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NOACHHTEIBHAHA EA[IHCEEAAL

TMporpamsa o yuebuony MHIMETY "hnoaoria” (Aanee - Guonorua)
Ha ypOBHE CPEAHErD aBmero obpaopaHis paspaforana Ha OCHOBE
repepankhoro saxona 0T 6.12.2012 Mo 273-03 «O6 obpaloBanyi B
Poccuiickoil  Deacpatiis, droc CO0, Konuenumd [penonaBaHita
yuefHOro npeaMeTa «BUDAOTHAY | OCHOBHELX nOAoEEHHH henepanbHO
patoqed nporpaMMel BOCTIHTAHWA.

Vyelneiil npeameT «EHonoruay yrayGneHroro ypOBHA HIYHCHHT
(1011 wnacck!) ABAAETCH oAHKHM H3 ROMIOHERTOR ppeaMeTHoH ofnacTi
«EcTecTBEHHO-HAYHHEIE  MPEAMETED. CornacHo ToRoHKeHHAM @roc
COO npoduabEHBE yuehrbie TIPSIMETHL, HIyHaeMble Ha vy GnénnoM
ypoBHe, ABIAKTCS crnocobom TH{hepernHatHi ofyueHAS HA YPOBHE
cpearero  OOUIETO obpazopaHnd M npussanbl  obeCTIEHWTE
ApeEMCTREHHOCTD MEHKLY ocHOBHBIM 00LIAM, CPELHAM OBIIHM, CPeIHHM
npodeccHONATBHEIM i apiciiiM 0DPazOBAHHEM. B 10 e BPEMA KaKIhi
a3 oTHX yHeDHBIX OPEAMETOR nonked  ObITE opUeHTHpOBAH  HA
PUOPHTETHOE pELLEHHE pOpazosaTeNbHELX, goCnUTATeNbHEX  H
PAIBHBAKINLAX 30139, CBAZAHHBIY € npml,mpﬁerrrauﬁaﬁ obyuaonxcd M
CTHMYIHPOBAHHEM HHTEpECA K konkpeTHOR 00nacTH HAy4HOTD 3HAHHA,
¢pAzanHOTO  © GHONOrHEH, peIHLLHHOI, akoaorHE, neHxonoraei,
CHOPTON HIH BOSHHEIM JASRON.

Mporpasmsa 110 yaebHoMy — MIpEAMETY rEuonorna”  MEET
npefcranienue 0 pems W 3anaqax HiyMeHns yuebHOro  NpeiMeTs
«Bronorias Ha  yrayonguHoM ypoBHe, ONpEfenneT ohs3aTe/IbHOE
(HHBAPHAHTHOE) npeMeTHOS concpAanne, ero CTPYKTYPHPOBAHHE no
pasaenam ¢ TEMaM, pacnpeaenenne 10 Kiaccam, PeKOMEHIYET
HGCNEN0BATENBHOCTE  HIYHCHNR yyebnoro  marepuana € VHETOM
MEsipesMeTimx H BHYTPHIPRAMETHEIX cef3ei, NOrHEH yaefHoro
ApoUecca, BOIPACTHEIR acobeHHoCTEH DOy AHNIHXCH. B nporpammMe 1o
GHONOTME [eAnHIoBaH  MPHHIAD MpeeMCTBEHHOCTH  © HIyUeHHEM
GHONOTMI Ha YpoBie OCHOBHOTO obinero obpazoBaHid, ONarolapi qemMy
npOCMaTpPHBACTEA HANpABACHHOCTE  HA nochgelytoinee  PAIBHTIE
GHONOTHYECKHX  3HAHWH, OpHEHTHPOBAHKEIX  HA (OpPMUpOBANAS
ECTECTBEHHO-HAYHHOID MHPOBOIIPEHNUA, IKONOTHIECKOTT MBIILIEHWA,
npeAcTaBneHHA O 3popoBoM 0bpaze AHIH, qa pochHTaRie DepewHoro
OTHOUEHHH K oRpy AaroLed nNpHPOTHOH Cpene. B nporpamme 6o
GponoriH  TakKe fOKazaHel ROIMOMHOCTH  YuefHOro [peaMeTa
«BHONOMHAY B PeaTHIAIMH tpebosanuil GrocC COO x niaHupyeMLM



AWMHOCTHLIM, METANPEIMETHBIM B NTPCIMETHEIM pesyibTaTam ohyTeHHs
B (QOpMUPOBAHHK  OCHOBFLIN BHAOB yueﬁun-mﬂuanam&unﬁ
deaTelbHOCTH o0y IAIOLLHXCH rio OCBOEHHO coJlepHEanHA
GuosorWueckore  OOpaloBaMus M4 YPOBHE cpennero  oDUETO
obpAZoBAHAA.

Vuebnpii npeamer «buonordfy Ha YPORHE cpenners OBLIETO
obpasosanna 3aBepuiaeT DHONOrAYECKOE pOpajopanue B IOKONE M
OPHCHTHPOBAH HE PACIIMPEHNE | yrayGnenne sHannil obyHamwilHxc O
EMBOW NPHPOIE, OCHOBAX MONEKYIAPHOH ¥ KNeTOHHOH OHOIOTHH,
ambpronoTHl M GuonorMH  PRIBHTHS,  [CHETHEH, CENeKLIHK,
FHOTEXHOMOrHY, BOMOUHAOHHOTS YHEHHR H IRONOTHE.

Mayuenne yueOHOro NpeaMets «Buonorusy» Ba yrayGneHHOM
YPOBHE OPHEHTHPOBAHO Ha NOATrOTORKY 00YYa0UMXCH K NOCe Iy K EMY
MOMy4qeHHio GHONOTHHECKoro oOpazopanny B BY3aX H OprasUzanmuax
¢peaHero NpodeccHOHANBHOND obpasosanus, (cHOBY €0 COneRaHiH
COCTARNAET CHCTEMA DHOMOIHHMECKHX IHaHMH, NOMY4EHHLIX 1pH
H?}“I.GHHH ﬂﬁ}"l&iﬂlﬂHMHCﬂ COOTRETCTBY L CHCTEMATHHCCENX
pa3genos GHONOTHE HA yPORHE OCHOBHOTO 0BILETO 0DPA3OBAHMA, B 10~
1] xmaccax ITH 3HAHUA [OJYHAKT passHTHE. Tak, paciiMpennt H
yriyGieHE GuonoruueciHe JHaHNA 0 pacTeHHAX, KHBOTHBIX, rpubax,
faKTEpUAN, OPraHWiIME UENoBCKa, OOIHK  3AKOHOMEPHOCTHX AHIHH,
ACNONHATENEHD BRIIOEHE] GHONOTHYECKHE CEENEHHA NPHENANHoro H
[IOMCKOBOTO XapaKTepad, KOTOpLIE MOMHO HCROBLIOBATE KAK OPHEHTHPL
i mocneayomero Belbopa npoeccun. BOIMOKHA TAKAKE WHTerpaLHs
uonorHYEcKIE 3HaNHil € cooTBETCTRYIOIIHMY JHAHHAMH, NOTYIEHHEIMH
oGyHAIOLIHMHCA (PR H3YHEHIH (HaHKH,  XHUMEH, reorpaun M
MATEMATHEN.

CrpykTypa [IpOTpaMMel O yuefuoMy NpeaMeTy "Buosorua”
oTpamacT CHCTEMHO-YPOBHEBIH M SEOAKNHOAARA  NOAXOAL K
uay4eHio  OHONOTHA. CornacHo MM, HIYUMOTCR ceoiicTea  H
4AKOHOMEPHOUTH, XApAKTepHbIE IR JKHBRDN CHCTEM pasHore ypoBHA
OpraHH3auK, IBOMOLHA OpraHuHeckoro MHupa Ha Femae, coXpancHAA
AuonorHiecKoro pasHoobpasis faHeTsl, Tax, 8 10 Knacce H3YyUaOTCH
OCHOBBI MONERYAspHOH H wneToudol  Guonorkd, 3 MOPHONOTHH H
HHONOrMH PAZBHTHA, TEHETHKH H cenekuMy, OHOTEXHONOTHH H
cHETETHIECKOR DHOTOTHH, AKTYANHIMPYIOTCR HaHNs ODYHAKOIIHXCH 1o
BOTAHWKE, 300TOMHH, ABATOMHH, HHINOMOTHE HENOBEKa. B 11 knacce



M3YHAEDTCA  IBONIOLHOHHOS YHEHHE, OCHOBB JKOTOrMM K YuehHe O
anochepe.

Vuebupi npeameT «Buonoruay TPHIBAH ofecnedHTh OCBOSHHE
pfyHaoLMMUCH DHONOTHUSCRIX TeopHi H 3AKOHOR, Hitedd, MpHHLHIOE H
npasdn, NewalHX B OCHOBE cOBpEMEHHDH ECTECTBEHHO-HAY THORH
KAPTHHBL MMPa, suauull © CTpOCHHH, MHOrpOOpasiti OCODEHHOCTAX
KNETKH, OpraHHsMd, NOMynali, AHoLEeHO3a, OKOCHCTEMBL, O
HBLIAKIMKCA HAYUHBIX JOCTHRMEHHR, COBPEMEHHBIX MCCRSA0BAHWAY B
FHONOrHK, TPHENGAHLIY ACHEKTAX GHONOTHUECKHX apanuit. i
pAZEATHA M TIOMLISPRKIHHA HHTEPECA pOyuaOmMXCH K DHONOTHH HAPALY
cO HaTHTENEHEIM 00BEMOM TEOPETHHECKOTD MaTEpHANA B CONEpHAHHH
nporpamMMel 1O GHOJIOrHM NpEIyCMOTPEHD 3HAKOMCTED ¢ HCTOpHER
CTAHOBIGHMA H PA3BUTHA TOH WITH unoil obnacTH GHONOHH, BRAALGM
OTEYecTBEHHEIY H 3apyDeKHBIN yyEHpiX B PEHIEHHE BaRHEHITHX
EHONOrHYECKHX H JKONOTHHECKHX npodnem.

Llens mayuenus yucOHOTD TREIMETS «Buotornay na yrnyontHHOM
ypoBHe — OBIAJASHHE OOYHAIOUIHMHCH  SHAMHAMA O CTPYKTYPHO-
diyHRIAOHATBHOH Opranu3auiK  KHBBIX CHCTEM pasuoro paHra H
npuobpeTeHne yMEHH HCTIONBI0BATE 3TH sHanua B (pOpMHPOBATTHH
uHTepeca K OnpeaenéHHoH ofinacTy npodeccHONATEHOH JeRTENRHOCTH,
chmsaHHOd © Owonoruned, HWIH K puifopy  yHeOHOro 3aBeacHHA and
NpoAGTKEHHA DHONOMHYECKOrO obpazoBannd,

JlocTHKeHHE UETH HIYHCHHR yueHOrD NPeMETa «bronorna» HA
VI GAEHHOM YPOBHE oBeCTIeHBASTCH PEIIEHHEM CISAY IO 3adau:

ocROEHHE ODYUAIIHMHCH CHCTEME] GuonOrMMecknx 3Hannil: ob
OCHOBHBIX OHOMOTHYECKHX TCOPHAX, KOHLUEMHAX, THIOTE3aX, 3AKOHAX,
fAKOHOMEpPHOCTAX M TPABRIAX, COCTABNAIONINK ~ COBPEMEHHYIO
GCTOCTHEHHO-HAYUHYH KapTHERY MHpa, O CTPOCHWH, MHOPOODpazue
opcobenHoCTAX DHONOIHYIECKIR cucTeM (xnerka, OpraHHiM, Oy IALMA,
sin, Oworeolenos, OGuocdepa), O ALIJAKOIIMXCH  OTKPBITHAX 1
COBPEeMEHHBIX MCCITeAOBAHHAX B DHOTOMMH:

oafaKOMAEHHE ODYHAIOUIMXCs €  METOLAMH O3HAHMA  KHBOH
ApUpOAEL:  MCCIEAOBATENLEIHMMA METONAMH  OHOMOTHYECKHX — HAYE
(MonexynApHOH H ceTounoil DHonorau, MOpHOIOTHE OHONOTHNA
palBTH, TEHETHKH H coneKidK, GUOTeXHOTOIHE H CHHTETHHECKOH
BHOTOrHA, NAncOHTONOCHH, AKOAOTHH ), METOLAMH CAMOCTOATENEHOID
npoBenelns BHONOTHMECRHE wecnenoBaHnil B nabopaTopdl 1 B NPHPOAE
(HabaoneHHe, HIMEPSHHE, FKCTICPHMEHT, MOICIMPOBAHHE )2



oBjagcHAE OOYIAIOUIAMMCE YMEHHAMIL CaMOCTOATENLHO HAXONHTD,
AHANTHIMPOBATE H  HCHOARIOBATE GHONOrHYMECKY0  MHOPMALIHHIY,
HONB3OBATLCA  OHONOrHYCCKOR TEpPMHHOJMOTHER W CHMBOJIH KO,
YCTAHABMHBATE CHH3L  MEWDY paiBaTHEM OHONOTMA W COLHATBHO-
JKOHOMHHECKHMH W FKONOTHYECKMMH npobueMami  HEIoBeHecTRa,
OICHHBATE NOCHEICTEHA cpoell  efTenLHOCTH 1O OTHOUEHHIO K
QRPYHAKOLIEH PUPOJIHON CPene, cORCTEEHHOMY FACPOBRIC H 3[IOPOBLI
OKpPYHAIOIIHK M0JEi; 000CHOBLIBATL H COBIONATE MEPH IPOQHIAKTHEH
HHPEKIMOHHBLX aGOneBAHME, NpaBMNE nOBeNeHAs B NPHPOAE u
obecrievenna  He3onAcHOCTH coBCTREHHOM  KHAHEAEATENRHOCTH B
YpEIBLIMARHELX CHTYAUWAX OpUPOIHOTe W TEXHOTEHHOTO xapaKTepa;
KAPAKTEPHIOBATE COBPEMEHHBIE HAayUHBIE OTKPEITHA B obnacTH DHONOTHHS

pazeEuTHE ¥ OOYHAHOWHXCA WHTENMEKTYANbHEIX M TBOPMECKHX
cnocobrocTell B Npouscees IHAKDMCTEA © BELAAIOUIHMHCSE OTKpPLITHAMHA 1
COBPEMEHHBIME  HCCHACAOBARKHAME - B GHONOTHH, pelaeMbiMg S0
npodaEMani, MeTononornei  DUONorHYeckKoro HCCTenOBARAS,
npoBeieHns IKCTEPHMEHTANRHEIX neCneacsaHmi, peLietis
SHONOTHUECKHK 3ajad, MOJCIHpOBAHKA fronorHyeckix o0LeKTOs H
NPOLECCOR,

pOCHHTAHHE ¥ OOYHAIOUIMXCA UEHHOCTHOTO oTHOUIEHHA K HHBOH
npupofe B UENoM MK oTienbHEIM ed  ODBEKTAM M ABICHEHAM,
(popmnpoBaiHe skoNorMYeckoi, reHeTHYecKol rpaMoTHOCTH, obiuei
KyIBTYpEl NOBEfEHUR B TPHPOAS HHETETPAIEH BCTECTBEHHO-HAYHHBIX
THAHWH;

npuodperenne oDy AIOUIAMHCA KOMTMETCHTHOCTH B PALHOHANEHOM
APHPOIOIOTLIOBAHIH (coBmioieniue Npasui NoBEAeHHA B npHpote,
oxpaHkl BHA0B, IKOCHCTEM, fuochephl), COXpaHSHHH CODCTBEHHOTO
AOP0BLE W 3I0POBEA ORPYHEIOIINE monei  (cobmojeHnd  Mep
npogHAGETHKH safoneBanuH, obecnevenne Ge30nacHocTH
HSHENENTENRHOCTH B MPe3BLMalHmX  CHTYAUHAX NpHpOAHOTe  H
TeXHOFCHHOMD XapakTepd) Ha OCHOBE HCMONB30BaHMA DMONOrHYECKHX
JHAHWI H YMEHWH B MOBCEHERBHOH HH3HH,

coanaHMe YCNOBHA A QCOIHAHHOTO peiGOpa  0DYHArOMIMMHCH
HHIHBH Y ATBHOH obpaoBaTenbioil  TPAEKTOPHH, cnocoBCTRYOLIER
NOCTEAYIHIEMY [podecCHORANEHOMY caMOONpeaenentio, B
COOTRETCTBHH © WHOMBHIYATEHBIMH HHTepecaMin H noTpefHOCTAMHA
perHoHA.



Ofuee 4MCI0 acos, OTBEACHHLIX HA wayyenne OHONOrTH A
yrnyBnenHoM YpoBHe ¢penHero obuLero ofpazoBaHAN, COCTABIAET 204
yaca: & 10 cnacce — 102 uaca (3 yaca B HEAETO), B 11 knacce — 102 qaca
(3 yaca B HEeIe ).

Criffop oprand3anHoHHkIX (opM, METOZOB W CPELCTE obyqeHHA
GHONDFHH OCYILECTRIRETCR € YHEIOM cretMuEN ero conepHania 1
HAOPABNSHHOCTH HA NPOIOIKEHAR GuonorMueckoro oOpazoBaHiA B
OpPraHi3aLHAX CPeaHEro npoheccHOHATEHOTO H BHICIIETD nOpasoBaHHa.

Ofgaare/sHeM  yonopaeMm  TIpH ofyaeHan  DHONOTHH - HA
yriyBAEHHOM ~ YPOBHE ABnAeTcs  NpOBENEHHES nabopatopHelx  H
ApakTHaecKnx pador. Takie yuacTwe obyvaroumpxcs B BhLINOIHEHHH
NpoeKTHEIX H yuefHO-ACCe A0RATENHCKIR paboT, TEMATHKA KOTOPRIX
GUpeNeseTcs  YUMTENEM Ha OCHOBE  HMMEIOLMXEH — MaTepHankHo-
TeXHIHECKHX PECYPCOB H MECTHRIX NpUpoILHBR YCIOBHIL



COJNEPIKAHHE OBYYEHHS
10 KJIACC

Conepanne NPOTPAMMEl, BhIIENEHHOS RypewsoM, HE BXOAHT B
poBEpKY rocy IapeTBEHHOR wrorosoii arrecraunn (ITHA).

Tema 1. buoaorns Kak Hayra

Cospemenian GHONOMHA — KOMILIEKCHaA HAYka, KpaTkad HCTOpUA
pazewtis  Guonorud. bHosnormdeckue  HiayKH M HIVUAEMBIE HMH
npoGnemsr. @yHiaMeHTAlbHEE, OPHETAIHRE | NOKCKOBRIE HAYHEIE
MCCNEN0BAHKA B DHOJOTHH.

Juaucnne GHONOMHH B (JOPMHPOBAHMN COBPEMEHHOMH eCTECTBCHHO-
HAYYHOH KapTHHBL MHP3. [podeccrn, CcBA3AHNBIE © GHONOrHEH,
Juavensie DHONOTHH B NpaKTHueckoll  EATEALHOCTH  HEelDBEKa.
MEIHILHE, CENLEKOM XosaiicTae, NPOMBLIIINEHHOCTH, OXPAHE NPHPOARL

JdeMoncTpannm

Moprpers: Apucrorens, Teodpact, K. Jlinmes, . B. Mamapx, .
HNapeun, Y. Tapeeii, 1. Mennens, B. . Bepragcenii, H. IL [Masnos, H.
. Meunnkon, H. W. Bagunoe. H. B. Tumodess-Pecoscruii, [Lx. YoTcon,
o, Kpux, [1. K. benses.

Tabnuisl # cxemb: «Ceass OHONOrMH € JAPYrHMH HAYKaMi»,
«CHeTeMa DHONDIHYECKHX HAYKR.

Tema 2. KuBbie cCHCTEMBI H HX HIYIEHHE

HHBLIE CHCTEMBl KAK NPEIMET HIYYeHHA OHONOTHH. CroficTea
WHHBLIX CHCTEM: EIMACTEO XHMHYECKOTO CcOCTaBa, JIWCKPETHOLCTL H
HENOCTHOCTE, COIKHOCTE H YTOPAAOUEHHOCTL CTPYRTYPEL OTKPEITOCT,
caMOOpraHn3allka, CAMORBOCTIPONIBEICHHE, PaIAPARHMOCTE,
HIMEHUHBOCTE, pOCT H PE3BHTHE.

Y pOBHK OPraHU3ALKM KHBEIX CHCTEM: MONCKYIAPH klii, KNeTOIHBLH,
TEAHEBRIH, OPraHHIMEHHLLH, MY AR HOHHO-BHI0BOH, IKOCHCTEMHBIH
(GroreolieHOTHUECKIH ), Guocdeprnifi. [ponecesl, NPOHCXOUALIHE B
wreblx cucremax. OCHOBHBIE TNPHINAKH JKABOIO. Aune kak opma
CYUIECTEOBAHHA MATEPHH. Hayku, HIyuarolMe KUBLEC CHCTEMEL Hi
PATHBIX ¥POBHAX OPraHH3alism.

MayueHHE TKHBBIX CHCTEM. MeTogsl OHONOrHYMECKDH  HayKH.
HafdmoaeHHe, HIMEPEHHE, IKCOCPHMEHT, CHCTEMATHIAINS, METAAHANHI.
MonaTHe © 3aBMCHMON W HE3IABHCHMOH nepemerHoi. [lnanupoBanie
sicnepusenTa. [MocTaHoRKka M OpoBepKa IHNOTES. Hynepaa runoress.



Monsrue BeiGopk W @@ AOCTOBCPHOCTH. Pasbpoc B DHOJOTHHYECKHX
napusx. Ouenka J0CTOBEPHOCTH nony4eHHsIX Pe3yNbTaTOR, Ipuus bl
MCKAWCHAA pﬂ'&!j"ﬂb’l‘ﬂ.‘?ﬂﬂ HHETIEPHHGHTH. lounTHE CTATHCTHUECKOTD
TECTH.

JemoncTpalnm

Tabamues #  cxemer  «OCHOBHBIE NPHEIHAKH  JRMIHE.
«Exogornueckne cncremsns, «CBORCTEA HHBOW MATEDHER, «Y POBHH
opraHH3iEK HHBOH NPUPOIEDY, «CTPOSHHE HHBOTHOH KISTEHY, « Tkani
amsoTHeDGy,  4CHCTEMBL  OPrAHOR YENOREMECKOTO  OPramHIMan,
«Enoreouetoss, «buocdepan, «MeToipl #3yEHHA AHBOH IPHPOIED:.

Ofopyaosanne:  AabopaTopHOe ofopyaoBaine AlA [POBEACHHA
Rafmoaenuil, naMepenmit, HKCNepHMEHTOR.

