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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yuebnomy mpenmery "buosnorus" (manee - OHOJOTHS) Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHus pazpadboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«0O06 ob6pazoanuu B Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenoaaBaHust yaeOHOTO
npeamera «buonorus» u 0CHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnblii npenmer «buonorus» yriayonénHoro yposus usyuenus (10—11 kmaccer) siBusercs
OJHUM U3 KOMIIOHEHTOB IHpeaMeTHoW obsactu «EctecTBeHHOHayuHble IpeameTs. CorjacHO
nonoxxeHussM @I'OC COO npoduinbHbIe yueOHBIC TPEAMETHI, U3y4aeMble Ha YIITyOJIEHHOM YPOBHE,
SBIIIOTCST criocoOoMm nuddepenimanum o0yueHus: Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs U
MpU3BaHbl 00ECIEUNTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
poeCCHOHATIBHBIM U BBICIIMM O0Opa3zoBaHMeM. B To ke Bpems KaXIbli M3 3TUX Yy4eOHBIX
IPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha IPHOPUTETHOE pelIeHue o0pa3oBaTesbHbIX,
BOCIHUTATEJIbHBIX M PAa3BUBAIOLIUX 3aJa4, CBS3aHHBIX C NIpodopuUeHTanueill o0ydaroluxcs u
CTHUMYJIMPOBAaHHEM MHTEpEca K KOHKPETHOH 00JacTH Hay4YHOTO 3HAHUS, CB3aHHOTO C OMOJIOTHEH,
MEIULMHOMN, KOJIOTUeH, ICUXO0JIOTUEH, CHOPTOM UJIM BOCHHBIM JIEJIOM.

IIporpamma no yuebHoMmy mnpeamery "buosiorus" na€r mpenacraBiieHue O LeTd M 3aa4ax
n3ydeHust yueOHoro npeamera «buosorus» Ha yriyOJ€HHOM ypOBHE, ONpeeseT 00s3aTenbHOoe
(MHBapuUaHTHOE) IMPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpPOBAHHME II0 pas3AeiiaM U TeMaw,
pacripeieieHue 1o KjaccaM, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3yUeHHs] yueOHOro MaTepuana ¢
y4€TOM MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU Yy4eOHOIO MpoLecca, BO3PaCTHBIX
ocobeHHOCTeH 00yuarommxcs. B mporpamme o 61ooruu peain3oBaH MPUHIUI IPEEMCTBEHHOCTH
C WH3yuyeHHWeM OHOJIOTMM Ha YpPOBHE OCHOBHOrOo oOmIero oOpa3oBaHus, Onarojgaps uemy
IIPOCMATPHUBAETCSl HANPABIEHHOCTh Ha IOCIEAYIOLIee pa3BUTHE OHOJOTMYECKHX 3HAHMM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOI'O MHMPOBO33PEHMS, SKOJIOTHYECKOTO
MBIIIEHUS], TPEJICTABICHUH O 3I0pOBOM 00pa3e KU3HM, HAa BOCIUTaHHE OEPEKHOI0 OTHOILIEHUS K
OKpY’KaloIlllel mpupoaHou cpere. B mporpamme mo OHMOJIOTHMHM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit ®I'OC COO k mninaHUpyeMbIM
JMYHOCTHBIM, METalpeAMETHbIM M IpPEIMETHBIM pe3yjbTaraM OOy4eHHus U B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-IIO3HABAaTEIbHOM JEATENIBHOCTH OOydaroluXcs 10 OCBOEHHIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHUs HA YPOBHE CPEHErO 00111ero 00pa3oBaHus.

VYuebublii nmpeamer «buosorus» Ha ypoBHE cpeaHEro oomero oOpa3oBaHUS 3aBepllaeT
Ouosiornyeckoe oOpa3zoBaHME B ILKOJIE U OPHUEHTUPOBAH Ha PACIIMpEHHE M yIiayOsieHue 3HaHuMH
oOydaromuxcst 0 KUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOIOrvH, IMOPHOJIOTUU
1 OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOTMH, SBOJIIOLIMOHHOTO YUYEHUS U KOJIOTUH.

N3yyenne yuebHoro npenmera «buonorusi» Ha yriyOlieHHOM ypOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY O0YYaroIuXcsl K MOCIEAYIOMEMY MOTYYSHNUI0 OMOIOTHYECKOro 00pa3oBaHUs B By3ax
U OpraHu3alusX CpexHero mpodeccuoHanbHOro oOpazoBaHus. OCHOBY €ro cojepiKaHus
COCTaBJISIET CHCTeMa OMOJOrMYECKMX 3HAHWW, MOJYYEHHBIX MpPU H3yUYEeHUU OOydaroIKUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/ie]ioB OMOJOTMM Ha YPOBHE OCHOBHOIO 0OIIEro
obpazoBanus, B 10—11 kmaccax 3TH 3HAaHUS MOJYYalOT pa3BuUTHE. Tak, pacHIMpPeHbl U YTITyOJIeHbI
OMoJIOrNYeCKHEe 3HAHUSI O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me YeIoBeKa, 00X
3aKOHOMEPHOCTSIX KM3HH, JOMOJHUTEIBHO BKIIOYEHbI OMOJIOTMYECKHE CBEIEHUS MPUKIIATHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpble MOXKHO HCIOJb30BaTh KAaK OPUEHTHUPBI JAJS IOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3zMokHa Takke MHTETrpanus OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJMYYCHHBIMH OOYyYalOMIMMUCS TPU H3YyYeHUHM (U3MKH, XUMHH, Teorpapuu u
MaTEeMaTHKU.



CrtpykTypa mnporpaMmbl 1O yueOHOMy mpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIN TOAXOAbI K H3ydeHHIo Ouonoruu. CoriacHo MM, H3Yy4aloTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IJIS KUBBIX CHUCTEM DPA3HOIO YPOBHS OpPraHU3ALNH,
9BOJIIOLIMM OPraHUYECKOr0 MUpPA Ha 3eMJjie, COXpaHEHHUs OMOJIOTMYECKOTr0 pa3HOOOpa3usl IIAHETHI.
Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJICKYJIAPHOH M KJIETOYHOW OMOJOrHH, SMOPHOIOTUU U
OMOJIOTUU DPA3BUTHSA, TCHETUKM W CEJIEKIHH, OMOTEeXHOJOTMM M CHHTETHYECKOW OHOJIOTHH,
aKTyalIM3UpYyIOTCA 3HaHUA OOydarommMxcsi 1o OOTaHUKEe, 300JI0I'MH, aHATOMMHM, (pu3noIoruu
yenoBeka. B 11 kiacce M3y4aroTcss HBOJIIOLMOHHOE YYEHHE, OCHOBBI DKOJIOTMUM U YYEHHE O
ouocdepe.

VYuebublii mnpeamer «buomorus» mpu3BaH 00€CHEUYUTh OCBOCHHE OOYYArOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, MIPUHLIMIIOB U MPABUII, JIEKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOH KapTHHBI MUpA, 3HAHUH O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTAX KJIETKH,
OpraHusMa, MOMYJsIHUK, OWOLIEH03a, SKOCUCTEMBI, O BBIIAIOLIMXCS HAYYHBIX JOCTHIKEHHSX,
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTWH, NPUKIAJHBIX aCHEKTax OMOJIOrMYecKux 3HaHWU. Jlis
pa3BUTHUA M NOJAJEP)KAaHUS HHTEepeca oOydaroluxcs K OWOJIOrMM Hapsagy CO 3HAYUTEJIbHBIM
00BbEMOM TEOPETHUYECKOI0 MaTepHuaja B COAEP)KaHUM MPOrpaMMbl IO OMOJIOTUU MPEAYCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAHOBJIEHMS U PA3BUTHUS TOW MM MHOW 00JacTH OMOJIOTMH, BKIIAJOM
OTEUYECTBEHHBIX U 3apyO0ekKHBIX YUEHBIX B PELICHHE BAXKHEUIINX OMOJIOIMYECKUX U IKOJIOTMUECKUX
npooeMm.

Lenp u3yuyenus ydeOGHoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE — OBIAJICHUE
00yYaroIMMUCS 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3alluy )KUBBIX CUCTEM Pa3HOTO
paHra W TPUOOpPETeHHWE YMEHHMH WCIONB30BaTh OSTH 3HaHHWA B (OPMHPOBAHWU HHTEpEca K
onpenenéHHo o6sactid MpodecCUOHATBLHON JEATEIPHOCTH, CBS3aHHONM C OWOJIOTHEH, WM K
BbIOOpY yueOHOTO 3aBe/IeHUs Il TPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOn€éHHOM ypoBHE
o0ecrnieunBaeTcs pelieHueM CIEAYONIUX 3a/1ay:

OCBOCHHE OOYUYAIOIIMMHUCS CUCTEMBI OMOJOTHYECKUX 3HAHUM: 00 OCHOBHBIX OMOJOTUYECKHUX
TEOpUAX, KOHLENUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiaX, COCTaBIIIOIINX
COBPEMEHHYIO €CTECTBEHHOHAYUHYI0 KAPTUHY MHUPA; O CTPOEHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMOJIOTUUECKNX CHUCTEM (KJIETKa, OpraHu3M, MOMyJslus, BHUJ, OUOreolneHos, Oumocdepa); o
BBIIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUY;

O3HAKOMJIEHHE 00YYaIOLIMXCS C METOAaMU TTO3HAHUS JKUBOM MPUPOJIBI: UCCIIEI0BATEIbCKUMHU
METOAaMU OHMOJIOTMYECKHX HayK (MOJEKYJISpPHOM M KIETOYHOH OuOJOruH, 3MOPHOJIOTHU U
OMOJOTMM pa3BUTHUS, TEHETUKH U CEJEeKUUU, OUOTEXHOJOTMM U CHUHTETHYECKOW OHOoJIoruu,
MaJ€OHTOJIOTUH, JKOJIOTMH); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBENEHUS  OHOJOTHYECKHX
uccleloBaHuii B JabopaTtopuu W B mpupoae (HAOMIOACHHWE, HW3MEPEeHHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIaJIcHHEe OOYyYalOIUMUCS YMEHHUSMHU: CaMOCTOSATEIbHO HAXOJAWUTh, AHAIM3UPOBATH WU
HCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OPMAIIHIO; MOJIb30BaThCsl OMOJOTMYECKONW TEPMUHOJOTHEN U
CHUMBOJIMKOH; yCTAHABJIMBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUHU M COLIMATIBHO-I)KOHOMHUYECKUMH U
HKOJIOTHYECKUMHU MPOOJIeMaMu YeJOBEYECTBA; OLIEHUBATh IOCIIEACTBUS CBOEH NEATEILHOCTH MO
OTHOIICHHUIO K OKpYy)KalIlled MpUPOAHON cpele, COOCTBEHHOMY 3J0pPOBbIO M 370POBbBIO
OKpYXXaloIMUX JIojel; OOOCHOBBIBaTH W COOMIOAATH Mepbl NPOMUIAKTUKYA HHGEKIIMOHHBIX
3a0oJeBaHM, TMpaBWia TOBEACHUS B TpPUPOAEC U oOecredeHHus Oe30MacHOCTH COOCTBEHHOU
KU3HEJCATEIIbHOCTH B UPE3BbIUANMHBIX CUTYallUAX IPHUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 001aCTH OMOJIOTHH;



pa3BuTHE y OOy4aromuxcs HHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBLIAIOLUIUMHCS OTKPBITUSMH M COBPEMEHHBIMU HCCJIECIOBAHUSMHU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMH, METOA0JIOTHell OHOJOrMYecKOro MCCIEe0BAHUsA, IPOBEICHUS
SKCHEPUMEHTAIbHBIX ~ UCCIEIOBAaHMM, pelIeHUs OWOJIOTMYECKUX  3ajad, MOJAEIMPOBAHUS
OMOJIOTMYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE Y OOYYAIOIIMXCS LIEHHOCTHOTO OTHOIICHHUS K JKMBOH HPUPOZAE B LEJIOM U K
OTAENbHbIM €€ O0O0BeKTaM U SBJIEHUAM; (POPMUPOBAHUE HKOJOIMUECKOW, I'€HETHYECKOM
I'pPaMOTHOCTH, OOLIEeH KyJIbTYpbl IIOBEJICHUS B IPUPOJIE; HHTETPALMU €CTECTBEHHOHAYYHBIX 3HAHUH;

npuoOpeTeHne 00y4arolMMKUCd KOMIETEHTHOCTH B pallMOHAIBHOM IPUPOAONOIb30BAHUU
(cobmronenue mpaBuil MOBEACHUS B IPUPOE, OXPAaHbI BUIOB, IKOCUCTEM, OHOC(hEpHI), COXpaHEHUH
COOCTBEHHOTO 3I0POBbS M 3I0POBBS OKPYXAIOIIUX JIIOJeH (coOmromeHuss Mep MpOQHIAKTUKA
3a0oseBaHui, obOecrieueHUe O€30MaCHOCTH JKU3HEAEATEIIbHOCTH B YPE3BbIYANMHBIX CUTYaLUsIX
IPUPOJHOIO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHHUS OMOJIOTMYECKUX 3HAHUNA U
YMEHUH B MIOBCEAHEBHOM KU3HH;

CO3JIaHME YCJIOBMUH [UIi OCO3HAHHOTO BBIOOpa OOYYArOMIMMHUCS  WHAWBUIYaTbHOM
0o0pa3oBaTeNbHON  TPAaeKTOPUM, CHOCOOCTBYOIIEH — mocieayroueMy  NpodeccHoHaNIbHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUHU C MHIAMBHIyaIbHBIMU HHTEPECAMHU U MIOTPEOHOCTAMU pPEruoHa.

OOmiee 4YmMCIO YacoB, OTBEACHHBIX HA H3Y4YCHHWE OHOJOTHMHM Ha YIIIyOJCHHOM YpOBHE
cpeanero obmero oopazoBanusi, cocraniser 204 aca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B
11 xmacce — 102 gaca (3 yaca B HECIIO).

OT100p OopraHu3anMOHHBIX (POPM, METOI0B U CPEACTB O0YUEHHs OMOJIOIUU OCYILECTBISETCS C
y4€TOM cHenu(uKy ero CoAep)KaHHWs M HANpPaBICHHOCTH Ha MPOAODKEHHE OHOJOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTenbHBIM YCIOBUEM HpHU OOy4YEHUH OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE SBISETCS
IIPOBE/ICHUE JIAOOPATOPHBIX M MPAKTUUECKUX paboT. Takxke ydactue o0ydaromuxcs B BHIIOJTHEHUN
MIPOEKTHBIX U y4eOHO-UCCIIEAOBATENLCKUX paboT, TEMaTHKa KOTOPBIX OMPENENsIeTCsl yUUTeJIeM Ha
OCHOBE MMEIOIINXCS MaTePUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX PUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY rOCYAapCTBEHHOM
uroroBoi arrectanuu (I'NMA).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHHass Ouojorusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTUS OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble UMM npoOiembl. DyHnameHTandbHbIE, NPUKIAIHBIE U
IIOMCKOBBIE HAYyYHbIE UCCIIEJOBAHUSI B OMOJIOTHH.

3HayeHue Ouosoruu B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
IIpodeccun, cps3aHHble ¢ Ouosoruei. 3HaueHUEe OHOJIOIMHM B INPAKTHUECKOW JAEATENbHOCTU
4eJI0OBEKA: MEAMIIMHE, CEIBCKOM X035ICTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBIL.

JdemMoHcTpauuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, I
Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . . Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBsi3b OMOJOTMM € JAPYrUMU Haykammu», «Cucrema OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXuBble cucreMbl Kak IpeaMeT u3ydeHus Ouosoruu. CBONCTBA >KMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTb, CIIOKHOCTb U YIOPSIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTb, CaMOOPraHU3allKsl, CAMOBOCIIPOM3BEICHUE, Pa3IpaKUMOCTb, U3MEHUHUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHM3aldd SKUBBIX CHUCTEM: MOJEKYJSPHBIA, KJIETOYHbIA, TKAHEBBIM,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCUCTEMHBINA (OMOreoleHOTHYECKU), OrnochepHBIN.
ITponecchl, mpoucxosmue B KUBBIX cucteMax. OCHOBHBbIE MpU3HAKU KkuBOro. JKus3Hp kak ¢opma
CyILIECTBOBaHMs Marepuu. Hayku, u3yuaroniye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSAX OpraHU3ALMH.

