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NOACHUTEJIbHASI 3ANTUCKA

Ilporpamma no yuebuomy npeamery "Buosorus" (nanee - Guonorus) Ha
YpoBHe cpeaHero obulero obpaszosanus paszpaborana Ha ocHoBe (DejepanbHOTO
3akoHa 0T 29.12.2012 No 273-03 «O6 obpasosanun B Poccuiickoii ®eneparmmy,
®I'oC COO, Konuenumu mnpernoiasanus yuebnoro npeamera «buonorus» wu
OCHOBHBIX TONIOXEHUH (enepaibHONH paboyueil MporpaMMbl BOCITMTAHUS.

YueOHbii npeamer «buonorusy yriay6iaéuHoro yposHs usyueHus (1011
KJacChl) ABJAETCS OJHUMM W3 KOMIOHEHTOB IpeaAMeTHOH obnacth «EcTecTBeHHO-
HayuyHble rpeamerbly. Cornacho nonoxenusm GPIrOC COO npoduibHble
yueOHple NpeaMeThl, U3ydaeMble Ha yriyOnéHHOM YpOBHE, ABIAIOTCS CrOCOOOM
anddepenunaniy  oby4yeHus Ha ypOBHE cpejHero obuiero o6pa3oBaHus U
Mpu3BaHbl 00ECNeYrTL MPEEMCTBEHHOCTh MEXKJAY OCHOBHBIM OOLUMM, CPENHHM
00LUKM, CpeilnM NPoQecCHOHaANIbHBIM K BbICLIMM oOpa3zoBaHueM. B To ke Bpems
KaX/Ibld W3 OTHX y4eOHbIX [IPEAMETOB JI0JI7KeH OblTh OpUEHTHPOBaH Ha
IIPUOPUTETHOE pelleHre 00pa3oBaTelibHbIX, BOCHMTATEIIbHBIX U Pa3BUBAIOLIMX
3aJla4, CBSA3aHHBIX C M[podopueHTaluer 00y4yalolUMXCcs U CTUMYIUPOBAHHEM
MHTEpeca K KOHKPETHOM 001acTh Hay4dHOro 3HaAHMS, CBSI3aHHOrO ¢ Ouosorue,
MEJMLMHOM, IKOJIOrHEN, MICUXOIOTHEN, CIIOPTOM MJ1M BOGHHBIM JEJIOM.

[lporpamma 1o yuebuomy npeamery "buosiorus" na€r npejcrabiieHHe O
Lenu M 3ajavyax ulydeHus ydebHoro npejmera «buosorus» Ha yriayOli€HHOM
YPOBHE, ornpejelisieT o0si3aresibHOe (MHBApHaHTHOE) PEAMETHOE CoJepKaHue, ero
CTPYKTYpHpOBaHWe MO pasjejaM M TemaMm, paclpele/ieHde [0 Kiaccam,
PEKOMEHYeT [10C/e10BaTeIbHOCTL M3y4YeHUss ydyeOHOro martepuana ¢ yd€ToMm
MEXKIIPEJAMETHbIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOIMKKW yuyeOHOro npouecca,
BO3pacTHbIX ocobeHHocTe oOyuvarolnuxcs. B nporpamme 1o 6Guosioruu
peajin30BaH [IPUHLIKIL [IPEeMCTBEHHOCTH € W3y4eHWeM OMOIOTMM Ha YPOBHE
OCHOBHOI'O obulero  obpazopanus,  Gjarojaps uemy rpocMaTpuBaeTcs
HANpaBJeHHOCTb Ha  [ocjelylollee  pa3BUTHE  OWOJIOrMYECKUX - 3HAHUH,
OPUEHTHUPOBAHHBLIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHON0 MMWPOBO33PEHHS,
IKOJIOMYECKOI'0 MbIILUIGHHUS, [PEJICTaBIeHUH O 310poBOM oOpase KHU3HM, Ha
BOCIUTaHWE OEepeKHOr0 OTHOLIeHUS! K OKpy’)Kawlled mnpuponHod cpene. B
rporpamme 1o OMOJIOrMM TaKXKe [10Ka3aHbl BO3MOXKHOCTH y4deOHOro mnpeamera
«buonorus» B peanusauuu TpeboBanuid PIOC COO k naaHUpyeMbIM
JIMYHOCTHBIM, MeETanpeJMeTHbIM W MpPeIMETHBIM pe3ynbTaramM OOydeHHUs U B
(GopMUpOBaHMM  OCHOBHBIX BMIOB Y4eOHO-1I03HABATE/ILHON  JEATEIBHOCTH
0o0yyarlIMxXCcs 110 OCBOEHMIO cojepiuaHust OuoJioruyeckoro obpasoBaHus Ha
YPOBHE CpejiHero oduero odpazoBaHusi.

Yuebublit npeamet «buonorus» Ha ypoBHe cpeaHero o0uero odpa3zoBaHus
zagepiuaeT Ouosnoryueckoe oOpa3oBaHMe B LIKOJE W OpPUEHTHPOBAH Ha



pacClIMpeHue u yriybienue 3naHuii 00yuaIoLUXC 0 HKUBOIA [IPUPOJIe, OCHOBAaX
MOJICKYSIPHOH W KJeTOUHOH Guooruy, OMOpHONOrHK U GHOOrHK pasBUTHS,
PCHETHKH, CCIIEKIMH, OHOTEXHONOIMU, IBOJIOLHOHHOND YUYEHHSI U 3KOJIOT UM,

M3yuenne yueGuoro fipeamera  «buonorus» wa yrayGnennom YPOBHe
OPUCHTHPOBAHO Ha [10JMIOTOBKY OBYYAIOUIMXCS K [TOCJIE/YIOUIEMY TOJTYYEHHIO
Ouosornueckoro  obpazosanus g By3ax M OpraHM3alMsiX - CpejHero
NPOdECcCHOHANBHOTO 06pa3oBaHms., OcHoBy ero copepkanus cocrasser cucTema
Ouosoruueckux  3HaHui, TMONYHCHHBIX  NPY  M3y4eHUH  OBYYAIOLIAMUCS
COOTBETCTBYIOLIMX CHCTEMATUHECKUX Pa3/eoB GHOIOMHU Ha YPOBHE OCHOBHOI'O
obwwero obpasosanus, B 10-11 knaccax 3ru 3HAHHMS TIOJY4arT pasButHe. Tak,
PaclIMpeHbl W yriyOlieHsl OHOJIOrMYECKHE 3HAHHS O PacTCHUAX, JXKMBOTHBIX,
rpubax, OakTepusx, opraHuzMe HeJIOBEKA, OOLIMX 3aKOHOMEPHOCTSX XKHA3HH,
AONOIHUTEILHO BKJIIOUEHBI OMOJIOrMYeCKHe CBe NeH s NPUKIaIHOIO U MOKCKOBOTO
XapaKTepa, KOTOpble MOYKHO MCII0JIb30BATh KAk OPHUEHTUPbBI IS [OCIEAYIOLLIEro
BbIOOpa npodeccun. Bosmoxua Taioke HHTEerpaliisi OMOJIOrMYECKUX 3HAHUY C
COOTBETCTBYIOUMMH 3HAHMSAMH, 110JYYEHHBIMK O0yHaIOIMMHCS [IPH U3ydYeHHH
(DU3MKM, XUMHH, reorpaduu U MaTeMaTHKy,

CrtpykTypa mnporpammbl mno yueObHomy mnpeamery "Buosorus" OTpakaeT
CHCTEMHO-YPOBHEBbI M  IBOJIOLUMOHHBIH [OJX0AbI K U3yUyeHHI0 Ouosoruu.
CornacHo um, usyuarorcesi cBoiicTsa u 3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX
CHCTEM Pa3HOro ypOBHs OpraHM3alKH, IBOJIOLMH OPraHHYeCKOro MHpa Ha 3emue,
COXpaHEHHs OHMOJIOrMYEeCKOro pasHooGpasus rIaHeTsl. Tak, B 10 xmacce
U3YHAIOTCA  OCHOBbI MOJEKYJSPHOH M KJIETOYHOH GHONOrUH, SMOpUONIOTHK U
OMONOrMK pa3BUTHS, reHEeTHKH U CeNeKLMH, OUOTEXHOJIOIHH U CHHTETHYECKOR
OHOJIOIUH, aKTYaNnU3HPYIOTCS 3HAHMS oOyuatolnxcsi 1o GoraHuke, 300JI0TUH,
aHaTOMMH, (Qu3noNoOruuM 4enoBeka. B 11 kiacce U3Yy4aroTCsl 3BONIOLHOHHOE
YHCHHEC. OCHORBbLI 3KONIOIMU 1 yuenue o Guocdepe.

YucOublit  npeamer  «bBuosorusy Nnpu3BaH  obecreyuTb  OCBOEHHE
00yHAIOWHUMHCS GHONOrMYECKHX TEOPHil U 3aKOHOB, HACH, MPUHLIMIIOB W [PaBUJL,
JIE}QAILUNX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHbl MUpa, 3HAHUH O
CTPOCHHH, MHOroobpasnu W OCOGEHHOCTSX KICTKH, OpraHH3Ma, OIS,
OHOLIEHO3a, IKOCHCTEMBI, O BbIAAIOIMXCS] Hay4YHbIX JIOCTHIKEHUSAX, COBPEMEHHDIX
UCCIICNOBAHUAX B OHONIOTUH, IPUKIIANHBIX ACTIEKTAX OHOTOTHYECKIX SHAHME. s
Pa3sBUTUS U MOAACPKAHMS MHTepeca OOYualOLMXCS K OUOJOrHU Hapsay co
3HAYUTEIIBHBIM 00BEMOM TEOPETHHECKOro Martepuana B COAepPKaHHWH NPOrpaMMbl
10 OMOJIOrMK MPEejlyCMOTPEHO 3HAKOMCTBO C MCTOpHEH CTAHOBJIEHUSI ¥ Pa3BUTUS
TOH WM MHOH 06nacT GHONOrMM, BKIALOM OTCYECTBEHHBIX W 3apy0exHbIX
YHEHDIX B PELIEHHUE BANKHENIIMX GHONIOMMYECKHX M SKONOIUYECKHX npobnem.



Lenb usyyennus y4ebHOro ripemera «buonorusi» ua YriyOnéHHOM ypoBHe —
OBNIAZICHHE  OOyHalOIUMHUCT  3HAHKAMK O CTPYKTYpPHO-(YHKLHOHANBHOI]
OPraHM3alMKu  KUBBIX CHcTem pasHOro paHra u NprHodpeTeHHe ymenuii
HCTIONIb30BATh ITH 3HAHMS B (opmupoanuu MHTEpEca Kk onpenenéuHol obnacty
rpodeccHonanbHoki ACATCIILHOCTH, CBSI3aHHONH C Ouonorued, umu BEIOOpY
yuebuoro 3asejieHus s HUpoloJKeHUst Bronoruueckoro oOpaszoBanus.

Hoctixenne  uenn H3YHdCHUSL  yyeOHOro npenmera «buonorus» ma
yriybnéunom yposmue obecnieunsaercs pewrenmen CIEeAYIOLIMX 3a1aY:

OCBOEHHE 00YYarOIIMMUCH CHCTEMD Ouoslornyeckux 3Hanumii: o6 OCHOBHbIX
broJIoryeckmx TCOPUAX, KOHLEINUHUAX, ruroresax, 3aKOHaX, 3aKOHOMEPHOCTSIX W
l[IpaBUIax, cocTaBiIsIOLIUX COBPEMEHHYO CCTCCTBCHHO-HAYYHYIO KAPTHHY MHpa; 0
CTPOCHHH, MHOrOOOpa3sMH M 0COBEHHOCTSIX Ouonoruyeckux cucrem (knetka,
OpraHu3M, NOMyasiluusl, Bu, ouoreoueHos, Ouocdepa); o BoLrarommxcy OTKPBITHUSIX
H COBPEMEHHBIX UCCIIEN0BAHUSX B Onosnoruu;

O3HAaKOMJIEHHEe 00y4arommuxes ¢ MeToxamu [IO3HAHWS KHUBOHW MPHPOJIBL:
HCCJICIOBATEILCKUMU  METO1aMu Ouomnoruueckux HayK (MONeKyJIspHOH u
KICTOYHOW  OHonoruu, dMOpHONoOrun i OUOIOrKuK Pa3sBUTHUA, TEGHETUKU U
CCJICKUMH, OMOTEXHONOTMU U CHHTETHYECKOH  Ouonoruy, NaJe€OHTONIOr UM,
OKOJIOMHHK);  MeTojamu CAMOCTOATENILHOIO  [IPOBE/IeHUs Ouosiornyeckux
MCCICI0OBaHKK B jlaGopatopun u B lipupojie  (HaOutomeHue, U3MepeHue,
IKCICPUMEHT, MOJEJIMPOBalLe);

OBJAflCHUE  00y4aroOMMHUCs  YMeHHsMHY: CAMOCTOSITEIbBHO  HAXOMUTE,
AHAJIM3MpOBaTbL U MCIIOJB30BATh Oronoruyeckyio HHAOPMALMIO; MOJIB30BATHCS
Ouosoruyeckoii TCPMHHOJIOTHEH W CHMBOJIMKOH; YCTAHAR/IMBATE CBSI3b MEXJy
pasBuTHem OuoNOrMM U COUMAIBHO-DKOHOMMYECKUMH U 9KOJIOMMYECKUMU
Ipobiiemamu 1CJIOBeUeCTBA; OLEHUBATE [10CHEACTBHA CBOGH AESATEJIBHOCTH [0
OTHOLUEHHIO K OKpy:Kalollen NpUPOAHOH cpelc, CUGCIBGHHOM}/ 3J0POBEIO H
3HOPOBLIO  OKpYXKAIOWMX  JiofeH; 0BOCHOBLIBATL i cobmonate  mepsl
NPOMPUNAKTUKN MH(EKLHMOHHbIX 3aboneBaHmi, NpaBuia MOBeAEHUs B npupojae u
obeciiedenuns 6e30nacHoCTH COOCTBEHHOMN KM3HEeSTeNbHOCTH B Ype3BblYaiHbIX
CHTYALMsIX  [IPUPOJMHOrO U TEeXHOreHHOI'o Xapakrepa;  xapaKTepu30BaTh
COBPEMEHHBIE Hay4Hble OTKPLITUS B 00J1aCTH Ouosoruu;

pasBuTHe y oOyuarommxcs MHTEJICKTYaNIbHBIX M TBOPYECKUX CIOCOOHOCTER
B TpOLECCE 3HAKOMCTBA C BBIAAIOIIUMUCS OTKPBITHAMHU U COBPEMEHHBIMMU
MCCICI0BaHUAMK B OHOJIOTHH, pellaeMbIMU €10 mpobiemamu, - MeTonoJIOruei
buosornueckoro uccile10BaHusl, [IPOBEJIEHMSI DKCHEPHUMEHTAbHbIX
MCCICA0BAHUH, peLlIeHUs] OHOMOIHYECKUX 3a/lad, MOJICJIMPOBaHUST OHOIOrMYeCKuX
00BEKTOB U MPOLECCOB;



FeHEeTHYeCKO] 'PAMOTHOCTH,  061ej] KYARTYPBl  noBesenns g [pHpoe:;
UMHTerpanuy CCTCCTBEHHO-Hay Yy px 3HaHH;

lprobperenye o0yualoluMucy KOMMeTenTHoCcTH g pPanronansHoM
lIPHUPOSIONOIIL30BaN Y (cobuntonenue llPaBuIl noBenenus g lpupone, oxpanp
BHI0B, JKoCHCTEM, brochepsr), COXpaHeHnu cobersennoro 3M10POBbSI U 310pOBRs
OKPYIKAOWHX  nijoyeii (cobmonenus MEp  npodunakTuky 3a0oneBanmuii,
obecneyenye OesonacHocTy KH3HELesITelIbHOCTH g IPE3BBIYANHBIX CUTyalusx
pupojHOro TeXHOI'€HHOO Xapakrepa) Ha ochoge HCIIOJIb30BaH s
Ouonoruyeckux 3HAHWHU U yMenuii g HOBCCAHCBHOM xu3HY:

CO3danue  ycnopuyi AL 0co3HaHHOro BbIOOpa oby4aroimucy
MHAMBUAYANbHO obpazosarenpuoii TpaeKkTopuuy, CocobeTByOLIEe}]
focnenyrolemy I'IpO(])ECCHOHaJIbHOMy Camoonpenenenuro, g COOTBETCTBUK ¢

YPOBHE cpefiHero obuero 00pasoBamus, coCTasnsier 204 yaca: g 1 Kiacce — 102
Haca (3 yaca B Heaemo), B 11 knacee — 102 yaca (3 yaca B HeZlemo).

Or6op OpPraHH3allMOHHp1X dopm, merojos i CPEACTB 00y4eHus Guonoryy
OCYIIECTBIsIETCS ¢ yygron Clieuuuku ero CoJlepKaHus u HalpaBieHHOCTH Hg
NpoJioipkeue 6uonoruueckoro obpasoBanus g OPranmsauusix  cpeamero
lpodeccuonaboro y BbICLIero o6pasosanys. '

O6si3atenpHpiy YCTIOBHEM Mpu 06yyenuy Ouosnorun na YTyOnéanom YPOBHe
ABIISICTCS NpoBejeHue 11200paTOpHBIX W lIPaKTH4YecKux pabor. Takoxe yuacrye

TEMaTHKa  KoTOpBIX OlpelessieTess  yuureneny  ga OCHOBe  uMerounxcs
MatepHanbHO-TeX HuuecKux PECYPCOR 1 MecTibIx HPHUPOIHBIX YCIIOBUI,



COAEP)KAHUE OBYYEHUS

10 KJIACC

Conepsxanue iporpamMme!, Beienenyoe Kypcusom, He Bxomur g poBepky
rocynapcrBeHHoj MTOrOBOH aTTecTal Y (I'"A).

Tema 1. buosorus kag Hayka

CoBspemennag OHosorus — KOMInekcHas Hayka, Kpatkas UCTOPHUA pa3BuTug
Orooruy, buonoruyecgye HAYKM M u3yyaempe UMH  npobaemp.
CDyH;:ameH'raum-:bie, PHKIaHbIE ¥ nouckopye HaYH4Hble uccnenoBanus p
OuoJloruy.

3HaveHpue OHollorun B (hopmuposamuy COBpEeMEeHHOI] CCTCCTBEHHO-HayYHOj
KapTHHBI Mupa. Hpodeccuy, CBA3AHHBIE ¢ GHOJIOrHel;. 3HayeHpe Onosiornu p
[paKTUYecko ACATENILHOCTH  yegopeka: MEIMLHHE, Ccenbckoym X035 CTBe,
lIpOMBbILLIEHHOCTH, OXpaHe 1npuposp.

,Z[eMOHCTpamm

loprpers:: Apucrorenp, Teodpacr, K. Jlunneit, X, B. Jlamapk, Y. Hapsum,
Y. I'apgeii, I, Mennens, B. Y. BepHa,uc:KHi‘i, U. I11. [TaBnos, U. K. MeqHHKOB, H.
. Basusos, H. B. "I'HMO(beeB—PeC(Jchﬁ, i, Yorcon, @, Kpuk, J1. K. benses.

Tabnuubl u exempy: «CBa13b GHONoruy o APYTHMH  Haykampy, «CHhcrema
OuosIOIMYeckuy HAVK».

Tema 2. JKugpre CHCTEMBI H X H3yyenpe

Kusble cucremp KaKk npeamer wusyyemps Ouostoruu. Cgoficry HKHBBIX
CHUCTEM: eJuHCTRO XUMHYECKOro  cocrasa, HMCKPETHOCTE i LJIOCTHOCTS,
CIOXHOCTL YOOPSAO4YEHHOCTD CTPYKTYpBL,  OTKpBITOCTS, Camoopranusaius,
CaMoBoCIpousBeeHye, pasapaxumocrts, H3M@HYMBOCTS, pocT y pasBuTue,

YpoBuu OPTaHM3aUMN  KUBBIX cucren: MOJNICKYISPHEI,  Kkiero4Hpid,
TKAHCBDLIH, OpraHU3MeHHbIH, nonyﬂmmml1—10~13nﬂOBoﬁ, 9KOCHCTEMHBIH
(Gnoreoueﬂomqecmﬁ), Onochepusii, [Tpoueccsl, poucxozsmme B skuBpx
Cucremax. OCHOBHple HPH3HAKK JkuBOro. JKu3up kax dopma cymecTBoBamsg

H3Mepenue, skcniepument, CHCTEMaTU3aLuMs, MeTaaHa 3. Honstue o 3aBucumoit u
HE3ABHCHMON  niepemenoji, [Lianuposarime JKClieprmenTa.  [loctanoBka y
'POBepKa runotes. Hynewas runoress, Ionsitue BBIOOPKK M eé MOCTOBEPHOCTD.
Pasbpoc g Ouolornyeckux AaHHBIX. OueHka AOCTOBEPHOCTH  MOJyyeHHpIX
PE3yNbTaTOB. Ilpuunubl  Mckaskenus PE3YJITaTOB  KCcnepumenta. [TonsTye
CTaTHCTUYECKOro TecTa,



Aemoncrpanuy

Tabmuuer y CXCMbl:  «OCHOBHpBE HPH3HAKH  sKH3Hpy, «buonoruyecipye
CHUCTeMbI»,  «CBojicTaa KHBOH  Matepuuy, «YpoBHU OPraHusauuy  sypoji
MpUpoOnkL», «Crpoenye KHBOTHOH  KieTicuy, «Tkanu KUBOTHBIX», «CHcTemp]
OopraHos 4€JI0Beveckoro OpraHusma, «BnoremleHm», «Buoccpepa», «MeTonpr
U3YYeHUs wKUBO IPUPOLIBLY.

Ob6opynosanue: nabopatoproe 0bopynoBanue A8 nposenenus
HabmoneHni, M3MCPEHMH, sKcnepumenTop.

Mpaktnyeckas padora «Hcnonnsosanye Pa3JIH4HBIX  meTos0B npu
U3YUCHHM HUBLIX cucTeny.

Tema 3. Buosorus KJIeTKH

Knerka - CTPYKTYPHO-(DyHKLMOHAL 1145 CAMHMLA  KuBoOrO. Hcropus
OTKPLITHS KieTku. Pa6ory; P. I'yka, A. Jlepenryka, Knerounag Teopus (T. ILaum,
M. Ulnefinen, Pp. Bupxos). OcHoBHBbIe HOJIOKEeHHs  coBpemenHOj KJIETOYHOH
TEOPHHU.

Metospi MOJIEKYIIApHOH KICTOUHONH  6HoOrHy: - MHKpOCKoOTIHS,
Xpomarorpadus, A1eKkTpodopes, mertoy MEUCHBIX aTOMOB, AauddepenianpHoe
UCHTPUYrupoBaue, KYJILTUBHpOBaHHe KiieToj. H3yuenye Dukcuposanmpix
Kremox. DeKTpouHas MUKpockonus. Kongoxanomnas MUKpockonus. Bumansrnoe
(}'ZpZz‘.J!CZBHeHHOFE) Usyuerue knemor.

Hemoucrpauun

Hoprpersi: P, ['yk, A. Jesenryk, T, 11] Banu, M. llneiigen, P, Bupxos, K. M.
bap.

Tabnuup u cxemp: «CBeToBoii MHKPOCKOI, «iexTponupii MHUKPOCKOI,
«HMcropus passuris METOL0B MHKPOCKOMH ). |

O6opy nosanmue: CBETOBOH MHKpockor, MHKpOIIpenapaTel pacTuTenbHpIX,
KUBOTHBIX M OaKkTepralpipx KlleToKk.

IlpakTuyeckas padora «Mzyueppe METOOB  KIETOYHOM  GHONOrUy
(XpomaTorpadus, MIEKTpodopes, Aupdepennnanproe UCHTPUYrUpoBaHKe,
[TLIP)».

Tema 4. Xumuyeckag OPraHu3aums Kierku

XHUMUYECKHH cocrap iieTkn. Makpo-, mukpo- YJIbTPAMHKPO3JIEMEHTEL.
Bona u eg POJIb KaKk pacTBopuTesns, peareHra, yuyacrue B CTPYKTYPUPOBAaHUY
KICTKH, Tennoperyasiuy. Munepanbhbie peigecrsa IJIETKH, UX OHONIOrHyeckas

POilb. Polib KaTHOHOB U aHKOHOR B KIIeTKe.
Opranudeckue  serecrsa KJICTKH.  buosioruveckue noyivmepsl. Benkwy.

AMMHOKHCIIOTHBIf cocraB Oesikos. Crpykrypni 6eikosoi MOJIEKYJIbI. Hepamﬂaﬂ
CTPyKTypa Oenka, nenTumnas CBsI3b. BTopuunas, TPETHYHas, 4YeTBepTHyHAas



CTPYKTYpBbI. Henarypanusy. CBoiicTsa OeJikos, KJ'IB.CCH(bHK&L[HH OeskoB,
bronoruyeckye QyHKLMM Genkop, lpuore,

Yrnesosp, MOHOC&X&pHﬂbI, Ancaxapuipl, OllMrocaxapuipr Nosucaxapy ipr,
Obuwmit  myay CTpOeHUs d)HBHKO-—XHMHLIECKHE CBOHCTBA  yrieposnop.
Buosnoruyeckye DYHKLIMM yriepoop,

Jlunupp, rH.uqumﬂbHO-FHJ.IpOdJOﬁHbIe CBOMCTBA. Knaccugpuraruyg JUNH 0B,
’J“purﬂuuepnﬂbl, q:vocdmnmm,ubl, BOCKH, cTepoup. buonoruyeckye GyHKIHIYH
JTMNUA0B. O6wye CBOMHCTBA 6nonornqec1mx MeMOpan — TE€KY4YecTp, CIOCOOHOCTE K
CamMo3ambikaHu1o, HOJynponunaemocty,

Hyxnennospe kuciorel. JIHK y PHK. CTpoenne HYKIICUHOBEIX KHCIOT.
Hykieorup,, Hpunumr KOMILIeMeHTapHOCTY, | Ipasuiio Haprada. Ctpykrypa
HHK — ngoiinag CHpais. Mecrtonaxoxnenye U OuosIOrnYeckye $yHkunn JHK,
By PHEK. Dynkunu PHK g KeTke,

Crpoenue MOJieKyibl AT, Makpospruyeckye CBIA3M B Monekyne AT,
Bronornuecipye GyHKUMM AT, Bocceranosienype HCPEHOCUMKH, uX (yHKIMY B
Knerke.  /lpyeue HYKIeosuompughochamep, (HT®). CexBenuposanye JIHK.
Memoow: CeHOMUKY, Mpanckpunmomurky, npomeomuxu,

Crpykryphas 6Honorus: Onoxummueckue y Ouodusuyeckye MCCllefoBaHUs
cocraBa y MPOCTPaHCTBEHHO CTPYKTYpbI Oromouexy, Mooenuposanye
CMPYKmMypolL u ghyuryu Ouomoneryn u yx Komniexcos. K OMNvIOMepHbITL Ouzaiiy 1
Opearuueckuti cunmes buomonexyn u yx HENPUPOOHbIX ananoeog,

Hemoncrpanup

LHoprpersr: JI. Honunr, Jlx. Yorcon, @. Kpuk, M. Yunkunuc, P. ®paHkuy,
®. Conrep, C. 17 py3uuep.

uarpammp,: «Pacripesienienye XUMHYECKHX  djiemeHTOB p HEXHBOH
Hpupoiex, «Pacripejesernye XHMUYCCKHX ICMEHTOB B IKHBO Ilpupoe.