[paxruueckan pabora «HcnonsioBaEne PazIHYHEX MeTOL0E HPH
HAYUEHAM FHBBIX CHCTEM,

Tema 3. Broaorin KIeTKH

KneTka — CTPYRTYPHO-QYHKIHOHANBHAT enunrua xusoro. HMeropua
orephas knetkd, Padorel P, I'yka, A, Jlepenryka. K netounas Teophs (T.
Ilgann, M. llnefnen, P. Bupxos). OcHOBHBIE NONOEEHUS CORPEMEHHOR
KneroqHoi TEOpHH.

MeTone MONSKVASApHOR ¢ gmeTounoll GHONOrHE MHEPOCKONHA,
xpomatorpapu, snexIPOfopes, MeTO/ MEHEN LN ATOMOB,
nudihepeAIHATEHOE ueHTPHYTHPOBAHHEE, KYNILTHBUPOBAHHE KIETOK.
Haywenue  rcuposantbx  KIEmMoK. JeKTpOHHAA  MHKPOCKOMAR.
Konghoransnaa Mukpockonus. BumaasHoe (RPUNCUIHENHOE) WIYNeHE
RO,

TeMOHCTPARIHH

Toprperst: P Ty, A Negenryk, T. [lsann, M. Linefdnen, P.
Bupxos., K. M. bap.

TaGauuel # cxempr: «CBeTOBOH MHKPOCKOTM, @ INEKTPOHHBIH
MUKpocKoiy, e eTopHE paiBTis METOIOB MHKPOCKOIHHR.

OGopyLoBaHIE: cpeTOROH  MHKPOCKON,  MHKPOMPEnapdThl
pAcTHTENEHEIX, HHBOTHEIX W GakTepHANLHLIN KISTOK.

IpakraIecKan paGoTa «HayueHne METOAOE KHeToMHOH DHONOTHM
(xpomarorpadns, anextpodiopes, audipeperinalbHOe
nentpudyraposasne, [TLP)».

Tema 4. Xumudeckas opranuiauns KIeTEHR

XuMHYecknii  cocTtas  KIETKH. Makpo-,  MHEpo-  H
YALTPAMUKPOSNEMERTRI. Bona ¢ ef poas Kak pacTBOPHTENR, peareHTa,



yyacTie B CTRYKTYPHPOBARUH knerin, Tenaoperynsuun. MuBepanbihic
gelecTBa KNETEH, WX BronorHcckan posk, PO KATHOHOR 1 AMHOHOB B
KIETHKE.

Opraynyeckue BelecTsd  KISTHH. BuonorHYecKkne  MonuMephl
Benwi. AMHHOKHCTOTHER coctas  DeakoB. CrpysTyphl  Denxopoi
monesynsl. [lepBHtna CTRYKTYPA Genka, nenTuauas caask. Bropudnai,
TpeTHYHAN, YeTBEPTHUHHAS CTPYKTYPRL Nenarypauua, CofieTsa Genkos.
Knaccibrkauys Heikon. bHONOTHYECKNE dryneiun Genkos. JIpuons.

Vrnepons,  Mosocaxapeabi, Avcaxaphibl, ONHTOCAXAPHIAL M
noaucaxapeie., OGumii rnan cTpoeHnil # HIHKO-XHMHECKIE CBOHCTRA
yrACBOA0B. BHONOrHieCKHE (YHKLMH YTIEBOA0E.

Tlammast. THapoduaERo-THAPOHODH e ceoficTea. Knaccufrranys
aunupos.  TpurnwuepHibl,  ochonwnuabl,  BOCKH. CTEPOHIBL
Enonoruueckne (yukun aunuaos. Oougre crofcTBa DUONOrHYecKHX
MemOpan  —  TEKYYECTb, CHOCODHOCTE K CaMo3aMbikatfi,
NONYIPOHHUAEMOCTE.

Hykuennospie kuenotel. JAHE PHE. Crpoente HYKNeHOBLIX
cncnor.  Hygmeorwasl,  TIpHHIHT  KOMILIEMEHTApHOCTH. TMpasuno
Uaprapda. CTpyrTypa JIHEK — apoiisas cnMpaib. MecToHaXMKASHHE W
Guonorrgeckne dynxm JTHK. Brist PHI, ®yucum PHK B KIeTKE.

Crpoenne MONEKY bl ATd, Magpospruyeckie CBISH B MOAEKY/IS
ATd. bronormueckne qyaKuny AT®. BoceTaHOBIEHHbIS NEPEHOCHEN,
ux YHKUHA B KJISTKE. Hpyeue nykaeozudmpudocamb (HTD).
Cexpennposanne JIHE. Memodsl  2eHOMURY,  MPaHCKPURROMURL,
MPOMEMUKLL

Crpykryphas  OHONOTHA: GHoxHMuucckie W GHOH3HUECKHE
uCcneaoBanHa cocTasa M HPOCTPAHCTBEHHOH CTPYKTYDEI GHOMOJIEKY,
Maderupoeauue crpykmypen i yvixyudi GuoMoneRya i UX KOMILIEKCOS.
Kosmneiomepintii dusaitn W ppeanuMeckuli cunmes  BuoMoreiyt i i
HERPUPOOHBLX AHAROSO0E,

Jemoncrpauny

Moprpers: JI. Tlonuar, Jh. Vareon, @, Kpue, M. Yuameuane, F.
paykmus, ©. Canrep, C. [Mpy3unep.

JinarpaMsbl: «PacrpeasieHne CHMIHECKHY JNEMEHTOR B HERHBOH
npupoaey, «PacnpencieHne KUMHHECKHX HIEMEHTOB B KHBOH MPHPONEs.

TaGnuum # cxemp: wllepuoandeckasn rabnALa  XHMHYECKHX
aneMeHTOBs, «CTpOSHAE MONSKyIR  BOIRD:, «BeulecTBa B COCTaRE
ppramusmops, «CTpoeHne MONEKYIb Fekan, «CTpYKTYpbi Oelikopoi



MONCKYIER, «CTPOBHHE MONCKYA YTICBOIORR, aCTpoeHHe MONEKYN
AHTHAOBY, «HyKIeHHOBRE KHCNoTs, «CTRORHHE MONEIKYITH AT,

D6opyAoBaHHE: XHMHUECKAR NOCYE 1 obopynoBaHHE.

Jlafoparopuas  pabora «Obnapymenne Oeaxos ©  MOMOUILIO
KAMECTBEHHEIX PEAKIHI.

JlaBopatopras pabora «klccnsnosanne HYKICHHOBbIX KHCTOT,
ALLIEAEHHBIX N3 KNETOK PA3NHYHbIX OPTAHHIMOENR.

Tema 5. Crpoenne H GyHKIHA KAETKH

Tunsl  KAeToK:  IYKapHoTMUECKas W MPOKEPHOTHYECKAS.
CrpyKTypHo-(yHEIHOHATEHEIC oOpasoBanud KIeTKH.

CTpocHHE NPOKAPHOTHIECKOH KNETKH. K nerovnas cTeHKa DaxTepnil
n apxeit. OcobeHHOCTH CTPOGHHSA retepoTpofiHOil M apTOTPORHOH
NPOKAPHOTHHECKHX KNETOK. MecTo H pons IPOKAPHOT B DHOUSHOSAX.

Crpoerye H  (PYHEUHOHHPOBAHHC WKAPHOTHYECKOH  KNETKH.
[InazmaTH4ecKas MeMOpaHa {nnassmanemma). CrpyrTypa
NAaIMaTHHECKOH mMeMOpaHsbl. TpancnopT BEIECTH yepes
MAaIMATHHECKYID  Membpany: naceunaptl  (aHddyIng, obnerdénnasn
ey siaa ), aRTHBHbLIH (nepRUMHBIT M BTOPHYHb AKTHBHEI TPAHCTIOPT |,
[lomyponHIaemocTs MeMOpatbl. Pabora narTpuii-KanweBoro Hacoca.
FHAOMHTOS. TTHHOLHTOS, harounTos, YyaoudTos. KnetovHas CTeHKa.
Crpyrrypa u QyHKIHH KIETOMHON CTEHKH pacTeHui, rpulon.

| pronnazma.  LpTosoib. Hprockener. [lswmensc [HTOTHIAIMEL
Oprasonisl  KIETKH. OaHoMeMOpaHHEIE  OPranomibl  KAETKH:
HAONTA3MATAYECKER CETh (31C), annapar [oblH, MH30COME], MX
cTpoenHe W (PyHKEIEH. BaaiMocEd3h OAHOMEMOpaHHEX OpraHon/1oB
greTkn, CrpoeHHe rpaHyTAPHOTO PETHEYIYMA. Mexanusm HanpasieH i
Genwos & 1C. Cuures pacTBOPHMBIX Genkon, CHHTES KNETOYHBIX
membpan. [naakni (arpadynapHEIi) JHACNNASMATHIECKHA PeTHEYIYM.
Cexperoprat (pyHKIMA annapard Tonbukn. Moduducayus Geaxos @
annapame Donsdacu,  Copmuposka Geaxoa & anndpame Totooxci.
TpascnopT BeWEcTs B KICTKE. Baxyonn pacTUTElbHBIX KISTOK.
K peTouHEil cok. Typrop.

[MoayagTOHOMHBIE OPraHORAR KheTKH: MHTOXOHIPHH, TAECTHALL
Hpoucxoncdenue MumoxoHopuil  w  ARacH. Cunbuozene:  (K.C.
Mepewcxoscnuti, J1 Mapayauc). CtpoeHie H (ry HKLH MHTOXOHAPHH W
naacTHA,  TlepBAuHbBle,  BTOpHYEHBIE  H closkHble  NIACTRIBL
GOTOCHHTESHPYIOWHME  JYKapHoT. XoponnacTel,  XPOMOTIACTEL,
NefiKOTIACTEl BECIIHX pacTeHn,



HememBpaHHble OPradOMaB  KICTKH Crpoenne W (PYHKUHH
HemeMBpAHHLIK OPTAHOHAOE  KISTIH. Pubocombl.  [IpoMexcymotHble
ghrrinaseimin. MukpofmnamMenTsi.  AKMUROERIE st ER T
WipiimevHbie KISTEH. Arxmunegnie KOMROHERD HEMBITHEYHBLX KIEHTOHR.
MuicpoTpySoU KK, K nerouHblit 1enTp. CTpoeHHe B IRIGHENHE ATYTHEOR
M PECHHMEK. MukpoTpyDoYKE  LIHTOIIASMBL | lentphons.  bemxi,
accoyuuposanee ¢ surpohiaasermani U MuKpORPYOOUKEML
Mamapruie BETIU.

sinpo. OGonouxa Apa, XPOMATH, KApUOMIa3Ma, SAPBIOKW, MX
CTpOERNE H (PYHKILHEA. SnepHbiii DeIKOBLIA MATPHKC. TlpocipancTaeHHOe
PACTIONOARHUE XpomocoM B puTepihasHom  Anpe.  hxpoaamun U
semepaxpovanuy. benkd XpOMATHHA = rucToMbL. Tunanuxa sdeproi
afonowcy & mumoze. HdepHutil MpUHCRopm.

KnetouHmie prnrodens. CpasHHTENBHAR ¥APAKTEPHCTHEA KNETOK
IYKAPHOT (PACcCTHTEN LHOH, AHBOTHOH, rpRiHOH ).

JeMoucTpalnn

Moprpers: K.C. Mepeskrorerni, J1. Mapryaue.,

Tabouusm W cxemel: «CTpoeHne HYKAPHOTHUECKOH  KIETIRH?,
«CTpocHHE WHBOTHOH KNETKH, «CTpocHHE PACTHTENBHOH KICTKHY,
WCTpocHHE MHTOXOHAPHH, aflapon, «CTpOeHHE npmcapuﬂ'rmiecmﬁ
KIETKH.

OBopynoBaHHe:  CBETOROH MHKQOCKOT,  MHKpOTpemaparkl
PACTHTENbHAIK, WHBOTHRX KIETOK, MHKpONpenaparsl GaRTCpHAlBHELX
KIETOK.

JaGopaTopuan padoTa «MayueHHe CTPOCHHA KNETOK Pa3THYHRIX
OpraHHIMOB.

fpaxTu4eckan  pabora azyuenne  CBOACTB KIeTOMHOMH
MemMOpanbl.

JlaGoparopuan  pabora «Mceneaopanie  nnasmondia M
NEeNAASMOTHIA B PACTHTENEHBIN KISTKAXR.

lpakTudeckan padora ghlaydenne JBMAKEHHS LATONIAIME] B
PACTUTENBHEIX KNETKAX.

Tewa 6. OGMeER BEHIECTE H NPEBPALICHEE JHEPTRI B KICTHE

ACCUMMTALINA W AHCCHMMOSLRA — IBC cTOpOHEl METADOIHIMA.
Tunw o0OMeHa BEUIECTE: ARTOTPOQIHLI o reTepoTpohieH. YacTHe
kucnopoma B OOMEHHERE [POUSCCRR. JuepreTudeckoe  OHeCnedeEHne
cneTsn: npeppalenne ATD B OOMEHHBIN TPOLECCHX. MepMenTaTHEHbIH
XapaKTep peaKinH KneTouHors seraboniama. GepMenThl, X CTROCHHE,



CROMCTRA B MEXaninsM neHcTEm. Kodepmentul. OTandni (hEpMEHTOB OT
HEOPrAHMHECKHX  KATAIH3ATOPOR. Benku-axTuBaTope W Genkm-
HHFMGHTOPEL. 34BMCHMOCTE CHOROCTH (hepMeHTATHEHBIX peakiMil o
pasnHIHbIX GAKTOpPOs.

[epustHLIA CHATES OPrAHWHECKI BeINECTE B KneTke. MOTOCHHTES.
Anorcusennplii U OXCUZEHHbIl  omocned Y G mepi.
Caemocobupdiou(ie RUSMENTTEL U FIZMEHIE] PEQKWHONHOZO WEHMPA.
POk XIOPOIIACTOB B NpOLECCE dorocupresn, Coetosas 1 TEMHOBL
dagnt.  Pomodeirdiie, Cr. Cp n CAM-munw gomocudmesa.
[poLyKTHEHOCTE  (OTOCHHTESS. Bausupe pasnmibeix (axropos HA
cKopocTh (oTocHTea. JHateHne doTOCHHTESA,

XEMOCHHTES. Pasnoobpazue OPraHIMOB-XEMOCHHTETHROB:
HETPHRLAPY HOLHE fagTepHn, KeNe300AKTEPHH, cepodaKTepHi,
FOIOPOILIGIE DAKTEPHH. SHAUEHNE XeMOCHHTEIA.

Anaspobibie oprammins. Buis Gpowens, [ponyxrsl OPOEHHA 1
WX HCNOIBEIOBAHNE  YEfOBEKOM. Anaspofiele MHKPOOPTaHHIMbEL Kak
obbekTH BHOTEXHONOrMY H BOIDY IATEIH Gonezuedt.

AspobHBIE  OPTaHHIMEL Jranel  SHEpreTHYeCKOro oOmMeHa.
MomroToBHTENEHEH 3Tan. [ AMROINI — fEcKUCNOPOIHDE PACUSTLICHRE
rMOKO3hL

BuomorHHeckoe ORMCIEnHE, HIH knerounoe  Okxadne. Poib
MHTOXOHIpHIA B mpoleccaX BHOJOTHIECKOTO okucnenns, LiHKnuueckHe
peakti. OuACTHTENRHOS thocdiopuanponatne. JHepeid MeMBPaHHOD
Zpadienma  npomoHoE. Cunmez ATdr:  paboma npomonsoli ATE-
cipimazel.  TlpeumyecTsa aapofHOrO MyTH 0DMEHA BEUICCTE nepen
ananpobHEIM. IpherTHBHOCTE IHEPTETHIES KOTO OOMeHa.

JleMoHCTpALHN

[Moprperst: M. [Tpretin, K. A. Tumupszes, C. H. BruorpanckHii,
B. A. Dureawrapar, 1 Mureni, . A. 3aBap3vy,

TaGnuubl # cxeMil: «DOTOCHHTED, WIpepreTHeckiil  0GMEHY,
«Euocunres Genkan, «CTpoente EpMEHTa, X eMOCHHTER,

O6opynoBaHie: CRETOROH  MMKPOCKOIL, ofopyaoBaHue s
APUrOTOBIEHHA TIOCTORHHBIX ! BpEMEHHEX MUKPOTPENAPaTos,

Jiafopavophan pabora wHayuenmne KATAITHTHYECKOH AKTHBHOCTH
hepmeHTOB (Ha NpuMepe aMHIA3E! KK KaTanaibi .

JaGopaTopras padoTa wMzyvenne (epMEHTATHBHOTO
pacilieniesis MepoKcnia BOAOpoaa B PACTHTENLHLIX # HHBOTHRIX
KNeTRax.



JlaGopavopnan paGora «Cpasienne NpOUECCoR doTocHHTESR W
NEMOC HHTESa?.

JlaGoparopuan pabora «CpaBHeHRS TIPOLECCOR DposKeHHA o
ABIXAHHA.

Tema 7. Hacaegcrpennasi nuopMallia n peanusanud et B
KAETKE

Peaxuis Matpiupore cuutesa. [lpauumn KOMIANEMEHTAPHACTH B
PEAKLMAY ~ MATPHYHOTG  CHHTE3A. Peanusaips  HACNEICTBEHHOMN
WHpOpMALLIH, TedeTnueckdil Kod, ero ceoiicTea. TpaHCKpHILHA —
MATPHYHEI CHHTED PHE. [puHUHTIR TPaHCKPHITLHH:
KOMITEMEHTAPHOCTh, AHTHTAPAIIENEHOCTh, ACHMMETPHYHOCTE.
Cospesanue  MAmMpLUiHLx PHK & 9yRapuomHueckou  KiemKe
Hexodumiowue PHE,

Tpancmsinua W € JTanbl Vupctie Tpadcnopraex PHK B
GuocHHTese Oenka. Yonosds  DHOCHHTESA Geaka. KoaupopaHHe
avuHormeaoT. Pone puiocom B GHOCHHTES DesiKa.

CospeMennble NPEOCmasnents o cmpoeHii zenod. Oprasdsaiig
reHoMa v TIPOKEAPHOT M 3YKApHOT. Pery/lflMa GKTMBHOCTH TCHOB ¥
npokapHoT. ['MnoTesa OnepoHa (®. HakoG, K. Mano). Morexyrapiuie
MEYAHNAAMBL  OKCHpECCUl  2EHOE8 Y FyKapran, Pomw xpouamuna €
pezyamiuu patome: 2enoe. PETYISLNS OOMEHHBEX MPOLECCOB B KISTKE.
Knerounsiii roMeocTas.

Bupychl — HEKIETOMHbIE (DOPMBL JKISHH H obIHrATHLIE TAPa3HTHL.
CrpoeHne NPOoCTEIX H CHOKHLIX BUPYCOR, pPETPOBHPYCOB, GarTepuoharos.
Kuanenneii gy JHK-codepacaupe 8UPYCOS, PHK-codepycaujux
gupveos,  Oaxmepuadasoe. Ofpamuai  MPARCKPUNIHE,  Pesepinasd,
wHmezpazd.

Bupychsle 3aD0NEBAHHA MENOBERA, MHBOTHLIX, pactemuii. CTTHIL
COVID-19, conmHanbupie 5 MeIHIHHCKHE npodieMel.

Buowsghopsamuxa;  unmezpanyii o andid Goapiiny  MACCUGos
(wbigdatay) cmpykmypHpLY BUCRGZUNECKIX danneix. Hanomexnorosuu 8
Euonozuu U seouyune. lIpoapassupyessie PyHiyi Heaxos. Cnocobisl
e nIGEK U AERAPCme.

JlemoRcTpanHmn

[Noprpersi: H. K. Koasuos, [1. . Mradosckui,

TaGnui 1 cxembl: abuocunTes Gemkar, «l eHeTHHecKUi  KOI»,
«Bupycein, «BakTeprogari,

Mpakraseckan padora «Coinatne MOLEH BHpYCA,



Tema 8 Kninennnsii HHKD KIETHH

KneTouHbl LHET, ero NepHOBL M perynaiii. HMuTephazd 0 MHTOS.
OcobelnocT NPONeccos, NPOTEKAIOUIME B uutepdase. [loaroToska
KIETKH K JIeneHHI0. [MpecHHTeTHHECKHA ( MOCTMHTOTHHECKHIL),
CHHTETHUECKUH H HOCTCHHTETHHECKHI (MpPEMUTOTHUECKHH] MEPHOLL
HaTephaie.

Marpuurgii canTes [IHK — penanatiis. [puHiMne peniHkaii
JIHE: KOMIUIEMEHTAPHOCTE, MOAY KOHCEPBATHBHbLH CHHTES,
AHTHIAPAIeAbHOCTE,  Mexanuin - peluiallii MHE., XpomocoMbl.
Crpoenne xpomocoM. TeloMephl 1 renoMepasi. XpoMocoMHELH Habop
KNETKH — Kapuorhn, Junaonausi n ranaoiaHbE HaGops! XPOMOCOM,
[oMONOrHIHEE XPOMOcoMEL. [TONORRE XPOMOCOMEL.

Tenenme kneTkd — MuTod. Craadd MATO3A H MPOHCXOAMLIHE B HHX
nponeccs. THIB MHTO3E. KapuokHHes ¥ UHTOKHHES. buonornieckoe
JHAYCHAE MHTO3.

Perynauus MHTOTHHECKOTO  IIHKNZ gnerkd. [lporpaMMHpyemad
KAeTOuHAA rudens — anolimos.

Knetounoe AOpo, XPOMOCOMEL (hyHKIMOHANBAAA ~ FEHOMHEZ.
Mexanzse npoinpepay, dudpeperiupoarL, cmapedui W 2nben

caemor.  el{ugposas  cremiar FUoushopMamUHECKUE  MOdEr
HKYUOHUPOBAHIUR KTEMFLL
JlemoncTpamuy

Tabnuusr o CXEMEL SAHCHIHeHHBIH  WHED KASTEHS, ahuTosn,
«CTPOSHHE XPOMOCOMM, «Penmukanns JTHKE»,

(OGopyaosanie: CBETOBOH MHUXPOCKOL, MEKponpenapaTe: «MuTo3
B KIETKAX KOpelKka TyKiH.

JlaGoparopuan  pabota ¢MayueHHe XPOMOCOM Ha  TOTORHX
MHKpOnpenaparax».

