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TpeGoBanusi K yPOBHIO NOATOTOBKH BHINIYCKHUKOB
JInunocTHbIe [l1anupyeMble pe3yJIbTaThl 0CBOCHHUSI Y4eOHOI0 mpeaMeTa 0MoI10Trus

pe3yJbTaThl 0CBOEHUS IPOTPaAMMBbI:

e pealn3alyy 3TUYECKUX YCTaHOBOK MO OTHOIICHUIO K OMOJIOTMYECKUM OTKPBITHSIM,
WCCJICIOBAHMSIM U UX PE3yJIbTaTaM;

e TPU3HAHUS BBICOKON IIEHHOCTH >KU3HH BO BCeX €€ MPOSBICHUSX, 3I0POBbS CBOETO U
JPYTuX JIO/IeH, pean3alii yCTaHOBOK 3/I0POBOT0 00pa3a KHU3HH;

e copMHpPOBAHHOCTHU MO3HABATENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJIYYEHHE HOBOTO
3HaHUS B 00J1aCTH OMOJIOTUU B CBSI3H ¢ Oyaylei mpoQeccuoHanbHOM NesTeTbHOCTHIO
WM OBITOBBIMH MTPOOJIEMAaMHU, CBSI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 370POBbS
U 3KOJIOTMYEeCKOl 0€30MacHOCTH.

MeTtanpeameTHble pe3yJabTaThl:

1. yMeHHE CaMOCTOSTENIbHO OMPEICNATh [EeTH W COCTaBIATh IUIAHBL, CAMOCTOSTEIHHO
OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YUEOHYIO M BHEYYCOHYIO (BKJIIOUAs
BHEIIKOJIbHYIO) IESITEIbHOCTD; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTHKCHUS
1eJeii; BHIOMpaTh YCHEIHbIEe CTPATETUU B Pa3IMUHbIX CUTYaAIUsX;

2. yMeHHE TPOAYKTHBHO OOIIATBCS M B3aUMOJCHCTBOBaTH B IPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YUUTHIBATh MO3ULIUU APYroro, 3PexkTuBHO pa3pemars KOHPIUKTHL

3. BIaJcHHE HaBBIKAMHU I[I03HABATEIHHOW, Yy4EOHO-MCCIECNOBATEIBCKON H IMPOESKTHOM
NEeSITeIbHOCTH, HaBBIKaMU pa3pelieHus mpooiem;

4. crmocoOHOCT © TOTOBHOCTH K CAMOCTOSITENIbHOMY TIIOMCKY METOAOB pELICHHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOOB [TO3HAHUS;

5. TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOH HWH(OPMALMOHHO-TIO3HABATEIHHOM
NEeSTENIbHOCTH, BKJIOYash YMEHHE OpPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX
uH(pOpMaINU, KPUTHUECKH OIEHUBATh U MHTEPIIPETUPOBATH MHPOPMAITUIO, TTOTYIAEMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

6. yMEHHE ONpeNeNsITh Ha3HAUYCHHE U (YHKIIMH Pa3IMYHbIX COIIMATBHBIX HHCTUTYTOB;

7. yMeHHE CaMOCTOSITENIbHO OLIEHHWBATh U MPUHUMATh PELICHHUS], ONPEEISIIONINE CTPATETHIO
MOBEJICHUS, C YIETOM TPAXKIaHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH;

8. BIaJeHHE SA3BIKOBBIMH CpPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIC SI3BIKOBHIE CPE/ICTBA,

9. BiageHuWEe HaBbIKAMHU I103HABATEIbHOW pe(dIEKCUU KaK OCO3HAHMSI COBEpIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTAaTOB M OCHOBAaHUM, T'PAaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENIBHBIX 3a/1a4 U CPEJICTB UX TOCTHKEHUSI.

IIpeameTHbIe pe3yIbTATHI

- TpeOOBaHUS K IMPEIMETHBIM pPe3yJibTaTaM OCBOEHHUS YIIyOJIEHHOro Kypca OMOJIOTUU JTOJIKHBI
BKJIIOYATh TPEOOBAHUSI K pE3yJIbTaTaM OCBOEHHS 0a30BOr0 Kypca U JOMOJHUTEIHHO OTPAXKATh:

1) chopMUpOBaHHOCTH CUCTEMBI 3HAHUM 00 00X OMOJOTUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX;

2) chOopMHPOBAHHOCTh YMEHHH HCCIEAOBaTh M aHAIM3UPOBATh OWOJOTHYECKHE OOBEKTHI U
CHCTEMBI, OOBSICHITh 3aKOHOMEPHOCTH OMOJOTMYECKUX MPOLECCOB U SIBICHUH; TPOTHO3UPOBATh
MOCIIEACTBHSI 3HAUUMBbIX OMOJIOTHYECKUX MCCIIEIOBAHMI;

3) BmameHWE YMEHHUSMHU BBIJIBUTATh TUIIOTE3bl HAa OCHOBE 3HAHWH 00 OCHOBOMOJIATAMOIIUX
OMOJIOTHYECKHX 3aKOHOMEPHOCTAX M 3aKOHaX, O TMPOUCXOXKAECHWUM U CYIIHOCTH >KU3HH,
rno0anbHBIX ~ M3MEHEHMsIX B Ouocdepe; IPOBEPATh  BBIABUHYTHIE  THUIIOTE3BI
9KCIIEPUMEHTAIILHBIMU CpeICTBaMU, GOPMYIUPYS LEb UCCIEA0BAHNUS;



4) BiageHUE METOJaMHU CaMOCTOSTENILHONM TIOCTAaHOBKUA OHOJIOTUYECKUX SKCIEPHUMEHTOB,
OTIHCaHWsI, aHAJTN3a M OIICHKH JJOCTOBEPHOCTH MOJTYYCHHOTO Pe3yiIbTaTa;

5) chopMUpOBaHHOCTH YOEKICHHOCTH B HEOOXOTUMOCTH COONIOACHHUS ITHUYECKUX HOPM U
9KOJIOTUYECKUX TPEOOBAHUH TPHU MPOBEICHUH OHOJIIOTUIECKUX HCCIICIOBAHUH.

