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TLTAHWPYEMBIE PE3V.IBTATHI OBVUEHKS VUEEHOIO
IIPE/IMETA

B cootsercteMm ¢ Tpefosanmsmu  (DemepankHOrC  rOCYIAPCTEEHHOTO
00paIOBATENLHOTD CTAHEAPTA cpemHero (mofHoro) ofmero ofpazoRaHMs K
PE3YIETATAM OCBOSHHS OCHOBHOH 00pA30BATENEHOR MPOTPaMME K OKOHYaHmo | |
KNacca y y4aluxes  HeoOX0aHMo cthpopMHpOBATE MHPOBOI3PEHHE,
OTBEYAIDIICE COBPEMEHHOMY VPOBHIO PAa3BHTHS HAYKH H obmecTReHHOM
MPAaKTHKH, 0OLIeveNoBeqeCKHM  LSHHOCTAM W WI€anaM  TPEXIAHCKOTo
00T Ba; OCHOBBl ~ CAMOPA3BHTHA  H  CAMOBOCIHTAHHA,  HABBIKM
COTPYAHHYECTEA CO CECPCTHHEAMH, IeThbMH MIAMIIETD BO3PACTA,

E3pOCTEIMH B oDpazomaTensHol, obuwecTremHo nonesHolf, yuefmo -

HCCTeNOBATENBCKOMH, MpoeKTHOH H JOpYTHX  BHIAX  [eATenbHOCTH;
FOTOBHOCTE H CHOCODHOCTE K 0DPazoBanHio, B TOM YHCIE CaMOOOPA3OBAHMIO, HA
NPOTAHCHHHE BCEH MHIHH; CO3HATENLHOE OTHOIIEHHE K HENpepLlBHOMY
obpazoBannio KaK VCIOBHMIO  YCMemHo# — npodeccHoHanBHOH  H

ol ecTBEHAOH JeATeTBHOCTH.

IIxoMEHAKH AOMKHE OCBOHTE MEKNPEIMETHRIE MOHATHA H YHHECpPCANBHEE
yyeOHbIe NeACTEHS M HAYYMTRCA HX HCHONE30BATh B y9e0HOH H MO3HABATENLHON
IeATeNBHOCTH, a TAKKE YMETh (JOPMHPOBATH M PeAnH3IOBBIBATE
HHIHBMIVaTLHELE o0 pazoBaTeNEHEE TPACKTOPHH.

JaaH0CTHEIE PeIyILTATH

* QopMrposaEne cOOCTEEHHON NOIAIMA N0 OTHOMEHHID K OHONOrHYecKo

HHPOPMALIHH, NONY4aEMOfT H3 Pa3HBIX HCTOYHHKOB;

* FOTOBHOCTE H  cnocobHocTs K ofpasosanmio, B TOM  4HOIE

caMo00pasoBaHHIo, HA MPOTAKEHHH BCeH HH3HH;

*  CO3HATENRHOE OTHOILIEHHE K HeNpephiBHOMY obpazoRaHmo
K4K  YCHOBHID  yChewHod npodeccHoHansHOH ®  obmecTeennoi
JNesSTeNLHOCTH.

JoCTHAEHHE JIMYHOCTHRIX PE3YILTATOB OLEHHBAETCH HA KadecTBeHHOM
vposHe (Des om™merox). ChopMHPOBaHHOCTEMETANPEIAMETHRIX M NPEIAMETHRIX
YMeHHH OLEHHBAETCA B Dannax MOpeIvAbTATAM TEKYLIEr0, TEMaTHYeCKOTO H
WTOTOBOTO KOHTPOINS, 4 TAKKe Mo Pe3yibTaTAM BHINONHEHHA NabopaTopHEIX H

NpaKTHIeCKHX paboT.
MeranpegmeTnnie PeIYILTATE
*  OBI4IEHHE COCTABNTIOMIHMH MpOeKTHOR H

HCCNENOBATENBCKOH JeSTeNbHOCTH MO HIVUSHHID 0DMMx OHOMOrH4eckHx
3AKOHOMEPHOCTEH, CBOHCTBEHHBIX HHBOH npupone;

*  yMeHHE CAMOCTOATENRHO ONpeaeaTh  UeAH H  COCTABIATE
TUTAHEL;

® YMEHHE  CaMOCTOATENRHO  OCVINECTENATE,  KOHTPONHPOBATE W
KOPPEKTHPOBATH yuedHyI0 H  BHEVIEOHYIO (BEMO4YAR

EHEIIIRGJII:H}"H]} AeATeNLHOCTE,



®  YMEHHE HCIOMB30BATE BCE BO3MOKHBIE PECYPCH JIA JOCTHACHHA Lieneil;

®  YMeHHE BEIOMPATE YCMEIIHEIE CTPATErHH B PAANHYHEIX CHTYallHAX;

*  YMEHHE OCYIIECTBIATE CAMOCTORTENEHYIO HHPOPMAIHOHHO-
MOHABATENBHYH) JEATENBHOCTh, BKMMYAN YMEHHE OpPHEHTHPOBATRCH B
PasTHYHEIX HCTOYHHKaX HHOQOpPMALHH, KPMTHYECKH  OlIEHHBaTh H
HHTEPIIPETHPOBATE HHPOPMALHID, MOMYYaEMYI0 H3 PasTHYHEX
HCTOYHHKOB.

Ipeameranie pesyasnTaTs

* (OPMHPOBAHHE CHCTEMEl HAYYHBIX 3HaHHH 00 oBWMX 3aKOHOMEpHOCTAX,
3AKOHAX, TEOPHNAX COBpeMeHHOH OHONOrHUecKol Haykw;

* BOpPMHPOBAHHE YMEHHIH HCCNEN0BATE H aAHATTHINPOBATE
OnonorsyeckHe oOBEKTEL M CHCTEMBI, OOBACHATE 3AKOHOMEPHOCTH
OHONOrHYECKHX MpOLECCOB M SBNEHHIl, NPOTHOIMPOBATE TOCISICTBHA
FHAYMMBIX DHONOrHYECKMX HOCIe0BaHHIT;

* OBIANCHHE YMCHHAMM BBUIBHTATH THIOTE3B! HA OCHOBE 3HaHMH 0D
OCHOBOTIOIATAIOIIMX  OHONOTHYECKHX 3aKOHOMEPHOCTAX M 3aKOoHax, o
MPOACXOMIAEHHH W CYIIHOCTH  3KH3HM, [pPOBEPATE BEIBHHYTEHIE

THOOTE3Bl  IKCIEPHMEHTANBHBIMH CpencTBaMH, (POpMyIHpYA HEls
HCCNENOBAHMHA;
* OBNaJgHHE MeTOIaMH CAMOCTOATENEHOH AOCTAHOBKH

OHOMOTHMYECKHX  DKCOEPHMEHTOB, ONHCAHHS, QHATHIZ H  OHeHKH
JAOCTOBEPHOCTH NOMYHEHHOIO Pe3yIBTATA.

Brinycknnk Ha yrayGaennoM YPoBHE HAYIHTCH:

- OLEHHBATE POk OHONMOTHHECKHX OTKPHITHH H  COBpeMEHHEIX
HCCMEAOBAHWI B Pa3BHTHH HAYKH H B PAKTHYECKOH JERTENLHOCTH MIONEH;
v OLEHHBATE POIEL GHONOTHH B QOPMHPOBAHHH COBPEMEHHOH HaYIHOMH
KapTHHE] MHPA, MPOTHOIHPOBATE NEPCNeKTHEE PA3EHTHA OHONOTHM;

- VCTAHABNHBATE M XapaKTEPH3IOBATH CBA3E OCHOBOIIONATAMOITHY
DHONOrHYECKHX MOHATHA (KIeTKa, OPraHHaM, BHJ, sKocHcTema, Onocdepa)
C OCHOROTIONATAMIIHMHE TOHATHAMH JPYIHX eCTeCTBEHHBIX HAYK;

- 000CHOBEIBATL CHCTEMY BITNANOE HA WHBYHO MPHPOAY H MECTO B HeH
HYEMOBEKA, [PHMEHAA ODHOMNOTHYECKHE TEOPHH, YY€HHA, 3aKOHEL,
FAKOHOMEPHOCTH, NOHHMATS TPAHHLEI HX IPHMEeHHMOCTH;

- MPOBOIHTE Y4eDHO-HCCIENORBATENLCKYIO JeSTENLHOCTE N0 OHOTOTHH:
BRIIBHIETE THIOOTESE], MMAHHPOBATE paboTy, oTOHpaTe M Npeodpa30BLIBATE
HEODXOTHMVEIO HHGOPMALHIO, MPOBOIATE IKCIIEPHMEHTEL,
HHTEPHPETHPOBATE PEIVILTaThl, NENaTh BRIBOOL HA OCHOBE MOTVYEHHBIX
pPe3IVIETATOR;

- BEIABIATE H OOOCHOBBIBATE CYINGCTBEHHBIE OCODEHHOCTH paIHBIX
VPOBHEH OPraHM3A0HE AHIHM;

- YCTAHABIHBATE  CBA3L CTPOEHMA W QVHKIHE  OCHOBHBIX
DHONMOTHYECKHX MAKPOMOIEKYN, HX POTs B MPOLHEccax KISTOYHOrO
MeTabonHIMa;



—  pemaTh 3471a4H Ha OTpeleleHHe NOCHEI0BATENRHOCTH HYKISOTHIOR
OHK u wPHK (MPHK), anmaxomomos TPHE, mnocnenosarensHocTH
AMHHOKHCTIOT B MoONexyfle Oenka, NpPHMEHAS 3HAHMA O© pPeaKIHAX
METPHIHOTO CHHTE3A, FTeHETHYECKOM KOIE, PHHINIE KOMIIEMEHTAPHOCTH;
- Jelare BHBOAL 00 H3MEHEHHAX, KOTOPBIE MPOHIOHAYT B MpoLeccax
MATPHYHOTO CHHTE3a B CIy4ae H3IMeHeHHS  [OoCTeloBaTelbHOCTH
ayrneoTraos JHEK;

= CPABHHBATE a3kl JENeHNS KNeTKH; PellaTh 3aJaq9H Ha ONpeacneHie u
CpaBHEHHE KONHYECTEAa reHeTHYecKoro marepuana (xpomocom u JJHEK) e
KJXeTKAX MHOTOKNCTOMHBX OPTAaHHIMOB B PasHBIX Gasax KISTOUHOIO [HEIA;
— BEIABNATE CYINECTBEHHEIE NPHIHAKH CTPOCHHA KIETOK OPraHu3MOB
PA3HBIX HAPCTE #HBOH NPHPONE, YCTAHARIHBATE BIAUMOCBA3L CTPOSHHA H
OYHEIHHA YacTeil H OPTaHOHIOE KIIETKH;

= 0DOCHOBEIBATE B3aHMOCBAIE [UIACTHYECKOTO H JHEPTETHYECKOTro
OOMEHOR; CPAaBHHBATE [pOLECCH TNACTHUECKOT0 H SHEpPreTHHecKoro
0OMEHOB, MPOHCXONAIINX B KIETKAX JKHBRIX OPTraHHIMOB;

—  OnpenenATh KOMHYECTEO XPOMOCOM B KIETKAX PACTEHHH OCHOBHEIX
OTIEN0B HA PAIHKIX ITANAX KHIHEHHOTO IHKIIA;

- peliaTh TreHeTHYeCKHe 3a0adM Ha AurHOpHIHOE CKpenHMBaHHeE,
COeMTeHHoe (B TOM YHCIE CLUeMIEHHOE C© [OJIOM) HACIeI0BAHHE,
SHATHIHPYIOIIEE CKPeIIMBAHNE, NMPHMEeHAS 3aKOHE HACHeICTEEHHOCTH W
3aKOHOMEPHOCTH CLUEIUIEHHOTD HACTEN0BAHHA,

—  pacKpLIBATEH TIPHIHHE HACTEACTBEHHEIX 3aboneBaHui,
APryMEeHTHPOBATE  HEOOXOOHMOCTE Mep  NpenynpekIcHHs  TAKHX
sabonepaHuii;

- CpaBHHBATE pasHele cnocoln pasMHOKEHHA OPraHHIMOB;

— XApaKTepH30BAThH OCHOBHEIE 3TAIEl OHTOTEHE3a OPraHHIMOR;

- BEIABIATE NMPHYHHEBI H CYIIECTBEHHEE MPUIHAKH MOXHOHKALHOHHOMN
H MYTAlHOHHOH H3MEHYMBOCTH, 0OOCHOBEIBATB pONb HIMEHYHEOCTH B
ECTECTREHHOM M HCKYCCTBEHHOM oTGOpe;