Jaboparopuan pabora «Habmoaenne MAT03d B KIETKAX KOHTHKS
KopelKa [Tyka (Ha FOTOBLIX MHEPONPETAPATAX ),

Tema 9. CTpoenne i hyHKUHH OPraniiMos

Euonordueckoe pasHoobpaine  OpraHuIMon. OaHoKneTouHbE,
CONOHHATEHEE, MEOTOKNIETOUHbBIE OPTaHEIMEL

OcoBeHHOCTH CITPOSHHA W CHIHENeH TeNbHOCTH OIHOKNETOUHBLX
oprauniMos. bakTepiH, apRen, omHOKNETOYHLIE TPADDBI, OIHOKNSTOHHRIE
BOAOPOCIH, APYrHe NPOTHCTHL. KonoHnaibHele OprafiIMb.

BaaumocBah 4acTeil MHOPOKIETOMHOTD oprafdama, TraHW, opraibl
4 cHeTeMbl opraios, OpraHiIM KaK cAHHoE HS10e. [NomeocTas.



Trann pactenuil, Tunw pacTurensHbix TKane: oOpasoBaTeILHAS,
MOKPOBHAA, NPOBOAANIEA, OCHOBHaf, MexaHu4eckan, OcobeHHOCTH
CTpOeH A, yHKLHI 1 PACTIONOWNEHHA TKAHEH B OPFAHAX PACTEHHH.

TkaH® JKHBOTHBRIX M YelnoBexa. THNLl KHBOTHEIX — THAHCH!
SNMTENTHATRHAN, COSAHHHTENLHAS, MblilevHas, HepeHas, OcofenHocTH
eTpoenns, QYHKLMI B pacnofoieHis TKaHed B Opradax WHROTHRIX H
HEOBEK.

Oprafbl.  BereTaTHBHbIE W EHCPATHBHRIE OpPraHbl  PacTeHHH.
Oprafds H CHCTEMB] OPraHOB WHBOTHRIX H HEI0BEKA. DYHKLUMH OPrasos
H CHETEM OPraHos.

Oropa Tena  opradmsmos.  Kapxac  pactemwii.  CkeneTwl
ONHOKACTOYHBIY.  ©  MHOPOKNETOMHLX #HBOTHRX, Hapykwbii o
BHYTpeHHHI crener. CTpoeHHE H THIEL COEIHHENNE KOCTEH.

Hemwkenue opradniMos. [JBuxenne OQHOKACTOYHRX OPraHH3MOB!
aMEGONHIN0e, KIVTHKOBOES, pecHHuHOS. [BHHKEeHHe MHOTOKMETOMHBIX
PECTEHHIA: TponuaMbl i HacTHi. [IBHKeHHE MHOTOKIETOTHEX KHEOTHEN
M uenoBeKa: MeiieyHas cuctema, Peduexc. CreneTHme MLIUNEL H MX
pabora.

[Muranue opranwivos. [TornoweHne Boas, YIISKHCNOrD rasa
MMHEpaibHEX  BeliecTB  pacTendamu.  IlHtanme  HBOTHBIX.
BHYTPHNOAOCTHOE W BHYTPHENETOMHOL  NHINEBIPEHHE, [Muranue
NO3BOHOYHRE  WHBOTHHX, OTlensl NHMEBAPHTENBHOND  TPAKTE.
[lesapyrensiblie Keneis, [HIEBAPHTRILHAR CHCTEMA UCIOBEKA.

Juxanue oprapuasos. Jexanne pacTennii. JIbixaHHe #UBOTHBIX.
Mudppysna razop uepes TNOBEPXHOCTE KASTKH. KOKHOE ABIXAHWE.
JlpixatensHas nosepxuocts. KabepHoe u nérouxoe amxanne. [pixanie
MO3BOHOYHEIY EHBOTHREIX W UCIOBCKA. 'E'BIJ."IJ{IIU,H{'IHHGE YCIOEWHCHHC
CTpocHMA NEMKMX NOIBOHOMHEIX WHBOTHEX. [lbixareismas cHCTeMA
venoBeka. MexaHuIM BEHTHIAIHE JErKMX Y TITHIL H MACKOMTHTARIIHK.
Perviauus geixanus. Jpixatensisie obbEMbL,

TpaHcnopr BeulecTs ¥ opransvos.  [PAHCTIOPTHBIC CHCTEMb
pacTernii. TpaHcopT BENICCTs ¥ WHBOTHBIX. KpoBeHOCHAR cueTeMa i e
oprafbl. KposenocHas cHcTeMa NO3BOHOYHBIX KHBOTHEIX H HENOBEKA.
Cepnle, KpoBemOCHBIE cocyabl W Kposk. Kpyrn KpOBOOGpAIIEHHA,
IpOMOUMOHHBIE  YCIOKHEHHA CTPOCHHA  KPOBEHOCHOH  CHCTEMbI
NOIBOHOYHEIX WHBOTHLIX. PaboTa cepana H ed perylalHs.

Brigenenne y opragsivos. Bugenenne ¥ pactenniil. Beineaenue ¥
acupoTHax.  Coparwrenshple  sakyond,  Oprask  BRACTEHHA,



MUNETPALIAA, CEKPEUMA 1 0DPATHOS BCACKIBAHME Kak MEXAHHIME! paboThl
opravop  BegeacHns. CBA3E NONOCTH  Tena ¢ KpOBEHOCHOH W
ERIACIHTENEHOR CHCTEMaMH. BriieleHHEe ¥ NMOIBOHOYHEIX KHBOTHBIX H
genoseka, Tlourd, CTpoeHHe W QyHKUHOHMPOEAHMC  HEPOHA.
ObpazoBaHHe MOYH Y 1e0BEKE.

JammTa ¥ OPFaHHIMOB. 34LiMTE Y OIHOKICTOMHBIX OPraHHIMOR.
Cropwm GaxTepuit ¥ UMCTHL NpocTedwnX. Jammra Y MHOTDEICTOYHBX
pacTennii. KyTukyna, Cpencrsa naccHsaol W XMMHMECKOH 3aMTEL
QHTOHLIHIR.

JammTa ¥ MHOTOKNETOMHBIX WHBOTHbIX. [lokposel #  HX
MpoM3BOJHBIE. JALIHTA OpraHdiMa or poaesHedi. MmumyHHAA cHeTeMa
uenoseka, KaeTouHbll M ryMOPATRHEG uMMyHuTeT. BposaEuusil W
npuoGpeTéuublii  cneundmyeckuii  ummynuTer. leopus  KIOHAILHO-
cenexTHBHOro mmmynurera (L Bpnax, ®. M. Gepuer, C. Tonerasa).
BocnaluTelLHbe OTBeTH opraniiMos. Ponb BpOmAEHHONO HMMYHHTETS
B PA3BHTHH CHCTEMHELX sabonesanui.

PaiipasiiMOcTL M PEryNsiuus Y OPraHHsMOB. PasipakuMocTe ¥
OAHOKACTOUHEIX OPraHWIMoB. Takchosl. PasapaknMocTs W perynsiiig ¥
pactennii. PocToOBRE BEIICCTEA H HX 3HAYCHHE,

Hepeuas cucrema # pedyieKTOpHAA Peryaaiudd Y KHBOTHEIX.
Hepsias cuctesa i €€ otacnsl. IBONHOUHOHHOE YCLOMHEHNE CTPOCHIA
HEPREOI CHCTEMB ¥ MHBOTHRE. (OTAE/E rON0BHOTe MO NTOIBOHOUHELX
wuBoTHeIX, Peduexe W pedUieKTOpHas JAyTa. BesycIoBHBIE W YCIOBHLIE
pefIeKCh.

['ymopansHad Peryngiua W JHIOKPHHHAS CHCTEMA HHBOTHBX H
yenoBeka, HCENeanl HHIOKPHHHOH CHCTEMEI W WX TOpMoHBL JleHcTBHE
ropMoros. BaHMOCEA3E HEPBHOH H IHAOKPHHHOR CHETEM. " nrioranamo-
runodilapHas cHeTeMa.

MemoncTpanuu

[oprper: H. I1. Marnos.

Tatnuu H CXEMBE «DanoRAETOUHBLE BOJOPOCTIHY,
«MHuoToKIETORHBE Bogopocnny, «hakrepumy, «lipocteiinines, «Opraukl
HRETKOBRIX pactetiiis, «CHCTEMBl OPraHoB NO3BOHOUHBLX HHBOTHBING,
«BHyTpeHHEE CTPOSHNE HACCKOMBIXY, «TwaHW pacTeHuit», «Kopuepne
cicTeMby, «Crpoende crebmsy, w«Ctpoende AKCTOBOH IUIACTHHEHY,
«Trany KABOTHRIX, «CreneT qyenosexas, «llnepapHTENBLHAR CHOTCMAR,
«KposecHocHas cHoTeman, «1pXaTeNbHasd cHCTeMEn, «Hepsnas cucreMan,
aloman, oMpineuHas  CHCTEMAm, «BriaennTensHas — CHCTEMa®,



«IHOOKPHHHAA  CHCTCMAR, wCrpoeHye  MEBILIEDR, MMM yRHTET?,
<K ameunononocTHEEs, «UxeMa NATAHUA pacTenuiin, «KpoBEHOCHBIS
cHoTeMEl TOIBOHOMHBX WHBOTHEG, (CTPOSHHE IHAPHDY, «CTpoeHHE
pnaHapHis, «BHYTpeHHee CTpOCHHC aosmesoro  depra», «HepeHas
chcTema pubn, «Hepshad CHCTEMA JATYLIEHS, «HepeHas cHcTEMA
npecMpikalontxcsy, «Heppiad cucTeMa TITHID, «HepehHaa cucTema
AUIEKOMMTAIUDs, « Heppias CHETEMA HCNOBEKEN, «Pednexcy.

Q6opynosanue:  CBCTOBOH  MHKPOCKOIL MHEPOLPENAPATH
OIHOKNETOYHBIX OPraHN3MOB, MHKPONPENapaTEl TEaHEeH, PpPaKOBHHE
MONHOCKOR, KOILTEKIIAH HACCKOMBLX, MIOKOHY, FHHBLIC EIEEEMIIJIF[P]:]
KOMHATHBIX pacTeHuil, repbapuu pacTenuii pasHeIX OTIENOB, BIAMKHELE
npenapathl  KMBOTHBIX, — CHRJSTEI NOIBOHOMHBIX,  KOUISKIHH
GecnOIBOHOMHEIN KHBOTHBIX, CKeleT HelOBEKA, obopyaoBaHne LA
AEMOHCTpalUnH  [OYBEHHOTD W BOROYIONHOTD  TTHTAHHA pacTeHHH,
pacuiennenns  Kpaxuana M Genkos mnod achcTeaeM QepMEHTOR,
pbopyloBaHHE ANA JEMOHCTPALIHH OMEITOR [0 HIMEPSHIID HAIHEHHOH
BMKOCTH  NETKHX, MEXaHWIMA AbIXATSALHBES JRHMCHANH,  MOJCTH
FOIIOBHOTD MO pasinuHblX AHBOTHLLS.

JlabopaTopnan pabora «llsyuenne TRAHEH pacTeHHH».

Jladoparopuan pabora «Hayuenne Thanel MHBOTHELX.

JlabopaTophan  pabora «M3yvenHe  Opranos  LBETKOBOTO
PACTEHHAR.

Tesa 10. Pasmuoaente # palBHTHE 0praniivon

MopMEl  PASMHOMCHHA  OPFAHHIMOR. Gecnonoe  (BRAHOMEs
sereTATHEHOE) W nojopoe. Br/IL Gecnonorg PAIMHOIKEHIAL 04 KOBAHHE,
cropyaAusA, (parMenTali, KnoHUpoBAHKE.

Monopoe pasmuowenne, [Nonosbe KASTRA, RIN ramerki. Meios,
Craguu  Meitosa, [lopeneHHe XpoMocoM B meiioze.  KpocCHHTOBED.
Bronoruiecknil cMelcn Meiosd W ONoRoTo npouecca, Melos u ero
MECTO B AMIHEHHOM LHKIE OpraHnsMoB.

[peasapoabllieBoe pa3suTHE. [ameToreses v wusoTHbX. [lonosbe
wenestt, OGpas0BaHHE M PAIBHTHE MONOBLIX KISTOR. CnepmaTorenes H
porenes. CTpoeHHE MONQBELY KNETOK.

OnnoaoTBOpeHHe W IMOpHOHANEHOS paIBUTHE  HHBOTHBIX.
CriocoBb ONIGIOTECPCHUS: HAPYARHOS, BHYTPCHHEE. Maprenorenes.

MuadBH ayalsHoE pRIBHTHE OpTraHH3MOB {oHTOreHEs ).
IMBPHONOTHA — HAYKA O PABATHI OPraHHIMOB. Mopdhasenez — eoHa U3
SIABHBIX gest ambpuoaoeuy.  Konyemyus Moppo2enos U MOOETH



napihiozenesa. CTagun 3MOpROTERE3A KHBOTHEIX (Ha NpUMEepe ARV ).
TNpobnenne. T ApodIeHHs. Hemepmunuposannoe 7
wedepmunuposanwoe  dpofitenwe,  Braemyaq,  mumw Gracepr
OcoberdocTd  OpofreHHn  MISKONHTAIOWHE, Japoiblllesbie  JTHCTKH
(racTpynsuMa). 3aKNafKa OPraHos W TKEHEH H3 3ap0AbIUEBRX JTHCTKOR.
BaanmHOe BAHAHHE qacTeH PasBEHBAKOILEIOCH FAPOJRINA
(ambpHOHATEHAN HHAYKLHA). 3aK1aKa ONaHa CTPOSHHA HHBOTHOID Kak
PEFYALTAT HEpapxHuecknwx Bzaumoielcrenit renos.  Bawshue wHa
IMBPHOHAILHOE PAIBHTHE PALIMUHEIX (AKTOPOB OKpyRaiei cpebl.

Poct ® paseurue  suBOTHRIX., [locTamOpHOHATBHBIH  nepuoj.
[pssoe H Henpamoe paseuTHe, Pazawtue ¢  meTamopdosom ¥
GEecOIBOHOUYHLIX H NO3BOHOYHLIX HUBOTHRX. bHonormueckoe 3HaMeHHE
APAMOTD 1 HENPAMOTD Pa3BHTHS, MX PACOpOCTPaHenne B npupone. T
pocta AMBOTHHIX. DakTopsl PETYNAINH POCTA HHBOTHBIX W HEROBCKA.
CTamHe NocTIMOpMOHANBHOTO PasEMTHA Y WHBOTHEIX H YCIOBEKA.
TMeproas oHTOreHesa Yenorexa. CTAPEHHE 0 CMEPTL KK DHONMOTHUECKHE
MPOLECCEL,

Pasmuokenne W pa3euTue pactennil. amerofmr W cnopodmr.
Meiios B muIHEHHOM HHKNe pacreduii. O0pasosande COOp B npouecce
mefioza. [ameroreses v pacteHmil, OnaoaoTBOpeHHE W paisBHTHE
pacTHTENbHEX oOprannsMob. [Ipofinoe OMIOIOTBOPEHNE ¥ LBETHOBRIX
pactermii. ObpasosaHAe H pAIBATHE CEMCHH.

MexaHA3MEl PETYASIHMHE OHTOTEHE3a ¥ PACTEHHA W AHBOTHBIX.

MemoHCTPAINN

[Noprperw: C. I'. Hasamem, X, [Lineman,

Tabnuuel #  cxems:  «Bererammsnoe pasmuowenncs, « AN
Gecnogoro  paIMHOEKeHHa»,  «PaiMHOKeHHE  XNAMHOOMOHAIALM,
s PasMHoae e IECTIEHEY, aPazmHOKe HHE rHApRI®R, aMenoan,
gXpomocomers,  «lameroredes»,  «(CTpoemwne  AHOEKNETKH  H
cnepmarodonaas, «OcHoBuee CcTamgHe oHTOreHedan, «llpaMoe M
Henpamoe pasarTHes, «PassnTne MafcKoro wykay, «PAIBHTHE CAPAHYHY,
«PazeuTie  narvmxue, «llBofHoe  ONNONOTROPEHHE Y LUBETKOBEIX
pacTedniis, «CTPOCHHE CeMAN OIHOAOIBHBIX H IBYAGIBHBIX PACTEHHEY,
GH3HEHHEIH UHKT MOPCRON KAlyCThIM, COEHAHEHHEIH LHET MXES,
@A MSHEHHBLH UK NanopoTHAKE, « A HIHEHHEH UHKL COCHED.

OfopynosaHHe: CBETOROH MHEPOCKOIL, MHKPONPENapaTs
FITIEKTETOK M CNEPMATOI0II0B, Mojens «LIMKN PasBrTHA JATY LK.



JlaGopaTopuan padora wMzyenHe CTpoeHis NONOBbIX KIASTOK HAa
FOTOBRIX MHKpOTIpENapaTaxs.

[pakTudeckas padora «BhIMBNeHHE TIPHIHAKOB  CXOICTEA
3apONBILIEH TO3BOHOMHBIX HKH BOTHBIN,

JlafopaTopnas  padoTa wCTpoeHHe  OpPTaHOB pasMHOKEHHA
BLICLINK pacTeHiin:,

Tema 11. Tenernka - mBaywka 0 HACTEACTBEHHOCTH  H
HIMENUHBOCTH OPraHiIMOB

Meropna ¢TAHORNSHHA W PASBATIA reneTHER Kak naykn. PaBors I
Mengens, [, ne ®pisa, T. MopraHa. Poib OTEUECTBEHHBIX YHEHLIX B
[A3BHTHH TEHETHRIL PaGorw H. K. Konwuosa, H. WM. Basunosa, A. H.
Benozepekoro, [ [l KapneueHxo, ). A, Gumunuenxo, H. B
Tumodecsa-Pecoperoro.

ClcHOBHBbIE TENETHHSCKME TOHATHA M CHMBOML, T OMOIOTHUHBIC
XpOMOCOMBI,  ATIEIBHBIE reHbL,  ANBTEpHATHRHBE — TTPU3HAKH,
IOMHHAHTHEIH 1 peu&cmaﬂuﬁ npH3IHAK, NOMOIWroTa, reTeposuroTa,
gmeTad  HHAS, THOpMBL, FeHOTHIL, ipenorun, OcHOBHEIE METO/Ib
IEHETHEH! ruﬁpunmﬂruqccuui‘i, UHTONOFHMECKHH,  MONERYAAPHO-
reHeTHYECKRE.

JleMOHCTPANHH

[Moprpersi: T Mengens, [ ne ©puz, T. Mopras, H. K. Konsuos, H.
. Basunon, A, H, Beaosepernui, I'. I1. Kapnesenso, FO. A. PUINTIEHRO,
H. B. Tumothees-Pecopcrii.

Tabauis # cxemst: «MeTo/Ibl TEHETHERR, wXeMel CKPELLIHBARHAR.

JlaGoparopuan padora «Jlposoduna Kax OBBEKT TEeHETHUCCKHR
WecaenoBannie.

Tema 12. 3aKOHOMEPHOCTH HACTEICTREHHOCTH

MonorsbpHIHOe CHPEUHBAHHE. [Mepeerii 3axod Mennpens — 3aK0H
enrHoobpasud rHOPHIOR NEPBOrG nokoneHn. [lpasano noMHHHPOBIHIL.
Bropoii sakon Menuens jaKkoH  pacliciieHHA  [IPH3HAROE.
[ [HTosorHHeckHe OCHOBD] MOHOTHOPHIHOID CRPELINBak A, I'mnoresa
YHCTOTH raMeT.

AHATHIMPYIONIEE  CKPELLNBAHKE. TpomesxyTodHbl  XAPAKTER
HACTEI0BAHNA. PacimenacHue npu3Hakos yjalll HETDITHOM
JAOMHHAPOBAHHH.

JlarufpuaHoe CRPELHBAHHE. Tperuii zakoH MeHnels - JAKOT
HEIABHCHMOTO Hacne oBaHEA I.'lpliBHﬂ.E{DB. LI,HT(&.I'.IDI'H‘-IEEKHE' (FC HO B
JHTHOPIIHOND CRPeILHBAHAA.



CuenneHioe HACAENOBaHHE NPUIHAKOR. Paborw T. Moprana.
(CnenyedHoe HACNENOBAaHHE FEHOB, HAPYIUEHHE CHETNEHHA  MEKIY
FeHAMM. A POMOCOMHAN TEOPHA HACNEeNCTBEHHOCTH.

[eneTHKZ MONA, KPOMOCOMHBIH MEXAHUIM orpeleneHia o,
AYTOCOMB H [ONCBEIE XPOMOCOMBL. [ OMOTAMETHEIH 1 FETEPOTaMETHEIA
ion. TeHeTHyecKas CTPYKTYPa DOOBRX XPOMOCOM. HacneaosaHue
NpH3HAKOB, CHSTIEHHLIX C MOMOM.

[enoTHN Kak UenocTHas cucTema. [lneiorporiit — MHOKECTECHHOS
aclicTaHe  [EHA MuomecTReHHEN  anienuiM. BiauMoacHcTBHE
HeannensHb reHos. KomnaeMeHTapHocTE, rueras. [NonumMepis.

[exeTHueckni KOHTPOAE PaIBHTHA pacTeHmil, HHBOTHEIX H
qeqoEEKA. A TAKKE (HIHONOMHUECKHY ApOUeCcos, NOBEISHHA H
KOrHHTMEHBIX  (yHEUHL. [ eHeTHdeckHe AexalHIMBl  CHMDROTEHESR,
MEXAHMIMEL  B3anMOISHCTBHA (XOIAHE  — napazMey M «XO03IFHH =
mukpobuomy, [eHeTHHSCKHE  ACHEKTH KOHTpOIA M HIMEHEHHA
HacHeCTREHHO HHOPMALIHY B NOKOIEHHAX KIETOK 1 OPraHd3IMOB.

MemoncTpanHy

Moprpers: . Meugens, T. MopraH.

TaBanupr ¥ cxemu: «lleppeiii H propoit saxoms  MeHpeas,
«Tpernit  sakon  MeHnends, @AHANMIMPYIOIIEe  CKPeLLHBAHEER,
«Henonuoe noMuHuposanmen, «Cuennextos HACHCOOBAHHE NPH3HAKOE
y nposodmaby, «ledernka noia, dapHoTHI MEeN0BCKD, «KapnoTin
aposoduneny,  «KapuotHn  MTHILD, «MHOmECTBCHHBIH  ANAenH3M?,
s«BaanmoneicTEHE TEHOBR.