B pe3yabrare uzydenusi yueOHOro npeamera «buoJsiorusp» Ha ypoBHe cpeiHero o01ero
o0pa3oBaHus:
BpinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYUTCS:

— OIIEHUBATh POJIb OMOJIOTUYECKUX OTKPBHITUH M COBPEMEHHBIX HCCICIOBAHUN B
pPa3BUTHHU HAYKH U B MIPAKTUUECKON JESITEIbHOCTH JIIO/CH;

— OIEHUBATh POJb OHOJOTHH B (OPMHUPOBAHHH COBPEMEHHOW HAy4YHOU KapTHHBI
MUpa, TPOrHO3UPOBATH MEPCIEKTUBI Pa3BUTHS OMOJIOTUY;

— YCTaHABIMBATh M XapaKTEPU30BATh CBSI3b OCHOBOIIOJATAIONIUX OHOJIOTHYECKHX
MOHATUN (KJIETKA, OpPraHW3M, BHJ, JKOCHUCTeMa, Ouocdepa) ¢ OCHOBOMOJATAIONIUMHU
MOHSTUSMHU JIPYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CHCTEMY B3IJIA0B Ha KUBYIO MPUPOJY U MECTO B HEW YEIIOBEKa,
NpUMEHsISI OMOJIOTMYECKUE TEOPUH, YUYCHHs, 3aKOHBI, 3aKOHOMEPHOCTH, IMOHUMATh
IPaHULbl UX TPUMEHUMOCTH;

— TMPOBOJUTH YUEOHO-UCCIENOBATEIBCKYIO NEATEIBHOCTh M0 OWOJIOTUH: BBIIBUTATh
TUTIOTE3bl, IUJIAaHUPOBAaTh pPabOTy, OTOMpaTh H TPEOOpa3OBbIBATH HEOOXOIUMYIO
uH(OpPMAIIIO, TPOBOAHUTH SKCICPUMEHTHI, HHTEPIPETUPOBATH PE3yJIbTAThl, JEIaTh
BBIBO/IbI HA OCHOBE MOJTyUYEHHBIX PE3yJIbTaTOB;

— BBIBIATH M OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH pAa3HBIX YpOBHEH
OpraHHU3aIUH KU3HH,

— YCTaHABIMBATH CBS3b CTPOCHUS W (PYHKIHA OCHOBHBIX OHOJOTHYECKHX
MaKpOMOJIEKYJI, UX POJIb B IPOIIeccax KIETOYHOIO MeTaboIn3Ma;

— pelaTh 3aJayd Ha OIpejelieHHe MocieaoBarenbHocTd HykiaeotunoB JIHK u
nPHK (MPHK), aatukomonoB TPHK, mocimenoBaTenbHOCTH aMHHOKHCIOT B MOJICKYJIE
Oenka, MpPUMEHsSST 3HAHHUS O PEAKIUAX MATPUYHOTO CHHTE3a, T'€HETUYECKOM KOJIe,
MPUHIINIIE KOMIUIEMEHTaPHOCTH;

— JlenaTh BBIBOJBI 00 M3MEHEHHSIX, KOTOPhIE IPOU30MAYT B MPOIECCaX MATPUIHOTO
CHHTE3a B ClIy4ae U3MEHEHUS MOCIe0BaTeIbHOCTH HYyKIeoTu10B [JHK;

— cpaBHUBATH (ha3bl JeNeHUs KIETKU; PEIIaTh 3a/1a4y Ha OINPE/ICJICHIE U CPAaBHEHUE
KOJIMYeCTBa TeHeTHIeckoro matepuana (xpomocom u JIHK) B kitleTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B Pa3HbIX (pa3ax KIETOYHOTO IIUKJIIA;

— BBIBIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS KIIETOK OPraHM3MOB pPa3HBIX
[IapCTB >KUBOI MPUPO/BI, YCTaHABINBATh B3aUMOCBS3b CTPOCHUS M (YHKUUN YacTe u
OpPraHOUIOB KIIETKH;

— 00OCHOBBIBaTH B3aMMOCBSI3b IUIACTHYECKOTO M OJHEPreTHYecKOoro OOMEHOB;
CpPaBHMBATh MPOIECCHI MIACTUYECKOTO M SHEPTeTUYECKOr0 OOMEHOB, MPOUCXOAAIIUX B
KJIETKaX >KUBBIX OPraHU3MOB;

— ONpeleNsTh KOJIMYECTBO XPOMOCOM B KJIETKaX pacTEeHHIl OCHOBHBIX OTIENIOB Ha
Pa3HbIX 3TANax XU3HEHHOTO 1UKJIA;

— pemath T€HETHYECKHe 3a/layd Ha TUTHOpPUAHOE CKpEelIMBaHHe, CIeIieHHOe (B
TOM YHCJE CLEIIEHHOE C II0JIOM) HaclieJOBaHUE, aHAIM3UPYIOIIEe CKpELIMBAHUE,
MPUMEHSISI 3aKOHBI HACJIECTBEHHOCTH M 3aKOHOMEPHOCTH CLIETNIEHHOTO HACJIEIOBaHUS;

— packpblBaTh TPUYHMHBI HACIEACTBEHHBIX 3a00JCBaHHI, apryMEeHTHPOBATh
HEOOXOIMMOCTh MEp MPEAYNPEKACHUSI TaKUX 3a00JICBaHU;

— CpaBHUBATh Pa3HbIC CIIOCOOBI PA3MHOKECHHSI OPraHU3MOB;

— XapakTepu30BaTh OCHOBHBIE ATAlbl OHTOI'€HE3a OPTaHU3MOB;



— BBIABJIATH MNpUYUHBL W CYIICCTBCHHBLIC [MIPHU3HAKU MOHHq)HKaHHOHHOﬁ nu
MYyTallMOHHOW W3MEHUYMBOCTH;, OOOCHOBBIBATh POJIb M3MCHUHMBOCTH B €CTECTBEHHOM M
UCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBaTh 3HAUEHWE PA3HBIX METOJOB CEJICKIIMM B CO3JaHHH COPTOB
pacTeHuM, IOPOJ JKUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

— 00OCHOBBIBATh TPHYUHBI H3MEHSEMOCTH W MHOT000Opa3us BHUOB, MPUMEHSSA
CUHTETHYECKYIO TCOPHIO IBOJIOLINH;

