oT60p 1
[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT

13 MUKposBostonun. JlaboparopHas pabota «M3yduenue 1
apoMop(h030B ¥ HINOANANITAIINN Y pACTEHUH U JKUBOTHBIX)

14 [Tpumeps! ipucnocoOaeHU y OpraHu3MOB: 1

Mopdonorudeckue, GpU3HONIOTHIECKHE, OMOXUMHYECKUE,




noseneHueckue. Jlabopatopnas padora «IIpucnocobienus
OpraHU3MOB U MX OTHOCHTEJIbHAS LeJIeCO00Pa3HOCTh)

Bun, ero xpurepuu u ctpykrypa. Jlaboparopnas pabora

15 «CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOH !

16 CrpykTypa BUaa 1

17 Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOIUN 1

18 CBs3b MUKPOIBOTIOLMH U STTUIEMHUOJIOT U 1

19 MakponsBomntonus. [laneoHTonoruueckre MeTo bl U3y4eHUs |
3BOJTIOLIUA

20 buoreorpaduueckre METOIbI H3YUYESHHS SBOJTIOIIUT 1

)1 OMOPHOJIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTHIESCKUE |
METO/]Ibl U3yUYECHHUSI SBOTIOLIUN

” MonekynsipHO-TeHETHUECKHE, OMOXUMHUYECKHE U |
MaTeMaTUYECKUE METOJIbI U3YUEHUS IBOJIIOIIUU

23 OO6mre 3aKOHOMEPHOCTH SBOJTIOIHH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB |
SBOJIIOLIMU

25 HayuHble runoressl IpOMCX0XKIECHUS XKU3HU Ha 3emiie 1

26 JloHay4HbIe MpEACTaBICHUS O 3aPOXKICHUU KU3ZHU 1

27 OcCHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLIUU 1

28 ['unioTe3sl 3apoKACHUS KUZHU 1
HcTopus 3emmu u metobl e€ n3ydenus. Jlaboparopuas

29 pabota «/3y4yeHne U OMHCaHNe UCKOTIAaeMbIX OCTAaTKOB 1
JPEBHUX OPraHU3MOB)

30 HauanbHbie 3Tanbl OpraHuyecKoi 3BOTIOLIMHT 1

31 DBOJIIOLIHS DYKAPUOT 1




OCHOBHBIC 3TaIIbI 9BOJJIIOLIUU PACTUTCIIBHOTO MHPA.

32 [TpakTrueckas padota «3ydeHne ocOOCHHOCTEH CTPOCHHS 1
pacTeHHii pa3HbIX OTIIEIOBY»

33 OCHOBHBIE 3TaIlbl BOJIIOLUY )KUBOTHOTO MUpa 1

34 DBoJTonus )XUBOTHBIX. [IpakTdeckas pabora «3ydueHue 1
0COOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX )KUBOTHBIX

35 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U [epuoiaM 1

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE KPU3UCHI |
MPOILIOTO

37 CoBpeMEeHHBIN YKOTOTHYECKUN KPU3HUC, €T0 OCOOCHHOCTH 1

38 CoBpeMeHHast cucTeMa OpraHM4ecKoro mpouuioro 1

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB 1

40 AHTpPOIIONOIUsI — HayKa O 4EJIOBEKE 1

41 PazBuTune npenacraBieHuii 0 TPOUCXOKICHUH YEJIOBEKA 1
MecTo 4yenoBeka B CUCTEME OPraHU4ECKOI0 MUpa.

42 Jlaboparopuas padota «3y4ueHrne 0cCOOEHHOCTEH CTPOCHHUS 1
CKeJIeTa 4elIOBeKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM»

43 JIBYKyIME CUJIBI AaHTPOIIOTEHE3a 1

44 CooTHoteHre OMOJIOTHYECKUX M COLUATTBHBIX (DAaKTOPOB B |
aHTPOIIOreHe3e

45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3a 1

46 [TaneoreHerrka 1 NajeoreHOMHUKA 1

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 1

43 UYenoseueckue packl. [Ipaktudeckas padbora «M3ydenue 1
HKOJIOTMUECKUX aJlalTaliil ueaoBeKa

49 MexIUCIUTIITMHAPHBIE METO/IbI aHTPOTIOJIOTUN 1

50 3apoxaeHUE U pa3BUTHUE FKOJIOTUU 1




Metonst skonorun. JlaboparopHast pabora «/3ydenue

31 METOJIOB SKOJIOTUYECKUX HUCCIIEIOBAaHUII» !

52 3HaYeHHUE SKOJIOTMYECKUX 3HAHUU ISl UeTTOBEKa 1

53 Dxonorudeckue GakTopbI 1
Abunornueckue GakTopsl. CBET Kak SKOJIOTHYECKUN (aKTop.

54 JlaGopatopHnas pabora «BpIsiBIeHHE TPUCIIOCOOICHHIA 1
OPTraHU3MOB K BIUSHHIO CBETa»
AbGuoTtnueckue akTopsl. TeMrepaTypa Kak 9KOJIOTHUECKUM