N3yuenue >xuBbBIX cucteM. Metonbl Oumosiormdeckoil Hayku. HaOmronenwe, m3MmepeHue,
SKCIEPUMEHT, CUCTEMaTH3alus, MeTaaHanus. [IoHsITHE O 3aBUCHUMON U HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcnepuMeHTa. IlocranoBka u mposepka runore3. Hynesas rumnoresa. Ilonstue
BBIOOpKH U €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux gaHHbIX. OlleHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3yJNbTaroB. [IpMuMHBI UCKaKEHMS pe3yJbTaToB dSKcrepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: « OCHOBHBIE MTPU3HAKH JKU3HNY, «bruonornueckue cucremsl», «CBOHCTBa
KUBOM MaTepum», «YpPOBHH OpraHU3alUH >KUBOW HpHUpoAbD», «CTpOEHHE >KUBOTHOW KIIETKN»,
«Tkannm KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOrO0 OpranusMa», «buoreoneHosy,
«buocdepar, «MeToabl U3yueHHS KUBOK IPUPOJIBD».

Ob6opynoBanue: 1abopaTopHoe 000pynOBaHME Il MPOBEACHUS HaONIONEHHUM, M3MEpeHuil,
JKCIIEPUMEHTOB.

IIpakTuyeckass pabdora «lcnonp30BaHME pPa3aUYHBIX METOJOB IPU HM3YYEHHHM JKUBBIX
CUCTEMM.



Tema 3. Buosorus Kierku

Knerka — cTpyKTypHO-(QYHKUMOHAIbHAs €IWHHUIA XUBOTO. VICTOpHUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitnen, P. Bupxon).
OCHOBHBIE TOJI0KEHUS COBPEMEHHON KJIETOUHOM TEOPUH.

MeTtoabl  MOJEKYISIPHOM M KJIETOYHOW OWOJOTHHM: MHKpPOCKOIUS, XpomaTtorpadus,
anekTpodope3,  METON  MEUEHBIX  aTOMOB,  Au(QepeHnHaIbHOe  HEeHTpU(yTrupoBaHHE,
KyJIbTUBUPOBAaHUE KIIETOK. M3yuenue @UKCUPOBAHHBIX KIemMOK. IJIEKTPOHHAs MHUKPOCKOIMMSL.
Kongoxkanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupsl 1 cxembl: «CBETOBOM MHUKPOCKOID, «IJIEKTPOHHBIA MHKpockony, «Mcropus
pa3BUTHS METOJJOB MUKPOCKOITMMY.

OO6opynoBaHMe: CBETOBOM MMKPOCKOI, MHKpONpEnapaTbl pPacTUTENbHBIX, >KUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTuuyeckass padora «M3ydyeHune MeETONOB KIETOUYHOW Owmomnorum (Xxpomartorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMuveckasi OpraHu3anus KiIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHThl. Boma u €€ posb
KaK pPAacTBOPUTENSA, pEAareHTa, Yy4YacTHE€ B CTPYKTYPUPOBAHMU KIIETKH, TEIIOPETYJIALHH.
MuHepalibHbI€ BEILECTBA KJIETKHU, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIETKU. buonormueckue nonumepsl. benku. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypsl OenkoBoil MoJeKkybl. [lepBuuHas cTpykTypa Oenika, MenTHIHas CBS3b.
Bropuunasi, TperuuHas, uerBepTHuYHass CTpyKTypbl. [leHarypamus. CBoiicTBa  OeJKOB.
Knaccudukanus 6enxos. buonornueckue GyHkuuu 0enkos. [lpuonul.

VYrneBonbl. MoHOCaxapuabl, [ucaxapuibl, OJIMTOcaxapuabl U mosucaxapuasl. OOmui miaxH
CTpOEHMS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIJIeBOAOB. bruonornueckue GyHKIUU YII€BOJOB.

JIunu el I'uapodunsHO-THAPODOOHBIE CBOIICTBA. Knaccuduxanus 12000201 (0):
Tpurnuuepunsl, Gochomunuasl, BOCKH, crepouabl. buonorunueckue ¢yHkuuu aunuaos. OOmue
CBOHCTBa OHMOJIOTMUECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CamMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. [JHK um PHK. Crpoenue HykiaenHOBBIX KucioT. Hykimeoruusl.
[Mpunuun xommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas chupais.
Mectonaxoxaenue u ouonorundeckue Gpynkunu JJHK. Buasr PHK. ®ynkuun PHK B knetke.

Crpoenne mosekyinbl AT®. Makposprudyeckue cBsizu B moiiekysne AT®. buonornueckue
¢yukuun  AT®. BoccTaHOBIGHHBIE MEPEHOCYMKH, WX (QYHKUMM B  KJeTke. [lpyeue
nykneozuompugocpamor (HT®). Cexenuponanue JHK. Memoowr cenomuru, mpanckpunmomuxu,
NPOMEOMUKU.

CrpyktypHast OuonOrus: OMOXMMHYECKHME M OMO(PU3MYECKHE HCCIEIOBAaHUS COCTaBa |
MIPOCTPAHCTBEHHOU CTPYKTYpBl OMOMOJIEKYI. Modenuposanue cmpykmypol U QYHKYUl GUOMONEK)
u ux komniekcos. Komnvromephulii Ouzatin u opeanuyeckuti cCunme3s 6UOMONIEKY] U UX HENPUPOOHBIX
aHano2os.

JdemMoHcTpauuu

[optpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHue  XMUMUYECKMX  JBJEMEHTOB B  HEXHBOW  MPUPOAEH,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW ITPUPOJIEN.
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Tabmumer u cxemsl: «[lepuoamueckas TabnuIa XUMHUYECKHX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe oOpranm3MoBy, «CTpoeHHE MOJNEKYIbl OeKay,
«CTpyKTypbl O€IKOBON MOIEKyJbl», «CTpoeHHe MOJeKyN YriieBoAoB», «CTpoeHue MOJEKy
munuaoBy, « HyknennoBbie KUCIOTB», «CTpoeHre MoJeKyJibl ATDy.

Ob6opynoBanue: XUMUYECKas OCy1a 1 000py10BaHHE.

JlaGopaTopnasi pabora «O0HapyXeHHE OCITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHass pa6ora «JVccnenoBaHue HYKIEMHOBBIX KHCIOT, BBIICJICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune n pyHKIMHU KIETKH

Tumbl KJIETOK: SyKapHOTHYECKass W mpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAIBHBIE
00pa30oBaHMs KIETKH.

CtpoeHue nmpokapuoTHIECKo KineTku. KieTounas crtenka Oakrepuid u apxeil. OCOOEHHOCTH
CTpOCHHS TeTepoTpo(dHON U aBTOTPOPHON MPOKAPUOTHISCKUX KIETOK. MECTO M pOJib MPOKAPHUOT B
OuoIIeHO3aX.

Crpoenue U (PyHKIMOHUpPOBaHME SyKapuoTHyeckod kieTku. [lnasmarunyeckas memOpaHa
(mnazmanemma). CTpykTypa Iia3MaTHueckod MemOpanbl. TpaHcrmopT — BemiecTB — uepes
IUIa3MaTu4eckyro MemOpany: mnaccuBHbBIA (auddysus, oOneruénHas nupdys3us), aKTUBHBINA
(mepBUYHBIH M BTOPUYHBIN aKTUBHBIM TpaHcnopt). [lomynponumaemocts meMmOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (haronuro3. Dk3onuro3. KierouyHas creHka.
CrpykTrypa 1 GyHKIMHU KIETOUYHONW CTEHKH PACTECHHM, TpHOOB.

Huronna3zma. Iluto3onb. I[lutockener. JIBumxkenue mutoriazmbl. OpraHowabl KIIETKH.
OpHoMeMOpaHHbIE OpraHouibl KIETKH: sHAomua3marnueckas cerb (OIIC), anmapar ['ombmxu,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3auMOCBS3b OJHOMEMOPAHHBIX OPTaHOMJIOB KJIETKH.
CrtpoeHue TpaHyJNSApHOTO peTHKyiayMa. Mexanusm nanpaenenuss 6enkoeé 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [maakuii  (arpaHyJsipHBIN)
sHAOIUIa3MaTHUeckuil peTukyinyMm. CekperopHas ¢yHkuus anmapata [onpmxu. Moouguxayus
benxoe 6 annapame I onvoorcu. Copmuposka denkoe 6 annapame I onvb0xcu. TpaHCIOPT BELIECTB B
KJeTke. Bakyonn pactutenbHbIX kieTok. Kierounsriii cok. Typrop.

[loniyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MHUTOXOHAPUHU, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuil u naacmud. Cumbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoeHue u
GyHKIMH MUTOXOHApUM © mnactuf]. IlepBuuHble, BTOPUYHBIE W  CIOXHBIE IUIACTHJIBI
(OTOCUHTE3UPYIOIIUX 3YKapHOT. XJIIOPOILIACTHI, XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHHI.

HememOpanubie opranouasl kietkun CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPraHOWIOB
KiIeTku. PuGocombl.  [Ilpomeoscymounvie  unamenmol.  MuxkpoduiaMeHTBl.  AKmuHogvle
Mukpoghunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEMbIUEYHbIX KIEeMOK.
MuxkpotpyOouku. Krerounsid uentp. CTpoeHune U JBHKEHHE HKIYTUKOB U  pPECHHYEK.
MuxkpotpyOouku nuroruiasmsel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Snpo. O6Gonouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKH, UX CTPOEHUE U (PYHKIUH.
SnepHblif 6enkoBbIi MaTpHuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(a3HOM sIpe.
Dyxpomamun u eemepoxpomamun. beaku xpomatuHa — TUCTOHBL. Junamuxa sdephoii 060104Ky &
mumo3se. Hoepuwiii mpancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENbHASI XapaKTEPUCTHKA KJIETOK 3YKapuOT (pPacTUTENIBHOM,
KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.
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Tabmuiet u cxembl: «CTpoeHUE FYKAPHUOTUIECKON KIETKI», «CTpOCHUE KUBOTHOU KIETKI,
«CTpoeHre pacTUTENbHOU KIeTKW», «CTpoeHue MUTOXOHApUm», «npo», «CTpoeHue
MIPOKAPUOTHYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pACTUTEIbHBIX, dKUBOTHBIX KJIETOK,
MUKpOTIpernaparbl 0aKTeprUaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs KJIETOK Pa3IuYHbIX OPraHU3MOB).

IpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOM MEMOpaHBI».

JlaGoparopuasi padora «lccienoBaHue Imia3mMosiu3a U JICIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IpakTuyeckasi padora «/3yueHue IBUKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BenlecTB U NpeBpallleHHe JHEPruM B KJIeTKe

AccuMUIISILMS U AUCCUMMIISILUS — JBE CTOPOHBI MeTaboiu3Mma. Tumbl OOMEHa BEILECTB:
aBTOTPOGHBINA U TeTepoTpodHBIA. YdacTue Kuciopoga B 0OMEHHBIX MpoIeccax. DHEPreTHIeCKoe
obecrieyenne kieTku: npespamnienne AT® B oOMeHHBIX mpoueccax. DepMEHTaTUBHBIA XapaKTep
peakiuii KjaeTouHoro Merabonusma. MepMEHTHI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otinuunst (pepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. belku-akTHUBaTOpbl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIHIA OT PAa3IIUYHBIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMdyeckux BemiecTB B kierke. DorocuHTe3. AHOKcucenHbvlll U
okcucennvlll  pomocunmez y bakmepuu. Ceemocobupaiowue nuemenmsl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb XjioporuiactoB B mporecce ¢orocuHTe3a. CBeTOBas M TEMHOBas
dasel. @omoowvixanue, Cz., C4- u CAM-muner gpomocunmesa. TlpogyKTHBHOCTH (POTOCHHTE3A.
BnusiHue pa3nuyHbix GakTOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPHUQUUUpPYIOIINE OaKTepuH,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OaKTepun. 3HaU€HUE XeMOCHUHTE3a.

AHarpobHble opranu3mbl. Bunel Opoxxenus. IlpoaykTel Opo’keHUS M UX HCIIOJIb30BaHHE
YEeJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OWOTEXHOJOTHHM W BO3OYIUTENH
Ooe3Hen.

AdpoOHBIE OpraHM3Mbl. JTamnbl 3HepreTudyeckoro ooOmeHa. I[loaroroBUTeNbHBIM H3Tam.
I'mukonu3 — 6ecKucIopoAHOE paclIeIyIEHUE TII0KO3bI.

buonoruueckoe okuciieHue, WK KIETOYHOE JbixaHue. Ponb MHTOXOHApUN B Mpoleccax
Oouosiornyeckoro oxucineHus. lluximdeckue peakuu. OxuciaurenbHoe (dochopuarpoBaHue.
Onepeusi memopannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoii ATD-cunma3sul.
[IpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB INepel aHa’poOHbIM. OddeKTUBHOCTH
SHEPreTUYecKOro oOMeHa.

JdemMoHcTpanuu

IToptpetsr: Ixk. Ilpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «@DoTocuHTE3», «DHEpreTuueckuii obmen», «buocwHTE3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 000pyIOBaHME AJISi MPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHas pa6ora «/I3yueHue KaTaIUTUYECKON akTUBHOCTU (hepMEHTOB (Ha MpHUMepe
aMuJIa3bl WIK KaTanas3bl)y.

JlaGopaTtopHas padora «/3ydyeHue GpepMEHTaTUBHOIO PACUICTIIICHUS MEPOKCHIa BOIOPOJA
B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».
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JlaGopaTopHasi paboTa «CpaBHEHHE TIPOIECCOB OPOKECHHSI U TBIXAHUS.

Tema 7. HacieacrBennasi MHpopManus U peaju3anus eé B KJIeTKe

Peaknun marpuyHoro cuures3a. IIpyHIMI KOMIZIEMEHTApPHOCTH B PEAKLUSAX MAaTPUYHOIO
cuHTe3a. Peanmuzamus HaciaencTBeHHOM wuHQopMmaruu. ['eHeTHueckuil KoJ, €ro CBOICTBa.
Tpanckpunuuss — marpuunbii cuHte3 PHK. IIpuHIMneI TpanCKpUnuuu: KOMILIEMEHTApHOCTD,
AQHTUIIAPAIUIEIBHOCTb, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpaHcrnmopTHeix PHK B OwmocuHTe3e Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GnocunTese Oemnka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enoe. OpraHusanus reHoMa y IMpPOKapuoT U
AyKapuoT. Perynsamnusi akTHBHOCTH reHOB Y mpokapuoT. ['unoresa onepona (. XKako0, XK. Mano).
MonekynapHuvle mexanuzmsl dSKCnpeccuu 2eHo8 y sykapuom. Pone xpomamuna 6 pezynayuu pabomoi
2enos. Perymsiust 0OMEHHBIX ITPOIIEcCOB B KileTKe. KiieTouHbli romeocTas.

Bupycel — Hekinerounsie (popMbI KM3HM M OONMUraTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kuznennwiii yuka [JHK-codepacawux supycos,
PHK-cooepaicawux eupycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pegepmasa, unmezpasd.

BupycHsbie 3a0oneBanus yenoBeka, skuBoTHbIX, pactenuid. CIINJ, COVID-19, conmansabie
Y MEJTUIIUHCKHUE TPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz 6oavuux maccusos («bigdatay) cmpyxmypuoix
buonocuveckux oanuvix. Hanomexunonoeuu ¢ 6uonocuu u meouyuwe. Ilpoepammupyemvle gyukyuu
benxos. Cnocobvt 0ocmasKu 1ekapcms.

JdemMoHcTpauuu

[Hoptpetsr: H. K. Konsuos, J. N. iBanoBCKui.

Tabmumet u  cxembl: «buocuHTes  Oenka», «['eHermueckuii kom», «Bupycey,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. JKn3HeHHBIH MUKJ KJIETKHA

Knerounsnii tnwmki, ero mepuoasl u peryisius. Wutepdaza u murto3. OcobeHHOCTH
mpoIieccoB, npoTekawmux B uHTepdasze. [loaroroBka kierku k neneHuto. [IpecuHTeTHUECKMiA
(MOCTMUTOTUYECKUI), CHUHTETHYECKUH M TOCTCHUHTETMYECKHH (MPEeMUTOTHYECKHI) TMepHOAbI
uHTEep(a3bl.

Marpuunsiii  cunte3  JHK -  permmkanma.  Ilpuammner  permukammun  JIHK:
KOMIUIEMEHTApHOCTh,  TOJYKOHCEPBAaTUBHBIA  CHHTE3,  aHTHUIAPAJJICNBHOCTh.  MexaHu3M
perunkanmu JJHK. Xpomocomsr. Ctpoenue xpomocom. TenoMepsl u TenoMepasza. XpoMOCOMHBIN
Ha0Op KIETKH — KapHOTHI. JIMIUIOMAHBIA W TalUIOMAHBIA HAaOoOpbl XpoMocoM. ['omMosoruuHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaguu MUTO3a U MIPOUCXOSAIINE B HUX Ipolecchl. TUIIbI MUTO3A.
Kapunoxunes u nurokuses. buonornueckoe 3HaueHne MUTO3A.

