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IHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma no yuedHomy npeamety "buosorus" (nanee - OMOJIOTUs) HA YPOBHE CPEIHETO
obmiero odpa3zoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-D3
«O06 o6OpazoBanun B Poccuiickori ®enepanun»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yuebHoro npeamera «bromorus» u OCHOBHBIX TOJOXKEHUH (emepanbHON paboueld MporpaMMeI
BOCTIUTaHUS.

Vuebnblii npeamet «buosnorusy yriryonénnoro ypoBus uzyuenus (10-11 knaccer) sBisieTcst
OJTHUM M3 KOMIIOHEHTOB IpeameTHoi obsactu «EcTecTBeHHO-Hay4yHblEe MpeaMeThh. CoriacHo

nonoxkeHussMm @I'OC COO npodunbHbIe yueOHbIE TPEIMEThI, H3y4aeMble Ha YIIy0aEHHOM

YpOBHE, SBJISIOTCS criocoOoM auddepennnanuu o0ydeHus Ha YPOBHE CPETHETO 00IIEro
00pa3oBaHMsI M MPU3BAHBI 00ECIEUUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPETHUM
o0IIMM, CpelHUM INpOo(eCcCHOHANIBHBIM U BhICIIMM OOpa3oBaHMEM. B To jxe Bpems Kaxabli U3
TUX Y4YeOHBIX IPEIMETOB JOJDKEH ObITb OPUEHTUPOBAH Ha [PUOPUTETHOE pELIECHUE
00pa30BaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOLIMX 3aJa4, CBS3aHHBIX C IpodopueHTaluen
o0yyaroumxcs U CTUMYJUPOBAHUEM HMHTEpeca K KOHKPETHOW 00J1acTH Hay4HOIro 3HaHMS,
CBSI3aHHOTO C OMOJIOTH €/, METUIIMHOM,, YKOJIOTUEH, ICUXOJIOTHEN, CTTIOPTOM HJIA BOCHHBIM J[EJIOM.
[Iporpamma no yue6nomy npeamery "buonorus" naér npeacraBieHue o LEdu U 3a1a4ax
u3ydeHus yueObHoro npeamera «buonorus» Ha yriiy0a€HHOM ypoBHE, OIpeensieT 00s3aTebHOe
(MHBapUaHTHOE) MPEAMETHOE COJEpKaHUE, €Er0 CTPYKTYPUPOBAHUE 10 pa3eiaM U TeMaw,
pacrpezeleHue 1Mo Kjiaccam, peKOMEHyeT OCIeA0BaTeNbHOCTh H3YUeHHUsl yueOHOro MaTepuaa

C y4€TOM MEXKIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTMKH y4yeOHOro mpoiecca,
BO3paCTHBIX 0COOCHHOCTEH oOydarommxcs. B mporpamme mo OMOJIOrMH peaju30BaH MPUHIUII

IPEEeMCTBEHHOCTH C M3yuyeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHu,
Omaronapst yeMy IpOCMaTPUBAETCS HAIIPABICHHOCTh Ha MOCIEAYIOIIEee pa3BUTHE ONOJIOTMUECKUX
3HaHWW, OpPUEHTHUPOBAHHBIX Ha (POPMUpPOBAHHME €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTUYECKOTO0 MBIIIICHUS, MPEJCTABICHUN O 3J0pPOBOM 00pase >KU3HH, Ha BOCIHUTAHHE
Oepe’KHOTO OTHOIIEHUS K OKpY)Karollleld MpUponHOH cpeae. B mporpamme mo GHOJOrHH Takke
MOKa3aHbl BOBMOXKHOCTH yueOHoro mpeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO k ninaHupyeMbIM JIMYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM pe3yJbTaTaM 00yueHus u
B (OPMHPOBAHUU OCHOBHBIX BHUJIOB Y4€OHO-TTO3HABATEIbHON JEATEIbHOCTH O0Y4YaoIMXCs 0
OCBOEHHMIO COZEpXKaHUs OMOJIOrM4eckoro oOpa3oBaHMs Ha YPOBHE CpEOHEro ooOuero
o0Opa3oBaHMsl.

VYuebublit npenMer «buosorus» Ha ypoBHE CpeiHero oOiero oOpa3oBaHHs 3aBeplLIAET
Ouonoruueckoe 00pa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HA pacUIMpeHHe U yriiyOJieHue 3HaHUM
00y4aroMxcst 0 )KUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OM0JI0ruu, 3MOpHOIOrUn
u OHOJOTMU pa3BUTUS, TEHETHKH, CEJIEKIUH, OMOTEXHOJIOTMM, 3BOJIOLMOHHOIO YYEHUS U
9KOJIOTHH.

Nzyuenue yuebHoro mpeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpHEHTHPOBAHO Ha
MOJITOTOBKY 00YYaIOMIMXCS K MOCIEAYIOIIEMY HOTy4eHII0 ONOIOrnYecKoro o0pa3oBaHus B By3ax
U OpraHu3anusx cpenHero mnpodeccuoHanbHOro obpa3zoBaHusi. OCHOBY €ro coaepKaHus
COCTaBJSIET CHUCTEMa OMOJOTMYECKHX 3HAHUHM, MONYYEHHBIX NP HM3YYCHHH OOYYAIOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3eioB OHOJOrMM Ha YpPOBHE OCHOBHOI'O OOIIEro
obpa3oBanus, B 10—-11 kmaccax 3Ty 3HaHHS MOTYYaIOT pa3BuUTHE. Tak, pacIUpeHbl U YTTyOIeHbI
OuoNoruueckue 3HaHUS O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepusiX, OpraHu3Me 4esloBeKa,
OOIIMX 3aKOHOMEPHOCTSIX JKU3HU, [OMOJHUTEIbHO BKJIIOYEHBI OHOJOTUYECKHE CBEACHUS
MPUKIIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOpPble MOXKHO HCIIONb30BaTh KaK OPUEHTHUPHI IS



nociyeayrouero Beioopa npodeccun. Bo3morxkHa Takxke MHTErpauus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIUMH 3HAHUSAMH, OJyYEHHBIMU 00YyYalOUIMMHUCS NPH U3YYEHUH PU3UKU, XUMUH,
reorpaduu U MaTEMATUKH.

CrtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenMery "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBI U 3BOJIOLMOHHBIM MOAXOAbl K M3ydeHHto Ouosnoruu. CoriacHO MM, H3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE JJIsl )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpPraHU3allUH,
SBOJIOIMM OPraHMYECKOro Mupa Ha 3emie, COXpPaHEHHUS OHOJIOrMYecKOro pa3zHooOpa3us
wiaHetsl. Tak, B 10 kiacce M3ydaroTcss OCHOBBI MOJEKYJSIPHOW W KJIETOYHOM Ouosoruw,
SMOPHOJIOTUU U OMOJIOTUH Pa3BUTHSL, TEHETUKU U CEJIEKIIUN, OMOTEXHOJIOTUH U CHHTETUYECKON
OMONOruM, aKTyaJIU3UPYIOTCS 3HAHUS OOydaromuUXxcs Mo OOTaHUKE, 300JO0THH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce n3y4aroTcsi SBONIOLMOHHOE y4€HHE, OCHOBBI HKOJIIOTUU U
ydeHue o ouocadepe.

VueOHblii mpenmer «buonorus» mNpu3BaH 00€CHEUUTh OCBOECHHE OOYYaroIUMHUCS
OMONIOTMYECKUX TEOpUH W 3aKOHOB, MJEH, NPUHIUIOB M MPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHON €eCTECTBEHHO-HAy4YHOW KapTHHBI MMpa, 3HAHUH O CTPOEHUH, MHOroOOpasuu H
O0COOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IOIYJISALUU, OHOLIEH03a, AKOCHUCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIEJOBaHUSAX B OWOJIOrMM, MPUKIAJHBIX aCHEKTax
Ouonoruueckux 3HaHuu. [ pa3BuTHS U MOANEpKaHUSI MHTEpeca 0OydarolMXcsi K OMOJIOruu
Hapsily cO 3HaYUTENIbHBIM 00bEMOM TEOPETUUECKOI'0 MaTepuaja B COAEPKaHUU MPOrPaMMBbI 110
OMOJIOTUU TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U PA3BUTUS TOW WM WHOMN
obactu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX M 3apyOeXKHBIX YUEHBIX B pellIeHUE Ba)KHEHIINX
OMOIOTUYECKUX U SKOJOTMUECKUX POOIeM.

Llenp n3yuenust yueOHoro npenmera «buosorus» Ha yriry0ja€éHHOM ypoBHE — OBJaJIeHUE
00yJaloUMMHUCA 3HAaHUSMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHu3allid >KUBBIX CHCTEM
Pa3HOro paHra u NpHOOpeTeHNe YMEHHI HCIOIb30BaTh 3TH 3HAHUS B (GOPMUPOBAHUN UHTEpECa K
onpeaenéHHon 00acTi MpodeCcCHOHANBHONW NEATeITbHOCTH, CBS3aHHOW C OWOJIOTHEW, WU K
BBIOOpPY yueOHOT 0 3aBEJCHUS [ TPOIOKEHHST OMOJI0rMYecKOro o0pa3oBaHusl.

JlocTmxxenue 1enu uzydeHus ydeOHoro npeameta «buomorus» Ha yrnyOnéHHOM ypoOBHE
o0ecreunBaeTcsl pelieHueM CIeAYyIOIuX 3a/1ay:

OCBOEHHE OOy4YalOIIMMHUCS  CHCTEMbl OWOJIOTMYECKHUX 3HAaHHUHA: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPUSAX, KOHLEMUHUAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W IIpaBMIAX,
COCTaBJLSIIOLIMX  COBPEMEHHYIO  €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPa; O CTPOEHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOMOTMYECKHX CHCTEM (KJIETKA, OpraHW3M, MOIMYJISALHUS, BUJ,
ouoreoreHo3, Ouocdepa); O BBHLAAIOIIMXCA OTKPBITUSAX M COBPEMEHHBIX MCCIEIOBAHUAX B
OuoIoruy;

O3HaKOMJIEHME  OOydYaroIMxcsi C  MeToJaMHM  IO3HAaHUS  JKUBOM  NPUPOABL
HCCIIeI0BATEIbCKUMU METOJaMU OMOJIOrMYECKUX HayK (MOJIEKYJISIPHONW U KJIETOYHON OMOJI0ruu,
SMOPUOJIOTUU U OMOJIOTUU Pa3BUTHSI, TCHETUKU U CEJIEKLNHU, OMOTEXHOJIOT MU U CUHTETHYECKOU
OMONOruM,  TAaJCOHTONOTHH, HKOJOTMM); METOAAMU  CaMOCTOSITEIBHOIO  IPOBEACHUS
OMONIOTMYECKUX MCCIeJOBaHUN B sabopatopud M B mpupoxae (HaOIoAeHUe, H3MEpeHHue,
9KCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIeHUE OOYYAIOIIMMHCS YMEHHUSIMM: CaMOCTOSTEIbHO HAXOAWUTh, aHAIU3UPOBATh H
UCIOJIb30BaTh OMOJOTHYECKYI0 HH(OPMAIUIO; TTOJIb30BaThCs OMOIOrMYECKOil TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OHOJIOTUU U COI[MATbHO-I)KOHOMUYECKUMU
1 9KOJIOTMYECKUMHU MTPo0JIeMaM1 YeJIOBEU€CTBA; OLIEHUBATH MOCIECTBUS CBOEH J1ESITETLHOCTH 110
OTHOILIEHUIO K OKpYXaloulel MpupoaHON cpeze, COOCTBEHHOMY 3/J0pPOBbI0 U 37J0POBBIO



OKPY’KalOIIMX JI0/Iel; OOOCHOBBIBaTH U COOJIIOJATh Mepbl NPO(UIAKTUKM HHQPEKIMOHHBIX
3a0oneBaHui, MpaBWJia TOBEACHUS B MPUPOJAE M oOecnedeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEAEITEIbHOCTH B UYPE3BBIYAMHBIX CUTyallUsIX MPUPOAHOIO U TEXHOTEHHOI'O XapakKTepa;
XapaKTepHU30BaTh COBPEMEHHbIE HaYUHbIE OTKPBITUS B 00JaCTH OHOJIOTUY;

pa3BUTHE y O0YUYAIOIIMXCS MHTEIIEKTYaJ IbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Iporecce
3HAaKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMH €10 Mpo0JieMaMH, METOIO0JIOTHEH OHOJIOrHYecKOro MCCIEeOBAHUS, MPOBEACHUS
OKCIEPUMEHTAIbHBIX HCCIECJOBaHUM, pEIIeHUs OHOJIOTMYECKUX 3a]ad, MOJEIMpPOBaHUS
OMOMOrn4YecKux 00BHEKTOB U MPOIECCOB;

BOCIIUTaHUE y O0YYarOIIMXCsl IEHHOCTHOTO OTHOIIEHUS K KUBOW IpPHUPOJIE B LIEJIOM U K
oTAeNbHbBIM €€ oObeKTaM U SBJICHHUSIM; (OPMHPOBAHHE DSKOJIOTHYECKOW, TeHETUYEeCKOU
IPaMOTHOCTH, O0IIEH KyJIbTYphl MOBEACHHUS B MPHUPOJE; HWHTErpalil eCTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHre 00y4aromUMKCs KOMIIETEHTHOCTH B PAallMOHAJIbHOM IPUPOIONOIb30BAHUU
(coOmroieHue MpaBWJI TOBENEHHMS B IPHUPOJE, OXpaHbl BHUAOB, 3KOCHUCTEM, OHOChepsl),
COXpaHEHUU COOCTBEHHOIO 3/I0pOBbsl M 3JI0POBbSl OKPYKAIOLIMX JIoAeH (coOiromeHus mep
npouIakTUKU 3a00JIeBaHMi, o0ecrieueHrne 0e30MaCHOCTH KU3HEAEATETbHOCTH B YPE3BbIUAMHBIX
CUTYalUsX MPUPOAHOIO U TEXHOICHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUs OMOIOrMYECKUX
3HAHUU U YMEHUH B MIOBCEIHEBHOW JKU3HU;

CO3JlaHMe YCIOBUHM Ui OCO3HAHHOIO BBIOOpPAa OOYYarOIMMHCS HMHAWBHUIYATbHON
o0pa3oBaTeIbHON TPaeKTOPHM, CIOCOOCTBYIOLIEH MOCIEAyIIEeMYy MpodeccHOHaTbHOMY
CaMOOIPECIICHUI0, B COOTBETCTBUU C HHAWBUIYAIbHBIMH HMHTEpECaMH M HOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIIO 4YacoB, OTBEJCHHBIX HAa HM3Y4YCHHE OHMOJOIMHM Ha YIIyOJICHHOM YpOBHE
cpeanero odmero oopaszoBanus, coctasisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B HeIeI0),
B 11 knacce — 102 vaca (3 yaca B Henesmo).

OTt60p opranu3alMoHHbIX (OPM, METOJIOB U CPEICTB 00yUEHHSI OMOJIOTUU OCYILECTBIISIETCS
¢ yuéroMm cnennHuKd ero colep)kKaHus U HAMpaBICHHOCTH Ha MPOJODKEHHE OMOJOrHYecKoro
00pa30BaHMsI B OpraHU3aIUAX CPEAHEro MpodeCcCHOHAIBLHOTI0 U BBICIIEr0 00pa3oBaHUsl.

OO0s13aTenbHBIM YCIIOBUEM MpU OOy4YeHHU OHOJOTHMU HAa YIIyOJIEHHOM ypOBHE SBIISETCS
IIPOBEJCHUE JIA0OPAaTOPHBIX WU MpakTUdeckux pador. Taxke yuacrue oOywaroumxcs B
BBIIIOJIHEHUH IIPOEKTHBIX U y4EOHO-HCCIIE0BATENbCKUX Pa00T, TEMAaTHKA KOTOPBIX ONPEAEIIAETCS
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX
YCIIOBHH.



COILEPKXAHUE OBYYEHUA
10 KJIACC

Conepkanue  mporpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyaapcTBeHHON utoropoii arrecranuu (I'MA).

Tema 1. buoJiorns kak Hayka

CoBpeMenHasi OHoNOrHsl — KOMIUIEKCHast Hayka. KpaTkas ucropus pa3BUTHS OHWOJIOTHH.
buonornueckne Hayku W u3ydaemble UMU TpoOsieMbl. DyHIaMeHTalbHBIC, MPUKIAJTHBIE U
MTOMCKOBBIE HAyYHbIE HCCIIeIOBAaHUS B OMOJIOTHH.

3HavyeHne OWONOrMM B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI
mupa. [Ipodeccun, cBsa3anHbIe ¢ Onoorueid. 3HaUeHUE OUOJIOTHH B ITPAKTHYECKON IEITEIIBHOCTH
YeJIOBEKA: MEAUIMHE, CEIbCKOM X031 CTBE, IPOMBIIIEHHOCTH, OXPAHE IIPUPOJIBI.

JleMoHCTpanuu

IToptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, .
Menaens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. 1. Basunios, H. B. Tumodees-
Pecosckuit, [[xk. Yorcon, ®@. Kpuxk, /. K. benses.

Tabnuupl u cxembl: «CBsS3b OMONOTUU C IPYrUMUA HaykKamm», «Cucrema OMOIOrMuecKuX
HayK».

Tema 2. )KuBble cUCTeMbI U UX U3yYeHHE

JKuBbie cucTembl Kak mpeaMer u3ydeHus: Ouoiaoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO0 COCTaBa, JHUCKPETHOCTh U LEJIOCTHOCTb, CIOKHOCTh M YHOPSAOYEHHOCTh
CTPYKTYpPbl,  OTKPBITOCTb,  CaMOOPraHU3alus, CaMOBOCIPOU3BEACHUE,  Pa3ApPakUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3aldM JKUBBIX CHCTEM: MOJIEKYJSIPHBINA, KJETOYHBIM, TKaHEBBIM,
OpraHu3MEHHBIN, MOIYJISIUMOHHO-BUA0B O, YKOCHCTEMHBII (OMOTreOIEHOTUYCCKH ),
ounocdepubiii. [Ipormeccl, mpoucxonsimnme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
XKuzsp kak (opma cymiecTBOBaHUS MaTepuu. Hayku, U3ydaronye KUBbIE CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3alHH.

N3ydyenune kuBbIX cucTeM. MeTonbl Ouonorudyeckoi Hayku. HabOmropeHuwe, m3aMepeHue,
SKCIIEPUMEHT, CUCTeMaTu3aunus, wmeraaHanu3. lloHsTMe o0 3aBUCMMOM UM HE3aBHUCUMOMU
nepemeHHol. [lnanupoBanue oskcnepuMmenTta. I[locraHoBka M mpoBepka rumore3. Hynesas
runores3a. [Tonstue BeIOOpKH U €€ 1oCTOBEpHOCTh. Pa3bpoc B Omosornyeckux naHHbIX. OeHka
JIOCTOBEPHOCTH IOJIYYEHHBIX Pe3yJbTaToOB. IIpUUnHbBI HCKa)XKeHUsl pe3yJIbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATMCTUYECKOr O TECTA.

JleMoHCTpanun

Tabmumbst 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHOJOTrMYECKHE CHCTEMBI»,
«CBOICTBa )KUBOM MaTepun», « YpOBHM OpraHU3aLMM KUBOU NPpUpOabD», «CTpOEHHE )KMBOTHON
KJIeTKW», «TKaHU KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOr0 OpraHusmay, «buoreouenosy,
«buocdepay, «MeToabl U3yUEHUS KUBOU IPUPOIBD.

Oo6opynoanue: 1abopaTopHoe 000pyI0BaHUE I TPOBEACHHS HAOTIOACHHI, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHUE Pa3IUYHBIX METOJOB IMPH HU3YUEHUU >KUBBIX
CUCTEM.

Tema 3. BuoJiorusi KIeTKU



Knerka — cTpykTypHO-QyHKIIMOHAJIbHAS €IUHULA KUBOTO. MCTOpHS OTKpBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBI€ T0JI0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabsl MOJEKYJSpHOM M KJIETOYHOM OMOJOrMH: MHUKPOCKONMS, XpomaTtorpadus,
anekTpodope3, METoA  MEUEHBIX aToMoB, AuddepeHInanbHOe  EHTPU(PYTrUpPOBaHUE,
KyJIbTUBHUPOBAHUE KIETOK. M3yuenue QUKCUPOBAHHBIX KAemOK. DIEKTPOHHAs MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvhoe (npusicusnentoe) uszyuenue Kiemox.

JdemoHcTpauumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. l1IBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmue! u cxembl: «CBETOBOI MUKPOCKOI», «DJIEKTPOHHBIH MUKPOCKOI», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUM».

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl pacCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHalbHbBIX KJIETOK.

IIpakTHyeckas padora «/3yueHne METOA0B KJIETOUHOIN OHoIoruu (XpoMarorpadus,
anekTpodopes, tuddepeHiansHoe neHTpupyruposanue, [ILIP)».

Tema 4. Xumuueckasi Opranuzanus KJieTKH

XUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPaMUKPO3JEMEHThL. Boga u e€ posib

KaK pacTBOPUTEN, pEareHTa, ydacTue B CTPYKTYPHUPOBAHHUH KIIETKH, TEIUIOPETYIISILUU.
MuHepanbHble BEIleCTBa KJIETKH, UX OHOI0rnyecKas pojb. Pojab KAaTHOHOB M aHMOHOB B KJIETKE.
Oprannueckue BeniecTBa KJIeTkd. buosornueckue nommMepsl. benku. AMUHOKUCIOTHBIN
cocrtaB 6enkoB. CTpyKTypbl OeslkoBoM Mosekyibl. [lepBuunas cTtpykTypa Oeinka, nentuaHas
cBsi3b. BropuuHas, TpetuuHasi, yeTBepTUYHas CTpyKTyphl. Jlenatypanus. CBoiicTBa G€nKoB.
Knaccudukanus 6enkoB. buonoruueckue GpyHkuuu 0enkoB. [Ipuonbi.

VYraeBoabl. MOHOCAaXapH/Ibl, 1M caXapyIbl, OJIMTOcaxapuabl U morcaxapuael. O0Imuii nian
CTPOEHHS U (PU3UKO-XMMHUYECKHE CBOWCTBA YIiIeBoA0B. bruonornyeckue GpyHKIMM yTriIeBOAOB.