- 0DOCHOBBIBATE IHAYEHHE PAIHEIX METONOR CENIEKIHH B CO3JAHHH
COPTOB PacTeHHH, NOPOI KHBOTHRIX H IITAMMOE MHKPOOPIaHH3MOE;

—  ODOCHOBEIBATE MPHYHHE HIMEHAEMOCTH M MHOT0OOpaIHS BHIOB,
NPHMEHAA CHHTETHYECKY ) TEOPHIO IBOTIONHH;

= XAPAKTCPH30BATh TOMYIANHI0 KAK EOHHHIY 3BOMOLMH, BHI KaK
CHCTEMATHYECKYIO KATErOPHIO H KaK Pe3vIIBTAT 3BOJHOLHE;

—  ¥CTaHABIMBATH CBA3E CTPYETVPH H CBOHCTE 3KOCHCTEMET;

= COCTABJIATE CXEMEl IEPEHOCA BEIIECTE M IHEPIHH B IKOCHCTEME (CeTH
NUTAHHA), TPOTHOZHPOBATE HX HM3IMEHEHHS B JABHCHMOCTH OT HIMeHEeHHSA
(pAKTOpPOB CpelBL;

= ApryMeHTHPOBaTe COOCTBEHHYK) NOZHOAK 00 OTHOINEHHKY K
IKONOTHIECKHM NpoGIeMaM H MOBEISHHIO B MPHPOIHOH Cpele;

- 000CHOBEIBATE HEODXOHMOCTL YCTORYHBOTO PA3BHTHA KAK VCIOBHS
coxpaHeHus duocdeps;



- OLUCHHBATE NPaKTHYECKOE H ITHYECKOE JHAYCHHE COBPEMEHHBIX
HCCIeNOBAHHIA B OHONOIHH, MEJAHIINHE, ISKOMOTHH, OHOTeXHOMOTHH:
000CHOBBIBATE COOCTBEHHYHO OLIEHKY;

- BEMBIATE B TeKcTe OHOMOTHYECKOrO COOEpKaHHA nOpoblemy M
ApryMEeHTHPOBaHHO ee ODBACHATE;

£ NPeACTaRnaTh  OHONOTHYECKYH) MHOOPMAIHIO B BHOE TeKcTa,
TAGNHLEL, CXeMEl, TPaQHEA, DHATPAMMMB H I€JaTh BEIBOIEL HA OCHOBAHHH
NpeJcTaBEHHRIX JAHHEIX; NpeodpaloprBars rpaduk, TabMHIY, AHArpaMMY,
CXEMY B TEKCT DHONOIHYECKOTD COMESPHAHMA.

Buinyeknux  na  yaaybaennosm  ypoeHe  ROTYHHI  BOIMOMNCHOCHIb
HEVHHMBOAS

- OpPraHHI0BEIBATE H MPOBOIHTE HHIHBHIYATEHYH
HCCNeNDBATENECKYHY JIEATENRHOCTE no DOHOMOTHH (HAH paspabaTeiBaTh
MHINBHIYANBHEIA NPOEKT): BRIBHTATE THIOTE3El, MIAHHPOBATE paboty,
oTOHpaTh H npeobpa’lossiBaTh HeOOXOTHMYH HH(OPMALMIO, TPOBOIHTE
IKCTEPHMEHTE], HHTEPNPETHPOBATE Pe3yIbTATEL, AeNAThL BLIBOJE HA OCHORE
MONMY4YEHHBIX PE3YNbTATOR, NPEJCTABIATE MPOJAYKT CBOHX HCCIeI0BAHMI;

= NPOTHOSHPOBATE MOCHENCTEHA CODCTBEHHEIX HCCIENOBAHMH ¢ Y9eTOM
ITHYECKHX HOPM H 3KONOrHYeCKHX TpeDoBaHHE,

- BEIOETATE CVIISCTBEHHRIE OCODEBHHOCTH  AHIHEHHBIX  LHKIOB
NpefcTABHTENEH pasHBX OTOEN0B pPacTeHHWH W THOOB KHBOTHEIX;
H300paMATE MKTE PA3BHTHA B BHIE CXeM;

3 AHANH3IMPOBATE M HCNONB30BATE B PelIeHHEH y4e0HEIX H
HCCTIEIOBATEBCKHX 33039 HHOOPMALHID 0 COBPEMEHHBIX HCCNENOBAHMAX B
OHOIOIHH, MeHIIHHE H IKONOTHH;

- APryMEHTHPORATE HEOOXOAUMOCTE CHHTE3a ECTECTBEHHO-HAYTHOTO H
COUHOTYMAHHTAPHOIO SHAHHA B 370Xy HHOOPMAlLMOHHOMN IMBHIIHIANN;

- MOOSTHPOBATE H3MCHEHHE JKOCHCTEM M0J BIHAHHCM PasiH4HBIX
TPYIII (PAKTOPOE OKPYRAIOIEH Cpemh;

- BLIABIATE B MOPOLECCE  HCCNENOBATENBCKOH — IEATENBHOCTH
NOCHedCTBHA  AHTPONOTEHHOTO BO3JEHCTBHA HAa DJKOCHCTEMEBI CBOEIO
PErdoHa, Npenarars Cnoco0sl CHIDKEHHA aHTPONOTEHHOTO BO3IEHCTEHA HA
IKOCHCTEMEL,

- HCIIONB30BATL NPHOOPeTEHHEIE KOMICTCHUHH B NpaKkTHYeCcKoH
AEATENEHOCTH W TIOBCENHEBHOH MH3IHM N8 nNpHoOpeTEHHA OMBITA
AeATEeNbHOCTH, NpelmiecTBYomel npodeccHolankHol, B OCHOBE KOTOPOI
NeXHUT OHONOIHA KaK Y4eOHBI NpeaMer.

COJEPKRAHHE YHEBHOI'O MIPEIMETA
10 kaace
BBEJAEHHE (1 =)
Mecto kypca «Obmas OHONOTHA» B CHCTEME ECTECTBEHHO-HAYYHEIX
JHCLHHIUIHH, & TAKHKe CPead DHOMOTHYeCcKHX HavK.



Hene u 3zamaum  kypca. 3HaYenMe TpeAMeTa I NOHHMAHAA eOHHCTBA
BCCIO  HHBOTO, B3AMMOCEAZM  RCeX  dacTelt  Owochepw Jemma, Cucrema
HHBOH npuponsl. laperea susol npupomel.
Painen 1

bHosiorus kak Hayka.

MeToae nay9Hore nosaanns (6 9)

Tema 1.1
KPATEASL HCTOPHS PAZBHTHH EMOJOTHH (2u)

Crpykrypa Guonormm wak wHaykw. Haykw o mwmeoHl mnpHpome, mx
KIACCHPHKALMA Mo 0OBeKTaM HCCHeNOBAHHA, H3YIaeMEIM IPOABICHHAM JKHIHM;
KOMMICKCHBIE HAYKH | WX MPaKTHYeCcKoe sHaYeHHe, CHCTEMATHRA M ee NPHHIMITLL
JBOMOLHOHHOES YYEHHE H ITANb] €10 CTAHOBNEHHA. DTankl passuTHa GHOTOrHH,
Bxnan oTaeNsHEX yueHRX B pasBTHe SHOJOMHHE Kak HAVKH.

Jdemoncrpanns. buorpaduu u  moprpersl  (M30OpaeHms) YHEHEIX,
BHECIINX BEIAM B CTAHOBIEHHE H PAIBHTHE OHOJIOTHA KAk HAYKH.
IMPEJIMETHBIE PE3YJIGTATBEl OBYYEHHMA
YYauiHecs HOMKHB 3HATH:
* OnpefeneHne OHONOTHH Kak HAVKW,
* OCHOBOTIONIOMKHHKOE  OHONOTHH KAk  HAYKH,  OCHOBOIOJIOEHHKOB
HAYYHOH (2anagnoii) MeIHIHHEL, AHATOMHH, DHIHOTOTHE,
® Co3TaTeneid KNeToYHOH Teopuu;
® cosfatened COBPEMEHHOrO IBOMIONHOHHOTO YHEHHA M 3IT4NEl €ro
CTAHOBJICHHA;
*  BEIAJ OTeYECTBEHHEIX Y9EHbBIX B passuTHe DHOIOTHHE KaK HAYEH;
EnaccHQHEANHIO GHONOTHIECKHY HaYK;
® 0cOBeHHOCTH OTIeNEHEIX DHONOrHYECKHX THCUHIUIHE B CHCTeMe DHOTOTHH
KAK KOMIIEKCHOH HAYKH;
* 3HAYCHHE OHONOTHH KaK HAYKH.
Yyammecs NOTHHE] YMETE:
*  KIAcCHOHIHpOBaTE GHOTOTHYECKHE HAVKH;
* OUEHHBATHL BKIAN OTHENLHAIX YUeHBX B PA3BHTHE OHOTOTHH;

* XApaKTepH30BATh pons  OHONOTHH B (pOpPMHpPOBAHHH
COBPEMEHHOM €CTeCTBEeHHO-HAYYHOH KapTHHE MHpPA.
Tema 1,2

CYIMHOCTh KW3HH H CBOHCTBA KHBOIO (2u)

AomHb Kak ofwenayyHoe H OHONOTHYecKoe nonsTHe. Onpenenenns
WHIHH. XHMHYECKHI COCTaR H KIeTOYHOE CTPOSHHE OPraHH3MoB, HaceldroIIHX
Jemmo, OOMeH BemecTs H CaMOpETylsiHs B OHOMOTHYECKHX CHCTEMax.
Camopocnipomssenenne; HACTENCTBEHHOCTE MW MIMEHYHBOCTE KAk OCHOEZ
CYIIeCTBOBAHAA MHBOH Marepun. Poct m pazsmTHe. Pasmpaskamocts; dopwe
H3DUpaTensHOH — peaKkUMM  OpPraHM3MOB = HA  BHEMIHHE  BO3JeiiCTBHA.
PHTMHYHOCTS NpPOUECCOB  JKHIHEACATENBHOCTH; OMONOrMYECKHe PHTMEI H MX
3Ha4eHHe. J[HCKpeTHOCTE MHBOTO BEIECTBA M BEIAHMOOTHOIIEHHE  YACTH M



Uenoro B OHOCHCTEMAX. DHEpro3aBHCHMOCTS MHBBIX OPraHH3IMOE, (popMEl
NOTPeOIeHHs ISHEPIHH.
HAemoncrpauns. CpoiicTsa susoro (aHMMaiHm).,
[MPEIMETHRIE PE3VJIBTATBEl OBYYEHHSA
Vuaarmecs HomEHR 3HATE:
® ONpedeNcHHE KHIHH,
* CBOHCTBA HHEBRIX CHCTEM;
* 0CODEHHOCTH MPOABNCHNUA PA3IHYHEIX CBOHCTE AHEOIO,
YyanHecs NJOmKHE YMETs:
* NaBaTh OMPEIENEHHE KHIHN]
* NPHBOAHTE MPHMEPK! NpoRBIcHHI cBOlicTR HHBOTO.
METAITPEIMETHEIE PEIYJ/IbBTATBI  OBYYEHHA
Yuaunecs nomaHe yMeTs:
* paboTarh ¢ yuedHHKOM, COCTARNATE KOHCNEKT naparpaha;
* paspadaThIBATE INAH-KOHCIIEKT TEME!, HCTIONBIVE pAasHEE HCTOYHMKH

HHDOPMALHHE;

* TOTOBHTE YCTHBEIE COODILEHHA 1 pedepaTsl HA SANAHHYIO TEMY,
* MOAB30BATECH MOHCKOBRIMH cucTemamy Hurepuera.