Dfopy AoBAHAES: MOAENE I8 AeMOHCTRaLIHH JAKOHOSE @AHHODDPATHA
rHOpPHADE MEPBOTO NOKONEHHA H paciuenniens MPHINAKOS, MOJCD ik
[EeMOHCTPALIHH 3aK0HA HE3ARHCHMOTD HacTedOBAHKWA NPHIHAKDE, MOACHE
s AEMOHCTPaUMHE CUSnIEHHOT [aC/e0RAHEA TTPH3HAKOR, CBETOBOH
MHKPOCKOIL, MEKpPOTIpETApaT: « [iposodpwaas.

MpaxTuqeckan padora «HayaeHHe pe3yibTaTOR MOHOTHDPHAHOTD
cKpeHBAHAA ¥ Apo3ohHIbD.

[paxraueckan pabora «HayueHne pe3yNbTATOR AHTHOPHAHOTO
CKpeLHBaHHA ¥ aposoRIBLY.

Tema 13. 3aKOHOMEPHOCTH HIMEHTHBOCTH

BaauMoneicTBHE TEHOTHN W cpelkl IpH (opMHpOBAHHH (RHOTHOA
HMameHUHBOC T MPH3HAKOR. KayecTheHHEE W KONHYECTBEHHEIE [IPH3IHAKH.
Paas HIMCHMHBOCTH: HEHACTIEACTBEHHAA 1 HACNEACTBEHHAN.



Moasndmranuonnas waMensmsocTs, Ponk cpeas & (hopMHpOBAHHH
MOAMGUKAIHONHOH  waMeruHBocTH,  Hopwma pPeaKkuMn  MpH3HAKA.
Bapwauwonnwil pan u saphawronnas kpusan (B, Horanncen). Ceolicraa
MOTHHKALMOHHOH H3MEHYHBOCTH,

[eHOTHITHYCCKA  H3IMEHYHBOCTL,  (BolcTBa  reHOTHMMYecKol
HIMEHYHBOCTH. BHIL reHoTHIHYeCKOH HIMEHYHBOCTH: KOMOHEATHERAY,
MY TALLAOHHiA.

KomOHHaTHBHAR WiaMeHuuBOCcTs, Meiios w nonosod npoece —
OCHOBA  KOMOuHaTHBHOH  WiMenuupocTH, Pome KoMOHHaTHEHOH
HIMEHHHBOCTH B CO3M3HHM MEHETHYECKOTD pasHoofpaius B mpenenax
OJHOTO BHOA.

MyTaumonsas  WaMeHunsBocTe.  BHam  mytaumiis  remmmbie,
XPOMOCOMHEIE, FEHOMHBIE, (UNOHTAHHLIE H HHAYIHPOBAHHEIE MYTALHH.
Anephbie W uMTONAAIMATHYECKHE MyTauy. CoMaTHYeCKHe M NooBble
MyTaiHE, [IpHYHEL BO3HUKHOBCHUA MyTAIHH, MyTaressl 1 WX BIHAHHE
Ha OPranuIMel. JaKOHOMEPHOCTH MYTALIMOHHOID [POLECCH, 3aKoH
FOMOIOTHYCCKHX  DALOB B HacnefcTeeHHOH  maMeHuwsocTw (HLH.
Basunos). BHeAdepHAR HIMEHTHBOCTE W HACTEACTECHHOC T,

Iucenemurka u IMUZENOMUKA, POy INUZEREMUNLECKIY dakmopos &
HACKEDO0BANIE 1 NIMEHMUSOCIIN  (DEHOMUNUNECKUY  HPUSHAKOR
ORI OE,

Jdemoncrpannn

Hoprpersi: I, ne pus, B. Horanucen, H. W. Banunos.

Tabnnisl v exempr: «Buas waMenynBocTHy, «MoauhHKraIHOHHAA
HIMEHHHBOCTED, aloMbuHaTHRHAS HIMEHYHBOCTRY, aMeroan,
wOnaoaorsoperney, «leHeTnyeckue 3200MeBAHNY YenoBERLY, «BIIh
MY TALLMH?,

Ofopynosanne; #uskie B repOapHBE SKICMIEPE  KOMHATHBIX
PAcTeHHH, pHeyskn (DoTorpadii) HUBOTHBIX © PA3IMMHBIMYE BHIAMH
HIMEHUMEOCTH,

JlaGoparopuas  pabora  «Mcenenosanme  3akomoMepHocteil
Mo HEaHOHHOH HaMeHuHBOCTH. [TocTpoeHHe BapHAMORAOrG pAaa W
BAPHAUHOHHOH KpHBOH:,

Mpaxrndeckas padora «Myraunn y aposoduas (Ha ToToBRIX
MHKPONpenapaTax)s.

Tema 14. Tenerura venosexa

Kapuorun uenopexa. Mesaynapoanas nporpamMma WecrenoBsaims
reHoma  genoseka.  Meroakl  H3yueHHs | reHeTHKH  wenopexa:



PEHCANOTHYCCKHH, BIHIHEUOBRLA, MTOreHeTHYeCKIT, MOMYIRITHOHHO-
CTATHCTHYEC KK, MOICKYITAPHO-TeHEeTHYeCK I, Coppemernos
onpeneneHne FeHOTHIA: NOMHOrEHOMHOE CeKBEHHpOBAHME,
TCHOTHNHPOBAHME, B TOM YHCIE ¢ NOMOLLLIO [MLP-ananuza.
HacaepcTeennsie safonesanns uenosexa, [ CHHBIE M XPOMOCOMHBE
Bonezum venosexa. bonennu ¢ HACNEACTBEHHON NPeaPacionoXeHHOCTLID.
Juauenne Megnummckoll remermin B NPenOTEPALIEHHH M NeHeHHn
PEHeTHUSCKMX  saDonemaumii  venopeka. Mennko-renernueckoe
KOHCYAbTHPOBaHwe, Creonoewie knetin. |lonsTHe “TEHCTHYECKOTD
FPy3an. DTHYECKHE ACNEKTR MCLIEA0BAHAN B oBmacTy PEAAKTHPOBAHKA
FeHOMA H CTBOIIOBEIX KAETOK.

FeneTnyeckie dakropn nossimen o 1YBCTBHTENLHOCTH YeloBeKa
K husnueckomy © XHMHHECKOMY 3arpUsHEHHIO OKpYmatomied cpems.
eneTHueckan npenpacnonoxenHocTs yenoneka K NATOIOTHAM.

AdemoncTpannn

Tabnume u cxemsr: «Kapuorun Henopekas, «MeToasl nayueHms
PEHETHEW Henoseray, «[ eHernyeckue 3afonesagng HYenoBexkan.

Mpaxruveckan paGora «Coctasnense 1 ananns POSOCHOBHOHY.

Tema 15. Cenexuna oprannsmon

JomecTHrauns w  cenenmms. JaposaeHie  cenekuHHM W
AOMECTHRAUHH. Yuenne H. M. Basunosa o Lenrpax npoucxomuennsg u
MHOrOOOpasus KyALTYPHBIX pacTenwii. Poms cerexumy s COZTAHHH
COPTOB pacTeduii M mopon wuBoTHMX, Copr, nopoaa, mwramM, 3axkon
TOMONIOTHMECKHX  PAMOB B HACASACTBEHHOH wimenumsoctn H. W,
Bapunosa, ero suadvenme nis cenekUHORNOI paboThL

Metoam  cenexumonnoi  paborw, HeryccTeennmii  othop:
MBCCOBLIH W MHAMBHIyansHbill, ransl KoOMOHHALHOHHON CENEKLHH.
HMenwrranse nponssonnrencii no NOTOMCTEY. OTO0P Mo reHoTHY c
NOMOWIEIY OUSHKH (DEHOTHNA NOTOMCTBA M oTOOp No reHoTHIY ©
NOMOLULHY ananusza JIHK.

HMokycersenubiii MyTarcHes Kak seTtoun CRNeKUHOHHOH paboTh,
Paguaunonnmiii u xuMugecknit MYTAr€HCS Kak HCTOMHMK MYyTaumii y
KyABTYPHBIX  (opM  opranwsmos.  MCnoNk3oBaHHE  reHOMHOD
PEAAKTHPOBAHHA H MeTogos pexombunanTiex JHK s MOAYHCHHR
HCXOOHOMD MATEPHAIA A8 CeleKiHH.

MNonywenwe  nomunnonmos. Bhyrpusunosas  ruGpuansaums,
banskoponcrsennoe cxpewmsanie, win HHGpuauHr. Heponcrsennoe
CKpelHBanKe, wny  ayrSpuguar. letepoame u  ero HPITYHHEL



Henonbsosanne reteposuca B cenekumu. OrpanénHan rubpransaliig.
[lpeononenme  Gecnnoams  MexBuAosex  ruOpuuon.  JlocTHWeHs
CENEKLHH PACTEHHH H KHBOTHRIX. « Ferduan pesomioyis v,

Coxpaenie W WIYIEHHE [EHETHYECKHX pECYPCOR KYJTBTYPHBIX
PACTEHHH H MX THKHX POAH4YCH 208 CO3NaHHA HOBLIX COPTOB M rHBPHAOR
CENBCKOXOIMACTREHHBIX KYNLTYD. Hayuenue, coxpanenue u ynpasiexie
CEHCMUNECKUMY  PECYPCamMil  CelsCROTOIRUCIIBERRBIX H  HPOMBCIOGHIX
HCUBOMHBIX 6 WEIRX WAVUIMEHNS CVHECEVNINGUX 8 co30anus HOBLLX
HAPAD, TUHLT U KPOUCOE, 8 MOM YUCIE ¢ RPUMeHenten COBPEMERNBIX
MEMOAOE HEVHHEX HCCTedosanut, nepedosuy udell u nepeRermuaHx
FEXHATOSUIL,

Hemoncrpannn

Hoprpersr: H. M. Basunos, H. B. Muuypun, I, 1. Kapneuenxo, I'L
1L JIykeanenro, b. 11. Actaypos, H. Gopnoyr, /1. K. Beasies.

Tabnuuer W cxeMui: «lleHTphl NpOHCXOWACHHS 0 MHOTOODpasKs
KYALTYDHBIX  PacTeHMii»,  «3aKOH  rOMONOIHYECKMX  pPSAOB B
HacAeJCTBEHHOH HIMEeHYHBOCTHY, «MeTonm cenexunnn, «Oraanénnas
rubpuanzannay, «Myrareness.

MaGoparopuan paSora «Mayuenne copTos KyAsTYPHBEIX pactesui
H NOPOJ 10MAITHHX KHBOTHEIX,

Jadoparopuan patora «Mayuenie METOM0R CeNeRIHE PACTEH NI,

Mpakruveckan pabora «lpusuaKa pacTenniiy.

Ixekypenn  «OcHoBHEE METOLL M JOCTHHEHHA  CelleKiHH
PACTEHHI h FHBOTHEIX {Ha CENEKUMOHHYIO CTARHLKIO, TIeMENHYIO dhepmy.
COPTOMCTIBITATENBHEN YHACTOK, B TCINHYHOE X03AHCTEO, B nafoparoprio
ArpoyYHHBEPCHTETE MM HAYYHOID LEHTRA )».

Tema 16. buoTexsnonorna w cuaTeTHYecKkan GHOIOIHR

OOBEKTBI, HCTIONBIYEMbIE B OHOTEXHONOIHH, — KIETOUHBIE H
TKAHEBBIE  KyNBTYPBl, MUKPOOPTaHMiMbl, HX  XapakTepHCTHKE.
Tpammumonnas DHOTEXHONOTHA: xneboneusHue, MOy YeHHE

KHCIOMONOYHBEY NPOAYKTOR, BUHOAenHe. Mukpobuonoruyeckuii cHnmes.
O0rerT  MUEpOGHONOTHYSCKHY  TexHonorkil. [lpowssoncTee Genka,
AMHHOEHCIOT W BHTAMHHOS,

Cozaanue  TEXHOMOTHE M  HHCTPYMEHTOR  [IeNeHANpaBICHHOMD
HIMEHEHHS W KOHCTPYHPOBAHHMA TEHOMOB © UEIRH)  NOAYYEHHHA
OPraHMIMOBR H HX KOMIOHEHTOR, COOCPHALHY HE BCTPSYARILUMCCA B
MPHPOaE DHOCHHTETHYECKHE NYTH.



Knetounas uwmenepus, Metonu kyneTypw knetokx W Teamed
PACTEHHMH M EHROTHEIX. Kpuobankn. Comatnueckas rufpnamsanmns
COMaTUMECKHH smbpuorenes. Menompiosane FANNOHAOE B CeNeKIIHM
pacteduil. fHomyuenne monowaonatnmx  anmumen Henonvsoeanue
MOHONAOHATBHBIX W ROGNRIONATbHBIY Aumumer & medupie,
Hekyeersennoe ORIoAoTROpeHHe.  PekowctpykuMs  miiueknertok i
KIOHHPOBAHWE  wuBOTHMX, MeTog TPAHCITAHTAIMH  SIEp  KIeTok.
Texnanoeu OFOPORREH S, KYIBMUGHDOBANIR  H  MUKDORIONATEROZD
PASMHONCENIA CEABCROXOIRIC BB KV BB,

XpoMocoMmHag i redHas WHiKeHepHA. HekycorseHmii cliTes rena
H KOHCTpPYHPOBAHHE PeKOMOHHANTHLEIX HHE, Cozdanue POHC 2EHHBLT
opeanives.  JlocTHReHH © NEPENEKTHERL XpOMOCOMHON ¥ reHHO]
HHIREHEPHH.  DJKONOTHYECKHE W 3THUECKHe NpotuieMs  reHHObH
HHAEHEPHH,

Meanunnese  SuoTexuonormu. Hoctrenomuas  undponas
MEIHIIHHA, IMUP-anarnocThka. Merabonomui aHanus,
PEHOLEHTPHYECKHE aHANNI MpoTeoma ueioseka ATH OLEHKH COCTOSHMA
°re 3aopossd. Henombsosasie cTeonoBhx KAeTOK. TapretHas Tepanws
paka. 3D-GHowmmenepun g PaspaboTki  GyYHASMEHTANBHBIX OCHOR
MEIHIHHCKAX TEXHONOTHH, CO309KHA KOMITIEKCHBIX TEAHEH coveranrenm
TEXHONOTHH TPEXMEpHOTo OMONPHHTHETE W ckathfonmMHra nna pemenns
3a0aM NEPCOHANNIHPOBAHHON MeHITHHEL

Cosnasme  mextopueix  makmuy ¢ wenwio obecneyenns
KOMOHHHPOBAHHON SauHTer o7 Bo3byauTeneid OPBH, verawosmenme
MOAEEYIAPHBIX  MeXaHHIMOB  (YHKIHOHHDOBARKS PHK-conepxatpx
HHPYCOR,  BLIBWBAFNUMX 0cobO  ONAcHME 3a6oncEanm HenoBseKa M
AUBOTHBIX,

demonerpannn

Tabmauer n  exemsrr  «Menonpaonanmue MHKPOOPIaHHIMOB B
APOMEIIIEHHOM NPOHIBOZCTHEY, «KneTownas HHFeHepHa», «[ eHHax
HHKCHEPHAR,

Jaboparopuas padora «Hayyenne ofinerton GHoTexHonOr IS,

Hpakrwuecxas padora #«lloyyenHe MONOYHOKHE IR MPOIYKTORS,

Inekypenn  «BuotexHonorus — RAMHEHINAA NPOHIROIAHTERHAN
CHNA COBPEMEHHOCTH (HA GHOTEXHONOrHYeCKOE NPOHIBOACTRO )b,

1 KJACC



Tema 1. 3apomaense u PAIBATHE  IBOTHOHHONIRIX
NPeIcTARIEHHH B DHOTOTHH

FBONKNIHOHAASR TEOpHH 1. Hapruna. MpegnoceiTin
BUSHHKHOBOHHA fapadHmama, Kuine w Hay4Has apesTensHOCTE U,
Hapauna.

ABiAyumie cunbl seomoLmH BHgoB no Y, JapeuHy (Reicokas
HHTEHCHBHOCTE PAIMHOKEH M OPraHHIMOoR, HACIEACT REH Has
HWIMEHYHBOCTE, Dopeba 3a CYUECTBOBAHHE, ECTCCTBEHHBIT ®
MCEYCCTECHHRIN oTGop),

Chpopmaenne cHETeTHUECKO TEOPHH  sBomoumn  (CTD).
Helitpanbaas  Teopus pomound.  CoBPEMEHHAA  IBOMIOUHOHNES
buoiorna.  3uauenwe  somOUHOHNOH TEOPHH B QOpPMHpUBAHHH
CCTECTECHHO-HAYYHOH KapTHHE MMpa.

Hemoncrpannn

Hoprpern: Apucrorens, K. Jluuneii, 3. B. Hamapr, 3. JK. Cenr-
Finep, W. Kioeee, U, Napeun, C. C. Hersepukors, M. M. [ IMansraysen,
. Xonneiin, 1. K. Benges.

Tabnmm u exemer: «Cuctema muBol mpHpods (ne K. JInanewo s,
wlectina  wuBex  cywecrs (no Jlamapxy)»,  aMexannam
(popMmuposanna NPMCIOCOOACHH vV pacTeHHH W KHBOTHBIX (o
Jamapry, «Kapra-cxema MapuipyTa  myrewecrsns Y. apsuwnas,
«Haxomkn Y. Jlapsumas, «Popuel  Gopebe 33 cymecropanHen,
«Hoponer ronybeits, «MuorooGpasne KYABTYPHRIX OpM  KanmycThis,
«lloponm nomammmx HHBOTHLIOH, «Cxema 0DPAI0BAHMA HOBRIX BHIOR
(mo Y. Iapsuuy ), «Cxema cooTHowenns JABHWYIIHY CHI 3BOMIOUMHY,
#OCHOBHME TTONOMEHHA CHHTETHYLC KO TEOPHH JBONOIHY.

Tema 2, Mukpoisomonmus u eé PeIYIALTATE

[lonynaums kik anemMeHTapHas elMHMUE IBOTIOLHN, CoBpemennkle
METOLEL OUEHKH [EHETHYECKOTO PasHOODPAIHE 1 CTPYKTYPEI IOy i1k,
Mamenenne renodionna nonyasumm kax ITEMEHTAPHOE IBOIOLHOHHOES
ABJIEHHE. 3AK0H FeHeTHYeCKoTo pasHopechs b, Xapaw, B. Bajinfepra,

JneMenTaphee  GaKToOpk (ABM#YIME  Cunel)  3BOMIONMN,
MyTaunonisii nponece. KoMBHHATHBHAS HIMEHUHBOCTS, Hpetid renon
— ChyualiHble HeHANPARTEHHEIE MIMEHEHHMS 9acTOT  amtencli &
nonynauusx. ddext ocHosatenn. Ipghexm Hymuirownoso SOpTBIIKG.
Cruncenie  zenemuneciozo PAINOOBpaue:  gpusuner W Cledcmens,
Hponarenue sipenma dpeipa 2enoe & Gomswe w warse ROMVARLUAY.



Murpaunn. Hsonsums nonyasmmii: reorpaguyeckas (NpocTpaHcTReHHA),
GHolornteckad (pe MPOUY KTHBHAS ),

Ecrectrennmii  orfop — HANPARTAKIHA  DakTop  IBOMIONIHH,
DOpPME  ecTeCTREHHOIO orGopa:  ARMKY LT, CTalMIHIHPY IO,
PAaspelBRIOIMI  (AnspyITHEHEN). Tlonosoi othop. Bosunkuosenpe
ABOMIOLHA COUMANBHOTD NOBEASHHN HHBOTHEIX,

[Mpucnoconesnocts opraumsvos kax PEIVALTAT MHKPOIBOMOLIHHM,
BosuukHosenHe npuenocofnenni Y OpraHusmos. Apomopdosst 1
Hiwoajdnranian.  Tlpumeps  npuenocoGrenmii v OPraHHIMOE:
mophonoruyeckue, guanoioruyeciue, GHOXHMEYCCKNE, NOBEAeHUECKHE,
OrrocHTensnocTs npienocobnennocTy OPraHiIMon.

Bug, ero xpurepun u crpykTypa. Bunoobpasosanie kax pesynstar
MHKpOsBONOUHM. M3omanus — kmouenoi thakTop BHgpobpaIOBAHNA.
Ivti H CHOCOOL BHJIO00OPAI0RAHMA: ALIONATPHYECKDE
{reorpadmueckoe), CHMITETPHYCCKOE  (3KONOTHUSCKOE), «MTHOBEHHOEN
(monunnonIHIan s, raGpuansama ). JadrensHocTs IBOTHOIHOHHLIX
MPOLECCoR.

Mexasusmbl GOPMUHPOBARIA BHONOMHYCCKONO PazHOOOpAIN.

Pork spomounonnoi Guonornn s paspaboTke HayYHBIX METONOE
COXpaHeHns  OuopasHooGpasui. Mukpossomonus  u KOIBOIIIOLTHA
HAPA3UTOR M HX Xxo3ses. Mexanuimel dopuuposanns yeToHuNBOCTH K
AHTHOHOTHEAM M cniocolr Gopsiisl ¢ Hell,

Aemonerpaunn
Hoprperer: C. C. Yerpepukos, 3. Maiip.
Tabanum H CXEMbI; aMyraumonnas H3MEHYHBOCTE,

«llonynaunonnas crpykrypa Buaa», «Cxewma NPOABACHHA 3aKoHa
Xapnu—Baiinbeprar, «lsumyinne ennsl IBOMIOLHMY, « IKONOrHYec Kas
H3IQIAUNA NONYNaunh cesanckoil dopenns, «leorpafuyeckas waonaums
JTHCTBEHHHLIB CHOUPCKOH i ITHCTBEHHHLIbI Tay perois,
«llonynsunontse BOMHM YHCneHHOCTH XHIHHHKOR H mepTe», «(Cxema
ACHCTENA ECTECTHEHHOND OTOOPAN, «Popub Sopeb 3a cyllecTROBAHKE,

«HHIyCTpHaL LI MENAHHIM», A HEBIE HCKOTAeMELen,
«llokpopnrensereernan  oxpacka  mumoTH bix®, «llpenynpesxaawonan
OKpacka AHBOTHEIX, «DHIHONOrHYeCKpe AaTan Ny,

“llpucnocobnennocty opraduaMon u ed OTHOCHTENBHOCTE, «KpHTepHH
BHOaR, «Buas-asoiiunkmy, «CTpyKTYpa Buoa B npHpones, «Crnocods
BHAOOOPA3OBanuA», «| eorpaduueckoe BHIOOOpa‘OBaHME TPEX BHACE



JAHOLINCHD, « IKONOTHYeCKOe BHAOODPA30OBARME  BUIOB  CHHMID,
alTomunuounsl pacrermits, «Ian YCTHO-PeleYHbIA THEpM .