Perynsauus MutoTHuecKoro 1ukia kiaetku. [Iporpammupyemast kietounast ruOenpb — aromnros.

Knerounoe snpo, xpomocombl, (yHKIMOHaJIbHas TeHOMHKA. Mexanusmol nponugepayuu,
ougepenyuposxu, cmapenusi u eubeau kiemox. «Lugpposas xiemka» — oduoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuubl ¥ cxembl: <«OKW3HEHHBIM LUK KIETKH», «MuT03», «CTpOeHHE XpPOMOCOMY,
«Pemmukanms [JJHK».



O6opynoBaH#e: CBETOBON MHUKPOCKOI, MHUKporpenaparsl: «MuT03 B KIETKax KOpeIIka
TyKay.

JlaGoparopHas pabdora «/3yueHne XpoMOCOM Ha FTOTOBBIX MUKPOIIpENapaTax.

JlabopaTopHasi padora «HaOmroneHne MuTO3a B KIETKaX KOHYMKA KOpeIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpErapaTax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  OpraHH3MOB. OIHOKJIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS U KHU3HEIEATEIHHOCTH OJHOKIETOYHBIX OpPraHuM3MOB. bakrtepuwu,
apxeu, OJHOKIJIETOYHBIC TPHOBI, OJHOKJIETOYHBIC BOJIOPOCIH, Ipyrue MmpoTHCThL. KonoHuambHbIE
OpraHU3MBI.

B3anMocBsI3p yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CHUCTEMbBI OPraHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Tkanu pactenuii. Turbl pacTUTeNbHBIX TKaHEW: 0Opa3oBaTeIbHasi, IOKPOBHAs, IPOBOAIIAS,
OCHOBHasi, Mexanndeckasi. OCOOEHHOCTH CTpOeHHUs, (YHKIUN U PACHONIOKEHUSI TKaHEH B OopraHax
pacTeHui.

TKaHM )KMBOTHBIX M 4YeJIOBEKA. THUIBI )KUBOTHBIX TKaHEH: SIUTEINAIBHASL, COCIUHUTEIbHAS,
MblIllIeyHas, HepBHasA. OCOOEHHOCTH CTPOEHMS, (YHKIHUN U DPACIOJIOKEHMsS] TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE UM reHepaTUBHbBIE OpraHbl pacTeHUM. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena oprann3zmMoB. Kapkac pacrenuii. CkeneTsl 0JJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEJUHEHMS KOCTEH.

JIBr>keHHe  OpraHu3MoB. J[BW)KEHME  OJHOKJIETOYHBIX  OpPraHu3MoOB:  amMEOOMHOE,
KT'YTUKOBOE€, PECHUYHOE. JIBMKEHNE MHOTOKJIETOYHBIX PACTEHHUI: TPOIIU3MBI U HACTHUH. J[BH>KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllIeyHas cucreMa. Peduexc. CkeneTHble MBIl U UX
pabora.

IInranue opranusmos. Ilormomenue BOIBI, YIVIEKUCIOINO ra3a M MUHEPAIBHBIX BELIECTB
pacteHusmH. [IutaHue >KUBOTHBIX. BHYTPHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE NUIICBAPEHUE.
[luTaHue MO3BOHOUHBIX >KUBOTHBIX. OTHENbl MUIIEBApUTENBHOIO TpakTa. l[luieBapUTeNbHbIE
xkenessl. [InieBapurensHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. [[pixanue pactenuii. Jpixanue *uUBOTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KieTkH. KokHoe npixanue. [[pixaTenpHas moBepXHOCTh. JKabepHoe u JErouHoe
JpIXaHue. J[pIXxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. JBOJIIOIMOHHOE YCIOKHEHNUE CTPOEHUS
JNETKUX TI03BOHOYHBIX >KMBOTHBIX. /JlpIXxaTenpHas cucreMa uenoBeka. MeXaHHW3M BEHTUIISLMH
NETKUX y MTUL U MJIEKOMUTAIOMUX. Perynsanus npixanus. JpxateabHble 00bEMBI.

TpancnopT BemEeCcTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHil. TpaHCIIoOpT BelecTB
y KUBOTHBIX. KpoBeHOCHAas cucteMa u e€ opranbl. KpoBeHOCHAs ccTeéMa O3BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepjle, KpPOBEHOCHbBIE COCy/bl U KpoBb. Kpyru kpoBooOpaiieHus. DBOTIOLUOHHBIE
YCIIOKHEHHSI CTPOEHUSI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
peryssnus.

Beimenenne y oprann3moB. Beigenenue y pacteHuil. BblneneHue 'y KUBOTHBIX.
Coxparutensable Bakyosd. Opransl BelgesneHus. OUiIbTpanus, ceKpennus U 00paTHOE BCAChIBAHUE
KaK MeXaHU3Mbl paboThl OpraHoB BblneneHus. CBs3b IMOJOCTH Tella C KPOBEHOCHOHM U
BBIJICINTENIBHON CHUCTEMaMHU. BrplneneHune y NO3BOHOYHBIX JKMBOTHBIX U uesnoBeka. [loukw.
Crpoenue u pyHkuuonupoanue Hedppona. OOpazoBaHHE MOYH Y YEIIOBEKA.
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3ammrTa y opraHu3MoB. 3aliuTa Yy OJHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepuil U IUCTHI
MIPOCTENIINX. 3alUuTa Y MHOTOKJIETOUHBbIX pacreHud. Kyrtukyna. CpeacrBa maccHMBHOM U
XUMHUYECKOU 3a1UTEl. PUTOHIIUEL.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 MX IPOU3BOJHBIE. 3alIUTa OPraHU3Ma OT
Oone3nell. IMMyHHasi cuctema denoBeka. KileTouHslii 1 TyMOpanbHbIE HMMYHUTET. BpoxknEHHbBII
U 1puoOpeTéHHbIN crienupuieckuii UMMyHHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOTO MMMYHHTETA
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poiib
BPOX/IEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

PasnpaxuMocTh M peryisuuss 'y OpraHusMoB. Pa3gpakuMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucbl. Pa3napaxuMoCcTe M peryysiuus y pacTeHud. PocToBBIE BemiecTBa M HX
3HAuYEHHUE.

HepgHas cucrema u peduexTopHas peryyisuus y ;kuBoTHbIX. HepBHas cucrema u e€ oTaebl.
OBOJIOIIMOHHOE YCIIO)KHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIE/BI FOJIOBHOIO MO3ra
II03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycioBHbIe U yCIOBHBIE PEQIIEKCHI.

I'yMopanbHass perynsauuss ¥ SHIOKPUHHAs CHCTEMa JKMBOTHBIX M uenoBeka. JKenessl
SHAOKPUHHOM CHCTEMBI M MX TOpMOHBI. /JleficTBUE TOpMOHOB. B3auMoCBs3p HEPBHOU U
SHIOKPUHHOM cucteM. ['unoTanamo-runodusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepun», «IIpocreimmue», «Opransl IIBETKOBBIX paCTeHUIH», «CUCTEMBI OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHm pacteHuin», «KOopHEBbIE CHUCTEMBI»,
«Ctpoenue ctebis», «CTpoeHHe TMCTOBOM TUTACTUHKNY, « TKaHU )KUBOTHBIXY, « CKEJIET YeIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepBHas
cucreMa», «Koxa», «MpblmeuHas cucreMa», «BplienuTenpHas cHUCTEMay, «OHIOKPUHHAs
cucrema», «Ctpoenue Mbimuby, «Mmmynurer», «KumeunononoctHeie», «CxemMa HNUTaHUS
pactenuit», «KpoBeHOCHbBIE cHCTEMBI O3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapb», «CTpoeHue
IUIaHapun», «BHyTpeHHee cTpoeHHe oXKAeBoro uepBsi», «HepBHas cuctema puido», «HepBHas
cucTteMa Jrymkn», « HepBHas cuctema npecmslkaromuxcs», «HepBHas cucrema nruny, «Hepsras
cucTeMa Miekonurammux», «HepBHas cucrema yenoBekay», «Pedaexcy.

O6opynoBaHMe: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaThl OJHOKJIETOYHBIX OPraHu3MOB,
MUKpOIpEnaparsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKLIIMM HACEKOMBIX, UIVIOKO)KHMX, JKHUBBIE
9K3EMIUISIphl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUM pPa3HBIX OTENOB, BIaKHbIE IpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MUBOTHBIX, CKEJIET YelOBEKa,
o0opyi0BaHuE AJi1 JEMOHCTpAIMM MOYBEHHOTO U BO3IYIIHOTO MUTAHMS PacTeHUH, pacUIeryIeHUs
KpaxMasa ¥ OelIKOB Moj JeiicTBueM (epMeHTOB, 000pyOBaHHUE AJS JIEMOHCTPAIMH OIBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTelbHBIX JIBUKEHUH, MOJEIN
TOJIOBHOT'O MO3T'a Pa3IMYHbIX KHUBOTHBIX.

JlaGoparopHas pabdora «l3yueHne TKaHEN pacCTEHUI.

JlabopaTopHasi padora «/3y4yeHne TKkaHel KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHHe U pa3BUTHE OPTAHU3MOB

@opMbI pa3sMHOKEHHUsSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHBHOE) W IOJIOBOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYJIIINA, (parMeHTaIHs, KIOHUPOBaHHE.
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ITonoBoe pazMHoxeHue. [TonoBele kieTku, unu rametsl. Meio3. Craguu meiiosa. [loBenenue
xpomocoM B Meiiose. Kpoccunrosep. buonornuecknii cMpIci Meiio3a 1 1OJI0BOTo npouecca. Mero3
U €ro MECTO B ’KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpiiieBoe pazButue. 'amerorenes y x«uBoTHbIX. [losoBeie sxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHHUE MOIOBBIX KIIETOK.

OmotoTBOpeHNE W SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIIOAOTBOPEHHS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHUS — HayKa O Pa3BUTHH
opranusmoB. Mopgoeenez — 00Ha u3 enaeuvix npodiem smopuonocuu. Konyenyus mopghoeernos u
mooenu mopghocenesa. Ctaauu 3MOpuOreHe3a KHUBOTHBIX (Ha mpumepe nsrymku). [pobienue.
Tunbl apoOnenus. [emepmunuposannoe u Hedepmunuposannoe oOpobnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHHS] MJICKOIUTAIOIIMX. 3apOJBIIICBbIC JUCTKHA (TacTPYJISIIHS).
3aknajKka OpraHoB MW TKAaHEM W3 3apoAbILIEBBIX JIMCTKOB. B3auMHOe BiMsHHME YacTel
pa3BuBarollerocs 3apojslia (3MOpHOHaIbHAs MHAYKLIMS). 3aKiajKa IUIaHa CTPOEHUS KUBOTHOIO
KaK pe3yJbTaT MepapXHUeCKUX B3aMMOACWCTBHI TeHOB. BimsHue Ha >MOpHOHAIBHOE PA3BHTHE
pa3nUYHbIX (DAKTOPOB OKPYIKAIOIIECH Cpebl.

Poct u passurtue xuBoTHbIX. [locTamMOpronanbHbiil iepuos. [Ipsmoe u HenmpsiMoe pa3BUTHE.
PazButne ¢ meramopho3om y OECIO3BOHOYHBIX M IO3BOHOYHBIX J>KMBOTHBIX. bHojormueckoe
3HAUEHUE NPSIMOIO0 M HENPSMOro pPa3BUTHUS, UX PaCIpOCTpaHEHHE B mpupoje. Tumsl pocrta
KHUBOTHBIX. DAaKTOPBI PETYJSIUU POCTA KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUSL y KUMBOTHBIX M uenoBeka. Ilepumoabl oHTOreHesza yenoBeka. CTapeHHME M CMEpPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

Pasmuoxenue u pazsutue pactenuil. ['ameropur u cnopodur. Meio3 B )KU3HEHHOM LMKIIE
pactenuil. O6pa3zoBaHue criop B mporecce mMeio3a. ['amerorenes y pacteHuil. Omio10TBOpeHue U
pa3BUTUE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX paCTEHUH.
OO6pa3oBanue U pa3BUTHE CEMEHU.

MexaHu3MBbl PeryJIsLuU OHTOT€HE3a Y PAaCTEHUM U KUBOTHBIX.

JdemoncTpanuu

[Moptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpel 1 cxembl: «BereraruBHoe pasMHOXeHHE», «TuUMbl Oecrosioro pa3MHOMKEHUS,
«Pa3MHOXeHUEe XJIaMUJOMOHaIb, «Pa3MHOXKeHHE 3BrieHb», «PasMHOXeHNe TUIpb», «Meio3y,
«XpoMocombl», «I'amerorenes», «CTpoeHHE SIMIEKIETKH U criepMaro3onsia», «OCHOBHBIE CTaIUU
oHTOreHe3a», «lIpsmoe u HenpsiMoe pazBuTue», «Pa3BuTue Malickoro xxyka», «Pa3putue capaHnum,
«Pa3BuTne nArymku», «/[BoifHOe OIUIOAOTBOpEHHE y LBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIONBHBIX U ABYAOJIbHBIX PACTEHUI», «KU3HEHHBIN MUK MOPCKOW KamycThbD», «KU3HEHHBIN
LUK MXay», « KU3HEHHBIN LUK NanOpOTHUKA», « KU3HEHHBIN UK COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparbl SHIEKIETOK U CHepMaTO30H]I0B,
Mozenb «L{uKI pa3BUTHS TATYLIKNY.

JlaGoparopnas pabGora «/3yueHne CTpoeHHUS TIOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckass padora «BpIsBIEHHE MPU3HAKOB CXOJCTBA 3apOJbIIICH TMMO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB
Hcropus cTraHOBIIEHUS U pa3BUTHS TeHETHKU Kak Hayku. Pabotel I'. Menaens, I'. ne @pusa,
T. Moprana. Ponib oTeduecTBeHHBIX YU€HBIX B pa3Butun reHetuku. Pa6orsr H. K. Konbemosa, H. 1.
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BasunoBa, A. H. Bbenoszepckoro, I'. JI. Kapneuenko, 0. A. ®@umumyenko, H. B. Tumodeena-
PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHSITUS W CUMBOJIbI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHbIC
TEHbI, aJlbTEPHATUBHBIE TIPU3HAKH, JOMHHAHTHBIA M PEIECCUBHBIM MPU3HAK, TOMO3MIOTA,
TeTepO3UroTa, YWCTas JIMHUSA, THOpUAbI, TeHoTHur, (eHOoTun. OCHOBHBIE METOABI TECHETUKH:
rUOPUA0IOTMUECKUN, UTOJIOTMUECKUM, MOJIEKYIISIPHO-T€HETHUYECKH.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMBI CKPEIIIMBAHUS.

JladopaTopHasi pa6ota «/lpo3oduina kKak 00BEKT FreHETUICCKIX UCCIICIOBAHUIT.

Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBoiii 3axkoH MeHAeNns — 3aK0OH eIMHO00pa3wsi THOPUIIOB
nepBoro nokosienusd. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHzens — 3aKOH pacuienyieHus
npu3HakoB. [luTonoruueckre OCHOBBI MOHOTUOPUIHOTO CKpelIBaHus. [ Umore3a 4iuCcTOThl raMer.

AHanusupyrollee ckpenuBanue. [IpomexxyTounblil Xxapakrep HacienoBanus. Pacuiennenue
IIPU3HAKOB IIPHU HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpuanoe ckpenmBanue. Tperuii 3akoH MeHaens — 3aK0H He3aBUCUMOT'O HacCJIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBaHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CremieHHOe HacjielI0BaHUE
I€HOB, HAPYLICHHUE CLCIUICHUS MEXy T'eHaMu. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHW3M OIPEACNICHHs I10Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHbI Ioi. ['eHeTndeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CLETUIEHHBIX C ITI0JIOM.

l'enotun kak wemoctHas cucreMa. [lneldoTponus — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHbI ~ ajutenu3M. B3anmoaeicTBhe HeauleNbHbIX TeHOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eHernuecknii KOHTPOJb pPa3BUTUA PACTECHMM, JKUBOTHBIX M YEJIIOBEKa, a TaKkKe
(U3HOIOrMYECKUX TMPOLIECCOB, MOBEACHNUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTHUecKne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35SMH — Iapa3uT» U «XO3UH — MHUKPOOHOM.
I'eHeTHuecKkue acmeKThl KOHTPOJS M W3MEHEHMs HaclleICTBEHHOW HH(POpPMAaLUU B IMOKOJIEHHUIX
KJIETOK U OPraHU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuer n cxemsl: «IlepBblif 1 BTOpo# 3akoHbl Menzaens», «Tpertuil 3akoH MeHnensy,
«AHanmu3upympllee ckpemuBaHue», «HenomHoe nomuHupoBanue», «CLEMIEHHOE HACIEI0BaHUE
MPU3HAKOB Yy Jpo3oduisl», «I'enetuka nona», «Kapuorun venosekay, «Kapuotun npozoduib,
«Kapunorun nruns», « MHOKECTBEHHBIN aJllIenu3M», « BzanMoaeincTere reHoBy.