Tema 1.3

YPOBHH OPrAHHM3AIIMH MKHBOH MATEPHH. METO/bI
BHOJIOTHH (24)

YpoBHH  OprasM3anMH #HBOH  npHEpoasl.  Hepapxma yposueii.
Merone! Mo3HAHHA WHBOH nNpHpoas W EX  ocobeHHOCTH. DTANK HAYYHOIO
uccnenoaHus. Ilprbopel 1 annaparsr g
OHOMOrHYECKHX HCCIENOBAHNI,

Hdemoncrpauns.  YpoBHH opraHusaumy KHBOH MaTepuH (aHMMAIms).
JabopaTopurie H DpaKTHYecKHe paboTh
Mukpockonns KaKk MeTo]  OHONOrHYECKOTO HCCHEJOBAHHA
(BHpPTYANEHO H ¢ HATYpankHBIMH CHETOBBIMH MHEKPOCKOTAMH
H MpenapaTamu),
ITPEIMETHEIE PE3VJIETATEI OBYYEHMS
YHamuecs A00KHEI 3HATH:
* OonpenesieHHe YPOBHEH OPraHM3allHH AHBOH PHPOIL;
YPOBHH OPTaHH3ALMH HHBOH MIPHPOILIE
HEPApPXHI) YPOBHEH OpraHH3aliHi;
METOMIBI MOIHAHMA XHBOH NPUPOJIET;
STl HAYYHOID HCCNENORAHHA.
Vaanmecs QOmKHR YMETh:
* PacnpelelidTh YPOBHH OPTraHH3AlHH HHEOH OPHPOOH B COOTBETCTEHH C HX

HepapxHel;

* [PHBOOHTL MPHMEPEl  NPOSBIEHHH CBOMCTE  KHBOTO  Ha

PA3HBIX YPOBHAX;

® COCTABMATE [UI8H HAaYYHOTO HCCNEOOBAHMA H MPOBENCHHA OHONOTHYECKOTO
IKCMEPHMEHTA.



OcropEble  nomaTHL.  Bmogorus, Awane.  OcHoBHBIE OTIHYHA
MHERIX  OpPraHHIMOB 0T  00bekToE  HewHBOH  npupons..  Yposun
OpraHHM3aunH  HHBOH marepuH. OOBEKTH W METONB H3yYeHHs B OHONOrMM.
Muoroobpazie HHEOrG MHpA.

MexnpenmeTHele cEAIH

Heopranwdeckan  xumusa.  Xummdeckdme  anemenTst  [lepHoamdeckodi
cucteMsl [l M. Mengeneesa # ux 0CHOBHBI® CBOMCTEA.

Oprafuueckas xumua. OCHOBHEIE TPYIIE! OPraHHYECKHX  COSTMHEHHIL

Acrporomna. Opranwsanms niaHeTHex cucteM. CONHEWHAs CHCTEMA, ee

CTpykTypa. MecTo nnaners: 3emna B ConHewnol cHeTeME.
Heropua. Kynerypa 3anansoii Esponsl konna XV — nepeoii nonosuas XVII B,
Kyastypa nepsoro nepmogma Hosoit wctopmm. Bemukue reorpagu4geckue
OTKPBITHA. _

METAITPEOIMETHEIE FE3VIIbTATEI OBYYEHHA

Yuammecs qomsHbl yMeTh:

» paboTars ¢ pasHBIMH HCTO9HHKAMH HHQOPMALIHHM;
® TIONL30BATECH MMOHCKOBEIMH cHcTemamu HutepHera,

Pasaen 2
Knerxa (30 1)
Tema 2.1
HCTOPHA H3YYEHHA KIETKH. KIETOYHASI TEOPHS (2 u)
Knetxa xax cTpyktypHas ® QVHKUMOHANBHAS eIHHHOA HHBOTO.
Hetopus HIVHEH knetkd.  IlpokapmorHyeckas H 3VKapHOTHYECKas
kietkn.  Cpoiictea  kneTok, MHOTooDpaiue KNETOK HeOBeYecKoro
oprauviva.  [lpHAuMnuansHas cxeMa cTpoeHHa  knerkn.  llpronmorms

kak Hayka. CBS3k UMTONOTHH C OpyruMu Haykams. Kierodsas Teopus H
e¢ OCHOBHBle nonoweHud. Bxknax P. I'vka, A. Jleseuryxa, P. Bpoyma, K.
bopa, M. lllnefinena, T. [lsamma u P. Bupxosa B H3IyueHHe KIeTKH
H CTAHOBJIEHHE KIeTOUHOH TeOPHH.
demMoncTpaunn. [TpHHOHNHANEHEE CXeMB YCTpoHCTBA CBETOBOTD W
MEKTPOHHONO MHKpOCKonos., Monenn wnerkn. MukponpenapaTsl — KIeTok
pacTeH A, HHBOTHBIX H OIHOKIETOYHEIX rpHOOoB. Marepuansi,
PACCKA3BIBAIOILIME O OHOTPADHAN YUEHEIX, BHECIIHX BKNAJ] B Pa3BHTHE KISTOUHOMH
TEOPHH.
IMPEIMETHBIE PEIVIILTATEI OBYYEHHUA

Yuammecs T01KHE] 3HATE:

* CTPOCHHME NPOKAPHOTHYECKOH KIeTEH;

MHOTCo0DpasHe MPOKAPHOT;
CTPOCHHE 3YKAPHOTHYECKOH KICTKH;
MHOro00OpaIne DVEapHoT;
KIEeTKH DIHOKIETOMHBIX M MHOTOKTETOHEIX OpPraHH3MOB;
0CODEHHOCTH PACTHTENBHEIX H JKHBOTHEIX KIETOK;

* TONCHEHHA KNETOYHOH TEOPHH CTPOSHHS OPTAHHIMOB.
YVYyamHecs JOIDKHE YMETh:



* paboTarsh CO CBETOBEIM MHKPOCKOIIOM,
® ONHCBEIBATE KAPTHHE, BHAHMEIE B CBETOBOH MHKPOCKOT.
OcuopHble nouatus. Knertka. lluronorns. [lpokapwoTh:: GakTepHH H CHHe-
3eNeHBlE BOAOpoCaH (uHaHoDaKTepHH). JVKapHOTHYECKAA KNeTKa; MHoroo0pazme
FYKAPHOT; KISTKH OOHOKNETOMHEX
H MHOTOKIETOYHBIX OpraHHsMoB. (OcoDeHHOCTH pacTHTENEHOH M IKHBOTHOH
EneTok. [lomosenns  KneTouHo#  TEOPHH  CTPOEHHA OPraHHIMOR.
Tema 2.2
XUMHYECKHH COCTAB KJETKH (2 u)
DneMeHTHBIH COCTAE  KneTkM. PacnpocTpaHeHHOCTh AIEMEHTOB,
HX BEMam B o0paioBaHMe #MBOH MaTepHH H ODLEKTOBR HEHBON NpPHPOIHL
MagkposneMenTs! # Ux KnaccHQHKALHA,
MHEPO3NEMEHTRI,  VIBTPAMHKPO3NIEMEHTRI; WX  BKAan B oOpazoBaHHe
HEOPraHHYeCKHX H OpPraHHYeCcKHX MOICKYl HKHBOMQ BelecTBa,
Hdemoncrpanns. Cxema (IHarpaMMa) pacrnpeneleHis XAMHYECKHX  3IeMeHTOB
E HERHMBOH H XHBol npupopse. Tlepuongmdeckasd  CHCTEMA — XHMHMECKHX
anemenTor  JI. M. Mengeneesa
IMPEIMETHBIE PE3VIILTATEL OBYYEHMA
Yyammecs A0/GKHEI 3HATH:
* MAKpO- H MHKPO3EMEHTHI, BXONANIHE B COCTAB HKHBOID, H MX PpOIE B
OpraHHaMe.
Yuammecs JOMKHE YMeTE:
® XAPAKTEPH3IOBATE (YHKIMOHAIRHYK) pPONE  OTHENBHBIX  XHMHUECKHX
3EMEHTOB B KIETHE.
OcHoBHEle nNoHATHA. OpraHoreHs!, MAaKpPONISMENTH, MHKPOMIEMEHTEL
YABTPAMHKPO3IEMEHTEL
Tema 2.3
HEOPTAHHYECKHE BEWECTBA KJETKH (1 4)
Heopramwdgeckse MONEKYNRl HHBOIO BENISCTBA:  BOAA; XAMHYSCKHE
CBOHCTBA H OHONOTHYeCKas poib. CoaM HEOPTAaHHYECKHX KHCIOT, HX BEKIAn B
oDeCHedeHHe NPOLecCcos WHINSASATENEHOCTH H NOLISpKaHHE roMeocTasza. Pons

KATHOHOB H 3HWOHOBE B obecneyeHHH NpoOLUECcCOB  AHIHEASATEILHOCTH.
Ocmoc H OCMOTHYECKOE JABIECHHE. OCMOTHYECKOE MOCTYIUICHHE MOMEKYN B
KIETEY.

JeMoHCcTpanEg. CxeMa cTPOSHUS MOTEKYE BOMIEL
MPEAMETHLIE PE3YJIbTATBI OBYYEHMA
Yyammecs J0MKHE! 3HATE:
* XHMHUECKHE CEOJICTEA H DHONOIHYECKYIO PONE BOJIEL
® DONE KaTHOHOR H AHHOHORE B ofecneueHiH NPOLECCOR KHIHeIeATeIEHOCTH.
VYuammecs JOIAHB YMETh:
* OOBACHATE NPHYMHE] 0COOBIX CBOHCTB BOIBI.
OcroBHEle nounsTHa. CeoficTea Boasl. MEHepaNEHEIe COTH. AHHOHE! H KATHOHEL
Bopoponusie cesazi. TunpodunsHoCTE B rugpohodrocTs.



Tema 2.4

OPTAHHYECKHE BEINECTBA. ObLIAS
XAPAKTEPHCTHKA. JHIMAIBL (3 1)

Opradngeckne moaexynsl. HHikoMonexy apHEE H BEICOKOMOIEKYIAPHEIE
coeTHHeHHA. Jlunuae: ux cTpoenHe, knaccuduramma H OHoNorHdYeckas POk,
XHMHYECKHE CBOHCTEA manumos. HeATpaneHele Eupel: xuMHYecKas
OpraHHIauMA H cBoHcTsa, Pome M cBOMCTBA NPOCTBIX, CAOMHBEIX THITHIOB M
JHNOHI0B.

IMPEIMETHEIE PE3VJ/ILTATEL OBYYEHHA

VYuamiecs JOMKHE! 3HATE:

* TMPHHIHIE CTPYKTYPHOH OprasM3anmy 1 GVHKIHN NHITHIOB,
*  KIACCHMKATIID THIHI0E.
Yuammecs nomaHEL YMETE:
* XAPAKTEPHIOBATE OVHKUMH THITHIOE,
* PalnHYaTh THIHABLL H #HPE Kak BapHAHTEl THIMIOE;
* NPHBOAHTE TIPHMEPH pPAVIHYHBIX JHIHAOE (MPOCTRIX, CAOMKHEIX,

JIHITOHAOR).

Ocnosneie nonaTiA. broNorHyeckne DOMHMEDSI: PEryIAPHBIE H HEPErYINPHEIE,
roMononaMepsl H rereponoinMeps. JInmaasl Hefrpaneasle supsl, THIOHIEL
Tema 1.5
OPTAHHYECKHE BEHIECTBA. YTJEBOJBL. BEJIKH (4 )

¥ronesoasl: cTpoeHHe H  OHonormdeckas  poms.  MoHocaxapHusl,
ONHTOCAXAPHIL H TomHcaxapuasl. Oco0eHHOCTH CTPYKTYPHOH — OpraHd3aiiH,
XMMHYECKHE CcBOHCTBA M (MONOTHMECKas PONb OTAENBHEIX NOTHCAXAPHIOB,

benkn — OHOMOrHYECKHE NOIHMEPE, HY CIPYKTYpHa# OpraHH3alHA.
Monosmeps  Delkog.
DyHKIHA Benkossix  Momexyn.  Benks-depMentsi. Crpyxrypa

Genka: mepBHYHAA, BTOpHYHad, TpeTHYHAA, YETBEPTHYHAL. PasHOBHIHOCTH
ETOPHYHOM H TPETHYHOHA cTpyKTYP. JleHaTypannsa | peHaTypalus Geikos.
Hemoncrpaunn. ObbemMuble MOIETH CTPYKTYPHOR Opranu3aliiy OHOMOTHYECKHX
NONHMEPOB — DENKOB.

[TPEJIMETHBIE PE3VIIbTATRI OBYYEHIMS

Yyammeca NOTKHB 3HATE:

* [PHHOHIBI CTPYKTYPHON OPraHHzaiid ¥ QyHKIHKA DeIKOB U YITeR0O0R;

*  BHIBI MERMONTEKYTAPHELX B3AHMOIEeACTRHH (BOOOpOIHBIE
CBE3M, THApodoOHEE H 3MeKTPOCTATHYECKHE BIAHMONCHCTEHA ),

* OcOOSHHOCTH CTPYKTYPHOH OpradM3aldl H - XHMHYECKHE  OCHOBHI
popMHpOBAHA NepEHYHOM, BTOPHYHOM H TperH4YHOH
CTPYKTYP Benka;

*  EMaccHHEALHIO YTISBOOOR;

*  XHMHYECKYIO XapaKTepPHCTHEY OTHENEHEIX MOMTHCAXAPHIOE

(Kpaxmana, rIHKOreHa, HelTI0sh, XHTHHA),
Yyammecs JOMKHB YMETh:
* ODBACHATE NPHHINN JefcTBHA DepMeHTOE;



*  XApaKTEpPH30BATE QYHKIMH OENKOB H YINEBOM0E;
® NPHBOIHTE MpHMEpL! Pa3THYHEX YTEBOAOE
(MOHOCEXAPHUIIOR, ONHTOCAXAPHIOE, MOMHCAXAPHIOR);
* NPHBOAWTE  NPHMEps  (puOpuanApHe, raolynapeex  OelkoB u
Genxon, oGnaNAMHK YeTREPTHYHOM CTPYKTYPOIL.