JInnuael. TuapodunsHO-TUAPOHOOHBIE CBOICTBA. Knaccudukanuss  munumos.
Tpurmuuepuas, Goconunuasl, BOCKH, cTepouasl. buonorndeckue ¢pynkuun sununos. Oomme
CBOWCTBa OMOJOrMYECKMX MeMOpaH — TeKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxnennoseie xucnotsl. JJTHK u PHK. Ctpoenne HykiaenHoBbIX KuCIOT. HykmeoTuusl.
[Mpuaun kommementaproctu. [lpaBuno Yapradda. Ctpykrypa JIHK — aBoitHas crnimpalb.
Mecrtonaxoxaenne u ounosiornueckue pyakuun JJHK. Bugsr PHK. ®ynknun PHK B kietke.

Crpoenue monekyinbl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buonoruueckue
¢ynkuun  AT®. BoccraHoBIIEHHBIE NEPEHOCUMKHM, HUX (QYHKUMM B KJIeTKe. [pyeue
HyKIeo3uompugocpamul (HTD). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHass Ouojorusi: OMOXMMHMUYECKHE M OMO(U3MUECKHE HCCIEOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooenuposanue cmpykmypvl u  @yHKyui
OUOMONIEKY U UX KOMNIeKC08. KomnblomepHblil Ou3atin u op2anudecKkull cunmes OUOMONEKY1 U UX
HEenpupoOHbIX AHA0208.

JdeMoHCcTpanuu

IToptpertst: JI. [Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmun, @. Canrep, C.
[Ipy3unep.

[narpammbl:  «PacrpeneneHue XMMHYECKHX JJIEMEHTOB B HEXKHBOM  IIPUPOIEY,
«PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B JKUBOW ITPUPOJIE».



Tabmuuel u cxembl: «llepuonuyeckas Tabiuua XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbD», «BemiectBa B cocTaBe opraHu3mMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpYKTYpbl O€IKOBON MOJIEKYJbl», «CTpOEHHE MOJEKYN YIiieBoJaoB», «CTpoeHue MOJeKysl
munuaoBy, «HykinenHoBbie KUCTOTHY, «CTpoeHre MoJiekysibl ATD.

ObopynoBaHue: XUMUYeCcKas 1ocyia U 000py10BaHUE.

JlaGopaTropHas padora «OOHapy)eHHe OSIKOB C TOMOIIBIO Ka4eCTBEHHBIX PEAKIIH».

Jlaboparopuas padora «VccinenoBaHue HYKJIEMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u QyHKUMH KIETKH

Tunel KIETOK: dyKapuoTHdeckas U MpokapuoThHdeckas. CTpyKTypHO-(QYHKIIHOHAIbHbBIE
00pa3oBaHUsI KJICTKH.

Ctpoenne mpokapuoTudeckoil kieTku. Kietounas creHka OakTepuii u  apxeil.
Oco0eHHOCTH CTPOEHUS TeTepoTpodHON 1 aBTOTPO(HOM MPOKaPHUOTHYECKUX KIETOK. MecTo u
POJIb TPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUPOBAHUE dYKApHOTUUYECKOW KieTku. [lma3zmaTudeckas memOpaHa
(mmazmanemma). CTpykTypa mja3MaTHU4ecKOM MemOpaHbl. TpaHCHOpPT BEIIECTB uepes
IJ1a3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (quddysus, oOneruéHHas audQys3us), aKTUBHBIN
(mepBUYHBI W BTOPUYHBIN akTUBHBIA TpaHcropt). [lomynponunaemocts mMemOpaHnbl. PaGota
HaTpUN-KaJIueBOro Hacoca. DHJIOUUTO3: MUHOLUUTO3, (aronuTo3. Dx3o01uuTo3. Knerounas creHka.
CtpykTypa U PyHKIIMH KJIETOYHOH CTEHKH pAaCTEHUM, TPUOOB.

Huronnasma. I{uto3zoms. Ilutockener. JIBwkeHue uurToriazMbl. OpraHouzibl KJIETKH.
OpnomeMmOpaHHBIE OPraHOMABI KJIeTKU: dHAoIIasmMaTiuueckas cetb (DI1C), anmapat [Nombmxwy,
JM30COMBI, UX CTpoeHHEe U (PyHKIHHU. B3aMMOCBS3b ONHOMEMOpAHHBIX OPraHOHIOB KIIETKU.
CrtpoeHue TpaHyIsIpHOrO peTHKynIyMa. Mexanusm Hnanpaeénrenus 6Oeakos 6 IIIC. Cunres
pactBopuMbIx  OenkoB. CuHTE3  KiIeTOUYHbIX MeMmOpaH. [mamkuii  (arpaHyJspHBIN)
SHOIUIa3MaTHYecKuil petukyinyM. CekperopHas QpyHkuus annaparta ['onbmxu. Moougurkayus
benxoe 6 annapame I'onvoocu. Copmuposka 6enxos 6 annapame I 0160xcu. TpaHCTIOPT BEMIECTB
B KJIeTKe. Bakyousu pactutenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHIPUHU, TIACTHABL [Ipoucxodcoenue
mumoxouoputi u naacmuo. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYHKIMM MHTOXOHApUH U miacTuiA. [lepBuuHbBIE, BTOPUYHBIE U CIOXHBIE ILIACTH]IBI
(OTOCUHTE3UPYIOLIMX AYKapuOT. XJIOPOIUIACThl, XPOMOIJIACTbI, JIEHKOIUIACTHl BBICIINX
pacTeHul.

HememOpannble opranouisl kietku CtpoeHue U (QyHKIUU HEMEMOpPaHHBIX OPraHOMI0B
kietkd. PuGocombl.  Ilpomesicymounvie  uiamenmsi. MukpodunamMeHTsl. AKMUHOGblE
Muxkpogunamenmeol. MplllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHBIX KIEmOK.
Muxkpotpybouku. Knertounsiii nentrp. CTpoeHME U JBMKEHUE JKITYTHMKOB U DPECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. benku, accoyuuposannvle ¢ MUKpoguiameHmamu u
muxpompybouxkamu. MomopHvie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHoIlla3Mma, SAPBIIMIKH, UX CTPOSHHE M (YHKIUH.
SAnepHblii 6enkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B MHTEpP(ha3HOM
sanpe. dyxpomamun u cemepoxpomamun. Belku XpoMaTWHA — TUCTOHBL. J{uHamuka s0epHOuU
06on0uKu 8 Mumo3se. floepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHUTENbHasT  XapaKTEPUCTUKA  KJIETOK  DYKapuOT
(pacTUTENbHOMN, KUBOTHOM, TPUOHON).

JdemoHcTpanuun



IToprpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE SYKapHUOTHUECKOM KieTKn», «CTpoeHue 3>KHBOTHOM
KJIETKH», «CTPOEHHUE PAaCTUTEIbHON KIETKN», «CTpoeHne MUTOXOHAPUW», «Sapo», «CtpoeHue
MIPOKAPUOTUYECKON KIETKH.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHMKpPOIpEnapaThl PpPacTUTENbHBIX, KHUBOTHBIX
KJIIETOK, MUKpOIIpenapaTel 0aKTepHUabHbIX KJIETOK.

JlabopaTopHasi padora «M3yueHue cTpoeHus KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTuueckas padora «/3ydeHue cBOICTB KJIETOUHON MEMOPaHbD».

JlabopaTopnas padora «lccienoBanue miaa3zMosin3a M AEMIa3MoJiM3a B PaCTUTENBbHBIX
KIIETKax».

IIpakTuueckas padora «3ydeHne IBUKEHUS UTOMIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0OMeH BellecTB U MpeBpalleHHe JHEPIUH B KJIETKe

AccuMuIIUS U JUCCUMHIISIUS — JBE CTOPOHBI MeTabonu3Ma. Tuibl oOMeHa BeIlecTB:
aBTOTpO(HBIN U rerepoTpodHbIi. YyacTre Kucaopoaa B 0OMEHHBIX Mpolieccax. JHEPreTuYecKoe
obecrieuenue kieTku: npespaineHrne AT® B oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapaKkTep
peakiuil kieroyHoro metabonusma. depMeHTHI, UX CTPOEHHUE, CBOWCTBA M MEXAaHU3M JEHCTBUS.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTaau3aToOpoB. besnku-akTUBaTOpHI U
OenKU-UHIMOUTOPBl. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATHUBHBIX pEAKUUH OT pPa3Id4HbIX
(hakTOpoB.

IlepBHUYHBI CHHTE3 OpraHWYECKHX BEIIECTB B KileTKe. DOTOCHHTE3. AHOKCUeHMbIU U
oxcueenHvlli  pomocunmes y oaxkmeputi. Ceéemocobupaiowjue nueMeHmMvl U HUSMEHMbl
peakyuonroz2o yewmpa. Ponb xmopormnactoB B mporecce porocunTeza. CBeToBas U TEMHOBaS
bazpl. @omoovixanue, Csz., Ca. u CAM-munvr ghomocunmesa. IlponykTuBHOCTH (POTOCHHTE3A.
Bnusaue paznuuHbIX (aKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3sHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHUITUPYIOIINE
OaxTepuu, xKeae300aKTepun, cepodakTepun, BOAOPOAHbIE OaKTeprH. 3HAaU€HUE XEMOCHHTE3A.

AnHarpoOHbIe opraHu3Mbl. Buasl Opoxenus. [IpogykTel OpokeHHsI M UX HCIOJIb30BAHUE
4eoBeKOM. AHa’poOHBIE MHUKPOOPTaHHU3MBI KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
Oone3Hei.

AdpOoOHBIE OPraHU3MBL. JTaIlbl YHEPreTHUYECKOro oOMeHa. [loAroTOBUTENBHBIA JTarl.
I'mukonu3 — 6ecKucIopoIHOE pacIIeICHUE TIIIOKO3bI.

buonornueckoe oxkucieHUE, UM KJIETOYHOE JibIXaHue. Poib MUTOXOHApPUH B Iporieccax
Oouonoruueckoro oxucinenud. Luxmmdeckue peaxkuuu. OxuciaurenbHoe (ochopunrpoBaHue.
Onepeus membpannozo epaduenma npomonos. Cummesz ATD: paboma npomounnou ATD-
cunmaswl. llpeumyiiectBa a3’poOHOro myTH OOMEHa BELIECTB Iepel  aHa’POOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOTO OOMEHA.

JleMoHCcTpanuu

[optpetsi: Jx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DOTOCHHTE3», «JHEpreTHuecKkuii oOMen», «buocuHTe3 Oenka,
«Ctpoenue hepMeHTa», « XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOW MUKPOCKOII, 000pYA0BaHHE IS IPUTOTOBIICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropHas padoTa «/I3yueHne KaTaTuTHUYECKON aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
aMuJIa3bl UM KaTajaas3bl)y.



JlaGoparopnasi pabora «M3yueHue (QEepMEHTATUBHOIO pACLICTJICHUS MEpOKCHAa
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTropHas padora «CpaBHEHHE TPOIIECCOB POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIECCOB OPOXKEHUS U IBIXaHUS.

Tema 7. HaciencrBennass uHgopmManusi M peajn3anus e€é B KieTKe

Peakuun MatpuyHoro cuHTtesa. [IpUHIIMI KOMIJIEMEHTApPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanm3anus HacIEACTBEHHOW WHQopManuu. [ e€HeTHYecKHil KO, €ro CBOWCTBA.
Tpanckpunuus — Marpuusblid cuHTe3 PHK. IIpuHUOMOB TpaHCKPUIIIIMK: KOMIUIEMEHTAPHOCTD,
aHTUTNIAPAIUIEIBHOCTb, ACUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxke. Hexooupyiowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancmoptHeix PHK B GmocuuTese Oenka. YciaoBus
ouocunTe3a 6enka. KogupoBanue amuHokuciaor. Poibs pubocom B OnocuHTe3e OenKa.

Coepemennvie npedcmagnenus o cmpoeruu ceHog. OpraHuzalus reHoMa y npoKapuoT U
9YKapHOT. Perynsaius akTHBHOCTH I'€HOB y pokapuoT. ['unoresa onepona (®. Kaxoo, XK. Mano).
Monexynsapuvle mexanusmvl 3Kcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pezynayuu
pabomel 2enos. Perymnsuns 0OMEHHBIX ITPOLECCOB B KileTke. KieTounslit romeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HH U OOJIUTaTHBIC Mapa3uThl. CTPOCHHE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusmenuwvii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a00J1eBaHus YelnoBeKa, >kMBOTHBIX, pacTeHuit. CITN ]I, COVID-19, counanbHbie
Y MEIUIIUHCKHUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayusn u ananuz 6oabuux maccugos («bigdatay) cmpyxmypHuix
ouonocuueckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyune. Ilpoepammupyemvie ¢yrnkyuu
benxos. Cnocobwvl docmasku 1ekapcma.

JdemoHcTpanumn

[TopTpetsi: H. K. Konsuos, /. . UBaHOBCKuiA.

Tabmumst u  cxembl: «buocuHTes Oenka», «['eHeTHueckwii komy, «BuUpyCH»,
«baxTepruodarm.

IIpakTnueckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. ’KusHeHHBIH MUK KJIETKH

Knerounslii nuki, ero mnepuoasl u perymwiuus. Murepdaza u muro3. OcoOeHHOCTH
mpoleccoB, nporekaronmx B uHtepdasze. [logroroska kiertku k aenenuro. [IpecunreTnueckuit
(MOCTMMTOTUYECKUI), CUHTETUUECKUH M IOCTCUHTETUYECKUN (TPEMUTOTUUYECKUI) IEpUOAbI
uHTephasbl.

Matpuunsii  cuntes JIHK -  penmukanms.  Ilpunnuner  perumkannu — JAHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAJUIEIBHOCTb. MeXaHu3M
perukanuu JIHK. Xpomocomsel. Ctpoenne xpoMmocoMm. Tenomepsl U TeoMepasza. XpOMOCOMHBIHN
Ha0Op KJIETKU — KapHOTHUIL. JIMIUIOWIHBIA M TalJIOWIHBIA HaOOPBl XpOMOCOM. I OMOJIOrHYHBIC
XpoMocoMbl. [10510BbIE XpOMOCOMBI.

Henenne xinerkn — Muto3. CTaguu MHUTO3a U MPOUCXOJAILIME B HUX IpoOLEcChl. THIIbI
MuTO3a. KapuokuHes 1 HUTOKHHE3. bronornueckoe 3HaueHne MUTO3a.

Perynauust MUTOTHYECKOTrO IMKIa KieTku. lIporpamMmmupyemasi kieTrouHass rubenp —
aromnTo3.



Knerounoe sapo, XpoMocoMbl, PyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmul npoaugepayuu,
ougghepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn xiemrka» — buourngpopmamuyeckue
Mooenu QYHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpanuu

Tabnuupl © cxeMbl: «OKH3HEHHBIH MUK KJICTKH», «MuTo3», «CTpOCHHE XPOMOCOM,
«Pemmuxkamus JTHK».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpompenaparbl: « MUTO3 B KJIETKaX KOpeEIIKa
JyKa.

JlaGoparopHnas pa6ora «/3yueHne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGoparopnasi padora «HaGmoneHne MUTO3a B KJETKax KOHYMKA KOpeIlKa Jyka (Ha
TOTOBBIX MUKPOMpENnapaTax).

Tema 9. CTpoenne u GpyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJILHBIE,
MHOT'OKJIETOUHbIE€ OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHS U JKU3HENEATEIHbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. baktepuu,
apxeH, OJHOKJIETOUHbIE TPHOBI, OTHOKJIETOYHbIE BOAOPOCIH, Apyrue npotuctsl. KojsoHuanbHbIe
OpPraHU3MBI.

B3auMocBs3b yacTell MHOTOKJIETOUHOIO opraHu3ma. TKaHHu, OpraHbl U CUCTEMbl OPTaHOB.
Opranusm Kak equHoe 1enoe. 'omeocras.

Tkanum pacreHuid. THIIBI PacTHTENBHBIX TKaHeW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOJSINAS, OCHOBHAsl, MexaHn4yeckasi. OcOOCHHOCTH CTpOeHUs, (PYHKIHUNA U PACIOIOKCHHS
TKaHEW B OpraHax pacTeHUM.

TkaHM KUBOTHBIX U UeoBeKa. THUIIbI )KUBOTHBIX TKaHEH: 3MUTeInaabHas, COeqUHUTEIbHAS,
MblIleqHast, HepBHas. OcoOEHHOCTH CTpOeHHs, PYHKIUN M PACIOJIOKEHUS TKAaHEH B OpraHax
YKUBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U TeHEpAaTUBHBIE OpraHbl pacTeHnid. OpraHel ¥ CHCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. @ yHKIIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena oprann3moB. Kapkac pactennii. CkeneTsl OTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
AKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOeHHEe U TUIIbI COEIMHEHUS KOCTEH.

JIBuxeHue oOpraHu3moB. [IBHkeHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PpACTEHUH: TPONM3MBI M HACTHUHU.
JIBuKEeHHE MHOTOKJIETOUHBIX )KMBOTHBIX U YeJIOBEKa: MblllieyHas cucteMa. Pednexc. CkeneTHble
MBIIIIIBI U UX padora.

IIntanne opranusmos. IlornomeHnue BoAbI, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIICCTB
pacteHussiMu. IluTaHue >XKUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE IMHIIEBapEHUE.
[lutaHue MO3BOHOUYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEILHOrO TpakTa. IlunieBaputenbHble
xeine3bl. [IumeBapurensHas cucreMa 4eaoBeka.

Jpixanue opranu3mMoB. Jlpixanue pacreHui. JIpixaHue >kuBOTHBIX. J{uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKH. KokHOe nbixanue. JlpixarenbHas MOBEpXHOCTh. JKabOepHoe M JIErovyHOe
npixaHue. JlpIxaHue MO03BOHOYHBIX JHBOTHBIX M 4YeJOBEKa. DBOJIOIMOHHOE YCIOKHEHUE
CTpPOEHHUs JIETKMX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeinpHas cucreMa 4elnoBeka. MexaHu3m
BEHTWJISILIUU JIETKUX Y ITUL M MJIEKONUTaonMX. Perynanus asixanus. /{pixatenbHbie 00bEMBI.

TpaHncnopT BemecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHui. TpaHcmopt
BEIECTB y ®KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas: cucTeMa 03BOH OYHBIX
KUBOTHBIX U 4yenoBeka. Ceplle, KpOBEHOCHbBIE COCYABI U KpoBb. Kpyru kpoBooOpatieHusl.



OBOJIOLMOHHBIE YCIOKHEHHSI CTPOCHHS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Brinenenue y opranu3MoB. Beijgenenue y pacreHuid. BbiieieHMe 'y KMBOTHBIX.
CokpatutenbHble Bakyoau. Opransl BeiaeneHus. OuinbTpaius, CeKperus 1 00paTHOE BCaChIBAHUE
KaK MeXaHU3Mbl pabOThl OpraHoB BblaejaeHUs. CBsA3b IOJOCTU TeJa C KPOBEHOCHOW H
BBIJICIIMTEIIBHOM CHCTEMaMH. BblIeneHrne y MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukw.
Crpoenue u pynkunonnpoanue Heppona. O6pa3oBaHHE MOUHU y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aIUTa y OHOKJIETOYHBIX Opranu3MoB. Copbl OaKTEpUid U IIUCTHI
MpOCTEHIINX. 3alMTa Yy MHOIOKIETOUHbIX pacreHnid. Kyrukyna. CpencrBa NMacCMBHOM H
XUMHUYECKOH 3anThl. ODUTOHIIHABI.

3ammrTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [IOKpPOBBI M X MPOM3BOJIHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MmMmyHHas cuctema denoBeka. KieTouHbII M TyMopalbHBIH HMMYHUTET.
BpoxnéHuupiii w  mpuoOpeTEHHBIM  CeMUUIESCKH HMMMYHHTET. Teopusi KJIOHAJIBHO-
cenektuBHoro uMmmyHnurera (I1. Spmux, ®. M. bepner, C. Tonerasa). BocnianurenbHble OTBETHI
opranu3moB. Posib BpoxAEHHOIO0 MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pa3npaxumMocTh M peryjsiiisg y OpraHu3mMoB. Pa3npakuMoCTb y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apaxuMoCTe M peryssinus y pacreHuid. PocToBble BemiecTBa M MX
3HA4YCHHE.

HepBHas cuctema u peduextopHas peryisuus y >KUBOTHbIX. HepBHast cucrema u eé
OTJEeJbl. DBOJIIOLMOHHOE YCIOXKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl Y >KMBOTHBIX. OTHesbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHast peryisuuss ¥ SHAOKPUHHAs CHUCTEMa >XUBOTHBIX U 4YesoBeka. JKemnesbl
SHJIOKPUHHOW CHCTEMBI M HX TOpPMOHBI. JleicTBME TOpPMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHIOKPUHHOM cucTeM. [ nmoTtanamo-runodusapHas cucrema.

JdemoHcTpanumn

IToptper: U. I1. [TaBnoB.

Tabmuuel 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTrOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocrerimmey», «Opranbl LBETKOBBIX pacTeHHi», «CHUCTEMBbl OPraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue HaceKoMbIx», «TKaHM pacTeHHil»,
«KopueBsie cucrembl», «CrpoeHue credns», «CTpoeHHE JHMCTOBOM IIacTUHKW», «TKaHU
KUBOTHBIX», «Ckenmer yenoBekay, «llumeBapurenbHas cucremay», «KpoBeHocHas cucreMay,
«/pxatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MplieyHas cucTemay,
«BpinenurenbHas cucteMay, « DHIOKpPUHHAS cucTeMay, «CTpoeHue MbIIb, «MMyHUTETY,
«KumeynononoctHeie», «Cxema nNUTaHus pacTeHHil», «KpOBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX
XKUBOTHBIX», «CTpoeHHue ruapel», «CTpoeHue maHapun», « BHyTpeHHee CTpoeHue 10XKIEBOro
yepBsi», «HepBHas cucrema pwid», «HepBHas cuctema marymku», «HepBHas cuctema
npecMmbikaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cuctemMa MIIEKONUTAIOIINUXY,
«HepBHas cuctema ueaoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpEnaparbl OJHOKJIETOYHBIX OpraHU3MOB,
MUKpOMpenapaTbl TKaHel, paKOBUHBI MOJUTIOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapiu pacTeHUil pa3HbIX OT/AENOB, BIAXKHBIC MPErnapaThl
KUBOTHBIX, CKEJIEThI TIO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEIIET YeIOBeKa,
000pyIOBaHME J1JISl IEMOHCTPAIMHU [TOYBEHHOI'0 U BO3YIIIHOTO MUTAHUS paCTEHUH, paciierieHus
KpaxMmaJjia u OeJKoB IoJ JeicTBueM (hepMeHTOB, 000pyI0BaHUE AJI IEMOHCTPAIIUHU OIBITOB 11O



W3MEPEHUIO KU3HEHHONM EMKOCTU JETKHMX, MEXaHU3Ma JbIXaTEIbHBIX JABUKECHHUM, MOJEIU
TOJIOBHOI'O MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yuenue TkaHel pacTeHUN.