OO6opynoBaHue: MOAETb Ui JIEMOHCTPAIlMM 3aKOHOB €IMHO0O0pa3us TMOpUIOB IEPBOTO
[IOKOJICHUS W PAacCIUCIUIEHUs I[PU3HAKOB, MOJENb Il JEMOHCTpAlMd 3aKOHA HE3aBHUCHUMOIO
HAacJeA0BaHUs INPU3HAKOB, MOJENb IS JEMOHCTPALlMH CIEIUICHHOTO HACJIeIOBAaHHS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «/Ipozodunar.

IIpakTnueckass padora «l3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKpEIIMBAHUS Yy
TIpO30(PHITBD».

IIpakTuyeckasi pabora «l3yueHue pe3ynabTaTOB AUTHOPUIHOTO CKPEIIUBAHHUS Yy
TPO30(HITBD.
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Tema 13. 3akoHOMepHOCTH M3MEHYHMBOCTH

B3aumopneiictBue reHotuna W cpeasl npu  GopmupoBaHuHM (GeHOoTHNA. V3MEHYMBOCTD
npu3HakoB.  KauecTBeHHble M KOJIMYECTBEHHbIE  NPU3HAKK. Buapl  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaudukanoHHas H3MEHYUBOCTh. Ponb cpenbl B (popMHUpOBaHUHM MOIU(PHUKAIIMOHHON
n3MeHuuBocTd. Hopma peakumu npusHaka. Bapuanumonsslii psin M BapuauuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW H3MEHYUBOCTH.

I'eHoTunnueckass u3MeHUMBOCTh. (CBOWMCTBA TE€HOTUIIMYECKOM W3MEHUYMBOCTH. Buabl
FeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KoMOuHaTuBHasT M3MEHYMBOCTh. MeH03 M TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. Pob KOMOWHATHBHON M3MEHYMBOCTH B CO3[JaHHH T'€HETHYECKOTO Pa3HOOOpas3us B
npezeiax OJHOro BHU/A.

MyTanuoHHasi HM3MEHYMBOCTh. Buapl MyTaluili: Te€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W HWHIYIUPOBAHHBIE MyTalUd. SpepHblE W UUTOIUIA3MATHYECKUE MYTallUHU.
CoMaruueckre W TOJOBbIe MyTanuu. [IpudyuHBI BO3HUKHOBEHUs MyTauil. MyTareHol U uX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOI'O IMpolecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHoW wu3meHunBocTH (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH |
HACJIEACTBEHHOCTb.

Onueenemuka u dNUCCHOMUKA, POJb  INUSEHEMUYECKUX (DAKMOPO8 6 HACIe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMmoHcTpanun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuubpt u cxembl: «Bumasl usMeHUMBOCTH», «MoOAU(PUKAIIMOHHAS W3MEHUYUBOCTDHY,
«KoMmOuHaTUBHAs M3MEHUYUBOCTHY, «Meio3», «OmnonoTBopeHue», «l'eHeTudyeckue 3a0oaeBaHUSL
yesnoBekay, « Buael myranuii».

O6GopynoBaHue: JKUBBIE W TepOapHbIE HDK3EMIUBIPHl KOMHATHBIX PACTeHHM, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopuass  pabGora  «lccrenoBaHne — 3aKOHOMEPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psiJla U BapUALMOHHOW KPUBOID.

IpakTuyeckasi padora «MyTaruu y 1po30Q bl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKa YeI0BeKa

Kapuotun uenmoBeka. MexayHapoaHass MporpaMMa MCCIEIOBAHMS TIE€HOMa YeJOBEKa.
Mertoapl W3ydeHUs TEHETHMKH 4YEIOBEKA: TCHEAIOTHYEeCKUM, OJNM3HEIOBBIA, ITUTOTCHETHUYCCKHUH,
MOMYJISAHUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-TeHETHYeCKUil.  COBpEMEHHOE  OIpeeTCHUE
TEHOTUIIA: MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM uHuciie ¢ noMmounpto [11P-
aHanuza. HacnencrBennsle 3a0oneBanus denoBeka. [ eHHbIE U XpOMOCOMHBIE OOJIE3HHM YETOBEKa.
bosiesHn ¢ HacienCcTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKON TE€HETUKH B
MPEAOTBPAIIEHNA W JICYCHUW TEHETUYECKHX 3a00JIeBaHUN YeloBeKa. MeanKo-TeHETHIECKOe
KOHCyJbTUpOBaHHe. CTBONOBBIE KIETKU. [IOHSATHE «T€HETUYECKOro rpys3a». DTUYECKUE ACMEKThI
WCCIIEIOBAaHHUH B 00JIACTH pPEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['eneTnveckue QakTopsl MOBBIMIEHHON YYBCTBUTEIBLHOCTH 4YEJNOBEKa K (HU3MYEeCKOMy U
XUMHYECKOMY 3arpsi3HEHUIO OKpY Karolen cpenbl. ['eHeTnueckas mpeapacioioxKEHHOCTh YEIOBEKA
K HaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuubr u cxembl: «Kapuotum uenoBeka», «MeToabl HM3yUYEHHS TEHETHKH YEIOBEKAY,
«["eneTnyeckue 3a00I€BaHNs YEIOBEKAY.
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IIpakTnyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiekuusi Opranu3mMoB

JoMecTukanusi W CeleKUus. 3apoKICHUE CeJeKUMM MU JoMecTukanuu. Yuenwe H. U.
Baguiosa o LleHTpax MpoucXoXIeHUs U MHOT00Opa3usi KyJbTYpHBIX pacTeHuil. Ponb cenexkuuu B
CO3JJaHUU COPTOB PACTEHHI U MOPOJ KUBOTHBIX. COpT, MOPOJa, MTaMM. 3aKOH FOMOJIOTHUYECKHUX
panoB B HaciencrBeHHOM uameHuumBocth H. WM. BaBwioBa, ero 3HaueHue JUisi CEJIEKIIMOHHOM
paboTHI.

Meroapl CeneKIMOHHOW pa0oThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M WHIWBHUIYaTbHBIN.
Oranbl KOMOWHAIIMOHHOW ceneKkiuu. VchmbITanne Tpou3BOgUTENled MO TOTOMCTBY. OTOOp 1O
TCHOTHUITYy C IMOMOIIBI0 OIEHKH (PEHOTHIA MOTOMCTBA M OTOOP MO T'€HOTHUITY C IMOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEelEeKIMOHHON paboTel. PanuanuoHHBId
XUMHYECKHA MyTareHe3 Kak WMCTOYHHK MYyTaluid y KYyJbTypHBIX (opM  OpraHusmoB.
Hcnonbs3oBaHre TEHOMHOTO peIaKTUPOBaHUS U METOA0B pekoMOumHaHTHBIX JIHK nnst momyudenus
HCXOJIHOT'O MaTepuaa Jjisl CEeJIeKLIUH.

[lonyuyenue  monuruionzoB.  BuyTpuBumoBas  rubpuausanus.  bruskoponacTBeHHOe
CKpeIMBaHUe, Wi HHOpUAWHT. HepoacTBeHHOE CKpelIBaHue, WM ayTOPUAHHT. ['eTepo3uc u ero
npuanHbl. Mcnonp3oBanue rereposuca B ceneknuu. OtnanénaHas rubpuausanus. [IpeomoneHue
Oecrioiuss MEXBHIOBBIX THOPHIOB. JlOCTHXKEHUS CEeNeKLIUU PACTEHUN WM KUBOTHBIX. «3enénas
DpesonoyusLy.

CoxpaHeHre M HM3y4YCHHE TE€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHMM M HMX JTUKHUX
poauuen JUisi CO3/aHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYJIBTYp. M3yuenue,
COXpaHeHue U YNpagieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHDBIX 8 YEJIAX VIVUULEHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucrne ¢ NpuMeHeHueM COBPEeMEHHbIX Memo008 HAYUHLIX UCCIe008aHULl, Nepedosblix uoell U
nepcneKmueHbX MexHoN0Ul.

JdemoncTpanuu

IToptpersr: H. . BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, I1. II. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl U cxeMbl: «L{eHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTMYECKHUX pPAJIOB B HACIEACTBEHHOW HW3MEHUMBOCTH», «MeETonbl CeneKkun,
«Otnanénnas rubpuanzanus», «MyTareHesy.

JlabopaTopHasi padora «l/3yueHue COpTOB KYJbTYPHBIX PACTEHUMN M TOPOJA JIOMAaIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHre METOJ0B CEJIEKIIUU PACTEHUID.

IIpakTnueckas padora «lIpuBuBKka pacTeHuin».

Ikcekypeusi «OCHOBHBIE METOJbI W JIOCTHIKEHHUS CEJICKIIMA PACTeHW W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIN YYacTOK, B TEIJIMYHOE
XO03SIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buoTrexHoJ0rus U CHHTEeTHYECKAasH OHOJIOTHS

OOBEKTHI, HCIONB3yeMble B OHMOTEXHOJOTHH, — KIETOYHBIE M TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. [paaullMOHHAs OWOTEXHOJOTHUS: XJIeOOIECUCHHE,
MOJIyYeHHUE KHCIOMOJOYHBIX TPOAYKTOB, BUHOAEHE. Mukpobuonorunueckuii cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONIOTHI. [Ipon3BoACTBO O€iKa, aMUHOKHCIOT U BUTAMHHOB.

15



CozmaHue  TEXHOJNOIMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOIO  M3MEHEHMS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO NOJIyYE€HUS OPTaHU3MOB M UX KOMIIOHEHTOB, COJAEPIKAIINUX HE
BCTpEUaroluecs B NpUpojie OMOCUHTETUYECKUE TYTH.

Kinerounas unxkeHepuss. MeTtoapl KyJIbTypbl KIETOK U TKaHEH pPACTEHUM U KUBOTHBIX.
Kpuobanku. Comarmyeckas TuOpuam3anmus W COMaTH4ecKuid sMOpuoreHe3. lcmosibp3zoBaHue
raluiOnJI0B B CEJIEKLUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX awmumen. Fcnonvsoeanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS AMLEKIETOK U KJIOHUPOBAHHME KUBOTHBIX. METO TpaHCIUIAaHTALUU SIep KIETOK.
Texunonocuu  0300poGieHUs,  KYIbMUBUPOBAHUA U  MUKPDOKIOHANILHO20 — DA3MHONCEHUs.
CeNbCKOXO03AUCMBEHHBIX KVIbIMYP.

XpoOMOCOMHAasi U TeHHasi MH)KeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMpPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHMOKEHHST W TIEPCIICKTHUBBI
XPOMOCOMHOM Y T€HHOHN MH)KEHEPHUU. DKOJIOTHYECKHE U ATHUECKHUE TPOOJIEMbl TeHHOW WHKEHEPUH.

Menunuackre OuorexHonoruu. IloctreHomuas mudposas Meaunwaa. [TI[P-muarnocTuka.
MeTa0onoMHBINM aHaJIN3, TEHOLIEHTPUYECKUI aHAIW3 IIPOTEOMa YEJIOBEKa JUIsl OLIEHKH COCTOSHUS
€ro 3/10poBbd. lcnonb3oBaHue CTBOJIOBBIX KIETOK. TapreTHasi Tepamnus paka. 3D-O0uomnxeHepus
Ui pa3paboTku (yHIAaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUH, CO3/IaHUS KOMILIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJOTHH TPEXMEPHOro OMONPUHTHHTa U CKadOIAMHTA Ui PELICHHS
3a7a4 NEPCOHATM3UPOBAHHON MEIULIMHBI.

Cozanue BEKTOPHBIX BakIMH C IENbI0 OOecreueHuss KOMOMHHMPOBAHHOW 3alllUThl OT
Bo30yaureneid OPBU, ycraHoBieHHe MOJEKYJSPHBIX MexaHM3MOB (yHkiuoHupoBanus PHK-
COJIEprKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpauuu

Tabnuue! u cxemsl: «lcronb30BaHle MUKPOOPTaHU3MOB B IIPOMBIIIIJIEHHOM IIPOU3BOJICTBEY,
«Knerounas nnxeHepus», «l 'eHHas HHXEHEPU».

JlabopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llomyueHue MOJIOYHOKHUCIBIX TIPOAYKTOBY.

JIKCKypceust «bHOTEXHOIOrUs — Ba)KHEWIIAas NMPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apokaenne u pa3BUTHE 3BOJIONHOHHBIX NPEACTABJICHUNA B 0M0JIO0THH

OpomonnonHas teopus Y. lapsuna. [Ipeanocsiku BO3HUKHOBEHUS AapBUHU3MA. JKH3HB U
Hay4Has aesatenbHocTh Y. /lapBuHa.

JBrkyuiie cuiibl 3BosonMK BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTh Pa3MHOXKEHHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIM U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTndeckoi Teopun sBomonuu (CTI). HeiltpanbHas Teopus 3BOJIOLMH.
CoBpeMeHHass 3BOJIOIMOHHAS OWONOTHs. 3HAUEHUE HBOJIOIMOHHOW TEOPHUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA.

JdemMoHcTpauuu

[Toprpersr: Apucrorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, K. Krosse, U.
HapsuH, C. C. Yerepuxos, U. U. llImansraysen, Ix. Xongeitn, J. K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npuponsl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m GhopMHPOBaHUS MPUCTIOCOOJICHUNA Y PaCTEeHU W KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmpyra nyremectsust Y. Jlapsuna», «Haxoaku Y. dapunHay,
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«Dopmbl 00prOBI 3a cymiecTBoBaHue», «Iloponabl romybei», «MHorooOpasue KyJIbTypHBIX (HOpM
Karmyctel», «llopoasl goMamHuX >KUBOTHBIX», «Cxema oOpa3oBaHuss HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHS JBMXKYIIMX CHJ O3BOMIONUN», «OCHOBHBIC MOJO0KEHHS
CHHTETUYECKOW TEOPUH IBOIIOLIUI.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[lonmynsuusit Kak »djieMeHTapHas enuHuua HBoiouud. COBpPEeMEHHBIE METOJbI OLIEHKH
TeHETUYECKOT0 pazHoo0pa3usi U CTPYKTYyphl momyisuuid. M3MeHeHne reHooH/1a MOMyJIsSIUuU KaK
AJIEMEHTAapHOE D3BOJIOLMOHHOE SBJICHHME. 3aKOH TeHeThyeckoro paBHoBecust [[x. Xapau, B.
BaiinGepra.

OneMeHTapHble  (HaKTOpHl  (IBMDKYIIME CHJIBI) SBOJIOUMH. MyTalMOHHBIA TMpolecc.
Komb6unatuBHast usMeH4UBOCTh. [[peiid reHoB — cirydaiiHble HEHANpaBiICHHbIE U3MEHEHUS 4acTOT
anneneid B momymauusx. Jddext ocHoBatens. Dggexm Oymuliounozo eopaviuika. CHudcenue
2eHeMU4ecKo20 pazHoobpasusn: npuduHvl u cieocmeus. Ilpossnenue s¢gppexma Opeiigha 2enos 6
oonvwux u  manvlx nonynayusx. Mwurpamun. M3onmsmus  momynsinuii: - reorpaduyueckas
(mpoctpaHcTBeHHas ), Orojgoruveckas (penpoayKTUBHASA).

EctectBennsblit 0T00p — Hampasmstonuii hakrop 3Boonuu. GopMbl €CTECTBEHHOTO 0TOOpa:
IBIDKYIIUH, — CTaOWIM3MPYIOUMH,  paspeiBaomuii  (au3pyntuBHBINA).  [lomoBoit  oTbop.
Bo3HMKHOBEHNE U 3BOJIIOLUS COLIUATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJlbTaT MHUKPOIBOMIONUHU. Bo3HUKHOBEHHE
npucnocoOaeHuit y opranu3zmMoB. ApoMopdo3sl U uauoanantanuu. [Ipumepsl npucnocoOaeHut y
OpraHu3zMoB:  Mop¢osorudeckue,  (HU3MOIOTHYECKHE,  OHMOXMMHUYECKHE,  ITOBEICHYECKHUE.
OTHOCHTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bupn, ero kputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTaT MHMKpPO3BOJIOLHU.
W3onsaumss — kmodeBod  (akrtop BuIooOpa3oBaHus. [lyth M cmocoObl BHI000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduueckoe), CHUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anust, rudpuansans). JJMTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBOMIOLIMOHHOM  OHOJOrMM B pa3pabOTKe HAay4YHbIX METOJOB  COXpaHEHUS
Oouopa3zHooOpa3usi. MHKpPOIBOJIOLNS M KO3BOJIOLUS Iapa3uTOB M HX XO03s5ieB. MexaHu3Mbl
(hopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemoncTpanuu

IToptpetsr: C. C. YerBepukos, . Maiip.