OCHOBHBIE TMOHATHA. MonomMeps.. [Momameps. YrnesogkL
MonocaxapHIbLONKNrOCAXaPHIE, — Nomucaxapunsl. bBenkn.  BHolorwueckme
nomuMepsl. [lentunnas cease. denatypauns u peraTypanmns Genkos.
Tema 2.6

OPTAHHYECKHE BEHIECTBAHYKJIEHHOBBIE KHCJIOTHI (4 4)

AHK — monexynsl RacnencTeensoctH. Penynaukamma/[HK, nepenaya
HACHEACTEEHHOH HHOOPMALHK W3 [OKONeHHA BOokoneHue. [Tepenaua
HacHeacTEeHHOH HHOPMALMK U3 A1pa BUMTOINIA3MY; TpaHcKpunuua. Marpuunas
i koupyroman uenw IHK. PHE: ctpykrypa i dyuxunn. HudopmaunoraEe,
TpaHCTIOPTHEIE, pubocoManeable PHK. MonoMephl HYKTeHHOBRIX KHCTOT—
HyKneoTH sl [Tpapnno Yapraduba.
Jemoncrpanns. O6LeMHRE MOAETH HYKITEHHOBEIX KHCIOT.
IMPEJIMETHBIE PE3VJIbTATHI OBYUYEHH A
Yyaninecs JOMKHEI 3HATS:

* MPHHLIHANEL CTPYKTYPHOH OPraHH3alHy B QYHKIHA HYKISHHOBRIXKHCIOT,

® CTPYKTYPY HYKJTEHHOBEIN KHCNOT.
Yuammecs NONKHE YMETE:

®  XapakTepH30BaATh (DYHKIHH HYKIEHHOBRIX KHCIOT,

* pasnH4ars HyknenHoBse KHcaoTel (JIHK » PHK).
Ocnoensie noustas. Hyknennoeele kncnotsl. Penanxanna/JHK. Tpasckpununs.
Hyvkneotun. Hykneosna, KoMnneMmeHTapHOCTE,
Tema 2.7
IVEAPHOTHUECKASA KJETKA. HHTOILTAZMA. OPTAHOHIBI (4 «)

JyrapuoTHdeckas  knetka. [lnasmarmueckasmembpadan  ee  dyHEIHN
Tpancnioprras  dymemma  smembpansl. AKTHBHBIEH DACCHBHEIR  TpaHcnopT.
llunouuros w  Qarommros. ObonoukakneTkn (MiasMarHyeckas meMbpana,
HaMemMDpaHHEIHanmapaTHey GMeMOpaH LI KOMILIEKC ). LuTonaazma
AyKapHOTHHeCKoHKeTkH. OpraHoHIB THTOTLIAZMBL, HX CTPYKTYPa U QYHKIIHH,
Knaccudmrauma opravomgos. OcoBenHocTd  CTIpYKTYpHOM  OpraHdsalnmm
QIYHKOMH  OTIENEHBEIX OPraHOHIOOE KISTKH. [IpOHCXOMICHHEOPraHOHIOE B
npouecce OHTO- H Qunoredesa. OcobeHHOCTHABYXMEMOPaHHEIX OpPraHOMIOB
knetkn. Knaccuduranna unponcxomnenne nnactaa. [[wrockener. Brmodenns,
HX 3JHAYEHHeH poiak B MeTadoamsMe knertok.  OcofeHHOCTH  CTpOeHHSA
pPACTHTENBHOMH
KISTKH.
Aesosncrpaunn. Mogenu knetok. CxeMul CTPOSHHA OpPraHOHIOBPACTHTEIRHOM |
HHEOTHOH KIETOK.



JlaGopaTopusie n npakTHYeckKHe paboTh
UpraHoHIE K1eTkH (RMPTYAIRHO ¢ NOMONIEI MYIETHME IMAHOTONPHTOKEHHRA K
YaeOHHKY).
Habmionenne knetok pactennii ¥ RHBOTHEIX Ha TOTOBRIX MHKpONpENapaTax.
HaroTormenne ¥ onucanie MEKPONPENAPaTOR KISTOK PACTEHHIL
INPEIMETHBIE PE3YJIbTATEI OBYYEHH A
Yyammecqd A0KHE IHATE:

& CTpOSHHE 3YVEAPHOTHYECKOH KISTKH;

® EBWIL TPAHCTIOPTA Yepes MNasMaTHYeckyo MeMopany;

*  (QYHEIIHH OpraHonI0E,

* 0CODEHHOCTH PACTHTENBHBIX H KHBOTHBIX KI1ETOK,

*  KracCHPHKALMIO OPraHOHAOE KIETKH H ocoDeHHOCTH X
CTPYKTYPHOH OPraHH3aluHy.
YUanHeca JOKHE YMETE!

* XApPAKTEePH30BATH (YHKLHMH OPraHOH/I0R;

®  pPazTHYaTh MIA3MATHYECKYI0 MeMOpaHy M 0DO0J0YKY KIETEH;

® OTAHYATE JAPYT OT JPyTa BHIOE aKTHEHOO H NaCCHBHOTO TPAHCIIOPTa
yepes MeMOpaHy;

*  ONPEHENATE SHAYEHHE BEITHOYEHHH.
OcHOBHEIE NOHATHA, JykapHoTHYeckas kieTka. [nasmarnueckanvembpana,
Opranouas quTonnazMel. HemembBpanssie, oanoMeMOpannsie 0 IBYXMEMOpPaHHEIE
oprasonasl. Brmoderns.
Tema 2.8
KJIETOYMHOE AP0, XPOMOCOMBI (2 1)

Knetounoe aapo — uertp YOPARIEHHA KHIHETLATeNbHOCTRIOKIETKH.
CTpysTypsl KieTouHoro AIpa: AlepHad 000N0MKa, XPOMATHE (TETEPOXPOMATHH),
AAPEIIIKD H HY DYHKIHH.

Xpomocometl. Fomonorussse xposocomsl. Kapuotun. Hafopexpomocom,
YPOBHH YNaKOBKH XPOMATHHA.
[MPEJIMETHBIE PE3VIILTATEI OBYVYEHHA
YyanHecs JONHHE 3HATE:

* CTPOCHHE M (YHKI[HH A1pa;

*  KnaccHGHKALND B CTPOSHHE XPOMOCOM;

® 3HAYEHHE MOCTOAHCTBA YHCNA H QOPMBI XPOMOCOM B KIETKE.
Y9amuecs T0/DKHE YMeTh:

* ONHCHIBATE MEHETHYECKHH ANMAapaT KIeTOK-3VKapHoT;

* OMHCHIBATE CTPOSHHE H (PYHKIHH XPOMOCOM;

*  XApaKTEePH3OBATE MEPEHTHYIO NEPETHRKKY;

¢ JapaTh OOpeleleHHe KAPHOTHIIA H XapaKTepHI0BaATE £r0.
OcHOBHEIZ NOHATHS. XpoMocoMel. [oMonormseie xpomocomir. KaproTam,
HunnouaHel 1 rannonnssi Habop xpoMocom. TlepBHIHAS NepeTaKKa.
LlenTpomepa. Knnetoxop.



Tema 2.9
MPOKAPHOTHYECKAS KJIETKA (2 u)

[lpokapnoTiaecine wietkn; dopma 1 pasmepst. Knacendmxanna Gaxrepuii no
thopme wreTkH B ocobenHocTaM MeTabommsma. CTpoesne HTONIA3IMEL
GaKTepHaNLHOMN KIETKN; OPTaHu3ALNA MeTaboIHIMA YIPOKAPHOT (CIoconk
MHTAHHA, OTHOIIEHHE K KHCHopoay ). ['eneTwyecknii annapar Gakrepuii.
Cnopoobpazosanue. Pazmuokenne (Jenenne B nonopoii mponece). Mecto u POk
NPOKAPHOT B OHOISHO3aX.

JlabopaTopibie 1 npaktHyeckue pafoTel
Hzygenne kneTok DakTepiii HA TOTOBEIX MHKpONpenapaTax.
[TPEJIMETHLIE PE3YIIBTATEI OBYYEHM A
Vaampecs A0MKHE 3HATH:
* CTpOCHHE NPOKAPHOTHYECKON KIETKH;
* MHOro0DpaiHe IpoOKApHOT.
Yuammecs NOTKHEL YMETs:
* XAPaKTEPHIOBATE OPraHH3alHI) METAGONHIMA Y TPOKAPHOT;
* EIacCHQHUMPOBaTh GAKTEPHH Mo GopMe KIETOK, TOANIHHEKIETOYHOH
CTEHKH, OCODEHHOCTAM METADOMHIMA;
® OIHCE BATE MTEHETHYECKHHA annapaT DakTepHi, cnopoobpasosatHen

Pa3MHOKEHHE.

Ocnosnsie nonataa. [Tpoxapnotsr, Gakrepun, umanobaxtepun. Hykreomns.
Kancyna. Cniopa. Mypenn. Mezocoma.
Tema 2.10

PEATHIAIIHS HACIAEICTBEHHOH HWH®OPMAITHH B
KJIETKE (4 u)

['en, reneTuuecksi Kom, ceoficTBA MeHETHYECKOTO KOAA. DTAMEL
peanH3alHK reHeTHYeCKoH HHQOPMALMA B KNeTRe (TPAHCKPHITIHL H
TpaHcnduna). Martpuuseidl cunres. Kogmpywomas
Matpruksie mens JHEK.

Hemoncrpanna.  Tabamua  remeTHseckoro kona. [lpocTpancTeennas
sMomens JJHK. Cxema 6rociaTeza Oenka.
JTaGopaTopHele H NpakTHYECKHE paboThl

Pewenye 3anad no MonekyIspHOH GHONOMHK Ha NOCTPOEHAE HYKIIEHHORBIX
KHCIOT M0 HPHHIHIY — KOMIJIeMeHTapHOCTH H olpeleneHne
NoCHegOBATENEHOCTH amMuHOKHCIOoT B Denke mno JJHK u PHE.
IMPEIMETHBIE PE3YIIbTATEI OBYYEHMA

VYuammpecs 1omAHL 3HATE:
* OnpeneneHHe TeHa;
® CBOHCTEA MEHETHYECKOrD KoIa;
* [PHHIHI MATPHYHOTO CHATE3A;
*  3ITAlk PeatH3allii HACHeACTBEHHOH HHpOpMALHK.

Yuammeca JODKHEl YMETh:

* HCMOJB30BATE NPHAIMO ~ KOMILIEMEHTApHOCTH pH

MOCTPOSHAH HYKTeHHOBRIX KHCIOT;



® OMHCBIBATE MPOLECCH], MPOHCXOIANIAE NIpK OHOCHATE3e Denka.
OcrogHble nouaTHA. [en, resetiueckuii kog. Kogow. Tprrner,
AHTHEOIOR. Tpanckprmums. Tpancnaums.  Marpuyusiii  cHHTes.
Kommpyromag v Matpuunas nem JJHE.