— XapakTepu30oBaTh  IMOMYJSAIUI0  KaK  CIWHUIY  OSBOJIONMH, BHJ  Kak
CUCTEMATHUYECKYIO KaTErOPHIO M KaK Pe3yabTaT dBOIOIUH;

— YCTaHABJIMBATbH CBS3b CTPYKTYPHI U CBOMCTB YKOCHCTEMBI;

— COCTaBJIATH CXCMbI IICPCHOCA BCIICCTB U SHCPIrUHU B S5KOCUCTCMC (CGTI/I HI/ITaHI/IH),
MIPOTHO3MPOBATh MX U3MECHEHUS B 3aBUCHMOCTH OT H3MEHEHHSI (PAKTOPOB CPEJIbI;

— apryMEHTHpOBaTh COOCTBEHHYIO MO3ULHUIO 1O OTHOIIEHUIO K HKOJOTHYECKUM
po0OJieMaM U TIOBEJICHUIO B IPUPOJIHOM cpejie;

— 000CHOBBIBaTh HEOOXOAUMOCTh YCTOHYMBOTO Pa3BUTHUS KaK YCIOBHUS COXPAHEHUS
ouocdepsr;

— OICHHUBATb MPAKTUYCCKOC U 3TUYCCKOC 3HAUCHUC COBPCMCHHBIX I/ICCJ'IGI[OBaHI/II\/'I B
OMOJIOTHH, MEIUIIMHE, SKOJIOTHH, OWOTEXHOJIOTMH; OOOCHOBBIBATH COOCTBEHHYIO
OIICHKY;

— BBIBIATH B TEKCTe  OHMOJOTHMYECKOTO  COJCpXaHUs  mpoliemMy |
apryMEHTHPOBAHHO €€ O0bICHSTH;

— TIPENCTaBIATh OWOJOTHYECKYIO MH(OpPMAIMIO B BUJE TEKCTA, TAOJMIIBI, CXEMBI,
rpa(bm(a, AuarpaMMmbl U JACJIAaTh BbIBOJAbI Ha OCHOBAaHUKU MNPCACTABIICHHBIX JaHHBIX;
npeoOpa3oBbIBaTh Tpaduk, TaOIUIly, AMArpaMMy, CXEMy B TEKCT OHMOJIOTHYECKOTO
COJIepKaHUS.

BbINYCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

— OpraHu30BbIBaTh M  TNPOBOJUTH  HMHAWBUIYAJIBHYIO  HCCIEIOBATEIbCKYIO
JesITeBbHOCTD 110 OMOJIOTHH (MK pa3padaThiBaTh MHAMBHYaIbHBIN IPOEKT): BHIABUIATh
TUTIOTE3bl, ITUUIAaHUPOBAaTh pPabOTy, OTOMpaTh H TPEOOpa3OBbIBATH HEOOXOIUMYIO
UHPOPMALIMIO, TPOBOAUTH AKCIEPUMEHTHI, HHTEPIPETUPOBATH PE3yNbTaThl, IeNaTh
BBIBOJII HA OCHOBE IIOJIYYEHHBIX pe3yJbTaTOB, MPEACTaBISATh MPOAYKT CBOUX
HCCIICIOBAHUIA;

— TPOTHO3UPOBATH MOCJEACTBUS COOCTBEHHBIX MCCIEIOBAHUMN C yYETOM ITHUECKUX
HOPM U DKOJIOTHUECKUX TPeOOBaHUIA;

— BBIJENATH CYIIECTBEHHbIE OCOOCHHOCTH >KM3HEHHBIX ILIMKIOB MpeICcTaBUTeNEH
pasHBIX OTAENOB PACTCHUN UM THUIOB >KMBOTHBIX; M300pa)kaTh LIUKIBI Pa3BUTHS B BHJE
CXeM;

— QHaAJM3MPOBaTh W HCIIONB30BaTh B PEIIEHUH Y4YEOHBIX M HCCIEI0BATEIbCKHX
3aJa4 MHQOpPMAIMI0 O COBPEMEHHBIX HCCIEJOBAaHUSIX B OWMOJOTMM, METUIMHE U
9KOJIOTHUH;

— apryMeHTHpoOBaTh  HEOOXOIUMOCTb  CHHTE3a  €CTECTBEHHO-HAyyHOTO U
COLIMOTYMaHUTAPHOTO 3HAHUS B SNI0XY HH(POPMAIIMOHHON [IUBUIIN3ALIUY;

— MOJENUPOBAaTh HM3MEHEHHE OHKOCHUCTEM TIOJ BIUSHUEM pa3IUYHbIX T[PYIII
(akTOpPOB OKpPYKAIOLIEH CPEb;

— BBIBIATH B TPOLECCE HCCIENOBATENbCKOW  JESATENIbHOCTH  IMOCIEICTBUS
AQHTPOIIOT€HHOT'0 BO3JCHCTBHSI HAa 3KOCHUCTEMBI CBOETO PETHOHA, IMpeliaraTb CHoCOOBI
CHU)KEHUSI aHTPOIIOT€HHOT'0 BO3/IEUCTBUS HA YKOCUCTEMBI;

— UCHOJb30BaTh NPUOOPETECHHBIE KOMIETCHLIUH B NMPAKTHUECKOW IESTEIbHOCTH U
MOBCEIHEBHOM JKM3HM U MPHOOPETEHUsl OIbITa JESTeNbHOCTH, MpPEaIIecTBYIOUIECH
npodecCHOHATBLHOM, B OCHOBE KOTOPOM JIEKHUT OMOJIOTHS KaK y4eOHBIH MpeameT.



Conep:xanue yueOHOro npeamMera OuoJI0ruu
10-11 kuacc (yriry0J1eHHbI YPOBEHb)
10 kaacce

buosiorusi Kak KOMILIEKC HAYK O )KMBOM NpUpoae

Buonorus xak Hayka. Mecto OMOJIOTHHM B CUCTEME HayK. 3HaYCHHE OMOJIOTHMHU Il TOHUMaHMS
Hay4YHOH KapTWHBI Mupa. CBS3b OMOJNOTMYECKMX AWCHMIUIMH C JIPYTUMH HayKaMu (XHMUEH,
¢u3uKoii, MaTeMaTuKoil, reorpadueii, acrpoHomuei u ap.). Mecro kypca «O01mas 6uonorus» B
CHCTEME eCTECTBEHHOHAYYHBIX AUCHUITINH. [lenn u 3amaun Kypca.