Tabimupr y CXeMbl: «llepuonnuecias rabiimua XUMUYecKux 3JIEMEHTOBY,
«CtpoeHnue MOJIEKYJIbI Boab», «Beectsa g COcTaBe OpraHu3MOBy, «Ctpoenue
MOJICKYIIbI  Genkay, «CTpyKTYpbI OenkoBoii Monekynby, «Ctpoenye MOJIEKY I
yriesonos», «Crpoenye MOJICKYJT  IMnua0RY, «Hyxnennosse KHCIIOThIY,
«Ctpoenue MOJIeKy bl ATy,

Ob6opynosanue: XUMHYecKas nocya y obopynosanue.

JlaGoparopuas padora «OGHapyxenue 0eskoB ¢ momousio Ka4YeCTBEHHBIX
peakLunin.

Jlabopatopuas  pagora «Hccieiopanue HYKJI€UHOBBIX  KucJioT,
BBUICJICHHBIX W3 KIIETOK pasiiuympix OpPraHU3MORBY.

Tema 5. Crpoenne u byukunn kaerkn

Tunsr  knerox: JyKapuoTuyeckas u NpokapHoTHyeckas. CtpykTypHo-
(DYHKUHOHANBHDIE 00pasoBanust knetku.



Ocobennocty CTPOCHHUS FETEPOTPOHON K aBTOTPOHO lIpOKapuoTHyeckyx
KieTok. Mecro y POJIb nipokapuor g Ouonenosayx.

Crpoenue U dJyHKJ_m()HHpOBaHMG JYKapuortuyeckoi KJIETKH.
I"Iﬂa'sMaTqucr{as{ MeMOpana {rma’smaﬂemma). C'f‘pyK'rypa [1asmMaTtuyeckoii
MEMOpaHpI. Tpaﬂcnop'r BellecTs yepes TlasmMatTryeckyo MeMOpany: TACCHBHBIH
(21 dysus, o0seryénpay Anpdysus), AKTUBHLIH (MepBuump y BTOPHYHbI
aKTHBHBIH TpaHcnopr). I_Ionynpmmuaemocm MeMOpaHbl,  Pagora HaTpuii-
KaJIMeBOro Hacoca. DH0LMTO3: IMHOUMTO3, aromurosz. OK301MTO3, Kinerounag
CTeHKa. CTpykTypa u GyHKLMK KJIICTOYHOMH cTeyky pacrenui, rpu6og,

Luronnazma, [urosons, Lurockener. ABmxenne HUTOMIa3Mbl. Opranou
KJIETKH. OﬂHDMeMﬁpaHI-IbIe OpraHommel kneTiy: SHIONNasmatuueckas cery
(DI1C), annapat I'op iy, MH30COMBL, X cTpoenue y byHKIHY, Bsaumocsssp
OltHOMeMOpaHH b x OPraHOMI0B KieTky. Crpoenue rpaHyisipHoro PeTuKymnyma.
Mexanuz Hanpaeienus berkoe ¢ IIC Cunres PaCTBOPUMBIX 6enkoB, Cumres
KICTOYHBIX  mMemGpary, [najikui (arpauyus;pnblﬁ) JHAONNasMatuyeckyii
peTUKyyMm. Celcpe'f‘opnaﬂ GyHKLms anmnapara | onbmxy. Moduq‘mmz;m benkog ¢
annapame 'onsoxncy, C opmupoeka bGeakog g annapame [ onvoxcy, Tpancnopr
BCLIECTB B KieTke., Bakyounu PaCTHTEJIbHBIX KieTok. Kuetounpii cok. Typrop.

I[onyasronomHupe OpPraHouabl  Kierky: MHTOXOH/PHH,  nuacTupup,
lIpoucxoscoenye MUMOXOHOpuLl u naacmuo. C umbuocenes (K.C, Mepeammsc;cuié,
JI. Mapzyauc). Crpoenue u GyHKuMKM MHUTOXOHAPUA M nnactup, [lepBuungie,
BTOpHYHBIE W chomppe MJ1aCTH B (p()'rocnl-n‘empy}omnx DYKapHor.
Xnoponnacrel, XPOMOIIACTBI, JieHKonnacTy) BBICILIMX pacTeHui.

Hemem6panpie OpraHOMAbI KileTKu Crpoenne u byHkuMY HeMeMOpaHHbIx
OpraHou 0B KIIETKH. Pubocomai. lpomesncymounpie Qunamenmo:.
MHl(pO(!)I/IJIaMCI--I'I‘I;I. Axmunoenie Nukpoduaavienner, Mbllieynpre KJIETKH.
Axmurnoswie KOMnonenmor Hemviueyn sy kiaemok. Mukporpy6oyky. Knerounprii
LUeHTp.  CtpoeHue ABHMIKCHHE KIYTUKOB PECHUYCeK.  MukpoTpy6ouky
HHTOmIasMbL. LlenTpuonp, benku, accoyuuposanupie ¢ MUukpopunamenmamy 1
Muxpompybouxamy. Momopnuie 6enxy,

Anpo. O6oi10yka SIIpa, XpomaTuH, Kapuonnasma, siapeliku, ux CTpOEeHUE U
(GyHKIHY. Anepusiii Genkoppii MaTpuke. IlpoctpancTBennoe pacrnosoxenue
XPOMOCOM B uHTepdhazHom anpe.  Dyxpomamun u cemepoxpomamun. Bem{lfj
XPOMaTHHA — TUCTOHBL. [Junamuxa A0eprol oborouky g Mumose. Hoepnui
mparcnopm.

Knerounsie Brinoyenug. CpaBuuTenbuas XapaKTepUCTHUKA KJIETOK 3YKapuoT
(pacturensHoi, KUBOTHOM, rpubHOI).



Aemoncrpanuy

Hoptpers:: K.C, Mepemconcmfi, JI. Mapryuc.

Tabmuupr y CXeMbl: «Crpoenye SYKapuoTHYeckoi; KIETkH», «CTpoenye
KUBOTHOM  KiteTkpy, «Ctpoenye pacturesnsHoj KIeTku»,  «Crpoenue
MUTOXOHApU MY, «Sipon, «Crpoenue IPOKapuoTHyecko KJIIETKW,

Obopyosanue: CBETOBOH  MuKpockor, MHKpoIipenaparp PacTuTenbupIx,
KUBOTHBIX KJIeTOK, MHKpornpenaparp, OaKTepuapipx KIETOK.

Jdaboparopuas pabora «Msyuenpe CTPOCHHUsT  KjeTok Pa3nYyHbIX
OpraHusmoBy,

MpakTuyeckas pPabora «M3yyeypye CBOHCTB KileTOYHO} MeMOpaHkIy,

Jaboparopuas Pabora «Mcenenopayye tIasMonn3a u sennmasmonusa g
PACTHTENbHBIX KieTKaxy).

pakTuyeckas Pabora  «Msyyeyye ABWKCHUA  LuTOmnasmpr g
PaCTUTENIbHBIX KieTkaxs).

Tema 6. O6men BEILECTB M npeBpaenye JHEPruM B KileTke

AcCCuMuIsILms 1 AMCCUMMIISILMS — e CTOPOHBL MeTabonusma, Ty, oOMeHa
BEHICCTB: aBTOTPOpHLIH 1 FETCPOTPODHBIH. Vyacrye KHCIOpona B o6MeHHBIx
flpoueccax.  Duepreruyeckoe obecnedenne ety lipeBpaiienne AT g
OOMeHHbIX lipoueccax. PepmenTaTHBHbI XdpaKkTep peakiui KJIETOYHOro
MeTaboJik3Mma. Depmentsy, px CTpoeHue, caoiicrea y MEXaHU3M J1eHcTBHS.
Kodepmenrs, Ornnyns (epmenros or HEeOpIraHuYyeckux Katanusaropos. Bejky-
aKTUBATOPBl M 66IIKH-HHI‘H6HTO[31:I. 3aBucumoctp CKOpOCTH  (epmeHTATHBHpIX
PeaKumi ot paznuyupx (bakTopoB.

IepBuynbiii  cures OPraHu4YecKkux Bemects g KleTke. ®Dortocunres.
Anoxcucennvi OKCUCCHMbII  (homocyunmes YV baxmepui;. Ceemoco(izwafouﬂze
UeMenmor u nuemennp, PEaryuonHo2o yenmpa. Posy XJIOpOILIacToB B npowecce
(orocunTesa. C BETOBast U TeMHORas azpr, Pomodeixanue, C;, Cy. u CAM-mune;
pomocunmesa. [ponykrusrocts dortocunTesa. Bhusuue PA3IMYHBIX (hakTOpOB
Ha CKopocTh hoTocumTess, 3Havenne hotocunTesy

Xemocunres. Pasnoobpasue OPraHH3MOB-XeMOCHHTETHKOR:
HUTPUQHLHpYIOmMe Oaxrepuu, Kenesobakrepuu, cepobaxrepum, BOJIOPO/IHbIe
Oakrepun. 3nauenye XEMOCHHTe3A,

AHa’pobHbIe OPraHu3mMbl. Buaer 6poskenns, Hponykrsl 6poxenus u ux
HCIIONIB30BAHUE  YyenioBeKOM. AHasdpobHbIe MHUKPOOPraHU3Mbl  Kak O6BeKTH
OHoTeXHOIOMY § BO30yauTenH Gosesnel.

A3pobHbie OpIr'aHHU3Mbl. Oranml YHEPreTUYECKOro oOmeHna.
Ioarorosurespupiii sray. [nuxonus — Oeckuciopoanoe PacllerIeHHE ITI0KO3b].

buonorunueckoe OKHC/ICHHE, MIIH KNeToYHoe abixaHue. Pok MHUTOXOHAPHI B
HpOLECCax GHONOrHYECKOro OKHCIeHHMS. Lnknuyeckue peakiy. Oxucinurensuoe



cbocqaopHﬂHpOBaHHe. Inepeus Memopanoao Paduenma npomornog, Cunmes
ATD: pabomq pomonnon  AT®-cunmasy, [penmyirecTra a3pobHOro myry
oOMeHa Belecrs l1I€pen aHaspobHpy. SddexrusrocTs IHEPreTHYeCKOro o6mens.

Aemoncrpanuy

[Toprpers:: Jox. Tpuctnu, K. A. Tumupsszes, C. H. BHHorpaﬂcxm‘/‘i, B. A.
’_BHrenbrapﬂ'r, IT. Muryei, I". A. 3aBap3un.

Tabnuupr u cxemp;: «DotocuuTesy, «OHepreTHyeckuy 0bMen», «brocumTes
bestkar, «Crpoenne (bepmenTay, «XeMocHtiTesy,

Ob6opynosanue: CBETOBOH MuKpockor, 000py loBatue iy [IPUrOTOBJIeHUS
NOCTOSIHHBIX W BpemeH L x MHKpoTipenaparos,

JlaGoparopuas pabdora «Hzyuenue KaralluTuyecko AKTUBHOCTH
(epMeHToB (1a ipuMepe amunase uny Karanaspl )y,

Jda6opaTtopuas Pabora  «M3yyeppe depmenTaTuHoOro Paciuennequs
TepoKcKaa Booposia B PaCTHUTEJIbHBIX M KUBOTHEX KJIeTKax».

Jda6opartopuas Pabora  «Cpapnenye HpoLeccos  dotocuuTesa y
XEMOCHHTEe3a),

JabopaTtopuas pabora «Cpasuenye fipoLieccoB Opoxkenns u JBIXaHU,

Tema 7. Haciienersennas HHpopmanus u PCajiu3auus eé B kierke

Peaxiuu MAaTPUUHOTO chntesa. Tpuuiny KOMILIEMEHTapHOCTH B peakiusx

KO/, ero cBoiicrga. Tpanckpurimg — MaTpUYHbLIH cuuTes PHK. [punnwmme
TPaHCKPUIILMHK: KOMIUICMEHTapHOCTh, alThiapalieNbocTp, ACHMMETPUYHOCTE.
Cospesanue Mampuunerx PHK g JYKapuomuueckon kiemye. Hexooupyiowue PHK

Tpancnsiums u e srany, Yuacrue TpaHcnoptheix PHK B 6uocunrese Oeska.
Yenosusi 6uocuuress Oesika. Konuposatue AMHHOKHCIOT. Ponb pubocom g
OuocHHTe3e Genka,

Cospenennvie npeocmasienns © empoenuu cenos. OpraHu3aLms reHoma y
NIPOKAapHOT W sykapuor, Perynsauus dKTUBHOCTH reHOB y [IpPOKapuoT. I'unoresa
onepona (P. XKako6, K. Mamno). Monexynaprpie MexXanuzmor sxcnpeccuu 2enoeg b%
Vkapuom. Pons xpomamuna g pecyrayuu pabomer 2cenog. Perynsuuns o6mennsix
lipoueccos B kierke. Kietoympi romeocras.

Bupycsl — neksierounye bopmbl Ku3HU Y obsturaTHble napasurpl, Ctpoenue
NPOCTBIX U CHOMKHBIX BHPYCOB, peTpoBupycos, Oakreprodaros. Kusnennoii yurcn
,Z[HR'—codepch'cm;zfx supycos,  PHK-cooepocauyux supycos, baxmepuogazos,
Obpammnas Mpanckpunyus, pesepmasa, uHmeepasa.

Bupychsie 3a0osieBaHus 1CJIOBeKA, HUBOTHBIX, PaCTEHUIL. CITUI, COVID-
19, cotmanbugie u MCIAHLMHCKHE 11POBJIeMD].



Bm:)zmqbop..-wcmnuca.' UHMezpayus u ananys bonvutux Maccusos («bigdatey)
CIMPYKmMypHbix Ouonoeuyeckyy OaHHbix, Hanomexnonoayy, 6 buonocuy y Meduyune,
Hpoepmf.pryembze DyHkyuu 6enxog, Cnocobu docmaskuy nexapeme,

,JIeMOHchauHu

Hoprperwi: H. K. Konsuos, J1. 1. HUsanosckuii,

Tabnuup p CXEMbI: «BrocupTes Oesikay, «I’“el-[e'mqecr{m? Ko, <<Bprcm»,
«bakTepuodaruy,

Mpakruyecias Pabota «Cozpanpye MOZeNH BUpycay.

Tema 8. Kusnennprii yueyy KJIeTKH

Kuerounpii HHKIL, - ero nepuonp p Peryisiuns.  Unrepdaza y MHTO3.
Ocobennocty Hpoleccos, rnporekarommx nurepgase. Ionroropks KIETKH K
ACJIEHUIO, I'Ipecm-lrei‘mecr\'m‘i (nocwmowqecamﬁ), CHHTEeTHYECKHH y
HOCTCUHTeTHYeC K1 (npemmomqecmﬁ) NEPUOALI HHTEp(Da3kI,

KomruiemenTaprocTy, HOJlyKOHCepBaTHBH b} CUHTE3, AHTHIIAPaJIIIeIBHOCTE,.
Mexanusm Peiumkaumnn JTHK. Xpomocompl, Crpoenue Xpomocom. Tenomepsr u
Te/Iomepasa.  Xpomocomupji Habop knerky — Kapuotun. Junnounmpiyi
FAMIOUAHBI  HaGop| XpOMOcoM.  T'omonoruympe XPOMOCOMBL.  [Toj0BEIe
XpOMOCOMBI,

Henenue knerky — MUTO3.  Cranuu murtosa y fIpoucxonsmme B gux
fpouecesr. Tuiipl muto3a. Kapuokunes y HUTOKMHE3. Buosornyeckoe 3HaYyeHue
MHTO34.

Peryisuus MHTOTHYECKOrO LuKaa Kiericy. Iporpammupyemas KJIeTo4YHas
el — anonros,

Kieroynoe AP0,  Xpomocompl, GyHKIMOHANBLHaY I'CHOMUKa. Mexanusme;
nponugepayuu, Quppeperyuposiu, cmapenus u eubenu knemox. «L{ugpposas
Kiemkay — 6. Z!OMH(}’)O;J.:’P!CH?? Uveckue vodeny qb} HKYUOHUPDOBAH LS Kilemku.

Hemoncrpauun

Tabnuusl u cxemp: «OKu3HeHHBIH 1k KICTKH», «Mwutosy, «Ctpoenue
Xpomocomy, «Perukaius JHK .

Ob6opy nopanue: CBCTOBOH MHKpOCKoII, MHUKporpenapats: «Mutos B kietkax
KOpellKa J1ykay.

JlaGopaTtopuas pabora  «Mzyyenye XPOMOCOM  Ha  roTOBEIX
MHKpoIperniapaTtaxs .

JIaGoparopuas pagora «Habmionenne mutosa B knericax KOHYMKa Kopellka
JyKa (Ha roroBbix MHUKpoIpenaparax ).

Tema 9. Crpoenne u byukunu opranusmos

buonoruueckoe pasHoobpasue OpraHu3MoB., OnHoknetounple,
KOJIOHHalIbHbIe, MHOrOKIeTOYH e OpraHU3Mbl.



Ocobennocry CTpoeHuss y KU3HE/lesTel bHOCTY OIHOKIIeTOYHE[X
OpraHusmos, bakrepuy, dpXCH,  OfHOKAETOY L E rpubkI, OLHOK/IeTOYHple
BOllopociu, npyrue HPOTHCTEL. KosioHuanppe OpraHusmpl,

Bsaumocasgsy, qacrey MHOIOKJ1IeTOYHOrg OPranusma. Tkampy, OpraHel u
CHUCTEMEBI Opranog. Opranusm kax CAMHOE Lesoe. 'omeocTas.

Tkanu PacteHuid.  Typ; PaCTHTENbHBIX  Txayei;: 06pa3OBaTeanaﬂ,
ITOKpPOBHas, NpoBoasiias, OCHOBHAS, MexaHuyecias, Ocobennocry CTpOeHus,
DyHKUMI U Pacnonoxenus rkaney g OpraHax pacrenuii.

Tkann wusorypx W Henoseka. Tupp, KHUBOTHbIX TKaHeji: MHUTeHalb A,
COCAMHUTENbHAY, MBILICYHas, HepBHay, Ocobennocty CTpOCHUs, ¢yHkumi g
bacnonoxenus rxaneii g OPranax )KUBOTHBIX y HeJI0BeKa.

Opraupi, Bererarugupie y I'CHepaTHBHbIC oprap bactenui. Opranp;
CHCTCMbI OPratos kupoTHpx HHenoBeka. Oyhkyy OPTaHOB 1 CHCTeM oprapog,

Onopa reja OpraHusmos. Kapiac pacrennin. Ckejerp OIHOKJIETOYHBIX
MHOTOKIIETOUHBIX KUBOTHEK. Hapysxnpiii y BHYTPEHHUi ckejer. Crpoenne y
THIILI coemHeH s kocrels.

HBivkenne OPTaHu3MOB.  JIBumkenye OMHOKJIETOYHBIX OpPraHUu3MoB:
ameobouHoe, KTYTHKOBOE, pecHuynoe, HBukenne MHOTOKJIETOUHBIX pacTerui;:
TPONH3MBI M HacTuy. Buxenue MHOTOKJIETOYHBIX JKUBOTHEX H 4Yenoseka:
MBILI€YHas cUCcTeMmg. Pedrexc. Ckenernpe MBILLLBI W UX paboTa,

[luranue OpraHus3mMos. [ornouenye BOAbIL,  yruiekucioro razaa y
MUHEpabHBIX BelecTy pacTenusimu. IMTuranye KUBOTHBIX. BHYTpumonocthoe u
BHYTpUKIeTOY O uieBapenue. [lutapye MIO3BOHOYHBIX KHBOTHpIX. Otnenbl
ITUIIeBapUTENILHOO Tpakra. Iluinesapurenpype Kenesbl.  [luiesapurenpuag
CUCTeMa YejoBeka.

Ubixanue Opranusmos. J[pixanpe pacrenumii. Jbixanye KUBOTHBIX. JInhy3us
1'a30B 4yepes [OBEPXHOCTL KiieTiu. Kosxnoe jpixanye. HblXartejbaas [TOBEPXHOCTE.
Kabeproe u néroynoe AbIXaHue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX 1 4eJIOBeKa.
IBOJTIOLHOHHOE YCIOXKHEHHE  cTpoewus NErKHUX  MO3BOHOYHKX KHUBOTHBIX,
Hbixarenbuag CHCTeMa yenoBeka. Mexanusy BCHTUISILMKY IETKUX Y nrup g
MIJIEKOIHUTaIO LM X. Perynsiuns nnixanng Hbixaresbupie 00bEMBL.

Tpaﬂcnop'r BELUCCTB y oprauusmos. Tpancrioprapie CUCTEMbI pacTeHwuii.
Tpancnopr Bemects Y XUBOTHbIX. KpoBenochas CHCTEMa u e€ opraupl.
KpoBenochas cucrema [TO3BOHOYHBIX  KHBOTHBIX K denoseka.  Cepaue,
KPOBEHOCHbIE cOCY/ibl ¢ KpoBb. Kpyru KpoBooOpaineHus. OBOJIIOLMOHHEBIE
YCJIOKHEHUS CTPOCHUS KpOBEHOCHOH CHCTEMBI 1103BOHOYHBIX KUBOTHBIX. Pa6ota
CEpuua u e€ peryisiius.

Beiaenenue Y opranusmoB. Bpigenenye Y pacteHui. Brlgenenue y
KUBOTHBIX. CoKpaTuTenbHpie Bakyonu. Oprausl BbigenemHus. DuinbTpauus,



HO3BOHOYHBIX SKHBOTH X H 4eiioBeka. [Toygy. Crpoenue y cbyHKuHOHHpOBaHHe
He(poHa, Obpazopanye MOYH y YejoBeka.

3aumTa Y Opranusmos. 3auura Y OJHOKIJIETOY X OPranu3Mos. Criopg
Oaxrepuii y HHCTBI  1pocTefinpx. 3atmra Y MHOTOKJIETOYHEX pacrenuii,
Kyrukyna. Cpeacraa MACCUBHON M XuMUyeckoj; 3aATLL PUTOHLM L),

Pasjipaxcumocty, W perynsums  y OPTaHu3MOB.  Pasgpaxumocrts y
OAHOKIIETOUHBIX  Opranusmog. Takcuchr, Pasipaxumocrs g perynsiuus y
pacrenmii. Pocroppie BCLICCTBA W X 3nayepye,

HepBHas cucrema y peduekrophas PETYJISILMS Yy SKHBOTHpx. Hepsuas
CHCTEMa U e€ oTnenp). IBOMOLUHOHHOe YCIOXKHeHHe cTpoeHus HEPBHOH CHcTeMp]
Y HUBOTHbIX. OTiesip] I'OJIOBHOI'O MO3ra 103B0HOYHLX ’KUBOTHbIX. Pedexc y
peduekrophas Ayra. besycnosupie y YCI10BHble pediexchl,

['ymopanpuag PEIYIISILMS W SHIOKpUHHas CHCTEMa )XHBOTHBIX M yenopeka.
Kenespr JHIAOKPHHHOW  cucTempl g MX  TrOpMOHBL.  JleficTBue FOPMOHOB.,
Bsaumocssisp HEPBHOU i JHIOKPUHHON cucTewm. FHHOl‘anaMo—mnod)mapHaﬂ
cucrema.

Hemoncrpauuy

Hoptper: W. I1. ITagjop.

Tabnuup y CXeMmbl:  «Onoknerouyie BOAOPOCINY,  «MHOrok/IeToYHEle
BOAOPOCTUY, «bakrepuny, «lIpocreiiimey, «OpraHbl  UBeTKOBBIX pacTreHuii,
«Cucrempl OPraHOB  MO3BOHOYHBIX KUBOTHLIX»,  «BHyTpenuee CTPOeHHE
HACEKOMBIX», «Tkauu pacrennit», «Kopuespie Cucremer», «Ctpoenue cTebiisy,
«CTtpoenue JIMCTOBOM IIACTUHKWY», «Tkauu KUBOTHBIX», «Ckeer HeJI0BeKay,
«IInwesapurenpuas cuctema»,  «Kposenocuas CUCTeMa»,  «JlbIxaTenpHas
cuctemay, «Hepsnas cucremay, «Kowxay, «MbIeynas CHUCTEMaY,
«Beienurensuas CHCTEMay», «DHAOKPHUHHAS cHcTemay, «Crpoenne MbIniLply,
«MMmyHuTeTY, <<KPIIIJE'-iHOl'IOJlOC’l‘Hble», «Cxema [IUTAHUST  pacTeHuil»,
«KposeHocHbie  cucremp] TTO3BOHOYHBIX  JKMBOTHbIXY, «Ctpoenue I'HIPBIY,
«Crtpoenue fllaHapun», «BHyTpeHHee CTPOCHHE NOXKIEBOrO uepBsy, «HepBHas
cucTemMa  peib»,  «lepBHas  cucrema JUITYIIKn»,  «HepBHas  cucrema



NpeCMBIKaroLImX ey, «Hepshag CHCTEMA  1ryppy, «HepaHag CUCTeMa
MJIEKONHUTaIO KX, «HepBHas cucrema 1e10Bekay, «Peduekcsy.

O6opy nosanye: CBETOBOH MmuKpockor, MUKpoIipenapaT OIHOKJIETOYHEIX
OpraHu3mos, MHKpoIipenapars, TKaHeH, pakosump MOJIIIIOCKOB,  Konnekiuy
HaCCKOMBIX, Hriokoxux, KUBBIC 3K3eMILIspL KOMHATHBIX pacTenui, repbapuu
PacTeHui  pazppix OTI€JIOB,  BlaHpie HPCHaparTel  xuBoTHEX, CKeJleTsl
['I()'jB()I-IO‘-H-Ile, KOJuUteKkuupy 6@0[‘]038()1—!0‘“[1;!)( }KHBO’I'HI;JX, CKener l-IE!J'I()B(E‘KEI,.

ABIXATeNbHBIX JIBHXKCHUiF, MOJEJIH rOJIOBHOIO MO3ra PA3IIMIHEIX )XUBOTHEX.

Ja6opatopuas Pabora «M3yyenye TKaHe# pacteHuiiy.

JIaﬁopaTOpHaﬂ Padora «Mzyyenpe TKaHeH KUBOTHpBIX).

Ja6oparopuas Pabora «Msyyenye OPraHoB LiBeTKoBOro pacTeHusy,

Tema 10. Pasmuoxenne u Pa3BMTHE opranusmog

Dopmbl PasMHOXeHus opranusmop: becriosnioe (Bkmoyag BEreTaTHBHOE) u
[1ojoBoe. By Oecnosnoro pPasmMHOMxeHus: NoYKoBaHue, Criopynsiius,
(bparmentaius, KIIOHHpPOBaHue.

[Tonosoe PasMHOKeHue. [Tosoppe RJIETKH, WK rametsl. Meiios, Cramuu
meHosa. [losejenne Xpomocom B meiiose. Kp()CCHHI"OBep. buonoruueckuij CMBICJT
MEHO3a M nosoBoro lipouecca. Meiios u ero MCCTO B IKM3HEHHOM [MKe
OpraHu3mos.