JlabopaTopHasi padota «/3yueHnre TKkaHel )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue opraHoB IIBETKOBOI'O PACTEHUSI.

Tema 10. Pa3mHoKeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecroioe (BKJII0Yasi BEre€TaTUBHOE) U MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYJISAIHS, (parMeHTaIrs, KIOHUPOBAHUE.

ITonoBoe pa3zmHoOxkenue. IlonoBele kneTkn, wmim rametrsl. Meio3. Cragum Melosa.
[ToBenenune xpomocoM B Meio3e. Kpoccunrosep. bruosiornyeckuii cMpIci Meiio3a U MOJOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

ITpenzapoasliieBoe pa3BuThe. 'amerorenes y »xuBoTHbIX. [1omoBeie xene3pl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepmaTorenes u oorene3. CTpoeHHE MOJOBBIX KIETOK.

OmtonoTBOpeHre U 3MOpHOHATIbHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI ONJIOAOTBOPEHUS:
Hapy»xHoe, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O pa3BUTHUU
opranusMoB. Mopghozenes — o0na us enasnvix npooaem smopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgoeenesa. Ctaguu dMOpUOTEHe3a KUBOTHBIX (Ha MpUMepe JATyIKH). Jpobienue.
Tunel apobnenus. Jemepmunuposannoe u nedepmunuposannoe opodaenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH APOOICHHUS MJICKOMUTAIOMIMX. 3apOJbIIIEBbIE JTUCTKU (TacTPYJISIIN).
3akiazKka OpraHoB W TKaHEHd U3 3apoJbIIIEBBIX JHCTKOB. B3auMHOe BIMsAHHE YacTei
Pa3BUBAIOIIETOCS 3apO/IbIia (AIMOPpHOHAIbHASI MHAYKINS). 3aKIaKa MJaHa CTPOSHUS dKUBOTHOTO
KaK pe3yJbTaT UEePapXUUYCCKUX B3aMMOJICHCTBHI I'eHOB. BiusHue HA SMOPHOHAILHOE PAa3BUTHE
pa3IUYHBIX (GAKTOPOB OKPYIKAIOILIEH CPEeIbl.

Poct u pa3Butue >XuBOTHBIX. llocTomMOpuoHaneHBIA mepuon. IlpsmMoe u HempsMoe
pa3zButue. Pa3ButHe ¢ MeramMopdo30M y OECIIO3BOHOYHBIX M TO3BOHOYHBIX IYKHBOTHBIX.
buonornueckoe 3HaueHHE NPAMOro W HEOPSAMOIO Pa3BUTHUS, UX PACHPOCTPaHEHHE B MPUPO/IE.
Tunber pocta XUBOTHBIX. DakTOpbl pPEryJslMd pOCTa >KUBOTHBIX M uenoBeka. Craauu
MOCTIMOPHOHAIBPHOTO PAa3BUTHS y JKHBOTHBIX W 4ejoBeKa. [leprnonbl OHTOTEHE3a dYelnoBeEKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE MTPOIIECCHI.

Pa3zmHoxeHue u pa3Butue pactenuil. ['lameToduT u ciopodur. Meio3 B )KU3HEHHOM ITUKIIS
pactenuii. Obpa3oBaHue crop B mporecce Meio3a. ['ametorenes y pactenuii. OmiogoTBOpeHue u
pa3BUTHE PACTUTENIBHBIX OPraHu3MoOB. J[BOWHOE OIIJIOJOTBOPEHHE Yy IBETKOBBIX pACTEHMI.
Obpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIsILUM OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JleMoHCcTpanuu

IToprpetsr: C. I'. HaBammn, X. [IInemas.

Tabmuupl u cxembl: «BereratuBHoe pazMHOKeHUE», « THIBI OECIIOIOr0 pPa3MHOKECHHUSI,
«Pa3MHOXEHHE XJIAMUJOMOHAAb», «Pa3zMHOXeHue -HBriieHbl», «Pa3MHOXKEHUE TUAPBDY,
«Meito3z», «XpomocoMmbl», «lamerorenes», «CTpoeHHE SUIEKJICTKH U CIIEPMATO30HIa»,
«OCHOBHBIE cTaIuu OHTOTreHe3ay, «lIpsimoe u HenpsiMoe pa3BUTHEY, «PazBUTHE MaliCKOT0 KYyKay,
«Pa3zButue capanum», «PaszButne IArymku», «/[BOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pacteHuit», «CTpoeHue CeMsH OJHOAOJBHBIX U JBYJIOJbHBIX pacTeHUu», «KW3HEHHBIA LUK
MOPCKOM KamyCTb», «KU3HEHHBIN UK MXa», «/KU3HEHHBIN LUK TaNIOPOTHUKAY, « KU3HEHHBII
LIUKJT COCHBIY.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl sIMIIEKJIETOK U CIIEpMaTO30U/10B,
Mozenb «L{uK pa3BUTHS JATY KA.

JlabopaTtopnasi padora «l3yueHue CTpPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpoOMpenaparax.

IIpakTnueckas padora «BrisiBlIeHHE MPU3HAKOB CXOJCTBA 3aPOABIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlabopatopHas pabora «CTpoeHHEe OPraHOB Pa3MHOXEHHUS BBICIINX PACTEHUIN.

Tema 11. 'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH U HK3MEHYHBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS U Pa3BUTHS I'eHETHKH Kak Hayku. Paboter I'. Mennens, . ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX YU€HBIX B pa3BuThu reHeTuku. Padotel H. K. Konsuosa, H. .
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHS U CUMBOJIBI. |'OMOJIOrMYHBIE XPOMOCOMBI, AJUIEJIbHbIE
IeHbl, aJbTEPHATHUBHBIE NPU3HAKHM, JIOMHUHAHTHBIA W PpELECCUBHBIA IPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4yucras JUHUS, THOpUABI, TeHOTUN, (eHoTun. OCHOBHbIE METOIbI T'€HETUKH:
rUOPHUI0JIOTMUECKUH, IUTOJIOIMUECKUI, MOJIEKYJISIPHO-T€HETHUECKUH.

JleMoHCcTpanuu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsio, H. 1. BaBuinos, A. H.
benozepckuit, I'. JI. Kaprieuenko, 10. A. ®mwmmnuenko, H. B. Tumodees-PecoBckuii.

Tabmuel u cxeMbl: «MeToabl TeHETUKNY», «CXEeMBbI CKPEIBAHUSD).

JlaboparopHas padoTa «J/[po3odmuiia kak 00bEKT 'reHETUIECKUX UCCIICTOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpugHoe ckpenmBanue. [lepBoiii 3akoH MeHems — 3aK0H eTMHO00 pa3us THOPUIOB
nepBoro nokoJieHus. [Ipasuno noMmuHupoBanus. Bropoit 3akoH MeHenst — 3aK0oH pacIlenieHHs
npu3HakoB. lluTojormyeckue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHHs. | HMOTe3a YHCTOTHI
ramer.

AHnanmmzupyomiee  ckpemuBaHue.  [IpomMexyTouHbIi  XapakTep — HAaclleOBaHMUS.
Pacmiensienue npu3HakoB P HETTOJIHOM JOMUHUPOBAHUH.

JuruOpunnoe ckpemmuBanue. Tpetuit 3akoH MeHnenss — 3aKOH HE3aBHCHMOIO
HacJIeZIOBaHUS MPU3HAKOB. L{uTOIOrNUYeckre OCHOBBI IUTHOPUIHOTO CKPEIIMBAHHUS.

CueruienHnoe HaciiefoBanue npu3HakoB. Pa6otsl T. Moprana. CueniieHHOe Hacie0BaHHe
I€HOB, HapyIlIEHUE CLEIJIEHUS MEXy F'eHaMu. XpOMOCOMHas TEOpUsl HACIEACTBEHHOCTH.

I'enernka nomna. XpoMOCOMHBIH MEXaHU3M OIpeAeneHus mona. AyToCOMBl M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi W rereporaMeTHblii moi. ['eHeTMdeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CLEIIEHHBIX C I10JIOM.

l'enotun kak wnenocrHas cucreMma. llnelorponus — MHOXECTBEHHOE [EWCTBUE TEHA.
MHOX€eCTBEHHBIN ajuienu3M. B3auMoneicTBue HeasleNnbHbIX T'eHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [lomumepus.

l'eHernyeckuidi KOHTPOJIb Pa3BUTHUSI PACTEHUH, >KUBOTHBIX M 4YEIIOBEKAa, a TaKxke
(U3HNOIOTUYECKUX TTPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX (DyHKIMH. ['eHeTHUecKne MeXaHU3MbI
cuMOuoreHne3a, MeXaHU3Mbl B3aMMOJCHCTBHS «XO3SUH — MapasuT» U «XO3SUH — MUKPOOHOMY.
I'enernueckre acmeKThl KOHTPOJISI U M3MEHEHUS! HACIEICTBEHHOW MH(GOpPMAIUU B MOKOJICHUIX
KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

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



Tabmuue!l u cxemsl: «llepBbiit U BTOpOil 3akoHbI Mennensa», «Tpetuil 3akon Mennens»,
«Anamu3upyrouiee ckpemupanuey, «Hemomnoe noMuHupoBanuey, «CUEMIEHHOE HaClleOBaHUE
MPU3HAKOB Yy 1po30duisly, «I'enetnka nona», «Kapuotun uenoBekay, «Kapuortun apo3oduiisny,
«Kapuotun ntuub», « MHOKECTBEHHBINA aJUTIen3mM», « B3auMoaeicTBIE T€HOBY.

O6opynoBaHue: MOJENb IS IEMOHCTpAIMN 3aKOHOB €IHMHO00pasus THOPHIOB IEPBOTO
MOKOJIEHHUSI U PacCUICIIEHUs] MPU3HAKOB, MOJENIb IJS JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEOBAHMS IIPU3HAKOB, MOJENb IS IEMOHCTPALUM CLEIJIEHHOTO HACJIECIOBAHUS IIPU3HAKOB,
CBETOBOI MHKPOCKON, MUKponpemnapat: «Jpo3odunay.

IIpakTnueckas pabdora «/3yueHue pe3ylnbTATOB MOHOTMOPUIHOTO CKpEIIMBAHUSA Yy
Ipo30(UITBD.

IIpakTuueckas pa6ora «V3ydeHne pe3ynbTaTOB AWTUOPUTHOTO CKPEHIMBAHUS Y
TPO30(HITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHoruna u cpeabl npu (opmupoBaHuu (enotuna. VM3MeHYHMBOCTH
npu3HakoB. KayecTBeHHble M KOJMYECTBEHHbIE MpPHU3HAKUM. BuJIbl  U3MEHUYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

Moy pukannonHas U3MEHUYUBOCTh. Poib cpeasl B (hopmMupoBaHUU MOAUPHKATHOHHON
u3MeHuYnBOCTH. Hopma peakiuu mpusHaka. BapuanuonHslid psig u BapuanuoHHas KpuBas (B.
Horanucen). CBoiicTBa MO (PUKALIMOHHON W3MEHUNBOCTH.

I'enotununueckass wu3MeHYHBOCThL. (CBOWCTBA T'€HOTHUIIMYECKOH W3MEHYMBOCTA. BUIbI
FeHOTUITMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTal[iOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTU. PO KOMOMHATHBHOW M3MEHYMBOCTH B CO3JaHHH T'€HETUYECKOr0 pa3HOoo0pa3us
B MpeJiesiax OJIHOTO BU/IA.

MyTanMoHHasT W3MEHYUBOCTb. BuAbl MyTalui: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrnoHTaHHbIE YW MHAYUUPOBAHHBIE MYTallMU. SAepHble U IUTOINJIA3MAaTUYECKUE MYTallUH.
ComaTnueckue M IOJOBblE MyTauMH. [IpuYmMHBI BO3HMKHOBEHMS MyTauuid. MyTareHel U HMX
BJIUSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOT MYECKUX
psanoB B HacieacTBeHHOM wusMenHunBoctd (H.M. BaBunos). BHesnepHas H3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuka u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (HaKkmopoe 6 HACIe008aHUU U
USMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersl: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmuusl u cxemsl: «Buabl m3menunBocTn», «MoauduranmonHass HW3MEHUYHBOCTDHY,
«KomOuHaTHBHAS ©3MEHYUBOCThY, «Meit03y, «OmnogorBopenuey, «I eneTndeckue 3a001eBaHUS
yenoBekay, «Buael myTanuii».

OOGopynoBaHue: JKMBbIE W TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTCHHH, PUCYHKHU
(ororpadun) KHUBOTHBIX C PA3TUYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTropHasi  paGora «lccinenoBaHue — 3aKOHOMEpPHOCTEH — MOAM(DUKAIMOHHOU
U3MEHYUBOCTH. [locTpoeHre BapualiuOHHOrO psiJia U BApUALUOHHON KPUBOM.

IIpakTuyeckas padora «MyTanuu y 1po30(duiasl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTuKa yes10BeKa

Kapuotun yenoBeka. MexnayHapoIHass mOporpaMma HCCIENOBAHUS TI'€HOMa YEJIOBEKA.
MeTonpl U3ydeHHs] TEHETUKH YEeJIOBEKA: TeHEATOTMUECKHi, OJIM3HEIOBBIN, [IUTOreHETHIECKUN,
MONYJISIIUOHHO-CTaTUCTUYECKUM, MOJIEKYJISIpHO-TeHeTHYeCKUii. COBpEeMEHHOE OnpeeieHue



TEHOTHUIIA: IOJJHON€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIHPOBAHUE, B TOM 4Hcie ¢ momoupro I[P -
anHanuza. Hacnencrsennsie 3a00sieBaHus yesloBeKa. [ eHHbIe 1 XpOMOCOMHbBIE OOJIE3HU YEI0BEKa.
bonesnn ¢ HacienCTBEHHOM MNPEAPACHONOKEHHOCThIO. 3HAYCHHE MEIUIMHCKOW T'€HETUKH B
MPEJOTBPALlICHUH M JICUEHUU TEHEeTHMYeCKHUX 3aboieBaHMil dYesoBeka. MeauKo-reHeTHdyeckoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKU. [[OHATHE «T€HETHUECKOr o Ipy3a». DTHUECKHUE aClEKThI
UCCIJIEIOBAHUN B 00J1aCTH PENAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4elioOBeKa K (pU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpy’Karmoulleil cpeapl. l'eHeTHueckas NpenpacrnookeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JleMoHCTpanuu

Tabmuuel u cxembl: «Kapuotun denoBeka», «MeToJpl W3y4EHHs] TEHETUKH UYEIOBEKay,
«["enetnyeckue 3a001€BaHNS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAJIN3 POJOCIOBHON».

Tema 15. Cenrekuusi Opranu3mMoB

JloMecTukanus u cenekuus. 3apoXkIeHHUE CeNeKIMH U JoMecTukauuu. Yuyenue H. U.
BaswiioBa o LleHTpax npoucXokIeHUsl 1 MHOrooO0pas3us KyJIbTypHbIX pacTeHui. Ponb cenexkuuu
B CO3/IaHMM COPTOB PACTEHUH U MOPOJ ) KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTUYECKUX
psAnoB B HacineACTBEHHOM m3MeHunBoctH H. M. BaBunoBa, ero 3HadyeHHe Uil CEJIEKIIMOHHOMU
paboThI.

MeTozbl ceneKuoHHON paboThl. MICKycCTBEHHBIM OTOOp: MAacCOBbIM U MHIUBUyaIbHbIH.
OTtanbl KOMOWHAIIMOHHOM ceyleKuuu. McnpiTanue mpou3BoAUTENeH Mo moToMcTBY. OTOOp 1O
TeHOTHUITYy C IOMOIIBIO OLIEHKU ()EHOTHIA TOTOMCTBA U OTOOP 110 TEHOTHUILY € IOMOIIBIO aHAIM3a
JHK.

McKkyccTBeHHBI MyTareHe3 Kak METOJ CCJICKIIMOHHOW pa0oThl. PanuanvoHHBIN U
XMUMUYECKUH MyTareHe3 Kak HMCTOYHHK MYTallMd Yy KyJbTYpHBIX (OpPM OpraHM3MOB.
Hcnonp3oBaHue reHOMHOTO PelaKTHPOBAHUS U MeTO0B pekoMOnHaHTHRIX JIHK nmst momyuenus
HCXOJHOI 0 MaTepHaa Jiisl CENeKIUN.

[Tonyuenune monumionnoB. BuyTpuBumoBas rubpuauszanus. bimskoponcTBeHHOe
CKpelllMBaHue, UM MHOpUAUHT. HeponcTBeHHOE CKpeluBaHue, Uik ayTopuauur. I'ereposuc u
ero npuuuHbl. Mcronb3oBaHue reTepo3rca B cenekuuu. OtnanéHHas TrUOpUAM3AIMS.
IIpeononenue Oecruoguss MEXBUAOBBIX THOPUAOB. JIOCTM)KEHHS CeNeKIUM pacTeHUudl WU
XKUBOTHBIX. «3€1EHAS PeBOTIOYULY.

CoxpaHeHHE U M3YyYEHHE I'€HETHMUECKHUX PECypCOB KYJbTYPHBIX PACTEHMH M UX JHUKHX
poauuen s co3AaHMsI HOBBIX COPTOB M I'MOPHIOB CENbCKOXO03HCTBEHHBIX KYIbTYp. HM3yuenue,
coxpaHnenue U YnpaeieHue 2eHemudeCKuMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbICIOEbIX
JHCUBOMHBIX 6 YENAX YIYUUEHUS CYUWEeCMBYIOuUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHeHUeM CO8PeMEHHbIX Memo008 HAYUHbIX UCCIe0068AHUL, NepeoosbIX el U
nepCcneKmueHbIX MexHOI02Ull.

JdeMoHCcTpanuu

[Toptpetsi: H. W1. Bapunos, Y. B. Muuypun, I'. [. Kapnieuenko, I1. I1. JIykbsinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS 1 MHOTO00pa3us KyJIbTYPHBIX pacTEHHII»,
«3aKOH TOMOJIOTMYECKHX PsSJ0B B HACIEICTBEHHONM HM3MEHYUBOCTH», «METOIbl CEeIeKInn»,
«Otnanénnas rudpuauzanusy», «MyTtareHes».

JlabopatopHas padora «/3yueHue copToB KyJbTYpPHBIX pACTEHUH M MOPOA JAOMAIIHUX
AKUBOTHBIX).



JlaboparopHnas pa6ora «/3yueHue METONOB CEIEKIIUHA PACTEHUN.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypeuss «OCHOBHBIE METOABI M JTOCTHXKEHUS CEJEKIMH PAacTeHMHM M >KUBOTHBIX (Ha
CENEKIMOHHYIO0 CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHIBITATEIBHBIA y4acTOK, B TEIJIMYHOE
XO03sCTBO, B TAOOPATOPHIO arPOYHUBEPCUTETA NI HAYYHOT'O LIEHTPA)».

Tema 16. BuOoTeXHO10TUsA M CHHTETHYECKAsA OUOIOT U

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOIMHM, — KJIETOYHBIE M TKaHEBBIE KYJIbTYpBI,
MUKpPOOPTaHU3MBI, WX XapakTepucTUKa. TpaauiroHHass OMOTEXHOJOTHus: XjeOoreueHue,
MoJTy4yeHHe KUCIOMOJIOUHBIX MPOAYKTOB, BUHOAEINE. Mukpobuoisornueckuii cuures. OObeKThI
MHUKpPOOHOJIOTHYECKHX TeXHOoorui. [Ipon3BoacTBo 6enka, aMMHOKHCIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMH W MHCTPYMEHTOB  IE€JICHANPABICHHOIO  M3MEHEHHUS U
KOHCTPYHPOBAHHSI TEHOMOB C II€JIbIO MOJYyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPXKAIIMNX
HE BCTpEYAoIIuecs B IpUpoe OMOCHHTETHUECKUE Ty TH.

Kiterounast mHxkeHepuss. MeToasl KyJabTyphbl KJIETOK M TKAHEM pPaCTEHUN WM KUBOTHBIX.
Kpunobanku. ComaTtnueckas rudpuausanus M comatudeckuil smOpuoreHe3. lcronb3oBaHue
ramjouioOB B CEIEKUUU DPACTeHUil. [lonyuenue MOHOKIOHANbHLIX awmumen. Hcnonvszosanue
MOHOKNIOHANLHBIX U NOJUKTOHATbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHUE.
PexkoHCTpyKIHSA SIMIIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOI TpaHCIUIAHTALIUY SIAEP KIIETOK.
Texnonocuu  0300poenenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi U TeHHasi UHXeHepusi. ICKyCCTBEHHbI CHUHTE3 I'eHa M KOHCTPYUPOBAHUE
pexomOuHanTHRIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHIKEHHS W TIEPCIICKTHBBI
XpOMOCOMHONH ¥ TEHHOW WH)XEHEPHUH. ODKOJOTWYECKHE M OSTUYECKHE TMPOOJIEMBbl TEHHOM
WHXKEHEPHH.

Menunuackue ouotexnonoruu. [Toctrenomuas mudposas meaununa. [P -nuarsocruka.
MeTta0o0MHBIN aHANIN3, TEHOIICHTPUYECKHUI aHaJIU3 IIPOTEOMa YeJIOBEKa JJIsl OI[EHKU COCTOSHUS
€ro 3710poBbsl. Vcronp30BaHNne CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D -OnouHxeHepus
Ui pa3paboTku (hyHIaMEHTAaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/1aHUs KOMITJIEKCHBIX
TKaHEell couyeTaHHWEeM TEXHOJOTHMM TpEXMEpHOro OMONMpPUHTUHTA U ckaddonauHra A peleHus
3a/1a4 NepCOHAIN3UPOBAHHON MEAUIMHBI.