JleMoHCTpanys: NOPTPETOB YUYCHBIX-OMOJIOTOB, CXeMbl «CBsI3b OMOJIOTHHU C IPYTUMHU HAYKAMK.

Pa3nea Nel MosekyJ/isipHbIil ypOBeHb

[Ipenmer, 3amauv M METOABI MCCIEAOBAHUS COBPEMEHHOW IIMTOJOTUM. 3HAYCHUE
IIUTOJIOTUYECKUX HCCICTOBAHUN s JIPYTHX OMOJNOTHYECKUX HAyK, MEAWULUHBI, CEIHCKOTO
xo03siicTBa. VIcTOpHsS OTKPBITUSA U U3ydeHUS KIeTKH. OCHOBHBIE MOJI0KEHUS KIETOYHOU TEOPUH.
3HaueHUe KIETOYHON Teopuu s pa3BUTHS Ouonoruu. Kierka kak eIuHUIA pPa3BUTHS,
CTPYKTypHasi U GyHKIIMOHATIbHAS €IMHULIA )KUBOTO.
XHMMHUYECKUN COCTaB KJIETKM. Boxa W Apyrue HEOpPraHMdYecKue BELIECTBA, HMX pOJIb B
KU3ZHENEATENIbHOCTH  KJeTKu. OpraHuueckue BelIecTBa:  YIJEBOIbI, OCNKH, JIHUIH]IBI,
HYKJIEMHOBBIE KUCIOThI, AT®, ux crpoeHue u poiib B KiieTke. DepMEHTHI, UX POJIb B PETYISAUN
MIPOLIECCOB KUZHEAEATEIILHOCTH.
CrpoeHue mnpokapuoTuueckoi kieTku. CTpoeHue »>3yKapuoTudeckol KiaeTku. OCHOBHbBIE
KOMITOHEHTHI KjeTku. CtpoeHue memOpan. CtpoeHre u QyHKIHMH sapa. XUMHAUYECKHH COCTaB U
cTpoeHue xpomocoM. LluTornnasma u 0oCHOBHBIE OpraHoubl. VX GyHKIINHU B KIIETKE.
OCcoOCHHOCTH CTPOEHHUs KIETOK OakTepuii, TpuOOB, KUBOTHBIX M pacTeHU. Bupycbr u
6axrepuodaru. Bupyc CIT/a.
Paznea Ne2 KiieTouHblii ypoBeHb

OOMeH BelIecTB U MPeBpalleHUs YHEPTUH B KIeTKe. KaTanuTtuueckuii Xxapakrep peakiuii
obmena BemiecTB. [ImacTuueckuii u s3HepreTrdeckuii oOMeH. OCHOBHBIE ATaIlbl YHEPTETUYECKOTO
oOmeHa. OTIMYUTETBHBIE 0COOEHHOCTH MPOIECCOB KIETOYHOTO AbIxaHus. CriocoObl moaydeHus
OPTaHWYECKUX BEIIECTB: aBTOTPOdBI U TeTepoTpodsl. doTtocuHTe3, ero (a3bl, KOCMHUYECKas
poJb B 6nocdepe. XeMOCHHTE3 M €ro 3HaueHue B Onocdepe.
buocunre3 OenkoB. Ilonsitue o rene. JIHK — wucrouyHmk reHeTnueckod WHGPOPMAIIUH.
I'enernueckoit kox. Marpuunblii nmpuHUMD OuocuHTe3a OenkoB. OOpazoBanue u-PHK 1o
matpuiie JIHK. Perynsuust OnocunTesa.
[TonsTHe o romeocrase, peryasuus IpOLECCOB IPEBPALIEHHS BEIIECTB U JHEPTUH B KIIETKE.
JleMoHCTpanusi: MUKPOIIPENapaToB KJIETOK PAacTEHUH W YKUBOTHBIX; MOJIEIH KJIETKHU; OIBITOB,
WUTIOCTpUpYyomuX mporecc ¢orocunte3a; moxaenu JIHK, monenu-anmmukanumu «CuHTE3
Oenka.

JlaGoparopnass pabdora Ne 1 «HaOuawaeHue KJIeTOK PACTeHMH W KUBOTHBIX IOJ
MHKPOCKOIIOM HA FOTOBBIX NMpeNapaTrax u UX ONMucaHue».

JlaGoparopHasi padora Ne 2 «CpaBHeHHE CTPOEHUS KJIETOK PACTEHUI U JKUBOTHBIX).
Kountpoasnas padora Ne 1 mo teme: « Kiierka»

Pa3nesa Ne3 Oprann3mMeHHbI ypOBeHb
CamoBoOCIIpOM3BEICHHE — BCEOOINEee CBOMCTBO KUBOTO0. MHTO3 Kak OCHOBa OECIOJIOTO
Pa3sMHOKEHHUSI M pOCTAa MHOTOKJIETOUHBIX OPTraHU3MOB, €10 (a3bl U OMOIOTHYECKOE 3HAUCHHE.



@opMBl  pa3sMHOXKEHHMS OpPraHu3MoB. becronoe pasmHoxkeHue u ero Ttunel. Ilomosoe
pa3sMHOXKeHue. Meiio3, ero Ouwonormueckoe 3HaudeHue. CnepmaroreHes. OBoreHes.
OmnonorBopenne. OCOOEHHOCTH OIUIOAOTBOPEHHUSI Y LIBETKOBBIX pacTeHuil. buonormueckoe
3HAYEHHE OIIOJOTBOPEHHUS.