MOJIOBBIX KJIETOK.

Onnonorsopenue y SMOpUOHAlIBHOE Pa3BUTHE KUBOTHBIX. Crioco6y;
OII0I0TBOpEeHUs : HapY)KHOe. RHyTpeuee., [Maprenorenes.

Wnausunyansuoe PasBuTHE opranuzmosp (oHTOrCHE3). OMOpuonorus — Hayka
O PasBUTHH OpraHu3mos. Mopgpocenes — oona us <1A6HLIX npobnem smbpuonozuy,
Konyenyus MOpocenos  u  viodeny Mopghocenesa.  Cramun dMOpuorenesa
KHBOTHBIX  (Ha IpUMEpe  Jisiryiuky), Hpobiierime.  Tunp IpobneHus.
,/jen-zep,n-mm:poecmﬁoe U HedepMuHUPOsanHoe Opobiierue, bracmyna, munw
baacmyn. OcobennocTy apobJieHns MIICKOMUTAIOWMX. 3apOAbIIeBble JTHCTKY
(ractpynsums). 3axnanxa OPTEHOB ¥ TKAHEH U3 38PO/IBILLEBbIX THCTKOR. Bsaummuoe
BIMAHME 4dactel passuBarouierocs 3apolibia  (3mMOpuoHalpHas UHAYKLHS ).
3aknaaka rulama CTPOCHMSI  KUBOTHOIO Kak pesynbraT  mepapxuueckux
B3aUMOACHCTBUE renos. Biusuue g SMOpHOHAbHOE pasBuTHe pasnuyHbBIX
$axTopos okpysaroieit Cpe/ibl.



Poct u pasgyrye KUBOTHBIX. HOCT3M6pH0HaJ15HLJﬁ nepuon. Ilpsmoe y
HENpsAMoe  pasgyrye. PasButne ¢ METamopgosom  y 6ecrnosBonoypx H

Oronoruueckue npoueccsr,

Pasmuoxenne y PasBHTHE pacreyuji, Famerodur y CopouT. Meiioz g
AUZHEHHOM 1Yk pacrenuni.  O6paszopanye ClIOp B npoyecce Mel03a.
I'amerorenes Y pacreHui. OIIJJOﬂO'l‘BOpCI-IM@ M pa3BuTHe PacTHUTeNbHpIX
OpraHusmos. J[Boiigoe OILI0L0TBOpeHME y HUBCTKOBBIX pacTequii. O6pazopanue y
pasBuTHe cemeny.

Mexanusmp, PEryJsiuM OHTOreHes, Y PaCTe€HHH W )KUBOTHBX,

Hemouerpauun

Hoptpersi: C. T Hapainyy, X, Ineman.

Tabinupr CXeMbl: «Bereratusioe PasMHOKeHue», « Tump Oecrionoro
PasMHOXeHusy, «Pasmuoxenye XJTaMHIIOMOHa 1B, «PazmuosKenne OBIJIEHED,
«Pasmuoxenue FUAPLI», «Metiosy, <<Xp0M000Mbl», «I” aMeToreHesy, «Crtpoenue
SHLeKIIeTM clicpmarosonnan, «OcHopypie CTaj1n oHTOreHesay, «IIpsimoe u
HEIpsimoe  paszsuTHey, «Passurue maiickoro Kykan, «PazBurtye capaHumy,
«Passurue JArYUIKuy,  «J1Boiioe OIUIOLOTBOpEHUE Y LBeTKOBLX pacreHuiiy,
«Crpoenne cemsiy OMHOLOILHBIX U HBY 01} b1x Pacrenuiy, «XKusuennpj LIMKJT
MOpPCKOii KarycToh, «KusHenypiii UHKIT  Mxay, «KusHeHupji LMK
NalopoTHukay, « Kusnennpi LIMKJI COCHbI).

Ob6opy nosanue: CBETOBOH  MuKpockor, MHKpoOlIpenapaTsl  sitnexnerox
CepMaTo30u 108, Mo e, «Llnkit passurus JSITY LKA

JlaGoparopuas pabora «Mzyuenue CTPOCHHS 1I0JIOBBIX KJIETOK Ha FOTOBBIX
MHKpoIpenapaTaxy.

pakTuueckas Pabora «Brissienye [IPU3HAKOB CXO/CTBRa 3apoJbIIIeH
[TO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnas pabora «Crpoenye OPIaHOB  pa3sMHOXEHHSI BBICIIHX
pacreHuity.

Tema 11. Ieneruka — HayKa 0 HACJeACTBEHHOCTH W H3MEHYUBOCTH
OPraHu3mMoB

HUcropusi cranosienus u PasBUTHUSI T'€HETUKH Kak Hayku. Pa6Gorter T
Menpnens, I'. ne ®pusa, T. Moprana. Pojis, OTCHCCTBEHHbBIX y4EHBIX B pazBUTHU
'eHeTHKH. Paborer H. K. Kosnbuosa, H. Y. Basusiosa, A. H. benosepckoro, I 1.
Kapneuenko, 10. A. Puaunuenko, H. B, Tumodeesa-Pecosckoro.



OcHoBsHpie METOLbl  re”eTuky: rHSpMﬂonomqecxnﬁ, UHTOIOrHYeckuii,
MOﬂeKmepHo-rei--fc—:'mqecmf/j.
Hemoncrpaunn

[oprpets:: T, Mengens, I'. ne Dpus, T. Mopran, H. K. Konsuos, H. U.
Basusios, A. H. Beno*sepcmm, I'. .. Kapneqemco, 0. A, (DHJIHHT-ICHKO, H. B.
TnmocbeeB-Pecosmmii.

Tabnui CXCMbI: «MeTo b FCHETHKMY, «Cxemp CKPCLIUBaAHM Y.

JaGoparopuas pabora «lpozopmia  kax 00beKT FeHeTHYeCKuX
HCClicnoBaHuiiy.

Tema 12, 3akonomepuocry HacaeCTBeHHOCTH

Monoru6punmoe CKpellBanne. Tlepgpj 3aKOH - Mennens - sagoy
€AnHO00pa3us rHOPHII0B 11eporo lToKosieHus. [IpaBuiio AOMHHHPOBaHHUsI. Bropoi
3aKOH MeHnenss — saxoy pacliennenus npusnakos, Luronoruyeckye OCHOBEI
MOHOrMOpUAHOrO CKpeilmBanms. I'unoresa ypetoTy, ramer.

AHanusupyiowee CKpeluMBaHue, [IpomexyTounpiii XdpaKTep HaclenoBaHys.
Pacuiennenye [IPU3HAKOB I1IpH HeroHoM NOMUHUPOBaHU Y.

Jurubpuanoe CKpelwBanue. Tperuii sakoy Menuens — 3akon He3aBHUCHMOTro
HacJlie10BaHus| [IPH3HAKOB, [uronoruyeckue OCHOBBI  nuUruGpuanoro
CKPCILUBAH M.

Cuennennoe HacacoBanme npusnakos, Pagory) T. Moprana. Cuennennoe
HaciienoBanue reop, Hapylllenue cuerienus MEXNIY reHamu. Xpomocomuas
TE€OpHsl HacllenCTBeHHOCTY.

[I0JIOBBIE  XpOMOCOMBL. ['omoramernerii FCTCPOrameTHbIA MOM. [ eHeTHYeckas
CTPYKTYpa MOJIOBLIX XpOMOCOM. Hacnenosanue NPU3HAKOB, CLUEMICHHBIX C [OIOM.

[enotun kax LeJIOCTHAs cucTema. [Tneftorpornusg — MHOXXECTBEHHOE NeHCTBUe
FeHa.  MHoxecTBeHH L} aluIesu3M.  Biaumoneiictaye HeaJUIeJIbHBIX  reHOB,
KomnnemeHTapHocm. DIucras. [osnumepus,

['enernyeckuii KOHTPOJIb pasBuTHs pacrenuii, KUBOTHBIX W YelloBeka, a
TakxKe  (PU3MONOruyecKux HIPOLICCCOB, MOBEAEHHS! M KOrHUTHBHBIX GyHKIMH.
["'eHeTuyeckue mexannsmp CHUMOUOreHesa, mMexaHusmp B3aUMOJEHCTBUS «XO3IUH
— MAPASHTY U «XO3MH — MUKPOGHOMY. ['enernueckue acriexts KOHTPOJISI U
H3MEHEHMUS HACJIEICTBEHHOH MHPOPMALIMK B [IOKONEeHUsIX KJIETOK W OpraHu3MOoB.

HAemoncrpauun

[Toprpers:: T, Menpens, T. MopraH.



Tabunupr y CXCEMbIL: «llepsbiii BTOPO#H 3akoyp Mennensy, «Tperuit 3akon
Menensy, <</\1-1amrmpy101uee CKpemBainey, «Henonyoe AOMHHHPOBaHuMey,
«Cuernennoe Haclenosanue npusgaxop Y Apo3o¢uib», «eneryxa noJiay,
«Kapuotun 1el0BeKay,  «Kapuorur APO30huIIbIy, «Kapuorun NTULBD),
(<MHOH<€CTB€I—IHbIﬁ aJlJIelIu3M»», <<B3aHMO,£[eHCTBHC 'eHOBY,

Obopynosanue: MOLesIb g ACMOHCTPaUUK  3akonoR - €IMHOOGpa3wus
ruOpuon NEPBOro  nokonenus y paciuennenusy IPU3HAKOB, Momens g
AEMOHCTpaLuy 3akona HE3aBUCHMOro Hacnenopanyg NPHU3HAKOB
ACMOHCTpaluK clemienHoro HacjienoBanus lIDU3HAKOB, cBeToBO}; MHKpOCKoII,
MHKponpenapar: «posoduiay.

[Mpakruueckas padora  «Usyyepyye pe3ylibTaToB MOHOrHOpU IHOO
CKpeluMBaHus y APO30(h By,

Mpakruueckas Pabora  «Usyyeyye pesynbratos AUrubpuHOoro
CKpelunBanus y APO30(HIIbIY.

Tema 13, 3a|couomepuoﬂu H3MEeHYHBOCTH ,

B3aumoseiicrsue ICHOTHIIA M cpejp HpH  hopmupoBanny (enorumna.
Msmenuupocry lpu3HakoB. KauecrBenupie y KOJIHHECTBEHHBIE Npu3HaKy, Bungr
U3MEHYUBOCTH : HeHacnencTBeHHay y Hacle[cTBeHHay.

Moudukanmonnas M3MEHYUBOCTB.  Pojip CPEABL B opmupoBanmy
MOIMDUKALIHOHHO U3MeHYuBocTH. Hopma PeaKkuru npusnaxa. Bapuaimonug;i

I'eHoTHIHYeCKay M3MEHYMBOCTE. CBOMCTRA FEHOTHITHYECKOH U3MeHUMBOCTY.
Bujet renotunuyecoii U3MEHYHBOCTY: KOMOUHaTHBRHAas, MYTalMOHHasI,

Kombunarusnas M3MEHYMBOCTE. Meiio3 u nosogojs [lpouecc — ocHosa
KOMOHHATUBHOI M3MEHYHBOCTH. Polib KoMBuiaTy BHOH M3MCHYMBOCTY B CO3aHUU
I'CHETHYECKOro pasHoobpasus p npenenax oanoro sua.

MyTaumonuas M3MEHYMBOCTL. Bup MYTalui: reHuple, XPOMOCOMHEIe,
FCHOMHble.  CrnouTanuple HHAYLUHPOBaHHbIE  MyTaluy. Jnepusle  u
HUTOMIasmMaTuueckue mMyTalgy, Comaruyeckue y HoJoBeIe MyTauu. [Mpuyuypy
BOSHUKHOBEHUst  myTaiui;. Myrarensr u  px BIIMSHHE  Ha  opraHusmp,
3aKoHOMepHOCTH MYyTallHOHHOIO I1ponecca. 3akoy FOMOJIOTHYECKUX psijioB B
HaCleACTBEHHOH M3MeHunBOCTH (HW. Basunos), Bresinephas usmenuusocry 7
HacleICTBEHHOCTD.

3!’?”86‘!1'8}??2{?{(] U BJ?IIé‘eHO.'UZU\’CL Po1b6 3!‘?1-!86’!16‘!??2-!”66’?{'%1’ CIbCIKN?OpOB 6
HACTIedoBaHI U UIMEHYHBOCITT d)BHOH?HHUL{E?C’K'Z.L\' HPUSHAKOB Y opearnusmos.

Hdemoncrpauun

Hoptpetsi: I, ne ®pus, B. Moranncen, 11, 1, Basunos.



labnnuer CXEMBI:  «Bypy H3MECHYHBOCTYHY), «Mo,zmqjmcauHOHHaﬂ
H3MEHYMBOCT Dy, <(KOM6P1HEITHBHaH H3MEHYHBOCTEY, «Meitiosy,

PHUCYHKH ( qu*rorpaqmnj KHBOTHBIX C passinypivy BHIaMK n3menynpocry.

JIaﬁopaTopHaﬂ pabora «Hccernenopanye 3aKOHOMepHocTel
MOIUMDUKALNOHHO U3MEHYHBOCTY. [octpoenye BapualuuoHHoOro psina u
BapHaLMOHHOI KpHBojiy). .

Mpakruyeckas pabora «MyTanuu Y Aposoduner  (ua FOTOBBIX
MHKpoOnpenapatrax )y,

Tema 14. Fenerniey qejloBeka

Kapﬁomn 4esIoBeKa. Mesxnynapoanas fporpamMma  uccnenopatyg reHoMa
qeJI0BeKa.  MeTop M3YYCHHUS  reHerukpm YeJIoBeKa: FCHeanoruyeckuis,
OuM3He BRI, HUTOreHeTYecKuj], n01lynﬂuHOHHo—CTaTHCTHHeCKHI‘»’j,
MOJICKYJISIpHO-TIeHe Ty ecky . CoBpemennoe olpeJieneHue IeHOTHIIA:
[TOJIHOreHOMHOe CCKBECHMpOBaHue, 'CHOTHITMPOBaHMe, B TOM 4UCIIe ¢ noMouIBIO
ILP-ananu3a, Hacnencrsenmpie 3a0oneBanus yenopeky. ['ennpre y XPOMOCOMHbIe
OonesHu wyenopexa. Bonesnu ¢ HaciencTeeHHO TpEApaconoxeHHoCThIO.,

3a00sieBaHuj YeJIoBeKa. MG,L[HKO-I“GHGTH'-IGCKOE KOHCYJIbTHpOBaHKe, CtBoNOBERIE
KIeTKH. [lousirue “renerndeckoro rpysay, DTHYecKHe acriekTy MCCei0Banuit B
obusiacTu PEIAKTHpOBaHus renoma y CTBOJIOBbLIX KileTOK.

[enetnueckye (akToppl NOBBILLEHHOH 1YBCTBHTENILHOCTH  yenopeka K
(bmmecxorwy 1 XUMHYECKOMY 3arpsasuenuo OKpYyxatoluen cpenpr, I €HeTHYeCcKas
lIp€Jipacnionioxkennocry dCJI0BeKa K naronorys.

Hemoncrpaunn

Tabunubr u cxemp: «Kapuorun HeoBerar, «MeTolbl u3yyeHny F€HETHKHU
HeJI0BeKa», «I eHery HECKHe 3ab0/1eBanuy He0BeKay.

lpakruueckas Padora «Cocrasnenue y AHAJIH3 PONOCIIOBHOLY.

Tema 15. Cenescuus OpranuimMoB

Homectukamus u CCJICKUMS.  3apoxenue CICKLUMKH M noMecTHKanmu,
Yuenwe H. W. Basuiosa o [lentpax [IPOHCXOKACHUS ¢ - MHOroobpaszus
KYILTYPHBIX pacTenuii. Ponp CCICKLUMH B CO3MaHUM COPTOB pacrenuit u nopop
KUBOTHbIX.  Copr, rnopoaa, wramm. 3akon F'OMOJIOrnyeckux psgos s
HacneacTseHHoM H3MEeHYuBoctH H. WY, Basuiiosa, ero 3HayeHue g
CEICKUMOHHOMN paboTh.

MeToapi CCJICKUHOHHON  paboThL. MckycerBenupiii 0TOOp: MaccoBblii K
MHAUBUAYaNLHBIH, dTansl KOMOMHaLHOHHO CeJICKI MU, HMcnbiranne



lIpousBonuTEICH 10 HoToMeTBy.  Ot6op 110 I'CHOTHY ¢ momousio OLIEHKH
(beHOTHMIA fIOTOMCTBa U 0TGop 110 FCHOTHUITY ¢ nomopio aHanusa JIHK.
Hekycerrennpri MyTareHes  kag METOL  ceneKUHOHHO padoTsr.
Pamaunonumiii y XUMHYECKUH MyTarenes kax MCTOYHHK MyTauwmit y KYJIbTYPHBIX
hop™  opranusmos, Hcnonbsosanme 'CHOMHOrO  pejaktuposanus u METO/I0B
PCKOMOHHaHTTHBIX JIHK AL TOJTyYeHus uexonmoro MaTepuana s cenexuy,
[onyuerne NOJIUIIION 108, Buyrpusunosas ruOpuan3anus,
bruskoponersennoe CKpelluBaHue, yyy MHOPUIUHT. Heponcteennoe
CKpelluMBaHue, iy aytOpumunr, I CTEPO3UC W ero npuymyp. Hcnonssosanye

X IHKMX  pommuedt g CO3MaHUsI  HOBRIX COPTOB W rubpuuon
CCIIbCKOXO3AMCTBE HH b X KYJIBTYDp.  H3pyenye, coxpanenue u  ympaenenye
CeHemMmuyecr LAY pé’('i]-}{?(.'"d.'lflf CETLCK ().'\70322:{6‘.*1?38HHHI 17 npomuviciogsx HCUBOMIHbILX
8 Yeusx vivyuenys cviecmeyiouux u co3danus nogpx 1Opoo, nunuil u kpoccos, ¢
Moy wucne ¢ npumenenyen CO6pemMerHbIX Memodog HAYUHOIX  uccredosarnui;,
nepedosoix uder y NepCnexmueHuIx mexnonozu),

Hemoncerpaunn :

[oprpers: H. Y. Basusios, U. B. Muuypun, I, I, Kapneuenko, IT. IT.
Jlykbsinenko, B. JI. Acraypos, H. bopnoyr, JI. K. Bensep.

Tabmuuer u cxempr: «LlenTpsI mporcxomx nemus 1 MHOroobpasus KYJIbTYpPHBIX
pacrenui», «3akon FOMOJIOrHyeckux psigon B HacJIeICTBEHHOI M3MEHYHBOCTHY,

AOMAILIHUX HKHBOTHBIX.
JlaGoparopuas pabora «Usyuenpe METOLOB CeJIeKLInK pacTeH Uiy,
[lpakTuueckas pabora «llpususika pacreHui.

IKCKypeus: «OCHOBHblE MeTOL K NOCTHIKEHUS Cenekuy pacTeHuri u
KUBOTHBIX (Ha CCIICKUMOHHY0 CTaHLIHIO, IIEMEHHYO bepmy,
COPTOUCIIBITATE b H b Y4acToK, B TeruimyHoe XO35ICTBO, B J1abopatopuio
arpoyHuBepcUuTeTa Uy Hay4HOro ueHTpa)y.

Tema 16. buorexuonorus u CHHTeTHYeCKast OHONIOrus

O6bekTsl, MCIIOJIb3yeMble B OuoTextonoruu, — KIICTOYHBIE W TKaHeBble
KYJIbTYpbI, MHUKPOOPIraHU3MbI, ux XapaKkTepucTHKa., Tpanuuuonnas
OuorexHoOrUs: XJ1eboneuenye, MOJy4eHHe  KHCIIOMOJIOYHRIX IPOJYKTOB,
BUHOEemHe. MikpoGuonoruueckuii CuHTe3. (OBEeKTHI MHKpPOOHOMOrMuecKix
TexHonorui. Ipoussoncrao Oeuika, amuHOKUCIOT 1 BUTAMUHOB.



KUBOTHBIX.  KpuoGaniy. Comarnyeckay rHOpuan3aLus i CoOMaTHyeckuii
SMOpuorenes, Hcnonbzopanye FalIonIoB B cenekyyy Pacrenuit. Hoayyenye
A'IIOHOI\’.?OHC?_-YIJH().’,Y anmumen. P]C‘i?O.-‘?b.?OSCEHE-[(? .U()H()h’.-?()HG.-?bHblx U I’ZO.’?HKJ?OHCUZEJH&)ZX
dHinumen e  weduyune Hcekyceergennoe Onnon0TBOpeHKye, Pexonctpykiug
sSLeKIIeTOK 1 KNOHHPOBaHME KUBOTHL X Meroy TpaHCnanTaguy SIEP KJIEeTOK.
Texronoeyy 0300poenenus, KYitemusupoearys Mo MuKpokionansrosg
Pasmnodiceny s CENbCKOXO3AIICIMBEHH b KVaomyp. :
Xpomocomuas y FCHHAT  HHKeHepuy, HMcekyccerennpi CHHTe3 repa y
KOHCTpyupoBanye PeKOMOUHAHTHRIX HHK. Coszoanye Mpanceennovix opzanysyos,
Hocrikenns epcrexTuBp XPOMOCOMHO} '€HHOH MHKeHepuy,

Mennumnckye Ororexuooruy. [ocrrenomuas unudposas MeaunuHa. [T1[P-
AnarHoctuka, Meta6onompp;ij aHanus, FeHOUEeHTpHYecky aHamu3 nporteoma
HCJI0BeKa 115 onenky COCTOsIHUS erg 3H0pOBbs.  Menonssopapye CTBOJIOBEIX
KIeToK.  Tapreryag Tepaiins  paka, 3D-6HOHHH\’eHepHﬂ Mg paspaborkyu
DyHaaMeHTanpHp1x OCHOB MeJMIMHCKHX TEXHOJIOrHH, co3nanuy KOMILIEKCHbIX
TKaHel coueranyenm TCXHOJIOI M TpEXMepHOIo OuonpunThira u Ckaddonaunura
ISt pelieus 3aay lepconaimsuposanyo; MEIHULIMH b,

Aemoncrpanuy
Tabmuupl u cxempy;: «HMcnonszosanue MHKPOOpraHusMoB g [IPOMBILIIEHHOM

[Mpakruueckas padora «Ilonyyenye MOJIOYHOKHCIIBIX [IPOYKTOBY.
IKCKypeusi «buorexnonorys — Ba)KHeH m1as lIpousBonUTENBHAS CcuIg

COBpeMeHHOCTH (Ha buotexnonoruueckoe IPOU3BOACTRO ).



Tema 1. 33[)02](110!1!10 H pa3BHTHe IBOMIOUHOHHBIX npeacraBnennii g
OHoOruy

3BOﬂfOU,I/IOHHaH Teopus Y.  IMapsuna, [pennoceiiky BO3HUKHOBEHKs

pasmMHoOxkeHus OpraHu3mMos, HaclenCTBeHHay M3MEHUYUBOCTE, Ooppba 33
CYIWECTBOBAHME, ecTecTBek L] M HCKYCCTBEHHbIj orbop).

Odopmnenue CHHTCTHYeCKOH Teopuy IBomounn  (CTD), Helirpanpuas
Teopusi JBomounn.  Cospemenag PBOJIOUMOHHAS  GHonoryy. 3Havenne
BOJIOLHOHHOM Teopuy (opmMupoBanuy CCTCCTBEHHO-Hay YHOjf KapTHHEI Mupa.

Hemonerpauny

[Toprperst: Apuctorens, K, Jlunneit, XK. B, Jlamapk, 2. )K. Cenr-Unep, XK.
Kiosne, 4. Hapsun, C. C. Yerepukos, 1. 1. Himansraysen, Jx. Xonpeity, . XK,

Tabnuupr u CXeMbI:  «Cucrema KUBOH  Mpuposl (mo K. JIunHero)y,
«Jlectaua KUBBIX  cyliects (mo Jlamapky )y, «Mexanuszm (opmuposans
fpHcTiocobenuii  y PACTEHUH U KUBOTHRIX (mo  Jlamapky)y, «Kapra-cxema
MapuipyTa nyreiuectsus Y. Hapsunay, «Haxonku Y. Hapsunay, «DopMmbI Gopr6E]
34 CyllecTBoBaHmey, «ITopoip roinyoeiy, <<MHoroo6pa3ne KYJIBTYPHBIX hopm
Kallycrs, «lloposps AOMALLHUX KHUBOTHBIX, «Cxema 00pa3oBanus HoRpx BHJIOB
(nmo Y. Hapsuny)y, «Cxema COOTHOLICHHS  IBMIKy LMY CHIL  dBOMIOUMMY,
«OcHOBHbIE MO0XKEHus CHUHTETHYECKOI Teopuu OBOMIOLIU Uy,

Tema 2. Mukpossoatouns u € pesybTaTh

Honynsuus kax JJIEMEHTapHast euHuIa IBoiounn. Cospementpie METO/Ib]
OLCHKH reHeTH4YecKoro pasHooOpasus u CTPYKTYpBI  momyJisiuii, VismeHenue
FCHOQOHLA  nOnynsiquy  kax JIEMEHTapHOe  3BOMOLUMOHHOE ABJIEHHE. 3akoy
FCHETHYECKOro paBHOBeCHs JDxk. Xapnu, B, Bafz’u-lﬁepra.

DileMeHTapHble (akropsl (1BYXKYLIME CHJIBI) 3BOJIOLIUY. Myrauuonnmriz
lponecc.  Kombuuatupuag M3MEHYUBOCTE, Hpeiid  renog — Clly4yaiHble
HCHANpaBJIEHHBIE  W3MeHenus 4acToT  ajuleyicit B fnonyssuusx.  Dgpexrt
ochosaresst.  Ighgherm OVmMbLIOYHO20 copioiutka.  Crudxcenye CeHemuuecko2o
paznoobpasus: npuvune y credemeun. llposenenye dppexma Opeiigpa zenos g
Oorvuwux  u  yane nonyiayusx.  Murpaunn.  Msonsuus MOMYJISLHMN:
reorpaguyeckas (poctpancTBenas), Ouosornueckas (penpouykrusHas).

EcrecTBennpiii 0TOOp  —  HanpasnsOLwi] (axTop 3BoMOLHMY. Dopmel
CCTECTBEHHOrO  0160pa; JBHIKYLITHH, CTaOMIN3UPYIO LM, pa3prIBaroLKi
(ﬂn3pynTHBHbu‘/’1). ITonooii oTOOp. Bo3sHukHOBeHKe M DBOJIIOLMS COLMANIBHOIO
MIOBEICHHS JKUBOTH DX,



HpucnocoGrennocry, OpPraHusmoB  ag pesyibrar MHKPO3BOITIOI | Y.
Bosuukhogenye NpHcnocobenui Y opraHusmos. ApoMophossr  y

(pmnonormecxne, 6M0xnmnqecme, I10Be/leHYeckye, OtHocurenshocty,
lpucnocobnennocTy OpPraHUu3MOoB,

Bun, ero Kpurepuu y CTPYKTYypa. Brnoobpazopanye KaKk pesysbrar
MHKPO3BOMIOLIHY. M3onsums — KI04eBok  dakrop BM1000pa3oBanyy. [Tytu n
COCO0k BH1000pa3oBanyy: ajyionarpuyeckoe (reorpa@mqecrcoe),
CUMIaTpuyeckoe (3KOJ'IOI‘H‘18CKO€), «MI'HOBEHHOE)) (nonnnnou,umaunﬂ,
rMOpuan3anus), Hmrensuocty IBOJIFOLMOHHBIX nporieccop,

Mexanuzmpl (opmuposanus Guosornueckoro pa3Hoobpaszug.