Tabmuipl 1 cxembl: «MyTalmoHHass U3MEHUUBOCTHY, «llomynsnnoHHas CTpyKTypa BUIay,
«Cxema mposiBIeHHS 3akoHa  Xapau—BaitHOepra»,  «J/IBwKymme  CHIBI  DBOJIIOIIUN,
«OKOJIOTHYEeCKasT H30JSIIMs  TOMyJSAIMid  ceBaHCKoM Qopenn», «l'eorpaduyeckas H3OIALUSL
JIMCTBEHHUIIBI CUOMPCKOM M JUCTBEHHUIIB JAaypcKoil», «llomynsioHHbIE BOJHBI YHCICHHOCTU
XUITHUKOB W JKepTB», «Cxema IeWCTBHS €CTECTBEHHOTO oTO0opa», «PDopmbl OOpbOBI 3a
CYILIECTBOBAHHEY, «MHycTpuanbHbIN MEJTaHU3M», «KuBsie HCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexiaromas oOKpacka KHUBOTHBIX»,
«®Duznonoruueckue agantaum», «lIpucrnocoO0neHHOCT, OpPraHu3MOB M €€ OTHOCHTEIBHOCTDHY,
«Kpurepun Buma», «Bunsl-nBoitnuku», «CTpykTypa Buga B npupoae», «CrocoObl
BHmooOpazoBanus»,  «l'eorpaduueckoe  BupooOpa3zoBaHue  TpEX  BUJAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOE BHI000pa3oBaHHe BUAOB CcUHHIY, «[lomuruionnsl pactenuit», «KamyctHo-
pEeNCUHBI THOPUIY.
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ObopynoBanue: repbapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, 4yyela NTHIl W 3Bepei ¢
MpUMepaMu Pa3IMYHBIX MPUCIOCOONICHUH, dYydela MTHUII U 3Beped pa3HBIX BUAOB, TrepOapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padoTa «BrlsBIeHHE N3BMEHUUBOCTH Y OCOOCH OJTHOTO BHJIA».

JlabopaTopnasi padora «IIpucnocobieHuss OpraHu3MOB H HMX OTHOCHTEIbHAs
11e71ecO000Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHICCKOMY KPUTCPUIOY.

Tema 3. Makpo3BoJIIOIIUS U €€ pe3yJibTaThl

MeTtoapl u3yueHuss Makpol3Boitonuu. llameoHTonornueckne MeTo/bl U3yUYEHUsl SBOJIIOLMH.
[Tepexonubie GopMbl U PUITOTCHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduueckue Meroabl uyueHus spononuu. CpaBHeHue (Guopbl U GpayHbl MaTEPUKOB
1 ocTpoBOB. bruoreorpaduyeckue obnactu 3eminn. BUnbI-oHIEMUKU U PEIUKTHL.

OMOpPHUOIOrMYECKUE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METOJbl HM3YyUYEHHUS SBOJIIOIMH.
['enernyeckue MeEXaHU3Mbl SBOJIOLUU OHTOIEHE3a M TIOSBJICHUS 3BOJIOLUOHHBIX HOBILECTB.
['oMonioruyHble U aHAJOTHUYHBIE OpraHbl. PyluMMeHTapHbIE OpraHbl U aTaBU3MBI. MOJEKYISIpHO-
TreHeTUYECKUE, OMOXMMUYECKHE U MaTeMaTUUECKUe METOJIbl U3YUCHUS HBOJIONMU. | OMOIOTHYHbBIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOTEHETHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallH U IBOJIIOLIMSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBuia) BONOUMHU. [Ipunyun cmenvl @yukyuti. HeobpatumocThb
HBOJIIOLIMU. AJJaNTUBHAS paauanusa. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JdemMoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabnuiel 1 cxembl: «DUTOTeHETHUECKUA P JIOMIAAN», «ApPXEONTEPHKC», «3BEpo3yObie
smepb», «Cteronedansy, «Punnoputs», «CemMeHHBIE MAMOPOTHUKWY», «buoreorpaduyueckue
30HBI 3emnu», «Jlpehd koHTHHEHTOB», «PenukTb», «HadanmpHble cTaguu >MOPUOHATBHOTO
pPa3BUTHSI TTO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE W aHAJIOTUYHBIE OPTaHbD», «PyauMEHTHD,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI dYeloBeKa M IIMMIaH3e», «[TaBHbIE HampaBIeHUSI
IBONTIOIINNY, «O0IIHE 3aKOHOMEPHOCTH SBOJTFOIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSKH HCKOMAEMBIX OCTaTKOB OPTaHH3MOB,
MYJSDKH TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB W AaTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe KU3HU Ha 3eMie

Hayunble rumnote3sl MNPOUCXOXKACHUS JKU3HU Ha 3emie. AOUOTeHe3 M IaHCHEepMHS.
JloHay4HbIe TPEICTaBICHUS O 3apOXKACHUM JKU3HU (KpeanuoHusM). [umoresa mocTosHHOTO
caMo3apOo’KJIeHUs KU3HU U €€ onpoBepkeHue onbsitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHoBHbIE 3Tamnbl HeopraHudeckou 3postonuu. IlnanerapHas (reosormyeckasi) IBOJIOLMUS.
Xumuueckasi 3Boonrsa. AOMOTeHHbIN CHHTE3 OPraHNYeCKUX BEIIECTB U3 HeopraHuyeckux. OmnpIT
C. Mumtepa u I'. FOpu. OGpa3zoBanue nonumepoB U3 MoHoMepoB. KoarepBarHas runoresa A. U.
OmnapuHa, runote3a neppuyHoro OynboHa J[k. XonjaelHa, reHerudeckas rumote3a I'. Mémnepa.
PubGosumer (T. Yex) m rumoresa «vmpa PHK» V. T'mnbGepra. dopmupoBanue meMmOpaH u
BO3HMKHOBEHHE ITPOTOKJIETKH.

HUctopus 3emsin u Meroabl €€ u3ydeHMs. [IckomaeMble OpPraHMYECKHME OCTATKH.
I'eoxpononorust u e€ wMeroabl. OrtTHocuTenbHass W aOCOJIOTHAasT  TEOXPOHOJOTHA.
I'eoxpoHoIOrHYecKas mKaja: 30Hbl, 3pbl, IEPUOJBL, JTIOXH.
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Hauanbnble sTanbl opraHudeckod 3BosrouuH. [losBieHHME M 3BOMIOLHUS TMEPBBIX KIETOK.
OBonrorust  Merabonu3Ma. Bo3HHKHOBeHHE TepBbIX 3kocucTeM. COBpEMEHHBIE MHKPOOHBIE
OMOIUIEHKHU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapuoThl 1 3yKapHOTHL.

[Ipoucxoxaenue 3ykapuoT (cuMOUOTeHe3). DBOJIIOIMOHHOE MPOUCXOXKIECHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl BOJIOLUHU BBICIIMX pacTeHuil. OCHOBHbIE apoMop(do3bl pacTeHuid. Brixon
pacTteHuii Ha cymry. IlosiBneHue cHopoBBIX pacTeHHd M 3aBoeBaHME WMMU cylid. CeMeHHbIe
pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tambl HBOJIONHHA KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIICHHE COBPEMEHHBIX THIOB. llepBbie XOpaoBbIe
KUBOTHBIC. JKH3HL B BOJE. DBOJIOIMS MO3BOHOUYHBIX. [Iponcxoxknenue ambpuOuii ¥ pEenTHIIHIA.
[Ipoucxoxaenne wmiekonutamux u ntul. [IpuHmun xmodeBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMY U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3uu Ha 3emiie MO 3paM U NEpPHOJaM: apxeH, MPOTepO30H, Maneo30i, Me3030H,
KaifHo30#. OOI1as XapakTepucTUKa KIIMMaTa M reojIoThYeckux rnpoieccoB. [losBneHue u paciser
XapaKkTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHME: €ro YCIOBUS M BIMSHHE Ha Ta30BBIA COCTaB
aTMoC(epBHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKHE KPHU3HUCHI MPONUUIOro. [IpuumHBI U CleICTBHS
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIH HSKOJIOTMYECKUN Kpu3uc, ero ocobenHoctu. I[IpoGrema
COXpaHeHus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mwupa. [IpuHnUNBl KiaccupuKauu OpPraHU3MOB.
OcCHOBHBIE CUCTEMATHYECKHE TPYIITIBI OPTraHU3MOB.

JdemoncTpanuu

[Hoptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo u3ydeHuto
camMo3apoxJeHus xu3Hn», «Cxema ombita C. Mumnepa, I'. FOpu», «3tanbl HeopraHMuecKou
3BONMIOLUNY, «l'eoxpoHonornyeckas mkana», «HayanbHble 3Tanbl OPraHUYECKON HBOIOLUNY,
«Cxema o0Opa3zoBaHMs DYKapHOT MyTEM CUMOMOTeHe3ay», «CucTemMa ®KUBOW MPUPOIbD, «CTpoeHHe
BUpyca», «Apomopdo3bl  pacteHui», «Punnodute», «OIHOKIETOYHBIE  BOJOPOCIN,
«MHOroKIeTOUHBbIE BOJOPOCHNY, «Mxn», «[lanoporHukmny, «I onoceMeHHble pacTeHus», « Oprassl
IBETKOBBIX pacTeHuit», «Cxema pa3BUTHS JKUBOTHOTO MHPA», «ApOMOpP(}O3bI KUBOTHBIX),
«IIpocreiitmmey, «Kumeunononoctueiey, «llmockue uyepBu», «UneHuctoHorue», «PwIObI,
«3emHoBOaHbIEY, «lIpecmbikatommecs», «IItuupy», «MaekonuTtaronmey, «Pa3Butue XKu3HU B
apXeuckou spe», «Pa3BuTHE KU3HU B NPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B NAICO30MCKOU
ape», «Pa3zBuTme KuU3HM B ME3030MCKOM 3pe», «Pa3BuUTHE KHU3HM B KaWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMA OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapun pacTeHU PA3TMIHBIX OTAEIIOB, KOJJIEKIIMA HACEKOMBIX, BIaKHBIC
npenaparbl KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, dyuena MTHI] U 3Bepei, KOJIEKIIMN OKAMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMBIX, MYIISIKU
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas gaaGoparopHasi pabdora «MoxenupoBanue onbeitoB Muepa—lOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSAMHECHHUN B IEPBUYHON aTMOCchepe».

JlabopaTtopHasi padora «l3yuyeHue u ONUCaHUE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «3yuenrne ocOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTACIIOBY.
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IIpakTunyeckas padora «/3yyeHne ocoOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPOINOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOB/IEHHE MPEACTABIECHUN O IPOUCXOXKACHUM YEIOBEKa. PelnuruosHble BO33pEHMSL.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ )KUBOTHBIMHU. CUCTEMAaTHYECKOE TIOJIOKEHUE YesloBeKa. CBUIETEIbCTBA
CXOACTBA YeJIOBEKa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOpP(dOIOrHuecKre, 3MOPHOIOTHYECKHE,
¢busnonoro-6MoXxuMHUecKre, nopeaeHueckue. OTaudms yesloBeka oT )KUBOTHBIX. [IpsMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BHUTHE TOJOBHOTO MO3ra M BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxyuie cuibl (pakTopbl) aHTpONOreHe3a: Ouojorudyeckue, counaibible. COOTHOIICHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE cTaAuM aHTponoreHe3a. PaHHue yernoBeKoOOpazHble 00€3bsHBI (IPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME TPEAKH YeIOBEKOOOPa3HBIX 00€3bsiH U JIOJEH. ABCTPAIONHUTEKH —
JBYHOTHUE NpEAKu Jtojaeu. YernoBeK yMelblil, MepBble H3rOTOBIEHUS OpyAuill Tpyaa. Yemosek
MPSMOXOAUINI M TEpBbI BBIXON JroAei 3a mpenensl Adpuxu. YenoBek reinenboeprekuii —
OOIMII TIPEIOK HEAHJEPTaThCKOTO YEIIOBEKAa M YeJIOBEKa pasyMHOTO. YeloBeK HeaHIepTaTbCKUN
KaKk BUJ JIOJEH XOJIOOHOTO KJIMMAara. YenoBeK pa3syMHbIH COBPEMEHHOIO THUIA, JEHUCOBCKHM
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka u najaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIM OTOOp B MOMYJSIMSIX YeIOBEKa.
MyTanuoHHbIi Tporiecc W noaumopdusm. [lomynsinuoHHbIE BOJHBI, Apelid reHoB, MUTpanus U
«3(PexT ocHOBaTEND» B MOMYJISALUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbiime pacel: eBporeoujHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBaTOpHajbHast), MOHTOJION IHAs (a3MaTCKO-aMepuKaHcKas). Bpems u nmytu
paccenieHusl yejoBeKa Mo IijaHere. EnMHCTBO yenmoBedeckux pac. HaydHas HecocTOSITENbHOCTb
pacusMma. IlpucrnocoOneHHOCTh 4YeoBeKa K pa3HbIM YCIOBHSIM OKpy)Karolled cpenbl. BrausHue
reorpaduueckoi cpepl U apeiida reHoB Ha MOP(OIIOTHIO U PU3HOIOTHIO YETIOBEKA.

MexXauCUUIUIMHApHbIE  MeToAbl B (usnueckoir  (OMOJIOTMYECKOI)  aHTPOIMOJIOTHUH.
OBOJIOIMOHHAS AHTPOIIOJIOTHSI M TTAJIEOAHTPOIIOJIOT S YEIOBEUECKUX MOoNmysiuuil. buoconunanbHbie
HCCIIeIOBaHMs IPUPOJIbl uenoBeka. McciaenoBanue K03BOMIONUY OMOIOTHYECKOTO U COLUAIIBHOTO B
YeJIOBEKE.

JdemoncTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuprt w  cxembl: «MeToapl  aHTpomonorum», «['OJOBHOW  MO3r  4eJIoBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKeNeT ueloBeKa W CKeleT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBHKyIIME CHJIBI  AHTPOIIOTE€HE3a», «OBOJIOLUOHHOE JPEBO  YEIOBEKAY,
«ABcTpasionurek», «YemoBek ymenbii», «UernmoBek NpAMOXOANIUIY, «JI€eHUCOBCKHMI 4YeIOBEK»
«Heannepranbupb», «KpomanboH1b, «IIpenku yemoBeka», « ITanbl 3BOJIIOIUNA YeIOBEKay, «Pacskl
YEJI0BEKA.

OO6opynoBaHue: MyJISKH OKaMEHeNoCTel, NMpeIMeTOB MaTepUAlIbHOM KYJIbTYphl HPEIKOB
YeloBeKa, penpoaykiuu (pororpadun) KapTHH ¢ MUDOTOTHIECCKUMHA M OMOJIEHCKIME CIOKETaMU
MIPOMCXOXACHUS uesloBeKa, (oTorpapuu HaXOJOK MCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJeT
4eJl0oBEKa, MOJEIb Yepena 4eloBeKa M Yepena IIMMIAaH3€, MOJEIb KHCTU YelIOBEKa U KHCTU
LIMMIIaH3€, MOJEIN TOpCa MIPEIKOB YEIIOBEKA.

JlaGopaTopHas padora «/3yueHne 0ocOOCHHOCTEH CTPOCHHUSI CKeJieTa YeIOBeKa, CBI3aHHBIX
C IPSIMOXO0XKJICHHEM.
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IIpakTnueckas padora «l3ydyeHne 3K0JIOTHUECKUX aJanTalui YEIOBEKAy.

Tema 6. IK0y10TUs — HAYKAa 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHBIX
CHCTEM C OKpPYKaoleil cpenoi

3apokeHue u pa3BuTHE dKooruu B Tpyaax A. ['ymGonsara, K. @. Pynse, H. A. CeBepiiosa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBs3b 3KOJIOTUH C IPYTUMU
HayKaMH.

Metoasl skonorud. IloneBble HaOmOAEHUA. DKCIEPUMEHTHI B JKOJIOTHUHU: MPUPOIHBIE U
naboparopuble. MogenupoBaHue B SKOJIOTHH. MOHUTOPHHI OKpY’Karouled cpeabl: JOKaTbHBIMH,
PETHOHAIBHBIN U TT00ATLHBIH.

3HaueHUE DSKOJOTMYECKUX 3HAHUM [UIsl YellOBEKa. OKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa cCBsi3el uenoBeuecTBa ¢ mpupogoil. DopmupoBaHHE HSKOJIOTMYECKON KYJIbTYpPHl U
9KOJIOTHYECKOM rPaMOTHOCTH HACEJICHUS.