Co3maHue BEKTOPHBIX BaKIMH C LEJIbI0 OOecreyeHuss KOMOMHUPOBAHHOM 3alMTHI OT
Bo30ynuteneit OPBU, yctaHoBieHHE MOJEKYISpHBIX MEXaHU3MOB (yHKUHOHMpoBaHUs PHK-
COZIEp KAl X BUPYCOB, BBI3bIBAIOLINX 0CO0O0 ONacHble 3a001€BaHMSI YEJI0OBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuet u  cxembl: «lcnonp3oBaHWE  MHKPOOPraHM3MOB B MPOMBIIIICHHOM
Ipou3BOACTBEY, «KieTouHas uHKeHepus», «I eHHass nHKEHepUus».

JlaboparopHas padora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «IlogydeHre MOJIOYHOKHUCIBIX MTPOTYKTOBY.

IKckypeus «bUOTEeXHOI0rus — BaKHEN LIasl IPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue u pa3BUTHE IBOJTIONHOHHBIX MPEACTABJIEHH B 0H0JI0TUH
OpomonnoHHas Teopus Y. [{apBuHa. [Ipennocsliky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4dHad aesrenbHocTh Y. JlapBuHa.



JBrxymme cuibpl 3Bomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTb
pa3MHOXKEHUSI OPraHM3MOB, HAcCJIE€ACTBEHHAass H3MEHYMBOCTh, OOppOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cuarerndeckor Teopun 3Bomonuu (CTD). HeliTpanbHast Teoprs SBOIOLNH.
CoBpemMeHHas dBOJIIOIMOHHAS OMOJIOTHsI. 3HAYECHUE DBOJIIOIMOHHOW TEOpPHH B (OPMHUPOBAHUU
€CTECTBEHHO-HAaY4YHOH KapTUHBI MHpa.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, K. Jlunnelt, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, U.
HapsuH, C. C. Yerepukos, 1. 1. Imansraysen, k. Xonneiin, [. K. benses.

Tabmuuer u cxembl: «Cucrema xuoit npuposl (mo K. Jlunner)», «JlectHuia XuBBIX
cyuiect (o Jlamapky)», «MexaHusMm ¢hopMUpOBaHUs TPUCIOCOOTICHUH Y PACTEHHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. lapsuna», «Haxonku Y. Jlapunay,
«Dopmbl 00pEOEI 3a cymiecTBoBaHue», «Ilopoas! romy6eit», «MHoroodpasue KylnbTypHbIX OpM
KanycTb», «llopoasl nOMamIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOUIEHMSI IBMXKYIIUX CHUJI 3BOMOLUNY», «OCHOBHBIE IIOJIOKEHUS
CHUHTETUYECKON TEOPUH IBOIIOILIHI.

Tema 2. Mukpo3Bo.IIOLHUs U €€ pe3ybTaThl

[Tonynauus kak B3JeMeHTapHas eAuHHULAa 3BOMIONMH. COBpPEMEHHBIE METOABI OLICHKHU
TFE€HETUYECKOr0 pa3Hoo0pa3us U CTPYKTYpbl Homyssiuuid. Vi3Menenue reHooH1a NOmyJIsiiuu Kak
JJIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH I'eHeTH4eckoro pasHosecus J[Ix. Xapau, B.
Baitn6epra.

OnemeHTapHble (aKTOpPhl (IBWXKYILME CHUJIbI) SBOJIONUH. MyTallMOHHBIA MpoLecc.
KoMOuHaTtuBHas M3MEeHYMBOCTh. [[peli¢ reHoB — cirydaiiHble HeHAIIPaBICHHbBIC H3MCHEHHS 9acTOT
amneneit B monynsausax. Jddekr ocHoBarens. Dppexm Oymwviiounozo eopaviuika. CrHudicenue
2eHeMUYecKo20 pasHooobpasus: npuuunsl u cieocmsus. llposesnenue sghghexma Opeiigha 2enos 6
oomvuwux u  manelx nonyiayuax. Murpamun. M3omauus nmomyssnuid: - reorpaduueckas
(mpocTpaHCTBEHHAsI), OMOTIOruYecKast (PEnpoOayKTUBHAS).

EctectBeHHBIli 0TOOp — HampaBisommid Qaxktop sBomtonuu. Dopmbl €CTECTBEHHOTO
orOopa: ABWKYUIMHA, CTaOMIM3UPYIOUIMHA, paspeiBaromuid (au3pyntuBHbIN). [lonoBoit oTGop.
Bo3HUKHOBEHUE U 3BOJIOIHS COI[UATBHOIO MOBEIEHUS KUBOTHBIX.

[TpucnocoOIeHHOCTh OpraHM3MOB KakK pe3yjbTaT MHKPOIBOMIONHMHU. BO3HUKHOBEHHE
IpUCIIOCOOIEHNH Y oprann3MoB. Apomop}o3bl 1 uanoaaantauuu. IIpuMepsl npucrnocobnenuit y
OpraHu3MoB:  Mopdojoruueckue, (U3MOIOrMUECKue, OHOXMMUYECKUE, I1OBEIEHUECKHUE.
OTHOCUTENBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u cTpykrypa. Bumoobpa3zoBaHue Kak pe3yinbTaT MHUKPO3BOJIOLMU.
M3onmsimusa — kmoueBoit  ¢dakTop BumooOpazoBanus. Ilytm m cnocoObl BHI000pa3oOBaHUSA:
ajuonarpuueckoe (reorpaduueckoe), CHUMIATPUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(momunmonu3anus, Tudpuau3anus). JmuTeIbHOCTh 9BOTIOIMOHHBIX IPOI[ECCOB.

MexaHu3Mbl GOpMUPOBAHUS OMOJIOTHYECKOT'0 pa3HOOOpasHsl.

Poms »BomounoHHOW Ouoiioruu B pa3paboTKe HAyYHBIX METOJOB COXPAaHEHUs
O6unopazHooOpasus. MHKPOIBOMIONHS U KOIBOIIONUS MapasUTOB U MX X03sieB. MeXaHH3MbI
(hopMUpOBaHUs YCTOMYMBOCTU K aHTHOMOTHKAM M CITOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

IToptpetsi: C. C. YerBepukos, O. Maiip.

Tabmuie! u cxembl: «MyTalMoOHHas! U3MEHUYUBOCThY, «[lomymsiioHHas CTPYKTypa BUIa»,
«Cxema mposBieHHs 3akoHa Xapau—BaiinOepra», «/IBHKymiue CHUJIBI  3BOJIIOLIUNY,



«OJKoyoruyeckass M30JALMsS HOMYJSIMM ceBaHCKOM Qopenn», «I'eorpaduueckas H30JISLUS
JIMCTBEHHHULIbI CHOMPCKOM M JIMCTBEHHULIBI 1aypcKoiy», «[lomymsiioHHble BOIHBI YUCIEHHOCTH
XHIMHUKOB U JKepTB», «(Cxema nercTBus ecTecTBeHHOro otoopa», «Dopmbl OGopnOBI 3a
CYLIECTBOBAHUEY, «MHtycTpralibH b1 MEJTaHU3M, «OKuBble HCKOMaeMBbIey,
«[loxpoBuUTENbCTBEHHAS OKpacKa >KUBOTHBIX», «lIpegynpexnaromas oKpacka KUBOTHBIXY,
«Duznonornueckue agantanum», «IpucrocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buna», «Bunsl-gBoitauku», «CTpykTypa BHaa B mnpupoae», «CrocoObl
BHj0OOpa3oBanus», «['eorpaduueckoe BUI00Opa3zoBaHWEe TPEX BUJAOB  JIAHIBIIICH»,
«DKOJIOTNYeCKOe BHUI000pa3oBaHue BHUAOB CHHULY, «llomumuionasl pacrtenmii», «KamycTHO-
pENeUHbII THOPUI.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydesia MTUIl U 3Beper ¢
MpUMepamMH pa3IMyHBIX MPUCTOCOOJICHHUM, Yydyena NTHIl U 3Bepel pasHbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BUIIOB, 00Pa30BaBLIMXCS pa3IMYHBIMU CIIOCOOAMH.

JlabopatopHas pa6ota «BrIsiBlieHHE U3BMEHUUBOCTU Y 0COOEH OTHOTO BHIAY.

Jlabopatopnas pab6ora «lIpucnocoOsieHns OpraHu3sMOB U HMX OTHOCHUTEIbHas
LIEIECO00PA3HOCTHY.

JlaGopaTropHas padoTa «CpaBHEHHE BUOB 1O MOP(POIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo.IIOL S U €€ pe3ybTaThl

MeTtonbl u3ydeHHst MaKpo3BoJIroLMH. [1aneoHToIOrnYecKkre METO bl U3y EHUS 3BOJIIOLIMHU.
[Tepexomubie GopMbl 1 PUITOTEHETHUECKUE PSIIBI OPraHU3MOB.

buoreorpadguueckrie MeTonabl wu3ydeHUs osBomouuu. CpaBHeHwe ¢uopsl U (ayHbl
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eminn. BUapl-9HAEMHUKH U PETUKTHI.

OMOpPHUOIOrHYeCKUe U CPaBHUTENBbHO-MOP(OIOTHYECKE METOMAbl U3YyYEHUS SBOJIOLMH.
'enernueckue MexaHU3Mbl SBOJIOLMM OHTOT€HE3a W TOSBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB.
['oMonoruyHsle U aHaNOrMYHbIE OpraHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO -
reHeTudyeckrue, OWOXMMHUYECKHME UM  MaTeMaTUYeCKHe METOJbl H3Y4YEHMs]  SBOJIOIUH.
I'omonornynsie reHsl. CoBpeMeHHbIE METOABI TOCTPOCHUS (PUIIOT€HETUYECKUX JEPEBbEB.

XPpOMOCOMHBIE MYTallU{ U 3BOJIOLUS T€HOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBUiia) ABOMONUHU. [lpunyun  cmenvl  QYHKYULL.
HeoOpaTtumocTts sBomonnu. AnantuBHas paguainus. HepaBHOMEpHOCTb TEMIIOB SBOIOIHH.

JdeMoHcTpanuu

[TopTpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. ['ekkensb.

Tabmuupl U cxembl: «DHIOreHETHUECKUH PSIIT JTIOMIAIN», « APXEONITEPUKCY», «3Bepo3yOnie
smepb», «Creronedans», «PuHnopute», «CeMeHHble ManopoTHUKN», «buoreorpagpuueckue
30HbI 3emnmn», «/peid konTHHEHTOB», «Pemukrel»y, «HawanpHble cTaguu 3MOpPHOHATBHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTHYHBIC I aHATIOTUYHBIE OpraHb, «PyIuMeHTb»,
«ATaBuU3Mbl», «XpOMOCOMHBbIE HaOOpBHI YejJoBeKa M HIMMIaH3e», «[1aBHBIE HampaBieHUs
3BOIOLUNY, «O011IME 3aKOHOMEPHOCTH 3BOJIOLIHH.

OO6opynoBaHue: KOJUICKIIMH, TrepOapuu, MYISDHKH HCKOMAeMbIX OCTATKOB OpPraHH3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIMU
HaCEKOMBbIX.

Tema 4. Ilpoucxo:kaenne U pa3BuTHe KU3HHU HA 3emuie

Hayuynple rumote3sl NpPOUCXOXKIEHHUS XU3HU Ha 3emiie. AOMOreHe3 U IaHCIEePMHUSL.
JloHayuyHble TNPEICTABJICHUS O 3apOXKJIECHUHM XU3HU (KpealuoHu3M). ['umore3a mOCTOSHHOIO
caM03apOoKJICHUS KU3HU U e€ onpoBepxkeHne onsiTamu @. Penu, JI. Cnannanuanw, JI. [Tacrepa.
[IponcxoxeHue >Ku3Hu U acCTPOOHOTIOT L.



OcHOBHBIE 3TaIbl HEOPraHUu4YecKon 3Bostonuu. [lnanerapHas (reojsorudyeckas) 3BOJOLUS.
Xumuueckass 3BOMOLUSA. AOUMOreHHBIH CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
Omnpit C. Munnepa u I'. FOpu. O6pazoBanue nonuMepos u3 MmoHoMmepos. KoaliepBatHas runoresa
A. W. Onapuna, runote3a nepsuuHoro OymnboHa [Ix. XomneliHa, reHeruyeckas rumnoresa [
Meénnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmuposanue memOpan
Y BO3HUKHOBEHHE IPOTOKJIETKH.

Hcropusa 3emmm u Meronasl €€ wu3ydeHus. Vckomaemble OpraHWYeCKHE OCTAaTKU.
I'eoxpononoruss u e€ wmeronapl. OTHocuTenbHass W a0COJIOTHAs  T'€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOIBI, FTOXU.

HauaneHble 3Tanbl oprannydeckod 3Bomonuu. [losBieHre U 3BOMIOLHUS MEPBBIX KIETOK.
Opomonust MeTabonu3ma. Bo3HukHOBeHHE mepBBIX 3KocucTeM. CoBpeMeHHblE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emiie coobmiectB. Ctpomaronuthbl. [Ipokapuorel u
9yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). DBOJIOIHUOHHOE MPOMCXOXKIEHHUE BHPYCOB.
IIponcxoxxJieHHME  MHOIOKJIETOYHBIX  OpPraHU3MOB. DBO3HMKHOBEHHE  OCHOBHBIX  IPYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl ABOJIOLUUU BBICIIUX pacTeHUd. OCHOBHBIE apoMOpP(O3bI pacTEHHIA.
Boixon pactenuii Ha cyury. [losiBlieHHe CIOPOBBIX PACTEHH U 3aBoeBaHUE UMU CylId. CeMeHHbIE
pactenus. [IpoucxoxieHne IBETKOBBIX paCTEHUH.

OCHOBHBIE 3Tamlbl HBOMIONHUHA KXKUBOTHOrO Mupa. OcHOBHbIE apoMOp(}o3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHHE COBpEMEHHBIX TUIOB. IlepBble XOpaoBbIe
*KUBOTHBIC. JKU3HB B BOJIe. DBOJIIOIMS TTO3BOHOUHBIX. [IponcxoxkaeHue ampuOnii U penTHIINN.
[Ipoucxoxknenne miekonuTaromux W ntull. [lpuHnun xmrodeBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU U MIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTHe xn3HM Ha 3emiie MO 3paM U MEPUOIaM: apxei, IpoTepo30il, maneo30il, Me3030H,
KaifHo30i. O011as XapakTeprucTUKa KJIMMaTa U reosiornyeckux mpoueccos. [losBienne u pacuser
XapaKTepHbIX OpPraHU3MOB. YTJjeoOpa30BaHME: €ro YCJIOBHS W BIIMSHHME HA Ta30BBbIA COCTaB
aTMocC]epsl.

MaccoBble BBIMHpaHUs — JKOJIOTMYECKHUE KPU3HUCHI Ipouuioro. IIpuduHbl U ciaencrBus
MaccoBBIX BBIMHpaHUil. COBpEeMEHHBII 3KOJOrMYECKH KpHU3UC, ero ocodbeHHoctd. [Ipobiema
COXpaHeHHs! OMopa3HO0Opa3usl Ha 3eMile.

CoBpeMeHHasi cucreMa opraHudyeckoro Mupa. IlpuHuuns! knaccudukanuy opraHu3MoB.
OCHOBHBIE CUCTEMATUUECKUE TPyl OPraHU3MOB.

JdeMoHcTpanuu

[TopTtpetst: @. Pean, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, Jx.
Xonpeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuupst u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTepa mo uzyueHuto
camo3apoxkaeHus xku3Hu», «Cxema onbita C. Muimepa, I'. FOpuy», «3Tansl HeopraHu4ecKoi
sBomonny, «I'eoxpoHosnoruyeckas mkana», «HauanpHble 3Tanbl OpraHUYECKON SBOIIOLUNY,
«Cxema o0pa3zoBaHus dyKapuoT MyTEéM cuMOuoreHesay», «Cucrema xuBoil mpupoel», «CtpoeHue
BUpyca», «ApoMopdo3bl pacreHuit», «Punnodute», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOrokyieTouHble Boaopocin», «Mxu», «llanopoTtHukn», «l 0TOCEMEHHBIE PACTEHUSIY,
«Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOIO MHPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocrelimmey», «Kumeunononoctusiey, «llnockue depBu», «UIEHUCTOHOTHE,
«Pw10OBIY», «3emHOBONHBIEY, «IIpecMbikaromuecs», «lItuiey, «Mnekonutatomuey, «Pa3Butne
JKM3HU B apXeWckou spe», «Pa3Buthe XU3HM B NPOTEPO30OMCKON 3pe», «Pa3BuTHE XKU3HU B



MaJIc030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME30301CKOM 3pey, «Pa3BuTHE KU3HU B KAHHO30MCKOU
ape», «CoBpeMEeHHask CUCTEMA OPraHUYECKOI0 MUpay.

ObopynoBanue: Tepbdapuu pacTeHUl pa3IUYHBIX OTAETIOB, KOJUIEKIUH HAaCEKOMBIX,
BJIQXKHBIE IpernapaTbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKI[UM HIJIOKOXXHX, CKEJIEThI
MMO3BOHOYHBIX J>KMBOTHBIX, Yyuyejia MNTUILl U 3BEpel, KOJUJIEKUUH OKAMEHEIOCTEH, IOJIE3HbIX
HCKONAEMbIX, MYJISDKH OPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas gaboparopHas padora «MoaenupoBanue onbiToB Musiepa—tOpu 1o
M3Y4EHHUI0 aOMOTeHHOI'0 CHHTE3a OPraHMYECKUX COEIMHEHUH B EPBUYHON aTMochepey.

JlabopaTropuass paGora «/3yueHne M ONMCaHUE HCKONAEMBIX OCTATKOB JAPEBHHX
OpPraHU3MOBY.

IIpakTHueckas padora «/3ydeHne 0COOEHHOCTEH CTPOCHUS PAaCTEHUI Pa3HbIX OTAETIOBY.

IIpakTuueckas padora «3yueHue 0coOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4eJi0BeKa — aHTPOIIOTeHe3

Pa3znensl n 3agaun anTponogoruu. MeToasl aHTPON OJIOTHH.

CraHoBNIE€HME IPECTaBICHUM O NPOMCXOKICHUM YeJIOBEKa. Peluruo3Hble BO33pEHMUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxoxmerBo  4yenoBeka ¢ KMBOTHBIMH. (CHcTeMaTHyeckoe IIOJOKEHHE  YEeIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEIOBEKa C IKUBOTHBIMH: CpPaBHUTEJIbHO-MOP(OJIOrHYECcKHe,
AMOpuUoOIornYecKre, (U3MOIOrO-OMOXUMUYECKUE, ToBeAeHUYeCKne. OTIUYUS YeloBeKa OT
KUBOTHBIX. [IpAMOXOXKIE€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE I'OJIOBHOrO
MO3ra ¥ BTOPOl CUTHAJIBHOW CHCTEMBI.

JBrxymiue cuisl ((pakTopbl) aHTPONIOreHe3a: OuoIoruyeckue, connanbueie. COOTHOIIEHUE
OMOJIOTHYECKHUX M COLIMAIBHBIX ()aKTOPOB B aHTPOIIOT'CHE3E.

OcHOBHBIE CTaJUH aHTpoIoreHe3a. PanHue yeaoBekoobpa3Hbie 00€3bsSHbI (TPOKOHCYJIIBI) U
paHHME MOHTHIBI — OOIIMe MPEeIKH YeIOBEKOOOpa3HbIX 00€3bsH U JItoJel. ABCTPATIONUTEKH —
JIBYHOTHE TIPEIKH Jtoaei. YeloBeK yMelnbld, MepBble M3TOTOBJICHHUS OpyAuil Tpyna. UYemoek
MPSAMOXOSIINN W TePBBIA BBIXOJ JIOACH 3a mpenensl Adgpuku. YenmoBek reiiaenb0eprckuii —
00K MpeIoK HeaHAepTaIbCKOro YeI0BeKa U YelIoBeKa pa3yMHOro. YeaoBek HeaHepTalbCKui
KaK BHJ JIOJEH XOJOAHOrOo KiuMarta. YesloBeK pa3yMHbIH COBPEMEHHOIO THIA, JAEHHCOBCKUN
9eJI0BEK, OCBOCHUE KOHTHHEHTOB 3a npeaenamu A¢puku. [laneorenernka u najaeoreHOMHUKA.

OBOMIONMS COBPEMEHHOI0 uesioBeka. EcTecTBEHHbBII OTOOpP B NOMYJIILUAX YEJIOBEKa.
MyTanuoHHbI npouecc U nonuMopdusm. IlonynaunoHHble BOJIHBL, Apeil) TeHOB, MUrpanus u
«3(dexT ocHOBaTEN» B MOMYJIALUAX COBPEMEHHOTIO YEIIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bombime pacel: eBporeougHas (eBpasuiickasi),
aBCTpaJIO-HErpoHuaHAs (SKBATOpUANIbHAS), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
IIyTH pAcCeleHWs 4YeloBeKa 10 IuvlaHere. EnuHcTBO denoBedeckux pac. Hayunas
HECOCTOSITENbHOCTh pacu3ma. [Ipucnoco0neHHOCTD YenoBeKa K pa3HbIM YCIIOBUSAM OKPYKaroIIeh
cpeasl. BnusHue reorpaduueckoit cpenasl M apelida reHoB Ha Mopdosoruio U (U3NO0JIOTHIO
YeJloBeKa.

MeXIUCUMIUIMHAPHBIE METOABl B (u3nuYeckold (OMOJIOrMYECKOW) aHTPOIOJIOTHH.
OBOJIOUMOHHAS ~ AHTPOIOJOrUs M MNAJCOAHTPOMOJIOTUSI  YEIOBEUYECKMX  MOMYJSALUM.
buoconmanbable  MccleqoBaHUS ~— NPUPOIBI  4eloBeka.  VcciemoBaHue — KOIBOJIIOLUU
OHMOJIOTMYECKOTO M COI[UANLHOTO B YEIIOBEKE.

JdemoHcTpanuun

IToptpetsi: Y. lapBun, JI. JIuku, 5. 5. Poruackuii, M. M. I'epacumos.



Tabmuust u  cxembl: «Metoasl aHTponosiorun», «['OJTOBHOW MO3T  UEIOBEKay,

«YenoBekoobpa3Hbie 00€3bsiHbI», «CKeNeT 4eloBeKa U CKeJIeT IMMIIaH3e», «Pya1umMeHTs! u
aTaBU3MbDY, «JIBMKyIlME€ CHJIBI AHTPOIIOrE€HEe3a», «OBOJIOLUUOHHOE JPEBO  4YEIIOBEKa»,
«ABcTpasonuTek», «UenoBek ymenslity, «HeaoBek NpsIMOXOAsAIIMI», «/[eHUCOBCKUI YEI0BEK»
«Heanpepranbub», «KpomanboHUb», «lIpenku venoBeka», «OTambl 3BOMIOLMHM YEJIOBEKAY,
«Pacpl uenoBekay.