Ponp IBOTIOUHOHHON  Guonoruy B paspaborke nayyppx METOI0B
COXpaHeHus 6H0pam-1()o6pa3m. MuKpossosnionus y KO9BOMOLMS napasuros y yy

00pL6EI ¢ Heli.,

Hemonerpanny

Hoptpertsi: C. C. Yersepukos, 9. Maiip.

Tabnuupr u CXeMbl:  «MyTaunonnas H3MEHYUBOCTEY, «[lonynsuuonnas
CTpYKTypa Buia», «Cxema lIposiBiieHUs 3akonHa XapﬂH—Baf&Hﬁepra», «JIBuKy1ine
CHIIBL 3BOJIIOLMKY, «IJKonoruyeckas H30JISILMSL onmy nsiiui CEBAHCKOH (openny,
«I'eorpaduyeckay M30JIALHMSA  THCTBeHHU I CHOUpCKOH g JTUCTBEHHUIB]
AdypeKkoh», «llonyisimonnpe BOJIHDI YHCIECHHOCTH XMINHKKOR 1 KepTB», «Cxema
ACHCTBHS  ecTecTBeHHOMG 0TOOpay, «Dopmpl 00pbLOBI 34 CYLIeCTBOBaHuey,
«Mujycrpuanbupiij MeJlaHu3MY, « K uppie UCKOIIaeMbles, «IToxpoBuresnseTBenna
OKpacka HKUBOTHBIX), «pesynpexnaromay OKpacka HKUBOTHBIX),
«Dusnonoruyeckye ajantalmumy, «Ipucnocobrennocty OPraHu3MoB u eg
OTHOCH’L‘CMHOCTB», «Kpurepuu BUJ1as, <<BHj_'lbl-,?LBOf’il'lHKM)), «CprKTypa BHUJla B
lipupone», «Croco6y; BUI000pazoBanusy, «["eorpapuyeckoe BHI000pa3oBauue
TPEX BHIOB MaHABILLERY, «DKonoruyeckoe BHII000pa3oBanue Bumogp CUHULI,
«ITonunmonps pacreHumiiy, «Kanycruo-peneynpyi rubpumy.

Obopy nosanue: repbapuu pacrenuii, KOJLIeKLUMK HacekoMmblx, dyyena nTui u
3BepeH ¢ npumepamy pasiuaHbIx Hpucriocobnenni, uyyena NTHLD 4 3Bepeit
PasHbIX  BHJOB, repbapuu  pacrenuis Ou3KHX BHIOB, 00pa3zosaBmiixcy
Pa3IndHBIMU cniocoBamy.

JlaGoparopuas Pabora «Brisisienye MU3MEHYMBOCTH y o0cobei OIHOTO
BH/1a».

JlaGoparopuas pabora  «[ Iprcriocobuienusy OpramusmMoB  u  yx
OTHOCHTENIbHas LenecoodpasHocTpy.



Jlaﬁopa'ropuasl pabora «CpasHenue BHA0B 110 Mopd)onomquKomy
KpUTEpUI0).

Tema 3. Maxkpossomonus y €€ pesyabTarTer ‘

MeTo g H3yYyeHus MaKpO3BOIIOI Y. HaﬂeOH'ronoml{ecme METO/IbI
H3YH9€HUs  3BomO Y. Ilepexopie bopmbr  y cbmloreﬁemqecme psabI
OpraHu3MoB.

broreorpaduyeciye MCTOAbI U3y4YeHus JBomounn. Cpasuenpye G10pel U
(payHeI MATEPUKOB U ocTpoBOg, BHoreorpa(j}qumme obnactu 3emy. Bunpi-
SHACMHKH U penukrp,

OMbprosoruyeckye u cpaBHHTenLHo—Mopcponomqecme METOIBI U3y4yenys
JBOoUMH. T'eHernyeckye MEXaHU3MBIL  3BOTIOL Y OHTOreHe3a ¥ mospmenng
IBOMOLMOHHBIX HOBLLECTB. I"omonoruynpe M aHanoruyupre OpraHsl.
Pyaumenrtapupie Opratpi U aTaBu3mpl. Monelcynzpﬂo-reﬂemqecme,
Onoxumuyeckye M Maremaruyeckuye METOLbl  u3yyeppg 3BOJIIOLIHHY,
Iomosnioruynpe 'etbl. CoBpemenHpre METO/LbL 110CTPOEHKS dunorenernyecikuyx
JepeBpeB. |

Xpomocommuple MYTALMK U 9BOMOLMS reHoMop.

O61ue 3aKOHOMEPHOCTH (Npasuna) somomuy. Hpunyun cueny, DYHKY UL,
Heobparumocry IBOJIIOLUMHK. Ajantuphag pajmarus. HepaBHOMepHOCTb TEMIOB
3BOJIIOL MY,

Hemoucrpauun

Hoprpersi: K. M. bsp, A. O. Kosanesciuii, d. Mrionnep, 3. Iekkes,.

Tabnuupr y CXEMbI: «(Dmmreﬁemqecxuﬁ paa nowanmy, «Apxeomepnxc»,
«3Bepo3y6pie SHLEPhI», «Crerouedaspiy, «Punnodurpy, «CemeHHpIe
[1allIOPOTHUKM»), «Bnoreorpaquecxue 30HbI  3emiiny, «Hpeiig KOHTHHEHTOB),
<<Peumm:.1», «Havajpipre CTaJlMK IMOPHOHATILHOIO PA3BUTHA  M03BOHOYHEIX
KUBOTHBIX»,  «[OMOJIOrHype M aHajoruuHbIC  Oprampy, «Pynumentpy,
«ATaBU3MBIy, «XpoMocoMHbIe Habopbl yesopeka p lunuMnanse», «[naBupie
HalpaBeHHUs 5BoOIOLMY, «Ob61ue 3AKOHOMEPHOCTH 3BOMIOLHKY,

O6opynosanue: KOJUIeKLUmH, repGapuu, MYJISIDKH  MCKOMaeMprx OCTaTKOB
OPraHu3mMoB, myiisiky FOMOJIOTHYHBIX, aHaJIOrMYHBIX, PYIAUMEHTapHbIX Opranos g
aTaBH3MOB, KOJUIEKI[UY HaceKoMbIx,

Tema 4. Hpoucxoxpuenue u Pa3BHTHE Ku3HKU na 3emure

Hayunbie rumoresy, HTPOMCXOXACHHUS KH3HM Ha 3eme, Abuorenes y
Nancnepmust. Jlonayynpie HMPEACTaBICHHA O 3aporkaeHUY KU3HU (KpeaLnoHusm).
Funoresa nocrosimoro CAMO3APOKIEHUS HU3HY 1 ef OIpoBep)KeHue onbitamu @,
Peau, JI. Crnajuanuanu, JI. Ilacrepa. [pouncxoxnenue scnsuy H acTpobuosorus.

OcHoBHBIe JTarlbl HeOpraHu4ecKkoi IBOMIOLINH, [Inanerapuas
(reomrw{ecmﬂ) IBomouns.  XuMuyeckas IBooLUst.  AGHOreHHpI} CHUHTE3



OPraHuyecKux Benecrp H3 Heopranmyeciyyx. Oneir C, Munepa y I HOpu.
Obpasosanye NoJiumepos  p3 MOHOMepOBR, Koauepgaryag runoresa A, WY
Onapuna, FunoTesa nepsuyporg OyJ1boHa [l Xoujeiina, 'CHeTHYeCKas rumoTesn
[ Méepa. Pu6o3ump (T. Yek) yu FHIIOTE3a «mupa PHK, Y. Tun6epra,
Dopmuposanue MeMOpaHn i BO3HHKHOBeHe IIpOTOKIEeTKY.

Hcropus 3empy y METOLbI €& u3yyeppuy. Hckonaempre OpraHuyeckue
OCTaTKH. I'eoxpononorys M e€ wmeronp, OtHocuTenpyay H  abcomoTHas
I€OXpoHoONIOrKg, T COXpoHONIOrMYeckas mikag: JOHBL, 3DBI, NeprHobl, amoxy,

Hauaneupie yrapy, OPTaHUYECKOH  3B0sIO 1y [osiBnenue y SBOJIIOLIUS

BUPYCoB.  [Tpoucxouienme MHOI'OKJIETOY H ) x OpraHu3mMos. Bosnuknosenye
OCHOBHBIX Ipyiin MHOTOKIIETOUHbBIX Opranmsmop.

Ochosubie 5ra, IBOJIOLUMH BBICIIMX pacrennii. OcHopype apomMopho3pi
pacTenuii. Bpixoy PaCTeHUi Ha cymyy, lossnenue CIIOPOBBIX pacTenuii y
3aBO€BaHUE Hmy Cywn. Cemengple pacterus. Ilpoucxoxnenye LBETKOBBIX
pacreHuii.

NTHL.  [lpuauun KJIl0YeBoro apomoposa. Ocpoenye 0ecro3BoHOYHEIMY u
HO3BOHOYHBIMH K1 BOTH BNy CyLLIH.

Pasurue xuspy Ha 3emile 1o Pam  u 1iepuoam: apxem, IIpOTEPO301i,
lasieosoi, ME3030i,  KaitHo30i. O61as XAPAKTePUCTHKA  KnumarTa H
FeOJIoruyeckux npoueccos, losiBnenne u PacuBer xapaxTepHpix OpPraHU3MOB.
Yrineobpaszosauue: CrO yC/I0BUS U Bausinye ya Fa30BbIH cocTap aTMocpepsl.

Hdemoucerpaunn
[Toprpetsi: . Penu, JI. Cnannaﬂuaﬂu, JI. Macrep, U. K. Meunukos, A, 1.

Onapun, Jx. Xounjeiin, I, Méep, C. Muiinep, I, [Opu.
Tabnuupl u cxemp: «Cxema onbita O, Penuy», «Cxema ompira JI. IMacrepa no
M3YUCHUIO camo3aposkienus Kusnwn, «Cxema onpita C. Munnepa, T. HOpmny,



«ITarnei HeOpranuyeckoj SBOJTFOLIH M, «I“eoxpOHonomqecxaﬁ LIKanay,
«Havanpupe JTallbl Opranuyecko;; IBOIOLHMY, «Cxema 00pa3oBanus 9YKapuoT
nyTém CUMOKHOreHesay, «Cucrema sxugoj HPHPONED,  «Crpoenpe BUDYyCay,
«Apomoposp, pacreHuiiy, «Punnogpurpy, «OnHOKAeTOY e BOZIOpociiny,
«Muorokieroyppe Bolopociny,  «Mxuy, «Hanoporuugmy, 0JIOCEMEeHHEBIe
pacrenus», «Opramup, LUBETKOBbIX pacrenuity, «Cxema Pa3BUTUs )uBOTHOrO
MHPa»,  «Apomophossr KHBOTHBIX, (<Hp0CTel71LL[He», <<Knmeqﬂonohocmble»,
«Ilnockue YepBuy, «‘{nelmcmﬂome», «PpI6p1y, <<3eMHOBO,£[HBIe)>,
((HpeCMbIKaEOIL[HeCH», «[Trunby, «Mne}(onma}omne», «PasBuTtue )KU3HU B
apXeHCKOIl apey, «PaszBurue xuzpy g HIpoTeposoiickoii spey, «PasBurue wmsuy g
[1ae030HCKOi 3pey, «PaszBurue scuspy g ME3030H KOl 3pey, «PasButue sxumsuy g

O6opynosanue: repbapun  pacremuj PA3IMYHBIX  oTxeNOB, KOJLIeKIuu
HACCKOMBIX, BlaHpe HPENapaThl KuBOTHpX, PaKOBHHEI MosIIOCKOB, KosleKuy
HITIOKOXKUX, ckenery) HO3BOHOUHBIX  KUBOTHpIX, dydena nruyg p 3Bepeii,
KOJUIeKIMu OKaMCHEJl0CTel, nosesHpx UCKOMNaemMbIX, Mynsky OpraHuyeckux
OCTaTKOB OpraHusmog.

Bupryansnag J1aboparopuas pabora «Monenuposanpye OITBITOB

APEBHUX Opranuzmogy,.
Mpakruyeckas Padora «Msyuenye 0COOeHHOCTe}H CTPO€HUs pacTeHuii
PasHbIX OTaes108Y.

KUBOTHBIX),
Tema 5. [Mpoucexoxuenne YeI0BeKa — anrTponoreye;
Pasnensl u 3anauy AHTPONOoNIOrun. MeTo jp AHTPOIOJIOrHHY.
Cranosnenue PEACTABNCHUH O NpoucxokIeHmN qeyoBeka. Penuruosypre
BO33penust. Cospemenipie Hay4Hble Teopuu,

CBuueresnbersa CXOACTBA  uyeniopeka ¢ KUBOTHBIMM:  CpaBHUTEBHO-
Mopcbonomqecme, 3M6pHOJ‘JOFH‘-IeCKHe, cpusuonoro-ﬁnoxuMﬂqecxne,
foseneHyeckue. OTauyug HCJIOBEKA OT XUBOTHBIX, | Ipsamoxoxnenue KOMIITEeKC
CBA3aHHbIX C HHUM IpU3HAaKOB. Pa3BHTHe 'OJIOBHOIO MO3ra u BTOpOﬁ CUTIHaILHOH



OcHoBHple CTalluu anTponoregess. Pannpe HeJ10Bek006pasnpe 00€3bs1HE]
(I‘IpOI{OHcy.HbI) Y PaHHKe noHryny; — 0b1Me npe iy 1€I10BeK006pa3Hpx 00e3bsH Yy
T0aeH. ABCTpaionurexy — ABYHOTHE Npenku mione;. Yenogex YMEJIbIH, nepBpie

38 npejenp Adpuky. Hesiosek reduensbepreky 00w1Hi penox
Healinepraibekoro yejopeka M HesioBeka pasymioro, Henosek HeaHaepranbckuif
KaK BuA nmopeji XOJIOAHOrO Kiumara. Yenogek Pa3YMHBIH coBpementoro THIa,
HNEHHUCOBCKU d€JI0BeK,  ocBoenpe KOHTHHEHTOB 33 pehenamu  A¢ppuxy,
Ianeorenernka ajieoreHomuka,

DBOJIOL M COBPEMEHHOIO yesiopeks. Ecrecrsenupri OTOOp B nomyasiusy
denoBexa. MyTannony,j npouecc y ostumopdusm, Honynsuuonnse BOJIHEI,
Apeii¢) reqos, MHUTpanus u «ddexr OCHOBaTe/s» B nomynspusy COBpEMEHHOro
YeJI0BeKa.

Henoseueckyie pacel. Tlousitye o pace. bonbuige PAaChL  eBponeounayg
(eapaauﬁcxaﬂ), aBCTpalo-Herpounas (3I<Ba'I‘OPHaJIbHaH), MOHIOJIOH1HAs
(83H&'I‘CKO—&MCpHK&I—ICKaH). Bpemst u YTH paccesieHns yegnopexa N0 miaHere,
Enunctro denoBeqeckux  pac, Hayypag HeCoCTOsITeNnbHOCTE, pacusma,
l’lpncnoco6nem-;ocn, dCJI0BeKa K pasHpim YCJIOBUSAM  okpykatowei CpeJsl.
Brnusinue reorpagurueckoi CPCIBL W jipeiida  renop Ha  Mopgosoruio y
(usmosnoruo 4eJloBeka, _

MG)KLIHCHHHJ'!HH&DI-IBIE METONBI B (msmueckoji (6H0ﬂor'nqecxoﬁ)
AHTPOII0JIOTUY. OBOJIOLHOHHay aHTPOLIOJIOIUS ltajieoanTpornonorys
1CJIOBEYECKUX [OMy sy, buocounanpupie HMCCTICIOBaHUS TTpUpO K] 4eJIoBeKa.
Hccienosanpe KOSBOJIIOLMH Buolornyeckoro 1 COLMAIILHOIO B YesoBeke.

,I[eMOHCTpauHH

Hop'rpe'rm: Y. Hapsun, J1. Jlvku, 5. 4. Pomﬂcxniff, M. M. I'epacumos.

Tabmmuer u cxemp;: «MeTonr aHTpononorun», «I"0N0BHOM Moz 4e/I0BeKay,
«Henosexoobpaspe 00e3bsHbIY, «Ckener HeJIoOBeka U ckejer LIUMIIaH3e,
«Pynuments 1 ATABH3MBIY, «JIBUxyLMe cpnp; alitponiorenesay, « 3Bomonmonnoe
APEBO  uesioBekay, «ABCTpasnionurexy, «Yesopek yMenbii»,  «Yenogek
MPSAMOXO 151 LK ), «Jlenucosckuji HeII0BeK» «[1eg HACPTall BB, ((KpOMaHbOHubI»,
«lIpenxu 1eJI0Bekay, «dransl 38001y Cil0BeKa», «Pacol yenopekay. |

Ob6opynoauue: MYIAXKH  okameHenocTe;i, HPEIMETOB  MaTepuanbHO
KYJAbTYpel  npenkos 4€JoBeKa,  penponykiuy (dororpadun) KapTuH ¢
MHpONIOrMYeCKUMU 1y Oubneiickumu CIOXETaMH  NpPOUCXOXKIeHus ueJioBeKa,
doTorpaduu naxonox HCKOIlaeMbIX 0CTaTKOR 1CJI0BeKa, CKeNleT yesoBeka, Moek
depena  4enoseka u d€pena  wnmnansze, mopens KHUCTH 4elloBeka W kucTy
tUMnanse, Mmonesnu Topea NPEeAKOB YeoBeka.



J]aﬁopampuaﬂ pPadora «M3yuenpye ocobenHocTe}f CTpoeHus ckejery
1€JI0BeKa, CBA3aHNpIX ¢ NPSIMOXOAIEHHEM)).

HpakTnyeckag pabora «M3yuenpye IKOJIornyeckyx allanTaluii yenopekay,

Tema ¢, IKoorus — Hayka o B3aAUMOOTHO W en g x OpraHusmoB y
Ha/lopraunsmennpx CHeTem ¢ okpyskaromei cpeoii

3apoxsenue y PasBHUTHEe 3Konoruy g Tpynax A. T yMO6oubara, K. ®. Pynpe,
H. A, Cesepuosa, N, I'ekkens, A. Teucnu, B, 1. Cykauéga. Pasnesnpr u 3aayy
JKonoruu. Caasb skonoruy c APYTUMH Haykamy.

Mero bl JKoJIoruu. TIlonegpie HabI0 JieHus. DKCrepuMenTh B 3KoJsioruu:
IIpUPOJIHBIEe sniaboparopupye. Mojenuposanue g 3KOJIOTHY, Monwuropuur
OKpyIalowwe cpeip: NIOKANILHBIH, peruonapiipj H 17100aJ1bHEIj,

[loptpersi: A. I ymbosbar, K. @, Pyibe, H. A. Cesepuos, J. I €KKenb, A.
Tencnu, B. H. Cykauég,

Tabnuup u CXeMmbl: «Pa3znenp; JKONOruMYy, «Metosp) Konoruny, «Cxema
MOHHTOPHUHIa OKpY®xatoliei cpe iy,

Jlaﬁopa'mpuaﬂ pabora «Uzyyenpne METO/10B dKOJIoruyeckux
MCCIIC10BaHM i,

Tema 7. Opranusmy; H cpea oOuTanus

OKonoruyeckyue (bakTopbI 1 3aKOHOMEPHOCTH WX felfcTaus. Knaccupukanus
IKOJIOrHYeCKuX (akropos: abuotnyeckue, buornueckue, aHTponorexnsie. O6uye
3aKOHOMEPHOCTH JieiicTRus IKOJIOrHYeckyx (akTopos. [IpaBuno MHHMMyma (K,
Ulnpenress, 10. Jnbux). Tonepanthocys, OBpUOHOHTHBIE 1 CTEHOOMOHTHEIe
OpraHU3Mbl.

AbuoTtuyeckye PakTopel. Cper rax 9KOJIOrUYeCcKu i daktop. [leiictrie
Pa3HBIX y4acTkoB conmeynore CIIeKTpa Ha opraHuzMpl. OKonoruyeckye TPy
PaCTeHUH W UBOTHBIX [10 OTHOLICHHIO Kk cBerty. Curnanbuas poJib cBera,
Doronepuouusm,

Temneparypa kax IKOJIOruyecku akrop. Jleiicraue TeMIepaTypsl Ha
OpraHu3Mpl, “()ﬁKHHO’I‘GpMHbI@ H rOMOHOTEpMHbIe OPTaHu3MbL. DBpUTEpMHBIE Y
CTCHOTEpMHBIE OpraHu3mpy. _ :

Braxnoers  kax IKOJIOrMYeCK U dakrop. Ipucnoco6nenus pacreHuii
TMOALepxKaHuI0 BoaHOro Gajamcy. Knaccudpukaius PacTenui no ornowenuo K

Cpensl 06uTanus OPraHu3MoB: BojHas, Ha3eMHO-BO3 /1y 111Has, [IOYBEHHasl,
ryOHHHas NOANOYBeHHas, BHYTPpUOpraHu3MeHHasy. DU3nKO-XUMHYeCKie



0cobeHHOCTH Cpen oburanug OpraHu3mos. Hpucnoco6enug OpraHusmon g
KU3HH B pasHplx Cpenax. _

Buronoruyeciye PHIMBL.  BHeminpe BHYTPEHHUE puTMp. Cyrounsie y
FOMHYHBIE puTMp), Hpucnocoﬁnewocm OPFaHU3MOB K ce3oHmpy H3MeHeHus M
YCIOBHHN KU3ny.

Kusnennpre hopmei OPTaHH3MOB. [lonste o KUSHEHHOH  (hopwme,
Kusnennpie $opmbI pacrenui: ACPEBbS, KycTapHuky, KYCTapHUiKH, MHOrOeTHYE
TPaBbl, oaHONeTHHE TpaBsbl. JKusuenypre POPMbI  KUBOTHEX: THIPOOHOHTEL,
I'€OOHOHTD], a3POOHOHTL, Ocobennocty CTpocHus u 06pasa sxuzmy.

buornyeckye (akropsl, Bu b OHoTHYeckux B3aumoericreuii:
KOHKYpeHIus, XHUIIHUYECTBO, CUMOUO3 | ero Gpopmai. [apazutuam, Koorepatus,
MYTYaJn3m, KoMMeHcansy (KBapTHpaHTCTBO, [-IHXHE6HM'—I€CTBO). Herpoduyeckye
B3alMonencTus (Tonuyeckue, opuyeckue, cpaﬁpuqecme). 3HayeHue
Onoruyeckux B3aUMOJelcTBui iy CylLUeCTBOBaHus OPTaHH3MOB B cpeje
o0uTanus, [puniun KOHKYPEHTHOrO uckioyenuy.

ZleMOHCTpauun

Tabnuusl u cxemp: «JKosoruyeckue (akToppIy, «CBeToBo}j CIIEKTpY,
«IKoJI0rnYecke FPYIIIbL KUBOTHBIX 10 OTHOLLIEHHIO K cBeTyy, «Tennokposupe
JKHBOTHbIEY, <(XOJ]OﬂHOKpOBHbJ€ JKHBOTHbBIey, «Dusnonoruyeckye ananranuu
KUBOTHBIX»,  «Cpesp obuTanus OpraHu3MoBy, «brosiornyeciye PHTMBEI»,
«Kusnenppre Gopmbl pacrenui»,  «Kuzneppe (opmer ’KHBOTHBIX»,
«DJKoCHCTeMa UIHPOKOJIMCTBEHHOO Aecan, «Dkocucrema XBOHHOTO stecay, «Ilemy
ITUTaH s, ((XMLLU-IMLICCTBO», «llapasutusmy, <<I<01—ucypeHunﬂ», «Cumbuo3y,
«Kommencanuzmy,

Ob6opynosanmue: repbapun pacrennii y KMBOTHBIX, NpPUCHOCO6IeHHpx K
BIIMSHUIO  pasiinyppx IKOJIOrHYeCKHX (haxTopos, repbapuu CBETONIOOHUBLIX,
TECHEIIIOOUBLIX Y TCHEBBIHOCIIMRBLIX pacrenni, CBCTOJIIOOHBEIE, TCHEI00UBEIE 1
TCHEBBIHOCIIUBDIE KOMHATH e PaCTeHusl, repbapun u komnekyuy TeII0IFOOUBEIX,
3UMOCTOHKHMX, MOPO30yCTOHYUBLIX PaCTeHuH, yyyena mruy y 3BEpeH, repbapuu
PaCTeHuH, OTHOCsIHXCs K rurpocuram, Kcepopuram, Me30(UTaM, KOMHaTHEe
PacTeHus namueix rpy, KOJIICKUMH XKHBOTHpIX, obuTaowux B PasHbIX cpenax,
repbapuu KOJUICKLMK  pactenuii g KUBOTHBIX,  061anaomx yepTamu
lipucnocobaeHHOCTY K CC30HHBIM U3MeHeHusIM YCIOBHI KU3HY, repbapuu u

KUBOTHBIX, y4acTBytolx g Pa3InYHBIX OHOTHYEeC KK X B3auMoieHCcTBUS X,
Jlaﬁopa'ropnasl Pabora «Bemiienye lpucTiocobiiennit  opranusmos K
BIIMSIHUIO cBeTay.
J]aﬁ()paTOpHaﬂ Pabora «BriBgenye npucnocobaenuii OpPraHu3MoOB K
BITUAHMIO TeMnepaTyppy,



JlaﬁopaTopnaﬂ pabora «AHaToMuyeckpe 0cobeHHOCTYH PacTeHun ps
PA3HBIX MecT 06uTanpsy,

Tema 8. IKoJ0rus BHIOB M nonyasiyyij

OKonoruyeckye XapaKTepUcTHKy Nnonynsuy. Honynsauug KaK
OHoornyeckay cucrema. Ponp HEONHOpOAHOCTH Cpeanl, Gusnyeckux 6aprepos u
0CobeHHOCTe Onosoruy BUJIOB B c[)opMHpOBal-mH [IpoCTpaHcTBe KO CTPYKTYpBbI
nonynsuuit.  OcHopupe foKasatenu nmomyngyyy: HHUCJICHHOCTE, IUIOTHOCT,
BO3pacTHast u nosopag CTPYKTYpa, PoxnaemocTs, [pupoct, Ttemp pocra,
CMEPTHOCTS, MUIrpays,

IKolIoIMYeckay CTPYKTYpa rnonynsiuy, Ouenka AHCIICHHOCTH Momy gy,
Hunamuia nonyusiuum u eg Peryisiums. buoruyeckuji HOTCHUMAN nonyasiuy.
Monenuposanye AMHAMUKH nony asiyuy, Kpussie pocra HHCIICHHOCTH oy s py.
Kpussre BBDKMBaHus. Perynsyug HHCICHHOCTH  Monynsanyi: pone  akropos,
SABUCSLINX M He 3aBUCALHX o IHIOTHOCTH. DKonoruyeckye CTPaTeruu BU/O0B (r-

[lousitue o6 IKOJIOrnYeckolt Huye Buza. Mectooburanme. Muoromepras
MOZ®JIb  3KONOrHYecKoj HAlin Jbk.M. Xaryupcona, Pasmepe 9KOJIOrHYecKol
Huwy. [oTenuuanpuay PCaM30BaHHag Hyy.