JdemMoHcTpauuu

[Toprpersr: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpr u cxembl: «Pa3nensl sxonmorum», «MeToasl skonorum», «CxemMa MOHUTOPHHTA
OKpYKaIOILIEH Cpeb».

JlabopaTopHas padora «/3ydeHne METO0B KOJIOTMIYECKUX HUCCIICIOBAHUIY.

Tema 7. Opranusmsl U cpea o0UTAHUS

Okonorndeckne (pakTopbl M 3aKOHOMEPHOCTH UX JeicTBus. Kinaccnpukarus s3K0I0rHIecKux
(hakTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. OOIMe 3aKOHOMEPHOCTH JEHCTBUSA
skosiorudeckux (akropos. [IpaBuno munumyma (K. Impenrens, 0. JIuOux). TonepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abunotnueckue ¢akrtopbl. CBeT Kak 3Kojormdeckuil (akrop. JleficTBue pa3HBIX y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYMIbl PACTeHUHW M KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CurHanpHas poisib cBera. doTonepruoausm.

Temmneparypa kak »skosorndeckuid ¢akrop. JleficTBue TemmepaTypbl Ha OpraHU3MBI.
[ToiikuaoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxHocte kak skonoruueckuid Qaxrtop. Ilpucrnocobnenust pacTeHHl K MOAAEPKAHUIO
BojiHOTrO OanaHca. Knaccudukanus pacteHuii mo oTHoIIeHUIo K Boje. [IpucnocoGnenus )KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenbl oOuTaHHs OpPraHW3MOB: BOJHAs, Ha3eMHO-BO3AYLIHas, IOYBEHHAas, TIIyOMHHAs
MO/NOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3UKO-XUMUYECKHE OCOOEHHOCTH cpeJl OOUTaHUS
opranu3MoB. [Ipucnoco01eHns OpraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue purmbl. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE M TFOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN )KU3HU.

XKuznennoie Qopmbl opranusmoB. Ilonsrtue o xusHeHHOW ¢opme. JKusHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTAPHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPAaBBI.
XKuznenusle (OpMbI JKUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOCHHUS
1 00pasa KU3HHU.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cuMOuo3 u ero ¢opmsl. [lapasutusm, Koomnepamus, MyTyajin3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckune B3ammojeiicTBus (Tomuueckue, Gopuueckue, Gadbpudeckue).
3HayeHue OMOTHYECKMX B3aMMOJEHCTBMM AJIsl CyIIECTBOBAHUS OPraHU3MOB B Cpele OOMTaHMS.
[TpuHIMTI KOHKYPEHTHOI'O UCKIIIOUEHHUS.
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JdemMoHcTpanuu

Tabmuiel u cxembl: «Dkonorudeckue (akTopbn, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
IPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «E€IJIOKPOBHBIE JKUBOTHBIEY, «XOJOJHOKPOBHBIE
KHUBOTHBIEY», «DU3NONIOrHYECKUE aJanTallil KUBOTHBIX», «Cpenbl OOUTaHHUS OPraHU3MOBY,
«buonornyeckue purmel», «KusHeHHble (HOpMBI pacTeHHID», «KU3HEHHBIE (HOPMBI KHUBOTHBIXY,
«IJKocHucTeMa MIMPOKOJIMCTBEHHOTO Jecay, «DKOCHUCTeMa XBOMHOro seca», «llemu nutanusy»,
«XumanaectBoy, «Ilapazutuzmy», «Konkypermusy, «Cumonosy, «KommeHcaaInzm.

O6opynoBanue: repbapuu pacTeHUH U IKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTWYECKUX  (akTopoB, repOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTECHUH, CBETOJIIOOMBBIC, TEHEIIOOWBBIE W TEHEBBIHOCIHUBBIE KOMHATHBIC
pacteHusi, repOapuu M KOJUIEKLIUU TETUIOMIOOMUBBIX, 3MMOCTOMKIX, MOPO30YCTOWYMBBIX PACTEHUH,
yyyela NTHI[ W 3Bepeil, repbdapuu pacTeHHil, OTHOCSIIMXCS K Trurpopurtam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJICKIUH >KMBOTHBIX, OOMTAIOMIUX B Pa3HBIX
cpemax, repbapuM HW  KOJJICKUIMM PACTEHWH M  JKMBOTHBIX, OOJAJaloUIMX dYepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH KHU3HH, repOapuil U KOJUICKIIMHA PACTCHUH
Y KUBOTHBIX PA3NIUYHBIX JKU3HEHHBIX (POPM, KOJUIEKIIUH >KMBOTHBIX, YYACTBYIOIIUX B Pa3IHMYHBIX
OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHas padora «BrlsiBJIeHHE TPUCTIOCOOJICHUI OPTAaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTtopnasi pabora «BrbisBleHHEe TPUCTIOCOOTICHUN OPraHU3MOB K  BIIHMSHUIO
TEeMIIepaTypbD».

JlaGopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pACTCHMH U3 Pa3HBIX MECT
OOUTaAHUSD.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIT

DKOJIOTHYECKHE XapaKTepUCTUKU monmyisnuu. [lomymsmus kak Ouonoruyeckas crcTeMa.
Pons HeomHopomHOCTH cpefbl, (u3mdeckux OapbepoB M OCOOCHHOCTEW OMOJIOTHMH BHJIOB B
(hopMUPOBAHUHM TIPOCTPAHCTBEHHOW CTPYKTYpbl momyJsisiinii. OCHOBHBIEC MOKa3aTeIN MOMYJISINN:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTAa,
CMEPTHOCTb, MUTpaLUSI.

Dkoyornuyeckas CTpykTypa mnomyisiuu. OIleHKa YUCICHHOCTH Tomyssiuu. J[uHamuka
MOMYJSIUUM U €€ peryisuus. buoTndecknii moTeHUHAT NOMYJAUU. MOJEIMpoBaHUE THUHAMUKHU
nonynsuun. KpuBbsle pocra uMcieHHOCTH mnomyisiuMud. KpuBble BbDKHMBaHUS. Perynsuus
YUCIIEHHOCTH TMOMYJSAIUA: poib (HAaKTOPOB, 3aBUCIIIUX U HE 3aBUCSIIUX OT TMJIOTHOCTH.
DKojoruveckue crpareru BuaoB (I- u K-ctparerun).

[lonssitue 00 »SKoMoOrMUYecKo HUIIE BHAa. Mectroobutanue. MHOroMepHas MOJEIb
skosiornyeckor Humm Jx.M. XarumHcoHna. Pazmepsl skonorndeckod Humd. [loTeHuunanbHas u
peann30BaHHAS HUIIIU.

Bun kak cucrema nomynsauuid. Apeansl BHIOB. Buasl M HMX KU3HEHHBIE CTPaTETHH.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIi )KUBOTHBIX. BHoNOrnyeckne nHBa3uu 4y>KepoIHbIX
BUJIOB.

JdemMoHcTpauuu

[Toprper: Ix. N. XatunHCOH.

Tabnuiel 1 cXeMbl: «DKOJOTHYECKHE XapaKTePUCTUKHU MOmyssun», «IIpocTpancTBenHas
CTpyKTypa mnomyisiiuu», «Bo3pacTHeie mnupamuabl nonyasuuun», «CKOpOCTh — 3acelleHus
MOBEPXHOCTH 3E€MJIM PA3JIUYHBIMU OpraHusmMammy», «Mopenb 3konorndeckod Humm Jx. .
XaTuynHCOHAY.
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O6opynoBanue: repOapuu paCTCHUA, KOJJIEKIIUN )KHBOTHBIX.
JlabopaTopnasi padora «IIpucnocoOneHus ceMsSH paCTEHUI K PacCEICHUIO.

Tema 9. Jkoj10rus co001IECTB. IKOJOTHYECKUE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy OpraHu3MaMu B
ouoreHose.

DxocucTtema Kak oTkpbITas cucrema (A. J[x. Tencnu). @yHKIMOHATBHBIE OJJOKH OPTaHU3MOB
B 9KOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, penyleHTsl. Tpoduueckue yposuu. Tpoduueckue nemnu
u cetd. AGuotnyeckue 610ku 3xocucteM. [louBel U mibl B sKocucTeMax. KpyroBopor Beiects u
IIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKA3aTEJIM KOCUCTEMBI. buomacca u mpoaykuusa. DKOJOTMYECKHE NMHPaMUIbI
yrcesn, OnomMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @uyxmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — CyKieccuu. [lepBUYHbIE W BTOPHUYHBIE CYKLIECCHH M HX
IPUYMHBI.  AHTPOIIOT€HHBIE  BO3JIEHCTBUS Ha  Ccykueccuu. KiumakcHoe — cooOIIecTBO.
buopasnoobpasue u moaHOTa KPYroBOpPOTa BEHIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmembl 03€p U peK. IDKocucmemvl MoOpeu U OKeaHos.
Oxocucmemvl mynop, 1ecos, cmenell, nyCmvlHb.

AHTpOIIOTeHHBIE ~ 3KOcHUCTeMBl.  Arposkocuctema. Arpoueno3. Paszmuuus — mexny
aQHTPONOTEHHBIMU U MPUPOIHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. 'opojckas ¢uiopa u ¢ayHa.
CuHaHTpOIU3aIHs TOPOICKOH (payHbl. bromorndeckoe 1 X035HCTBEHHOE 3HAUCHHE arpOIKOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B HKOCHCTEMaX.
Ponv kackaonozo sppexma u 6udos-3ouguxamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEPrUM MU BEUIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMAaMH. Y CTOWYMBOCTH
OPTaHU3MOB, OIS U YKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/ICHCTBHUI.

Mexanuzmvl  8030elicmeus  3a2psA3HeHUull  pasHvlX — Muno8 Ha  CYOOPeaHU3ZMEeHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbL  IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeTofd0I0rusi MOHUTOPHHIA €CTECTBEHHBIX H
AHTPOITOTEHHBIX IKOCHUCTEM.

JdemoncTpanuu

IToprper: A. Jlxk. Tencau.

Tabmuipr 1 cxembl: «CTpyKTypa OHMOIEHO3a», «DKOCHCTEMAa IIUPOKOIMCTBEHHOIO JIeCay,
«9KocucTeMa XBOWHOro Jjeca», «OyHKIUOHAJIbHBIE TPYMIBI OPraHU3MOB B OSKOCHUCTEME),
«KpyroBopor BemecTtB B 3kocucteme», «llenmn mnwuTaHus (macTOuWIIHAs, JETPUTHAs)»,
«DKoJIOTHYeCcKasl MUpaMuja 4Yuce», «IKoJOorudyeckas nupaMmuga OMoMacch», «IKOJIOrmyeckas
nupamua sHepruny», «O0pa3oBanue O6onoray, «llepBuunas cykueccus», «BoccraHoBieHue yeca
rociie moxkapa», «9KoCUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BelecTB M MOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosKocHCTEM.

Ob6opynoBanue: repOapuul pacTeHUH, KOJJIKIIMM HACEKOMBIX, dydeja NTHIl U 3Bepeid,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypo03KOCHUCTEMBIY.

JlaGopaTtopHas padora «/3ydyeHue pa3HOOOpa3us MEIKUX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX IKOCHCTEMAX.

IKCKYpcHsi «DKCKYpCUsi B THUIWYHBIM OworeorneHo3 (B myOpaBy, OepesHsK, €IbHUK, Ha
CYXOJOJbHBIN WIH MIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».
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IKCKypeHust «IKCKypCHsl B arpO’KOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocUCTEMA

buocdepa — oOmeruianerapuas o06o104yka 3emild, TJie CYIIECTBYET WJIM CYIIECTBOBAJa
®u3Hb. PazButue mpencraBieHuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. . Bepuaackoro o
ouocdepe. O6mactu 6nocdeps! u e€ cocran. XKuboe BeniecTBo Onochepsl 1 ero GyHKINH.

3akoHOMEpHOCTH cyiecTBoBaHusl Onocdepbl. OcobeHHOCTH OMochepsl Kak TII0OAIbHON
skocuctembl. J[uHamuyeckoe paBHOBecue B Omochepe. KpyroBopoTel  BemiecTB U
OMOreoOXMMHYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMUYHOCTH siBieHUI B Orocdepe.

3onanbHOCTh OMOchepbl. Ilonstue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpPA, XBOHHBIC
Jeca, CMEIIaHHbIE W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CABAHHBI, ITyCTBHIHH, TPOIUYECKHUE Jieca,
BBICOKOTOphs. Kimumar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u (pyHKUHUS KUBBIX CHCTEM, OLIEHKA WX PECYpCHOro MOTEeHIHMaaa U OuocdepHbIxX
GYyHKIHHA.

JdemMoHcTpauuu

[Hoptpetsr: B. U. Bepuaackuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdeprr 3emnu», «KpyroBopor azora B mpupozae», «Kpyrosopot
yriepoaa B mpupone», «Kpyroopor kuciopona B mpupojae», «KpyroBopoT BOJIBI B MPHPOICY,
«OcHoBHBIE OMOMBI cymny, «Kmumarnueckue nosica 3emumy, « Tyanpay, «Taiiray, «CMenranHbIi
necy, «lllupokonucTBeHHsli Jgecy, «Crenby, «CaBanHay, «[lycteiaay, « Tponnueckuii gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kawomas cpeaa

DKoslornyeckre KpU3UChl M UX MpUUuHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpszHenue
BO3QYyIIHOM cpenpl. OXpaHa Bo3ayXa. 3arpsi3HEHHE BOJHOM cpelpl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3Menenue knumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa paCTUTEIBLHOTO U
AKHUBOTHOTO MHpa. OCHOBHbIE MPUHLUIBI OXpaHbl Mpupoabl. KpacHbie kHuru. Ocobo oxpaHsemble
npupoausie Tepputopun (OOIIT). borannueckue cajapl M 300JI0THYECKHE TTAPKU.

OcCHOBHbIE TPUHLUIIBI YCTOWYMBOTO Pa3BUTHs 4eJOBEYECTBA M MPUPOAbl. ParmoHanibHOE
MPUPOJONOIB30BaHNE UM  COXpaHEHue Ouonoruueckoro pasHoodOpaszus 3emun. OOmue
3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTMYECKHX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3HCa U
€r0 BEPOSATHBIE MTOCIIEACTBUS.

Pa3BuTHe MeTOI0B MOHUTOPUHTA Pa3BUTHs OMACHBIX TEXHOTEHHBIX mpoleccoB. Cucmemuble
uccneoosanusi nepexooa K pecypcocoepezaioujeil U  KOHKYPEHMOCHOCOOHOU  dHep2emuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvie uHgopmayuoHusvie cucmemul,
obecneyusaroujue 00Cmyn K UHGOPpMAyUU N0 COCMOAHUIO OMOENbHLIX 81008 U IKocucmem. OCcHOBbL
aKopeadunumayuu dKocucmem u cnocobos 00pvobl ¢ Ouonospedcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabnuue! u cxeMmsl: «3arpsizHeHne atMochepbly, «3arps3HeHne ruapocheps», «3arps3HeHue
nouBel», «llapauKOBEIT 3hderT», «Ocob0 OxpaHseMble NPUPOJHBIC TEPPUTOPUN», «Mojenn
YIPABIIIEMOTO MHUPa.

Ob6opynoBanue: (oTtorpadun oxpaHsieMbIX pacTeHuil M >kuBOTHbIX KpacHoit kuuru Poccuiickoii
®enepaunn, KpacHol KHUTM pervuoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOIMMHCS
IIporpamMMm cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IPEAMETHBIE.

B crpykType NMYHOCTHBIX pPE3YyJbTATOB OCBOEHMS IMPOrpaMMbl IO OHOJOTMM BBIIEICHBI
CJIEAYIOLIME COCTABIIAIOLINE: OCO3ZHAHUE 00YyYaIOLUIMMUCA POCCUHCKOM IrpaX1aHCKOW UAEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTA ¥ CAMOOIIPENCIICHUIO, HAluYue MOMueayuu K
00y4YeHHIO OMOJIOTUH, YeleHanpasienHoe paseumiue BHYTPEHHUX YOSKICHUN JTUYHOCTH HA OCHOBE
KJIIOYEBbIX LIEHHOCTEH U UCTOPUYECKUX TPAAULIUI pa3BUTUS OMOJIOTUYECKOT0 3HAHUS, 20MOGHOCHb
u cnocobnocms OOYyYalOIUXCA PYKOBOJCTBOBAaTbCSI B CBOEH JI€ATENBHOCTU IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAMH, TPUCYIIMMU CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHMs, Haiuyue
npaoCco3HaHUusi YKOJOTHYECKON KYJIbTYPBI, CHOCOOHOCIMU CMA8UmMb TEIH U CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS MPOrpaMMbl IO OWOJIOTUM JOCTUTAIOTCS B €AMHCTBE
y4eOHOH W BOCIHTATEIBHON NESITEIHLHOCTH B COOTBETCTBHH C TPAAMIMOHHBIMH POCCHHCKUMH
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKMMM M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM, HPUHATHIMH B
o0lIecTBe IpaBUJIaMM W HOPMaMHU IIOBEIEHUS U CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH INO3ULMUM JUYHOCTH, NAaTPUOTU3MA U
YBOKEHHs K 3aKOHY M IIPAaBONOPSIAKY, YEIOBEKY TpyJa M CTaplIeMy IIOKOJEHHUIO, B3aUMHOTO
yBaXXeHMsI, 0EpEKHOTO OTHOIICHUSI K KyJIbTYPHOMY HaclI€AMIO U TPAJIULUAM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoin denepannu, IpUpOIE U OKPYKAIOIIEH Cpee.