Tema 2.11
HEKJETOYHAH ®OPMA JKW3HH: BHPYCHI (2 u)
OcobeHnocTH CTPOEHHA H pPasSMHOWKEHHS supycor. Heropus

OTKPRITHS BHPYCOB. 3HaueHHE BHPYCOB B NPHPOAE H B H3HH 9ellOBEKA.
Muoroodpasne supycos, Ku3neHnusti uwkn
BHUY. Bapycabie sabonepanns B npodmnakTHES HX pacnpocTparenns. CITHIT u
MEPEL €r0 MPOQHIAKTHIKH,
Hemouctpauus, CxeMa CTPOCHNA BHpYyCa,
[TPEJIMETHLIE PE3YIILTATBL OBYYEHHSA
Yyamnecs JOMKHEL 3HATE:
*  0CODEHHOCTH CTPOCHHA BHPYCOR;
® MHOTOOOpAsHE BUPYCOR;
® BHPYCHEIC DONEIHH MHBOTHBIX H YeT0BEKA;
& Mepkl MpodHIAKTHEH BHPYCHBIX ~ 3a00NeBaHMH  KHBOTHEIX
H YEN0BeKa.
Yyammecs Tom&Hb yMeTh:
® XapaKTepH30BaTh COCODE! NPOHHKHOBEHHS BHPYCOB B KIETKY;
* ONHCHIBATE MH3HEHHLN Ak BHY.
Ocuorieie monsTHs. Bupyc. Bawrepmodar. Kamcun Jlononnutensnas
obonogxa,
METAIIPEJIMETHEIE PE3VIILTATBI  OBYYEHHA
YyamHecs JOMKHE YMETE!
* COCTABNSTH CXEMEL H TADNHIE AN4 HHTErPALMH MOTy9eHHEX 3HAHMI;
* 0DoDmaTh HHOOPMALRIO H JENATE BRIBO/IE;
* paboTaTh ¢ JOMONHHTENBHBIMHE HCTOYHHKAMH HHPOPMALIHH;
*  CaMOCTOATENEHO COCTABNATE  CXEMBI IIPOLECCOB W CRA3IHEINA
PAaccKas 1o HumM;
* paloTaTh ¢ MEKPOCKOTIOM M WErOTABIHBATE NPOCTeiilMe Mpenapars! Ana
MHEPOCKOITHYECKOTD HCCAeOBAHKS.
MexnpenMeTHEIE CEAIH
HeopraHuueckas xumMud. XHMHUYECKHEe CBAZH. Crpoenne Bemectsa.
Upranndeckan xumad. [IpHHOMOL OpraHA3auMl  OpraHWYeckHy coenHHeHHI.
Yrnesoae!, THITHIEL, HHPs, OeIKH, HYKICHHOBRE KHCIOTEL
DOuznra. CeoHCTEA HIKOCTEH, TENNOBLE ARMEHAA. 3AKOHE TEPMOIHHAMHUKN H
OTITHEH.,
Pazaen 3
Opranmim (65 )



Tema 3.1
OPFAHM3M — EJWHOE IEJOE. MHOI'OOBPAIHE
OPTAHH3IMOB (2 4)
Pasmoobpasie opramp3MoB (OLHOKIETOYHBIE H MHOIOKJIETOYHBIE
opranuaMed). MHOrOKIeTouHBI OpraHuIM Kak AMCKpeTHas cHCTeMa (TKaHH,
oprausl ). KonoHuansHeie opralmsMe.

llpumepsl  ogHOKNETOMHELX OPra’H3IMoB, OTHOCAIUHXCH K pa3HbIM
napcream. OprasoHIEl CElHANLHOTO HA3HAYEHHS Y OHOKIeTOMHEIX
oprainsmos.  [Ipumeps  KonmoHHANBHBIX oprasnIMoB. TkaHKu pacTeHuil

H SEHBOTHERIX,
HMemoncrpauna. [IpHMeps! 0NHOKISTOYHEIX B MHOTOKIETOYHEIX OPTaHHIMOB.
[TPEAMETHEIE PE3YIIbTATBI OBYYEHHA
YyanHecs NoMKHEl 3HATD:
* ompeneneHue OPraHHIMA;
* MHOrooOpazHe OpraHuiMoB (0IHOKIETOMHEIR, KONOHHATEHEIE,
MHOTOKIIETOYHRBIE ),
*  KrIaccHPHKALMID TRaHeH pacTeHIHA H KHBOTHBDL.
YHamuecs Q0mKHBL YMeTh:
* [DEASTHYATE OOHOKNETOYHBIE, KOMOHHANBHEIE W MHOTOKISTOYHEIE

OpTaHH3MEL.
Ocnopnnle  moHatia.  Oprammss.  OnHokneTodHbIH OPraHusM,
Muoroxnerounsiit opranusm. Tkans. Opran.

Tema 3.2

OBEMEH BEIIECTB H NPEBPAIIEFHHE YHEPTHH.
IHEPTETHYECKHH OBMEH (4 u)

OBmen  BelecTs ¥ NPeBpAliEHHe  JHEPrMH B KIETEE.
[nacTHgeckni H JIHEPreTHHCCKH oOMeH. ATd KK
YHHBEPCANEHBIH  HMCTOYHHK  sHeprum. Makpoopradeckne CBA3H.,  JTamE
JHEPreTHYECKoro  odMeHa, pacmennenwe rmoxodsl.  Qochoprinposanme.
OcoBennoctn metabommsma vy  Oaktepuii u  rpubos. Gpomemme ®  ero
PAIHOBHIAHOCTH.

Hemoncrpanns. Cxema o06MEHA BEIIECTE.
IIPEJIMETHEBIE PEIYJIbTATBI OBYYEHHA
YuaniHecs JOIHKHE THATE:
* 3TAnEl 00MEHa BEeleCTR;
*  BHIE OpOKEHHSN;
*  OCHOBHOE IHEPreTHYECKOe YPaBHEHHE;
®  STANE JHEPTETHYECKOrD obMeHa;
*  MECTO MPOTEKAHHA 3Tanos JHEPreTHIECKOro obMeHa.
Yuammecs OOMKHEL YMeTS:
* OMHCEIBATE OOMEH BEMECTB W NpeEpAlleHHe JHEPIHMH B KIeTKe;
*  OTIHYaTh IMHKOTA3 H Opomenne;
* [IPHBOIHTE MO3TAMNHO MPOLECC IHEPTETHHECKOrD obMeHa,



Ocrorule nomatnsa. Ofmen pemects. Merabomasm. DHepretnyeckii
obmen. TlmacTHueckuii obven. AT® TImmeomns. Bpowenne.
Knetounoe aerxanue. OkucanTtensHoe hochopRmupoBane.

Tema 3.3

IIACTHYECKHH OBMEH. ®OTOCHHTE3 (4 4)

Tunet  nwranma.  Astotpodsl  ® rerepotpodml.  MoTocumHTes.
Dazer QorocunTteza, Oxucautensioe Qocdopunaposarne. POTOCHETEMEI.
DoTonHz BOIEL INEKTPOHHO-TPAHCTIOPTHAACHCTEMA,  [lepeHOCTHKN
sogopona.  OcobennocTh  o0MeHa  BellecTR y pacTeHHil, KHBOTHEIX H
rprboE.

Aemoncrpanus. Cxema goTocHHTEza,

[IPEIMETHBIE PE3VIILTATBl OBYYEHHSA

Yyampecs AOMKHE 3HATE:
NpHMEPE MNacTHYecKore o0MeHa;
3Tansl POTOCHHTEZA H €0 POJs B NPHPOE;
MECTD NPOTEKAHHA B KIETKE cBeToBOH H TeMHOBOH (a3 dotocHnTe a;
MPOLECCH, MPOHCKONRIIHE B0 BPEMA CBETOBOH M TEMHOBO
¢az hoTocunTEA.

Yuamuecs TomsHEl yMeTs:

® OOMCHIBATE OOMEH BEWECTB M MpeBpallleHHe JIHEPrHH B KIeTKe;
* NPHBOIHTE NOAPoGHYIO cXeMy Nponeccos GOToCHHTEIA H DHOCHHTeIa
benka.

OcHoBHBle nowstHa. Asrorpodet. [eteporpodiel Morocuutes, CreTopas
paza. Temnosas Qasa. Owmcnurenshoe dochopunuposanme. Ipany.
Tanarounm. HAID, Dotonns. Potocucrema. Xnopodumm,

Tema 3.4

AEJEHHE KJIETKH. MHTO3 (3 =)

A H3HEHHBIT UMKT KASTKH H €ro NpoaomsHTensHocTs. Jlenenme KieTok,
K1eTkH B MHOTOKTeTO9HOM opranusme. [lonsTe o quddepeHunponke KISTOK
MHOTOKNETOYHOTO OPTAHIIMA,

MuTtoTHueckuil unK: wuTepdaza, penyrinkauns JHE; MuTos, dase
MHTOTHYECKOID  fJeneHHS H OpeobpazopaHHA KPOMOCOM;
DHomoradeckuii cMBICT M 3HAYEHHe MWTO3a (0Ecmonoe pasMHOWEHHE,
POCT, BOCTIONHEHHE KIETOYHBIX NOTEPS B QMIHONOTHYECKHX W NATONOTHYECKHX
yenopuax). IlponomsuTensHOCTE MHTO33. JTaNkl CHHPATH3AIRE XPOMOCOM.
Jdevoncrpauns. @OHTYPE MHTOTHMECKOND JeNeHHA B KISTKAX KOpelxa
TYE& 0] MHKPOCKOTOM H Ha CXeMe.

JlabopaTopHric H NpaKTHYECKHE PaboThl

Haywenne  MHTO3a B KNeTkax KOpemKAa [yKa (BHPTYATEHO H/ITH Ha
FOTOBLIX MPENapaTax).

MPEIMETHBIE PE3VJIbTATEL OBYYEHMA

Yuamuecs TOTKHEl 3HATE:

* MHTOTHYCCKHH M EM3HEHHEI UMKIB KIETKH H HX

NPOAOTKHTETEHOCTE,



NpoLeccsl, MPOHCXOAANINE B Kaokaoi dasle MATO3a;

BAPHAHTH MHTO38;

0CODEHHOCTH MHTO33 B PACTHTENBHEIX H HBOTHEIX KIETKAX;

ITaMb! CIHPATHIAINH XPOMOCOM;

OHONOTHYECKOe 3HAYEHHE MHTO34.

Vuampecs JOMKHE YMETE:

OITHCEIRATE CTPOSHHE H (Y HKIHE XPOMOCOM;

JIABaTh ONpeeNieHHe KAPHOTHIIA M XapaKTepUI0BATEL ero;

OMHCBIBATE MUTO3 MO (azam;

Pa3sIHYaTE MHTOTHYECKHH (KAeTOYHBIA) UAKI H MHIHEHHEI MK KIETKH.

OcHoBHBIE  TOHATHA. A H3HEHHBIH UHKT KIETKH. XPOMOCOMBI.
Kapuorun. MuToTudeckuii nuxn; Matos. Bronoraueckuii eMeten Mutoza.
Ipodaza. Metadaza. Anadasa. Tenodasa. Pennukamus (penynmeanms) JTHK.
CrnHpamizaima XpoMocom.

Tema 3.5

PASMHOKEHHE: BECHOJOE H TMOJOBOE (4 4)

CymeOCT: W (OPMEl pasMHOMEHHA OpraHasMos. becmonoe

PaIMHOMEHHE PACTEHHA H AHBOTHEIX. Buasl Gecnonoro pasMHOMKEHHA.
BapHaHTsl BereTaTHBHOTO pasMHOMeHHA. BereTaTMBHele  oprassl  pacTenuil.
Henenwe,  Coopoolpasosanse. [Toukosanme. Pparsentaums. [loaosoe
PRIMHOMEHHE MKHBOTHEIX W PacTeHHil; ramersl, mnNOI0BOH  TpOLecc.
bBHoMorHYecKoe 3HAYEHHE MONOBOTO PAIMHOMKEHHS.

HemoncTpamus.  Cxewmsl, HITOCTPHPYIODIHE cnocotnl
BETETATHBHOIO PasMHOMEHHN pacTeHWH, MHKpONpenaparsl aiillerneTok;
(poTorpadmm, oTpamarme pasHoodpaHe IDTOMCTEA ¥ OJHOM Naps! ponuTenei,

IMPEAMETHEIE PE3VIILTATEL OBYYEHHMA
VYuammecs Jo/DKHE! 3HATE:
*  (OpMBI H PACTIPOCTPAHEHHOCTE GECNONOro pasMHOMKEeHHS;
* OcoOeHHOCTH Decnonoro  pasMHOMEHHS pacTeHuii
HHBOTHBIX;
® CYIIHOCTE [OOBOTO Pa3MHOMEHHA H ero OHONOTHYECKOE IHAYCHHEE.

Ywuammecs 10mKHE YMETE:

* XAPAKTEPHIOBATE DHONOIHYECKOe  3HAueHHe  Gecroloro
Pa3MHOKEHHA;
paznHYaTh GOpME GECTIONOT0 PAasMHOKCHHA;
PasTHY4TE CHOPY KaK CTIELHATHIHPORAHHYIO KISTKY, MpeaHasHAYSHHYIO
s Decnonoro pasMHOKEHHS, ¥ crnopy Gakrepwii;

*  0OBACHATE MPEMMYIIECTEO HONOBOID PASMHOKEHHA.