Bun kak cucrems HOTYIAUMA. Apeanbl pujop. Bunsr u ux KU3HEHHEIe
CTpaTeruu. Jxonoruyeckye SKBUBAJIEHTH,

3aJ<0Homep1-Jocm HOBCLACHUS M Murpayuij KUBOTHBIX. Buonoruyeckye
MHBASHH vyKeponHbIX BujOR.

Hemoncrpaunn

Hoprper: Jix. 1. Xaruucon,

Tabinupr y CXEMbL:  «DKoJIornyeckye XapaKTepUCTUKY OOy UUn Y,
«Ilpocrpancraennay CTPYKTYpa Honylisumy,  «Bospacthpie UpaMu /bl
HOTTYJIsI M My, «Cicopocrb 3acenenus HOBCPXHOCTH  3emiy Pa3IM4yHBIMHU
Opranusmammy, «Monaens IKOJIOrHYeCKOH HUIK Ihox. U. XaT4uHCcoHay.

Obopynoanue: repbapuu pacrenmuii, KOJUIEKLIMM JKUBOTHBIX.

JlaGopartophas pabora «IIpucnocoGrenus CEMSAH  pacrenmii
paccenenuroy.

Tema 9. Skonorus cooduecTn. IKoN0ruyeckue CHCTEeMBI.

Coobwecrra OPTaHU3MOB.  BuoueHos u erg CTpyKTypa. CBs3u MEX Ty
OpraHusMamu B GuoLerose,

JKocucTema KaK OTKpbITas cucrema (A. JIx. Tencinn). DyHKUMOHANBHEE
biioku  opranusmon g dKOcucTeme: nponyuento., KOHCYMEHTbI, penyuenTs,
Tpoduueckue YPOBIH.  Tpoduueckue peny “ Cern. Abuotmyueckue 6oxy
dKocucrem. Iouss u ump g dKOcHcTemax, K PYTOBOPOT BellecTB u notox SHepruu
B 9KOCHCTEMe,



OcHoBHBIe HoKasarenn  skocucrempy,. buomacca IPOAYKIus.
OKonoruyeckue MUPaMU BT yycey, Ouomaccp y dHepruy.,

Hunamura IKOCUCmenm. R’cmmcmpogbuwecm;e nepecmpoixy. Dayxmyayuy,
Hanpagnenype 3aKOHOMEpPHbIE CMenp) Cood1ecTp — cykueccuu. ITepeuyypre y
BTOpH4HBIE cykueccuy y X  [pUYuHE, AHTpOMNoreHnpe BO3NEHCTBHS pg
Cykueccuu. Kimmakenoe coobuecTso. Bnopa3ﬂoo6pa3ne " MOJTHOTa Kpyrosopora
BCLIECTB — ocHOBa YCTOHYHBOCTH COOBILecTR.

Ipuponnsie IKOCHCTeMBL. Dxocucmeny, O3€p U pex. Dxocucmens, Mopeii y
OKeanos. Jxocucmenp, MyHOp, necoe, cmeneu, nycmoine,

AHTpONOreHHpe KOCHCTEMBI. ATposkocicTema, Arpouenos, Paznnypg
MCHCLY aHTPONOreHHLIMK HPHPOLHEIME dKOCHCTEMAN 1.

Ypboskocucremp;. Ochosuple KOMIOHEHTLI  ypGoskocuceTen. ["opoackas
Gaopa u (ayHa. CuHanTponuzarus FOpoackoi  ayupi, buonoruyeckoe y
XO35HCTBEHHOE 3HaYe e arposkocucrem y ypboskocucren.

3akoHoMepHOCTH (bopmuposanus OCHOBHbIX B3aUMOeicTRHIj OpraHu3sMoB B
dKocHeTeMax. Poap Kackaodnoeo s¢hghexma 4 ezfdoe—aduq{)w{amopoe (Knouegvix
8UJ08) & gbyam,euom;poeaﬂm; IKocucmem. llepenoc JHEPruM U Belyects MexXy
CMEXHBIMH 9KOCHCTeMamy. YeroiunsocTy OPTaHU3MOB, nonysuii ¥ 5KocHCTeM
B YCIOBHSIX ecTecTBeHHDIX 1 AHTPOIIOreHHBIX BO3 ek cTRH .

Mexanusyp 6030etcmeus 3AcpAsHeHUl  pazup munoe Ha
cybopeanusmennon OPCAHUIMEHHOM, nOnysyUOHHOM U KocucmemHom ypoensx,
OCHO8bI  3KON02UYeCcKO20 HOPMUPOBAHLS anmponozennozo  ozdericmeys.
Metononorus MOHHTOpPHHra ecTecTBeHHBIX 1 AHTPONOreHHbIX 3KOCHCTEM.

Aemoncrpauny

Hoprper: A. Jix. Tencu.

Tabinusr o CXeMbl:  «Crpykrypa Ouotieno3ay, «JKocHcTema
LLIHpOKOJIIrICTBeHI-IOI‘O Jlecay, «31{0014:2‘1'@1\4&1 XBOHIIOIO Jiecay, «CDyHKLIH'OHaJIBHBIe
I'PYNmbl opranusmor g JKocucTemey, «Kpyrosopor BELIECTB B sKocHCTeMey,
«Llenu nurtanus (nactbuiynas, ACTPUTHAA)», « DKOMOrHYecKkay pamuna quceny,
«DKoJIorHyeckas lTupamuna Guomaccey, «DKOJIOrHYecKas MUpaMuna sHeprumy,
«O6pasosanue bonoray, «Ilepauynay CyKkueccus», «Boccranosnenye Jeca noce
lo’Kapay», «2kocucrema 03epax», «Arpouenosy, «Kpyrosopor semecrs y MOTOK
PHEPriu B arpouenosey, «Ilpumeps ypboakocucTemsy.

3BEpeid, repbapuu KYJABTYPHBIX 1 MKOpacTy i nx PaCTE€HHH, akBapuym kak MOJeJIb
DKOCHCTEMBI.
Hpakruyeckas Padora «Msyyenye y OlICaHHe ypOOIKOCHCTEMEL.
JlaGopaTtopuas pabora «Msyueype pasHooOpasus  menxux [IOYBEHHBIX
WICHUCTOHOIUX B pazHbIx JKOCHCTEMaxy.



IKeKkypeus «IKCKypeus THITHYHBIA GHOreowenos (B 1yGpasy, Oepesnsik,

IKeKypeust «IKCKypeus arposkocucremy (Ha noge HIW B Temjuynoe
XO3SIHCTBO )y,

Tema 10. buocgepa — rinodasibuas IKOCHCTEMA

buocdepa — 06Luem1aHe'rapHaﬂ o6osioyka 3emiin, rpe CYLIECTBYET wuiy

BELIecTBO Grocdhepsi u ero QyHKIMH,
3akoHoMepHOCTH CYLIeCTBOBAHMs Onocepsi. Ocobennocty Orocdepsr kax

TI00aNBbHOM K0CHCTEME,. Hunamuyeckoe PaBHOBecKe B 6Hochepe, Kpyrosopots

BELIECTB U 6noreoxnmnqeume UHMKIIb! (yriepopa, a3ota). PutmMmuugocty ABJIEHHI

30HabHOCT) Onocdepnt. IMousrue 0 Ouome. OcHOBHBe OMOMBI cyy:
LYH]Ipa, XBOHHbIe Jieca, cmeray HbIC U IMPOKOIMCTBEHH R e JieCa, cremnu, caBaHHsl,
[TYCTBIHM, TpolKYeckue Jleca, BbICOKOropbs. Kiumar, PaCTHTCIILHBIR W KUBOTHE}]
MUD OHOMOB cyiuy,

Crtpyxkrypa u byHKums xuBpIx CUCTEM, OolleHKa KX PECYPCHOro noteHnuana y
OrochepHbix GyHKUMH,

Hemoncerpauun

[oprpersi: B. 1. Beprazckuii, 9. 3i0cc.

Tabmuusl u cxempr: «I"eocepsr 3emitny, «Kpyrosopor aszora g Ipupojey,
«Kpyrosopor Yriepona B npupopey, «Kpyrosopor KHCIopona B npuponey,
«Kpyrosopor BOABL B npupone», «OcHOBHEe OHOMBI cylimmy, «Kinmatuyeckye
nosica 3emimy, «T YHApa», «Taiiray, «C™melagnprij jiecy, <<LUHpOKOJ]HCTBCHHLIﬁ
Jeen, «Crenby, «CaBannay, «lTycrbiusy, «Tporueckuii necy.

Ob6opynosatue: repbapuu pacrennii pasipx 6nomMoB, KoJIeKIUK YKMBOTHBIX,

Tema 11. Yenosexk u OKpyskalowas cpeja

Okonoruyeckue KPH3HCBI ¥ MX npuuMHpI, Bosneficreue uenopeka Ha
Orocdepy. 3arpssHenue BO3JYILIHOH cpespi. Oxpana BO3zyxa. 3arpsisHenue
BONHOH  cpensl. Oxpana BOAHBIX pecypcos. Paspyiienne mnoypy;. Oxpana
TOYBCHHbIX pecypcos. Msmenenye KJIMMara. '

AHTponorenuoe BO3ACHCTBHE HA pacTHUTeNbHBIH KHUBOTHBIH mMup. Oxpana
PaCTUTENIBHOrO U KUBOTHOrO MHpa. OCHOBHblEe NpuUHIME OXpaHbl NPHPOEL.
Kpachble  xuury, Ocobo  oxpansempie IPUPOLHbIE  TeppuTOpHH (OOITIT).
botannyeckue canp u 300J10ru4ecKkue napkw,

OcHoBHble npunLpL YCTOHYMBOrO pazBuTus d€/oBedecTBa M npupoysL,
Paunonanshoe NpUpoaonoNb30Banue COXpaHeHue  Guonormyeckoro



Kpu3ncos. Ocobennocry COBPEMEHHOr0 Kpu3uca y €I0 BeposTHeIe nocecTrys,

Passurye METOJ10B MOHHTOPUHIA  paspurTug OTAaCHBIX  TeXHOreHHpx
fpoueccos.  Cucmenmpe ucenedosamnys nepexooa pecypcocbepezaroweri 4
KOHKYpenmocnocobrog; JHepeemure. Buonocuyeckpe pasnoobpasue y buopecypcu.
Hayuonaivnpe UHPOPMAYUOHH e cucmenmey, oﬁecneweamu;ue docmyn i
UHGOpMayuy  no cocmoanuro  omoenvrpx 61006 U  sxocucmen, OcHogwr
SKopeabunrumaryuy IKocucmem  u  cnocobog bopebur ¢ 6zzonospeafcdemmm.
Pexonempyryus MOPCKUX U HazemHbix IKocucmen.

Aemouncrpanuy

Tabnuupr CXEMBI:  «3arpsi3nenpe atMocepely, «3arps3Henue
FUApochepsly, «3arpssHenue MO4BbIY,  «IlapHUKOBRI} aQpext», «Ocobo
OXpaHseMble NpupogHpe Tepputopumny», «Monenu YTIPaBJIAEMOro mMupay,
Ob6opyiosanye: dororpaduu OXPaHsAEMBIX pacrenuii y AKHUBOTHBIX KpacHoii
KHUrW Poccuiickoi Dejiepatiny, KpacHoii kuury peruona.



JUYHOCTHBIE PE3YJIbTATEI

droc coo yCTaHaBiuBaer Tpe6opanys K pesynbratam  ocpoenps
o0yuaiommumucy lIporpamMm  cpennero obuero 0bpazoBanug: JIHYHOCTHEIe,
MeTanpeamMeTHple y [IPEAMETHEIe.

B ctpykrype JTUYHOCTHBIX pe3ynbTaTop OCBOCHHMS NporpamMmmel mo Oronoruu

3HaHusA, comoenocmp 1 CnocobHocmp obyyaroniuxcs PYKOBOLCTBOBaThCs B cpoej
AesiTeNbHOCTH UEHHOCTHO-CMBICIIOBBIM YCTaHOBKaMHM, npucymumy cHCTeMe
Ouosornueckoro obpasoBauus,  wanuyye "ipasocosnanus  3xonoruyeckojy
KYIALTYPbI, cnocobrocmy, Cmaeume Ueiv u crpour KM3HCHHbIE [11aHp,
JlnunocThbie Pe3yNibTaThl OCBOEHMUY pOrpammel rno 6uonoruy NOCTUrarTCs
B CIMHCTBE yyeGHol k4 BOCIUTATENIbHOM  fesitesibHocTy B COOTBETCTBUM ¢
TPaIMUHOHHBIMHI poccuiickumy COLHOKYIILTY pHbIMH, HCTOPHYECKUMU 1 1yX0BHO-
HPAaBCTBEHHbIMHK HCHHOCTAMM, 11pUHATLIMY 3 obluecrse npasunamy yu HOpMaMmy
[IOBEACHHUS M CIOCOOCTBYIOT Tiporeccay CaMONO3HAHHS, CaMOBOCMUTAHUs u
CaMOpPasBUTHS, pa3BuUTHS BHYTPEHHEH no3uyuu TA9HOCTH, naTpuoTuiMa g
YBAKEHUS K 3aKOHY NpaBonopsiaxy, HCJI0BeKy Tpyna u CTapLiemMy nokoseHuro,
B3anMHoro yasxenus, GepesxxHoro OTHOLLEHUS K KYJIbTYpHOMY Hacnemuio u

Jlnunocthple PE3yNbTaThl  OCBOEHUS y4eOHOro npeamera «buonorusy
HOJEKHBI OTpaaTsh roToBHOCTS | CNOCOOHOCTb 06y YaloL X Cy PYKOBOACTBOBaThCH
chopmupoBanHoii BHYTPEHHEH no3uimei JMIHOCTH, CHUCTEMOM LeHHOCTHBIX
OPHEHTALIMH,  NO3UTHBHLIX BHYTPGHHUX  ybexenuii, COOTBETCTBYIOLHX

OMbITAa W onbiTa HestenbHoCTH B Iponecce peanuzarmy OCHOBHBIX HamNpaBieHUE
BOCIUTATEILHON ACATCIILHOCTH, B TOM yucje g YacTu:

I) rpaxaanckoro BOCIIHTAHHSI:

chopmMupoBaHHOCTE PPAXNAaHCKOM no3umuy obyuaroierocs xak aKTHUBHOI0O U
OTBETCTBEHHOI'O YjicHg poccuiickoro o0uiecTna;

OCO3HaHHWE CBOUX KOHCTHTYHHOHHBIX fpaB 1 oOs3aHHOCTE], YBaxeHue
3aK0Ha U paBonopsaka:



YMEHHE YyUUTLIBaTL B cpoyy ACHCTBUsIX HeoOXomuMocTp KOHCTPYKTUBHOTIO
B3aumonencTsus sioneii o pPasHbiMK yﬁemﬂei-mnmn, KYJIbTYPHBIMH HeHHOCTsIMK 1%
COUMANbHbBIM NOJOKECHHEM:

'OTOBHOCTL COTpYNHHYeCTBY B lipoliecce  coBmecTHOrO BBIIOJIHEHUS]
YUYEOHbIX, [IO3HaBare/ibHBIX y HCCllenoBatenbekux 3a/lal,  yBaXKMTeBLHOro
OTHOWIGHMS K MHeHuo OHNIOHEHTOB r1py obcyicenuu CIIOPHBIX  BoIpocos
Ouosoruyeckoro ConmepxkaHus;

FOTOBHOCTE Kk FYMaHUTapHO# K BOJIOHTEpCKoii ACATeNIbHOCTH;

2) NaTpuoTuyeckoro BOCHIHTAHUSN:

copmuposanuocty, POCCHHCKOI I'PaxiaHcKoix HICHTUYHOCTH,
NMaTpHOTH3Ma, yBaxenus CBOEMY Hapony, uygcrgg OTBETCTBEHHOCTH nepen
Ponunoii, FropaocTH 3a coii Kpai, cBoro Ponuny, cpoit sapk H KyIbTypy,
Mpotnoe u HacTos e MHOIOHaUMOHanbHOrO Hapona Poccuu;

HOCTHIKEHUsIM Poceuy g Hayke, uckycerge, CIIOpTe, TeXHOnOrUsX, TPYJE;

ClocobHoOCTE OUCHMBATL BKJIa POCCHHCKHX yuéupix g CTaHOBJIEHHEe ¥
PasBuTHEe OHOJIOrUY, IIOHUMaHUsT 3Hayeyuy Ouosioruy g [IO3HaHUKM 3aKoHORB
TMPUPOLIBL, B 3KU3HM Yenopeka H COBPEMEHHOrO obulecTBa;

uaeklHas yﬁe}méﬂﬂocm, FOTOBHOCTL K ClyseHMio y 3amure Oreyecrra,
OTBETCTBEHHOCTH 33 ero Cyab0y;

3) AYXOBHO-HPaBCTBeHHOI 0 BOCIIHTAHHKY:

OCO3HaHHME JlyXOBHBIX LieHHOCTEH poccutickoro napopa;

OPHEHTHUPYSICh Ha MOpaJIbHO-HpPaBCTBEHHpie HOPMbI U IeHHOCTH:
OCO3HaHHE JIMYHOIO BKIlaza B llocTpoenue yeroiuuporo Oynyuero;
OTBETCTBEHHOE OTHOIEHKe K CBOMM pouuressim, cosnanuro CEMbH Ha OCHOBe

OCO3HAHHOTO  npuHsTHS HCHHOCTEH cemeliHol  wusuy B cooTrBercTBUM ¢

TpaaAuL UMK Haponos Poccuu;

4) seretnyeckoro BOCIIHTAHMUS:
ICTETHYECKOE OTHOLLIEHUe K MHDPY, BKJIIOYas 3CTETUKY 6511_“&, Hay4HOro u

TEXHUYECKOro TBOpYecTRa, CllopTa, Tpyna, obuiecTBe HHpX OTHOLLIEHMI;
[IOHUMAHKE SMOLHOHANBHOrO BO3JICHCTBHUS HUBOT NMPUPOJBI M €€ LieHHOCTH;



FOTOBHOCTL K CaMOBBIpaXkeHnio B PasHLIX Buiax HCKyccTBa, cTpemmenye
IPOSABJIATH KayecTry TBOPYECKOH NtnynoCTH:

S) $usuueckoro BOCIUTaHus, bopmuposanug KYIbTYPbI 310poBLg ¥
IMOLUHOHANBHOr( bnarononyups:

MOHUManue u  peamusarug 3M0pOBOro0 M Gesomachorg obpasza skuspy
(3ﬂopoaoe MTUTaHue, cobmonenye FHTHeHUYeCcKux IpaBUyI py HOpM,
cOanancuposanypj PEXUM  3ansaTui OTAbIXa,  perynsphag busnyeckas
AKTUBHOCTS), Oepeskhoro, OTBCTCTBEHHOro i KOMIICTEHTHOrO  OTHOWeHHs K
COﬁL‘TBEHHOM}f (pmnqecmmy U licuxuyeckomy 3/10POBBIO;

lIOHMMaHue  leHnocTy PaBUIl  MHAMBUAYaNLHOrO g KOJJIeKTUBHOTO
0e3onactoro HOBCLeHUS B cuTyalmsx, YTPOKAIOUMX 3/10pOBDBIO § KH3HU JIOfeH;

OCO3HaHME nocneacTRuii HEIIPUATHS BpesHpbIx HMPUBLIYEK (ynorpebienus
4JIKOroJIsl, HApKOTHKOB, KypeHus );

6) Tpynororo BOCNIHTaAHMS:

FOTOBHOCTD K Tpy1y, 0CO3HaHMe UCHHOCTU MacTepcTRa, Tpynosobue;

FOTOBHOCTL K akTUBHO HesATenbHOCTH TEXHOJIOruYeckoi COUHAJIbHOM
HaNpaBleHHOCTH, croco6HocTE MHULIUKMPOBATH, TUIAHUPOBATh U caMocTosTE BN
BBINOJIHSTE Takyo ACATENIBHOCTD:

HMHTEPEC K pasiimyypim cepam npoeccuonalpHojf ACATESIBHOCTH, yMeHue
COBEpIIATL  OCO3ZHAHHI} BLIOOD  Gyayuieii npodeccun y Pe€ain30BEIBaTE
coOCTBEHHbBIE KU3HEHHbIC [1j1aHb;

'OTOBHOCTh ¥ clioco6HocTs K obpaszosanuio y camoolOpasoBanuio ua
[IPOTSKEHUU Beeli KH3HU;

7) 5Koaoruyeckoro BOCHIHTAHHUS:

dKOJIOrMYecky HenecoodpasHoe orHowenye K Ipupone kax MCTOYHHKY
KU3HH Ha 3emile, ocHoBe e CYILeCTBOBaHUS;

[TOBBILLIEHHE  ypOBHS dKOJIoruueckoii KYIALTYPBL:  pHOBpeTeHHe orpiTa
TUIAHHPOBAaHUS  MOCTYnKoB i OUEHKH HX BO3MOKHBIX [IOCIeACTBUN s
OKpYalotieii cpespr:

OCO3HaHHWe ro0b6anbLHOro XapaKTepa 3K0JIOrHYecKux pobJieM W myteit px
pelleHus;

CIOCOOHOCTD  UCI10J1b30BATE lpHoBperaembie ripy M3yYeHHHn Ouonoruu
SHaHMS W yMenus npy PCLICHIKM rpobrieM, CBs3aHHBIX paLuoHanbHBIM
lIpUpononons3oBanuem (cobnionenue MpaBul  rosemeHus g [pupoe,
HAlpaBIeHHbIX Ha coxpaHerue PaBHOBeCHs B dKocHCTeMmax, OXpaHy BHJIOB,
JKocHcTem, Guocdeps);

aKTUBHOE  Henpusithe JMEHCTBHH, HPHHOCALLMX  Bpepn OKpyIKaroLei
HIPUPOLIHON cpene, ymeHue [IPOrHO3UPOBATE HebnaronpusTHsie 3KOJIOruyeckue
MOCNCNCTBHS NPeAnpUHUMAeMpx JACHCTBUH U NpeN0TBpallaTs ux;



Hallnyue passuroro IKOJIOI'MYecKoro MBILUICHUS, SKOJI0rHYecKoj] KYJIBTYpEI,
OIbITa AeATeJIbHOCTH dKoJI0rHyeckoi HarpaBnenHocTy, YMeHus
PYKOBOACTBOBaTHCS pmy g l103HaBaTebHOI, KOMMyHUKaTHBHOH y ColMallbHOM
NPaKTHKE, rOTOBHOCTY K YHACTHIO B NpakTHyeckoj ACATEIILHOCTH 3KOMOrkYecko;
HanpaBneHHOCTH;

8) uennocru HAYYHOro nosHauus:

copmMupoBanHocTy, MHDPOBO33peHus, COOTBETCTBYIOLIErO COBpeMEHHOMy
YPOBHIO pasBUTHs Wayku y ob1iecTBeHHO NMPaKTUKM, OCHOBAaHHOrO Ha Auaiore
KYJIbTyp, criocoberyiowero OCO3HaHHUIO CBOEro mecra g HOJIKY TBTYpHOM Mupe;

COBEPILUCHCTBOBAHKE S3KIKOBOH 1 AMTATeNbCKOR KyNbTYpE! Kak cpeacTsa
B3AHMOLCHCTBIS MLy 1110 MU 1 [103HaHUS Mupa;

HOHMMaHHe  crieunduku  Guonoruy KaK HayKu, oCO3HaHusg eg ponu B
(opmupoBaHmy PAaLHOHANBHOrO  HayyHoro MBILITICHHS, CO3MaHuK LeJIOCTHOro
NIpe/icTaBieHus 06 OKpyxKaroiiem mupe kaxg o CAMHCTBE NPUPOIBI, YenoBeka u
00LIeCTBA, B no3Hanuy IPUPOLHBIX  3aKOHOMepHOCTE y PelieHun npobem
COXpaHeHus pupoHoro paBHOBecHs; :

ybexnéuuocts g 3HavumMocT 6uonoruu nug COBPEMEHHON LHBUNH3ALMY:
obecriedenns Hoporo YPOBHA DasBUTHA MeanLuupl, CO3M1aHKUe MepCneKTHBHEIX
6H0TeXH0nomﬁ, CIIOCOOHBIX  peruarp PECYPCHbIE  npobiiemp Pa3BUTHs
HeJ10BeYeCTBa, noucka ITyTeH BBIXO/A U3 IN106aLHELX IKOJIOTHYeCKUX TIpo6iem u
obecrieyerns liepexona g YCTOHYMBOMY pa3BuTHIO, palnoHansHoMy
HCHIOJIB30BAHMIO  1IPUPOIHBIX PECYpcoB u popMupoBanuio Hopmx CTaHAapTOB
KHU3HMU;

3AHHTEPECOBAHHOCTL B HOJIyH4eHHH  Guosoruyeckux 3HAHUKW B uessix
IIOBbILLIEHUSI 001 ef KYJbTYpb, CCTECTBEHHO-HAYYHO}] I'PAMOTHOCTH, Kak
COCTAaBHOM yacTy DYHKLHOHANBHOI rPaMOTHOCTH obyuarouuxcs, (popmupyemois
IpH M3yYeHun Guosoruy:

OObACHEHHUS siBeH Wi OKpyKatoiuero mupa u [IPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JenaTh 060CHOBAHH e 3aKIIIOYEHHs] Ha OCHORBe Hay4HBIX akrtoB pu
MMECIOLUMXCSl NAaHHBIX C LeBI0 HOTyI€HHS I0CTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTL camocTosTeNBHO HCIONb30BaTL OuONOruYeckue 3Hanus JUTS
PeleHns npobnem B peanpmpix KU3HEHHBIX CHTYyaLIHsIX:

OCO3HAHME LICHHOCTH Hayynoj ACATCIBHOCTH, IOTOBHOCTE OCYIIECTBIIATH
IIPOEKTHYIO W MCCJICl0BATEIILCKYIO lesTelbHOCT WH/IMBH]LYallbHO U B rpymie;

FOTOBHOCTL W crocoBuocty  x HELPEPLIBHOMY  06pasoBanuio  y
camoobpasoBanuio, K AKTHBHOMY [ONYYEHHI0 HOBLIX 3HaHUH 10 GHOJIOruM B
COOTBETCTBHHU C JKM3HEHHBIMM noTpedHOCTSIMU.