JINYyHOCTHBIE PE3yJbTaThl OCBOCHMS Yy4deOHOro mpeamera «bHOJOTHS» NOKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCS pPYKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKACHUMH,
COOTBETCTBYIOLIUX TPAJIUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B NPOLIECCE PEaTU3allii OCHOBHBIX HAIpPaBJIECHUI BOCIHUTATEIBHON
NEeATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIMM  OOydYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOIr0 O0IIECTBa;

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX MIpaB U OOsA3aHHOCTEH, YBa)K€HHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM NEATENbHOCTH NPU CO3/JaHUHM YUEOHBIX MPOEKTOB,
peleHNH yueOHbIX U 03HaBaTeIbHbBIX 33Ja4, BHIIOJHEHUH OMOIOTHUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
’KU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOMX NEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO B3aHMMOJAEHCTBUS
JoZIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEGHHOCTSMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHUS Yy4eOHBIX,
M03HABATENbHBIX U UCCIIE0OBATENBCKUX 3a/]a4, YBaXKUTEIHHOIO OTHOIIEHHUS K MHEHHIO ONIIIOHEHTOB
pu 00CYXKIEHUH CIIOPHBIX BOIMPOCOB OMOJIIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:
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c(OPMHPOBAHHOCTh POCCHMCKON TPaKIaHCKOM HMIEHTHUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
CBOEMY HapoOy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHOMU, ropaoCcTH 3a CBOM Kpai, cBo0 Ponuny,
CBOM SA3BIK U KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIECIUI0 U MaMITHUKAM IPUPOJBI, JOCTHKEHHUAM
Poccuu B Hayke, HICKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIEHMBATh BKJIAJ POCCHICKHUX YUYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
IIOHMMaHMs 3HaueHHs OWOJOTMM B IO3HAHMM 3aKOHOB IPUPOABI, B JKU3HU YEJIOBEKa U
COBPEMEHHOI0 00I11EeCTBa;

uzelHas yoe:xxIEHHOCTb, TOTOBHOCTh K CIIy’KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE NYXOBHBIX IEHHOCTEN POCCUICKOr0 Hapoa;

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 IIOBEACHUS;

CTIOCOOHOCTH OLIEHMBATH CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHUPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIAJa B IOCTPOEHHE YCTOMUUBOTO OYIyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTEIAM, CO3/aHUI0 CEMBU HA OCHOBE OCO3HAHHOIO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUH C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHUE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAyYHOI'O M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHUH;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHHE MPOSIBISTH
KauecTBa TBOPYECKOW JTMYHOCTH;

S) ¢pusuveckoro BocnuTaHUA, (POPMHUPOBAHUS KYJBTYPHI 310POBbS H IMOLMOHAJIBHOI0
os1aromosty4ms:

MMOHMMAaHUE M pean3alius 37J0pOBOTO M Oe30macHOro obpasza KU3HH (370pOBOE TMUTAHUE,
COOJIFOJICHNE TUTHEHWYECKUX TMpaBWJI M HOPM, COAaHCUPOBAHHBIM pPEXHMM 3aHATHH M OT/AbIXA,
peryisipHas pu3nuecKasi akTUBHOCTB), O€pPEKHOI0, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOTO OTHOIIECHHUS
K COOCTBEHHOMY (hU3MUECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

MMOHMMAaHHE IEHHOCTH MPaBUJI WHIAUBUAYAIBHOIO U KOJUIEKTUBHOTO OE€30MACHOTO MOBEACHHUS
B CUTYalLlUAX, YTPOXKAIOIINX 340POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TOCIEJACTBUA W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJIEHHs aJIKOTroJs,
HapKOTHUKOB, KYpEeHHUS]);

6) TPyA0BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K AQKTUBHOH JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOM HaIlpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TaKyIO JAESITEIbHOCTD;

UHTEpPEC K pazNuyHbIM cdepaM NpoPecCHOHATbHONW NEesATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOP OyayIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpPa30BaHUIO M €caMOOOpa30BaHMIO HA TPOTKEHHM BCeH
KHU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeco00pa3Hoe OTHOIIECHHE K NMPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYILLECTBOBAaHMUS;

MOBBIIIEHUE YPOBHSI HKOJOTHYECKOM KyJbTYphl: NPUOOPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCIEICTBUAN IJI OKPYXKAIOLIEH CPENbI;
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OCO3HAHME TTI00AILHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U IyTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIb30BaTh MPHOOpETaeMble MTPH U3YUCHUU OUOJIOTUH 3HAHUS U YMEHHS TIPH
peleHry MpodJieM, CBS3aHHBIX C PALMOHAIBHBIM IMPHPOJIONOJIE30BAaHUEM (COOJIIOJICHUE MpaBHUII
IIOBE/ICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAHEHUE PAaBHOBECHS B DKOCUCTEMAX, OXpaHy BUOB,
aKocucTeM, orochepsl);

AKTUBHOE HENPUATHUE NEHCTBUM, IPUHOCAIIUX BPEI OKPYIKAOILIEH IPUPOJIHOM Cpesle, yMEHUE
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEIIPUHUMAEMBIX ACHCTBUI 1
IIPEIOTBPAILATD UX;

HaJIMYME€ PAa3BUTOrO DSKOJOTMYECKOIO MBIIUICHHS, 3KOJIOIMYECKON KYJBTYpbI, OIIbITA
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbHCS HMMHM B
[I03HABATECJIIbHOW, KOMMYHMKAaTMBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH IKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 IO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOLIECTBEHHOM IIPaKTHUKH, OCHOBAaHHOIO HA JMAJOre KyJbTyp, CIHOCOOCTBYIOLIETIO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJECHCTBUS
MEX1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHWMaHKWE CrIeUU(pUKA OHOIOTUM KaK HayKH, OCO3HaHHsS €€ poiu B (OPMHPOBAHUHU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JJaHUM LIEJOCTHOIO MPEJCTaBICHUS 00 OKpY’KaroIleM
MHpE KaK O €IMHCTBE IPUPObI, YeIOBEKa U O0IECTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NMPo0JIeM COXPAaHEHUS IPUPOJHOTO PaBHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JUIsl COBPEMEHHOM IMBMIIM3AIMK: 00ecredeHUs
HOBOTO YPOBHSI Pa3BUTHsS MEIULUHBI, CO3/1aHUE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEUYECTBA, MOUCKA MyTeH BHIXOJA U3 TII0OATIBHBIX
9KOJIOTMUECKUX MpoOsieM M oOecreueHus: nepexojia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B IMOJYYEHMHM OMOJIOTMYECKHUX 3HAHUN B LESIX TMOBBILICHUS OOIIEeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM YacTH ()yHKIMOHAJIbHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOil Ipu U3y4eHUu OUOJIOTHH;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHHWs, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIs aHanuu3a W OOBSCHEHUS SBJICHUHN
OKpY’KAalOIIer0 MHpa M MNPOUCXOJAIIMX B HEM H3MEHEHHWH, yMeHHe jenaTb OOOCHOBaHHBIE
3aKJIIOUYEHHST Ha OCHOBE HAyuyHbIX (DaKTOB U HMEIOIIUXCS JIAHHBIX C IEJIbI0 TOJy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCIIOIB30BATh OMOJIOTHYECKHE 3HAHUS JJISl PELICHUs TpobIemM
B PEANIBHBIX )KM3HEHHBIX CUTYyalMsIX;

OCO3HaHUE I[EHHOCTH HAyYHOW JAESITEIBHOCTH, TOTOBHOCTh OCYILECTBIISTh INPOEKTHYIO M
HCCIIEA0BATENBCKYIO AESATENBHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IMOJyYEHHMIO HOBBIX 3HaHUM 1O OHOJIOTMH B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI
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MeramnpeaMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mpeaMera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble 11 (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKIAMCLUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHayYHbIE TOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cieun(uKy METOIOB IO3HaHUs, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, 3HEPrus,
SBJICHHE, MIPOIIECC, CHCTEMa, HAyYHBIA (PAaKT, MPUHLUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHKe, HaOII0IeHUE, W3MEpPEHHE, SKCIIEPUMEHT W JpPYTUe); YHHUBEPCAJbHBIE Yy4YeOHBIC

neiictBus  (IO3HaBaTellbHbIE,  KOMMYHUKATHBHBIC,  PETyJATHUBHBIE),  OOECIEUMBAIOIINE
¢dbopmupoBanue (QYHKIMOHATBHOW TPaMOTHOCTH M COLMAIBHOW KOMIIETEHLUH OO0YYaroIIuXCs;
CIOCOOHOCTH o0Oy4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,

MHUpPOBO33pDEHUYECKHE 3HAHWS W YyHHUBEpCaJbHbIC Yy4eOHbIE JCHCTBHS B I03HABATEIbHOM U
COLIMAJIBHOM ITPAKTHKE.

B pesynbrate wu3ydeHus OHOJOIMH Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus Yy
oOyuaromierocsi OyayT chopMupoBaHbl IO3HABaTeJIbHbIE YHHMBEpCalbHbIE YydeOHbIE JeicTBuS,
KOMMYHHUKATHUBHBIE YHUBEpCaJIbHbIE yueOHbIE JEHCTBUS, PEryIsTUBHbIE YHUBEPCAIbHbIE yUeOHbIE
JEHCTBUS, COBMECTHASI I€ATEIbHOCTD.

MeramnpeaMeTHble pe3yJsibTaTbl OCBOEHHsI IPOTrpaMMbl CPEIHEro o0mero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OgyajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3HpOBaTh MpoOieMy, paccMarpuBath e€
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOECHUU 3HAHUM NMPUEMBI JIOTHYECKOTO MBILIUIEHUS (aHAINW3a, CUHTE3a,
CpaBHEHHUsA, KiIacCUPUKAIKMK, OOO0OIIEHUS), PACKPhIBAaTh CMBICT OHOJOTUYECKUX TOHATUM
(BBLAETIATH WX XapaKTepHble IPU3HAKU, YCTAHABIUBATD CBA3U C IPYTMMHU MOHATHIMM);

ONpEAENATh L€ JAEATEIbHOCTH, 3aJaBas IapaMETpbl W KPUTEPUU HMX JOCTHIKECHMS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU LIETSMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TMOHATHS JUIsl OOBSCHEHUS (PAKTOB M SBICHUHN KUBOM
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTHBHbIE, NEIyKTHUBHbBIE, 110 aHAJIOIMU), BBISBIATDH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pacCMaTpUBAEMbIX SBJICHUSAX, (POPMYIMpPOBATH BBIBOJBI U
3aKJIIOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA I IPEICTaBICHMs CYIIECTBEHHBIX CBS3EH U
OTHOLICHUHA B H3y4aeMbIX OHMOJOIMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbiBaTh IJIaH pEHIeHUs MPOOJIeMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaibHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JAEITEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIbTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPAOOTy B YCIOBUSIX PEATbHOr0, BUPTYAJIbHOIO H
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJI/IETh HABbIKAMHU Y4eOHO-HMCCIIEI0BATENbCKOW W TPOEKTHOW JEsTeNbHOCTH, HaBBIKAMH
paspelieHus mpobiieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOIOB
pelIeHNs TPAaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB II03HAHUS;
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UCIOJb30BATh PA3JIMYHBbIE BHJBI JAEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEpOpEeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B Y4YeOHBIX CHTyallHsX, B TOM 4YHCIE TpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX POEKTOB;

(¢bopMUpOBaTh HAY4YHBIA THUIl MBILIUICHUS, BJIAJETh HAy4YHOH TEPMHHOJIOTHEH, KIIOUEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/Jadd B 0OOpa30BATEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBA3U U aKTyaJU3UpOBATh 3a]auy, BBIABUTATh TUIIOTE3Y
e€ pelleHus, HaXOIUTh apTyMEHTHI JJIsl JJOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MMapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJE PELIEHUS 3aJa4M pe3yjbTaTbl, KpUTUUECKHU OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;

OCYIIECTBIATh LI€JICHANPABICHHBI IMOUCK IIEPEHOCAa CPEICTB U CHOCOOOB JAEHMCTBUS B
podecCHOHATTLHYIO CPeay;

yMETh  MEPEHOCUTh 3HAHMSA B  TIO3HABATENBHYI0 W  NPAKTHYECKyl0  o0jacTtu
KHU3HECATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTe;

BBIIBUTaTh HOBBIC HWJEH, NpeAJaraTh OPUTHHAIBHBIE TOAXOIbl M PELICHHS, CTaBUTh
MpoOJIeMBI U 3a/1a4H, TOMYCKAOIINE allbTEePHATUBHBIE PEIICHHUS.

3) pabora c unopmaunmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(POpManuu (TEKCTe y4eOHOTro MOocoOus,
HAy4YHO-TIONYJIIPHOM JUTEepaType, OMOJIOIMYECKHX CJIOBApPSAX M CHPABOYHHKAX, KOMIIbIOTEPHBIX
0azax naHHBIX, B VIHTepHeTe), aHamM3UpOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U (POopM
NIPEJCTaBICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTbD;

(¢bopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3jIMyYHble METOJbl NpPU IOUCKE H OTOOpe
Ouosornueckoil nHPpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJHEHHS YUEeOHBIX 33/1a4;

MpUOOpETaTh OMBIT HCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILIEHCTBOBATh KYJIbTYpPY aKTHBHOI'O UCIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAJIbHYIO (OpMYy MpEICTaBICHHUsS OMOJOTHYECKON
nHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TAOJIUIbI, PUCYHKHU U JIPYTOe€);

UCIOJb30BaTh HAYYHBIM S3bIK B KauyecTBe CpPEACTBa MHpU paboTe ¢ OMOIOTHYECKON
uHpopManuen: TPUMEHATh XUMHYECKHe, (U3MYECKHe M MaTeMaTHYeCKHUEe 3HAKU U CHMBOIIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPYy, WCIOIB30BaTh W MPeoOpa3oBBIBaATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABaHWS W 3alIUTHl  WHPOpMAIUH, HHPOPMAIIMOHHOM
0€30MaCHOCTH JTMYHOCTH.

OgJiaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

1) o6enmue:

OCYIIECTBIATH KOMMYHHKAIIMK BO BCeX cepax >KU3HU, aKTUBHO yUacCTBOBATh B JHAJIOTe MITU
JMCKYCCHH T10 CYILECTBY 00CY>K1aeMoii TeMbl (YMEHHE 33aJaBaTh BOIPOCHI, BHICKA3bIBATH CYKACHUS
OTHOCHUTENIbHO BBINIOJHEHUS MpeajaraeMoil 3ajayu, y4uThIBaTh HWHTEPEChl U COIJIACOBAaHHOCTh
MO3UIUHI IPYTUX YYaCTHUKOB AHANIOra WIN JUCKYCCUHN);

pacrio3HaBaTh HeBepOabHbIE CPEICTBA OOLICHUS, IOHUMATh 3HAUYE€HHE COLUAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHTyallui, YMETh CMSTr4aTh KOH(DIUKTHI M BECTH
MIEPETOBOPHL;
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BJIAJICTh PA3NMYHBIMH CIOCOOaMU OOIIECHHWS M B3aMMOJCHUCTBHS, MOHUMATh HaMEpPEHHS
APYTHX JIIOJICH, TPOSBIATh YBOKHUTEIBHOE OTHOLICHUE K COOECETHHKY M B KOPPEKTHOM (opme
(bOpMyITUpPOBATH CBOM BO3PAXKEHHUS,;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:

MOHUMATh M WCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHAMBUAYAIBbHOH PaOOTHI MpH
penIeHny OMOJIOTHYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX
(bopM B3auMOEHCTBHUS NIPH PELUICHUH yu4eOHOH 3a/1auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHH C yd4€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KIOT0 WiICHA KOJUIEKTHUBA;

NPUHUMATh 1I€JTH COBMECTHOM JIESTEIbHOCTH, OPIraHU30BBIBATh U KOOPIMHUPOBATh JCHCTBHSI
no e¢ JIOCTIKCHMIO: COCTABIATH IUIAaH JEHCTBUI, pacnpeienirh pOId C Y4€TOM MHEHHH
Y4YaCTHHKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOW paboThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KAKJOT0 YYaCTHHKA KOMAHJbI B OOIIUI pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HICU C IO3UIMU HOBH3HBI, OPHUTHHAIBHOCTH,
PaKTHYECKON 3HAYHMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3TIMUHBIX CUTYAIHSX, TPOSIBIISATH
TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATHBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PeryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopranu3anus:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBIICHHS TIPOOJIEM U MX PEIICHHUS B )KU3HCHHBIX
Y Y4COHBIX CUTYAIIHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH IEJIeBBIE U CMBICIIOBBIE YCTAaHOBKM B CBOUX
JNeUCTBUSAX M TOCTYNKax IO OTHOLICHHWIO K >KMBOH HPUPOZAE, CBOEMY 3/0POBBIO M 3J10POBBIO
OKPY’KaIOMIHX;

CaMOCTOSITENTFHO OCYIIECTBIISTh TIO3HABATENFHYIO JIEATEIILHOCTh, BBISABISATH MPOOIEMEI,
CTaBUTh M (POPMYIIUPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEAIOUTEHUII;

J1aBaTh OIIEHKY HOBBIM CHTYAaIUSIM;

pacHMpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEUICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT,

CIIOCOOCTBOBaTh (DOPMHPOBAHHIO U TPOSBICHHIO IIMPOKOW IPYIHWIIMU B Pa3HBIX 00JACTSIX
3HAHHH, MOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENLHBIN U KYJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHBBI B JICATECIBHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU TIO3HABATENHbHOU Pe(IEKCUH KaK OCO3HAHMUS COBEPIIAEMBIX JCHCTBUH H
MBICITHTEIBHBIX MPOIECCOB, UX PE3YIhTaTOB M OCHOBAHHIA, NCIIOIB30BATh MPUEMBI Pe(ICKCUU ISt
OILIEHKU CHTYaIllH, BHIOOpa BEPHOTO PEIICHHS,;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEILICHUS 10 HX CHIDKCHHUIO;

NPUHUMATh MOTUBBI M apTYMEHTBI IPYTUX [IPU aHAIN3E Pe3yIbTaTOB ACATCIbHOCTH;

3) npuHsiTHE CeOsT M APYTHX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU M JOCTOMHCTBA;
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IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTaTOB ACITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOro YesioBeKa.
INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl OCBOSHHS coAepXkaHus ydyeOHoro mpenmera «buomorus» Ha
yrayOlnEHHOM ypOBHE OPUEHTHPOBAHBI Ha obOecriedeHre MPOPUIBHOTO O0yYeHHUs O0YyYaroIIuXCs
ouosnoruy. OHU BKIIIOYAIOT: CHElU(pUUECKHUe Ui OMOJIOTUN HAy4YHbIE 3HAHMS, YMEHHS U CIIOCOOBI
NEHCTBUI 1O OCBOCHHIO, MHTEPIpETAllMM U MPeoOpa30BaHUIO 3HAHUM, BHUIBI JEATEIBHOCTH I10
MOJIyYEHUIO HOBBIX 3HAHUH M UX NPUMEHEHHUIO B Pa3IMYHbIX Y4YEOHBIX, a TaKXKe B peajbHBIX
KU3HEHHBIX cUuTyanusax. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 10 TOJaM U3YUYCHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE€ W POJHM OMOJIOTUU B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMUPOBaHUH ECTECTBCHHO-HAYYHOW KapTHHBI MHPA, B MO3HAHUU 3aKOHOB MIPUPOJIBI M PEIICHUU
poOJIeM PalOHAIBHOTO MPHPOJIOTIONB30BaHM, O BKJIAIE POCCHUCKHUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHUCTEMOW OHMOJOTMYECKMX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolIne
OMOJIOTUYECKHE TEPMUHBI W TIOHATHS (PKU3HB, KIJIETKA, OpPTraHW3M, METaboIM3M, TOMEOCTa3,
CaMOpEryJIlMs, CaMOBOCIIPOU3BEJCHUE, HACIEICTBEHHOCTb, MU3MEHUUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopus T. [lIanna, M. llneiinena, P. Bupxosa, xpoMmocoMHast
Teopus HacienctBeHHoctu T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax MHOrooopasusi u
MIPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHO00pa3Hsi TOTOMKOB TIEPBOTO MOKOJICHHUS,
pacllerieHtsl, YUCTOTHl FaMeT, He3aBUCUMOTro HacienoBaHus ['. MeHens, roMoJ0oTH4ecKiX psoB
B HacyenCcTBeHHOM n3mMenunBoct H. M. BaBuiosa), npuHIUIBI (KOMIIEMEHTAPHOCTH);

BIIQ/ICHUE OCHOBHBIMH METOJAMH HAay4YHOTO TO3HAHHS, MCIOJb3YyeMbIX B OHOIOTHYECKUX
HCCTIEOBAHUSX JKUBBIX 00BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOTIOJICHUE, DKCIIEPUMEHT);

YMEHUE BBIICNATH CYIICCTBEHHBIC IMPU3HAKW: BUPYCOB, KIJIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIIe OakTepuii, TpuOOB, pPacTeHUH,
KUBOTHBIX U YE€JIOBEKAa, CTPOCHMSI OPraHOB M CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOINX B OpraHW3MaX PacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BEIIeCTB (MeTaboJn3M), MpPEBpallleHUs] YHEPIUH, OpOKEeHHUs,
aBTOTPO(HOTO U reTepoTpodHOrO TUIMIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUT03a, MEH03a,
ramMeTorenesa, MOpHoreHes3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PAa3MHOXKECHHSI, WHAUBHUIYAILHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBHS IT'€HOB, FeTepo3nca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXKIY OpPraHOWJAMH KIETKH W HUX (YHKIHUIMH,
CTpPOCHHEM KJIETOK Pa3HbIX TKaHeW W WX (PYHKIHMSIMH, MEXKAY OpraHaMH U CUCTEeMaMH OPTraHOB y
pacCTEeHMIA, )KUBOTHBIX U YEJIOBEKA U MX (PYHKIUAMHU, MEXKIY CUCTEMAMU OPTaHOB U UX (PYHKIIHSIMH,
MEX/1y dTaraMu OOMeHa BEIeCTB, ATallaMU KJIETOYHOT'O [UKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
JTanamMu SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (PEeHOTHNOM, (EHOTUIIOM U (PaKTOpamMH Cpeiabl
oOuTaHus;

YMEHUE BBISBIATH OTJIMYMUTENIbHbIE MPU3HAKU J>KUBBIX CHUCTEM, B TOM YHCIIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO M
CUMBOJIMKY JJI IOKa3aTelIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII;
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yYMEHHUE peuiath OMOJOTMYECKHe 33a/1a4M, BBIBISTH NMPUUYUHHO-CIEICTBEHHBIE CBSA3H MEXKIY
UCCIIEYEeMbIMI OMOJIOTHUYECKUMH TIPOLIECCAMU U SIBICHUSIMH, JEJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU TOJIY4YEHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJHATH J1a0OpaTOpHble M IPAKTUYECKHE pPadOThl, COOIIOAATH MpaBWia IMpPU
paboTte ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIABUIATb TUIIOTE3bl, HPOBEPATh HX OSKCIEPUMEHTAIBHBIMH  CpEACTBAMH,
(bopMyaHpys Liesb UCCIIEI0BaHMsI, aHATU3UPOBATh [1OJYyUYCHHbIE PE3YJIbTAThI U J1€1aTh BbIBOABI;

YMEHHE YYacTBOBaTb B Y4€OHO-MCCIIEOBATENBCKOM paboTe MO OMOJIOrMM, 3KOJOTMH U
MEIULMHE, NPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHbIX OOIIECTB, W IYOJHWYHO IPEICTaBIIATh
MOJTyYCHHBIE PEe3YJIbTAThl HA YIEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX HCCIEI0BAaHNI B 001aCTH OMOJIOTUH U
MeULUHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHHUE, HAIIPABJICHHOE U3MEHEHUE T'eHOMA U
CO3JIaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYUIECTBIISTh OCO3HAHHBIN BBHIOOp Oyaymiel mpodeccHoHaIbHOW AEATENbHOCTH B
obiacTi OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3AWCTBA, MUIICBOM
IPOMBIIIICHHOCTH, YIIyOJIATh [TO3HABATENIbHbIM MHTEPEC, HAlpaBIEHHbIH HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH Npodeccuu U MPOJODKEHHE OMOJIOTMYECKOro oOpa3oBaHUs B OpraHU3aLMIX
cpenHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUA.

[IpenmMeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11 knacce nonxHbI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECTe U pPOJU OMOJOIMM B CHCTEME €CTECTBEHHBIX HaykK, B
(GbOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB
MPUPOJABI M PEHIEHUH HSKOJIOIMYECKHUX MPOOJEM UEeIOBEYECTBA, a TAKXKE B PELIEHUU BOIPOCOB
palMoHaAIBFHOTO MPUPOJIONOIb30BaHUs, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OO0IIIECTBY, YEJIOBEKY, O BKJAJ€ POCCUHCKHUX U 3apyOeKHBIX Y4EHBIX-OMOJIOIOB B pa3BUTHE
OouoJjoruy;

yMEHHE BIAJIeTh CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKJIKOYAET ONpPEICICHUS U
MIOHMMAaHHE CYLIIHOCTH OCHOBOIOJIAraloIUX OHOJOrMYECKMX TEPMUHOB U TMOHATHH (BHL,
sKocucTeMa, Ouocdepa), Ouomoruueckue Teopuu (dBosoumoHHas Teopus Y. JlapBuHa,
CHUHTEeTHYecKass Teopus 3Boitonuu), yueHus (A. H. CesepuoBa — 0 myTsSIX U HampaBiIeHMSX
sBomtoniun, B.U. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro paBHoBecus k. Xapau u
B. BaiinOepra, 3apoasimeBoro cxojactBa K. M. bospa), mpasuna (munumyma FO. Jlubuxa,
HKOJIOTUYECKOM MUpaMubl SHEpruH), runotessl (runoresa «mupa PHK» V. I'unGepra);

yMEHHE BJaJIeTh OCHOBHBIMM METOJaMH HAy4YHOI'O TI0O3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHHE, H3MEpEeHHeE,
HaOJI0ZIeHNe, SKCIIEPUMEHT), CHOoco0aMH BBISBJICHHUS U OLIEHKM aHTPONOIeHHBIX H3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIACNATh CYLIECTBEHHbIE IPU3HAKH: BHJIOB, OHOTEOIEHO30B, 3KOCUCTEM U
Oomocdeppl, CTaOMIM3UPYIONMIETO, JBIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOpa,
aJJIONATPUYECKOT0 M CUMITaTPUYECKOT0 BUI000pa30BaHus, BIUSAHUS JABIKYIIUX CHJ 3BOJIIOIMU HA
reHO(OH]] MOMYJIALUN, HPUCHOCOOICHHOCTH OpPraHU3MOB K cpele OOWTaHMs, 4YepeloBaHus
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHU B SKOCUCTEMAX;

yYMEHHE YCTaHABJIMBAaTh B3aMMOCBS3H MEXIY MPOIECCAMU 3BOJIIOIMH, JBHKYIIMMHU CUJIaMH
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCHIOCOOICHUSIMHI K HUM OPTaHU3MOB;

YMEHHUE BBIBIATH OTIUYMTENIbHBIC IPU3HAKU KHUBBIX CHCTEM, NMPHUCIIOCOOIEHHOCTh BHIIOB K
cpene oOuTaHMs, AOMOTHMYECKHMX W OWOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B HIKOCUCTEMAX CBOEH MECTHOCTH;
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YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APTyMEHTHI, OMOJOTMYECKYI0O TEPMHUHOJIOTHIO U
CUMBOJIMKY [JJIsl JIOKa3aTeJbCTBA POJCTBA OPraHMW3MOB pPa3HbIX CHUCTEMATHYECKUX TpYIII,
B3aMMOCBSI3M OPraHM3MOB M CpeAbl OOMTaHMs, €AMHCTBA YEIOBEUYECKHUX pac, HEOOXOAMMOCTHU
COXPAaHEHHS MHOrooOpa3usi BHJOB U JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBaHHS MPUPOILI U
YEJI0BEUECTBA;

YMEHHUE peniath OMOJOTHMYECKHE 3a/1a4H, BBISBISITH MPUUYMHHO-CIEICTBEHHBIE CBSA3H MEXKIY
UCCIIeTyeMbIMU OHOJOTMYECKUMH IPOILIECCaMU U SIBJICHHMSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAaHMH MOJyYEHHBIX PE3YJIbTaTOB;

yYMEHHE BBINOJHATH JIa0OpaTOpHbIE M MpaKTUYECKUEe padoThl, cOOMIOAATh MpaBWiia HpH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pPYI0BaHHUEM,;

YMEHUE BBIJBUTaTh THUIOTE3bl, IMPOBEPITh MX OSKCHEPUMEHTAIbHBIMU CPEACTBAMHU,
dbopMynupys LeIb UCCIe0BaHUs, aHATM3UPOBATh [TOJIYYCHHBIE PE3yJIbTaThl U JeJIaTh BBIBOIBL;

YMEHHE Y4acTBOBaTh B Yy4eOHO-HCCIIENOBATENbCKOW paboTe MO OHOJOTHH, SKOJOTHH H
MEIUIMHE, TPOBOJUMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOIIECTB, W MyOIMYHO NPEACTABIATH
MIOJTyYCHHBIC PE3YJIbTAThl HA YUCHUYCCKUX KOH(EPCHIIHSIX;

YMEHUE OLEHHUBATh TUIOTE3bl W TEOPUU O TMPOUCXOKIACHUU IKU3HHM, YEJIIOBEKa U
YeNOBEUYECKHX pac, O MPUYMHAX, IOCIEACTBUSX U CHOCO0aX MPeqOTBPALICHHS TNIOOATBHBIX
M3MEHEeHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIH BBIOOp Oyaymiei mpodeccHoHATBHON JesSTEIBHOCTH B
o0nacTu OMONIOTHH, SKOJOTHH, MPUPOIOIOIb30BAHUS, MEAUIMHBI, OMOTEXHOIOTHUH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO3SMCTBA, MUIIEBONW MPOMBIIUICHHOCTH, YITyOlsITh MO3HABATENbHBIM
WHTEpEC, HAMPaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpoI0KEHHE
OMOJIOrMYecKoro oOpa3oBaHMsS B OpraHM3alMSIX CpPEAHEro Mpo(ecCHOHATLHOTO U BBICIIETO
o0Opa3oBaHUsl.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Jrj;ln HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI Kontpoabupie | Tpaktuueckue  (WHdpoBbIe)
Bcero padoThI paGoThI obpa3oBaTejbHbIe
pecypcbl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YUCHHE
3 buonorus knerku 0.5
4 XUMHYecKash OpraHu3ausl KICTKH 10
5 Crtpoenue u GyHKIHMU KIETKU
6 OOMeH BeleCcTB U MpEeBpallleHue YHEPTUH B KIIETKE
7 Hacnencreennas undopmarus u peanusaius e€ B 9 05
KIIETKE
JKU3HEeHHBIN UK KIETKH 6 1
Crtpoenue U QyHKIUN OPraHU3MOB 17 1.5
10 Pa3smHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTnka — Hayka O HaCIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHUS 4
17 PesepBHoe Bpems 1 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undposbie)
i HaumMeHoBaHue pa3esioB H TEM MPOrPaMMbl Beero Kontpoabubie | IlpakTnueckue P —
padoThI padoThI pecypenr
1 3apox/IeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
Npe/CTaBICHUN B OUOJIOTHH
2 MukposBostonus 1 €€ pe3yabTaThl 14 0.5 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThI 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe 15 0.5 15
5 [IpoucxoxaeHne yenoBeka — aHTPOIIOT€HES 10 1
DKOJIOTHsA — HayKa O B3aWMOOTHOIICHHUSX
6 OpPTraHW3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXKarolle cpenou
Opranu3Msbl U cpesia 0OUTaHUS 9 0.5 1.5
DKOJIOTHS BUAOB U MOMYJISIUAN 9 0.5
9 DKoJorusi cood1ecTB. DKOJIOTMYECKUE CUCTEMBbI 12 0.5 0.5
10 bruocdepa — riobaibHas SKOCUCTEMA 6
11 YenoBek M OKpy’KaroIas cpeja 6
12 PesepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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