55 dakrop. JlabopaTopHas padora «BrisiBIeHHE 1
MPUCTIOCOOTICHUN OPTaHU3MOB K BIUSHHUIO TEMIIEPaTypbl»
AbGuoTtnueckue hakTopbl. BlIa)kKHOCTh KaK IKOJIOTHYECKUIT

56 (dakTop. JTaboparopHast pabota «AHATOMHYECKHE 1
0COOEHHOCTH PAaCTCHHUI U3 Pa3HBIX MECT OOMTAHHS

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1

61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI IS 1
CYLIECTBOBAHMSI OPraHU3MOB B Cpejie OOUTaHUS

62 DKOJIOTrM4YECKHNE XapaKTEPUCTUKHU MOMYJIALNN 1

63 OcHOBHBbIE MOKa3aTeNN MOMYJISALHUN: YUCIEHHOCTD, |
IJIOTHOCTb, BO3PAcTHAS U MOJIOBAsi CTPYKTYpa

64 OcHOBHBIE TIOKA3aTeIN MOMYJSIUH: POXKAAEMOCTh, IPUPOCT, 1
TEMII POCTa, CMEPTHOCTh, MUTPALIH

65 OKojorudeckasi CTpyKTypa MOonyJsaun 1

66 JlnHamMuKa nonyJsiuu U €€ perysaius 1




KpuBsie pocta uncnenHocTy nomynsauuu. Kpuseie

67 1
BBDKMBAHUS

68 Okonornyeckas Huia suja. Jlaboparopuas padora 1
«[IpucnocobneHus: ceMsiH pacTeHHI K paCCEIICHUIOY

69 Bup xak cucrema nonysinuid 1

70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIMH dKUBOTHBIX 1

71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 1

72 DKocucTema Kak OTKpbITasi cucTeEMa 1

73 KpyroBopot BemecTs 1 NOTOK SJHEPTUU B SKOCUCTEME 1

74 OcHOBHBIE OKA3aTENN HIKOCUCTEMBI 1

75 DKOJIOTUYECKUE MUPAMUIBI 1

76 H3meHeHHst coOOOIIECTB — CYKLIECCHH 1

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. |
DKocucTeMbl MOpEN U OKEAHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, 1
CTEIEH, MyCThIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI 1

20 Ypb6oskocucremsl. [IpakTuueckas padora «3yuenue u |
omucaHue ypOOIKOCUCTEMBI

21 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX |
B3aUMOJICVCTBUI OPraHU3MOB B DKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUIM Pa3HBIX TUIIOB HA

82 CyOOpraHM3MEHHOM, OPTraHU3MEHHOM, MTONYJISIIIMOHHOM H 1
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas 060m09ka 3eMiu 1

84 VYuenue B. W. Bepnazackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBaHM OHMOChepbl 1




86 KpyroBopoThI BemecTB 1 OMOTreOXUMUYECKHUE IUKITBI 1

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITN 1

88 YcTolunBocTh Ouochepsr 1

89 DKOJIOTUYECKHE KPU3UCHI U UX IPUYUHBI 1

90 Bo3zaeiicTBue yenoseka Ha 6nochepy 1

91 AHTponorveHHoe BO3JICHCTBHUE HA PACTUTEIIbHBIN U 1
JKUBOTHBIA MU

92 OxpanHa npupobl 1

93 OCHOBHBIE PUHIUITBI YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA 1
Y TIPUPOIBI

o4 ParnmonanbsHOE MPUPOIOIONIE30BAaHUE U COXPAHEHUE |
OMOJIOTHYECKOT0 pa3Ho0Opa3us 3emiu

95 O6006menue mo reme «MHUKPOIBOIIONHUS U €€ Pe3yJIbTaTh» 1

96 O6o06mienne o Teme «MaKpOIBOJIOIUS U €€ pe3yabTaThl» 1

97 O6006mmenue o reme «IIporcxoxaeHNe U pa3BUTHE KU3HU |
Ha 3emiie»

08 O6006menue o Teme «I[IporucxoxaeHne yenoBeKa — 1
aHTPOIIOTEHE3»

99 O06001enne o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIICHUSIX OPTaHNU3MOBY

100 O0600menue mo reme «OpraHu3Mbl U Cpesia OOUTAHHS 1

101 O6o0mieHne o TemMe «KOJIOTHsI BUOB U MOMYJISIIIHIA» 1

102 O6006mmenue o reme «buocdepa — rmodasTbHAsT IKOCUCTEMAY) 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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