[lonatue wWHAMBUAYaNbHOTO  pa3BUTHUS  (OHTOreHe3a) OpraHu3MoB. JlemeHue, pocr,
nuddepeHnuranus KJIeToK, OpraHOTeHe3, pa3MHOKEHHE, CTapeHue, cMepTh ocoder. OHTOreHes3
pacteHuidi. OHTOreHe3 KUBOTHBIX. B3auMoBIMsSHHME dYacTell pa3BUBAIOIIETOCS 3apO/bIIIaA.
Bnusane (akTopoB BHemIHEW Cpenbl Ha pa3BHTHE 3apojbiiia. PocT W pa3BUTHE OpraHU3MA.
YpoBHU MpHUCIIOCOONICHUS OpraHu3Ma K H3MEHSoMMMCcs ycinoBusM. CTapeHue U CMepTh
opranusma. Criennduka oHTOreHe3a mpu OECIoIoM Pa3MHOKEHUH.

JlemoHCTpanuus: Tabiaul, WUTIOCTPUPYIOIIMX BHABI OECHOJOr0 W IOJOBOTO Pa3MHOXKEHUS,
SMOPHUOHAIBHOTO U MOCTAIMOPHOHATIBHOTO Pa3BUTHSI BBICIIMX PACTEHUM, CXOACTBO 3apOAbIIICi
MI03BOHOYHBIX )KHBOTHBIX, CXEM MHUTO3a U MEH03a.

JlabopaTopnasi pabora Ne3 «BrIsiBIeHHE NPU3HAKOB CXOJICTBA 3apO/BIILIEH YETIOBEKA U IPYTUX
MJIEKOIIMTAIOIIMUX KaK JOKa3aTeIbCTBO UX POJCTBA»

Hcropus pa3BuTUs T€HETHUKU. 3aKOHOMEPHOCTH HACIEIOBaHUS IIPU3HAKOB, BBISBIICHHBIE
I'. Mennenem. ['mOpumonoruueckuii MeTos HM3y4deHHs HacleACTBEHHOCTH. MoOHOruOpuaHoe
CKpelllMBaHWe. 3aKOH JTOMUHMpPOBaHUs. 3akoH paculerieHus. [lomHoe W HemosHoe
JOMHHHUPOBAHKE. 3aKOH YHCTOTHI TAMET U €ro MUTOJIOTHYECKOe 000CHOBaHHE. MHOKECTBEHHBIC
ajuienu. AHanu3upyroliee cKkpemuBanue. JuruopuaHoe v momuruOpuaHoe CKpenuBanne. 3aKOH
HE3aBUCUMOTO KoMOMHHMpoBaHusl. DeHoTun u reHoturl. [{uTomorndeckue OCHOBBI T€HETHYECKHUX
3aKOHOB HaCJIETOBAHUA.
I'enernyeckoe omnpenenenue mona. [‘eHeTHdeckas CTPYKTypa TMOJOBBIX  XPOMOCOM.
['omorameTHsli U reTeporamMeTHbIN noi. HacienoBanne npu3HakoB, CHEIJIEHHBIX C TIOJIOM.
XpoMOCOMHasl TeOpUsi HacieACTBEHHOCTH. ['pynmbl  crerieHuss TeHoB. ClernsieHHoe
HaclienqoBaHue mnpu3HakoB. 3akoH T. Moprana. I[losHOe W HEMOJHOE CIEMJIEHUE TEHOB.
I'eneTndeckue KapThl XpOMOCOM.
['eHoTMn Kak 1eJoCTHAs CcUcTeMa. XPOMOCOMHas (saepHas) M LUTOIUIa3MaTHyecKas
HaCJEeACTBEHHOCTh. B3auMopeiicTBue anienbHbIX (IOMUHUPOBAHKUE, HEMIOJHOE JOMUHUPOBAHUE,
KOJOMHUHHUPOBAHUE U CBEPXJIOMHUHHMPOBAHHE) U HEAIEIbHBIX (KOMILIEMEHTAPHOCTb, SMUCTa3 U
NOJIMMEPHSI) TEHOB B ONpeie/IeHnH Npu3HaKkoB. [lneiorpomnusi.
OcHoBHBIE (OPMBI HM3MEHUMBOCTU. [ eHOTHIHMYECKass HM3MEHYMBOCTh. MyTtaruu. ['eHHBbIE,
XpOMOCOMHBbIE W TeHOMHble MyTanuu. CoMaTuyeckue U T€HEpaTHBHbIE MYTAallHH.
[TonmyneranbHble U JeTaabHble MyTauu. [IpuunHbI U YacToTa MyTalUUld, MyTareHHble (PaKTOPHI.
DBOJIIOIIMOHHAS POJIb MYTaLIUM.
Kom6unaruBHast n3MeHYMBOCTh. BO3ZHMKHOBEHHE pa3IUYHBIX KOMOWHAIUI T'€HOB U UX POJb B
CO3aHMM TEHETHUYECKOrO pa3HooOpa3usi B TMpeAelax BUAA. OBOJIOIHMOHHOE 3HAYCHUE
KOMOMHATUBHOM HW3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKMX PSAIOB B  HACJIEJICTBEHHOMN
U3MEHYUBOCTH.
deHoTUNMYECKAs, WU MOAU(DUKAIIMOHHAS, U3MEHUYNBOCTh. POJb yClIOBMiA BHEIIHEH Cpenbl B
Pa3BUTUM W TPOSIBICHUU NPU3HAKOB M CBOMCTB. (CTaTuCTUYECKHE 3aKOHOMEPHOCTH
MOIM(PUKAIIMOHHOM U3MEHUNBOCTH. Y IpaBJIeHUE JOMUHUPOBAHUEM.

JleMoHCTpauys: MOAEIEH-alIINKAlUKY, WJUIIOCTPUPYIOIIUX  3aKOHBI  HACIEACTBEHHOCTH,
MIEPEKPECT XPOMOCOM; pE3YJIbTATOB OIBITOB, MOKAa3bIBAIOIIMX BIUSHHUE YCIOBHU Cpeibl Ha
W3MEHUYUBOCTh OPraHU3MOB; TepOApPHBIX MATEPUANOB, KOJUIEKIWN, MYyJSDKeH THOPHIHBIX,
MOJINIUIOUHBIX PACTEHUM.

[IpakTuyeckue u 1abopaTopHbIC paOOTHI:
I1/p Nel «CocTaBiieHne NpocTeHIIMX CXeM CKpelMBAHUSD).
I1/p Ne2 «PemieHne 3j1eMeHTAPHBIX FTeHETHYECKUX 32/1aD).