OcHosHele  mOHATHA, PasmHoseHue. becnonoe  pasMHOKEHHE.
lonosoe pasmaoxenne. Beretatnpnoe pasMuaoxenne, lenenue.
Cnopoobpasosanue. Cnopa. Perenepaums. Knon. Croopanrum.
BereratusHeie oprane. OmHODOMHEIE H JBYIOMHEIE pacTeHHA. [lomosoil
TuMopdaam.



Tewma 3.6
OBPAZOBAHHE MNOJIOBBIX KJIETOK. MEHO3 (4 u)
Meiios u ero oTnH4Ha 0T MuTO3a. BHONOrigeckoe sHadeHne  meiiosa,

Ocobennocy mpodazel I lametorenes. Dranel ofpazopanns MoTOBEX
KISTOK: pasMHOMEHME, pocT, co3pepanHe (Mefioz) w dopMupoBanue
monoBkX Knerok. (cobDeHHOCTH crnepMaTtoreHesa M OBOTeHE3d. JHAMEHME
ramMeToreHesa. [lapreHoreHes kak BApHAHT NONOBOTO PAIMHOMKEHHA.

IMPE/IMETHBIE PE3VIILTATBI OBYYEHHA

Yuampecsa QOMKHEL 3HATE:!

* CYIHOCTE MeHo3a i ero OHOMOTHEECKOS 3HAYMCHHE,

® [POLIECcC FaMEeTOTeHE3da H ero JTAMEL

YHamMecs D0MmKHEL YMETE:

* XapaKTePHIOBATE OHONOTHYECKOE — 3HAYEHHE  TONOBOTO

PAIMHOMEHH;

* ODBEACHATE Tpolece Mefio3a H XApaKTepHIOBATE €r0 JTAIIEL;

ONHCHIBATE TPOLECe TAMETOreHe3a W BHISNATE OCODEHHOCTH
CIEPMATOreHe3a H 0BOreHesa;
® PpaInHYaTh CIEPMATOZOM/IL W CTISPMHH;
BBEIIENATE OCODEHHOCTH  MpOTEKAHHA — raMeToreHesa  y
PACTEHHMH H KHBOTHEIX;

* ONpejensTh poibk Mefdo3a B MHIHEHHBIX [HKIAX pPA3NHYHBX
OpPraHHIMOB.

Ocnosntie nonaTHa. Meiios, Busanentsl. Terpans. Kpoceunrosep. amets.
Hinexnerka. Cnepmarozonn. Cnepmuii. Tameroremes. Cnepmaroreses.
Oporenes. Cranma pasvsHomenna. Cragms pocta. Cramma cospesaHHa.
Craaus  dopuuposarua. Pasnensuononsie opranmasel. DepmadponaTsl

[Taprenorenes.

Tema 3.7

OILTOAOTBOPEHHE (2 =)

OnnonorsopeHse H ero cCyIHOCTE. buonorugeckii cMBICT
onnopoTeopennd. Bapuante  onnogoTBopeHns  (Hapy®HOE,  BHYIPEHHeE,
NepeKpecTHOE, CAMOONNOIOTROPEHNE, €CTECTBEHHOE H

nckycerseHHoe). OcobeHHocTH  OMTONOTBOpeHHS v pacreHuil. [IsoiiHoe
OMMOAOTEOPCHHE Y TOKpHTOceMeHHBX. HekyccTeenHoe onnomoTBopeHHe ¥
MENOBEKA H MPHHIHIIEL TeYeHHA Decioqus.
[TPEIMETHBIE PESVIIETATEI OBYYEHHA
YqamHeca JOMAHE 3HATH:
* CYIOHOCTE ONIOJOTEOPEHHA H €70 PazHOBHIHOCTH;
* [PHYHHL NOABTEHHA PANTHIHEN THNOB OIUIONOTBOPEHHS;
®  [0YeMy OTI0I0TROpeHHE NPOHCXOJHT NpeRMYLIECTREHHD
BHYTPH BHOA;
* CyTh OBOHHOTO OIUIOIOTBOPCHH.
Yuamuecsd JOMKHEL YMETh:
* OOBACHATE NPOLECe ONI0A0TEOPEHHA H 00paz0BaHAA SHIOTE;



* ONHCHBATE MPOLECT OMIOAOTBOPEHHA ¥ NPEACTABMTENEH Pa3HRIX
CHCTEMATHYECKHX MPYTI (OTOEN0B PACTEHHA H THIIOB RHBOTHRIX ),

Ocropuele noraTHe. ONI0I0OTBOPEHNE: HAPYKHOE, BHYTpeHHee. (ceMeHeHHe.
Jurota, [lpoiinoe onmogorsopenne. MckyccTBEHHOE OMOAOTBOPEHNE,
IKCTPAKOPIOpaNLHOE OIUIOLOTEOPEHHE,

Tema 3.8

HHAHBHAYAJBHOE PAIBATHE OPTAHHIMOB (6 u)

OMOpPHOHANEHEIA — mepHon  passiTed.  OCHOBHBIE  3AKOHOMEPHOCTH
apoOneHns; obpazoBanme OOHOCTOHHOTD 3apoIBllia —  BIacTyaRL.
I'acTpynamms; 3AK0HOMEPHOCTH o0pazoBaHHA ABYXCIOHHOTD
3apojsmma —  racTpynael.  lleperumeii | opraHoreHes M ganbHeimas
audrbepenuMpoBKa TKaHel, opradoR W cHcTeM. BsammogeiicTeme Tpex
JAPOALILEBEIX  AHCTKOB. OaHosfuessle  (MOHOSHIOTHBE) ONHIHEIIEL.
[MocTambpuonansHEL MepHoa  pa3sBHTHA. PopMel nocTaMOPHOHATBEHOTO
nepuofa paseuTHa. Henpsimoe pasestie; noaHsii ® HemomHeni Metamopdos.
Bronorsgeckuii cMeicn pasBuTHA ¢ MeTaMopdosom. [Tpamoe paserTie. CrapeHye.

Hemonerpauun. Tabauuel, HWULOCTPHPYIONIHE MPOLECCH PAHHHX  ITanoB
IMOPHORANEHOTO pasBHTHA W MeTamopdoza v YIeHHCTOHOTHY,
NO3BOHOYHEDY (HECTKOKPRINLIX H 9eIIYERPhUTHIX,
ambubuii); cxeMel npeodpaIoBaHHA OPraHos M TKaHeld B NPOLEcCe OHTO- M
dmnorenesa.

[TPEJIMETHGIE PE3VIILTATEI OBYYEHHA

Yuamuecs qomEHE 3HATE:

® OnpelefeHHe MOHITHA «OHTOreHED);

MEPHOTHIANHI HHIHBHAYATEHOTO PA3BHTHA;
ITANE IMOPHOHATEHOTO PA3BHTHS;
HCTOYHHKH PaiBMTHA OPTAHOB B NPOLIECCEe OHTOMEHEe3a;
GopMEL MOCTIMOPHOHANBHOIO PASBHTHA,
OCoBEHHOCTH MPAMOTO PAIBHTHA;
oCcO0EHHOCTH BHYTPHYTPOGHOTO pasBHTHA;

* OCHOBHON DHOreHeTHYeCKHd 3aK0H.
Yyammecs TOMKHB YMETh:

*  OMHCBIBATE MPOUECchl, MPOMCXOMAIIHE npu  apobneHuH,

TAcTPYIALHE W opraHoreHess;

XapaKTePHIOBATE (POPMET MOCTIMOPHOHANEHOIO PA3BHTHA;

Pa3NH4aTh MOIHBIH H HEMOIHBIH MeTaMopdos;

PACKPHIBATE DHOMIOMHYECKHHA CMBICT DPasEMTHA C© MeTAMOpOzoM;
*  XAPaKTEPHIOBATH ITAIEI OHTOICHESA,

OcHopueie  noHsTHA. Owuroremes. THNE  oATOreHesa.  ImOpHOreHes.
HpoGnerne (Gnactynsuma). Mopyna. Tactpynsums. Hefipyna u nefipymamms.
Huddepennnposka knerok. Opranoreres.

Metamopdoa. MoHozHroTHER GMH3IHENEL [Lnauesra.
OMOpHOHATRHEN NepHon paseuTHa. TlocTaMOpHOHATEHMI HepHoa PpazBHTHA.
Poct: orpanngenHE H HeorpaHHYeHHEIH,



Tema 3.9

OHTOTEHE3 YEJIOBEKA.
PENMPOJAYKTHBHOE 3TOPOBBE (4 u)

OcobennocTH IMOPHOHATEHOTO pasBHTHA Hel0BEKA.
[Nponeccs, MPOHCXOIANTHe Hi Pa#HHEX  9Tanax  MOpHOIeHesa
(hopmuponanme mopyns n Gnactyner). [epsrii stan muhepeHIIHPOBKH KIETOK
saponpima. Ipennaosneii v nuoaswil nepwoast. PopMuposanye IaPoIBIMLEELX

(BPEMEHHRIX, NMPOBHIOPHLIX) OPraHos, Poxnenne. INocTaMbpHOHATLHEIH
MEPHON  PasBATHA, JOPENpOAyKTHBHBIN, pPenpoIyKTHEREIH NEPHOJIEL,
cTapeHHe W cmepTh. [lonomoe  cospesanme. KparHdeckne nepuomm

OHTOTEHe3a. BinAnne HHKOTHHA, ATKOTONA H HAPKOTHKOB HA PAa3BHTHE 3apo/IbIia
H PENPOIYKTHBHOE 310poBke YenoBeka. Mexanuimel cTapeHns.

AemoncTpauusa.  TabiuOe, HUGOCTPHPYIOIIHE NPOLUECCH  PAHHHEX ITANOE
IMOPHOHAIEHOIO PazBHTHE YeloBeKa.

[TPEIMETHEIE PE3YJIbTATHRI OBYYEHHA

Yyamuecs QOMKHE SHATE:

® 0coDEHHOCTH OHTOTEHEe3a YeNoBeKa:

NEPHOTHIANHK HHIWBHAYATRHOTD PAZBHTHA Jel0BeKa;
TNkl 3MOPHOHATEHOTO PA3EHTHE Yel0ReKa,;
CTIELHANBHEIC (BpeMeHHEIE, IPOBHIOPHEIE) OPTaHbL;
OCODCHHOCTH H TEPHOAM3ALMI NocTIMOPHOHANBHOTO pPA3BHTHA
YeoBeKa;

® MEXaHH3IME! CTAPEHHSA OPraHH3IMAa.
YYAMHECH JOIKHE VMETh:

® ONHCEBATE OpPOLECcCH, NPOHCXOIANHE npH  apolOneHHH,
TACTPYIALUNA H OPTAHOMeHeIe YeN0BeKa;
® DPAITHYATE 3APOJIBINIEBEIH H MIOAHEH,  MOpPHOHATBHEINA H

NOCTIMOPHOHANBHLIN ITANKL
*  XApaKTepH30BATH NOCTIMOPHOHANBHOES PA3BHTHE YEI0BEKA 110 3TANaM H
KPHTHUECKHE NEePHOIE OHTOreHe s,
® XAPAKTEPHIORATH (HAKTOPL! PHCKA MPH PAsBHTHH 3apoasiua  (BIHAHHE
ANKOT0MA, HHKOTHHA, BHPYCHBIX 3a00nesaHuii Matepn).

Ocuopnele monstua. Mopyna. Bractyna. [actpyna. Hefipyna.
CreunanbHble opransl. JopenponykTHEHEL nepHod. PenpoaykTHBHE nepuo.
[lepron crapenms.

Tema 3.10

IN'EHETHEKA — HAYKA O 3AKOHOMEPHOCTSIX
HACJHEACTBEHHOCTH H HW3MEHYMBOCTH.

I. MEHIEIb — OCHOBOIIOJOKHHK T'EHETHKH (2 4)

Hctopus paseirus resetien, Orxpeitie I MenneneM sakoHoMepHOCTeR
HACTENOBaHMA npu3Hakos. OCHOBHBIE [OHSTHS MeHETHKH (TeH, NoKyc,
roMOIOTHYHBE XPOMOCOMBL, TOMOSHI0OTE, TeTEPOIHTOTA, JOMHHAHTHOCTE,
PELECCHBHOCTE, TEHOTHI, GeHoTun). TuHOpHAONOrHYecKHH MeTON HIVYeHH:
HACTeACTBEHHOCTH. MeTonk reHeTHKH. IHauenne reHeTHKY.