OfGopynonanke: repbapun  pactenmuii, KOMMEKUMH  HACEKOMBIY,
HYHCAa NTHIL K 3Bepedl © NPUMEPAMH PAZIHYHREIX MPHCTIoCobaeHHEH,
AYHEda NTHIL W 3Bepeld pasHbix Buaos, repGapuu pacremwii Gnuicax
BH08, 00PATOBABUINACH PAITHYHBIMH CTIOCOBAMH.

Jabopatopuan pabora «Brasiense HIMeHYHBOCTH ¥ ocobei
OJHOTO BHIA»,

JlaBoparopuan paora «lIpucnocodaeins OpPraiHIMoB M HX
OTHOCHTENILHAA UenecoobpasHoCTS.

Jdaboparopuan pabora «Cpasnenye BHA0B fo
MOPHOTOrHYECKOMY KpHTepHIO»,

Tema 3. Makporpoamwuns u g PEIVIALTATH

MeTok nayueHns MakpooBOIROIHN, [ManeorTonornueckne MeTomm
HIyMEHHS IBomounH. [lepexonnsie dopmer n dunoreneTHyeckye P Lk
OpPraHH3IMOR.

buoreorpadumeckne metonm H3yMeHns IBOMOLUM, CpanneHue
props 1 ayse MaTepHKos i ocTposoB. broreorpaduuecckune obnacty
Jenmnu. Bribi-augeMuky i PEAHKTHI,

Ombpuonorsueckne u CPARHHTEMEHO-MOPDOIOTHMECKHE  METOS!
HIYHeHHA B0moUnn. [NeHeTHYecKHe MEXaHHIMBI FBOMIOLMN OHTOeHE
H NOABICHHA IBOAOUMOHHELX HOBIIECTE, [ OMOTOrHYHEe B AHATOrHYHELe
oprafbl.  PyauMentapHble Opradkl H o aTABHIMBL Monekyanprao-
FEHETHYECKHE, DHOXMMHHMECKHE W MATEeMATHYECKHE MEeTONAl MAYHEH S
FBOMOIHA, [ oMonoruansie ressn CoBpeMennbie MeToas NOCTPOEHHA
(HAOreHETHYECKHX epeBses.

XpOMOCOMHBIE MYTALHH I IBONEOLHA TEHOMOR,

OBIHe 3aK0HOMEPHOCTH (NpaBHIA) IBOMIOLIMIL Hpuigun cmeni
dmmpil. . HeoBparnmocTh  ssomouns.  AjarrrusmHas PaaHaLIHA,
HepasnoMmepHocTs Temnos ssomonmy,

Jemonerpannn

Moprpersr: K. M. Bap, A. 0. Koeanesckwii, . Mionnep, 3.
[exxent.

Tabnuum  w exemsl: «®unoreHeTHIECKH] PR JIOLIATH,
“ApxeonTepHEcy, «3nepoayine ALEPLTY, wCTerouedansis,
«PubnodmnTey, «Comendbie nanopoTankm, «buoreorpauacckne soHp
SeMann, wllpefi KonTHHenTOB», «PenukTEY, «HauansHse crammm
IMDPHOHANTBHOTG PATBMTHA MOZBOHOUHBIY WHBOTHEIXY, ¢ OMOTOrHHHLE



H AHANOrHYHble Oprafe, «PyamMenTry, ¢ATARHIMBIY, & XPOMOCOMHEE
HADOPK! MeNOBEKa W IUHMIAH3e», «| nasike HANMPABACHHA IBOJIHOIHEY,
«(IDIMHE 3aKOHOMEPHOCTH HBOMIOLIIS.

Obopynosadme:  Koldnexuun, FEpOApHI.  MYRSEH  HCKOTAEMEBIX
OCTATKOB  OPraHuIMOB, MYIUKH  FOMOJOTHYHBIX, AHANOTHYUHELX,
PYAHMEHTAPHLIY OPTAHOE H ATABAIMOB, KOIIEKIIHH HACCKOMLIX,

Tema 4. Mponcxomnenne u paspuTHE KHIHH Ha Terwie

HayuHblie runotess: nponcxoaenns ®u3nn na 3emue. ABiorenet
H DaHCrepMia. JloHay4Hble NpeNCTABIEHMA © 3APOIICHHH KHIHH
(epeannonnsy). [unotesa nocroansoro CAMOBAPOMIEH M WKHIAHH W ed
olipobepieHde onbitamu @, Peam, JI. Cnannanuanwe, JI Macrepa.
[poucxomnenne wusnn u acTpobuonoris,

OCHOBHBIE  3Tansl  HeopraHHueckoi momiounn.  [lnanerapras
(FEONOTHYECKAN) IBOIOUHA. XHMHYecKkas IBOMOLUHA.  AGRoreHHmE
CHHTES DPraHHYecKiX BEUIeCTE U3 HeopramuueckuX. Oner O Munnepa
W . HOpu. OOpasosatue nomumepos w3 moHoMepos, Koaueprathas
runoreza A. M. Onapuna, runoresa nepsuysoro Gyneona Tx. Xonaeiina,
FeHeTHeCkad runoTesa T, Ménnepa. PuGosumsl (T. Yex) u rumoresa
«MHpa PHEK» V. DunGepra. Wopmuposanme MeMOpaH ¥ BOZHHKHOBEHHE
NPOTOKIETKH,

Mcropms  3eman ®  MeToom  eé nwiyvenHs. Hcromaemie
UPFAHMYSCKHE OCTATEH. [ eoXpoRoorna i ¢& metousl. OrHocHTebHaS |
abCOMOTHA TeXPOHOIOTHS, T'e0XpOHONOTHYECKAS WKANA: S0HE, 3pH,
MEpHOdkL, MOXH,

Hawanbdbie oranel  opramuueckodi ssomounn. [Mossacume #
JBONIOLUHA MEPBbIX KAETOK. DBOMOURI MeTafonniMa, BosnnkHoBeHMe
NEpPBLIX dKOCHETeM. CoBpeMeHHble MHKPOOHLIE BHOMIEHKN Kak anator
nepeeX  Ha  3emne coobuects.  CrpoMaToiHTEL [MpokapioTel

IVKAPHOTHL.

[Ipoucxomaenne osykapuor  (cumBuoreses).  DBOMOUHOHHOE
NPOHCKOHIEHHE BHPYCOR. [poucxomaenne MHOTOKIETOMHLIX
OpradusMos,  BosHHKHOBEHHE OCHOBHBIX TPYNN  MHOFOKIETOYHBIX
OpraHH3MOos,

OcHoBHEIEZ  3TANE  JBOIOUHH  BRICITHY pacrennit. (OckoBHbLIE
apoMopossl  pactennil. Bwixos pacTenmii ua cywy. [loasnepne
CNOPOBBIX PACTEHMH H 33BOCBAHHE HMH cyun. CeMendmie pacTeHms.
[poncxoknerie NBETKOBLIX pacTeHHil,



OCHOBHBIE 9Tankl  IBOMOUHH  KHBOTHOTO Mupa.  OcHOBHBR
apoMophosbl wusoTHEX, Benackas gayua, Kembpuiicknii p3phis —
NOABNEHHE coBpemenibX THROB, [lepanie xopaorkie wuBoTHRE. HHIHL
i BoZe. DBomoOUMA nossoHodHbIN.  [IpoHCxOWIeHKE ampuduii  w
penTHmRH.  llpoMcxosieHHe MISKOMHTAOMIAX W MTHLL IprHmn
KAKHEBOro  apoMopdosa, OcpoeHne  GecnosROHOYHEIMH "
NOIBOHOUHBIMH SKHBOTHBIMH CYLIH,

Pasgurie ®u3hu ua 3emne no IPaM H TNEPHONAM: apXei,
MpoTeposol, naneosod, mezosod, kalinonoi. Ofumas XApaKTEPHCTHEA
KIHMATE W reonorwqeckHx  npoueccos. [logenenue W pacuBet
XAPAKTEPHBIX OPraHMIMOB, YrneodpasoBaHHe: ero YCIOBHA W BIHAHHE
Hé FA30BBIH COCTAB aTMOCHEpHI.

Maccoppie BLMHPaHHS — 3KONOrHYECKHE KPMIHCH MPOUITOro.
[ppupeasl v coegersns  Maccossix ERIMApAHHA.  CoBpemenHoii
IKONOrHHMECKHWE KpH3HC, ero ocofeHHOCTH, [Tpotnema coxpanenms
OHMopazHooOpazig ua Jeae,

CoBpemeHHas  clcTeMa  oprasuveckoro smupa.  [puunmmis
KNACCHPUEANME  OpPranu3MoE. (OCHOBHBE CHOTEMATHYSCKHE TPV
OpPraHuIMOB,

HdemoncTpannn

Moprpers: . Pean, J1. Cnawanuans, J1 MMactep, H. M. Meunnxkos,
A. H. Onapun, e, Xonnelin, T, Mémnep, C. Miutanep, I'. 10pu,

Tabnume # cxemsr; «Cxema oneira @, Peguy, «Cxema onwra J,
[Macrepa mo wavvenmo CaMO3apoEAeHu Kz, «Cxema omura C.
Mumtepa, [.  HOpu», «Dvansl HeopraHHdeckol  SBOMOLHMY,
«leoxXpoHonoriteckas wkanan, «Havanuuple 5tamns Oprasvyeckoi
IBOMOHHKY, «CxemMa obpazoBanmns IYKAPHOT MYTEM CHMOHOTeHeza»,
«CueTema wHBoH npupotsn, «CTpocaue BHpYCan, «Apomopdoss
pacTenHits, «PHHHOMHTRD:, wC IHOK e TOYHbLE BOLOPOCIH®,
«MHOrOKNeTOUHRIE BONOPOCTIHY, wMxun, «llanopoTamkms,
«lonocementbie pacrenna», «OpraHbl UBETKOBBIX pacTenunity, «Cxema
PAIBH TR HHBOTHOTO MHpan, «ApoMOpPdO3b AHBOTHBIXY,
«l Ipocrefmes, ¢k neunononocTRes, «lTnockpe YEPEHH,
adncHucTonoren, «Prlby, «IeMHOBOIHRIE:, allpecMukarommecas,
wllriupis, «Mnekonutaowmes, «PazanTie HHIHH B apxefckod spewn,
«Passmne  wu3Hn B nporeposoiickoii apew, «PasBuTHe WHIHH &
naneosoickoi spes, «Passurie wnzHy B mezozolickoil aper, «Painkne



HHIHW B Kafinosolickoil apey, «LOBPEMEHHAN CHCTEMA OpraHHYECKOrD
MHpa,

Obopynosanne: repbapu  pacrenii PAUTHYHEIX  OTACHOR,
COLIEKITHE  HACCKOMBIX, BIEIHBIE TPCAAPATH KHBOTHLIX, PAKOBHHEI
MOILTIOCKOR, KOMIEKIUMH UITIOKOMHX, CRETETH TIO3BOHOUHEL KHBOTHBIX,
AyHena nNTHIL M seepedl, KouTeKUHH OKAMEHeNOCTeH, nonesHnix
HCKOMACMBIX, MY NSHH OPraHmYeCckHy OCTATKOS OPraHHIMon,

Bupryannuan naGoparopuas paboTa «MojenupoBaine onwTon
Munnepa—tOpr no WI¥UeHMI0 abHOreHHOrD CuHTe3a OPTAHHYECKHY
COETHHEHHH B NEPRMYHON aTMocdepes,

JaGoparopuan  pabora «M3ydenne W onwcanme MexomaeMbix
OUTaTROB APEBHHX OPraHHIMORy.

MpakTdeckan padora «izyuenne  ocoBennocreii CTPOSHHA
PACTEHHH PAHBIX OTICIO0RN,

[pakruueckan paGora «lzyvenne  ocoBennocreii CTPOCHHS
MOSBOHOMHBIX KHROTHRIX.

Tema 5. Tlposexomaenne uenosexa — ANTPOTIOTEHES

Pasnens w 2agaun anTpononorus, MeToas auTpononorms,

Cranomnenwe npencrabnenmii o MPOHCXOMIAEHHH  Yenoeeka,
Penrriosnsie sospenns. CoBpemelnble HayvHbie TEOPHH,

Cxoncrno venosexa ¢ wupoTHLIMY, CreTemarnueckoe nonomenne
Yemobexa.  CUBHACTENBCTBE  CXOMCTEa  wenomeka o HHBOTHBIMH:
CpaBHHTENBHO-MOpdOTOrHUSCKie, IMBPHONOrHYECKHe,  dHIHONOro-
DHOXHMHYECKHES, TOBEAeHECKHE, OTAHMHA MenoReKA 0T IKMBOTHLLX.
[psMoxo%eHKe W KOMIJIEKC CRABAHHBIX € HIM npH3Hakos. Papurye
TOINOBHOND MO3ra H BTOPOH CHIHANLHON CHOTEMEL,

Amekyinne  cunw (thakropsl) antponoresesa: Guonornveckne,
CouHansHbe. CooTHoweH e GHONOIMYECKNX W COLMILIbHELY (paKTopoB B

aHTponoreHese,
OcHoBHBlE CTaAMK anTponoremesa. PaHHHe wenoBeroobpazHLEe
obeikaHel  (NpokoHcyIs) PaHHHE NONTHAB — obuMe npegky

HEN0BER00DPAZHLIX 00e3baH B monei, ABCTPaNoONHTERH — ABYHOIHE
npelkn moned. Yenorek yMensiii, nepenie HIrOTORTEHNS OpyaMil Tpyaa.
HYenower npamoxomnsumi u NepsLii BLixod Moaeil 3a npemens Adprrn.
Henomerk  reiinensbeproxmi  — oD npeNok  HeaHmepTANLCKOTO
HEOBEKA M udelloseka pasyMmuoro. Yenopex HCAHJEPTANBCKHH KAK BHA
monel xomoanoro knmmata. Yenoser PASYMHEIH COBPEMEHHOMO THIIA,



ACHHCOBCKMH YeNOBeK, OCBOCHHE KOHTHHEHTOR 34 npeneaaMi AdpHku.
llaneorenetika u naneoreHoMuKa,

IBOMOUHA  COBDEMEHHOTO  HeTOBeKd, Eetecrsennpiii otop =
Honyranuax  wenosexa,  MyTauHoH ki Mpoluecc W noadMopdHam,
Monyasumonasie  BonHbI, Apeld  reHos, mMurpands W wdpderT
OCHOBATENAY B NOMYIALHAX COBPEMEHHOTO YeT0BeKa,

Henomeueckne pacel.  [lousrie o pace. bonzuwe pacer
SBponcoHIHan (espa3viickas), ABCTPANO-HErPOHTHA N (aKBATOpHATEHN ),
MOHTOIORIRAS (a3mateko-amepikanckas). Bpema w myy paccenesus
IEIOBCKa To  mmadete.  Enmucerso  wenopeueckmx pac. Havumnas
HECOCTOATENLHOCTE pacuiMa. [lpucnocofiednocTs wenopeka i PASHEIM
YCloBHAM Okpykatomedl cpensl. Bnusume reorpadmyeckoil cpeast
Apeiida resos na Mophonormo 1 thuzsonormo yenopeka.

Me®x aHCURIIMHAPHEE MeTob B thuzuneckoll (Gronornueckoii)
AHTPONONOTHH.  JBOMOUHOHHAS AHTPOMONOCHY W MEAe0AHTPONOIOrHE
HENOREUSCKHMX  nONynAumi. BHocoumansuue HeenenoBaing HPHPOEL
Henousers. Meenenosanne kospomomny GHonoruseckoro i COMHANEHOTO
B YellDHEKE,

MemoncTpaunun
[Toprpers: Y. Hapeun, JI Jlakn, 8. % Porumcuii. M., M.
[ epaciimon.

Tabmanuw # exemsr: «Metons ARTpononoruws, «onosmoli moar
Henobekan, «Henobexoobpaskme obemanmy», «Cketer uYenosexa H
CReneT muMnansen, «PyauMeHTH M arapmaMb, allpikyime cune
AHTPONOTEHE3ay, « IBOMOUKOHHOE APERD Yea0Bekay, «ABCTPAIONHTEK,
«Henovex ymenwiiis, «UYenomex npsMoxoaammiiy,  «lenncockui
uenoBek» «Heannepranniss, w K poManbLoHTIER, wllpeaxn genosexas,
« 3Tkl YBOMOLHH Yenonekay, «Pacu venosexay,

Obopydosanne: MY TSR OKaMeHenocTell, NpeaMeToR
MATEPHANLHON  KyIBTYpW  NpeakoB  wenoBeka, pPenpoIy KK
(hororpadimm) kaprie © MudorornsecKME | DHOMICHCKHMH cromeTamu
APOMCXOACACHNA Yen0BeKa, QoTorpalh i HAXOI0K HCKOMAEMBIX OCTATKOR
HENOBEKA, CKEAET YenosBexa, Mofenk YEpena YeloBeKa | Yepena
LIHMNIAR3E, MOICL KHCTH He0BEKE W KHCTH WIAMIaHSe, MOIenH Topea
NPEIKos YeaoBe k.

JaGopatopsas  paGora «Mayuenue ocofensocTeii CIPOeHHS
CKElleTa YeloBeKa, CRH3aHNBIX ¢ ITPRAMOKOTIEH e M,



MpakTuyeckan padora «Mayuenme skonormyeckny BAAN TALHT
HENOBeKan,

Tema 6. Ixonoras — HAYKa 0 BIAHMOOTHOMENHAX OPrannsMoR
W HALOPraHUIMEHHLIX CHCTEM € ORPYKatomeii cpemoii

3apORIIEHNE W PAIBHIHE IKONOHH B Tpyaax A. N'ymbBoneara, K. @.
Pynse, H. A. Cepepuosa, 9, Cexkens, A. Temcan, B. H. Cyxkauéna,
Paznenst u sanaun axonoruy, CBitsh 30A0rUN ¢ 1py s HAYKEMH,

Meronn oxkonormn. Tlonesme HAGMONERns,  IKcrepuMenTs &
IKOIOTHH: NPHPOIHEE | naboparopibie, Monennporanne B skon0rHA,
Mourtopaar  okpyikaromeii Cpensll NoRaNbHBIE, perHoHANBHLG W
roOAILHE,

IHAMEHHE IKONOTHYCCKHX THANHE AR YeloBeka. IKonoruyeckoe
MHPDOBOG3pEHHE KAK OCHOBA  ceA3ell MEIOBCHECTER  ©  OpPHpOLOH.
DopmupoBatne  IKONOTHYECKO] KYILTYPEL B skororiueckol
FPEMOTHOCTH HaceleHHA.

Ademonerpaunn

Moprperer: A. T'ymBonsar, K. &, Pyabe, H. A. Cesepuos, .
[Nekwens, A. Tencau, B, H. Cykauén,

Tabnuupr 1 cxemur «Paanens sxonornms, wMeTonr skonormm,
«Cxema MOHMTOPHHTa OKPYRAKWIEH cpeab.

JlaGopatopuan  padora “H3yMenHe MeTofoB  aKonorHuecKmx
HCCAeIOBAHAH».

Tema 7. Opranmzme i cpena oluTanua

FROMOTHIECKHE daKropel H JAKOHOMEPHOCTH MY JlelicTRHA.
Kaaceumkaimn sxonoruveckux dakTopon: abrotHyeckne, OmoTHYeCKme,
AHTpOnOreHtse, OOiine 3aKOHOMEPHOCTH  nefictTang AKCOTHUECKHK
Gartopos.  Tlpasino MuHEMyma (K. Llnpenrems, K. Jlubux).
TonepanTiocTs. IapubuoHTIHLE H cTenOBIONTH L OPraHHIMbi.

AOHOTHYeCKHe  daxTope, Crer xak IROMOrHYecKuit  dakTop.
Hedicrene pasmex  yyacrion COMHEYHOrO COeKTpa Ha OpraHHsMEL,
FKONOrHUECKBE FPYIITL PACTEHHH M JKHBOTHRIX 10 OTHOWIEHHIO K cReTY,
Curnanshan ponk csera, Goronepuonnsm.

Temneparypa kax skonorisecini thaxrop. [leiicTare Temnepatypu
HA oprafnsmel,  TTolikumotepmubie | FOMOHOTEPMHBIE  OpraHisMbl.
IBPHTEPMHBIE W CTEHOTEPMHRIE OPrannIMEl

Bnampocrs  kak  sxonoruweckuii thakrop. TlpucnocoBnenns
PACTCHHH K NojLIep#aHiio BOAHOMD BanaHca, Knacendmrauus pacremmii



o ornowenuw Kk sone, [prcnocofiienys RUBOTHBIN K HIMEHEHHID
BOJOHOO peuma.

Cpenw  obwranns  opramimason: BOMHAA, HAIEMHO-BOIIYLIHAL,
noYBeHHad, rnyOHHHAR 041049 BeHHAs, BHYTpHOpraHkamennas. dyinko-
XHMHYeCKHe OcoBEHHOCTH cpen oD TaHHA OPTAHHIMOR.
HNpuenocobnenna oprasnsMos K KUIHH & Pa3HEIX cpenax.

Buonormueckne  purmsl.  Brewmne BHYTPEHHHE  PHTMBL
CyTounsle W Tommunne parws, [IpucnocoBnentoets opranniMon
CEIOHHBIM HIMEHCHHAM VCIOBWH WHTHN,

AnsHennne Gopye opranmavob. TToHSTHE 0 KHIHEHHON thopme.
AKuztennnie dopMel pacTenuii: AEPeBLA, KYCTApHHKH, KyCTAPHHYKH,
MHOIOJISTHHE  TpaBel, OJHONCTHHE Tpasbkl, KHIHEHHKE (popmebl
HHBOTHEIX: THAPODMOHTEL, reobMonTel, aspobmontni, OcobeHHoCTH
CTPOeHHA H 0Dpaza mHIH,

buotuyeckre Qakrops. Buaw GHoTHueckmx H3AHMOAe He TR
ROHKYPeHLs, xulnnyectso, cumbunos u ero dopmur. [apasuri,
KOOnepa M, MYTYamniM, HOMMCHCATHIM (KBAPTHPAHTCTRO,
Haxneduuuectso).  Herpodmueckne  piammoneHcTams (Tonuyeckue,
thopuueckue, habpuueckue). Inatcnne HHOTHICCKIY BIANMOTEACTRH
ANl CYIIECTBOBAHMA  OPraHHIMOB B cpene  obuwranma, [Tpuuumn
KOHKYPCHTHOND MCKITIYEHHA,

Hemonerpaunn

Tabmunm w cxemsi:  «xonoruteckue haxTopris, «CreToBO
COCKTPY, « IKONOTHYECKHE IPYIITB AHBOTHEIX N0 OTHOLEHHIO K CBETY®,
«lennokpoBHbie WHBOTHBIEY, ¢« XOIOOHOKPOBHBIE  WHBOTHEIER,
«DHINOIOTHYECKHE aganTalnK AHBOTHRIX», «Upenel obHTAHHA
opradiiMory,  cbuonoruueckne  putMble,  «KHIHEHHRE (popMbI
pacTenuin,  lnsnennne  GopMB  KHBOTHBIXY,  « JKOCHCTEME
IIHPOKOJHCTBENHOrO  necay, «IKOCHCTEMA xBOlHOrO mecan, wllenn
nuTanums,  «Xmnuagecrson,  «llapazutisan, «Konkypeniman,
wCumOnosy, sKoMMencannivm.