JI/p Ned4 «A3yueHne H3MEHYHUBOCTH y PACTEHHI U JKMBOTHBIX, IOCTPOCHHE BAPHALMOHHOI0
psaaa u kpuBoii. U3ydyenne geHOTHIIOB pacTeHH D)

JI/p Ne5 «BbisiBJIeHHE HCTOYHUKOB MYTAareHOB B OKpY:Kaouieil cpeae (KOCBEHHO) H OLIEHKA
BO3MOKHBIX IOCJICACTBHI X BJIHAHUS HA OPraHU3M».

Metonpl HW3y4deHHs HACIIEACTBEHHOCTHM 4eJOBeKa. [ eHeTmyeckoe pasHooOpasue
YelloBeKa. ['eHeTHYecKkne [aHHbIE O IPOMCXOXKIECHUM 4YEJIOBEKA M 4YEIIOBEYECKHX pacax.
Xapakrep HacieqoBaHUS INPU3HAKOB Yy 4YEJIOBEKAa. I'€HeTHYecKue OCHOBBI 310pOBbs. BimsHue
cpelbl Ha TEHEeTHUYECKOe 370pOBbe uenoBeka. ['eHermueckue Oone3Hu. ['eHOTHIT M 310pOBbE
yenoBeka. [eHodonn monynsuuu. COOTHOIIEHHE OMOJIOTMYECKOTO UM COLMAIBHOTO
HacnenoBaHus. ColuanbHble IPo0IeMbl T€HETUKU. JTUYECKUEe IPOOIeMbl T€HHON MH)KEHEPHUH.
l'enernueckuii TPOrHO3 W MEIUKO-TEHETUYECKOE KOHCYIbTHPOBAaHUE, HX IPAKTUYECKOE
3HA4YCHUE, 3a/1a4H U NIEPCIICKTUBBI.

JleMoHCTpanus: XpOMOCOMHBIX aHOMAJIM YeJIOBEKa U UX (PEHOTHIINYECKHUE TIPOSIBICHUSI.

IIpakTyeckas padora: Ne3 «CocraBijieHHe poI0CTOBHOI
KonTpoabsHnas padora Ne2 nmo treme « OcHOBBI 0011€ii 0HOJI0THI»

11 kaace

Paznen 1. [lonyasiiuOHHO-BUI0BOI YPOBEHb

Tema 1.1 IlomyasimMOHHO-BUA0OBOW YpPOBeHb: 001Iasi XapakTepucrtuka. Buabl u
MOMyJISIUH

[Tonstus o Buge. Kpurepum Buma (MOpdhoONOTHYECKUN,  (PU3MOIOTHISCKUH,
OMOXMMUYECKUH, TreorpapuuecKkuii, HKOJOTHUECKUH, TeHeTHueckuil). IlomymsuuoHHas
ctpykrypa Buaa. [lokazarenu nomymnsiumii. ['eHeTnueckas cTpykTypa nomynsuud. CBoicTBa
nonynsuuu. PemieHwe 3agad ¢ HMCMHOJIb30BAaHUEM JUHAMUYECKHUX I[IOKA3aTeNed CTPYKTYpbI
MOMYJISLIHH.

Tema 1.2 Pa3BuTHE dBOJIIOIIHNOHHBIX /€I

[TonsiTue TepmuHa 3BoJIIOIMS. Pa3BUTHE ABOTIOLMOHHBIX UAEH. DBOJIIOLMOHHAS TECOPUS
Y. [JapBuHa.

Tema 1.3 CunTeTHYeCKas1 TEOPUS IBOJTIOIHNHU

Cunrernueckasi Teopusi 3BOJIOIUMU. OCHOBHBIE TOJIOKEHUSI CHUHTETHYECKOW TEOopHH
3BOMOIMH. CBHIETENBCTBA SBOIIOLNH )KUBOU IPUPOABI. DKCIIEPUMEHTAIbHAS IPOBEPKA TEOPUH
ABOJIIOLINH.

Tema 1.4 JIBHKy1IMe CHJIbI IBOJIIOIHA

JBmwxynme cuibl ((akropbl) sBomonnd. MyTalMoHHBIN mporecc. ['Opr30HTaNbHBIN
MIEPEHOC I'€HOB.

Tema 1.5 U3oasnus. 3akon Xapau-Baiin6epra

M3omsaumsi. Tumbl n3omupyommx MexaHu3MoB. 3akoH Xapau-BaiiOuOGepra. Pemenue
3aja4 ¢ MpUMEHEHUEeM 3akoHa Xapau-BaitnOepra.

Tema 1.6 EcrecTBeHHBIIT 0TOOP Kak (PAKTOP IBOJTIOUHUHU

EcrecTBeHHbI 0TOOp — Hampabistomuil (akrtop 3Boitonuu. DOpMBI €CTECTBEHHOTO
otbopa. M3meHeHuss reHO(OHIa, BHI3BIBAEMBIC €CTECTBEHHBIM OTOOpPOM. AjanTaluu Kak
pe3ysbTaT ASHCTBHS €CTECTBEHHOT0 0TOOpa. MOJeKyIsIpHbIEC Yachl HBOJIIOIIUH.

Tema 1.7 Ilos10Boii 0TOOP. CTpaTernu pa3MHOKeHUA

[TonoBoit oT6op. Munukatopsl npucnocobieHnoctu. Pogurensckuii Bkiaa. Crparerus
pa3MHOKeHUs. BO3HUKHOBEHHME UCKYCCTBA B ITPOLIECCE IBOJIOLIMH.

Tema 1.8 MuKpo3BOJIIOIMA B MAKPOIBOJIIOLHS

[Tonstne o mukposposonnu. CriocoOsl BupooOpazoBanus. Konseprenuus. [lonsarue o
MakposBorouu. Camast pacripocTpaHeHHas (hopMa SBOJIIOLNH.

Tema 1.9 HanpasjieHus1 3B0JIIOLMH

HanpaBnenne wakposBomonuu. IlyTu pocTuxkeHus OMOJIIOTMYECKOTO —Iporpecca.
Onuromepusanus.