METAHPEI[METHHE PE3YJIbTATBI

BKJIIOYAIOT:  3Haynmple g (bopmupoBans MHPOBO33peHUs  06yyarommxes
MEXIMCLUIIMHADHBIe (Me}f(ﬂpeﬂMeTHMC) ol01ueHayyHple MOHATHSA, OTpaxarolue
U€JNIOCTHOCTL  HayyHOi KapTHHbI Mupa y cnennduky Merogos NO3HaHUs,
HUCTIOJIB3YEeMbIX B eCTeCTBeHHbX Haykax (BellecTBo, JHEpru, sBiIeHue, nporece,
CHCTeMa, HayqHbIH dakr, MPUHLMUN, runoresa, 3aKOHOMEPHOCTS, 3aKoH, TEopHs,
uccile10BaHue, Habutonenue, U3MepeHue,  akcnepumenr g npyrue);
YHUBEpCallbHble  yyeGHpe JEUCTBHUSI (1o3HaBatesnbHble, KOMMYHHKaTHBHEIe,

PeryiisituBHbie), obecrieuunsaionye bopmuposanue DYHKUHOHATBHOK
FPAMOTHOCTH UM coumanbuojf KOMIETeH LMK o0yuaiolmxes: CIOCOOHOCTE
00yuaromuxcs MCIOJIB30BATE OCBOEHHbIe MEKUCLMILTMHADHEIe,

MHUPOBO33peHYeCKHe  3Hamus y YHHUBEpCallbHble  yyeGHple JeHcTBUs B
[103HaBATEIILHON W colmalbHO lIpaKTuie,

B pesyibrare M3ydeHust Ouosiormy pg YPOBHE  cpenHero o6inero
obpasoBauus y obyyarolerocs Oynyr chopmMupoBanp; [I03HaBaTe/IbHBIE
YHHUBEPCANIbHBIE yueOHpie ACHCTBHSI, KOMMYHUKATUBHble YHHUBEpCabHble yyeOHbIe
ACHCTBHUS, perynsiTupHpie YHHUBEpCallbHble  yyeGHple AGHCTBHS, COBMecTHas
JESTEeIbHOCTb.

Meranpenmernsie PE3yJIbTaTLl OCBOEHUS pOrpamMmsel  cpeniHero o6imero
00pasoBanus 1omKH] OTPa)kaTh:

Ositagenne YHHBeEpCcaJIbHbIMYU Y4eOHbIMu [I0O3HAaBaTEJbHBIMH
ACHCTBHSAMMU:

1) 6a3oBbie nornyeckye ACHCTBHS:

CamMoCTosITe)IbHO (opmynuposats  y aKTyaau3MpoBarn 1pobiiemy,
paccMarpuBarh eé Bcecropomie:

CBA3H C APYrumu I'IOHH’I‘HHMH);
OIpPeNeNsATL 11enu ,[leﬂ'l"GJ]bHOCTI/I., 3agaBas napameprl H KPUTEpHHU ux
,HOCTH)KCHHE[, COOTHOCHUTE Pe3ynbTaThl ACATENBHOCTHU ¢ [TOCTaBJIEHHBIMU HeJIsaMu;

KUBOU [PUPOIBI;

CTPOUTL  JI0I'MYecKue paccyxaenus ( HHJYKTHBHbIE, ACNYKTUBHBIE, [10
dHAJIOTWH ), BBISBISTE 3aKOHOMEPHOCTH K NIPOTHBOpeYHs B paccMmarpuBaeMprx
ABJICHUsIX, hopmyin pPoBaTh BLIBOJILI K 3aKJHOYCHMS

[IPUMEHSTE CXEMHO-MO/Ie/IbHbIC cpelcTna Jil | [peJicTaBiIeHUs
CYWIECTBEHHBIX CBS3eli U OTHOLICHUH B H3yyaeMmpx Ouosoruueckux obbekTax, a



Takke  nmpoTuBopeywii Pa3HOro  poma,  BhisBireHHpX B pasiHyHbIX
HHDOPMALIHOH Hbx UCTOYHHKAX:

paspabarsiBaTh njay pellienust npobrempr ¢ Y4€TOM aHanu3a UMEIOLINXCS
MarepualbHbIX Y HEMaTepuabHbIX pecypcos:

BHOCHTb KOppeKTHBEL] B ACSATENIBHOCTD, OLIeHUBATE COOTBETCTBHE pe3yapTaToB
HEJISIM, OLCHUBATDL PUCKHM 1TOCTIEICTRUI HesirenbHoOCTH;

KOOPAMHHPOBaTE M BhimomusT pabory B YCJIOBUSX  peanbHOrO,
BUPTyallbHOro U KOMOMHUPOBaHHOrQ B3aUMO/le HCTBU S

PasBUBaTh KpeaTHBHOE Mbliije ke [IpH pellleHUH KU3HEHHBIX npobem.

2) 6azoBbie HCCJIC10BATE/ILCKHE JIelCTBIS :

BIIaleTh HaBbIKaMy YHeOHO-HCCnenoBaTenbCKoj 1 [IPOCKTHOH NesiTeNnbHOCTH,
HaBBIKAMM  paspelenus npobseM,  cnocobHOCTLIO M TOTOBHOCTBIO K
CaMOCTOSTENLHOMY 1TOMCKY MeTOROB PCLICHHS NpaKTHyeckux 3anay, IPUMEHEHHUIO
PA3JIHYHbIX METOJI0B N03HAHMS:

HCHOJL30BATE  pasiivuHble  Bujp) ACATENILHOCTH N0 nosmyyenuto HOBOI'0
3HaHUA, ero wmurepnperanuy, lipeodpazosanmio IPUMEHEHUIO B  yyeGHpIx
CHTYALIMsIX, B TOM YHCIIe NPH cO31aH 1M Y4eOHbIX U coLmanpHpIx MPOEKTOB;

(Gopmuposars HaY9HBIH TN MbluLeHus, BIaneTh Hay4yHo#H TEPMUHOJIOrHE,
KIIFOYEBBIMU MOHATUSIMY U METOaMU;

CTaBUTB W Qopmynuposars cobCTBeHHblE 3amayy g 0bpa3zoBatenbHOi
ACATEABHOCTH U KU3HEHHBIX CUTYaLUSIX;

BBUABJIATE  IPUYMHHO-CIIECTBEHH e CBA3M W aKTyalusuposaTh 3ajauy,
BBIABUTATb TUIIOTE3y e PCLICHHS, HAXOAMTH aprymeHThl s J0Ka3aTeIpCcTBa
CBOMX YTBEpKJIeHUH, 3a1aBaTh 1APAMETPRI U KPUTEPHK peLeHus:;

dHANIM3UPOBATL  [10JlyyeHHble B XON€ pellieHUs 3agaym PE3yNbTATEI,
KPHTHYECKH OUeHUBATL MX AOCTOBEPHOCTE, 11POIHO3HPOBATE M3MEHEHHEe B HOBBIX
YCIIOBUSIX;

AdBATb OLEHKY HOBBIM CUTyaLMsIm, OLUEHUBATL NPHOGPETEHHBIH OMbIT;

OCYLIECTBIATE LiefleHANPaBCHHBIH TIoMCK M€peHoca cpeacTB U crnocobos
JEHCTBHUS B 11 podreccHoHabHYIO cpeny;

KU3HEAESATENbHOCTH:

YMETb MHTErPUPOBATEL 3HAHUS K3 Pa3HBIX NMpeAMETHBIX 06acTeil;

BRUIBUTATL HOBBIE MJeH, Mpeanarars OPUIHMHalIbHbBIE MOAXONBI U pelieHus,
CTaBUTH [pobJieMbl U 3aaym, AOIMyCKalollne anbTepHaTHBHbIe pelieHus.

3) pa6ora ¢ HHpopmaumeii;

OPHCHTHPOBATLCS B pasiiMyHpIX MCTOYHKMKaX HH(pOPMAaLMH (TekcTe y4ebHoro
nocobus, Hay4HO-nonyAsipHoii JUTeparype, OHONOrHYecKux ClIOBapsix u
CIIPAaBOYHMKAX, KOMIILIOTEPHBIX 6a3ax naHHbIX, B Mureprere), aHaJIM3UpPOBAaThH



HHGOPMALHIO pasTryipx BUJIOB U (opm HPCUCTaBNCHNUS, KpUTHYeCcKy OLIEHUBATE
€€ 0CTOBEPHOCTE U HCNIPOTHBOpeYHBOCTE:

dopmynuposars 3allpochl W npumensty PasiiMiHble METOARI NpH momcke u
otbope Guonoruyeckoi; HHpOpMalnu, HEO0XoMMOol s BBIMIOJTHEHUS yyeOHprx

NpuodperatTs  ofpiT UCIIOJIL30BaH US| lfIH(]J()pMEUJ,HOHI-lO-I{OMM_YHHKaTHBHbIX
TEXHONOrHH, coBepieHCTROBATE KYJIbTYPY aKTUBHOIO HCIIOTb30BaHUS pa3muyHbIx
IIOUCKOBBIX CHCTeM:

CaMOCTOSATEIbHO BbIOUpaTh ONTHMaNbHYIO bopmy TIpEICTaBIeHMS
OHostornyeckoi; MH]OpMaLIny (cxeMsbl, rpauku, AHArpamMMBl, Tabnuipl, PHCYHKU
U Iipyroe);

UCTIONIb30BATh  HAYYHBIH 535k B KadecTBe cpexncrsa Ipu  pabore ¢
Ouonoruueckoji UH(pOpMatmeii: IIPUMEHSTE XUMHUYECKHe, Gusnyeckpe u
MaTemaTu4yeckue 3Haky u CHMBOJIBI, (hOpMmy.ibl, abbpesuarypy, HOMEHK1aTypy,

HCI10J1b30BaTh H Ilp606pa3OBbJ BaTh 3Hal(OBO-CHMBOJIHLleCKHe Cpencrtra
I-l'dl‘J!Hilf—IOCTH;
BllajieTh HdBblKaMK pacriosHanarius 51 3AlLHTBI HHClJOpMHL[HH,

HHPOPMALIHOHHOI OesonacHocTH nuunoCTYH.
Osnagenue YHHBEpCAIbHbIMHU KOMMYHHKATHBHBIMH AeHcTBHsIMY:
1) obmenue:

3alladu, yYuTBIBATE UHTEpeCh! COIIaCOBaHHOCTH MO3UIUi APYTUX y4acTHUKOB
AAMAJIOra MK IMCKYCCHH);

pacliosHasarb  Hesepbasibipie CPEACTBA OOLIEHHS, MOHUMATE 3HayeHue
COUMAJIBHBIX 3HAKOB, [IPENTIOCKUTOK  BOZHHKHOBCI M3 KOH(JIMKTHBIX CUTyaLuH,
YMETh CMAryarh KOHQYIUKTL 1 BecTy MePeroBopsl;

BIALCTL pasnuyubiMu criocobamy O0LLeHMs 1 B3AUMOJICHCTBHS, MOHKUMATE
HAMEPCHHUSI ipy ruX Jioael, npossisits YBAXHMTEIbHOE OTHOLUEHUE K cobeceHuky
1 B KOPpeKTHO# (hopme (opMyauposars cpou BO3payKeHMUs;

PasBEPHYTO M JOrMYHO w3narary CBOIO TOUKY 3peHMs C MCHOJNBb30BaHUeM
SI3bIKOBBIX CPEACTE.

2) coBmecTnas ACHTENbHOCTD:

IOHUMAaTh U UcnosB30BATE IpeumylllecTBa KOMaHIHOH K UHAUBUAYAILHOMN
pabotsl nipu perenuy Ouosioruueckoi podiiembl, 060CHOBBIBATE HEe00XOIUMOCTE
IPUMEHECHHUSI IPYITITOBLIX dopm B3aumozeiicTBus HpH perieHny yue6Hoii 3anayu;

BbIOMpaTh TEMAaTHKY M METOObl COBMECTHBIX ACHCTBUE ¢ yudToM o01Hx
MHTEPECOB M BO3MOKHOCTEH KadK10ro 4JI€Ha KOJINEeKTHURA:



[IPUHUMATL  LEJIM  COBMECTHO} ACATCIIBHOCTH,  OpPraHM3OBHIBATE K
KOOPAMHUDPOBAaTL AEHCTBUS o ed AOCTHIKEHHMIO: COCTAaBIATH ILIaH NEHCTBUIA,
PaclpelenaTe poiu ¢ y48ToM MHeHu YHacCTHHKOB, 0OCy)1aTh Pe3yJIbTaThI
COBMECTHOMH paboThi; '

OLUCHMBATL KA4eCTBO CBOEr0 Bkjiana M KaXJl0ro y4yacTHUKa KOMaHIbl B
OOLUKI pesyiibTar 1o pa3paboTaHHbIM KpUTepHsiM:

HPEMJIaraTh HOBBIC [POEKTBI, OLCHUBATL HieH MO3ULIMH  HOBH3HBI,
OPMIHHAJIBHOCTH, PAKTUYECKO 3HAYUMOCTH;

OCYIIECTBIISITH  [TO3UTMBHOE  CTpaTeruyeckoe [IOBECHUE B pa3IUYHbBIX
CHTyallusiX, MPOSIBIISTE TBOPYECTBO U BOOOpaKeHHe, OBITh HHUIIMATHBHIM.

OBnajgenue YHHBEPCAJILHBLIMH Pery IsiTHBHBIME AeHCTBHAMU:

1) camoopranuzauus:

HCTIONb30BATE OMONOrHYECKUe 3HAHMS s BBISIBIICHUS 1pobieM u wux
PCLICHHS B )KU3HEHHBIX U yUeOHBIX CUTYalUsIX;

BbIOMpaTh Ha ocHOBe OHonornyeckux 3HaHMi LeeBmie U CMBICIOBEIE
YCTAHOBKH B CBOMX JCHCTBUSIX W IHOCTYNKaX 110 OTHOIUEHHUIO K YKUBOM npHpoze,
CBOEMY 3LOPOBLIO H 310POBBIO OKPYKAIOLIMX:

CaAMOCTOATENILHO OCYLIECTBISATE [IO3HABATCI/ILHYIO /1€ATeNbHOCTb, BbISBISTE
[1pOOIeMbI, CTaBUTH U (opmyspoBaTh cobcTREHHBlE 3ajla4uu B 00pa3oBarenpHOMN
ACITCIIBHOCTH M XKU3HEHHBIX CHUTYaLIUSIX;

CAMOCTOSATEJILHO  COCTABISTh 1Al PCIICHHA  1IpOONEMbl ¢ yyérom
MMCIOLIUXCsl peCYpPCoB, COOCTBEHHbIX BOSMOJKHOCTEH U IMPEATOYTEHHI;

A4BaTb OLCHKY HOBbIM CUTYALUSM;

PaclIHPATL paMKK y4eOHOro NpeiMeTa Ha OCHOBE JIMYHELX [peIMOYTeHUH;

JleNlaTh OCO3HAHHbIH BhIGOP, AprymMeHTHPOBAaThL ero, 6paTh OTBETCTBEHHOCTE
3a pelleHHUE;

OLEHUBATb NMPUOOPETEHHEIN OMLIT;

CrocoOCTBOBATE (hOPMUPOBAHUIO W IPOSBJICHUIO LIMPOKOH 3pyqummu B
PasHbIX 00nacTsIX 3HAHME, MNOCTOSHHO MOBLILLIATL CBOM 00pa30BaTENbHLIN U
KYJIBTYPHbBIH YPOBEHb.

2) caMOKOHTPO.IB:

AaBaTh OLIEHKY HOBBIM CHUTYaLUsIM, BHOCHUTD KOPPEKTHBBI B JESTENbHOCTD,
OLEHHUBATb COOTBETCTBHE PE3YJILTATOB LIENISIM;

BJaIeTb ~ HAaBbIKAMM  I103HABATEJLHOL pediekcud  Kak  0CO3HaHUS
COBCPLIAEMBIX [EHCTBUH U MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaTOB W
OCHOBAHMH, WCIOJIL30BATH MPUEMBI pedieKCHd Il OLeHKH CUTyaluHu, BbIOOpa
BEPHOI'0 pelleHus;

YMETb OLCHHMBATL PUCKM H CBOEBPEMEHHO NIPHHUMATh pEUIeHHs 110 UX
CHUKEHMUIO;



MPUHAMATL  MOTHBBI W apryMEHTBl JPYrMX [pH aHaju3e pe3yJlbTaToB
JeATENbHOCTH;

3) npunsiTHe ceds u Apyrux:

MPUHUMATH ce0sl, [I0HMMAs CBOM HEJIOCTATKM M OCTOMHCTBA,

NPUHUMATL MOTHBBI M apryMeHTBl JPYrHX NpH aHaiu3e pe3yslbTaToB
JeSITeJIbHOCTH;

MPpHU3HABaTh CBOE MPABO U MPaBO APYTrUX Ha OLUOKHU,

pa3BUBaTh CrIOCOOHOCTDL MOHUMATB MUP C TO3ULIMK APYrOro 4eoBeKa.

[NPEAMETHBIE PE3YJbTATHI

Ipeamernbie  pesynbTaThl OCBOCHHMSI COJEpXkaHMsi y4eGHOro npeaMera
«buonorus» Ha yrnyONEHHOM YpOBHE OpPMEHTHPOBAHbI Ha ObeCreueHue
npouiabHoro  oOyuenuss  oOyuarolxcs  6uonordu. OHHM  BKIIOYAIOT:
crieunduryeckue Juisi GHOJIOrMK HayuHble 3HAHMS, YMEHHUs. U CrIOcOOb! 1eHCTBHIT IO
OCBOEHHIO, MHTEpIpeTallui U 1peodpa3oBaHUIO 3HAHMHA, BUABl AEATEILHOCTH I10
MOJIyYE€HHIO HOBBIX 3HAHWH M WX [PUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, 4 TAKXKE B
PCAIbHBIX JKM3HEHHBIX CUTyaluusx. llpenmernsie pesyibTaTsl mnpeacTaBieHbl MO
rofam U3y4eHHus.

[IpeamerHble pesynbratbl ocBoeHus yuebHoro npeamera «Buonorusy B 10
Kiacce JI0JKHbL OTPaKaTh:

C(hOPMHUPOBAHHOCTL 3HAHMH O MeCcTe M pOJAM OWONOrHK B CHCTEME
CCTECTBEHHbIX HAYK, B ()OPMMPOBAHMM CCTECTBEHHO-HAYYHOW KapTHHBl MUpa, B
MO3HAHWKM  3aKOHOB  MNPUPOABI W  pelleHMH [pobieM  palroHaIbHOIo
MPUPOLOIIOIB30BAHUS, O BKIIA/Je POCCHHCKUX M 3apyOekKHbIX YUEHBIX B pa3BUTHUE
OuoJioruu;

BIaJIGHHE  CHCTEMOM  OMONIOrMHYECKMX — 3HaHWH, KOTOpas  BKJIOYAeT:
OCHOBOMoOJIAralollMe ONOJIOIHYeCKHe TEPMHHBI W TOHATHS (JKHM3Hb, KIIETKAa,
OpraHHu3M, MeTaboJIH3M, IOMEOCTas, CaMOpPCryJSIALHIL, CaMOBOCIPOM3BCACHHUE,
HaCJIe/ICTBEHHOCTh, M3MEHYMBOCTb, POCT M pa3BUTHUE), OUOJOrMYECKHe TeOpUu
(knerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, XpPOMOCOMHasl TEOPHs
Haciedcrsennoctu T. Moprana), yuennss (H. WM. BasumoBa — o ueHTpax
MHOIOOOpasHsi M [IPOMCXOXKICHHS  KYJBTYPHBIX  pAcTeHMi),  3aKOHBI
(eanHoOOpa3sus NOTOMKOB MEPBOIO TMOKOJICHMS, PACLUENIEHHs, YUCTOThl Tramer,
He3aBUCMMOro Hacnenaosanus 1. Mengens, romosiorndeckux psiaoB B
HacJle/ICTBEHHOH M3MEHYHBOCTH H. . Basuioga), [IPUHLIUIIEI
(KOMITJIEMEHTapHOCTH );

BJIa/lCHUC OCHOBHBLIMH METOJaMH HAy4YHOI'O [1O3HAHUS, HCIIOIB3YyEMBIX B
OMOJIOTUYECKUX MCCIEeI0BAaHUAX JKUBBIX O0OBEKTOB (OMUcaHue, U3MEpPEHUe,
HabNIoAeHUE, IKCIIEPUMEHT),



YMEHHUE BLIICIIATEL CYLICCTBEHHBIC IPU3HAKK: BUPYCOB, KJETOK MPOKAPUOT U
JYKapuOT, ONHOKIETOYHBIX M MHOTOKIETOYHBIX OPraHM3MOB, B TOM YHCIIe
Oakrepuil, rpu6OB, pacTeHui, )UBOTHBIX 1 Yel0BEKa, CTPOEHHS OPraHOB U CUCTEM
OpraHOB pacTeHMH, JKUBOTHBIX, YEJNOBEKa, MNPOLECCOB KU3HEEATeIbHOCTH,
MPOTCKAIOLINX B OpraHU3Max pacTeHUH, JKUBOTHBIX W 4ell0Beka, GUOMOMMUECKUX
MPOLECCOB: OOMeHa BellecTs (MeTabosIu3M), MMpeBpalleH s SHEpruu, OpoXkeHus,
aBTOTPO(HOIO U reTepOTPOGHOro THIOB MUTAHMA, (POTOCHHTE3A W XeMOCHHTE3a,
MHTO3a, MEHO3a, rameToreHesd, sMOpHOreHesa, MoCTIMEPHOHATEHOTO PA3BUTHS,
Pa3MHOXCHMS,  WHAMBU/YaJlbHOrO  pa3sBUTMS  opraHu3Ma  (OHTOreHesa),
B3aMMOJCHCTBUS 'CHOB, MeTepO3UCa, UCKYCCTBEHHOIO 0T6OpA;

YMEHHUE yCTaHABJIMBATL B3aMMOCBS3M MEXKIY OpPIaHOMJAMM KIETKH W HX
bYHKLHMSIMH, CTPOGHHEM KIETOK pasHbX TKaHed W MX (yHKLUIMY, MEKIY
OpraHaMHW M CHUCTEMaMM OpraHOB Yy pPacTeHWH, XMBOTHLIX M YEJOBEKA U HX
DYHKUMSIMH, MEXKJly CHCTEMaMH OpPraHoB M WX (YHKLHIMH, MEXJly ITanaMu
00MeHa BELLECTB, STallaMi KJIETOYHOIO LMKIA W KU3HEHHbIX [HKIOB OPraHH3MOB,
dTanamu dMOPHOHAILHOIO Pa3BUTHA, FEHOTHIIOM W (EHOTHIIOM, DEHOTUIIOM U
(axkTopamu cpenbl 0OUTaHNUS;

YMEHHE BBIABIATL OTJIMYMTENbHBIE NIPU3HAKKU KUBBIX CHCTEM, B TOM YHCIE
pacTeHHH, )KMBOTHBIX W YeJIOBeKa;

YMEHHE  HMCIO0JIb30BaTh COOTBETCTBYIOILMWE aApPryMEHTBI, OHOJIOrMYECKYIO
TEPMHHOJIOTHIO W CHUMBOJIMKY JUISl JI0Ka3aTe/IbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX I'PYIIIT;

YMEHHUE pelaTh OMOJIOrHYeCKue 3aaa4u, BbIsIBIISThL IPUUUHHO-CIIEICTBEHHbIE
CBA3KM MEXJ1y MCClie/lyeMbIMU OMONOrMYECKMMHU IPOLIECCAMMU U SBJIEHUAMHU, A€/IaTh
BbIBO/IbI ¥ IIPOTHO3bl HA OCHOBAHUHU TOJIyYEHHBIX PE3YJILTATOB;

YMEHHE BBINOJIHATL J1aDOpaTOpHbIe M IpaKTHYeckue paboThl, COOIIOAATh
rnpaguiia ripu pabore ¢ yuebunim 1 1aboparopinim oGopyaoBaHHEM;

YMEHHME BBIABUIATh [UIOTE3bl, [POBEPSITh KX IKCIEPUMEHTATBHBIMU
CpeiAcTBaMH, (OpMYNUpys LeNlb MCCIeA0BaHMsl, aHANTM3UPOBATH I1ONYYEHHBIE
pe3yJIbTaThl U JIeJ1aTh BHIBO/IbI;

YMEHHE y4yacTBOBATL B y4eOHO-Mccie/oBaTelbckoi paboTe mo 6UONOruH,
SKOJIOTMU W MEJIMLIMHE, MPOBOJANMON Ha 0a3e UIKOJIBHBIX HAy4HBIX OOIIECTB, U
MyOJIMYHO  MPEJACTaBASTL  [OJAYYEHHbIC — pe3yibTaThl  HAa  YUYEHHYECKHX
KOH(epeHLUsIX;

YMEHHE OLIEHHBATb ITUYECKHE acCleKThl COBPEMEHHBLIX MCCIIEOBAHUN B
objact  OMOJIOTMM M MEIMUMHbl  (KJIOHMPOBAaHME,  HCKYCCTBEHHOE
OIJIOAOTBOPEHHE, HAINPABJIEHHOEC HM3MCHEHWEC I'EHOMAa W CO3JaHHWE TPAaHCIeHHBIX
OpPraHU3MOB);



YMCHHUE OCYLICCTBIIATL OCO3HAaHHBIA BbIOOp Oyiyiiedt npodeccuoHanbHOM
AEATENBHOCTH B 00s1acTH OHONOrUM, MeAMLMHbI, 6UMOTEXHOIOTHH, BETEpUHAPUH,
CeJIbCKOrO XO3sMCTBA, MUILEBOHM MPOMBILIIEHHOCTH, YIrnyOaTh M03HABATElbHbI
WHTEPEC, HANPaB/IEHHBIH Ha OCO3HAHHBIA BLIOOP COOTBETCTBYIONIEH MpodeccHu u
NPOJOIDKEHUE  OHOJOrHYeckoro o00pasoBaHMsi B OpPraHM3ALMSAX  CPELHEro
Mpo(EeCCHOHANILHOIO U BICLIEro 00pa3oBaHus.