ObopynoBaHue: MYJISKM OKaMEHENOCTeH, MPeAMETOB MaTepUaIbHOW KYJIbTYphl MPEAKOB
qenoBeka, penpoaykiuu (pororpadun) kKapTuH ¢ MUDOTOrHUECKUMHU U OUOJICH CKUMU CIOKETaMH
MPOMCXOXKJIEHUSI 4eoBeKa, (GoTrorpaduu HaxXOJOK HCKONAEMbIX OCTATKOB 4YeEJIOBEKa, CKeJeT
YeJIoBEeKa, MOJIENb Yeperna 4eloBeKa M uyepena IIMMIIaH3€, MOJENb KUCTU YEelIOBEKa U KUCTU
IIMMIIaH3€, MOJIENIN TOPCa MPEIKOB YEIOBEKa.

JlaGopaTtopnasi pabGora «lI3yueHue OCOOEHHOCTEH CTpOEHHsS CKeleTa deloBeKa,
CBSI3aHHBIX C MPAMOXO0XKIECHUEM.

IIpakTnuyeckas padora «/3ydeHne 5KOJIOrNYECKUX aNaNTALMI YETOBEKAY.

Tema 6. DKo0JI0THSI — HAYKA 0 B3aMOOTHOILIEHUSIX OPraHU3MOB U HATOPTraHM3MEHHbIX
CHCTEM C OKpY:KaKwen cpenoi

3apokieHHEe W pa3BUTHE JKojoruu B Tpynax A. I'ymGonbara, K. @. Pymee, H. A.
CeBepnioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu skonoruu. CBs3b
9KOJIOTUU C IPYTUMH HayKaMH.

Mertonel skonorun. IloneBsie HaOMoONEeHUA. DKCIEPUMEHTHI B SKOJIOTUU: NPUPOAHBIE U
nabopaTopHbie. MoenmupoBaHue B 3KOJIOTHH. MOHHTOPHHI OKPYIKAIOIIEH CPEbl: JIOKaJIbHBIMN,
PETHOHANILHBIN U TJ100ATbHBIMH.

3Ha4YeHUE SKOJOTMYECKUX 3HAHMM I 4esoBeKa. DKOJOTMYECKOEe MHUPOBO33pPEHHE KaK
OCHOBA CBSI3€M YeyoBe4YeCTBA € MNpupooil. DopMUpOBAaHHE SKOJOTMYECKON KYJIbTYypbl WU
9KOJIOrMYECKOM IpaMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbonpaT, K. @. Pynwe, H. A. CeBeprios, 3. ['ekkens, A. Tercnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Pa3nenst sxomorun», «MeToasl 3Konoruny», «Cxema MOHHUTOPHHTA
OKpYXaroIlen cpeab».

JlaGoparopHnas padora «/3yyeHne METO0B IKOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpega 00UTaHUA

Oxonoruueckue (akTopbl M 3aKOHOMEpHOCTHM ux aedcrBus. Krnaccudukanus
9KOJIOTHYECKUX  (akTopoB:  aOuoruyeckue, OuoOTHUYECKUE, aHTpomnoreHHole. OO6mme
3aKOHOMEPHOCTH AeicTBUS 3Konorndeckux (axropos. [1pasuno munumyma (K. Hlnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPIaHU3MBI.

Abuornueckue gaxtopsl. CBET Kak sKonoruueckui ¢pakrop. JlelicTBue pasHbIX y4acTKOB
COJIHEUHOI'0 CIIEKTpa Ha OpPraHU3Mbl. OJKOJIOTMYECKUE TPYIIbl PACTEHUN M JKUBOTHBIX IIO
OTHOILEHUIO K cBeTy. CUrHasbHast poJib cBeTa. @oTonepuoausm.

Temnepatypa kak skonorudeckuil ¢akrop. JleiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPraHU3MBI.

BraxnocTh kKak skosormueckuii ¢akrop. IIpucmocobnenust pacTeHUl K MOIAEPKAHUIO
BogHoro OamaHca. Kmaccudukamus pacreHuid 1Mo OTHOWIEHWIO K Boze. [IpucmocobieHus
KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMA.



Cpenpl obuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIlIHAs, IOYBEHHAs, IIyOMHHAas
MOJINIOYBEHHAs, BHYTpUOpraHusMeHHas. Du3nko-XuMuueckue OCOOEHHOCTH cpea OOuTaHUs
opranu3moB. [Ipucrnoco6nenus opraHu3MoB K JKU3HH B pa3HbIX cpeaax.

buonornueckue put™mbl. BHenHue u BHyTpeHHHE pUTMbl. CyTOYHBIC U TOJUYHBIC PUTMBI.
[Tpucroco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSM YCIOBUH KU3HH.

Kuzuennsie Gopmbl opranu3MoB. [lonarue o xu3HeHHOU (opme. XKuzHeHHsie Gopmbl
pacTeHui: JepeBbs, KYCTapHUKU, KYCTapHUYKH, MHOIOJIETHUE TpPaBbl, OJHOJIETHUE TpPAaBBI.
Kuznenneile QOpMBI KUBOTHBIX: THUIPOOMOHTBI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHHs U 00pa3a KU3HHU.

buortnueckne  ¢aktopel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHUH:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 U ero gopmel. [lapasutusm, Koomepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO, HaxjeOHMuYecTBO). HeTpoduueckue  B3auMoaelWcTBUA  (TOMHYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HauyeHHE OMOTUUYECKHX B3aUMOJAEWCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoB B cpene oouTanus. [IpuHIUI KOHKYPEHTHOTIO UCKITIOYEHHUS.

JleMoHCTpanuu

Tabmuupel 1 cxeMmbl: «IKonoruueckue ¢Gakrope», «CBETOBOWH CHEKTP», « IKOIOIMUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», « T €MIOKPOBHBIE KUBOTHBIE», « XOJIOAHOKPOBHBIE
KUBOTHBIE», «DHU3MOIOTHYECKUE aNaNTalMH >KUBOTHBIX», «Cpenbl OoOMTaHUS OPraHU3MOBY,
«buonornueckue puTMbly», «Ku3HeHHbIe (HOPMBI pacTeHUN», «Ku3HeHHbIe (JOPMBI )KUBOTHBIXY,
«JKocrcTeMa MIMPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro neca», «llemu mutaHus»,
«XwumHuuectBoy, «Ilapazutusm», «KonkypeHius», «Cumonosy», «k KommeHcammzmy.

O6opynoBanue: repOapuu pacTeHUW W IKMBOTHBIX, HPUCIOCOOJEHHBIX K BIMSIHHUIO
pa3sIUYHBIX  JKOJOTHYECKUX  (PaKTOpOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHH, CBETOJIOOHMBBIC, TEHEIOOUBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, repobapuu 1 KOJUIEKIIUHU TETUIONMIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMUMBBIX pACTEHUH,
gydena MTHI] W 3Beped, repOapuu pacTeHHi, OTHOCSIIUXCS K TUTpoduTam, Kcepodurtam,
Me30¢puTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYIII, KOJUICKIIUH )KUBOTHBIX, OOMTAIONINX B PA3HBIX
cpenax, repbapuM M KOJUIGKIIMM PACTEHUH M JKUBOTHBIX, O0JaJalOlMX YepTaMH
MPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBHM KH3HU, repOapuu U KOJIJIEKIIHH
pacTeHUH W KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIUH KUBOTHBIX, YUYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMO/IEH CTBUSAX.

JlabopaTropHas pa6ota «BrisiBiieHHE TPUCTIOCOOICHUI OPTraHNU3MOB K BIMSTHUIO CBETAY.

Jlabopatopnas padora «BpisiBieHne mnpucrnocoOJeHUN OpPraHu3MOB K  BIIHSHHUIO
TEeMIepaTypbD».

JlaGopaTopHasi pa6oTra «AHATOMUYECKHE OCOOEHHOCTH pACTEHHH W3 pa3HBIX MECT
OOUTaHU.

Tema 8. Jko0rus BUI0B U MOMYJISTIMIA

DKOJOrMYecKue XapakTepucTUKH nomyssiuuu. [lomynsanus kak Ouonoruyeckas cCHUCTEMa.
Ponp HeomHopomHocTH cpedbl, GU3MUECKHX OapbepoB M OCOOEHHOCTEH OMOJIOTMH BHUIIOB B
(hopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJsiiuii. OCHOBHBIC TTOKA3aTeH MOMYJISIIH:
YUCIEHHOCTh, TUIOTHOCTh, BO3pACcTHAs U TOJIOBAas CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUT paLIUS.

Okonoruyeckas CTpykTypa mnomyssiuuu. OLeHKa YHCICHHOCTH mnonyniauuu. /luHamuka
MOMYJISIIMU U € perymnauus. buornueckuil moteHnMan nonynasuuu. MoaenupoBaHue THHAMUKH
nonyJsiiuu. KpuBbie pocta uncienHocTr nonynsiuu. Kpusele BeDKHMBaHUS. Perymsius



YUCJIICHHOCTH TMOMNYJALHA: pojb (AKTOPOB, 3aBHUCIIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH.
DOkosoruveckue crpateruu Bunos (r- u K-crparerun).

[TonsTie 00 »SKoJIOrMYeckod HuUIe BUAa. MecrooOutaHue. MHOromMepHas MOJEb
skosiornueckor Humm J[k.M. XatunHcona. Pa3zmepsl skonorndeckoil Humu. [loTeHimansHas u
peann30oBaHHAsI HUILIU.

Bupg xak cucrema monynsuuid. Apeanbl BUAOB. BUabl U MX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKNE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS ¥ MUTPAIMi KUBOTHBIX. bHoOJIoTHYecKrue WHBA3WUU
qYy>KEPOJIHBIX BHJIOB.

JleMoHCTpanuu

IToptpet: Jxx. . XaT4nHCOH.

Tabnuipl 1 cXeMbl: «DKOJIOTHYECKHE XapaKTePUCTHKU MOmyJsiuny, «I[IpocTpancTBeHHas
CTpyKTypa nonyiasauun», «Bo3pactHble mnupamuasl nomyisuun», «CKOpOCTh 3aceieHHs
NOBEPXHOCTH 3€MJM DPA3IMYHBIMU OpranuzMamu», «Mopenp skonorundecko Humm JDx. U.
XaTYUHCOHAY.

O6opynoBanue: repdapuu pacTeHH, KOJUIEKIIUH >KUBOTHBIX.

JlaGoparopHnas padorta «IIpucnocobieHus ceMsiH paCTeHUN K PacCENEHUIO.

Tema 9. DkoJ1orus coodmEecTB. IKOTOrHYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. broreHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3sMamu B
OHOLIEHO3E.

Okocuctema kak oTkpbiTasg cuctema (A. JIx. Tencnm). @yHKIMOHATIbHBIE OIOKH
OpPraHrW3MOB B SKOCHCTEME: MPOAYIEHThI, KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceru. AOGMoTHYecKHUe OJIOKH 3KocucTeM. [10YBBI M MBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB 1 MOTOK 3HEPrUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNM 3KocucTeMbl. buomacca u npoaykiusa. DK0JI0rH4ecKre MU PaMuIbl
quces, OMOMacchl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CyKIeccud. [IepBUYHBIE U BTOPUYHBIC CYKIIECCUU M UX
MPUYMHBL. AHTPOMOTEHHBIE BO3JCHCTBHS Ha CyKleccud. KiamMmakcHOe CooOIIecTBo.
buopasznooOpa3ue 1 MoaHOTa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[TpupoaHble AKOCUCTEMBL. DKOcUCmeMbl 03Ep U peK. DKocucmemvl MOpel U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneil, NyCmulHb.

AHTpOIIOr€HHBIE  HKOCHUCTEMBI.  ArposkocuctemMa. ArporneHos. Pasznuuus Mexay
AQHTPOIOT€HHBIMU U IPUPOJAHBIMU 3KOCHCTEMAMHU.

VYpb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['oponckas ¢uopa u dayna.
CuHaHTponu3anusi ropojckod (¢ayHsl. buonoruueckoe u  XO35SHCTBEHHOE 3HAuYEHHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (OPMHUPOBAHHS OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B 9KOCHUCTEMAX.
Ponv kackaonoco sghghexma u 6u006-30ugpuxamopos (Kuouesvix 6u008) 6 QYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUU U BEIIECTB MEXKAY CMEKHBIMU 3KOCHUCTEMaMHU. Y CTOMYHMBOCTh
OpPraHU3MOB, TMONYJSIIMI M 5KOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M AaHTPONOTE€HHBIX
BO3JIEH CTBU.

Mexanuzmvl  6030eticmeus  3a2psA3HeHULl  PASHLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbl IKOA02UUECKO20
HOPMUPOBAHUSA AHMPONO2EHHO20 6030eticmaus. MeToJoIoTus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOITOTEHHBIX YKOCHCTEM.



JleMoHCcTpanuu

IToptpert: A. JIx. Tencimn.

Tabmune! u cxembl: «CTpyKTypa OHOIIEH032», «DKOCHCTeMa MHUPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jseca», «DyHKIMOHANbHBIE TPYMNIBl OPraHU3MOB B DKOCHCTEME),
«KpyroBopoT BemectB B dkocucteme», «llenmn mnuTaHus (mactOuIHas, JETPUTHAS)Y,
«DQKoNmoruyeckas mupaMua yucemn», « IKOJIorudeckasi mupamMua OnoMaccen», « IKOJIOrHIecKast
nupamuia sHeprum», «Obpasosanue 0onoTay, «IlepBuunas cykieccus», «BoccraHoBiieHne jeca
nocJie noxapar, « JKocucrema o3epa», « ArpoueHos», «KpyroBopor BeIIecTB ¥ IOTOK SHEPIUH B
arporeHose», «I[Ipumepsl ypoosKOCHCTEM.

Ob6opynoBanue: repOapuyl pacTeHUH, KOJJIEKIMH HACEKOMBIX, dydella NTHUI] U 3Bepei,
repbapuu KyJIbTYpHBIX U TUKOPACTYIIMX PACTEHUI, aKBapUyM KaK MOJENb YKOCHCTEMBI.

IIpakTHyeckas padora «/3yueHue u onrcanue ypo0o3KOCHCTEMBD.

JlaGopaTopHasi pa6ora «/3ydueHue pazHOOOpa3Hsi MEJIKUX MOYBEHHBIX WICHUCTOHOTHUX B
Pa3HBIX SKOCHUCTEMAX.

IKekypeus «IKCKypcusi B THIUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsiK, €IbHUK, Ha
CYXOJIOJIbHBIN MJIM MOMMEHHBIN JIyT, 03€p0, 60JI0TO)».

IKCKypeust «IDKCKYpCHUs B arpodKocucTeMy (Ha MOJIe K B TEILIUYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanpHas 3KocucTeMa

buocdepa — obmennanerapHas o6ojo4yka 3eMiH, A€ CYIIECTBYET WIIM CyIIecTBOBaja
*u3Hb. PazButue npeacrasiaenuii o 6uocdepe B Tpynax 3. 3rocca. Yuenne B. U. Bepnaackoro o
ouochepe. O6acTu 6uochepsl u e€ coctas. JKuBoe BeriecTBo Ouochepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyllecTBoBaHHs Ouochepsl. OcobeHnHocTu O6uochepsl Kak riodaIbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemects U
OroreoXxuMuYecKre IMUKJIb (Yriiepoaa, a3ora). PUTMuuHOCTh siBiieHUH B Onocdepe.

3onanbHOCTh OMochepsl. [lonatue o 6mome. OCHOBHBIE OMOMBI CYIIHM: TYH/APA, XBOHHbBIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, IyCTHIHU, TPOIMUYECKUE JIeca,
BBICOKOTOpbsl. KiluMaT, pacTUTENbHBIA U )KUBOTHBIM MUp OMoMoB cymn.CTpyKTypa U (QyHKIHS
KHUBBIX CHCTEM, OI[€HKa UX PECYPCHOI0 MOTEeHIIMaa U OnochepHbIX PYHKITUH.

JdemoHcTpanuun

[Toptpetsi: B. N. Bepranckuii, 3. 3rocc.

Tabmunet u cxemsl: «I'eocheprr 3emmn», «Kpyrosopot azota B mpupoae», «Kpyrosopor
yriaepoja B npupoje», «Kpyrosopor kucinopona B npupozae», «KpyroBopoT Boasl B IpUpozae»,
«OcHoBHbIE OnOMBI cymmy, «Knmumatuyeckue nosica 3emnny, « Tynnpay, «Taitray, « CMemaHnHbIi
necy, «llupokonuctBeHHbl necy, «Crenby, «CaBanHay, «IlycTeinay, « Tponuyeckuit gec.

O6opynoBanue: repOapuu paCTeHUI pa3HBIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YennoBek u oKpyxawiuas cpeaa

OKOJOrMuecKue KpU3UChl M MX IpuuuHbl. BosnelictBue uenoBeka Ha oOuochepy.
3arpsi3HeHHe BO3AYLIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsizHeHre BOAHOU cpeapl. OXpaHa BOIHBIX
pecypcoB. Pazpymenne mouBsl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHne KiumaTa.

AHTpOMOreHHOE BO3IEHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIBHOTO
U KUBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXpaHbl npupoabl. Kpacueie kHuru. Ocobo
oxpansemsble npupoansie Tepputopun (OOIIT). borannueckue cajapl U 300J0THYECKHE TAPKU.

OCHOBHBIE MPUHIUIBI YCTOMYUBOIO pa3BUTHsI YeJIOBEUECTBA M MPUPOJBL. ParrioHanbHoe
MPUPOJIONIONB30BAHIE M COXpaHEHHE OMOJOru4yeckoro paszHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aTbHBIX IKOJIOTUYECKUX KpU3UCcOoB. OCOOEHHOCTH COBPEMEHHOI'0 KpH3uca
U €T0 BEpOsITHbIE TTOCIE/ICTBHUS.



PasBuTHe METOJOB MOHUTOPWHTA Pa3BUTHS OIACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmnvie ucciedoanusi nepexooa K pecypcocbepezaioueti U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpaszue u duopecypcol. Hayuonanvhvie ungopmayuonnvle
cucmemyl, obecneuusaowue O00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOEIbHbIX BUO08 U
axocucmem. OCHOBbL dIKOpeadburumayuy 3KOCUCmemM U cnocobos 6opbOvl ¢ OUONOBPENCOSHUAMU.
Pexoncmpykyus MOpCKUX u HA3EeMHBIX IKOCUCTEM.

JdemoHcTpanumn
Tabmumel U cxeMbl: «3arps3HeHue aTMocdepb», «3arps3HeHre ruapocheps,

«3arpszHeHue nouBs», «I[lapHuKoBbIH AP hexT, «Ocod0 oxpaHseMble IPUPOIHBIE TEPPUTOPUN,

«Mopnenu ynpasisieMOro MUpay.
Ob6opynoBanue: Gororpaduu oXpaHsIeMbIX pacTeHUH 1 )KUBOTHBIX KpacHoii kauru Poccuiickoi

Oenepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O BHOJIOT'NHN
HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOYYarOIIMMUCS
MporpamMmm CpeaHero odIiero o0pa3zoBaHus: TNYHOCTHBIC, METAIIPEAMETHBIE U MIPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHHS MPOrpPaMMBbl MO OHMOJIOTHH BBIIEIEHBI
CIIEAYIOIINE  COCTaBIAIOIIME: OCO3HAHHWE OOYyYaroImMMHUCA  POCCHUHMCKOW  TIpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTM K CAaMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIPENEICHHUIO,
Hanuyue momusayuu K OOy4EeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXJIeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TpaJWLUN pa3BUTHUS
OMOJIOrMYECKOro 3HaHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIMXCS PYKOBOICTBOBATHCS B
CBOEH  JESITENBbHOCTH  IIEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKAaMH, IPUCYIIUMH  CHCTEME
OMOJIOrMYecKOro  oOpa3oBaHUs, Haauuue NPAGOCO3ZHAHUS  SKOJOTMYECKOHM  KYJbTYpHI,
CcnocobHOCmU cMasumy 1EIN U CTPOUTH KU3HEHHBIE I1JIAHBI.