Obopynosanne: repbapm PACTEHHT H HHBOTHRIX,
NPHCHOCOONEHHBIX K BAMRHMI0 PATIHYHBIX SKOTOIHISCKHX daxTopos,
repdapHi ceeToMOGHBLIK, TEHEMOOHBBIX H TEeHERRIHOCIMBLIX pacrenmid,
CEETOMLOOHBRIE, TEHeTHGHBLIE Il TEHEBRIHOCTHBEIE KOMHATHIE pacTeHH,
repbapis H KOTTe k1M TENIOODHBEX, FUMOCTORKHX,
MOPOIOYCTOHYHERIX  PACTEHME, uyvyela NTHI M 3peped, repbapHu
pacTenui, OTHOCAUIMKCA K rurpoduTaM, KeepofinTam, MEIOPHTAM,



KOMHATHRIE  DACTEHMS  JSHHBIX 'PYNIL,  KOJNIEKIHH  MBOTHELX,
OOHTAOWNY B pasHex Cpelax, rephapmm M KoneRuHE pacreHuii u
HHBOTHBLX, O0NANMIOWHX Sepramp NPHCOOCOBNEHHOCTH K CoToHHBIM
H3MEHEHHAM  VenoRAH AHIHH, repdapin M Konneximy pacTeHHi ©
HHBOTHBIX  PasiHYHBIN  KHIHEHHRIX hopa,  kKomaexuun WHBOTHEIX,
YUACTBYIOUMX B pasnuitmX GHOTHYeCKHX BIaHMOIeCTRUAN,

Mabopatopuan paiora  «Brmsnenue npHenocobienui
OPraHHIMOB K BIHAHHKY CBETN,

Jaboparopuan paiora «Brasnenne npHcnocobnenmii
OPTAHHIMOB K BIHAHHIO TEMIIEpaTy Ly,

Jaboparopuan padora CAHATOMUHECKHE OCOBeHHOCTH PacTeHR
H3 PasHbIX MeCT ODHTaHRD,

Tema 8, Dxonorns sngos n MOy, s i

IKonornyeckre XAPAKTEPHCTHEH  NOMYAR MY, MNomynauns  kax
OHOMormyeckan chcrema, Pomn HEQIHOPOOHOCTH Cpemnl, (hHIHYCCKHX
baprepor W ocobennocreii OHONOTHE  BHAOE & hopmuporan s
NPOCTPARCTBEHHON  CTPYRTY PRI nonynaumie.  OcHOBHEIE nokazatens
AONYAALUHH: SHCIEHHOCTS, IOTHOCTS, BOIPACTHAR W IONOBAA CTPYKTYPA,
PORIAEMOCTE, IPHPOCT, TEMIT POCTA, CMEPTHOCTS, MHIPAITHS,

Ikonoraeckas  cTpykTypa nonynsusn.  Ouelka yucAenHoOCTH
nonynanHy.  Jnuamuca NoNyNAuHe w e€ perynsums. Buorwveckui
NOTeHUMan  nomyasoms.  Monenwporanne AHHAMHKM OOy Asumy,
Kpussie pocra  umcrensocty NonynauuK. KpHesie Broknsamis,
Peryasumg wncnennocrsy MOMY/BUHH: POTE (GaKTOPOR, JABHCAL 1 e
JABMCALLMX OT MAOTHOCTH. KONOrHYecKHe CTpaterun BUAoB (r- w K-
CTPATEIHM),

Mousrne o6 axomormueckoli e BHAa.  MecrooBurane.
Muoromepuas  mogens onordHeckod mHwm Jw M, Xariukcona,
Pazmephl 3Konoruueckoil Huwm. [orenunanenas u PEANH30BAHHAS
HHIITH.

Bua kak cHerema MONynauni. Apeanksl Buaon, Buabi 0 ux
AHIHNEHHBE CTPaTerHl. DRONorHYeck e IKEHBAIEHTHI,

JakoHomepHOCTH  moBemenmMs  u MHTPAUHH  WHBOTHEIX,
Bronorugeckue whnazmy HYKEPOJAHLIX BHI0R,

Hemoncrpaunn

Moprper: Mx. M. Xarunncon.

Tabnwie: u cxenmpr: « IKONOTHHeCKie XAPAKTEPHCTHKH NOTYASIHKY,
ellpocTpancTaennag CTPYETYPA nomynauuuy, «BospacTaee MTHPaMK Ik



DTy, «(CKOpocTs 3aceienHs noBepxHocTH Jenum PAZTHYHbIMM
OpranMsMamiy, «Mogeas sxonorsyeckoi Humm Jhk. M. Xaruuncoran,

OGopyaosatve: repbapus PACTEHHIT, KOMIEKLHN MHBOTHLTX,

Jlabopatopnan padora allpucnocofnenns cevan PaCTEHHI K
PacCeneHHI»,

Tema 9. Ikonorus coofimecrn, FRONOrHMECKHE CHETEMBIL,

Coobutectea opranusvos. Buouenos u ero cTpykrypa. Ceasn
Mem Iy oprasusMamu s GHoueHoe.

INOCHCTEME  Far OTKpeITas  cueTema (A, [Tl Tenemn).
DyHKUHOHANEHBE GloKK OPraHHIMOB B 3KOCHCTEME: MPO,IYLeHTH,
KOHCYMCHTRI, penyueHTel. Tpoduueckue YpoeHu. Tpouyeckue uenn u
ceTH. ADHOTHYeCKHe GIOKH SkocHeTEM. MNoussl 1 HAM B SKOCHCTEMaXx,
Kpyrosopor semiects i notok JHEPTHH B 3KOCHCTEME,

OcHoBHbEe NokazaTenn sKoCHCTeMAL buomacca w npomyxums.
FKONOTHYECKIME MHPAMHIL YHce, OHOMacehl u aHeprim.

Hunamuwa  skocuemen, Kamacmpoghueerue HEPECipOLY,
Payvemyayun.  Hanpasnennsie HKOHOMEPHBIC CMeHB cooBllecTs —
Cykueccun. [leppuubbie u Bropunme CYKUCCCHM H HX NPHYHHBIL,
AHTpONOrenHsie posneiicTans na cYrueccHn. KnumakcHoe coobmectso.
buopasuoobpasne w  nomwora EPYTOBOPOTA  BELICCTE — OCHOBA
YCTOHYHBOCTH cooblecTe.

Hpuponnsie sxocuerembl. Ivocucmes aEP U perx. Iocucmens
Mopelt u pkeanes. Ixocucmetsi MVHOP, RECO8, CIIERETT, RVCIBIHD,

AHTPONIOTEHHIME  IKOCHCTEMBL, ATposKoCHCTEMa.  Arpouenos.
Pasnuans mescay anrponorennsng u NPHPOAHEIMH 3KOCHCTEMAMM.

Yphoskocuerems.,  Ocnosmsie KOMITOHEHTH  yploskocHeTem,
l'oponckas dumopa thayna. CunasTponnsamis FOPOACKOR  thayHer.
buonormueckoe n  xossiicrrennoe 3HAYCHHE  ErpojkocMcTeEM |
yphoskocHeTeM,

JakoHOMEpHOCTH (OPMHPORAHKA  OCHOBHEIX BIaHMOaeHCTRHH
UPraHusMoB B SKocHcTeMax., Pors kackaowoso shhema w ewdos-
sdicamopos  (kuovesvex éudog) e EVHERUONUPORaNIY  SK0CHemEen,
Mepenoc ameprum w  Bemects MERTY CMEEHBIMH IKOCHCTEMAMM,
Yerolunsocts  opraniavos, MONYNALUMA M 3KOCHCTEM B VCAOBHSAX
CCTECTBENHBIX H AHTPONOTEHHBIN BO3NCHCTENET

Mexantzmnt  sozdeiicmaus FASPAIHENUN  PAsHWX  WMUNOE  wa
c_}ﬁﬂpamm;,uemm% ORI UM RO, ji‘ﬂ?‘?_}-t'lﬂifﬁﬂHHfl-H I INACHCHIE MO
VPOEHAY,  OCHOSHL  FROTOSHYNECK o0 HOPMUPOSAHER  QHMPOROZeHHo20



sosdeiicmens. Metomouorus MOHHTOPDHHTA  ECTECTBEHHBIX M
AHTPOTIOIEHHBIX SKOCHCTEM.

Hemonerpaunn

Toprper: A. Jix. Tencan,

Tadanuel »w cxempr «CTpyKTypa Guouenozas, «JkocHCTesa
IMHPOKOIHCTBEHHOMD  mecaw, o« IKoCHCTEeMa XBOHHOTO  Jiecas,
«DynKuHOHATEHKE TPYTITH OPraHHIMOB B JKOcHCTEMED, «KpyroBopor
BEILECTE B 3KOCHCTeMe», «llemu nuTanms (nacTGrmmHan, AETPHTHAS Ji5,
«IKONOrMYECKan  nupamuia HHCeLy,  «DKonorHYeCKad  nHpaMmia
BHOMACCHY,  «IKROTOrHUecKas MHpamuiga  sHeprums,  «Ofpazosaune
Bonota», «lleppuysas  cyxkueccusy, «Boccranornenwe neca pocae
nosxcapay, «IKoCHCTEMA 03epan, «ArponeHosy, «Kpyrosopor semects u
NOTOK IHCPriuM 8 arpouenoies, «llpumeps ypBookocHcTems,

Obopynosanne: repSapmn PacTeHHl, KONTEKUMH HACEKOMBIX,
TyHela nTHU @ sseped, repfapme  KyneTVpHEIX W THKOPacTY LHx
PACTEHH, AKBAPHYM KAK MOIEIIb YKOCHCTEME].

Npakruyeckan paGora «Mayaenne n onucanme YPOOIKOCHCTE ML,

Jaboparopuas  padora «Maysenne pazmoofpazus  Menwnx
AOMBEHHEIX YNEHHCTOHOIHX B PA3HBIX IKOCHCTEMAX .

IKCKYpenn «IKCKYPCH B THIMAHEI OHOreouesos (B ayGpasy.
Depesnsk, ensnuk, Ha CYXONONLHLIH WA nofimennsldl myr, 03epo,
DOTOTO )5,

Iexypena  «Dxckypens § Arpo3KoCHCTEMY (Ha NONe WIH B
TEITHYHOS Xo3sicTao s,

Tema 10. Buocepa — caobansnan skocHeTema

Euocdiepa — obennaHeTapan obonodka deMnu, rae cyuwecteyer
HIW CYWIECTBOBANA WH3Hb. PazeurHe npeactasnenwii o buocdiepe B
TpyAax 3. 3weca. Yuenwe B. H. Bepragckoro o buochepe. Ofnactn
Ouocdeps! i e€ cocran, Husoe BelEecTRO Buocdeps 1 ero divakunm.

JAKOHOMEPHOCTH  CYIIeCTROBAHMS Ouocepul.  Ocobennoctu
Guocdiepsr kak rofaibHOl MKoCHCTEMBI. HAuHaMHueckoe papHOBECHE B
buocdepe. Kpyrosoporsl pemecrs DHOTEOXHMHYECKHE  THKITEL
\yraepona, asora). PHTMHYHOCTS ABNeHnii B Duochepe,

JonaneHocts GHocepel. [Mowstie o Gome. OcHomrHEe OHOMBI
CYUIR: TYHIpa, XBOMHME /€A, CMEWIANNRIE H INMPOKONKCTBEHHBIE Necd,
CTEMH, CARAHHEI, IMYCTERIHH, TPONHYeCKHe JTeca, E!hi{'.ﬂll'ﬁl"ll."lphﬂ. KJII'IMH'T,
PACTHTENLHREH H HHBOTHEI MIP SHOMOB cy1m,



CTpysrypa m dyHxums supex CHCTEM, OLEHKa HX pecypeHOro
MoTeHUMANa i drochepubx dyHKLMii,

Aemoncrpaunn

[Toprpers: B. M. Bepuagckuii, 9. Joce.

Tabmuue v exemut: «Teoctepn Temmin, «kpyrosopor asora B
npupader, «Kpyrosopor yroepoma npupoaen,  «Kpyrosopor
KHCIOpoaa B npupoges, «Kpyrosopor somm s mpHpoaer, «OcHoBHLE
bHOMEl cywmn, «Knumarwueckue nosca Jemamn, «Tynapan, «Taiiras,
«CMemanHui necy, «llupokonucreennnii gecy, alrenss, aCasanaan,
«llycriasy, « Tpommecknii necs.

Qbopynopanme: repbapus pacrenuti PA3HBIX DHOMOB, KOAMEKIMH
HHBOTHRIX,

Tema 11. Yenorer n oxpymawonias cpena

IKONOTHYECKHE KPHIHCEL 0 HX npuunHsl. Boaneficrene uenopeka
Ha  Ouocepy. 3arpasHenne BosmyIIHOMN cpeael. OxpaHa Bo3gyxa.
Jarpassenue BogHON cpen. Oxpana sopsmx pecypeon. Paspymenne
noseel Oxpaxa modBeHx pecypeon. MameneHne Kinmara,

AHTponoreHHoe rosleficTRie Ha pacTHTensHBIH 1 KHBOTHLI MHPp.
Oxpana pacTHTENLHOID M WHBOTHOTD MApA. OCHOBHEIE NPHHUKNE
OXpaner npHponel. Kpacneie gaprn, Ocofo oXpadsembre NPHPOIHER
TepprTopiy (OOIT). Borannyeckne caas 1 so0a0rHyecKme APKH.

UcHosHbe NPUHUHIGL yeTOHRYHBOTG PE3RHTHH 4eN0BeYecTBa o
npaponsl.  PaudoHansHoe  npHpononoanioBasme M COXPaHeHHe
Ouonorideckoro  passooGpammAa 3eman.  OBmme SAKOHOMEPHOCTH
T0DANBHEX  IKONOTHYECKHX KPHIHCOB, (COBEHHOCTH COBPEMEHHOMD
KPH3IHCA H 870 BEPOATHLIE MOC/e1CTEHA,

PazsnTie METOI0B MOHNTOPHHIE PAIBHTHS OTACHHIX TEXHONCHHREIX
NPMIECCOE. Cricmemunie NECTEOORAN IR nRepexoda K
pecypeochepesaroweti  u KOHEVPEHMOCROCOOROU  sHepaemie,
Buonozuneckoe  pamooBpasue ouopecypen,  Hayuonassusie
HHDOPMORNUONNSIE Cuchemb:, abechenusaioume docmyn K HNGOPMaL L
0 COCMOANMID  OMOSTbHBIX  Gudos o swocucmest.  Oeonosul

IKOPEAONTH IKOCUCTHIEN u cHocotog GornEie e
Ouonospexcoersy, Pexoncmpyrytin Moperux u nasemwsx sxocucmen,
Hdemoncrpannm

Tabauuer u cxemm: «3arpssHerue atMochepns, «3arpazHeHHe
MHAPOCHEPEy, «3arpasHEHHE [OMBRID, «llapaukonbiit sherts, «Ocobo
OXPaHAEMEIE NPHPOLHEIE TEppUTOpHIY, «Mogenn vnpasisemoro Mu pas.



OBopynoBanme: thovorpadmn  oxpansesaix PACTCHHA H HHBOTHRIX
Kpacnoki kmira Poceuiickoii Degepanuu, Kpacnoii kamry PErHoHa.



MNIAHHPYEMBIE PE3Y.IBTATEI OCBOEHHS NPOIPAMMBI
N0 BHOJOTHH HA ¥YPOBHE CPEJAHEIO OBLUETQ
OBPAZOBAHHA

JHYHOCTHBIE PEIYJIBTATHI

POIOC COO yeranasinsaeT TpeDOBAHNHA K PEIYILTATAM OCBOCHHA
OBYAIMHMACA NPOrpaMs cpeirero obiero obpazoBans; THIHOCTHLE,
METAIPEJAMETHRIC H MPEIMETHRIE.

B cTpyxType NHYHOCTHBIX Pe3yNETATOR OCBOCHHA NMPOrPAMMBl [0
DHONOTHH  BBUICNEHH  CHSIYIOIHE  COCTABMMIOUIHE:  OCOIHAHWE
ODYHAOUIMMHCA POCCHICKOH TPamIaHCKol HASHTHYHOCTH — FOTOBHOCTH
K CAMOPASBHTHIO, CAMOCTOATENLHOCTH H CAMOONPEOeNcHHID, Hoadluie
Momueayiy K oDYUEHHID DHONOTHH, Welewanpasientoe paseumie
BHYTPEHHHX yDeWIeHHil THYHOCTH HA OCHOBEE KIKYEBHX USHHOCTEH K
HCTOPHYECKHX  TPaguUMil  paisuTHs  OHONOrH4MECKOro  SHAHHA,
COMOBHOCHTL I CROCOOHOCHE 0DYYAIIUMXCH PYKOBOICTBOBATECHA B CEOSH
AeATENbHOCTH  UEHHOCTHO-CMBICTIOBLIMH - YCTAHOBEAMH, TNPHCYIIHMH
cHeTeme  OHOMOTHYECKOrD  ODpRIOBAHMA, HATWYME HPAEGCOIHAHUA
IHONOMMYCCKOR  KYARTYPBL. CROCODHOCMUY cmaeunb 11€H H CTPOHTH
WHIHEAHIE MJIAHEL

JluunocTHRE pPe3YARTATE OCBOSHHS MPOTPAMMEL MO GHONOHK
JOCTHIAKTCN B eAMHCTEE YHeDHOH H BOCIHTATENLHOH ASATEILHOCTH B
COOTBETCTEHH € TPRAMUMOHHEIME POCCHHCKHMH COUHOKYILTYPHBIMH,
HCTOPHHECKHMH H AYXOBHO-HPABCTREHHBIMH LEHHOCTAMM, NPHHATEMK B
oDIECTRE  NPABHIAMH H  HOPMAMM TOBSASHHA H  CHOCOBCTBYROT
MEHIECCAM CAMONMOIHAHAA, CAMOBOCTIHTAHHWA M ¢3M£}FIEI}HHTHH, PAIBHTIAH
BHYTPEHHEH NO3WIHN JTHYHOCTH, MATPHOTHIMA H YEAOWEHHA K 3AKOHY W
NPABONOPAAKY, “ENOBCKY TPyOa H CTapueMy TOKOIEHHIO, BIaHMHOIO
YBAWEHHA, OepeHOro OTHOIEHHA K KYJRTYPHOMY HACICIHKD W
TPaaHIHAM MHOPOHAlHOHANBHOIO Hapona Poccriickoi  Penepaiiim,
NPHPOIE H OKpY®RaKeH cpene.

JIMYHOCTHLIE  pesylibTaTel  OCBOeHHS  yuebHOro  mpemMerta
«bHOAOIUAY  DOMAHB  OTPRMATL  TOTOBHOCTE M CNOCODHOCTE
ODYUAOUIANCE  PYKOBOACTBOBATLECH  ClPOPMHPOBAHHOH  BHYTPCHHEH
MOIHUMER THYHOCTH, CHCTEMOH USHHOCTHLIX OPHEHTAUMHA, NOIHTHBHLIX
BHYTPEHHHX VOERIEHMI, COOTBETCTEYIOMMX TPAAMIMOHHEM LEHHOCTAM
poccHAcKoro odwecTsa, PACINMPEHHE KHIHEHHOTO ONBITA W OnkITa

. =



ACATENRHOCTH B TpOUECCe  PeatHIalMH  OCHOBHLIX  Ha npasnenHi
BOCIMTATENLHOM NeTe/ILHOCTH, B TOM YHCAE B YACTH:

1) rpasaanckoro Boen wranmm:

CPOPMHPOBAHHOCTL TPRKIAHCKON TO3HIHN ODYYAOIIETOCH  Kak
AKTHEHOTO H OTBETCTREHHOIO WIeHa POCCHACKOTO obmecTsa;

OCOSHAHHE CBOMX KOHCTHTYUHOHHBIX npaB u  obs3aHHoCTel,
YBANEHHE 3AKOHA H [1PaBONOPAIKA;

TOTORHOCTE K COBMECTHOH T1BOpYecKoH mesTenhHOCTH npH
CORTAHME YHEOHRIX NPOSKTOR, PELICHHH yYeBHbIX M NO3SHABATENLHAX
3ANAY, BRIMOITHEHHH DHOTOMHYeCKHX IKCIEPHMENTOR:

CHOCODOHOCTE ONPEAeNATE CODCTREHHYEO MOHIIHID MO OTHOMEHHIO K
ABIICHHAM COBPEMEHHOMN MHIHW H 0D bACHATE ei;

YMEHHME  VUMTRIBATE B CROMX  [JelcTEMAX  HeoOXOmHMOCTE
KOHCTPYKTHRHOTO B3auMOIeHCTBHA mojiell ¢ pasHeiMH yOemIeHAAMHA,
EYALTYPHBIMH NEHHOCTAMH H COIMANBHBIM NOI0MEHHEM:

FOTOBHOCTD K COTPYOHMMECTEY B TNPOLECCe  COBMECTHOro
BRINOMHEHHA y4eOHBIX, MOIHABATCALHBIX M HCCASIOBATRNLCKHX 34044,
YBAKHTEIEHOTG OTHOWCHHA K MHCHMIO ONTOHEHTOB TPH OOCY #1eHHH
CMOPHBIX BONPOCOB DHOMOTHYECKOTO COASPIKaAHNS,

FOTOBHOCTE K MYMAHHTAPHOH 1 BONOHTEPCKOH A TEBHOCTH;

2} MATPHOTHYECKOTD BOCTHTANHA:

CROPMHPOBAHHOCTE  POCCHICKONR  IpaknancKoll  MASHTHYHOCTE,
MATpHOTHIMA, VBAKCHHN K CBOEMY HAPOIY, YWYBCTBA OTEETCTECHHOCTH
nepea Ponunoil, ropaoctu sa ceoil kpaii, cnoto Poauny, ceoll aswik
KYNLTYPY, NPOLLIOS W HACTOALLEE MHOTOHALHOHANLHOTO Hapoaa PoccHn;

UCHHOCTHOS OTHOLISHHE K IPHPOAHOMY HACTeIHI0 H MaMATHHKAM
ApHPOaLL,  nocTHwennsam Poccid B Haywe, McKyccTee, cnopre,
TEXHOMOTHAX, TPYIE;

¢HOCODHOCTE OUEHHBATE BKIA)] POCCHICKHY YYEHLIX B CTAHOBNEHHE
H PasBHTHE OHONOTHH, NMOHUMAHMA IHAYMEHHA OHONOIHH B NOIHAHKH
FAKOHOB NPHPOILL B #HIHH Ye0BCKA H COBPEMEHHOTO obILeCTBA:

HACHHAN YOeWIEHHOCTE, IOTOBHOCTE K CAYKEHHID H SALIATE
Oreuectra, OTBETCTBEHHOCTS 38 ero cyanby;

3) AYXOBHO-HPABCTRENHOI0 BOCTIHTAHNA!