Tema 1.10 lIpunnuns! kiaaccupukannu. CucremaTuka

MHoroo6pa3ue OpraHu3MOB KaK pe3yJbTaT 3BOJIONHUH. [IpUHIMIBI COBPEMEHHOMN
knaccu¢ukanuu. Cucremaruka. Cucrema sxuBoit npuposst K.JIuunes.

Pa3znes 2. IkocucTeMHbIN YPOBEHD

Tema 2.1 JxocucreMHBbIli ypoBeHb: o0masi xapaktepucruka. Cpena oOutaHus
OPraHu3MoB

Cpenpl 0OUTaHHSI OPraHU3MOB.

Tema 2.2 Dkosornueckune GakTopbl U pecypcehl

Dkonorudeckue (pakTopsl U pecypchl. BiusHue opraHu3MoB Ha IPUPOIHYIO CPELy.

Tema 2.3 Buausinue 3k010ru4eckux GakTopoB cpeabl HA OPraHUu3Mbl

TonepantHocTh. JIumuTHpytomme Gakropsl. Axanrtaius opranu3mMoB. Pemenue 3a1ad Ha
IPUMEHEHNE TPaBHJIa TOJIEPAHTHOCTH.

Tema 2.4 JxoJsiorudeckue coodmecTaa

buotnueckoe coobmecTBo, i OuoreHo3. DKocucTema. ['eorpadudeckuii anamadr.
Knaccudukanus sxocucteM. MICKyCCTBEHHBIE S9KOCHCTEMBI.

Tema 2.5 EcrecTBeHHbIE M MCKYCCTBEHHbIE IKOCHCTEMbI

CpaBHEHHE €CTECTBEHHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. OKOCUCTEMBI TOpPOOB.
Pemenue 3amay Ha BU0OBOE pa3HOOOpa3ne COOOIICCTR.

Tema 2.6 B3auMooTHOLICHHS OPTAaHU3MOB B IKOCHCTEMe

DKOJIOTHYECKHEe  B3aUMOJEUCTBUA  OpraHu3MoB. CHMOMOTHYECKHWE  OTHOIICHHS.
Heiitpanusm, cuMOHO3: MyTyanus3M, HIpPOTOKOOMEpaIus, KOMMEHCAIN3M, HaxJIEOHEYeCTBO,
KBapTUPAHCTBO, MapasuTH3M. AJanTanus Mapa3uToB U HX KEPTB B 3BOJIOLNUU BUIIOB. DOpMbI
napazutu3Ma. JKOJOTUYECKUE KaTeropuu mapa3suToB. LIMKIIbI pa3BUTHS U Nepeada Mmapa3uToB.
[TonynsunonHass auHamuka mnapazutusMa. [lapazuronorus. XuIIHAYECTBO. AjanTanus
XU3HUKOB M HX JXKEPTB B 3BOJIOLMHM BHUJOB. 3HaYEHUE XMIIHUYECTBA B mpupoze. JlnHamuka
NOMYJSIIMM ~ XUIIHWKA W OKePTBbL. XUIIHUKKM M YeJNOBEK: NyTh OT aHTaroHusMa K
COTPYIHUYECTBY. AHTHOMOTHYECKHE OTHOIIEHUS. PazHooOpa3ue OMOTHYECKHX OTHOIICHHIA.
HeomHo3Ha4YHOCTE OTHOIIICHUH.

Tema 2.7 Jxosornyeckas Huma. IlpaBuio onTuMaabHOro QypakupoBaHust

DKojoruyeckas HuIa. 3aKOH KOHKYPEHTHOrO HCKiItoueHus. [IpaBuio onTumaibHOIo
bypaxxupoBanust. CHHxKeHHE OnopazHo0Opazusl.

JL.p. Nel «CocraBJ/ieHue NUIEBbIX Lemnei.

Tema 2.8 BuaoBasi M IPpOCTPAHCTBEHHAsl CTPYKTYPA 3KOCHCTEMBI

CrpykTypa 3kocuctemsl. Bumosas ctpykrypa. [IpocTpancTBeHHas cTpykTypa. Pemienue
3aJa4 10 PKOJIOTUH COOOIECTB.

Tema 2.9 Tpoduueckasi CTPYKTypa 3KOCUCTEMbI

Tpoduueckast crpykrypa. I[lumeBas cerb. ABTOTPO(BI, TeTepoTpOodbl, KOHCYMEHTHI,
penyueHTsl. YnpasieHue skocuctemamu. Knaccudukanus koHcymeHToB. OOMEH BELIECTBOM U
sHepruedt. Tumbl numeBsix nenei. OcoOeHHOCTH NHIIEBBIX Iened Ha cyme u B OkxeaHe.
[IpaBuno OMOTHYECKOTO yCHJICHHs. DKOJOTHYECKHE TMUpaMujbl. PereHue 3amad Ha pacuer
O6romacchl Ha pa3HbIX TPOYUUECKUX YPOBHSX.

Tema 2.10 KpyroBopor BemiecTB U npeBpalieHe JHEPIUH B IKOCHCTEME

[Toroku sHeprum M BemiecTBa B 3KocucTeMax. OCOOEHHOCTH IEpeHoca SHEpruu B
skocucteme. KpyroBopoTsl OMOreHHBIX 3IEMEHTOB Ha cyie u B OkeaHe.

Tema 2.11 IIpoAyKTHBHOCTH €C000IIECTBA

[TponymmpoBanue (co3ganue) 6momaccol. OCHOBHBIE 3aKOHOMEPHOCTH MPOIYIIUPOBAHUS.
MupoBoe pacnpezeneHre 6uomMacchl U IepBUYHOM MPOTYKINH.

Tema 2.12 Iko0ruyecKkas CyKueccust

Cykueccusi. ABrorpodHast u rerepotpodHas cykueccusi. CyKIeCCHOHHbIE U3MEHEHUS B
npupoge. CamopaszButue  cooOmectBa.  [IpogoMKUTEILHOCTh  CYKIIECCHHM.  3HA4YEHUE
HKOJIOTUYECKUX CYKLECCUM.