IlpenmeTHble pes3ynbTaThl ocBoeHUs yuebHoro mpeamera «Buonorus» B 11
Kjaacce I0JIKHbl OTPaXkaTh:

c(OPMMPOBAHHOCTL 3HAHWI O MecTe W pOJM OHUOJIOTMH B CHUCTEME
CCTECTBEHHBIX HAyK, B (OPMMpOBaHWM COBPEMEHHOM €CTeCTBEHHO-HAYYHOMH
KapTHHbl MHpa, B [IO3HAHMHW 3AKOHOB [IPUPOJbLI W pElIeHHH 3KOJOTMYECKHX
npolsieM 4YeJOBE4ECTBA, a TakkKe B PCLICHHH BONPOCOB PAIHOHATIBHOIO
NPUPOJIONOJb30BaHUS, U B (POPMUPOBAHMH LIEHHOCTHOIO OTHOLUEHHS K MPHUPOJIE,
oOLIeCTBY, Y€JI0BEKY, O BKJIAJie POCCHACKUX M 3apyOeKHbIX YUS8HbIX-GHOIOrOB B
pa3BuTHe OUOJIOIHH;

YMEHHE BIJIAJICTH CUCTEMON OHOJIOrMYECKHX 3HAHWH, KOTOpas BKIIOYAeT
OnpejesieHuss W TMOHMMAaHHUE CYLUHOCTH OCHOBOIIOJIATAlOLMX OHONIOrHYECKUX
TEPMHUHOB M MOHATHH (BMA, 3KOocucTeMa, Ouocdepa), GHONOrHYecKre TeOpHUH
(aBostoLoHHast Teopust Y. JlappuHa, CUHTETHYECKAs! TeOpUsl SBOJIIOLMH), YUEHHUS]
(A. H. CesepuoBsa — o nmyTsax u HanpaieHusix ssomouuu, B.A. Bepraackoro — o
Ouocdepe), 3akoHbl (renernueckoro pasHosecus Jhx. Xapau u B. BaiinGepra,
3apojibiliieBoro cxojicrsa K. M. bspa), upasuna (munumyma 1O. JIubuxa,
DKOJIOTHYECKONW NUpamMKbl dHEPruuM), runoressl (rumoresa «mupa PHK» V.
["'nibepra);

yMeHHe  BiajleTh ~ OCHOBHbIMH  METOJaMHM  HAy4HOIO  [O3HAHWS,
MCIOJIb3YEeMBIMH B OMOJIOTHUECKUX UCCIICA0BAHUSIX KUBBIX OOBEKTOB U HKOCUCTEM
(onucanue, nuzmepenue, uabmonenue, DKCIICPHMEHT), crocobaMH BbIsSBJICHHS H
OLIEHKH aHTPOIOTEeHHbBIX U3MEHEHUH B MPUPOIIE;

YMEHME BBIAENSTL CYLIECTBEHHbIe [pPU3HAKH: BHUIOB, OHOreOLIEHO30B,
dKOCUMCTEM W Ouocdepbl, CTaOWIM3UPYIOLIErO, HBMKYILErO W pPa3sphblBAKOLIETO
€CTeCTBEHHOIO orbopa, aJlJIoNaTPUYECKOro U CUMITIaTPUUECKOTO
BHJ1000pa30BaHuUsl, BIUSHUS ABHXKYLIMX CHUJI 9BOJIOLMK HA FeHO(MOH MOMYJISLHH,
MPUCIIOCOOJIEHHOCTH OPraHUu3MOB K cpele oOUTaHusl, yepe10BaHUs HalpaBlIeHU
YBOJIIOLMH, KPYTrOBOPOTA BELLECTB U MOTOKA IHEPrUM B IKOCUCTEMAX;

YMEHME yCTaHaBJIMBaTHL B3aUMOCBSI3M MEXKJYy I[Ipolleccamu IBOJIFOLIMH,
JBWIKYLIMMH CHJIAMW aHTPOIOreHe3a, KOMIIOHEHTaMK pa3/IMYHbIX JKOCHCTEM H
IIPUCITOCODJIEHUSIMU K HUM OPraHH3MOB; _

YMEHHE  BbIABIATb  OTJIMYMTE/bHbIe  [PU3HAKM  JKHBBIX  CHUCTEM,
MPUCTIOCO0JIEHHOCT BUAOB K cpele oOuTaHus, aOMOTHUYECKMX W OHOTMYECKHX



KOMIIOHCHTOB ~ 3KOCHCTEM,  B3aUMOCBS3e€H  OpraHM3MOB B  COOBLIECTBAX,
AHTPOMNOreHHbIX U3MEHEHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE MCIOJIL30BATE COOTBETCTBYIOILME aApryMeHThbl, OHOJIOTHUECKYIO
TEPMHUHOJIOTMIO ¥ CHMMBOJIMKY /ISl JI0Ka3aTellbCTBa POJICTBA OPraHM3MOB Pa3HbIX
CUCTEMAaTHYECKHUX I'PYIII, B3aUMOCBA3H OpraHru3MOB U Cpenbl OﬁHT&HHﬂ, CIHHCTBAa
4EJOBEYECKUX pac, HEOOXOJMMOCTH COXpaHeHHsi MHOroo6pasvs BHIOB W
9KOCUCTEM KaK YCJOBHs COCYLLECTBOBAHMS MPUPO/Ibl U YETOBEYECTBA;

yMeHHUe periath OMON0rudYecK1e 3a1auu, BbISIBISAT MTPUIMHHO-CIIEACTBEHHbIE
CBSI3M MEXY MCCIIElyeMbIMU DMOIOrMYECKUMHU MPOLIECCAMU U SIBJIEHUSMH, JIEJIATh
BbIBO/Ibl M NTPOTHO3bl HA OCHOBAHWHU OJIYYEHHBIX PE3yNbTaTOB;

YMEHHE BBLIIOJHSITL JIaDOpaTOpHbIe W IIpakTHdYeckue paboTbl, COOMIIOAATH
rpasuja rnpu padbore ¢ yueOubIM 1 1abopaTopibiM 000py10BAHHEM;

YMEHHE  BbIABHIATb [UMOTE3bl, [POBEPSTH WX  IKCMEPUMEHTAIbHBIMH
cpejicTBaMu, (GopmyJiMpysl Lellb MCCIeL0BaHMUS, aHaIW3MpOBaTh [10JyYEeHHbIE
pe3yJibTaThl U JeJ1aTh BbIBO/IbI;

YMEHHE Y4acTBOBaTb B ydeOHO-UCCICLOBaTeNbLCKOU paboTe 1o OuoJoruy,
DKOJIOTMH M MeJMLKHEe, NMPOBOAMMON Ha 0a3e LIKOJbHBIX HAyYHBIX OOIIECTB, U
nyONnMYHO  MpeiCTaBiATh  MOJy4YeHHbie  pe3y/bTaThl  HA  YYEHUUYECKHX
KOH(epeHLHUsIX;

YMEHHE OLEHHUBATL 'MIIOTE3bl U TEOPHUH O NPOUCXOXKAECHUM KU3HH, YeJIOBEKa
M YEJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUIX U crocolax NpeaoTBpalleHus
rinodanbHbIX K3MeHeHUH B buocdepe;

YMEHHME OCYLIECTBSATh OCO3HAHHbIM BbiOOp Oyaylued npodeccroHanbHON
JIeATENIBHOCTH B 001acT OMOJIOIHH, 3KOJOIMH, TPUPOJIONOJIL30BaHUs, MEIUIMHBI,
OMOTEXHOJIOIHH, [ICHXOJIOIMH, BETEPUHAPUH, CEJIbCKOI'O XO3SMCTBA, MHUILEBOM
IIPOMBILLJIEHHOCTH, YINyOusiTh [103HaBaTelIbHbIM HMHTEpec, HanpaBlieHHBbIH Ha
OCO2HAHHLIN Bbl60p COD'I‘BE’I‘C'l‘ByIOI.I.LEIL;I I'IPOCI;)E!CCI/IH M MpoAoIIKeHHe
Ouonoruueckoro oOpa3oBaHUsl B OpPraHU3aLMsX CpeaHero rnpo(eccuoHalbHOro U
BBICLIEro 0Opa3oBaHusl.



“ T6 __ 1 01 AWNINVI0dL OL1 400Vh 0810dhUIrOM F4ITI4O0 |
7O 1/S/1aalqns/nrnpa’ysal//:sdiy | 1 gwadg ooHadoca ] | L1
[0 1/€0algns/nrnpatysal//sdny _ €0 ._ ¥ BEWIOOHQ KBMOOhMIJLHUO U BHIOOHX310HU]q 9]
J0 /€ Aaalqnsnrnpaysaly/sdny 90 " ¥ gonenHeIdo BUIDIAUA)) _ ¢l
1 /Snaalgns/narnpatysad//sdny .. 0 “ ¢ | BM240Irah BMHULAHA | 1 _
/O 1/€naalgnsnrnparysal/sany | 90 9 _ WLDOSHRHIWEH HLOOHAOWOHONEBS | A0
10175 AATGIS AFApa TS /Sam [ | <5 01 | HLOOHH291OWAIrORH M1d0HdIWOHONBE _ rll _
TS TS TS - . _ gOoWeHHBIdO MLOOEHhHOWEH " _
_ M HLIOHHELOTILUORH O BMABH — BMHALIH | _
JO175/A3algns/nimpagsad/sdiny | 9'() Q gowenHeldo aniugeed B OMHDMKOHWER] 01
JOT/SAdlqnsrnparsaljsdng 90 Ll _ dgonenHeIdo HUTHAD K ouH0dL) 6
O T/SIIIqs /M npa-(sai//Sany | 90 _ 9 _ FDLLOIN INIHTT HIGHHOHE M 8 |
JOT7SASATqRS /I npa-ysal; /- Sdm | €0 _ 6 _ DL € 29 | /
_ , guneeuiread M sUTIEWAO(QHH BBHHOELOIDINORH _
T LI T . __ | ML | |
/0 T/S/ADRIqNS/NIMPATysa/7- sy ¢l | 6 g unadene onnomedgadu K 81031198 HAINQ() | 9
0 1/Shaalqnsminpa ysal//:Sdny | 9 “ Q _ UMLOI MUTIIHAD 1 sauns0di) ¢ _
A0 /s aaalgnsnrnpatysady/sdigy 90 01 LA BuTesHHeldO KEMJOhHWHY i _
/O 1/ aalgns/mrnparysal//isdiny .“ €0 z ML BMIOUOHg : ¢ _
0 T7SAaIqRS/MTnpa ysal//sdny | S0 g SMHIRAEM XM M IIWILIMD 198U ¢ __
A0 /<aadlgnsmnrnpaysad;/ssdny _ 1 BMAEBH ey BEHJIOUOHY _ | _
| | | S
190d£53d sranarrareaocedgo _ a:zﬁﬂﬂﬂwm: u.ﬁﬁﬂﬂcha_:cz | 01229 _ iannediodn . i i _
WAL M do1rareed ONHEIOHIWHEBY _

(aragoddun) arannodrdreg, | _ |
7 4008h 09.LILHIN0Y

DOVIFA 01
AUHVAOdUHVICH JONDThHULVINIL



[ /T 17SNaalqusmrnparysat/sdny

| T T7Shaalqnsmrnpaysatysdny

, S T/CAATqNSMIrnpa Sal//isdiy

Sl T7Enadlgnsarnparysatysdiy

LA /Salgns/narnpaTysar/asdiny

/1 L/g3lqns/nurnpatysarsdiy

ST 17Enaalgns rnparysarysdny

| 71 17¢9alqns/nrnpasal// sdny
|

/1 Fea0algns/nrnpaTysalssdiny

ST T/CARdIqns/nrnpartsal//sdany

ST /e nddlqusmnrnparysaly/sdng

/1 L/SAdqNS/NIrnpaTysadyLsdny

199d £dad
draHaraLegocedgo
(dragoddum)
dranHodiyare

i

'L

(o]

19..09ed
anAdIhuLMed]]

“ [ 01
8
9
S0 9
__ Al
6
_ 6
£
f O —
Sl
_ 9
!
S0 ¥
_ 19..00ed
aranarodiLHoy o

400Eh 04139hHIM0Y

DOVICA 11

NNV IO OL1 400Vh O4.LOThUIrOX JdITI90

gwadg ooHadagd ] |
erado gemoiexAdyo U Mogorap |

BWALOMIONE BRHIIRQOL) — edahoong

I9IN3LOHD
AR HIOIONE, "dLIAMQO0D KHIOUOMNE,

UUTIIALION U 901U BUIOLOMNE, |

EMHRLHQO BIrado U [wenHB1d()

yworado yamorexAdyo
3 W2LIMD XI9HHaWeHHeIdOWRH M goWLHHeldO
XEHHIQMOHLOOWHRES O BMABH — KHIOIOM(,

£OHIIOLOALHE — BM290LU2h DE_._M.,:GROxU_‘wOQ:

SUrNAE, BH MHEWX dHLKaeRd 1 anHANKONOHOd]]

19.Le191rAead 99 M BUTIOIrogeodMBN

1LeLarkead 90 M gunoirogeodau

MUIOLOMQ 8 UHHILrgRLOTadL
XI9HHOKTIONrOg€ auLugeed 1 auHaMKOdRE

1aunediodu
WrL 1 901r1TeRd JHHBRIOHIWHEH

Cl |
!
0l

O

9

W

Lo

1

/11 G\



01/S
A33qNS/MINpa[saty;sdiy

AO1/8
/I3TqNS/NINpa Sad//sany

01/8
AdRIgns/NInpaysary;sdny

N2Igns/ NI npaTysalssdiy

01/¢
<dny

A22lqns/NIrnpasal

70178
ARSI paTsal;; SNy

i 0178
ARRlgns/mrnpaysar;sdny

/0176
ARSI MpI ysalysdny

01/¢
AdAlqRs/NIrnpaTusarsdny

199d4£dad
d19Harr3.Legocedgo
sragoddun
dranHodLyIg

BEHHD
hALH
BLE]

™
(==

o
<o

19..09ed
INNIIh
navedy

S0 |

01329

|

19..00ed 219 i
narodiHoy |
|

_
902Eh 091LIIhHIN0Y _

HOMIr3Q MMIINHAD U KUITeNM(PHIIBIN “BELOHOE))

«(dru “ennesoduilpndinan sonarennuadapur
‘cadododrdore ‘sudediorenodx) nnioroung

HOHhOLIIM 90T0LIW IMHIKALY]» [vrLoged BedddnhnLMRd]]
"MHIOL'OMQ HOHKOLIIN H HOHABITANIITOW I9T70LIA]

vroged senqarodinoy segordelr)
"WaLOMD X198 BuTIREMHRIdO KRgaHgOd g

BELOMOED XU U [9INILOMD JI9TH Y Z

BE.LI2TMQ0 oJoHHaWada 0D
9LIBh MEXM W BMARH KRHOMILUTINOY MBM EHIOUOHYg |

exod£ ewa |

wuumiIead

XITHHOE.LOOhR) OITIMONOL D 90M1f2Q JHHMKAdRHQ(» BLOgRd 3
seHdOLedOQR] [ "MNIPQ — MMLIL BELIMAd dahuHBId()

q1rod KeXO9hHIOIONQ X1 “MMLIIN RE13Mad JdHdredoHu N L

HML21 BLD0D HHADQRHUINKHY 9

KHAOIL KRHROLAIMY “IMLAIN BMHOKAEH H BULI9dNLO U010 b

u
Ju
aN

JDOVIFA 01

AUHVHOdUHVIFH HOHhOdAOLI




/01/S
JERE] CIISER TP ER TR RS b

VS
/ralqns/nrnpa-ysal;/sdng

/017¢
A3lgns/nIrnpatysalysdny

0178

J1algnsnr Jisdiy

01/

Ad3lqns/nrnparysad;isdiy

0178
sdny

J1aalgns/nr

/0algns/nrnpaysal/

A3lqnsmInpatys:

Adalqns/mrnpatyss

A22lqns/NImpais:

Adalgns/nrnparysalysdny

S0

)
<

€0

«XBMIIIN XI9HIIR.LMLIEd 9 REHIrOWER LY

H BEHIPOWERIFL JUMHRIOXA» 7 eroged sendoredoge)r
‘T9TULIBLL

‘UUdITHOXOLHIW (ILLAIN I9TMOHBIAO AITHWOHOLERALIO] |

«XBYLIY XIMHAIdLHLIRd 9 I9WEBLITIOLHNI
BHHMXHAY IJMHIh AL »¢ BLogkd BexdIhHLMed]]
ML [9THOHRIdO 19HHRAQWIWOHIT()

uN12I Ledenue yiaHLO0HXAaE0] |

«r9HedgWIW
HOHhOLAIY 910108 IMHIhALY» 7 vrooed sBeddannLded]]
LA HoddanuLondenL e aunaodL)

BM.L2IMM mmeDTEPOEQHEOQ: "MOLAIM I9LH T,

uurtorrong yoHdAiAdio oLy

uxuwoaLrodu “miuwoLuudIoHedL
"UMHWOHI [9T0LIN "N HIT duHedodHHIEND)

(@ LH) 1iedoodudirneoarn i aniLdyy
‘O LY HUTIHAQ ¥ anHa0dL)

[ATULIALT — WML REL)JT2E u:quTEIm,Hn_O

«gowsnHeado

XI9HhUIERd MOLIIrM €1 XITHHILIX 99 ‘LOIdHN
XI99OHHIINAH dJHHEE0YA1rI» [eroged sBeHdoredogeyr
MHdJ ¥ MHI 19L0r0HN A1980HUIINAH

[MITOgaLIA — HMLALN BH.LOINE uxu_om:._::m.ﬁn_o

0¢

6l

81

Ll

91

vl

el |

Ll

o;



1/5
/Ralqns/nIrnparysar/sdiy

f01/¢
/ARSI NP Satj7sdny

0175

ARIqNS/NIMpITYSal;/Sdny

fO1/<
/R3GNS NI MPaTySal/Sdng

01/¢
/RRIRS/ NI NP ySaTy/sdi

01/<

/R3lqAS/MINpasal;/ Sy

01/S
NaslgnsmInpaTsalsdiy

J01/¢€

A23qNS/NIMpaTsar/isdiy

o
<o

€0

(o8]
(]

«BUHEXIIY H BHHI¥0dQ

g0d%9n0du snnanaed)» £ vroged sendoredogeyr
"BuHMK0dQ 19Ty [9wenHeIdo a19HQoderHY
«BEILHHIOWIX H BLILHHIOLOGD

40529n0du sunsnged)» 9 eroged sendoredogeyr
"€OLHHDONY

£LHHMI0LOD
€109MMa8 BHOWQO LKL MigH(podLoLay

“ 19dOLUQUIHU-UN1Q H 19dOLREHLNB-HAIA]

«XBMLII XITHLOFIY

- M xX19H9rsLnLded ¢ erodoroa vrmadodan suHarnamoed
o1oHgHLELHIWAI( snnanAe» ¢ eroged sendoredogeyr
"BNEHLIOQBLOW

OJOHKhOLawy yumiead dovedex yrangnieLHawdagp
«(1agererey

nrn [eeruwe ddowndu en) gsornanwdad nidonanive
HOMIIhHLUIBLEY JMHIL AL eLogrd Bendoredoge]r
"@.LIJIMAE BHIWQO I9LH | "BWEHIIOQBLIW

I9HOAOLD A8 — KUTIBITHWHOIHY W BUTIBITHWHOIY
«dowtuneado x1auhureed

MO BUHI0A L) ouHdnAs))» ¢ vroged sendoredoger
‘LoudesAe yorarry exutondarsedex sendrarLunaed))

edrs uunyHAD 1 auHa0d1)

WL 1917MoHEIdO d19HHRdgWOWa

[5a]
ol

IS
ol

(o]



01/¢
Aaalqns/mrrnpaysal//ssdny

/01/S
AR3lqns/nrnparysai/sang

01/5
Adx_lgnsnrnpatysay/sdny
/01/8
A29lgns/nInpaTysaiysdny

01/
/VORIqNS /NI pa ([Saj/sdiy

0T1/¢
Adalqnsmarnparysaly/sdny

01/€
ARIANS/NINpaTYSalsdny
01/
AOINS/ AT MPSTsaty/sdny
01/s
Avalgns/narmparysaiy/sdny
01/s
AalgnsnrnpaTysarLsdny
101/S
Adlgnsmirnpaysal/sdnt
101/€
AdAlqNs/MIrnp3ysal/sdny
01/¢
Avalgnsmarnparysal/sdng
/01/¢

Adalgnsmrmpasaly/sdny

"
(aw]

{ s
(e

«xeredenaduooddun x1990L01 eH Wodonwodx
IUHIKLALL]» § eLoged BeHdovredoge|r ‘1awooowody

MHI7 €211 yigHRHA LRI
WMLAIM IMHUTT HITHHOHEH Y
QHHMHITTAN H ES;OQOEG d HHIONOHX3.LOHEH

HHUHOLORd “XITHLOEMM “BNO€01rdh KHHREAIOQRE JaHdAdng

«edAdHdg NIRYOW IHHRTEO)» ¢ BLoged BeMdIhHLMEd]]
‘19LHeeden
JIGHIBIMIQO M MHLK I9INdO() AI9HKOLIINIHE — 190Adug

LoudedAe A doHaT MIDdALINE ITWEHHRXIW dI9HABITANIIrO [N

roudedse n tondexodu £ ewonal gunesuneidQ

BAII2Q
JLDLHUOONQ 8 WO20QHd 91r0d "LOIOMNOHHIWE dUHBEOUHITOY

I9UBLE 99 H m:ﬂm:.umwar_..
MHd €2LHHO HI9HRHdIBW — uTIUMdNOHRd |

BEILHMD 0JOHhHUALEIN HUTIIRI ]

[9EBLHHMO-p | ¥ HOHHOLOdL BLOQRd

D1V €1HU)) 'doHolodu eLHaMed s osoHHRAOWOW BILIdOHE,

BHaWQO oJ0Md2hHIaIdoHE I9UBLE, 'T9INEH Heado a1 Z@Gh—md\

4%

Ly

{2 |
(xa

ol
(n]



/01/8
/oRlqns/nrnparysalj/sdny

/01/8
ARNQNS /NI MPSa1/7: Sy

01/
JISIRS/ MM pa s/ sdnyg
01/8

AddlqRs/nIrnpaysassang

/01/¢
SRS NPT/ Sdny

0178

ARSI NP Saa 7 sdny

{01/S
sany

ANGAS/NINPIYSa

01/¢
Adalgns/nrnpaysatsdng

A01/S
ARSI M PSTYSal;/sdi
0178
ARSI NP SaT7sdny

01/
MAIGNSAIMPISaly/Sdny

0178

AR3IqNS/MIMpaTsaty/sdny |

e

=0

il
)

gOWEHHRIdO oUHEXI]]

BI2€901I9h BN2LOHD
WNI&EOHK&MMDH:: "XITHLOIHX XI9HhOHOEEOL JHHELN] |

GOWEHHRIAO QUHBLH] |
gowenHe1do ouHKHA]

gowenHeldo eiral vdoli(y

«BHHALIRd oJ0"OM.LIEN

goHeado annandepy» 71 eroged sendoredogeys

“aoHeIdo 19Waldn)) "19HeId()

«XITHLOFHX

HOHENL IHHIKALY» | | vroged sendoredogeyr

"BIIGO0Ldh U XITHLOE M HHEY |

«unmdLded noHedL anHahAsly» (] eroged sendoredoge]r
"HHAHALORd HHEBM |

201731 JOHUTD Mex WenHeld()

MOLIIN BINUTT OJOHHIHEMM BUTIBIFAID ]

«(xeredeuwaduodyum

XI1990104 BH) YA eXMIdoN eMHhHOM XEMLIIM

4 BLOLHW JUIAUOIr QR » ¢ BLoged Bendoredoge]r
"EQHIDIOLUT U 3HmOnde)] "MOLAINI 191K |

EOLHIN — KLLIIN QHHALDTY

9¢

S8

123

™
Ul

-l
w

0¢

6F

8

Ly

ot

S




AA3IqNS NI NP S/ Sdn|

101/8
/R3lqns/nIrnpatysaisdny

01/§
Ad3lqns/nrnpaysai/sdny

/01/S
A13IqNS NI NP SISy

/0175
ARIGNS MNP ST/ Sy

.ﬂ,c__ /<
AIgNS/NIMpaTySar/sdny

017¢
J1Palgns/nirmparysasysdny

01/¢
Addlqns / nrmpaTsarsdny

01/€
._.._,r...u_p__F,,_m..._:.y._:uu_:nw._,‘_,.:mﬁ::I_
: fOL/s
AAIGNS/NINPSSaT/7sany
0L/s

.5...._,.4...._3 ns/mnin _uD._._mQ._\__\_‘.,“mﬁ:.ﬁ.ﬁl_

01/8
ARINS /NI NP Sal7sdny

/01/8
SOAIGNS/NIMPITySal//sdiy

01/¢
A2DIGNS/NIMPa Sai;/ a1y

f01/¢
S19INS /NI NP [Sal//Samy

cn

)

"XITHLOgMWX auLmgsed U 100

HGONLOUIr XI9gamiqrodes €M HOHRML W goHeldo RIITRINIRE

€9H210LHO — gowenHeldo auLngced JoHIIRATHANITH]]

«xeredeuaduod@umw X1990.L00 BH MOLIIM XI9901°01
BHHA0d L) yuHIKAs)» ¢] evroged sendoredoge|r
"MOLAIN X198010L dnLngeed 1 anHRgOERAQ() "EIHIIOLOWE |

EOUIIN

-ouHaoHWeRd d08901r0] |

gowenHeldo suHaxoHwerd awdogp

BM240I2h M XITHLOGHMK
BWALOWO KeHHHANOIHE n sunsrA1ad seHaredow, |

gowenteldo £ sunsrdiad 1 1r0owmxediree

BN2€01roh BNOLOHO BBHHAWN]]

gowenHeldo £ viumeg

gowenHeldo A auHaIraTIag

BMI80Ir9h M NITHLOEMX. XITHhOHOHGE0L BNQLIMD BBHOOHE0d Y]
gonenneldo £ g1oomoag rdouoed |

EMOHOU2h H XITHLOFHX XITFHhOHOHL0L ux:mx_n_q

[L

0L

69

89




/0178
ARIqNS /NP ySal)/ Sy

01/
JIRNqNS/NINPa Sal//SAT

10175
ARAIQIS /NI NPa (Sa1/75d7

01/
/RIS /MNP YSaI7/SdT

IORVAS
AxRlgnSmMIrmpafsal/Esdng

.__Jom.._s ns/marnpaysat//sd Ny

01/8

AINGRS/NINP SISy

01/S
AN, NIMpaTSaayzsdny

/0178
JRRIQNS N PaTSai//sdng

01/¢
AN21gNS /NI NP SaTy/Sdny

T,
=
=
ey

S0 _

$0

ag]
=

5
(ew]

H1DOHHE.LOTWAIoBH KudoaL KeHWOoooWod Y
gONEHEULI SUHBAOTAIDBH J0HHIIIAN)

KUHREHITAMND OJOHTNAQUINY 1980HI0 JUNIOhHUIOIOLH]]

«arngocodr A suaeanmadsd otonrundoniny
80.LeLAIrALad InHIK AL »9 vroged BENdIhHLMEd]]
"auHegnImadyd soHTHdguIn]y

dMHEEOdHHUNON J0HIOLDL] “duHBaNTadND damoIAduenIreHy

BHHREHTNIAAND OJOHIMAQHIOHOW I980HI0 IUNIORHIOIOLHU] |

wWHrugogodr £ suneanmadd oxonrndgonioHow
d0LeL9rALad annanAsy],, seroged BeNOIhHLIEd]]
QUHEBEHINAND 20HTUAQUIOHOA]

‘aoMeHendl BMHREOTAIrOBH HLOOHdIWOHONBE
C«HHHEGO0UIIIIH XHMIIhHLIHAI

L1990 yed vrmndorodr» 91 vroged sendoredoge)s
"UMILLOHOI 910G WHO W BMLEHOL d19HEOHI()

WMABH M MHLHAL suLngced W BHHAIAOHRLO KUdOLD)]

«HHHALded XMmOI9g BUHIWOHWERd
goneldo anndodi)y» g1 vroged sendoredogeyr
‘uuHaLoed onLnaged U SHHKOHWER ]

CXITHLOEHX. XI9HhOHO09£01 HamIarodre B9.LITOXD
godeHendu anmdraBsIag» p| eroged sendoredogeyr