CCOZHAHHE TYXOBHBIX LEHHOCTEH pOCCHACKOro Hapoa;

CHOPMHPOBAHHOCTL  HPABCTBEHHOMD  COSHAHMA,  ITHYECKOro
NOBEIEHNA,



CMOCOOHOCTL OUEHHBATL CHTYAHMIO W MPHHAMATE OCOTHAHHBIE
PELICHHN, OPHEHTHPYACH HE  MOPATLHO-HPARCTBEHHBIE HOPMEL  H
LEHHOCTH;

OCO3IHAHHE THYHOIO BKIA/A B IOCTPOEHHE YeToiMnBoro Bynymero:

OTBCTCTBEHHOE OTHOLIEHHE K CROMM POIHTENNM, COIAAHWIO CEMBH
Hd OCHOEE OCOIHAHHOMO NPUHATHA LEHHOCTEH CEMEeHHOH EHIHH B
COOTBETCTBHH C TPAAHLIHAMY Haponos Poccu;

4) HCTETHYECKOTO BOCONTANNA:

ATETHYSCKOE OTHOWEHHE K MHPY, BKIOMad 3CTETHRY Ohita,
HAYHHOIO M TEXHHYECKOTO THOPUECTRA, CNOPTA, TPYAd, 0bIecTBeHHBIX
OTHOLIEH W,

MNOHHMEHHE IMOLMOHATBHOTO BOZMEHCTEHA WHBOH NpUpotel K ed
LHEeHHOCTH;

FOTOBHOCTE K CAMOBRIDEMKEHHIO B PasHhIX BHAAX HCKVCCTRE,
CTPEMIEHHE NPOABAATE KA4ECTBA TEOPYCCKON NTHYHOCTH;

5)  dmsuueckoro pocnuTanHA, GOPMHPOBAHMA  KYJALTYPLI
JOPOBLA H YMONBOHATEHOTO DAATOMOJY 4 HH:

MOHHMARHE H PEATH3AINA 300poBore H DesonacHoro obpasa wHiHN
(3mopoRoE NHTAHHE, COOMONEHHE THIHCHHHECKHX NPaBHI W HOpM,
COANAHCHPOBAHHEN PERHM 3AHATHE H OTAkIXA, perynapras dusHYeckan
AKTUBHOCTE ), DeperHOro, OTBETCTBRHAOTD H KOMITETEHTHOTO OTHOLICHHA
K coOCTBEHHOMY (PHIHYECKOMY H NCHXHYECKOMY 3A0DOBLIO:

MOMHMAHHE LEHHOCTH NPABKI HHAHBHIYAILHOIO H KOMIEKTHRHOTO
Ge30NaCHOr0 NOBENEHHA B CHTVALMAX, YIPORKAOUINX 3I0POBEI H KHIHN
moe;

OCOIHAHWE TIOCNENCTBHH M HENPHATHS BPEOHBIX [PHBLIMCK
(ynorpebnenns ankorons, HAPKOTHKOB, KYpeHus);

6) TPYAOBOIO BOCIHTAHNA!

rOTOBHOCTE K TPyAY, OCO3HAHHE HEHHOCTH  MAacTepersa,

TpyaonohHe;
FOTOBHOCTE K AKTHBHOH JEATENBHOCTH TEXHOMOTHYECKOH @
COLHATBHOH HANpapneHHOCTH, CHOCODHOCTE HHHIMHPOBATb,

MTAHHPOBATE H CAMOCTOATENBHO BEITOMHATE TAKYI) ACHTENLHOCTE;
HHTEPEC K pasnHYHeiM chepaM npoheccHOHAIBHONH AERTCIBHOCTH,
¥MEHHE COBEpINATE OCOo3HaHHKA Bebop Oyoywed npodeccun n
PeaTM30BEIBATE CODCTREHHEIE JKHIHEHHRIE MNAHEL
MOTOBHOCTE W CTIOCOOHOCTE K 0DPa30Banmio W caMooGpasoBanuio Ha
NPOTAMEHHH BCell AtHIHM;



7) IROTOTHYECKOTO BOCHHTANNAS

IKONOTHISCKH  LeNecooDpasHoe OTHOIIEHHE K OpHpONE  Kak
HCTOMHHKY HHIHH Ha 3emae, 0CHOBE €€ CYLICCTBOBAHHA:

MOBEILCHHE YPOBHA SKONOMHYECKOH KYIRTYPB: NpnodpeTeHne
OTTRITA MIAHHPOBAHHA NOCTYIKOE H OLEHKH HX BOIMOMKHBIX MOCTSACTBHI
AN8 OKPVHAKLLEH Cpeas;

OCOIHAHHE 1NODANEHOIY XAPAKTEPa IKONOrHYecKMX npobnem ®
nyTeH X pelleHH;

CHocODHOCTL  MCMIONLIOBATE  NPHOGPETAEMEIE NPH  H3YYEHHH
DHOMOTHH SHAHMA W YMEHWS [PH pelleHHH TpolieM, CBAZAHHBIX C
PAUHOHAIRHBIM NpUPOOONOIEIORAHHEM  (Cobmoaenne MpaBHI
MOBENeHHA B OPMPOAC, HANPARNEHHLIX HA COXPAHEHHE PARHORECHA B
IKOCHCTEMAX, OXPAHY BHIOR, 3K0CHCTEM, BHocheph);

AKTHBHOC HENPHATHE JEACTBHE, NPHHOCHINMX BpeJl OKpYMRKaoie
MPHPOAHOR  CPEle, YMEHHE TNPOTHOIHPOBATE  HeBnaronpusTHhE
SKONOTHYECKHE  NOCAENCTBHE  OpeanpMHMMasMuX  gedcreuid  #
MPeIoTEPAIATE HX;

HATHYHE [E3BHTON0 IKONOIHYECKOrD MBILLUIEHHR, 3KONOTHYECKOH
KYILTYPEL, ONBITA AEATENBHOCTH 3KOMOCHYECKOH  HanpaBieHHOCTH,
YMEHHA PYKOBOACTBOBATHCA HMH B NO3HABATENLHOH, KOMMYHHKATHEHOH
H COIHATBLHOH NPaKkTHEE, TOTOBHOCTH K YYACTHIO B MpakTHYeCKoil
JeATEILHOCTH JKMIOrHYecKoH HanpasieHHOCTH,

B} ueHHOCTH HAYMHOTO NO3HAHANA!

CHOPMHPORAHHOCTE MHPOBO3IPEHHSL, COOTBETCTBYIONMIETO
CORPEMEHHOMY YPOBHK) PasBHTHS HAYKHW W ODLIECTBEHHOH NPaKTHKH,
OCHOBAHHOIO Ha  JNHATOTE KVILTYP, CHOCODCTEVIOWET) (COIHAHHI
CBOSTC MECTA B NOJIHKYILTYVPHOM MUpE;

COBEPIIEHCTEOBAHHE A3ILIKOBONH W HHTATENLCKOH KEVILTYPL KaK
cpefcTRa BIauMoielcTEHA MERAY JTOARMM H NOIHAHKE MHPA,

NOHHMAHHe crelH@HKH DHOA0M MK KaK HayKH, OCOSHAHHA e PO B
'Ii}DFI'MHPﬂB-EHF"IH PAUROHITBHOT O HAYHHOD MBI L2 HHS, CO3MaHMH
HEAOCTHOTO MPCACTABIEHHA OO OKPYKAIOLIEM MHPE Kak O SAMHCTEE
MPHPOAL,  4enoBeka MW ofEcTBa, B NO3HAHHA  NPHPOOHEBIX
AKOHOMEPHOCTER W peweHnH npofiem  coxpaHeHHs NPHPOLHOTO
PABHOBECHA;

YOCKACHHOCTE B JHAYHMOCTH OHONOrHH ANf  COBPEMEHHOMH
UHBHIHIANHK! 0DecrevyeHHs HOBOIO YPOBHS pPa3BHTHA MEIHLHHEIL,
CO3JauHe  fepclekTHBHLIX  OHOTexHONOrHH, cnocobuex  pemwarts



PecypeHEe NpobieMsl PA3BHTHA YeN0BEYECT S, TIOHCKA nmyTeH BhIXOA Wi
rAoDALHEX IKONOrHYeckHy npobneM W oBecreyedis nepexona K
YETOHYHBOMY Pa3BHTHIO, PALUKOHATBHOMY HCNOLI0OBAHHKY (TPHPOIHER
PecyproB B (POPMUPOBAHHIO HOBLX CTAHIAPTOR HHIHN:

FHHHTCPECOBAHHOCTE B NONYYeHHH DHONOTHIECKHX 3HAHM B Leaax
MOBBIIEHHA 0OWEl KyILTYPEIL, ECTeCTREHHO-HAYIHO FPAMOTHOCTH, KaK
COCTARHOR  4acTH  (WHEUHOHAALHOH IPAMOTHOCTH oDyyYaOLWMxCH,
hopmupyemoit npn uzyuenun Guonorin;

MOAHMAHHE  CYIHOCTH  METONOB TO3HAHUA, WCIOIbIYEMBIX B
CCTECTREHHLIX HAYKAX, CIOCOOHOCTH HCIONB30BATE MOMYIAEMbIE SHAHNA
AN AHAMHIA W ODBACHEHMH  ABNCHHI  OKPYIKAIOMErD Muapa M
NPOHCXOIALIHY B HEM  HIMCHEHHH, YMEHHe 1e1aTh obocHOBaHHbE
JAKMOMEHUA HA OCHOBE HAYYHBIX (JAKTOB H HMSIOIIHXCA JaHHLIX ©
LUETBI0 MOIYYEeHHA JOCTOREPHBIX BRIBOAOR,

CHOCODHOCTL  CAMOCTOSTENRHO — MCHONBIOBATE  BHONOTHYECKHE
SHAHWA 118 PeIieHHa npobieM B peansHbIX KUIHEHHBR CHTYALHAK,

OCOTHAHHE UEHHOCTH  HAYYHOH  OesTelbHOCTH, TFOTOBHOCTE
OCYHIECTBIATE  NPOCKTHYID MW MCCASAOBATENBCKYI0  JESTENLHOCTL
HHAHBHIYANLHO M B Ipynne;

MOTOBHOCTE H CNOCODHOCTh K HENpepLIBHOMY oDpasoBaHMio o
CAMO0DPAZ0BAHMIO, K AKTHBHOMY MOAYMCHHIO HOBBIX 3IHaHMil 1o
GHOMOTHN B COOTBRTCTRHH C WHIHEHHEIMH NOTpeBHOCTAMY,

METAIPEIMETHBIE PE3YILTATHI

MetanpeMeTHele pe3yibTaTH  OCROCHHA y+eGHOrD npcaMera
«BHOAOTHMAY BKIIOYAOT: 3HAYHMBIE 118 (POPMAPOBAHHA MHPOBO3IPEHKA
oDy IIHXCH MEIHCUHTUTHHAPHER (MEKNPEeAMeTHRE) 0DMeHavUHbIE
MOHATHA, OTPAKAOMIME LEAOCTHOCTE HAYYHOH KapTHHB MHpa M
CHeuHpUKY METOAOB NOZHAHKA, HCTIONLIYEMEIX B CCTECTBEHHBIX HAYKax
(BeIICCTBO, JHEpPrMs, SBACHWE, MPOUECC, CHCTEMA, HAYYHbI thakT,
[TPHHITAIL, rHOoTesa, FAKOHOMEPHOCTh, 34KOH., TEQPHA, HCCHEIOBIHHE,
HADMIO/EHHE, HIMEPEHHE, IKCLEDHMEHT M JApYrde); YHMBEPCANLHEIE
vyeQHbIe AeHCTEHHA (MO3HABATCABHEIE, KOMMYHHKATHBHLIE,
PErYNATHBHBIE), obecrednsaromme dopmuposanie  GVHKIHOHATRHO
IPAMOTHOCTH H COUHAILHOH KOMIETEHUMH 00VYaIiHXCH, CIocobHOCTE
O0YUHAIOIINXCS  MCHOJIRIOBATE  OCBOSHHME  MEWHCIHIIHHADHLE,



MHPOBO3IPEHUECKHE 3HAHHA H YHHBepCANbHBIE yuebubie HeHcTeist B
NOZHABATENLHONH H COLMANLHON MpakTHke,

B pesyasTare mayuenws GHONOrHM Ha YpoBHE cpelHero obIero
obpazosanna y ofiysalomerocs 6yayT chopMHUpOBaREl MOIHARITENBHBIE
YHHBEPCANLIEE YiyeOunie NeHCTBHA, KOMMYHHKATHBHBIE YHHBEDCATLHBIE
YHeOHBIE NEHCTENA, PEryIATHEHbIE YHUBCPCATLHEE yuebunle aeficTans,
COBMECTHAN AeRTeNbHOCTE.

MeTanpenMerneie  pesyasTaThl OCBOCHHE NPOTPAMMEL  CPeIHET0
0011ero OBPASOBAHHA JOIKHE OTPANKETE;

OBnaienne YRRBEPCANLHLIMI YUelHLIMA NOSHABATEILHBIME
aelcrsanMNn;

1) Ga30BBIE JOrHYECKHEe TeHCTERRA:

CAMOCTOATENBHO (QOPMYTHPOBATE W AKTYANHINPOEATE npobleMy,
PACCMATPHBATH €€ BCeCTOPOHHE;

HCTIONBLIOBATE  [IPH  OCBOCHHH  SHAHAH NpHEMBl  TOrHYECcKoro
MLIOAEHHA  (4HATHIA,  CMHTE3a,  CpABHEHMA, KNaccHDHKALIHH,
0DODUIEHIT ), PACKPLIBATE CMBICT GHONOIHYSCKHX TIOHATHI ( BRLACAS TS HX
XAPAKTCPHLIE NPHIHAKH, YCTEHABTHBATE CBAIH C APYIHMH NOHATHAMM):

OMpEOensTs UedH NesTENRHOCTH, 3aganad MapaMeTphl H KPHETEPHH
MX  NOCTHACHMA,  COOTHOCHTE — PE3VILTATEL  JEATENBHOCTH  C
MOCTARIEHHBIMM LICTIMH;

HCTIIOABI0BATE DMONOrMYecKHe NOHATHA A7 0DLICHenNa DaKTOR W
ABACHHH HHBOH NpHpoik;

CTPOUTE JNOMHYECKHE PAcCyACHHA (MHIYKTHBHBIE, AelVKTHEHEIE,
MO AHANOrHH), BHABIATD SAKOHOMEPHOCTH M NPOTHBOPEYHS =
PACCMATPHBACMBIX ARNEHHAX, (OPMYIHPORATE BRIBO/IL 1 JAKITIOHEHMS;

NPHMEHATE  CXEMHO-MOOENbHBIC CPEICTRa /N4  NpencTaR/IeHHA
CYIECTREHHRIX CBAICH W OTHOIIEHHA B MIyYaeMblX OHONOrHYSCKHX
00beKTax, 4 TaKme NpOTHROpedHil pasmoro [P0d, BRISBIAEHHLIX B
PATTHHHBIY HHPOPMALHOHHBIX HCTOUHHKAX,

paipadaTeiBaTs TAAH PEILEHHA NPOONeMEl ¢ yuéToM aHANMIA
HMEHIIHXCH MATEPHATBHBIY H HEMATEPHANTEHEIX PECYPCOR;

BHOCHTE KOPPEKTHBEL B JEATENLHOCTR, OLUSHHBATE COOTRETCTEME
PEIVILTATOR UE/IAM, OLUeHHBATE PHCKH NOCHEACTRHE AeATENBHOCTH?

KOOPIHHHPOBATE W BBUIOJAHATE PadOTY B YCNOBHAX pealibHOrO,
BHPTY ATEHOTO H KOMOHHHPOBAHHOMO BIaHMOACHC TR,

PA3BHBATE KPEATHBHOE MEBILUNEHHE NpH  PEIICHHH KHIHSHHBIX
npotmem.



2) Gazonbie HECaEd0BATEIhCKIE delicTR;

BAANETE HaBbikamu yHedHO-HeChenOBATeNECKOH NPOeKTHOMH
ACHTENBHOCTH, HABRIKAMH PESPCLICHMA  NpobieM, cnocobHocThio 1
FMOTORHOC TR K ﬂHMﬁﬂ'TDHT&.‘IH{ﬂM}’ MNOHCKEY METOHOR PeLIECHHSA
MPAKTHYECKHY 39704, PHMEHEHHIC PAITHYHRIX METONOB MOSHANNS:

HENOILIOBATE  PATIMYHME BHAE JEATEABHOCTH Mo [OIY4YeHHIO
HOBOTO SHAHWN, ero HHTEPIpeTalMy, NpeobpasosaHmo | HPHMEHEHHID B
YUEOHBIX CcHTYAUHAX, B Tom dHCHE  [pH coznaumu  yyebHwnix n
COUHANBHBIX MPOSKTOR:

(popMHPOBATL  HayuHmE T MLILEHHA, BARMIETL  Hay4HOI
TCPMHHONOM e, KIOYeRbiMH MOHATHAMM H METOmaMM;

CTABMTE W (opmynmposare  cofeTBennne F}Woaun B
0DPAIOBATENLHON TeNTENBHOCTH 1 HHIHEHHLIX CHTYALHAX:

BEIABNATE OPHYHHHO-CIEOCTREHHEIE CHE3H J AKTYATHIHPOBRATE
HOATY, BRIIBHIATE THIIOTE3Y e€ pelleHud, HaxoIHTh APryYMEeHTR a8
AOKA3ATENBCTEA CEOHX YTBEDH AeHHi, 3anasaTs ApaMeTPh B KpHTEpHA
DELIEHHA;

AHATHINPOBATE MONYYEHHEIE B XoMe PELICHHA 320840 PESYIBTATE,
KPHIHHECKH OUSHHBATE HX A0CTOBEPHOCTD, MPOrHO3HPOBATE HIMEeHeH e
B HOBBIX YCAOBHAX:

ARBATE OUEHKY HOBLIM CHTYQUHAM, OLCHHBITE MpHODPEe TEHH LI
ONLIT;

OCYIECTRAATE  HeNeHANPARNEHHLH oMk NEPEHOCE CPEeAcTR M
CHOCODOR AeHCTEHA B IpodecCHORATLRY IO cpemy;

YMETH NEPEHOCHTH 3HAHHA B OIHABATENBHYIO W NPAKTHYECKYHO
obnacTH HHIHEACATENBHOCTH

¥METE HHTEIPHPOBATE 3HAHHA M3 PaIHBIX NPpeIMeTHRIX o0nacTei;

HBLABHIATL HOBBIE HOCH, NPEmIaraTh OPHIMHANLHbE NOOXOAE |
PELISHHA, CTABHTE NPOBIEMEl W 3amaii, ACNYCKAOUIHE albTePHATHEHELE
peleHms,

3) padora ¢ nudopmanneii:

OPHEHTHPOBATRCE B PATIHMHEIN MCTOMHHKAX HHpOPMaLHK (TekcTe
YuedHOro mocobmm, HayuRo-lonynapuol nuteparype, SHONOTHYECKHX
CIOBAPEX M crpaBoYHHKAX, KOMOBITEPHEIY,  DazaX JAaHHBIX, B§
Hurepnere), AHATHINPOBATE HHQOPMALIMIO PAIMHYHLK BHAOE M thopm
NPCICTABNCHHA, KPHTHYECKH OUeHHBaTh & of AOCTOBEPHOCTE M
HENPOTHREOPE U HBOCTE;



hopmynuposats SAMPOCEl H NPHMEHATE PAsTHYHKIE METOLL npu
noMcke W 0100pe BHoAOrHYeckoli HHpOpManE, weobxonnmoli aax
BHITONHEHH YyeOHRX 3a0ay:

npHodpeTaTs OMBLIT HCNOTLI0BAHKE HHpOpMaLHOHHO-
ROMMYHHKATHBHBIX  TeXHOTOHiL, COBEPIIEHCTBOBATE  KY/ILTYpY
HKTHEHONO HCNOTBIOBAHAS PASTHYHAL IOHCKOBRIX CHCTEM;

CAMOCTORTENbHO BRIOHpaTs ONTHMANLHYI0 QopMy npencranneps
Brorormseckoii undopmarmn (cxemsl, rpadmin, aAnarpamm, TabIMLLL,
PHCYHKH 1 apvroe);

HCTMONKR30BaTh HAYYHLIFA RILIK B KayecTpe CpeacTea npy pabote ¢
OuonorHyeckoi nadopmaime- [PHMCHATE XHMHYeCKue, (pu3HYeckue
MATEMATHYECKHE  3HAKH W CHMBONSL dopMyITL, abbpesmaTypy,
HOMEHKNATYPY,  MCOONL3OBATE W NpeolpazoBLiBaTL SHaKOBO-
CHMBOTHUCCKHE CPLACTBA HATARIHOCTH:

BIANETE HABRIKAMH DACTIOSHABAHMA M SAUIHTH] HHOpPaL i,
HuhopMatonnoli 6e3onacHoeTH 1 YHOCTH,

Osaatenne YHHBEPCANBHLIMKA KOMMYHHKATHBHBIMHA
ACHCTRHAME:

1} obmenne:

OCYLUICCTRIATE KOMMYHHEAUHH BO Boex chepax xuIHM, aKTHRHO
YHACTBOBATL B IHANOrE MAW AWCKVCCHH Mo CYLeCTRY oO0Cy#IaeMaii
TEMBl  (VYMEHHE  3IanamaTh BOIPOCHl,  BRICKAIBIBATE  CYWACHHA
OTHOCHTENLHO  BRINOMHEHWS  npeliaraeMoi 3aNauM,  YYUTHIBATE
HHTEPECH! M COTIIACOBANNOCTD MOZHUMI Py T YUACTHHKOB JIHANOTE HIH
AHCKYCCHH ),

PACTIOIHABATL  HeBepDanbHLle cpencTRa  OOmEHms, MOHHMATE
SHAMEHHE  COLMANBHEX  3HAKOR, NpelNochlox BOSHHKHOREHMKA
ROHQIMKTHREG  cHTYAURE, yMeTs cMardars KOH(IHKTHE W BecTh
NePeroBOpLL;

BIAJETE PasiHYHBIMH CNOCODAME ODWEHHs 1 B3aHMOIeHCTRIA,
NOHHMATE  HAMEPEHMA JpYrux moneii. NPOSBIATE  YBAKHTCILHOS
OTHOWCHKe K coDeceannky W B KOppexTHOR fopme dopmyanposars
CBOH BOIpAIKEHH:;

PAIBEPHYTO W JOMMYHO  M3faraTh CROK) TOYKY JIpeHMN ¢
WCNONLIOBAHHEM A3bKOBRX CPELOTS,

2) COBMECTHAN JERTEABHOCTL:

MOHHMATE W HCMOMLIOBATE  NPEHMYLIECTRA KOoMaHIHOH |
HHAHBHAYATRHOH paboTel npn PelICHHK OHONOrHYeCcKoH npobnemMm,



ODOCHOBBIBATL  HeofNOIHMOCTL NPHMCHEHHA  TPYNTNOBLIX  opm
BIAMMOJIEHCTEHA NPY PeIIeHHH yuehHOH 3anaun;

BLIOMPATL TEMATHKY H MeTOHBI COBMECTHEIX neiicTaiudi o VUETOM
ODIIHX HHTEPECOB H BOSMOKHOCTEH KaKAOrO YieHa KOMIIEKTHBEA;

MPHUHMATE UCTH COBMECTHOH AENTENBHOCTH, OpPraHM3oBHLIBATE |
KOODAHHHPOBATL JAeHCTBHA N0 ef JOCTHMEHHN! COCTABISTE [LUI4H
ASHCTBHE, pacnpenenaTs POl € YHETOM MHEHHA YHACTHHKOB,
ODCYIE/IATE PEIVABTATE COBMECTHOI PaboTEL;

ONCHHBATL  KAYECTBO CBOSrD BENAA2 M KIKAOMD yYacTHHEA
KOMAHI(b B ODLLUMA pe3yneTar no pazpaboranHbm KPHTEPHAM;

Hpellarath HOBLIE NMPOSKTR, OUEHUEATE NACH ¢ [OZHIHH HOBHIHE,
OPHIHHATBHOCTH, NIPAKTHYECKOH SHAYHMMOCTH!