Aemoncrpauns.  PomociosHse  BEUTAKMINXCH NpeacTaBHTeNneH
KYIBTYPEL XPOMOCOMHEIE BHOMATHH YeNoBeka H HX QeHOTHIHYECKHE
POSRIEHHA.

IMPEIMETHEIE PEIYJIbLTATEI OBYYEHMA

Yuamuecs A0KHE 2HATE:!

* onpeiefeHHE MeHETHEH KK HAYKH;

* OCHOBHBIE TIEHETHYECKHE NOHHATHH: IeH, anlnens, JTOMHHAHTHERIL
NPHIHAK, PpeUeccHBHEEI MpH3HAK, (eHOTHI, TEeHOTHIL,
TOMO3HIOTA, FreTepO3HToTA;

*  CYINHOCTH THOPHI0I0THYECKOTO METONa  HIVYeHHH
HacIeIcTREHHOCTH;

® MeTO/E MeHETHKH (TeHeanoTHIeck i, G1HsHeoBEH, DHOXHMHYeCKHTT,
IHTOreHeTHYECKHI, MONy TAIHOHHO-CTATHCTHISCKHII );

* 0CODEHHOCTH FOPOXE, KOTOPEIE MO3BONHIK MeHIemo BRSBHTS
CTATHCTHYCCKHE 3AKOHOMEDHOCTH HACHENOBAHHMA NPHIHAKOB (OEICTpOe
PasMHO¥EHHE, CcNOCOOHOCTE K CAMOONBIICHHIO M NOMYUEHHIO HHCTHIX
THHHH, HATHYHE APKO BHIPAAKEHHBIX ANBTEPHATHBHLIX NPHIHAKOB),

Yyanmecs JomKHE YMETh!
*  HCNONBEIOBATE FeHeTHYECKYH)  CHMBONIHEY — NIPH  COCTEBIEHHH
CXEM CKpelHBaHHA;
® 3aMHCBIBATE FEHOTHIE OPraHMIMOB H BHINHCEIBATE WX TAMETEL
*  Pa3NH4YaTh FOMO- H TETEPOIUIOTHRIE OPrAHH3IMEL
OcHoerele moHATHA. HacnencteerHOCTS. HamenIHBOCTS. I'en.
lenorun. Menornn. Anmens. JomusanTupii TpH3Hak. PeueccHBHEri
npusHak. I'nGpua. AneTepraTnBakii npusnak. [omosurora. etepoanroTa.
Tema 3.11

JAKOHOMEPHOCTH HACJIEJOBAHHS, MOHOTHEPHIHOE
CKPEIIIHBAHHE (4 u)

MororuGpagHoe ckpemuBaHue.  JoMHHAHTHEIC H
PELIECCHBHLIE NIPHIHAKK. ANNeTH 0 anleNtHEe redel. [ oMo3HroTs 1
reteposuroTsl [lepssiii sakon Mennens — 3axon enunooBpazns rubpHIoE
NEPBOTO MOKONEHHA (MpaBiao JoMuHHpoBatnd). Henonxoe goMurnpoRanie mia
MPOMEXYTOUHOE HacneNoBaHAe, BTopoil 3akon MeRaens — 3akoH paciiernieHHs.
3akon (rnoTesa) wicToTe! rameT. LluTonornueckne 0CHOBE MOHOTHOPHINOMD
CKPeLIHBAHHA.

MJemoncTpanna. CXeMEl CRPEIIHBAHNS, WIULOCTPHPYIONIHE oErTsl . Menaena
0 MOHOTHOPHIHOMY CKPelIHBAHKK.

Jlaboparopusie H NpaKTHYecKne paboThl

Pemenwne zagag Ha MOHOTHOPHIHOE CKPeLIHBAHNKE,

[TPEIMETHERIE PE3V/ILTATEl OBYYEHHMA
Yuammeca NoMKHB 3HATE:

® MepBhlit ¥ BTOPOH 3akoEsl Mengens;

® 33aKOH YMCTOTH TAMET;

* LHTONOrHYECKHE OCHOBL! MOHOTHIPHIHOIO CKpenIHBAHNA,



Yuammnecs TOTKHE YMETH:
® [aBaTh ONPELeIeHHA TOMOZHIOT H FeTEPO3HIOT;
* COCTABIATE CXEME MOHOTHOPHAHOTO CKPSIHBAHHA TPH MOTHOM H
HETIOTHOM JOMHHRPOBAHHM,

PasaNIaTh paclicruicHHe N0 QPeHOTHITY H TeHOTHITY;
PEIATh reHeTHIECK e 337149 Ha MOHOTHOPHIHOS CRpelIHBAHHE.
Octostsie noHATHA. [lOMMHAHTHEN NpU3HAK, peUecCHBHEIN NpHIHAK. AJTENE,
AlNenbHBE reHbl. 3akon eguHoo0pazka THOPHIOR MepBOrO  NoOKONeHHs. 3aKoH
PACHIETIIEHHA.  3aK0H  YHCTOTEl  rameT. [ OMOSHIOTHBIE W TeTEpO3HTOTHEIE

OPTaHH3MBI.
Tema 3.12

SAKOHOMEPHOCTH HACJIEIOBAHHS. JHTHBPHTHOE
CKPEHNIHBAHHE (4 1)

Hurubpuanoe ckpemmbsanie.  Tperwit szaxom Mennens — zakoH

HE3ABHCHMOTO HaCNelOoBAHHA MPHIHAKOE. AHATHIHPYHOIIEE CKPCUIHBAHHE,
[TonurubpHaHOe cKpelHBaHRe.
HeMoHCTpamms, CxemMBr  crpemmBsaHms, HIUTHOCTPHPYIONIHE OTTRITHI
I'. Mennens no IArHOPHIHOMY CKPeIIHBAHHIO.
JlaGoparopabie # npakTHgeckne padoTe
Pemrenwe 3a1a4 Ha AHruOpHIHOE CKPEIMEAHNH.
[TPEIMETHLIE PEIVJILTATEl OBYYEHHMA
Yuamuecs JomKHE IHATE:
* TpeTHil 3axol Mermens.
Vyammnecs JOMEHE yMETE;
® COCTABIATH CXeMEl JHTHOPHIHOTO CKPeLlHBAHHR;
® COCTAaBNATE pewertky Ilennera;
® CHHTATE KOJHYECTBO TaMeT M BOIMOKHEIX TMOTOMEOB B SaBHCHMOCTH OT
reHOTHNA poaHTeneH;
* pellaTh MreHeTHIECKHE 3a4a4H Ha IHTHOPHAHOE CKpelHBaAHHE.
OcHoBHEIE TOHATHA. 3aK0H  HE3ABHCHMOTO HAcTeJOBAHHA  TPH3IHAKOS,
Anamuznpylomee ckpeumsanne, Pemerka Mennera.
Tema 3.13
XPOMOCOMHAS TEOPHS HACJIEACTBEHHOCTH (4 9)
XpoMocOMHAA TEOpHA HacnencTeeHHocTH. 3akoH Moprasa. T'pymna
cueniennd. [IpH4HHEE HapyleHHs CUEIIEHHN TeHoB.  PaccTosHMEe MERTY
reHaMH H 4YacToTa KpPOCCHHTOBEpA,
lenernueckue KapThl XpomocoMm.  MonexkynspHO-reHeTHYeCKHe KapThL,
AeMoncTpauna. CxeMbl cKpelMBanmg, WUMOCTpHpyomue onsitst T. Moprana n
KPOCCHHIOBEEp.
JlaGopaTopHbie M npakTAYecKHe paboTel
Pemenne  3aga  Ha  CUEMUIGHHOE  HAcHedOBaHHE  MPH3HAKOB M
onpeneneHHe PACCTOSHHMA MERTY MreHaMH.
IMPEIMETHBIE PE3VJIIbTATEI OBVYEHHA
YYamuecs JOMKHE 3HATE:



OCHOBHBIC NOMOIKEHHA XPOMOCOMHOH TEOPHH HACIEICTEEHHOCTH;
3akoH Moprana;
NPHYHHE! HAPYIIEHHA CLUETTeHHA,
3ABHCHMOCTE YACTOTEl KPOCCHHIOBEPA OT PACCTOAHHA MERKIY TeHaMM.
YHyamHecs NOIKHE YMETE:
* COCTABNATE CXEMbl CKPCIUMBAHMA NpPH CUEMUIEHHOM HacleloBaHHH

® & ® @

MPHIHAKOR;
® pemars 3804490 HA CLEnIeHHOoe Hacneq0BaHne MPH3HAKOB,
HACTOTY KPOCCHHIOBEpA W ONpeleneHHe pPAcCTOSHHA MEMIY FeHAME,
*  DPACCYHTHIBATE PaccToAHHAE MEHTY reHaMH o 4acToTe

KPOCCHHTOBEPA H ONPENendTe MpPOUEHT KPOCCOBEPHBIN T2MET H NOTOMKOB
N0 PACCTORHHKD MEFTY TeHaAMH.
Ocroprble  moHATHA. XPOMOCOMHAH  TeOpHA  HACTEICTBEHHOCTH. 3aKoH
Moprana. Kpoccumropep., I'pynna cuennenns. Moprammga. Kpoccosephsie
raMeTh! H OPraHHIMEL

Tema 3.14

COBPEMEHHBIE TIPEACTABJEHHS O TEHE H TI'EHOME
(2 =)

I'erom. DenoTHn Kak cHcTeMa B3aMMOJEHCTBYIONHX TeHDSB. Tenom

qemoeeka. MexaHH3MBl  AKTHBALMH 2 H  NOJABNCHHS AKTHBHOCTH TeHOB.
Crpoenne onepoHa. CTPYKTYPHEIE M PeryISTOpPHBIE IeHEl  YUacTkH rena. [eHsl
IVKAPHOT H mpokapHoT. BsauMoneHCcTBHA ANNeNBHEIX W HEeannensHEIX TeHOB.
[TnefioTponus. DKCOPECCHBHOCTE H MEHETPAHTHOCTE.
Hemoncrpanus. CxemMil reHOMOB H FéHOTHIIOR,
JlaboparopHble B NpaKTHYECKHE paboThl
Pemenne 3zamay wa p3apMoneHcTsHe ANISARHEIX H HEANIENBHBIX [EHOB H
MEHETPAHTHOCTE,
I[MPEAMETHEBIE PE3YJILTATEI OBYYEHHMA
Vuammecs 1omaHel 3HATE:
® OnpeneneHHT MOHATHE «TeHOM» H «reHOTHIIY,
*  BHIK BIAUMOOSACTEHA TEHOB.
Yaammuecs JOKHE YMETB:
PasnHYaTh MOHATHA «TCHOM», «TEHOTHIDY, «TeHOMOHIN;
® ONpedendTe BHIM  BIAHMONEHCTBHA AWIeNBHHX H  HEAUIETEHBIX
I'2HOE;
* [pPHBOOHTE NPHMEPE! MIIEHOTPONHOTO NefiCTRHA MeHOB;
PCIUATE 3aa4H Ha B3aHMOJEHCTBHE ANNENBHEIX H HEANIENEHLIX FEHOB H
NEHETPAHTHOCTE.
Ocuosasie mouaTus. [en. Ienom. TenoTun. BzanMoneiicTeug reqos.
Tema 3.15
IF'EHETHEKA TIOJIA (44)
XpoMocomuoe  ompegeneHde  nona. AYTOCOMEI M FIONOBEE
Xpomocomel. ['omMorameTHell 1 rereporaMerHeii mon. THOB onpenenesns nona
(Mporasuoe, cuHraMHoe W snaramuoe). [IpH3HakH, CHENVEHHBIE ©  MOJOM.