I8
08

6L

8L

LL |

9L |

vL




/0178
Ad3Iqns/nrnparysaisdng

/01/S
/Ad3lqns/nrnpaysat//sdig

0178
ARalgns/nrnpaysal,;/isdny

L:H
sdny

J2algns/nrnpags

01/
Asalgnsmornpasar;sdny

AAqNSMIrNpa ysaly;is

A2Alqns MIrnpaTsal

A2AlqNS /NI npa ysal/sdny

/01/¢
fRalgns/nrnpaysalysdng

0178
A33lqns/nrnpaTsaiysdny

(]
o

€0

]
=

S0

«uoHgordorod
CHI'EHE H JUHAIrgeLd0)» groged sexddanned|]
“BXOHOLOh BMULIHD |

BMHWOHA.IH1IE

M BXHULIHAIULE "8200dI OJOHHOMIIBLAW ULOOHAIWOHONRE

«(xeredenaduoddun X1990.L04
eH) 1rrudocodr { nnmerl\», eroged seddanuLded(]
GLIOIHhHOWEH mm:xosdm;:‘ﬂ_\é

q91L00dHhHaWEH
EEHEHLEHHOWO} "LO0HdHLHIWEH KBMIQRHUUWLOHI |

«nogandy

nounnonneundea u ersd oronnonnended annaodidof]
"HLIOIHhHIWEH HOHHOHNEMHHTOW HaLd0HdIWOH MRS
IUHEAOXIUD» Lerooed sendoredogeyr

‘seaudy seHHoNTIRHdRE M TEd HIGHHOMTIBHdRY

9LO08HhHOWEH BBHHOHTIBXU(DHTTO|N

HLJOgHRHIWEH 1917 HEY ‘aoveHeudn ALIOHHRHIWE]]

(arodLHOM HIggoI0LN) MTIH
"BM€OLdh
U XITHLOEMX "WHHALRd kuindeed 9rodLHON HUMOIRMIOHD |

BPWILIHD KBHLOOLATI MeM UHLOHa |

BIOL BMHLIHD J

L6

06

68 |

88

L8

L
oC




Iunyge6TL9
“BAISALD2A0[ID
Bl OBPEZ-BACLL[SNSEU

-BAIZRIQOOUZEIOIq

SaIuaueIyos

-SSe[Y-( [-1150[01q
-Noan/naroanojur/sdny
9¢8ccte
-APOISUI-IAUADUSO

~OA-BAISIYR[AS--SSE () |

-G O[01Q-0d-eyom-eyjoqul

ZeIRIpal/Nronenuz;Sdiy

RIS PR
-APOIAL-IAUACUSG

-29-BAISI[aS--SSBY-() T

-IRo[oIg-od-gyoan-eyjoqed

ZRI/RIPaW /NI OTeuZ;/:Sdy

9C8TTCT

-Apo1awWw-asuaouso

-22-BAISTYIIS-SSEY-() |

-5 0[0Ig-od-eyoIm-eyjoged

ZBdfeipatu/naol :_w_,_.\u_..._%.”_ﬁm:_ ]

[P UST POW/HHIRAOO/ 11N

HIIHII() T 04 HONIHHTTHTTOIN)

T HORABITANITON() 0 ()T

0aHTOD() T ediraes, ay)

/S|Lfsn/aao nwds,sdnyg

| JpdUIS  paujaHHah AO0/HY

HILAHDI() 0, HONOHHTTHT DIN()

T%HOHABITANIITON() T, ()T

04LHITIOO() T4 BATAPEM )1 ]

/SAIasn/aIo nwds /sd

Le]

o8]

‘goodAoad
XUNOOhHULIHAI QUHREOEILOIOH H QUHIhAEH ‘OHHOHRAX0))

«urHaLded eiauandyp» ¢ vroged sexdonnLed]]
"XITHLOEHX ¥ HHHALORd HHTIND1D BHHIMHULIO]

«puHaLIRd
HHNIMIIA) OVOLIN IMHIKALY» 6] BLoged sendoredoge]r
‘19..00ed HOHHOWTINALIAD I9TOLIJA]

«XITHLOEHY XHHmEWoY Yodou u nnnaded xiandArardy
901dod mHaKAep»g] wroged sendoredogeyr
"MHTINAIAD KMLEHOL I9HEOHI()

EX2d0U8h HHHBEAIOORE NHMIIhHIAHA] HHHOhAIT
¥ MUHomMedgLoradl 8 MIH.LIHAI HOMOHHTIMTIOW 9MHIhBHE

MMHLIHA1 HOMOHHTIMT AW [9TTOLIJA]

L6

96

C6

6

6




MENUREETRITNGE

-od=yoan-Tmaysnieyd

{[SqOQqO/IIOBTUDSAId/BATTO]O

[q/nrrAoyoIneyidoy;/sdny

J3ASTOS/ CHGF/UOSS

[/123lqns/mInpaysat/sdin

FL/USAGIN-TAUUR|qN[on

-ADWAIRAYSSE-( [ /BlT60

[O1q/ZP5 /St Bgaysaly;sdny

NORY-nHugAouueGo.d

“N-AQdaInIdwoy

-BIrieAOwes oid

S10-BII50[01q

~BIBYSOLDIIIUIS /ST

DILIE/MIB[AO3[OWOIq/ /ST

NI3USUO/C 6 F7/U0550

[A93lgnsnrnpaysal/sdiy

JNINVJIOdLT OLI 400Vh O9.LOFhUIrON 4911190

HMHHBHE KUTIREMLBNILOHD
“OMHAMQO0QO “ouHadoLrgo] | odA yiaHadasay

HUJIOLOHXALOUQ IUNIHHUTIMIIIA

KHAOHNHH BBHHII H KRHWODOWOdY

HHIOITOHQ HOMOOhHLOLHHD guHalrdedeH QIGHEOHI()

«HHIOIFOHXJ.LOHQ
90LMILQ0 MHIKALY]» ()] BLoORd BeMIIhHLMEd]]
“paLoTogen0dl q1roedLO M BXARH MBM KH.IOUOHXJLOK]

c0l

101 |

001 |

66




| -Od-yoRpEZ-a1TuaIsa

I4RVEIR)
e/ WnIepms;//sdng

|4 SVETE]
TR/ W LR pS/7-Sany

LR

LI/ wnLepms;/ sy

[WIRIquieA

-IpIeY-UGYEZ-a1ua1

1S
L _/_d,_ nnnwyssdn 0]

178D

alqns/nrnpa saiysdn T

TIEm
STqAS /NI NP3 (Sa1775d7T]

AN

fTHEAD
AlqNS/NIrMpasalsdny

/LTS
TGRS /NI NP S 317 Sdny

1S

. u?_:f‘,:._...:Uu.:za,_?ma:s

190dAdad
dIHAIrdLegosedgo
aragoddpun
alMHHOd YA C

|
|
|
|
[
_
|
|

BH |
HOhALH
BLE]/

u
<

19.000ed an
M9hnavedy)

|
|
|
|

H400Eh om_._..u@r—.:.ﬂ.cww

19..00ed 7
9HT |
rodiHoy \

o130y

EBNOOhHIOLOHQ
"BedoonHpedioas (uunsIALon UHTIKIOEY] “Hunedaunjy

exmigrdod
OI0HRhOU9LAQ Lo ¢, “Brraregond0 LI Pe,

nunoiroge 19doLxed agndernonairg,

«BI'HE OJOHITTO HAQ020 A MLOOGHRHIWEH
oHHaraKI9g» eLoged sendoredogeyr ‘eadognyeyg
g "urdey 7 kMosgoHaed 010X09hMIIHA.] HONRE

HHTIOITO9€ BIIHHITD senderlHaware — _2.:.5:.._@_5:

KUToilrogcodyen 1
BUTIOIroge€0dMUIN 830a110d 1 010HHOUTIONIOsE 19LRLE,

eroged sendarodinoy seaorder )
MUTIONr08e MUA0al HOMNIOhHIALHHD aHHEREOd undogp

dogLO HITHHIE LI N
H HITHHOELI3109 "9MHEd 08.109MMAD Bt Bgadoq

AHngdef ‘| OU 90rHE MHTIONFOYE 911D QUM ANKHETT

eHugde)7 ‘|, sudoal gen HOHUTIONIOg(

exodA ewa |

DOVIFA 11

01

/1 G\

(]



/
199dsU03/() CH1/U0SSA| 1D
algns/nurnpaTysayj/sdny

JHEIS/9/ T /U0SSa| /10
alqns/nIrnpaysayy/sany

/VIBIS/O/ ¢ /U0SSa[/1d
SIqNS/MIrnpa ysas/sdny

/
103dSU0/6 16 H/U0SSA/1D
AlgNs/NIrnpaTsaTysany

/
123dSU03/6 6 /1055319
alqNs/NInpa (SaT7sdny

/
193dSU05/() 6 £ C/U0SSI /1D

STqNS/MrMpa ySar/7sdy

___._
1590ST0/() € G /UOSSA| /1D

alqns/nIrnpagsaifsdny

/

109dSU03/(Q € C/UOSSA| /1D

algnsnrnpaysalsany

/
109dSU02/68 € C/U0SSI|/10

2lqns/nrnpaTysaly/sdnyg

U
=

¢0

HHIIOIIO9€ BHHOhAEH
[9ITOLIW QUNOIhHIOIOLHOAIR] | "BHTIOIr0geodMRA]

HHUIOOUNITULE U HUTIONrogeodMUIW qEBL )

uunoirogeodyun teiairead sex auHeaogedgoorng

ervd edAiAdL)

«omndarudy Awoddanuiorrodpdon

ou gorng dnHaHgedH)» ¢ vroged sendoredogeyr
edALAdLd u undarudy oio wrug
«9120HeedQ00dd1IraN

BEHAILHOOHLO XH H goWeHHEeIdo
BHHIUQododHd]» 7 eroged sendoredoger
DHMIARHIAMAEOU “DUMNDOhHINHXOHQ

MR UIOIOUEN] “amddanHIOrOpdon
:aowenHedo £ yunargosoududu dawnd] |
CXITHLOF M

u unHaLed A pnneLuereonrn n gocopdonode
annaKALy» | vroged sendoredoge|r
“HunotrogeodM M

1erardead yex sowenHeldo 9.L00HHAIQOd0UIHA] |

dogLo yogorro] |

HHUTIOIrOge
dowyed pumoisugeduen — dogLo HI9HHIELII1DY]

61

|

Ll

o1

W
iy

14!




JUTBUI/C Q] €/UOSS|/ 1o
AlqQns/nIMpa sl Sdny

JUTBLL/CQR C/UOSSI| /1D
Alqns/nrnpaTysadysdny

[Su-eu-iziyz

-I-T[WaZ-BALIOIST/uoNeu

ASIA/NSPI[SAW/7sany

JUTRTU() [ TC/UOSSA| /19

SRSMIMPY ST Sny

JUTRUI/() [ TC/UOSSa[/1D

IR RRT R RN T

AT [ CC/U0SSA)/1

alqns/nIrnpaTysaiy/sdng

JUTRUI/() | CT/UOSSa[ A

alqns/nrnpa ySaiysdny

BADRIDEL vARuATIdR

LLIDWAIADS BA | UQUQ:G.J__

SN SOARIAS//SdT

JUTBLI [ 6 CG/U0SSa[ /1D

Algns/nrnparsaiy/sdny

JUTRLU L S/U0SSa|T

QNS NpSTSaIsany

JUTRWI] | GEC/U0SSa[ /19

S/NINpaTsasang

algn

JUTBL | € C/UOSSa| /10

m ,.J.._;..._.:.m\x_._._‘:Uu‘_.?m,_xnmgu.:_

S0

1oudedAe Kunoirodc,

HUTIOIO9€E HOMIahHHRIdO 1[9uBLE SI9HIIrBhR]

«goWenHe1do YuHEIdY S0MLELIO XITWIBLIONIH
SHHEDHLIO M IUHIL ALY § vLoged BRHdOLRdOOR],
"BMHOR{EM 93 1970LOW H MIrWAE Kndo1o}]

MHENN BUHIINKOARE 19€9101H |
HHTIONIOFE HOMIIhHHEIAOIH 19LIBLE JITHEOHD()

HHEMI HHHAINDKOdRE 0 BMHIIrgRLOTadl 219HKABHOY]

AUIrNIE
BH MHEMK BHHIINKOXOHOA I 19€10LUI J19HRARY

HHTIONTOgE
gounalL dLdondawongedayy sumenred senauluery

HUTIOIroge MLDOHdaWOHONRBE DE.:._@O

MHTIONr0ge BUIDhALH 19OLIN IUNIIRHLIBNILEI
M 9HMO9hHINMXOIIQ “UMNI9hULIHAI-OHABLIANAIrO A

MHUTIOINO8E BHHOhALH I9OLIN JHMOh HIOrOPdoW
-OH9UDLUHERdD 1 SuNOoahMIOrONdOWE,

MHTIOINOEE BMHIhALH 197OLIN oMNDdhHpredIoaIong

ce




IT1/SA9
alqns/nIrnpaTysalysdny

/TT/S/Ad
2lqns/NIrnpaTsaly/sany

¢ | -ydersered/eaosonad

~AOUIDIAT/SSEY

- T/RNS0[01q

[ZPS /AW B aLSaL/ SN

OIS INND

-eIC=AoreAv

o2 agqmno v’ ,.,...,.:.5_.,3_:_

[ LY g /ST

/TR0 WAy /2T

HET0
LT/UTewi;CRRT/UOSSI[/1D

AqNS/NI NP Sal//Sdny

JTETO
LT/MTBLWCY S T/UOSSI| D
AlqNS MNP Saly S|

UTBL ¢ ] ¢ /UOSSI[1D

AlqNS/NIMPSTSAT/Sdy

JULBLL; YR C/UOSSI[ND

ARSI N pSSau/sAny

BMO80LroRh
MUHIINKOXIMOdL 0 yuHargeLOTadl auLngsR ]

MIEOLIh O BIABH — BUIOKOLOdLIHY

GOWEMHRIAO 191UAdT 9MNIOhHIBWALIUD 219 HEOHI()

oJormodi 010%hHHEId0 BWALIHD BeHHIWAAEO )

MLOOHHQ020
O3 “OHEHN HMNIILHIOIONE HITHHIWAAEO))

oJorrmodn
190MEUdN oUMDARUIOIrONE — KuHedHWIGE 980IIBIN]

Weroudan 1 wede Ol JTWIE BH HHEIX dULUEER ]

edHI OJOHLOgMK HHUTIOIrode 19ueLe QITHEOHD ()

«XITHLOFHM

XITHhOHOEE£0U BUHI0A.L) HILIOHHIQ0I0
IMHIKALY» 7 BLo0Rd BEMdIhHLNRd]]
"XITHLOEMX BHYIOI 08¢,

«doIraT Lo

x19ueed pnmLded BHHI0d L) HILI0HHIQ0D0
IUHILALYP» | BrLOgRd BeMIIhHLME]]

"edMW OJOHTIrLMLYRd HHTIOIIOEE 191BLE 19 HEOHO()

|87

0¥

>
a1

oy
(aa]

Lag]
i

|
r




/L1/SA9
SIqns /NI npa-ysa;/sdny

AR VASZR]
SIqNS/NIMpa sai;/sdny

/11789
SIqNS/NIMpa (Saiy/Sd

IARVAAR]

lqus/nIrnpaysas, s

SlqNS/NIMPI(Sal/ sy

[178A0

slqnsrnparysai;

a1

SIqNS/MIMpaTsal Sdiy

1[9dowyed andoRIIOrON(,

EX9€90Udh KU HHHBHE XHUMJ2hH.IOLLOME 9HHIhBHE

CHHHEIOIIINIOH XHMIIhHIOIMOME
G0T0.LIW dUHIKAL» 9 vLoged sendoredogeyr
"HHIOIIONE I9I70LIIA]

naJoroNE duLngsed U auHImKOdRE

HuI0IronodiHe 1910121 93:9::,_:E.:_a\_qzaE

«EMIFOIdh HHNTELIBYE XHMIIhILIOLOMC,
IUHIRALY» ¢ vLOgRd BEMNIIhULMEd]]
‘1908d 3MXMI9KI8OII]

B)EOIdh 0IOHHIWAAE0D KHTIOIIOE(,
BYHWOHJIOBL H BNH.LIHAI091MR] |

BLOHOIOUOALHR HHITBLD 219 HH40HD()

staHalouodLHe 8 godoied
XITHYITEUTION 1 XMNIIhH.IOOHQ JMHIMOHLO0.)

VEQHAIOLOALHE 191rMD aumdKuayy

CWIMHIIMKOXOWBd I

O XITHHEBEEE) ‘BMI90Irdh BLIIAND BHHA0d.L)
H9130HH29090 duHahALY» seroged sendoredogeyr
"BdHW 0J0NOOhHHEIAO IWILIUD € BIIEOI DR OLO9A

cs

1S

cm_

6
3P

Ly
9

St

144



ARVIYER
slqns/niInpatysaijysdiy

/L1769
Slqns/NImpaysaly/sdny

ITH/EAD
SIqNS/NIMpPa Sal//Sdny

VR
SIqns/nInpaTysasjsany

A RVAYER)
SIqNS I MpaTSad//sdiy

_ _ﬂun_:u

slqns/nrnpaTsasdny

TT7SAS

STqNS/NIMpPa (Sal//sdiy

J11/€2
\ SIqNS /NI NP (saT7-Sany|

| TTT/SAs

AIqNS/NI P Saly/=dy

| SlqNS/NIrNpaTsa/Sdny

§0

S0

edA1iAd1o ¥egoron u senLoedsog “9LIOHLOII
*9LOOHHAUOUh MUTTKIrALION MIrALRERNOL SITHEOHD()

nrngrAuon winLondaiyedex auN0ohUIOIONE,

BMHBLHQO alrad> 8 gowerHeIdo KMHREO91091T1KD
KU PHELIMIIOWHEES XUMOOhHLOHQ JMHIWRHE

[9doLed anxaRULOK]

gowenHedo awdod arHHAIHE MY

I9NLHA SHXO9hHIOLOHY

gonenHeldo suHBLMQO 1917ad )

«BHHBLHQO

L9w x19ised en uuHILIEd HLIOHHI0D0
JIDRHWOLEHYY (6 troged BendoLedoge]y
‘doLyed UUMORUIONIONE

dext 4Lo0mIe g 19doLdB( dHIDIhULOHQY

«1adAredanmwal

OIHHBHIE M gonenHeado unHargodoudndn
IHHAIrgBIg» § v109Rd BeHdoredoge]r
‘doLyed umdNoahKIOIONE

aey edAredouna ] adoryed AMIIOhHLOMQY

| «BLIED olnHBHIrg M goWwenHe1do nuHAIrgodoudndu

IHHArABIg» £ eroged sendoredoger

‘dowyed

HUNOIRHIOLOME YeY 198)) '19dOLNB(] dUNIOhHLOMQY

19

09




/1 1/5A9
w_.nﬂdm\.:.m._._n.ué_mw.:x“mag
[11/8A9
a_p_:m\:._.:ﬁﬂ:mu.:hmﬁs:_
/T1/SA
uE:m\_:‘:nu;_muﬁ“mﬁg
1SN
...,E:mx:._.:ou.:mu.i”ma:;
ITT/S/AD
AlgNS/NIMPaTYSaij7sdny
/L 1/8A0
Eﬁwﬁ_l,_.__.lx..«.ﬂm.ﬁ”mgﬂ
/TT/SD
a.l_.sﬂm\:,_.:_uu;_wu.cﬁmnsu_._
IRV
SIqNS/NIMPa (SaT/Sany

IS

ARVAYEE]
STqNS/ NI TP USa1/75d7

/TT/SS
Squs/MIMpaTSa;s 0y

SIQNs/NIripasaiy;s

ARVAYAS
al Q:m\_:}:tu.:mo._b.”m

ARVEIE
m_s:m\%:._.:ﬁu._._mm._xh.na.:;

HOHBMO ¥ HOdOW IIINILOHOONE,
ad B dogo 19WaIOMO0NE. TINALINOONE arqHrodud] |

MHODAIIAD — 1991119000 BHUHIHIWE]
9ITHWEdHI OUNOIhHIOKONE

[INILOHIOME HIMALBERNON QITHEOHD ()

AWILIHIONE
8 HUIdoHE MoLoU M 41021m2d Lodos oJAdy

BWILOHO BRLIady.LO ey BWALOHOOME,

£OHONOHg — goWerHEIdO 0810211900 ))

NXIMHLOEIK HUTIRAIMN H BMHATg0L HLdOHdIWOHONRE

UUTIBIrALIOL BNDLOHD MB) THg

«oHAdYIRd M nundLovd HBWI)
BHHAIrg0od01dNd» g reLoged sendoiedogeyr
"BITHE BITTHH BRIDDhHIOLONE,

BUHRE M9
198 Hd Y] "MHTIKIAIOL HLDOHHAIDHA B1y0d dlgandy

suNBI Iad 99 ¥ UUNEIALOL EXHWEHH]T

nungiruon edAin£did geyoan HIOITOMN(,

unTedInn ‘915081dowd ‘erdod AL ‘Loodudu
"ILOOWRINKOd (MHNKLALION HIrdLBERNOL AHIOHI()

LL

oL

SL

vL

0L

69



JARVAEE!
alqns/NInpa‘ysalsdny

ARVAYAE
alqns/nInpaTysalyysdnyg

I11/8A2
alqNs/NInpaTysarjysdny

ARVAYEE
algns/murnparysarysdny

[TT/EMD
SIqNs/nInpaTysad//sang

IARVESES)

| SIqNS/NTFAPa SIS

IARVEYEE
AlqNSMInpaTsal/Sdny

[U BY2AD[21D

-OA0I0pZ

R RN TR I HTFATNRTS

-auduzelinez

-E6LST/BY A0[RI

So[oYalelsojoyal/saim]

II[JWOIBQZIPNIS//Sdiy

/TT78A3

SlqNsS/Mrnpa ysa/sdny

/LIS
alqns/nrnparysaly/sdny

ARVIVIS
slqns/nurnpasalsdny

ARVAAS
alqns/nrnparysar;sdny

0

IHUBHAL XK 1 190MENdN SHNOOhHIOTOM(,
19dahoomg 91008HhHOLI £

HITIAD [9WOHQ S19HEOHI() ‘19da(ho0KQ 9100HTIBHOE,

I9IHTT QUMOOhMINHNOAIOHQ U g.1dam2d 19Lodogolfdy

[dapoong runeaoaLIamMAd HLdOHdIWOHONBE

(qrodiuox uiggoloLn) Mg
‘adahaomg 0 osoxowendag ‘Jf "g oMHIK K

HITWAE BXhOIr0Q0 BeHdRLOHRILIMQO — edadaonq

XEHEOAA WOHWILOHOONE ¥ WOHHOMTIBIIALIOL
"WOHHIWEMHRIAO *WOHHIWEMHRIAOQAD RH gOUKL
X19Herd HHHIHEKAIRE KHELOMAEOE ITWEHHRXIIN]

NEWILOHI0MC 8 HOWEMHEIAO MHELIHA OWHRESE
XITHEO0HD0 kuHegodHwdod HLooHdawoHoNRE

«I9INALINIONE09d K

IHMHEBIHLO H INHILALY» ¢ vLogRd BeMdIhmLNEd]]

“IINALIHI0NE00d £
I9WOLIHMIONE A9HHAIONOALH Y

GHI9LOAL "MALIDLD "H0DII
"dIrHAL [9NALOHIONE, TIWALOMIONE dtdHIrOdKd] |

38

L8

98

$8

781

18 |

08

6L

8L




d%00%09%00%08%
| d%+8d%00%+S8%
0d%84%0d%Ad9%0d
%Sd%00%FH%00%9
%0d%d9%00%58%
1A%18% 1 A%88%00
% 8%00%08% | 0%
6% 0% V%UTI%+5H
%00%08%00%S %
0A%T8% | A%+49%0
A% d9%00%+ S 9%00
28€9%00%A9%0a%
CH%0%68% 1A% 4
So0A%%:1E1% 0% 1 9%
0d%=16%0 %=1Na1/
.m_Bmm&.:._.zoc:m,.éﬁmﬁ::_

/TS

| ISP Sa1/7SAny

/7S
2lqNs/NIrMpaTsalysdny

/1SN

- SIqRSInpaTUSalzsany

SlgnsmirnpaTysay;sd 11

A RVASZR]
SRS /NI NP Saa/7Sany

LIS
Alqns/nrnpaTysalysdng

AR VASER)
Slqns/MIrnpaysaijzsdny

«AUWIE BH HHEMN
aurngsed u ouHITKOXIHOd] [» aWaL Ol QHHIMQOQ()

«gLerdgrrfead
29 M BHTIONEEOUNBIAD IWAL Ol IHHITIQOQ()
«iqrerdgrfead
29 H BUTIOINI0EE0dNHIAD WAL OL SHHITMIQOQ()

nirnag suerdgoonsed 010309RHIOION]
QUHIHRAXO0D M duHEgOLarronorodudi JOHAITBHOUTIE

[rodudu 1 ed1oon3g0IAK
guLngeed 010aMhi01dA 19nHIHIAL S19HE0HD()

[rodudu enedx()

duw praHLO" MK
M WI9HAIrdLHLORd PH OHELOMAIE0E d0HHAIOHOdLHY

Adaooug ex exsgoran UELIHATEOg

L6




TSNS
SIQRS P (SaI7sany

L1/

_ AqNS/NTNpa aIj7sdny

VISR
alqns;

/TT7Sm

AlqNS/MIMPa I SaTy/sdTy
atuapyzoypysioud

F=11gd

ST IS0 619%
0d%89%00%Sa%00
%L 6%00+09%00%
Ag%00°% .+ 8% 0%
A0A% §9%00%89
%0098 0%+ g%
08007 8% 1a

%88 %00%H%00%L

L

ANV JI0dL O §00Vh O9.LOTRUION J41T190

BWILOMIOME

KBHALrRQOIT —edahoouqg» awaL ou SHHAMQOQ9Q | col
CHHTIBIALION “ u
H HOITHE KHIOrONE,» DWAL Ol oM HMIQOQ() 101 __
«BUHBLHQO ; __
eradd W awenneIdoy» awal ou QUHAMQOQ() 001
«HOWENHBIAO XEMHOIMOHLOOWHRES _
O BXABH — KHIOIOME » WAL Ol aH HAIMQOQ() _ 66
«eanatouodime |
86

— BMIHOWUah QHHAINONIHOA] [» aWwalL ou QUHAMQOQ() |






YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbLHOT'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buosiorns, 10 knace/ Iaceunnk B.B., Kamenckuit A.A., Py6uos A.M. u Jpyrue;
rmojt pepakuueit [laceunuka B.B., Akunonepnoe o61ectBo «M3natenscTso
«lIpocBelieHue

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuii A.A., Py6uos A.M. u

Apyrue; nox penakuuer Ilaceunnka B.B., Akunoneproe o61ecTBo

«M3natensctBo «lIpocselenuer

METOAUYECKUE MATEPUAJBI 1J151 YYHUTEJIS]
https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-
klass-metodicheskoe-posobie/?utm_source=yandex.ru utm medium=organic

utm_campaign=yandex.ru utm_referrer=yandex.ru

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://infourok.ru/laboratornie-raboti-po-biologii-klassi-3917313.html
https://rosuchebnik.ru/catalog/umk-liniya-umk-v-v-pasechnika-biologiya-10-11-

baz_avtor-pasechnik-vladimir-vasilevich/?DOWNLOAD=Y
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