JIuuHOCTHBIE PE3yJbTATHl OCBOECHUS MPOrpamMMbl 110 OMOJIOTUHU JAOCTUTAIOTCA B €IMHCTBE
y4eOHOW M BOCIHUTATENbHON JE€ATEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUICKUMU
COLIMOKYJbTYPHBIMU, HCTOPHUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
o0IIecTBEe MpaBUJIaMH U HOPMaMH MOBEACHUS M CIOCOOCTBYIOT IpolieccaM CaMOIO3HAHWS,
CaMOBOCHHUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3MIIMU JTUYHOCTH, MATPUOTH3MA U
YBaXXEHHUS K 3aKOHY M NPABONOPSAJKY, YEJOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaXEHUs, OEpeHOro  OTHOMIEHHUS K  KYyJIbTypHOMY  HACICIUI0 W TPaguIUsIM
MHOTI'OHAIlMOHAJILHOr0 Hapoaa Pocculickoit @eaepanuu, Npupoie U OKpyKaroLIen cpene.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHUS yueOHoro npeamera «buosiorusy QOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YyYaroluXcs pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JMYHOCTH, CHUCTEMOH I[€HHOCTHBIX OpPWEHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHnH, COOTBETCTBYIOUIMX TPAJAWLHUOHHBIM IIEHHOCTSIM POCCHIHCKOro  oOIIecTBa,
pacimpeHre KU3HEHHOrO0 ONbITa U OMbITa JAESITENbHOCTH B IPOIECCe peaH3aliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHOM e TEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHUSI:

cOpPMUPOBAHHOCTh T'PAKIAHCKOW TMO3UIMH  O00ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUNCKOI0 O0IECTBA;

OCO3HAHUE CBOMX KOHCTHUTYLMOHHBIX IIpaB M OOsA3aHHOCTEH, yBa)kEHHE 3aKoHa U
IIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESATENLHOCTU MPU CO3/IaHUU Y4EOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U TO3HABATEeNbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYE€CKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPEIENSATh COOCTBEHHYIO TIO3MIHMIO [0 OTHOUICHHIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U 00BACHATH €€;

YMEHHME  Y4YWUTBIBATh B  CBOMX JEUCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOAEH C Pa3HBIMU YOSKIEHUSAMH, KYJIbTYPHBIMU [IEHHOCTIMHU U COLIMAIILHBIM
MIOJIO’KEHUEM;

TFOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX W MCCIENOBATENLCKUX 3a/lad, YBa)KUTEJIbHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB IPH 00CYKIACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COMEPKaHMS,

TFOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON AESITENbHOCTH;



2) IATPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUICKOMN T'PaXKJAHCKON MICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepern, PoauHoMl, ropaoctu 3a CBOW Kpail, CBOIO
Ponuny, cBO S3bIK U KyJIbTYPY, IPOILLJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K IPUPOITHOMY HACIIEIUIO U MMAMSITHUKAM [IPUPOJIBI, TOCTUKEHUSIM
Poccuu B Hayke, UCKycCTBe, CIIOPTE, TEXHOJIOTUAX, TPYAE;

COCOOHOCTH OIIEHUBAThH BKJIA/l POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MMOHMMAaHUS 3HAYeHUs OWOJOTMM B IO3HAHMHM 3aKOHOB TIPHPOIBI, B JKH3HU YEJOBEKA U
COBPEMEHHOI0 00IIEeCTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTD K CITY>KEHUIO U 3a1uTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN poccHiicKkoro HapoJa;

cOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, dTHUECKOI'0 TIOBEIECHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHs], OPUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIAJa B TOCTPOCHHUE YCTOHYMBOTO OYIyIIIero;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POIAUTEISIM, CO3IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI' O
MIPUHATHUSA LICHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUM C TpaAULIUAMU HaponoB Poccnu;

4) 3CTeTHYECKOro BOCITUTAHHUS:

ACTETUYECKOE OTHOILEHUE K MUPY, BKJIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYy/1a, OOLUIECTBEHHBIX OTHOLICHHUI;

MMOHUMAaHUE 3MOIIMOHAIILHOT O BO3/IEHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPa)XEHHUIO B Pa3HbIX BUIAX UCKYCCTBA, CTPEMJICHHE MPOSIBISATh
KauecTBa TBOPUECKOM JTMUHOCTH;

5) ¢usnyeckoro BoCHUTAHUS, (POPMHPOBAHMA  KYJBTYPbl  3A0POBbSI W
3MOLHOHAJIBHOIO 0JIATONOIYYHs:

MOHMMaHUE U peanu3anus 340pOBOro 1 0e3omacHoro odpasa KH3HU (340POBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABHII U HOPM, cOallaHCHPOBAHHBIA PEKHUM 3aHATHH U OTABIXA,
perynspHas (Qu3MUecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE I[EHHOCTH NPaBWUJI WHAMBUIYAIBHOTO U KOJUIEKTUBHOTO 0O€30MacHOro
MIOBEJIEHUS B CUTYaLUAX, YIPOXKAIOIMIUX 340POBbIO U )KU3HU JIIOJEH;

OCO3HAHHME MOCIEICTBUA M HENPHUSATHS BPEIHBIX NPUBBIYEK (YIMOTPEOJICHUS AaJIKOT O,
HAapKOTUKOB, KypeHUs);

6) TPy0BOTO BOCIIMTAHHUS

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MAacCTEpPCTBa, TPY0JII00HE;

TOTOBHOCTb K aKTUBHOM /1€ TEIIbHOCTH TEXHOJIOIMUECKON U COL[MAIbHOM HANpaBiIEHHOCTH,
CIOCOOHOCTbh MHUIIMUPOBATS, JIAHUPOBATH U CAMOCTOSITEJIHO BBIIOIHAThH TAKYIO ACSTENbHOCTD;

MHTEpEC K pasNuYHbIM chepaMm NpodecCHOHaTbHON JesSTENbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oy TyIIeH MPodhecCuu U Peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOPa30BaHUIO M CAaMOOOPAa30BAHUIO HA MPOTSHKEHHH BCEH
KU3HH;

7) KOJIOTHYECKOT0 BOCTIUTAHHUS

IKOJIOTUYECKH 1I€JIECO00Pa3HOE OTHOLIEHUE K IPUPOIE KaK UCTOUYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMUS;



MIOBBIIIEHUE YPOBHS SKOJOIMYECKOM KYJIbTYypbl: MPUOOPETEHUE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB M OLICHKH MX BO3MOXHBIX MOCIEICTBUN 1l OKPYXKAIOLIEH Cpebl;

OCO3HAHUE TJ00ATBHOTO XapakTepa JKOJOTHYECKUX MpoOJieM M MyTeH WX pelIeHus;

CIOCOOHOCTh MCIOJIb30BaTh MpUOOpeTaeMble Py U3y4YEeHUU OMOJOTHH 3HAHUS U YMEHUs
IpU pElIeHUH MPOOJIeM, CBS3aHHBIX C PAIMOHAJIBHBIM IMPUPOJONOIb30BAHIEM (COOIOACHUE
IIpaBWJI MOBEJEHUS B NPHUPOAE, HAIPABIECHHBIX HA COXPAHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJOB, 9KOCHUCTEM, OMOC]ephI);

AKTUBHOE HENPUATHE JEHUCTBUM, NMPUHOCAIIMX BpEI OKPYKAIOLIEW NPUPOIHON cpene,
yYMEHHE MPOrHO3UPOBATH HEOJArOMPUATHBIE AKOJIOTHYECKUE MOCHEICTBUS MPEAIPUHUMAEMBIX
JEMCTBUH U IIPENOTBpAIATh UX;

HaJIU4YUe PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, AKOJOTUYECKOM KYJIBTYpHI, OIbITa
NEeSITeNbHOCTH  JKOJIOTMYECKONW  HAMpaBiICHHOCTH, YMEHHSA pPYKOBOJACTBOBAaTbCSI HMH B
NO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpaKTUKE, FOTOBHOCTU K Y4YacTHUIO B
IIPAKTUUYECKOH AESITEbHOCTU IKOJIOTNYECKOM HallpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

C(OpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YpPOBHIO
pa3BUTUSL HayKM U OOIECTBEHHOW IpPAaKTUKH, OCHOBAHHOIO Ha JUANOre KyJbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHHUIO CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM M UNTATENBCKON KYJIbTYpPhl KaK CPEACTBA B3aUMO/IEH CTBUS
MEXAY JIIOIbMH U MTO3HAHUSI MUPA;

MOHMMaHue crnelnu(uKn OWOJIOTUH KAaK HAayKH, OCO3HaHHS €€ poju B (OpMHUPOBAHUU
paIMOHATBHOI0 HAYYHOT'O MBIIIUICHUS, CO3MaHUH [EIOCTHOTO MPEACTABICHUS 00 OKPYKAIOLIEM
MUpEe Kak O eIWHCTBE IMPHUPOABI, 4YeJOBEKa © OOLIeCTBa, B TMO3HAHWUU MPHPOIHBIX
3aKOHOMEPHOCTEH M PelIeHNnH Mpo0JIeM COXpaHEHHs TPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU U COBPEMEHHON HMBMIIM3AIMU: 00eCHedeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTell BhIXOJa U3 TNI00aBHBIX
HKOJIOTUYECKUX MPoOJIeM U oOecreyeHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIBHOMY
UCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUHM B LEJSIX MOBBIIIEHUS 0OIIei
KyJIbTYpbl, €CTeCTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM dYacTU (YHKIIMOHAJIHHOU
IrpPaMOTHOCTH 00y4aromuxcs, popMupyeMoi Ipu U3y4eHUH OUOJIOTUN;

IIOHMMAaHHE CYIIHOCTM METOJOB ITO3HAHMS, MCIOJIb3YEMbIX B ECTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCHOJIb30BaTh IOJy4YaeMble 3HAHUSA JUIS aHalu3a M OOBACHEHUS SIBICHUN
OKPY’KaIOIIEro MHpa MU MPOUCXOASIIMX B HEM H3MEHEHUH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4yHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LENbl0 IOJY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJb30BaTh OHOJIOTMYECKME 3HAHUSA ISl PELIeHHs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME LIEHHOCTU HAy4YHOMW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO U
HCCJIEZIOBATEILCKYIO ACSITEbHOCTh HHANBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpEphIBHOMY O0Opa3oBaHUI0 M €aMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUN 1O OHOJOTMM B COOTBETCTBUM C KM3HEHHBIMU
MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATbI



MerTanpenMeTHble pe3ysbTaThl OCBOCHUS y4eOHOro mpeameTra «BUONIOrHs» BKIIIOYAIOT:
3HaYUMBbIC JUII  (OPMHPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIMUXCS  MEKIUCIHILIMHAPHBIC
(MeX1peIMeTHbIC) O0IICHAYYHBIC TIOHSITHS, OTPAKAIOIIHNE [[EIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crieriu UKy METOJIOB ITO3HAHUS, NCI0JIb3YEMbIX B €CTCCTBCHHBIX HayKax (BEHISCTBO, SHEPTHS,
SIBIICHWE, TPOIECC, CUCTeMa, HAyYHBIH (AaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIeOBaHHEe, HAOIIOJeHNe, W3MEPEHUE, DKCIEPUMEHT U ApPYrue); YHUBEpCaJbHbBIC
yueOHbIe JIelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJSTUBHBIC), 00ECIeUnBaroIIne
(dopmupoBaHrue (QyHKIMOHAILHON T'PAMOTHOCTH W COLMAILHOW KOMIIETCHIIMH OOYYaroIIMXCS;
CIIOCOOHOCTb o0ydJaronmxcs MCI0JIB30BATh OCBOCHHBIE MEXIUCIUIIIIMHAPHEIE,
MHUPOBO33pEHUECKIE 3HAaHUS W YHUBEpCAJbHbIC Y4eOHBIC NEHCTBUS B IIO3HABATEIBHOH U
COLIMAJIBHOM IIPAKTHUKE.

B pesynbrare wu3ydeHWs OMOJNOTMM Ha YPOBHE CpPEAHEr0 oO0mero oOpa3oBaHWs Yy
oOyuaromerocst OyayT chOopMHpPOBAaHbBI TO3HABATENbHBIC YHHUBEPCAJIbHbIE y4EOHBbIC EHCTBHS,
KOMMYHHKATUBHBIC YHHBEpPCAJbHbIC Yy4YEOHbIC JCHCTBHS, pPETYJSTHBHBIC YHUBEPCAJbHBIC
ydeOHbIe IeH CTBUS, COBMECTHASI I€ATEIBHOCTb.

MertanpenMerHble pe3yabTaThl OCBOSHHUS IMPOrPaMMBI CPEIHEro oO0miero o0pa3oBaHWMS
JOJDKHBI OTPaXaTh:

OBRilaieHHe YHUBEPCATbHBIMH Y4eOHBIMH MO3HABATEIBLHBIMH e CTBHSIMU:

1) 6a30oBbIe JIOrHYECKHE AeCTBHUS:

CaMOCTOSITEIILHO (OPMYJIHPOBATh M aKTyaIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIH30BATh IPH OCBOCHUH 3HAHHI IPUEMBI JIOTUYECKOT'0 MBIIIJICHUS (aHAIN3a, CHHTE3a,
CpaBHEHUs, KJaccU(HUKAIMU, OOOOIICHHUs), PACKPBIBATH CMBICI OHOJOTHYECKHX MOHATHN
(BBIIEIATH MX XapaKTePHbBIC MTPU3HAKH, YCTAHABIUBATD CBSI3U C JIPYTUMHU ITOHSITHSIMHU );

OTNPENENATh IEIH JIeATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTECPHH WX JTOCTHIKCHWS,
COOTHOCHUTH PE3YJIbTAaThl ICITCILHOCTH C IIOCTABJICHHBIMHU IICIISIMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS Il OOBSCHEHUs (DAKTOB W SBJICHUN KHBOM
TIPUPO/IBI;

CTPOUTH JIOTHYECKHE PacCyKIeHHS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPHBAEMBIX SBICHHSX, (DOPMYIHPOBATH BBIBOABI U
3aKJIIOYCHUS;

MPUMEHSTH CXEMHO-MOJIEIbHBIE CPEICTBA JUIS MPEICTaBICHHS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUI B HM3y4aeMbIX OMOJOTMYEeCKHX OOBEKTax, a TaKKe NMPOTHBOPEYHMH PA3HOTO poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI C y4ETOM aHAIM3a HMEIOIIMXCS MAaTePHAITBHBIX
¥ HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSATEIHHOCTb, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OLICHUBATh PUCKHU MTOCIICACTBUIA eI TSIbHOCTH;

KOOPJMHHUPOBATh ¥ BBIMOJHATE pPAa0OTy B YCIOBHSX pPEAJIbHOIO, BHPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIUICHUE ITPU PEIICHUH KHU3HCHHBIX TPOOIICM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU Y4EOHO-UCCIICIOBATEIILCKON W MPOSKTHOW JCSITEILHOCTH, HaBBIKAMU
paspeleHust mpodJeM, CITOCOOHOCThI0 M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METO/IOB
peIIeHUs TPAKTHY €CKUX 3a/1a4, TIPUMEHEHHUIO Pa3IMYHBIX METOO0B ITO3HAHUS;



UCIIOJIb30BATh PA3JIMYHBIE BUJBI JCATEIBHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA30BAHNI0 U NMPUMEHECHUIO B YYEOHBIX CHUTYallUsX, B TOM YHCIE MpPU
CO3JJaHUH y4EOHBIX U COLUAIBHBIX MPOEKTOB;

(GopMHpOBaTH HAYYHBIA TUI MBIIUICHUS, BIAIeTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMU U METOJIaMHU;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 33/1aul B 0Opa30BaTEIbHON NEATETHHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPHYUHHO-CIICICTBEHHBIC CBSI3W W aKTyalM3UpOBAaTh 3aJady, BBIIBUTATh
THITOTE3y €€ PEelIeHNs, HAXOAUTh apryMEHTHI IS JOKa3aTelbCTBAa CBOUX YTBEPXKICHUH, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHUS,

aHAJIM3UPOBATH TIOIYYCHHBIC B XOJIE PEIICHHS 3a]]a4l PE3YJIbTaThl, KPUTHUECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTrHO3UPOBATH M3MEHEHHNE B HOBBIX yCIIOBUSX;

JaBaTh OI[EHKY HOBBIM CHUTYallUsSM, OL[EHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh II€JICHANIPABICHHBI MOMCK IMEPEHOCa CPEACTB U CIOCOOOB IEHCTBUS B
npo¢ecCHOHaTIbHYIO CPENYy;

yMETh TEPEeHOCHTh 3HAaHWSA B  IIO3HABATENBHYI0 M  IPAKTHYECKyI0  00JacTu
KHU3HEICSITECITHHOCTH;

YMETb UHTErPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, NPEMJIaraTh OPHUTHHAIBHBIC IOAXOABI W PEIICHHS, CTaBHTH
poOJIeMbI U 33/1a4H, JIOITyCKAIOIINE albTEPHATHBHBIC PEILICHHS.

3) pabora ¢ undopmaiueii:

OPUEHTUPOBATLCSA B Pa3UYHBIX MCTOYHHKAX WH(opmanuu (TeKCTe ydeOHOro mocolus,
HAYYHO-TIONMYJISIPHOW JIUTEpaType, OMOJOrHYECKHX CIOBApsSX M CIIPaBOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B MHTepHeTe), aHAMM3UPOBATh WH(OPMALMIO PA3IUYHBIX BHIOB H (OpM
MPEICTaBICHUS, KPUTUYECKH OI[EHUBATH €€ TOCTOBEPHOCTh M HEMIPOTUBOPEUNBOCTb;

bopMyTHpOBaTh 3aMpOCHl UM TPHUMEHSTHh pa3UYHBIE METOJbl MPU TOUCKE W OTOOpe
ononornueckoi nHpopmamu, HeOOXOAMMOMN IS BRITIOTHEHHS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIOJIb30BAHNUS Pa3JIMUHBIX TOWCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPaTh ONTHUMAIBHYIO (OpPMY MPEICTABICHHS OUOJOTHYECKON
nHpopMmaiuu (cxemsl, rpaduKu, AMarpaMMBbl, TaOJINLbI, PUCYHKH U IPYToe);

UCIOJb30BaTh HAYUYHBIM $3BIK B KadeCTBE CpEICTBA IMpH padbore ¢ OUOIOrH4ecKon
nH(popMaIueil: TPUMEHATh XUMUYECKUe, PU3NICCKHE U MAaTEMaTHYECKHE 3HAKW U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIIOJB30BaTh W MPeoOpa3oBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPENICTBA HATJIATHOCTH;

BIIQJICTh HAaBBIKAMHM pAclO3HaBaHUs U 3alMThl UHGOpMAIUHM, WHPOPMAIMOHHON
0€30I1acCHOCTH JTUYHOCTH.

OgJageHHe YHUBePCATbHBIMA KOMMYHHKATHBHBIMH 1efiCTBUSIMH:

1) o0menne:

OCYIIECTBIISATh KOMMYHHUKAIIMHA BO BCceX cepax >KU3HU, aKTUBHO y4aCTBOBATh B JIMAJIOTe
WIH JUCKYCCHUU TIO CYIIECTBY OOCyKJaeMol TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKIICHUS OTHOCHTEIFHO BBIMOJMHEHUS TpejiaraeMol 3a7add, YYUTBHIBATh MHTEPECHl H
COTJIACOBAaHHOCTH MO3HIIMIA IPYTHX YUaCTHUKOB JIMAJIOTa MM JUCKYCCUH);

pacnio3HaBaTh HeBepOaJbHBIE CpEACTBa OOIIEHUS, MOHMUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEIMOCHIJIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX CHUTYaIlMil, YMETh CMATYaTh KOH(DIUKTHI U
BECTH TIEPETr OBOPBI;



BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJACHCTBUS, MOHMMATh HaMeEpeHUs
JpPYTUX JIIOJIEH, IPOSBISATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (popme
(bopMyIpPOBaTh CBOU BO3PAXKECHHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) cOBMeCTHasl 1esITeJILHOCTh:

MOHMMATh U MCIOJNb30BATh MPEUMYIECTBA KOMAaHIHOW M MHJMBUYyabHOW pabOThl MpU
pelIeHnn OUOoJIOTHYEeCcKOl MpoOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dopM B3anMoOJIeN CTBUS IPH pEIICHNH y4eOHOH 3aauu;

BBIOMpATh TEMAaTUKY U METOABl COBMECTHBIX JACHCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOHOCTEH Ka)J0ro 4jIeHa KOJUIEKTUBA;

IPUHUMATh II€JI1 COBMECTHOH JESITENbHOCTH, OPraHM30BbIBATH U KOOPAMHHUPOBATH
JEMCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEMCTBUM, paCIIPEAEIIATh POJIA ¢ y4ETOM MHEHUN
YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOThI;

OLIEHMBATh Ka4E€CTBO CBOEIO BKJIA/AA M Ka)KJIOI'0 y4aCTHHUKA KOMaH/bl B OOLIMI pe3ybTaT
110 pa3paOOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTBI, OLICHUBATH MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAaUMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalusX,
IPOSIBJIATH TBOPYECTBO M BOOOPAXKEHUE, OBITh MHULIUATUBHBIM.

OBi1aieHHe YHUBEPCATbHBIMM PeryJsiTHBHBIMU /1efiCTBUSIMMU

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOrMYECKHE 3HAHUS JUI1 BBIABICHHMS NpoOJeM M HX pElIeHHs B
KU3HEHHBIX U yUEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOIMUECKUX 3HAHUM LIE€JIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX W MOCTYNKax MO OTHOLIEHHIO K YXUBOH IpPUPOJE, CBOEMY 3/I0POBBIO U 3/10POBbIO
OKpY’KaIoIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TTO3HABATEIFHYIO JESITEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (GOPMYIUPOBATh COOCTBEHHBIE 3a7aud B O00pa30BaTEIbHON JEATEIBHOCTH U
AKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTaBJIATh IJIAH PELICHUs IPOOJIEMBI ¢ YUETOM UMEIOLINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHHIA;

JIaBaTh OL[EHKY HOBBIM CUTYaLlUsIM;

paciMpsITh paMK1 y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MTPEIIIOUYTEHUI;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, O0paTh OTBETCTBEHHOCTh 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U IPOSIBJICHUIO HIMPOKOW 3PYIULIMU B Pa3HBIX 00JIaCTsIX
3HaHUM, TOCTOSIHHO TOBBILIATH CBOIl 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B [E€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIIQ/ICTh HaBBIKAMU MO3HABATENBLHON pedIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JTeWCTBUN
Y MBICITMTENIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBaHUI, UCIOIb30BaTh MPUEMBI pediekcuu
JUIS OLICHKH CUTYallluM, BHIOOpPAa BEPHOTO pELICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PELIEHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U PTyMEHTHI IPYTUX IIPU aHAJIHU3€ PE3YIbTaTOB A€ATEIbHOCTH;



3) npuHsTHE CeOs1 U IPYTHUX:

INPUHUMATH ce0sl, TOHUMasl CBOM HEAOCTAaTKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTHUX [P aHAJIU3€E Pe3yJIbTaTOB AESATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MIPABO JPYTUX Ha OMIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMU APYTOro YeIoBeKa.
INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE pE3YyJBTATHl OCBOEHMS CoAepxkaHHUs ydeOHoro npeamera «buomorus» Ha
yriyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecredeHrne NpoGUIbHOr0 00y4eHus: 00 yJaronmxcs
6uonoruu. OHM BKIIIOYAIOT: crenuduueckue 1711 OMOJ0ruH HayyHble 3HaHUS, YMEHUS U CIIOCOOBI
JEUCTBUI MO OCBOCHUIO, HHTEPIPETAI[MN M MPeoOpPa30BaHUIO 3HAHUM, BUBI JESTEIbHOCTH IO
MOJTyYEHUIO0 HOBBIX 3HAHUM M UX NMPUMEHEHUIO B PAa3NUYHBIX Y4EOHBIX, a TAKXK€ B pealTbHBIX
KU3HEHHBIX cuTyauusx. [IpeqmerHsle pe3yabTaTsl IPEACTaBICHBI 10 TOAAM H3yYEHUS.

[TpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 kracce nomxHbI
OTpa’KaTh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJMU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(opMUpPOBaHUH €CTECTBEHHO-HAYYHOW KaPTUHbBI MUPA, B IO3HAHUU 3aKOHOB IPUPOABI U PEILICHUU
po0JIeM palliOHAJILHOTO IPUPOJIONOIb30BaHUs, O BKJIA/l€ POCCUMCKUX U 3apyO0eKHbIX YUEHBIX B
pa3BuTHE OUOJIOTHH;

BJIaJICHUE CHCTEMOIl OMOJOrMYecKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMONOrMYeCKUe TEPMUHBI M MOHATUS (KM3Hb, KJIETKA, OpPraHu3M, MeTaboiau3M, IoMeocTas,
CaMOperyJisilius, caMOBOCIIPOU3BEIEHUE, HACIIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oouonornueckue Teopun (kimerounas Tteopus T. IllBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaclencTBeHHocTu T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax
MHOT000pa3us U MPOUCXOKIEHHUS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOOOpPA3nsi MOTOMKOB
IIEPBOT0 MMOKOJIEHHUs, PaCIIENJICHHs], YNCTOTHI FaMeT, HE3aBUCUMOro Hacienosanus I'. Mennens,
TOMOJIOTUYECKHX pSAOB B HaciencTBeHHoW wusMeHuuBoctd H. . Basuioma), mpuHIMIIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOAAMM HAy4YHOTO MO3HAHMS, UCIOJIb3yEMbIX B OMOJIOTHYECKUX
HCCJIEZIOBAHUAX KUBBIX 00BEKTOB (OMHCaHKE, U3MEpPEHHE, HabIoIeHN e, SKCIICPUMEHT);

YMEHME BBIAEIATh CYLECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U 3YKAPHOT,
OJJHOKJICTOUHBIX U MHOT'OKJIETOYHBIX OPraHHW3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
KUBOTHBIX M Y€JIOBEKA, CTPOCHMSI OPraHOB U CHUCTEM OpPraHOB PAaCTEHUI, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB )KU3HEAESITEIbHOCTH, IPOTEKAIOLINX B OpPraHU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMUYECKUX MPOLEcCCOB: 00MEHa BELIECTB (MEeTab0IM3M), IPEBPALLEHUS SJHEPTUH, OpOXKEH U,
aBTOTPO(HOIO U reTepoTpOo(HOro TUIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3a, MUTO34a, Mei03a,
raMeToreHesa, IMOpuoreHesa, OCTAMOPHOHAIBHOT O pa3BUTHS, pa3sMHOXEHUS,
UHIUBUAYAJIbHOTO Da3BUTHUsI OpraHu3Ma (OHTOrEHe3a), B3aUMOJCHCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpA;

YMEHHUE YCTAaHABJIMBATh B3aWMOCBS3M MEXKIY OpPraHOMJAMM KIJIETKM M UX (yHKIMAMH,
CTPOEHHMEM KJIETOK Pa3HBIX TKaHEeH U UX QYHKIUAMH, M&XKIY OpraHaMH U CUCTEMaMH OpPraHOB y
pacTeHHi, >KUBOTHBIX W 4YelOBeKa M HMX (DYHKIUAMH, MEXIY CHCTEMaMHU OpPraHOB M HUX
GYHKIUSAMHE, MEXKIY 3TanmaMd OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO LHMKJIA M YKU3HEHHBIX
LUKJIOB OpraHuW3MOB, JTallaMM SMOPHOHAIBHOIO pa3BUTUS, TEHOTHUIOM M (PEHOTHIIOM,
¢denotunom u pakTopamu cpeabl OOUTAHMUS,



YMEHME BBISIBIATH OTJIMUYMUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM 4YMCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
CHMBOJIUKY JUIS JOKA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYIIIL,

YMEHHUE peniaTh OMOJIOTHYECKIE 3a/1a4H, BBISBISTH IPUUUHHO-CIIEICTBEHHBIE CBS3H MEXKIY
uccaenyeMbIMU OMOJOTMYECKUMH TPOLIeCCaM U SIBJIICHUSIMH, JI€1aTh BBIBOJBI U MPOrHO3BI Ha
OCHOBAHHH MOJYYEHHBIX pe3yJIbTaTOB;

YMEHHE BBIOJHATh Ta0OpaTOpHBIE M MpaKTHYECKHue paboThl, COOMIOAATh NpaBHia TPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCHEPUMEHTAJbHBIMH CpPEICTBAMH,
(bopMynupys LeNb UCCIeJOBaHUS, aHATU3UPOBATh MOJTYUEHHbIE PE3YJIbTAThI U JIeJaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Yy4EOHO-HMCCIENOBATEIbCKONH paboTe Mo OMONOTrHHU, SKOJOTHH H
MEIMLMHE, NPOBOAMMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOILIECTB, M NMYOJUYHO IPEICTABIATh
MOJTyYEHHbIE PE3YIbTaThl HA YYEHUUYECKUX KOH(EpPEHLUAX;

YMEHME OLIEHUBATh 3THYECKHE aCIIEKThl COBPEMEHHBIX UCCIIE0BaHUI B 00J1aCTH OMOJIOrUU
U MeIULUHBl (KJIOHMPOBaHUE, MCKYCCTBEHHOE OIJIOAOTBOPEHUE, HAIPaBJIEHHOE H3MEHEHHE
reHoMa U CO3/JaHhe TPAaHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyaymIel mpodeccuoHaibHON 1eITeTbHOCTH B
obnactu OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CETBCKOTO X035IiCTBA, MUIIEBON
MIPOMBIIIUIEHHOCTH, YTITyOJIsITh MO3HABATEIbHBIA HHTEPEC, HAIPABICHHBIN HA OCO3HAHHBII BBIOOP
COOTBETCTBYIOIICH MPOPECCUU U MPOTODKEHUE OUOJIOrHYECKOro 00pa30BaHMs B OPraHU3aUSIX
cpemHero mpodeccuoHaabHOTO U BBICIIETO 00pa30BaHMS.

[TpenmeTHbIE pe3yabTaThl OCBOCHHS yueOHOr o mpeamera «buonorus» B 11 knacce nomxHbI
OTpa’kaTh:

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBAaHUN COBPEMEHHOM €CTeCTBEHHO-HAy4YHOM KapTHHBI MHpa, B MO3HAHUH 3aKOHOB
MPUPOJIBI U PELICHUH HKOJIOTHYECKUX MPOOJIEM YEIOBEUECTBA, a TAK)KE B PEIIEHUH BOIPOCOB
paloOHAIBHOT 0 MPUPOIONOIB30BaHUS, U B (DOPMHUPOBAHUH LIEHHOCTHOTO OTHOILIEHHUSI K IPHPOJIE,
00IIIeCTBY, YENIOBEKY, O BKJIaJe POCCHUHCKHUX U 3apyOexHBIX yUEHBIX-OMOIOrOB B pPa3BUTHE
OHOJIOT U,

YMEHME BJAJETh CUCTEMOW OMOJOrMYECKMX 3HAHUW, KOTOpas BKIIOYAECT ONpEAEIICHUS U
IIOHMMAHHUE CYIIHOCTH OCHOBOIOJATaloUMX OWOJIOrMYEeCKUX TEPMHMHOB M THOHATUH (BHI,
IKOocHucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BomonuoHHass Teopuss Y. JlapBuHa,
CUHTeTHYecKass Teopust sBomouun), yueHus (A. H. CeBepuoBa — 0 myTsAX U HalpaBICHHIX
sBomonnu, B.M. Bepuanackoro — o 6uocdepe), 3akonsl (reHeTHueckoro paBHosecus Jx. Xapau
u B. BaiinGepra, 3apoasimieBoro cxoncrsa K. M. bapa), npaBuna (muaumyma 1O. JIuOuxa,
9KOJIOTMYECKOM MUpPaMHJIbI SHEPTUH ), TUIIOTe3bl (runore3a «mupa PHK» V. I'mnbepra);

YMEHHE BJIaJeTh OCHOBHBIMH METOJAaMU HAyYHOTO [O3HAHUS, HCHOIb3YEMBbIMU B
OMOJIOTMYECKUX HCCIENOBAaHUSX JHKHBBIX OOBEKTOB W DJKOCHCTEM (OMHCaHHe, H3MEpEHHeE,
HaOJII0/IeHNe, PKCIEPUMEHT), CIOCOOAMH BBISBICHHUS M OIIEHKM aHTPOIOTCHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHME BBIACIATh CYIIECTBEHHbIE MpPU3HAKU: BHJIOB, OMOreOlEHO30B, IKOCHCTEM U
6uocdeppl, CTaOMIU3HUPYIOMIEro, IABMXKYIIETO W Pa3pbIBAIOLIETO €CTECTBEHHOro O0TOOpa,
aJJIONAaTPUUECKOT0 U CUMITaTPHUUECKOr0 BUI000PAa30BAHMSI, BIUSHUS JABIKYIIUX CHUJT SBOJIIOLIMU
Ha TeHO(OH] MOMYJISINK, TPUCIIOCOOJIEHHOCTH OPraHW3MOB K cpele OOMTaHMs, YepeoBaHus
HaIpaBJICHUH 3BOJIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;



yYMEHHE yCTaHABJIMBATH B3aMMOCBSI3H MEX/Ty ITPOIIECCAMH SBOJIOIIH, ABIKYIIMMHU CHIIAMHU
AaHTPOIIOTCHE3a, KOMIIOHEHTAMH pa3IMYHBIX HSKOCHCTEM U MPUCHOCOOJCHUSMH K HHUM
OpraHU3MOB;

YMEHHE BBISIBJIATH OTJIHYUTEIBHBIC TPU3HAKU KUBBIX CHCTEM, MPUCITIOCOOJICHHOCTh BUIOB
K cperne oOuTaHus, aOMOTHYECKUX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AHTPOIIOT €HHBIX M3MEHEHUH B DKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY JUISL JI0Ka3aTelIbCTBA POJCTBA OPraHMU3MOB PpA3HBIX CHUCTEMAaTHYECKHX T'PYIIIL,
B3aMMOCBSI3M OPraHW3MOB U CpeAbl OOMTAHWs, SIUHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHUs] MHOT000pa3usi BUJOB M JKOCHCTEM KaK YCJIOBHS COCYIICCTBOBAHHS MPUPOIBI H
YeJI0BEYECTRA;

yYMEHHE pemaTh OMoIOTHIECKUE 3a/1a4H, BBISBIISTh IPUIUHHO-CIICACTBEHHBIC CBSI3H MEXKIY
UCClIelyeMbIMH OMOJIOTMYECKUMHU MPOLECCAMH U SIBICHUSMH, JI€1aTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJHATh JTa00paTOpHBIE W MPAKTUYECKUE PAaOOTHI, COONIONATh MpaBUia MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000pPYIOBAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, IPOBEPATh HUX OKCIECPUMCHTAJIbHBIMU CpPEIACTBAMH,
(bopMyupys 1eNTb KCCIE0BAHNS, aHATU3UPOBATH ITOJYICHHBIE PE3yJIbTAThl U AETaTh BHIBOBI;

YMEHHE Y4acCTBOBAaTh B Y4EOHO-HCCIIEIOBATENBCKON paboTe mo OMOJOTHM, DKOJIOTHH U
MEIMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOMIECTB, M MyOJIMYHO MPEACTABIATH
MOJTyYeHHbIE PE3yIbTAThl HA YYEHUYECKUX KOH(EPEHIIUX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUH O MPOUCXOXKICHUHM >KU3HH, 4YeJIOBEKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIENCTBUSIX U CIOCO0AX MPEAOTBpAIIEHUS TI00ATbHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyayIIel mpodeccnoHanbHON NesSTebHOCTH B
o0nacTy OMOJIOTUH, SKOJIOTUH, TPHPOIOTIOIE30BAHHS, MEIUITUHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPHUH, CEITbCKOTO X031 CTBa, MUIIEBOH MPOMBIIIICHHOCTH, YTIyOIsITh TO3HABATEILHBIN
WHTEpEeC, HAIPaBJICHHBIA Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH MPOPECCHU U TIPOTOIDKEHHE
OMOJIOTUYECKOro 00pa30BaHUs B OPraHU3ALUAX CPEAHEr0 MPOPECCHOHATBLHOIO M BBICIIETO
o0Opa3oBaHwsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
No Mpakruu | (uAdppoBbIe)
. HanMmeHnoBanmne pPa3aeioB 1 TEM NPOrpaMmbl Bceer KOHTpOJ’lLHLIe ecKkHme oﬁpaaonaTenLHme
() padoThI
padoThI pecypcel
1 buonorus xak Hayka
2 JKuBble cucTeMbl M HX H3y4eHUE 1
3 buonorus kieTku
4 Xumudeckasi OpraHu3aiusi KICTKH 10
5 Crpoenue u QyHKIUH KIETKU 8
6 OOMeH BelIeCTB M MPEBpaIleHue YHEPTUU B KIIETKE 9 4
7 HacnencrBennas nndopmanus u peamsaius e€ B KICTKe 9
8 JKU3HEHHBIN UK KIICTKH 6 1
9 Crpoenue u (GyHKIIUU OPraHU3MOB 17
10 Pa3mHO)eHME U pa3BUTHE OPraHU3MOB 8
1 I'eHeTnka — HayKa O HACJIEACTBCHHOCTH M U3MEHYMBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEpPHOCTH U3MEHYUBOCTH 6 2
14 I'eHeTuka venoBeka 3 1
15 Cenexuus opraHu3MoB 4 3
16 buorexHoJsiorus u cMHTETHYECKass OMOJIOTHs 4 1
17 PesepBHOE Bpems 1




OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 29
11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3iesioB M TeM POrpaMMbl Beero Kourpoasusie | Tpakruueckue (()l;l/:i);();;:;)mnble
padoThI padoThI pecypet
1 3apoxAeHNE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEeACTAaBICHUN B ONOJIOTHH
2 MukposBosonus 1 €€ pe3ysbTaThl 14 2
3 Makpo3BoIOLHS U €€ Pe3yIbTaThl 6
4 [Ipoucxoxenue u pa3BUTHE )KU3HU Ha 3eMIie 15 1.5
5 [IpoucxoxieHune yeioBeKka — aHTPOIOTeHe3 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHr3MOB U HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXKalollen cpenou
Opranusmsl U cpesia OOUTaHUS 15
DKOJNOrus BUJIOB M MO JISIIIHMA 0.5
9 DKONMOrusi COOOMIECTB. DKOJIOTUIECKUE CHCTEMBI 12 0.5
10 buocdepa — rmobanpHas sKocucTeMa 6
11 YeoBek 1 OKpy’Karomias cpena 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Kon Har
IIpak
Ne Tpod 2 DJIeKTPOHHbIE HU(POBbIE 00pa3oBaTeJbHbIC
n/ Tema ypoka Bcer | BHBI e u3yq P P P
KHe pecypchbl
n 0 e Gor eHH
pabo pabo s
bl
ThI
1 broorist kak KOMIICKCHas HayKa H KAk 1acTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBpEMEHHOr0 0011ecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIE cHCTEMBI U UX CBOMCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ
index=1 pp=iAQB
3 YpoBHEBas opraHu3aLus )KUBbIX CUCTEM 1
4 MeTopitst OTKPLITHS H H3YHCHHS KICTKIL, 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopust
MeToab! MONEKYISPHON U KJIETOYHON OMOJIOTHH.
[Tpaktuueckas pabora «M3yueHne MeTo 0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KIIETOYHOU Ouonoruu (xpomarorpadus, 1 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
anekrpodopes, tuddepeHiaibHoe index=4 pp=iAQB
nentpudyruporanue, [TL[P)»
https://www.youtube.com/watch?v=151V-fyl1KLc
6 XUMHUYECKHI COCTAB KJICTKH 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 Mutepabibie BELECTBA KICTH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouonornyeckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

OpraHuueckre BeNeCTBa KJIESTKA — OCJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=1KstGzYECKQ

8 Jlaboparopuas padota «ObHapyxenie bearos ¢ list=PL gU6VDVRpuoi T LeXcIBiRZ2J0h2BgbjUJ
IIOMOIIBIO Ka4YCCTBCHHBIX PCAKIIUN» . .
index=7 pp=iAQB
https://www.youtube.com/watch?v=I1KstGzYECKQ

9 CsoiicTBa, kiaccudukaius u GyHKIHN OETKOB list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraRHHecKite BOIECTRY KIETKH — YrIeBOTE! https://www.youtube.com/watch?v=nQkH60OAzrIw
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opranuyeckue BelecTBa KJIeTKH — JIUTIHIbI https://www.voutube.com/watch?yzhﬁNqRQTpYb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxnennossie kucnotsl. JJHK u PHK.

12 Jlabopatopuas pabora «Hccnenosaiie https://resh.edu.ru/subject/lesson/3840/
HYKJICUHOBBIX KHCJIOT, BBIACIICHHBIX U3 KJICTOK
PA3IMYIHBIX OPTaHU3MOB»

13 | Crpoennen gynkumn AT®. Jipyrue https:/resh.edu.ru/subject/lesson/3840/
nykieosuarpudochater (HTD)
Cexpermporatie JTHK. MeToAs! resommn http_s://www.youtu be.cor_n/watch?\{:BD GOWhZ_vf

14 ' ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BagbjUJ

TPaHCKPUIITOMUKH, IIPOTEOMUKHU index=11 pp=iAOB
MeTonbl CTPYKTYPHOU OMOJIOTUU
15 CamocrostenbHas padota Ne 1 "Xumudeckuii
cocTaB KJeTKu"(TecT)
16 Tuner kierok. [TpokapuoTHyeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CtpoeHne 3yKapuOTHIECKOU KIIETKH.
[IpakTrueckas pabora «3yueHue CBONCTB
KJICTOYHON MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBII anmapat KJIETKH

19

HememOpaHHbIe OpraHONIbI KIETKH

20

[ToyaBTOHOMHBIEC OPTaHOMIBI KICTKH:
MHUTOXOHAPUH, TIIacTuabl. JlabopaTopHas paboTa
«HccnenoBanue mia3Mom3a U IerIa3Mon3a B
PaCTUTEILHBIX KIIETKAaX)

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u QyHKIMH sipa

22

OnnomeMOpaHHBIE OPTAaHOUIBI KJIETKH.
[TpakTuueckas pabota «3yueHue ABUKEHUS
IIUTOIUIa3Mbl B PACTUTEIHHBIX KIETKAX)

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopartopHas padota «M3yueHue
CTPOCHHSI KJIETOK PA3JIMIHBIX OPTaHU3MOBY
CamocrostenbHas padota Ne 2 "Ctpoenue u
(yHKIIUUA OPraHOUI0B KIETKU"

24

AccUMIIAIUS U TUCCUMUIIIIASL — JIBE CTOPOHBI
Meraboiu3ma. Tumnsl o0OMeHa BEelecTB.
JlaGopaTtopHas pabota «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTU ()epPMEHTOB (Ha
IIpUMepe aMuJIa3bl UM KaTajaasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

@epMEHTATUBHBIA XapaKTep peakUuu
KJIETOUHOTO MeTabonm3ma. Jlabopatopuas pabora
«3yueHue GpepMEHTaATUBHOI'O PACLIEIICHUS
IepoKCcUa BOJOPOJia B PACTUTEIbHBIX U
KUBOTHBIX KJIETKaX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTMBaTOPHI M OETKU-UHTUOUTOPHI

27 ABTOTpOGHBIN TUII OOMEHA BEIECTB
28 dotocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 XemocunTtes. JlabopaTopHas pabora «CpaBHEHHE
nporeccoB HOTOCHHTE3a M XEMOCHHTE3a»
AnaspoOHbIe opranu3Mbl. Buasl OposkeHusl.
30 JIaGopaTtopHas padorta «CpaBHEHHUE NIPOLIECCOB
OpOXKEHUS M TBIXaHUS»
31 AA9POOHEIC OTaHH3MEI. DTAIIbI HEPI CTHHECKOTO https://resh.edu.ru/subject/lesson/3917/
obmeHa
32 DHeprus MeMOpaHHOT 0 T'paJeHTa MPOTOHOB.
Cunre3 AT®: pabora nporonHoilt AT®-cuHTa3bI
33 Peakuyi MaTpUYHOTO CHHTE3a
34 Tpauckpumnius — matTpuulblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucsius u e€ atansl https://resh.edu.ru/subject/lesson/3917/
36 Komupoarue ammrokncnor. Pois proocom & https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anus reHoMa y IpoKapuoT U 3YKapHoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143827text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MoutekyIIpHbIE MEXaHU3MBbI SKCIIPECCHH T'€HOB y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 aykapuot. CamocTosTenbHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMEH BeIecTB U SHEpruu"

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D

0%B0 path=yandex search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from type=vast

Bupycbel — BHek1eTOUHbIE (POPMBI )KU3HU U

39 obmuratHele mapa3uthl. [IpakTuueckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co31anue MoIeNTu BUPYCa»
40 BprCHBUIe 3a00TICBAHIA HEIOBEK3, KHUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHwuit
41 Hanorexsonoruu B OMOJIOTMU U MEIULIUHE
42 JKW3HEHHBII IIMKIT KICTKA https://resh.edu.ru/subject/lesson/3927/
43 Matpuunbiii cuaTe3 JJHK
Xpomocomsl. JlabopaTtopHas pabota «3yuenue https://www.youtu be'?omlwatCh.? v:-kTF5eSIq\]A
44 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
XpOMOCOM Ha I'OTOBBIX MHKPOIIpENapaTax» index=13 pp=iAOB
45 JleneHue KIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
THmel KJIETOK. KapI/IOKI/IHGB 1 NUTOKHUHCE3.
46 JlabopaTopnas pabora «Habmonenne MuTo3a B
KJICTKaX KOHYMUKaA KOPCIIKa JIyKa (Ha T'OTOBBIX
MHKpOIIpenaparax)»
Pery A1 AKH3HEHHOTO LHKIA KIETOK https://www.voutu be.cor_n/watch?\{:quhESOXf:L
47 Kortponsras paora Ne 1 "Krerxa" W I|st:PLqU6_VDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHusMm Kak eInHOE IIeJI0e https://resh.edu.ru/subject/lesson/6770/
49 Tkanu pactenuii. Jlabopatopnas padora

«/3ydyeHune TKaHel pacTEHUIN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