OCYMECTBIATL  MOINTHEHOE  CTPATErHYecKOe nopejeHHe B
PASIHAHEX CHTYAUHAX, TIPONRIATE TEOPYECTBO W BoODp@KenHe, GLITH
HHMITHATHBHLIM,

OBragenne yHUBCDCATENBIME PEry IS THERRIME TefcTE RIS

1) camoopranmsaumns:

HCNOARIORATE DHONOrHYECKHE SHAHHA 107 BHIABICHHR npodiem w
HX PEUICHUA B KHIHEHHBIX H YueOHBIN CHTYALMAX:

BHIOHPATE HAa OCHOBE OHONOIHMECKHX IHMaHMil Uelcmme
CMBICITOBBIC YCTAHOBKH B CBOHX JeHCTBHAX H MOCTYTRAX N0 OTHOMEHHIO
K HHBOH NPHPOIE, CROEMY SA0D0BBIO 1 FOPOBLIY OKPYAHARLLH;

CAOMDCTOATENMBHO  OCYIMECTRAATL [O3HABATENLHYIO AEATECABHOCTD,
BRUABAATE MpobieMbl, crasnTh B OpMyIHPOBATH coleTBeH b 3A0d4H B
O0PA30OBATENBHON JAEATENLHOCTH H AKHIHEHHBIX CHTYRLHAX,

CAMOCTOATENLHO COCTARAATL MAAH pelueHns npobieMsl ¢ yusTom
HMEIOLIHXCS PECypeon, CODCTBEHHBIX BOIMOKHOCTEH M TIPEINoYTeHIT:

AABATL OLEHKY HOBLIM CHTYALHAM;

PACIIMPATE  PAMKH  Y4eOHOTO npelMeTa Ha OcHOBE JIHUYHBIX
HPE IO TE HW;

AENaTk  OCOIHAHHBIH  BWBOP, ApryMEeHTHPOBATH  ero, Opatk
OTBETCTBEHHOCTE 38 PeLIEHHE,

OUEHHBATh NPHOOPETEHHEIA ONBIT;

CNOCODCTBOBATE  (OPMMpOBAHHKY ® NPOSBACHHID  IIHPOKOH
IPYOMLMK B pazHelX OGNACTAX IHAHWE, NOCTORHHO NOBLIIATE CBOG
ODPAIOBATENRHBIN i KYIETYPHLIT YPOBEHE.

2) caMOROHTPOIB:



JABATE OUSHKY HOBBIM CHTYAUMSM, BHOCHTEL KOPPEKTHBE B
JegTeNbHOC T, OUHEHHBATE COOTRETCTEHE PESVITETATOR Len M

BIAIETE HABBKAMH [O3SHARITETRHOH peiekcHs Kak ocosHanms
COBEPLIACMBIN NEHCTBUH H MBICTHTENLHE MPONECCOR, HX PEIVILTATOR H
QCHOBAHH, HCMONBIOBATE NPHEMKI peduiekcHi ans onewdku CHTYAaIImH,
ButOOpa BepHOO peLIeHHA;

YMETL DLUEHHBATE PUCKH H CBOSBPEMEHHO NPHHUMATE PEIIEHHA Mo
HX CHHAEHHIO;

NPUHAMATE  MOTMBEl M ApryMeHTHI APYrux  npH  adainze
PEIYIETATOR JeaTENLHOCTH:

3) npunaTme ceda n apyrux:

MPHHAMATL Ce0A, NOHHMAN CHON HEeNOCTATKH | AOCTOHHCTEA;

UPUHAMATE  MOTHEWE W aprymets APYTHX TIpH  aHanuze
PEIYALTATOR [(EATENLHOCTH:

MPHEHABATE CBOE NIPABO M NPak0 APYIHX Ha OLmOKY;

PA3BHBATE COOCODHOCTH NorMMaTH MHP C DO3MUMH apyroro
YEeNoBeKa,

NPEIMETHBIE PE3YIBTATEI

INpeamernbie  peaynstates  ocsoemus COnepmanns  yuedHoro
npeismeta «buonorusas wa yravGnéunom YPOBHE OpHEHTHPORAHEI Ha
obecnevenie NpodHIbHOO obyueHus obyuaMHRCE GHomOrMy, Onu
BIIOYAKOT, CTeUHQHYSCKHe 18 GMoToriy HAYYHBIE 3HAHHA, YMEHHA W
Chocobbl elieTeAll 00 ocBoeHMID, HHICpNPpETaUHH 1 npeobpasosanmio
SHAHHH, BHIOL ABATENLHOCTH mo NOMYHEHHI0 HOBBIX 3HAHHH W X
NPHMEHCHHIO B PARIHYHEIX yu9ebHpix, a Takke B PeanbHbIX FKHIHEHHBIX
CHTYauuax. Tpeamernsie pesynsrars: OPCACTABNEHbL N0 TOOEM HIYUeHRAL

llpenmerisie  pesynetati  ocsoenns yuedHoro  npeamera
“buonoraan B 10 kiacce nomic OTPAKATE;

CPoOpMBPOBAHIOCTE SHARKMH 0 MeeTe 1 PO OHONOIMHM B CHCTEME
CCTECTBEHHEIX Hayk, B (opMUpOBaHHM CCTECTECHHO-HAYYHOH KapTHHE
MHPE, B MOSHAHHM 3AKOHOR NpHPOIE | PEWEHHH  npobiem
PAHOHANBHOIO NPHPOLONOALIOBAHMS, o BRIIane  POCCHHECKHX M
3PYOERHBIN YUEHBIX B passnTHe GHOIOMHN:

BAANCHHE CHCTEMOH OHONONHMECKHX 3HaHui, KOTOPAS BEIIOYAEeT:
UCHOROMOAATAIMUHE GHOMOMMYeCKHe TEPMHHLL W NOHATHS  (#WHIHE,
KIAETKR,  OpramuaM,  mertabonmsM,  romeccras. CaMoperynsims,
CAMOBOCTIPOMREACHHE,  HACTeACTEEHHOCTS, HIMEHYHBOCTb, poct w



PasBATHE), DHOTOrHYeCKIe TEOPHH (Kn1eTounan reopua T, [lsansa, M.
[nefizena, P. Bupxora, XPOMOCOMHAR TEOPHA HACHEACTBeHHOCTH T.
Moprana), yuenua (H. M. Bapunors — o UEHTPax MHOroodpasHs |
NPOHCXOWIEHHA  KYABTYPHBIX PACTEHHE ), 3aKOHBI (ennuoobpasus
MOTOMEOR  NEpBOre  NOKOJICHHA, pacllenieHHds, YHCTOTLI raMer,
HESAEHCHMOrD Hacnenosanna . Mengeas, roMonormuecim PAIOE &
HACIeOCTBeHHOH wamenumsoctn H., M, Bapunosa), npusumn
{mmnnemzﬂtrapmrm};

BIAACHHE  OCHOBHLIMH  METONAMH  Hay4HOrO NOIHAHHA,
MCIONBIYEMBIX B DHONOIMYECKHN HCCIEAOBAHANK JKHBALK 00 LEKTOR
(onucanmne, miMepenne, HADNKIEHNE, JRCTIEPHMEHT );

YMEHHE BBIICAATH CYUIECTBEHHEIE NPHUIHAKH: BHPYCOR, KICTOK
NPOKAPHOT  H  JYKAPHOT, ODHOKNETOYHEIX. M MHOCOKIETOYHRX
OPranHIMOB, B TOM 4Hclle GakTepwii, rpuGos, PACTEHHH, WHBOTHRIX M
HEIOBERA, CTPOSHHA OPraHOB W CHCTEM OpraHoB PaACTEHHHA, WHBOTHBX,
HEROBCKS, OPOLECCOB MHIHCASATENLHOCTH, NPOTEKMIOLINY B OpramHIMax
PACTEHHH, HHBOTHEIX H YenoBeka, GHOMOIHYSCKHX npoleccor: ofMena
BEWECTE  (MeTaboauiM),  npespamieHus IHEPIHH,  OpoweHus,
aBTOTPOGHOND H TeTepoTpodHOro THNOE nHTaHMs, thoTocHnTeza |
KEMOCHHTE33,  MMTO33, Mel034, raMeToreHe:a. ImMOpHOreHess,
NOCTAMOPHOHANBEHOMD PA3BHTHA, PaIMHOMEHHA, HHIAHBHAVAABHOMO
PA3BHTHA OpraHMIMa (OHTOreHe3a), prauMoneficreusg I'eHOB, TETepoIHca,
HCKYCCTBEHHOMO oThopa;

YMEHHE ¥CTAHABIMBATE BIAMMOCEAZH MEMIY OPTAHOMIAMH KAeTKE
H HX (YHKIHAMH, CTPOSHHEM KNeToK PE3HBIX TRaHEH H X HyHKUHAMM,
MEWRLY OpPraHaMH H CHCTEMaMH OPraHOB ¥ PacTeHmi, MHBOTHBIX M
HEIOBEKA H HX  (YHKURAMM, MEKIY CHCTEMaMH OpraHoB M HX
(PYHKUKHEMH, MeTY ITanaMu obmesa BEIIECTE, ITANAMH KIETOYHOrO
HHEJA M HHIHEHHLIX UHKIOB OPraHMIMOR, FTanaMH IMOPHOHANEHOND
PAIBHTHA, TEHOTHNOM H (PeHOTHNOM, (eHOTHIOM | (paKTOpaMH cpess
ODHTAHMSN;

YMEHAE BRARIATE OTNHYHTENbHBIE NPH3HAKH AHBLX CHCTEM, B TOM
HHCIE PACTEHIH, MHBOTHRIX H MeoBeKa;

VMEHIE HCIIVIBI0EATE COOTBETCTRYIOLIHE BPIYMEHThI,
CHOTOTHYECKYI0 TEPMHHONOIHIO W CHMBONMKY 404 JoRazaTeNbeTna
POACTRA OPraHHIMOB PA3HMX CHCTEMATHYECKHX FPYI;

YMEHHE peate OHONOTHYECKHE 3JANAYH, BLIABISTL NpHYHHHO-
CICACTHEHHBIE  CBAIH  MEKIY  HCCISAVEMBIMM  GHOIOMHYECKMMH



TPOLECCAMH W SRNCHHAMY, NEaTh BHIBOIH M NPOrHO3EL HA OCHOBAHWH
MOMYHeHHLIX PEIyIbTATOR:

YMEHHE  BLINONHATE faboparophme i MPAaKTHYECKHE  paboTs,
cofUuosars  npasmna Ipi pabore ¢ vyebHpM o NaboparopHsim
0DOPYIOBAHHEM:;

YMEHHE BEUIBUIaTh FHIIOTESb, IPOBEPATE MX IKCTIEPUMEHTATL HEIMH
CPEACTBAME,  QOPMYTHpYR  uens HCCTCHOBAHMA,  aHAIM3IHPOBATH
HEVIYHERHbLIE PE3yILETATH M A€13TE BLIBOIR

YMEHHE YYACTROBaThH B YHebHO-HeCIen0BaTenbC KO pabore no
OHONOTHH, JKONOTHH H MEIHLMHE, NPOBOAHMON Ha Oase IUKONBHBIX
HAy4HLIX O0WecTR, H NyBrrano MPEACTABIATE MONYYCHHBIE PeIVIILTATSI
Ha YyHeHNYecknx Kondepenm:

YMEHHE  OUSHHBATE  JTHUECKHE  @CHeKTh CORPEMEHHEIX
Hecnenosannll 8 obnacrm Guonorum H MEIHUHHE! (KAOHHPOBaHME,
HCRYCCTBEHHO® OIIOZOTROPEHME, HANPABNEHHOE HIMEHEHWE TeHOMa W
CO3IAHHE TPAHCTEHHEIY OPraHisMoB):

YMEHHE  OCYIUIECTRNATE  OCOZHAHHELN BEIBOp By yed
npodeccuonanenoli nesrenHOCTH ofnacti  GHONOrHNM, MEHIHHbI,
BHOTeXHONOTHH, BETEPHHADHH,  cenbekoro  xoamicTsa,  mHerofi
NPOMBIIEHHOCTH, VIIyOIATE NO3HABATEN LHELH HHTEpec,
HATPABISHHEIA HA OCOIMAHHLIT BEIDOD COOTBETCTRY O npoteccun n
NPOADIREHHE DHONOrMYeckoro olpatopatus B OPraHHsaliex cpeatero
HPO(ECCHORATEHOTO H BRICIIETD 00paz0BAHMA.

lpeamernnie  pesymprars GCBOCHHA  yuebuoro  npeamera
wbuonoruas B 1 gracce nomicss, OTPAHATh:

CHOPMUPOBANHOCTE 3HAHMI 0 MecTe § poaH Guomorum B cucTeMme
CCTECTECHHBIX HAYK, B (OPMHPOBAHMH COBPEMEHHOH  €CTeCTBeHHO-
HAY4HOH KapTHHEL MHPE, B MOSHAHHH EKOHOR NPHPOIL W PemeHHn
IRONOTHEECKHX NpofaeM YeloreyecTsa, a TaKKe B PEHIEHAN BONPOCOS
PELHOHAILHONO NPHPOIONONLIOBAHHS, U B HOPMHPOBARH K TEHHOCTHOIG
OTHOINEHHA K npupone, ofmecTey, HENOBEKY, O BRIATE poccHBCKNX H
JAPYDCHHBIX YYEHBIN-OUOI0T0R B PA3EHTHE DHONOrAK;

YMCHHE Bmajlerh cHCTeMoOl OHOTOTHYECKIX IHAHKHHE, KoTOpas
SKTHHACT onpeleneHds # NOHHMAaHHE CYIIHOCTH OCHOBOMONArZIOLIHY
DHONOTHYCCKHX TEPMHHOBR H TIOHATHI LB, skockerema, Grocdiepa),
BUONOTHYEEKHE  Teopun (2BOMOUROHNHAY Teopus Y.  [apeuna,
CHHTETHYRCKAR TeOPRA JBomOMK), yaenna (A. H. Cemepuosa — o nyrsx
W HANpasneHusx ssomouns, B.H, Bepuanckoro — o Guocepe), saKons



(reseTwyeckoro pasnosecus JUk. Xapan u B. BaituGepra, saponsimeroro
cxoacrea K. M. Bapa), npassna ( MHHHMYMa FO, JInGhxa, sxonorngeckoii
HHPAMNIIEL IHEPIUK ), TUNOTEsH (FHTOTE A «mupa PHK» ¥, [unGepra);
¥MEHHe BianeTe CWC BRI H METOIAMMH HAYHHOMD MOSHANHA,
HEMOTBIYEMBIMH B GHONOTHYeCKHX HECIEDOBAHHAX HKWBBIX O0OLEKTOR W
IKOCHCTEM  (DnHCaHue, HIMepeHde, Habmomenue, IKCNEPHMEHT),
CrocobavMil BLIABTEHS 1 OLEHKNR SHTPOTIOTSITHBIX WIMEHEHU B NpHpone;

VMEHHE BLIACHATE  CYLIECTBEHHbIE MPHIHAKH: BHTOR,
DHOTeOUEHOZOB,  “xocHCTEM N Guocdepnt, cralManIupyoLero,
ABHAYIIETO H PAIPBIBAKIIE ECTECTREHHOTD o1hopa,
AINOTATPHYECKOTD W CHMOATPHYECKOTD BHAOODPAIOBAHNA, BIHSHMA
JABHIKY LM CHIl IBOITHOLIHK Ha reHodong TOMYIALHH,
UPHCNOCOOICHHOCTH  OPrasdsMos i Cpefie ODHTAHHA, YepeaoRaHHS
HaNpaBmenHi spomonHY, EPYTOBOPOTA BELIECTE H NOToka JHCPTHH B
FKOCHCTEMAX:

YMCHHE  VCTAHABIHBATE  B3AMMOCERIH MEXIY MNpoueccamu
JBOIHOIHH, ABMAYHIMMH  CHITaMM daHTPONOTEHEId, KOMIIOHEHTAMMH
PAVTHYHBIX IKOCHCTEM H NPHCOOCOGNEHHAMY K HuM OPraHu3IMon;

YMCHHE BHISBIHTE OTTHYHTeALHbie MPHIHAKH KHBEBLIX CHCTeM,
NPHCIOCODIEHHOCT  BHOOR X Cpenae obDHTaHMA, a0HOTHYSCKHX o
GHOTHYECKHX KOMIOHEHTOR JKOCHCTEM, BiawMoceasel oprammsmos p
cOODIIECTBAX, SHTPOMOTEHHBIX HIMEHCHHH B 3KocHCTeMmax  cpoeii
MECTHOCTH;

VMEHHE HCMONB3I0BATH COOTBETCTRYIOIHE ApryMeHTH,
buonormueckyro TEPMHHONOTHK) # CHMBOITHKY s AeKAIATeNnsCTRA
POIACTEA OPraHM3MOB PAIHBIX CHOTEMaTHYECKHX TRYNI, B3aHMOCBHZH
OpPraHHsMOB M cpeawl  obOWTaHH®, enHHCTRE HenoBeHeCKHX  pac,
HeobxonumocT coxparena MHOIO0DPAINE BHOOB H IKOCHCTEM Kak
YCIOBUA COCYIECTEOBAHHS NPHPOIE! H qEN0BEHeCTRa;

YMCHHE peliaTh OMONOTHYCCKHE 3a0add. BEMETATE MPHYHHHO-
CNCACTBEHHBIE  CEBAIH  Meway HCCICOYEMBIMHE - DHOITOTHYSCKHMH
HpoLeccaM u SBICHWAMM, NENaTh BHBOIL W MPOTHOIB HA OCHOBAHMK
MOTYICHHBIX PEIVIIETATOR:

YMEHHE  BRIDONHATL jNabopatopHuie w NPaKTHYeckHe  paboTs,
cobmonaThL nparkna mpu  pabote ¢ yuehueiM  w  naboparopHbin
oGopY JoBRaHEeM;



¥YMEHNE BLABHTATE MHIOTESH], NPOBEPATE HX IKCTEPHMEHTALHEIMH
CPencTBAMH,  QOPMYIHDPYS  uels HCCNENOBAHHA,  AHAIHIHPOBATD
oIV EH HBIE PEIVABTATEL H ASIaTh BRIBOIL,

YMCHHE YuacTBOBATE B yuelHO-HCCNeNOBATEIRCKOL pabote no
DHONOrMH, SKONOrus M MEAHIIHHE, NPOBOAMMOH Ha Oaze INKOMBHE
HaYHHBIX 00LIECTR, W nyBAHYHO NpeacTaBARTH NONYH9EHHBIE PEIYILTATE
Ha YMCHHYCCKHX KOH(ePeHIHAX

YMCHHE OLECHHBATD THNOTEIR] H TCOpHH O MPOHCXOK IEHAN HH3HH,
HEMOBEKA H YeNOBEYECKHX Pac, O NPHYMHLX, TOCISICTEHAX H Crocotax
NMPEAOTEPALIERHA TMODANBHBX MIMEHEHHI B Onocdiepe;

YMCHHE  OCYLIECTBAATE OCOIHAHHLIT Builop  Gyavied
npodeccHonantHoll  neATensHocTH B ofnacty GHONOMHH, SKONOTHH,
APHPOIONOTEI0BAHEA, MENHUMHL,  OHOTEXHOMOrUM, [ICHXOIOrHH,
BCTEPHHAPHH, CeNBCKOTO  NOINACTBA,  nMOIeRo NPOMBELIEHHOCTH,
YrayOaaTE noiHasarensHLI HHTCPEC, HANpPaRICHHBI HA OCOIHAWHLI
BRIDOP cooTheTCTRYIOmEN Npodeccnn i MPONOITAKeHHE SHOTOIHYSCKOrD
ODPAsOBANMA B OPraHMIAUNAX CpeTHErD NPOfECCHOHANLHOIO H BRICILErD
O0pazoBaHKA.
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