Tema 2.13 IocaencTrBus BJAUSHUSA JeSITEJILHOCTH YeJI0BEKA HA DKOCHCTEMBI
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BrnusiHue nesTeabHOCTH 4YelloBeKa Ha SKOCUCTEMBI. 3arpsi3HEHUE MPUPOTHON Cpebl.
[IpenenbHO AOMYCTUMBIM cOpOC U MpENeNbHO JOMyCcTUMas KOHIEHTpanus. Tparefust ocTpoBa
[Tacxu. OTpaBienre HeTEIPOAYKTAMHU.

JL.p. Ne2 «3y4yeHue v ONMCAHUE IKOCUCTEM CBOE MECTHOCTI).

Pa3nea 3. buocgepHrblii ypoBeHb

Tema 3.1 bwuochepHblii ypoBeHb: 00mas XapakTrepucTuka. Ydenue B.H.
Bepnajackoro o 6uocgepe

buocdepa. Yuenue o 6uochepe. Hoochepa. CtpykTypa u rpaHuiibl 6nochepsl.

Tema 3.2 Kpyrosopor BeuiecTs B 6nocgepe

Tpu OCHOBHBIX TIONIOXKEHUSI (OMOXMMHYECKHE MPHUHIUIBI). 3aKOH TIJI00aIbHOTO
3aMBIKaHUS OMOreOXMMHUYECKOTO Kpyra B Omochepe. KpyroBopor Bomel. Kpyroopor
kuciopona. Kpyrosopor yrinepona. Kpyrosopot azora. Permenue 3amauy Ha OMOT€OXMMUYECKHE
IIUKJTBL.

Tema 3.3 DBosouust 6uochepnbl

OcHOBHBIE dTambl pa3BUTUs OWOcdeprl. 3apoxkaeHue Ku3HU. Poib mporeccoB
dorocunTe3a u apixaHus. Kucnopognas  peBomiouus. BrusHue denoBeka Ha 3BOIOLMIO
o6urochepsl. DBONIOIMOHHAS POJIH KUCIOPOa B UCTOPUU 3eMITH.

JL.p. Ne3«OneHka aHTPONOTreHHbIX U3MEHEHNH B PUPO/IE».

Tema 3.4 Ilpoucxoxaenne :Ku3HU Ha 3emiie

['unortes3pl 0 mpoucxoxAeHUM XU3HUA. ['Mnoresa cranuoHapHOro cocrosiHud. ['mnoresa
CaMOIIPOM3BOJILHOTO 3apOXACHUS JKU3HU. lumore3a maHcrnepmuu. [umore3a aOHOTeHHOTO
3apOKJICHHS JKM3HH B TIpoliecce Omoxummueckou »sBomtonuu. [umoreza PHK---mupa.
« " TMHSHBIA TEHOMY.

Tema 3.5 CoBpemMeHHbIE NPeICTABICHUA 0 BOSHUKHOBEHHUH KU3HU

OcHoBHBIE 3Tanbl (OPMHUPOBAHUS IKM3HHU. ITall XMMHUYECKOH SBOJIIOLMHU. OTal
pea0UOIOTHYECKON IBOMOIMH. brosorndeckuil 3Tam 3BOMIONWA. [ UITOTE3bI MPOUCXOKICHUS
YKapHOTOB.

Tema 3.6 PazBurtue ;ku3Hu Ha 3emJie

I'eonoruueckas ucropus 3emnn. Karapxeit. Apxeil. [Iporepo3oii. bakTepuanbHble MaThI.
[Taneo3oii. Yuactue rpuboB B yriaeoOpazoBannu. Me3osou. [lossnenne auHo3aBpoB. KaitHO30i.
[Taneoren, Heoren, AHTponorex.

Tema 3.7 JBoJnonus 4Yea0BeKa

Pa3Butue B3rIsS0B Ha MPOUCXOXKJAEHUE ueioBeka. OTIMYMA YeNOBEKAa OT KUBOTHBIX.
CucremaTuieckoe IOJIOKEHHE COBPEMEHHOIro uenoBeka. OCHOBHBIE CTaWU aHTPOIOTEHE3a.
IIpenmecTBeHHUKM YenoBeKa. JlpeBHeWIIMe JIOAW, WU apXaHTpomnbl. [IpeBHue roau, WUiu
najeoaHTponsl. Jlrogu  COBPEMEHHOTO  aHATOMMYECKOTO  THUIBL, WM  HEOAHTPOIBL
buonoruueckne (akropel anTpomnorene3a. ComuanbHble (DaKTOpBl aHTpororenesa. Poib
OMOJIOTHYECKUX W COIHMAIBHBIX (akTOpoB B aHTpomoreHe3e. CoBpeMEHHBIE MPOOJIEMBI
yenoBeyeckoro obmiecTBa. Mosanka mnpusHakoB. DopmupoBanue pac. EBpomeoumgnHas paca.
Momnronounnnas paca. Herpouanas paca. ABctpanounbl. Kputuka pacusma.

Tema 3.8 Poab yenoBeka B 6mocgepe

YenoBek u skosnornyeckuid kpusuc. I[lyTm BbIXOga M3 SKOJIOTMYECKOTO KpHU3HCA.
[IpoGnemsr ycroitunBoro pa3sutus. COanmaHCHpPOBaHHOE pa3BUTHE. BlMsHUE AESITENBHOCTH
YyelloBeKa Ha IJIaHeTy.

Y4eOHo-TeMaTHUYecKoOe JIaHUpoBaHue 1 10 kaacca



10 knace, (3 yaca B Heaemo, 102 yaca B roa)

Ne HaszBanue pasznena KonuuecTBo 1yacos

n/n

1 buonorus kak KOMIUIEKC HAyK O KMBOM IIPUpOJIE 10

2 MonexkyJIsipHbII YPOBEHb 28

3 Knetounblii ypoBEHb 38

4 Opranu3MeHHbII ypOBEHb 26
NTOI'O 102

11 knace, (3 yaca B Heaeso, 102 yaca B roa)

Ne HaszBanue pasznena KonuuectBo yacos

n/n

1 BBenenue 2

2 [TonynsiuMOHHO-BUI0BON YPOBEHB 23

3 OKOCHUCTEMHBIN YPOBEHB 48

4 buocdepnsbrit ypoBeHb 29
NTOI'O 102
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