Tkanu )KUBOTHBIX U YesioBeKa. JJabopatopHas

>0 pabota «V3yueHue TKaHel KUBOTHBIX)» 1
Opransl. Cuctemsl opranoB. JlabopaTopHast
51 pabora «/3ydueHne opraHoB IBETKOBOTO 1
pacTeHus»
52 Ornopa Tena opranu3zMoB 1
53 JIBMKEHHE OPraHM3MOB 1 https://resh.edu.ru/subject/lesson/6769/
o4 IIntaHue opraHu3MOB 1
55 IInTanue MO3BOHOYHEIX JKUBOTHBIX. 1
[TumeBapuTenbHas CUCTEMA YeJIOBEKa
56 JIpIXxaHUE OPraHNU3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue TTO3BOHOYHBIX JKHBOTHBIX U YEIIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcropT BemecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 Kpoperociast CHCTEMa MM03BOHOTHBIX FKIBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
1 YeNoBeKa
60 Beinenenue y opraHu3zmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammrTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHas cucteMa yeoBeKa 1
63 PazapaxuMocCTh ¥ peryJisnms y OopraHu3MoB 1
64 T'ymopatbhast pery it i SHIOKpHiHas 1 https://resh.edu.ru/subject/lesson/2458/
CHCTeMa )KMBOTHBIX U YeJIOBeKa
65 dopMbl pPa3MHOKCHHS OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TooBoe pazMHOXKEHHIE
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

I'ameTorene3. O6pa3oBaHue U pa3BUTHE MOJIOBBIX
kierok. JlabopaTopHas padora «3yueHue
CTPOCHHMSI MTOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTax»

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTrEHE3

https://resh.edu.ru/subject/lesson/5630/

70

3axyazKa OpraHoB M TKaHEH U3 3apOABIIIEBBIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

PocT u pa3ButHe *kuBOTHBIX. JIabopaTopHas
pabota «BpIsiBIeHHE TPU3HAKOB CXO/ICTBA
3apOJIBIIIEH TO3BOHOUYHBIX KUBOTHBIX)»

72

Pa3mHoO)eHMe U pa3BUTHE PACTEHUN.
Jlabopatopnas padorta «CTpoeHrue OpraHoB
pa3MHOXEHUs BBICIIMX pacTeHui» JKu3HeHHbIe
UKIBI pactenuit. CamocrosTensHas paboTa Ne
4"Pa3MHOXXEHNE U pa3BUTHE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus cTaHOBIIEHUS U Pa3BUTHS '€HETUKH KaK
HayKu

74

OCHOBHBIE MTOHSITHS U CHMBOJIBI T€HETHKH.
JlabopaTopnas pabota «/[po3oduna kak 00bEKT
TeHETUYECKUX UCCIICIOBaHUI

75

3aKOHOMEpPHOCTH HAC/IE0BAHUS IPU3HAKOB.
Monorubpuasoe ckpeurpanue. [Ipaktuyeckas
pabota "M3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPELBAaHUs Y 1p030(uib"

https://resh.edu.ru/subject/lesson/5386/

76

[{utonoruueckre 0CHOBBI MOHOTUOPUIHOTO
CKpEILMBaHUs

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Anamusupyrolee ckpemupanue. Hemonnoe

77 1
JOMUHUPOBaHUE
JuruGpunxoe ckpemuBanue. [Ipaktnyeckas
78 pabota «M3yueHne pe3ynbTaToB JUTHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIUBAHUS Y APO3OPHIBI
79 Hnronoruaccime 0cHOBLI AMTHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelllMBaHus. Pemenue 3a1a4d 1o reHeTuke
80 CluerieHHOE HaclleI0BaHHE IPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TeOpUs HACIEACTBEHHOCTH 1
82 I'enernka nmoma 1
83 ['eHOTHIT KaK [IEJIOCTHAS CUCTEMA 1
I'eneTnuecknii KOHTPOJIb Pa3BUTHS PACTEHUH,
84 JKUBOTHBIX U YejoBeKa PelmeHue 3a1a4 1o 1
TEHETUKE.
85 W3MeH4YHMBOCTh MPU3HAKOB. BBl H3MEHYHBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 Mou puKkanmoHHass U3MEHYHBOCTD 1 https://resh.edu.ru/subject/lesson/5387/
BapuannonHslii psa v BapuallMOHHas KpUBasi.
JlabopaTtopHas pabota «ccnenoBanue
87 3aKOHOMEPHOCTEH MO (PUKAITHOHHON 1
u3MeHunBOCTH. [locTpoeHne BapHaliioHHOT O
psiaa v BapUallMOHHOM KPUBON»
88 Peromnmitieckas H3MEH HECT. 1 https://resh.edu.ru/subject/lesson/5387/
KombOunatuBHast U3MEHYUBOCTD
MyTanuonHast "3BMEHYUBOCTh. [IpakTHueckas
89 pabota «MyTaruu y 1po30Quibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHKpOITpenaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTU MYTaLlMOHHOT'O IIpoLiecca.

%0 DNUreHeTHKa U SIUTeHOMHKA

91 Perteriica uenopera. Tlpaxmiriecias pil60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBieHHe U aHaJIU3 POJIOCIOBHOM»

92 MeToabl MEIUIIMHCKON T€HETUKH https://resh.edu.ru/subject/lesson/3653/
3HaYeHNE METUIIMHCKON TeHETUKH B

93 MPEIOTBPAICHUH ¥ JICUEHUU TCHETHIECKUX
3a00NeBaHUH YeIOBEKa. CaMOCTOsITENbHAs paboTa
Ne 5 "T'eneruka"
OcHoBHbIE NOHATHS cenekuuu. JlabopaTopHas

94 pabota «3yueHue copToB KyIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHui U MOpoJ] JOMAIIIHUX KUBOTHBIX)
MeTtonbl ceneKIMoHHoM paboThl. JlabopaTopHas

95 pabota «M3yueHne METO0B CeJIeKIIUU https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JLOCTIOKCHIS CCNCKIHH PACTCHII 1 KHBOTHEIX. https://resh.edu.ru/subject/lesson/3861/
[Ipaktnueckas pabota «lIpuBuBKa pacTeHuII»

97 CoxpaHeHue, u3y4eHue U UCI0JIb30BaHuE
FEHETHYECKUX PECYPCOB
buorexHosiorust Kak Hayka v OTpaciib

98 npou3BojcTBa. [IpakTuueckas pabora «M3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HaIPaBJICHUS] CUHTETUY €CKOM
Oouonoruu

100 | XpomocoMHas ¥ TeHHasi HHKEHEepUs

101 MenuuuHckue 6uorexuonorun KonrponabHas

pabota Ne 2 "T'enetuka u cenexius"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PesepBHblii ypok. IloBTOpenue, 060011eHuE,
cucTemMaTH3anus 3Hanuii itorosas padbora 3a
kypc 10 emacca

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

30

11 KJIACC

Ne
n/

Tema ypoka

KoauuyecTBo yacos

Bcero

Kon
TpoJI
bHBI
e
pado
ThI

IIpaxk
THYeC
KHe
padot
bl

Har

u3y4
eHH

DJIeKTPOHHBbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

OpomonnonHas teopus Y. /lapsuna

JBmxKyiue cuiibl 3BoMouny BUA0B 1o Y. JlapBuny

Bbopn0a 3a cyiecTBoBaHNE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD

(DOpMI/IPOBaHI/Ie CUHTETHYECKOM TCOPUHU 3BOJIFOITUHA

OTansl 9BOJIFOMOHHOT' O ITponecca: MUKPOIBOJIIOIUA U MAKPOIBOJIFOLI U

OO | B~ WIN|F

HOHyHHHI/IH — JJICMCHTAapHad ¢IMHUIA 9BOJIFOIIUH

Y

BUIA»

3akoH renerudeckoro paBHosecus [Ix. Xapau, B. BaiinGepra.
Jlabopatopnas pabota «BrisiBICHIE H3MEHUYUBOCTH Y 0COOEH OJTHOTO

0.5

DnemMeHTapHbIe (PAKTOPHI 3B OIIOIHHI

Dddext ocaoBaTens. DPHeKT OyThUTOUHOTO TOPIBIIIKA

10

Murpanuu. M3onsuun nonysnsiuuii: reorpadudeckas, Onosoruyeckas




11 EcTtecTBeHHBIN 0TOOP — HaNpaBIIAOMUN (aKTOP IBOTHOIUN 1

12 [TonoBoii oT60p
[Tpucrioco0IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHKPOIBOJIIOIIHH.

13 JlaGopaTtopHas pabota «M3yueHue apoMoppo30B U UAUOATANTALMH Y 1 0.5
pPaCTeHU U )KUBOTHBIX)

[TpumMepsl TPUCIIOCOOICHUN Y OPraHU3MOB: MOP(OIOrHYECKHE,

14 ¢dusnonornyeckue, ONOXUMUIECKHe, oBeeHYeckue. JlabopaTopHast 1 05
pabora «IIpucmocobiieHrst OpraHu3MOB M MX OTHOCHUTEIbHAS '
1IeI1€CO00Pa3HOCTHY

15 Bun, ero kputepuu u crpyktypa. Jlaboparopuas padora «CpaBHeHUE 1 05
BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPHIO) '

16 CrpykTtypa Buga 1

17 BuooOpazoBaHue Kak pe3yibTaT MUKPOIBOJIIOIUH 1

18 CBsI3b MUKPOABOJIIOIUHN U ATUIEMHUOJIOT MU 1

19 MakxkposBomonus. [lageoHTonornyeckiue MeTo1bl U3y4eHHUs IBOJIIOLUN 1

20 buoreorpadudeckre MeTOIbI U3yYSHHST IBOTFOIIII 1

21 DOMOpHONIOrHYECKHE ¥ CPABHUTEIBHO-MOP(HOIOTUYECKUE METOIBI 1
W3YYEHUS IBOJTIOLHUN

99 MoJieKyJIsIpHO-TeHETHYECKUE, OMOXUMUYECKUE K MaTEMaTH4 €CKHE 1
METOABI U3yUEHUS IBOIOLHNH

23 OO61me 3aKOHOMEPHOCTH IBOJTIOITUU 1

24 AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB SBOIOHH 1

25 HayuHble rumoTe3sl MpoucX0xAeHUS )KU3HU Ha 3emiie 1

26 JloHay4YHBIC TPEIICTABICHUS O 3aPOXKICHUH KU3HH 1

27 OcCHOBHBI€ ATaIbl HEOPraHUYECKOU IBOJIIOIIUU 1

28 ['unoressl 3apoKIEHUS KU3HU 1




Hctopus 3emnu u metoas! e€ nuzydenus. Jlaboparopnas padota

29 «V3y4yeHne 1 onrcaHne UCKOMAaeMbIX OCTATKOB JIPEBHUX OPraHU3MOBY 1 05

30 HavaspHble 3Tanbl OpraHuyecKoi SBOTIOLUH

31 DBOJIOLHUS SYKAPUOT 1
OCHOBHBIE ATaIbl BOJIIOIUHU PACTUTENLHOTO Mupa. [IpakTndeckast

32 pabora «/3ydueHne 0coOEHHOCTEH CTPOCHUS PACTEeHUH pa3HbIX 1 0.5
OT/IETIOBY»

33 OCHOBHBIE 3Tanbl ABOIOLNHU )KUBOTHOTO MUpa 1

34 Oomonust KUBOTHBIX. [IpakTnueckas pabora «M3yuenue 1 05
0COOEHHOCTEN CTPOEHUS MTO3BOHOUHBIX KUBOTHBIX)»

35 Pa3Butue )xu3HM Ha 3emile 10 dpaM U IIEPHOAAM 1

36 MaccoBble BHIMUPaHUS — 3KOJIOTUYECKHE KPU3HUCHI MPOIILIIOTO 1

37 CoBpeMeHHBII SKOJIOTHUECKHUI KPU3HUC, €ro 0COOECHHOCTH 1

38 CoBpemMeHHas cucTeMa OpraHu4YecKOro MpouIoro 1

39 OCHOBHBIE CHCTEMaTHYECKHE IPYIIbl OPraHU3MOB 1

40 AHTpONOJOrus — HayKa O YEJIOBEKE 1

41 Pa3Butue npencraBieHuit 0 IPOUCX0XKIEHUH YEI0BEKA 1
MecTo yenoBeka B cHCTeMe opranndeckoro mupa. Jlaboparopuas

42 pabota «/3yueHrne 0cCOOEHHOCTEH CTPOCHUS CKeIeTa YesloBeKa, 1 0.5
CBSI3aHHBIX C MPSIMOXO0KICHHEM»

43 JIBIOKYyIIIHE CHITBI aHTPOIIOT eHE3a 1

44 CootHomleHne OMOIOrMYECKUX U COLIMATBHBIX (PaKTOPOB B 1
AHTPOIIOTeHEe3€e

45 OCHOBHBIC CTAJIUU AHTPOIIOTCHE3a 1

46 [TaneoreneTnka u maaeoreHOMHUKa

47 DBOJIOLUS COBPEMEHHOI'0 YeJIOBEKa




Yenoseueckue pachl. [IpakTuueckas padota «/3yueHue sKoI0rn4ecKux

48 N 1 0.5
aJanTanui 4eJI0BeKa

49 Mex 1M CUMIUIMHAPHBIE METOA Bl AaHTPOIIOJIOT NN

50 3apokJIeHHEe U Pa3BUTHE FKOJIOTUU 1

51 Metons! sxonorun. JlabopaTopHas pabora «3ydenrne MeTog0B 1 05
HKOJIOTMY €CKUX MCCIIEIOBAHUI

52 3HaYeHnE DKOJIOTMUYECKUX 3HAHUHN IS YeI0BEKA 1

53 Dkonoruueckue GakTopbl
Abuornueckue Gaktopsl. CBET Kak 3KOJIOrHYECKUI PakTop.

54 JlabopatopHas pabota «BrisiBieHue nprucnocoO0ieHnii OpraHu3MoB K 1 0.5
BJIMSTHUIO CBETa)
Abuornueckue gaktopsl. TemmepaTypa Kak IKOJIOTHYEcKUil (akTop.

95 JlabopaTopHas pabota «BbIsBIIEHHE TPUCIIOCOOICHUI OPraHU3MOB K 1 0.5
BIUSHUIO TEMIIEPATyPbD»
Abuotnueckue GpakTopsl. BiaxxHOCTb Kak IKOIOrHYecKuil pakTop.

56 JlabopaTopHast paboTa « AHATOMHUYECKHE OCOOCHHOCTH pacTEHUH U3 1 0.5
pa3HBIX MECT OO TaHUS»

S7 Cpenbl 0OUTaHUS OPraHU3MOB 1

58 buonornueckue puT™MBl 1

59 Kusznennsie GopmMbI OpraHu3MOB 1

60 buotnueckue pakTopbl 1

61 3HaueHue OMOTUYECKUX B3aUMOIEHCTBUMN /Ui CYILIECTBOBAHHUS 1
OpraHu3MOB B cpesie OOUTaHUs

62 DKOJIOTHYECKHUE XapaKTEPUCTUKH IO YIISIIITH 1

63 OcCHOBHbBIE TOKa3aTeNU NOMYJISILIMK: YUCIEHHOCTb, INIOTHOCTD, 1

BO3pACTHAs U MOJIOBast CTPYKTYpa




OcCHOBHBIE TOKa3aTeNU NOMYJIILUU: POXKAAEMOCTD, IPUPOCT, TEMI

o4 pocTta, CMEpTHOCTh, MUT PAIIHH !
65 DKonoruyeckas CTpyKTypa MomyJIsauun
66 JluHaMuKa DoMUY U €€ PEeryIIsIus 1
67 KpuBble pocta yicIeHHOCTH Moy isiiin. KprBbie BEDKUBaHUS
68 Okonorudeckas Humna Buaa. JJaboparopuas pabdora «IIpucnocobnenus 1 05
CeMsIH PACTCHUH K PACCEIICHUIO
69 Bun xak cuctema nomysuui 1
70 3aKOHOMEPHOCTH TOBEACHUS M MUT PAIlHid 5KHBOTHBIX 1
71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1
72 OKocHucTeEMa KaK OTKPBITasi CHCTEMA 1
73 KpyroBoport BeliecTs U HOTOK YHEPTUU B IKOCUCTEME 1
74 OCHOBHbBIE TOKA3aTEIH 3KOCUCTEMBI 1
75 DKOJIOTUYECKHE TUPAMUIbI 1
76 W3meHenust cooOecTB — CYKIIECCUU 1
77 [IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U pEeK. DKOCUCTEMbI MOpEN 1
1 OKEaHOB
78 [TpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI TYHP, J€COB, CTENEl, yCThIHb 1
79 AHTpONOTreHHbIE YKOCUCTEMBI 1
80 Ypb6oskocucrtemsl. [Ipaktnueckas padota «3yuenue u onucanue 1 05
ypOOIKOCHCTEMBI»
81 3akoHOMEpHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOJIEH CTBUI 1
OpPraHr3MOB B SKOCHUCTEMAaX
MexaHu3Mbl BO3IEMCTBUS 3arpsi3HEHUN pa3HbIX TUIIOB HA
82 CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MOMYJISIUOHHOM U 1

OKOCHCTCMHOM YPOBHAX




83 buocdepa — obmenanerapaas 06oso4ka 3emMin 1

84 VYuenne B. 1. Bepaanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CyIIeCTBOBaHUS Oruochepsl 1

86 KpyroBopoTsI BemiecTB U OMOreOXUMUYECKHUE ITUKJTBI 1

87 3oHaNMBHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroitunBocts Onochepsl 1

89 DKOJIOrMYecKrue KpU3UChl U UX IPUUNHBI 1

90 BosneiicTBue yenoBeka Ha buochepy 1

91 AHTpPOIIOr€HHOE BO3/I€UCTBUE HA PACTUTEIILHBIN U )KUBOTHBINA MUP 1

92 OxpaHa IpupOILI 1

93 OCHOBHBIE TPUHIUIIBI YCTOHYNBOTO Pa3BUTHSI YSJIOBEUECTBA U 1
HPUPOJIBI

94 PanponansHOE MPUPOIONIOIBE30BaHIE M COXPAHEHHE OMOJIOTHIECKOTO 1
pa3Ho0Opazus 3emiu

95 O6006menune mo TeMe « MUKPOIBOIOLUS U €€ Pe3yIbTaThD» 1

96 O6o006menmne mo Teme «MaKkpOodIBOIIOHUS U €€ PE3YIbTaThD» 1

97 O6006mmenue no reme «lIporcxoxaeHne u pa3BUTHE KU3HU HA 3eMIIe» 1

98 O606menue no Teme «IIporcxoxkaeHne yenoBeka — aHTPOIIOT €HE3» 1

99 O6o001menue 1o Teme «IKOIOrus — HayKa O B3aMMOOTHOIICHUSAX 1
OpPraHu3MOB»

100 | OOGobmenue mo Teme «OpraHu3Mbl U Cpeia OOUTAHMS

101 | OOGoObmeHue 1Mo TeMe «IKOJIOTHS BUIOB H MO YJISIIHI

102 | OG6obmenue mo reme «bruocdepa — riodanpHas SKOCUCTEMA»

OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISI YHEHUKA

buonorus, 10, 11 knaccsl, JLH.CyxopykoBa. B.C.Kymuenko, uzgatensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI U151 YUYUTEJIA

* MULTIMEDIA — nonnepxka kypca «O01mas OuoIorusi»;

* JlTaboparopus KJIIETKA; Metonunueckue Mmatepuaibl: COOpHUK HOPMATHBHBIX JoKyMeHTOB. buosorus /Cocr. 2./1. JInenpos, A. T'.,
ApkanbeB. — M.: [Ipoda, 2010

Cnucok JuTepaTypsl AJs yYUTeJIs:

1 BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. boabiioi cipaBOYHUK JUIs IIKOJLHUKOB M MOCTYIAKIIUX B BY3bl. — M.: JIpoda,
2011
2 bonrosa U. B. Coopuuk 3ama4 mo OO01ieit OMoa0ruu AJisl MOCTYMA X B By3bl. — M.: «OHukc 2 1Bexk» «Mup u obpazoBanue», 20123 Kosznosa
T.A., Kyamenko B.C. buonorus B Tabnunax 6-11 kinaccel. CnpaBounoe nocobue. — M.: Ipoda, 2010

JIOMOTHUTeIbHAS JIUTEPATYypa AJsl yYUTeNs:

1 Anacracosa JL.II. O6mas 6uosiorus. lunakrnueckue matepuainsl. — M.: Bentana-I'pad, 2010.- 240c.

3 Upanosa T. B. COopHUK 3agaHuii 110 00MIei OMOIOruy: TTOCOOHE TS yJanpxcs: 00meo0opas3oBar.



yupexaenuii /T.B. Banona, I'. C. Kanmunosa, A.H.Msarkosa. — M.: [Ipocsemienue, 2012

4 Kosnosa T.A. KonocoB C.H. J/IlugakTiieckue KapTOUKH -3aJIaHusI 110 o01el ouomorun. — M.:

Nznarensckuii J{om «"enmxepy», 2012 — 96¢.

* JJaboparopuss TEHETUKA; « Jlabopatopus SKOCHUCTEMBI,

HNuTtepHer-pecypeni: Caiitel B UHTEpHeT:

* www.bio.1september.ru — rasera «buonorus - npuiioxenue K «1 ceHTIOps»;

* WwWw.bio.nature.ru — HayuHbIe HOBOCTH OMOJIOTHH;

* Www.edioS.ru — Dia0c — HEHTp AUCTAHIIMOHHOTO 00pa30BaHus;

* www.km.ru/education - yuyeOHbIe MaTepHalIbl U clI0Bapu Ha caiite «Kupumr u Medoauit
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UTHTEPHETE
www.bio.1september.ru - razera «buonorus» - npunoxenue K «1 ceHTIOPs»
WWW.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTUH
Www.edios.ru - Di1oc - HeHTp AUCTAHIIMOHHOTO 00pa30BaHHS
www.km.ru/education - YueGHbie MaTepHalibl U CJIOBapu Ha caiite « Kuput u
Medomuii» http://school-collection.edu.ru Exnnast komtekiust udpoBbiX 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ Enunoe okHO 10CTyIa K 00pa30BaTelbHbIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — IIpuposa: HalMOHAIBHBIH MTOPTAJL.

http://obi.img.ras.ru — basa 3Hanwuii o OMOJIOrUHU YeI0BeKa. YUEOHHUK 10 MOJICKYJIIPHOM
OMOJIOTHHY YeNIoBeKa, OMOXUMUH, PH3UOJIOTUH, TCHHON U OCJIKOBOW WHIKCHEPHH.
http://www.zoomax.ru — 300JI0THs: YETOBEK U JTOMAIITHKE KUBOTHBIE.

http://www.fipi.ru — ®enepaibHblif HHCTUTYT MEIArOTHYECKHX U3MEPEHUIH


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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