Jabonesanma H  jaedexTs, CHEMMCHHBIE € TMOJOBBIMH XPOMOCOMAMM.
AemorcTpanns. CxeMsl XpOMOCOMHOIO ONpefeneHAs MO/4.
Jaboparopurie n npakTateckne paboTel.
Pemrenne sagau Ha CLUENNEHHOE ¢ MONOM HACTENOBAHHE NPH3IHAKOE.
IMPEIMETHEIE PE3VIILTATEL OBYYEHHA
Yuampecs nonmesl 3HATE:
* THITB OTPeIeNeHHA NOME;
® NPH3IHAKH, CLUCTLICHHEIE ¢ TIOJ0M;
* roMOTaMeTHELH H TIeTeporaMeTHeIi moa ¥ pasiH9YHbBX
OpPraHHIMOBE.
Yuamrecs JON#KHEL YMETE:
® COCTABNATE CXEMBl CKPEIMBaHHA NpPH  HACKCHOBAHMH  [TPH3HAKORE,
CHENIeHHBIX ¢ MONoM;
® pelmaTh 3a0aYd  Ha HacueqoBaHHe NPH3HAKOE,  CLENISHHEIX ¢

NOTOBEIMH XPOMOCOMAaMH;

* NpPHBOAHTE NPHMEpH 3aboneBanuil n nedexToB, CUSMNEHHBIX ¢ IONOBBIMH

XPOMOCOMAMH;

® OnpefendgThk TOMOTAMETHEH H TeTeporaMeTHRIi non nmo  cxemam

CKPEeNIHBAHMA; IPHBOANTE NPHMEPH! ONPENENCHHS NON3 ¥ PasTHYHEX

OPraHHIMOB,

Ocuoprble monaTHa. [Ton. TomorameTHeli  noa. I'eTeporaMeTHEIH MO
Ilpu3naks, cuennennsie ¢ nonoM. Femodmnns. Jansrommam.
Tema 3.16

H3IMEHYHBOCTb: HACHEACTBEHHAS H
HEHACJIEICTBEHHAA (4 4)

HMaMeH9HBOCTE KaK OOHO H3 OCHOBHEIX CBOHCTE KHBBIX OPTaHI3MOB.
Hacnencreennas (reHoTHmHYecKas, HHIHBHIYAILHAS, HEOMpene/IeHHAA ).
MyTtaunonnas H KOMOHHATHBHAMN H3MEHYHBOCTE. MyTanue n
MYTareHEL. Henacnencreennan {onpenenenHan, IPYINoBas,
MOJHQHKAIHOHHAS ) mamenyneocTe, Monuduranun. Hopma peaximu,
Kpusas nopmanesoro pacnpenenenns  (kpusas  Tayeea).  CramucTuueckue
JAKOHOMEPHOCTH MOIHPHKAHOHHOH HIMEHIHBOCTH.

Hemoncrpanus. Ipumepst HACenCTEEHHOH {(MyTanHOHHOH H
KOMOMHATHBHOM) M HeHaclefcTBeHHOH (MOIM(QHKAIMOHHON) HIMEHUYHBOCTH,
MEXAHHIMOB MY TaLlH.
JaGopaTopusie o npakTRYeCKRe paboTh
Hiy4enne MOIHDHKAIHOHHOM HIMEHYHBOCTH HE TpUMepe
PACTEHHH, COCTAB/IEHHE BAPHAIIHOHHOID PAJIA M BAPHALHOHHOH KpHBOH.
MPEIMETHBIE PE3YJIbTATEl OBYYEHIMA
Vyammecs nom#Hsl 3HATE:
* OnpeficieHHe H KTaccHQHKALHI H3MEHYHBOCTH;
* KIaCCHOHEALHIO HACHSACTBEHHON HIMEHIHBOCTH;
*  KNacCHOHEALMIO MYTAOHA 0 PASHEIM MPH3HAKAIM;
* [pHMEpEl MOTHOHKATHI.



Yyammecs qomKHEL yMeTh:
* PA3IMYATE BHIE HIMEHUHBOCTH,
* ONOCHHBATh BOSMOMKHLIE TOCTENCTEBHA BIMAHHA MYTATEHOE HA OPTAHHIM;
¢ OUCHHBATh pOnk BHEIIHCH Cpelll B PAsBHTHH W [POSBIEHHH

NPHIHAKOR,
UcHoBHEE MOHATHA. HamenynBocTs: HacIeNcTEeHHAN H
HeHAcmencTBenHas.  Myrawmm.  Myrtarens.  Momndmkammm. Hopma
PEAKLIHH.
Tema 3.17

FEHETHEKA H 3JOPOBBE YEJOBEKA (2=)

l'eHeTHKa venoBeKa H  ee pagensl. MeTois reHETHKH 9eloBexa,
Hacnencreenrkle HonesHH, reH e | XPOMOCOMHEIE. AHOMATHH PAIBHTHA.
ComMaTH9ecKHe H TeHE¢PaTHEHEE My Taumn. TTpHHIMOL 300posoro ofpaza
AHIHH, IHATHOCTHKH, NpoQHIaKTHKE M Je4YEeHHs TFeHeTHYCCKHX OonesHeil
Menuko-reneTHYeCKOe KOHCYTRTHPOBAHHE,
Hdemoncrpapma.  [lpuMepsl TeHHEX # XpOMOCOMHEIX GonesHeidi JenoBeka.

[MPEIMETHBIE PEIVJIBTATET OBYYEHHA

Yuammecs NomsHsl 3HaTE:

e wnaccH@UKammMio MyTausi W HacrencTBeHHBIX OonesHeil uenoBexa:

® TEHHBI¢ M XPOMOCOMHBIC DONE3HH YelIOBEKA M X NPOABISHHA:

* NPHHLUMITE 310POBOro 0bpasa KHIHHE;

®  METOHE JHArHOCTHEH, NpothHIAKTHEH H JeYeHHA
HACIeACTBEHHEIX DoneIneii.

Yyampeca JOm&HE yMeTh:

® pasNHYaTE HACTENCTBEHHEIE BOoNeInn YenoBeKa;

* DOPHBOOHTE NPHMEPHI TFEHHLIX M XPOMOCOMHEIX Bonesmeil denopexa;

® OHEHHBATE (AKTOPLl PHCKA BOHHKHOBEHHS HACTENCTBEHHEIX OomesHed
YEN0BEKa.

OcHosHEle nousTa. ensste Gonesnn. Xpomocomasie Gonesan. CoMatutieckue

MYTAIHH. [ eHepaTHBHEIE MYTAIHM,
Tema 3.18

CEJEKIHA: OCHOBHBIE METO/JbI H JOCTHKEHHSA (4
)

Cenexnma. [Nopoaa, copt, mramm. MeTons ceneximm.
LlenTph [POHCKOMICHHAA K¥TIBTYPHBLX pacTeHH. Brnan
H. H. BapHnoRa B pasRHTHE reHETHKH | CoNeKITHH.

Hesmonctpauna. Kapra uenTpoB NPOHCXOMISHMS KyTETYPHEIX pacTeHMi.
HMzobpamenns NOpol pasaHyHEIX JOMAIIHHX AHBOTHEIX H COPTOB KYTBTYPHBLX
PacTeHHR.

[TPEIMETHEIE PE3VJIETATEL OBYUYEHMA

Yuammecqd JONEHE FHATE:

* ONpEfeleHHe CeneKiHA Kak HAYKH H e¢ TeOPeTHYECKHE OCHOBEI (TeHETHKA);
®  METO/kl CeNeKIIHH,
*  UEHTPH NMPOHCXOKAEHHS KYTHTVPHBX PACTEHHH,



Vyampecs NoMmEH YMETh:

* DAITHYATE METOIE! CeNeKIHHN;

*  DAITHYATE TOHATHH <OPOIAYN, 4COPTYH, CIITAMM,

Ocrosusie noratus. Cenexuna. [opoga. Copr. Iltamm. Or6op. Tnbpransaums.
brazroponcTeennoe ckpemuranne. [eteposne. Ynerwe mummm. Tlonunnonms.
Tema 3.19

BHOTEXHO.TOTHA: JOCTHAEHHS H [MNEPCHIEKTHBBI
PAZBHTHH (2 u)

BuotexHonorus. Il'eanas  moxeHepHA l'eneTiaeckn
MoIHQHONpOBAHHEE OPraHH3MEL. Knonnposanne. DTHEECKHE
ACTIEKTEl OHOTEXHOTOTHH.

Hemoncrpauns.  Cxewmsl KNOHHPOBAHHE M CO3JAHHS  TeHeTHYCCKM
MOTHGHIHPOBAHHBIX OPraAHH3MOB.

[MPEIMETHEIE PESVIIETATEL OBYYEHHWA

Yyamuecs JOMKHEL 3HATE!

* OnpedelieHHE H 331894 OHOTEXHONOIHH;

® METONE ODHOTEXHOIOTHH,

* MeTOIEl MreHHOH HHKEHEePHH;

® STHYECKHE ACMEKTEl DHOTEXHOMOTHYECKHX paspaboTok.

Yuammecs m0IAHE yMeTh:

® ONCHHBATE 3ITHYECKHE  ACIEKTEl HEKOTOPHIX  OHOTEXHONOTHYECKHX
pa3ipaboTok;

* TOHHMATE HeOUXOOHMOCTE OHOTEXHOMOIHYECKHX  HCCASHOBAHHE A
MOBBIUEHHS 3POEKTHEHOCTH CeTbCKOX03AHCTEEHHONO NPOHIBONCTEA M
CHHMEHHA ceOECTOHMOCTH MPOIYKIIHH.

OcHoBHele moHATHA. buorexwmonorns. [enHas wmkenepus. KioHmposanue,

BuooTuka.

MexnpenMernsie ceasn. Heopramwweckan xwmms. Oxpada  npupogs  or
BO30eHCTEHA

OTXOM0B XHMHYECKHX MpOH3BONCTE. Opranmdeckas  xumus. CTpoeHHe H
GyHKIHE  OpraHHYecKHX

MOJNIEKYZ H HX MyTaredHoe neficteie. Puiuka.  PenTreHoBckoe H Jpyrue
minydeHHs. [lonstue  © mo3e wanydenus u Guonoruyeckoil 3anpTe.

METAIIPEIMETHEIE PEIYJILTATBI OBYYEHHSA

Vuammecs TomTHHE yMETh:

® paboTaTe ¢ yueDHHKOM,  COCTABIATE KOHCMEKT maparpada,

CXeMEI M TaDIHLUk;

» pa3palarsiBaTh NAAH-KOHCTIEKT TeMBl, HCMONE3YS pasHbe HCTOYHKKH
HHQOpMALHK;

* T[OTOBMTE YCTHERIE COODIMeHMs, pedeparsl W Ope3eHTAUHH  Ha
331AHHYIO TEMY;

* [ONLIOBATHCA MOHCKOBBIMH cHeTeMmaMe HATepHeTa.



JIMYHOCTHBIE PE3YJILTATEl OBYUYEHHA

s [lpossnemme wyBcTBa  poccHiickol  rpamnaHckoil  HISHTHYHOCTH,
NAaTPHOTHIMA, MOOBH H yBkeHns K OTedecTBy, YYBCTBA TOPIOCTH 34 CBO

Pommmy;

* OTBETCTBEHHOS OTHOIIEHHE K y4ebe, rortoBHOCTR
cHocobHOCTE K CaMooBpasoBantio;

* hopuHpoRaHHe MOTHBALIHH K obyyenmo H MO3HAHHIO,
OCO3HAHHOMY BRDOpPY Gvoyumed npodecci;

* CIOCODHOCTE CTPOHTE  HHIAHBHAYATBHYIO 00paz0RATENLHYIO
TPABKTOPHIO;

(OpPMHpOBAHME [ETOCTHOTO ECTECTBEHHO-HAYYHOTD MHPOBOIIPEHMS;

coO/moneHne NpaBAN MOBSIEHHA B NPHPOIE,

YMCHHEC PCaTH30BHBATE TCOPUTHYECKHE [IO3HAHHA HA [PAKTHKE]

cnocobHOCTE NpPHIHARATE coBCTBEHHBIE ourHOKH

HCTPABIATE HX;

* YMEHHE APTYMEHTHPOBAHHO H ODOCHOBAHHO OTCTAMBATE CBOKY TOMKY
IPEHHS;

* KPHTHYHOS OTHOWIEHHE K  CODCTBEHHBIM  MOCTVIKAM, OCO3IHAHME
OTRETCTBEHHOCTH 34 HX Pe3yIbTATEL;

* YBAKHTEIRHOS H Jo0poxenaTensHoe OTHOILIEHHE K JpVIHM
JTHOITAM;

* YMEHHE CNYWIATh H CABINATE APYIHX, BECTH OHCKYCCHIO, ONEPHPOBATH

thaxTamm,

11 knace

Paznen 1Bux (64 u)
Tema 1.1
PASBHTHE BHOJIOTHH B 10JAPBHHOBCKHI MEPHOJL,
PABOTA K. THHHEH# (2 u)
IsomounsnssomonnorHoeyHeHre. Meropusasomommonssxaaeii Kpeanuonu
aMuTpanchopnMaaM. CHCTeMaTHEKA
KaKHAYKA. 3uavennepaboTk . /InHHesnOCHCTEMATHEEpaCTEHH H  IKHBOTHBIX.
Bunapuas  WomeRknarypa. Bxnag pamnudHEIX  YUEHRIX B PAaIEHTHE
IBONEOLHOHHEIX HIOCH.
Hemorerpanns. [loprpers 1 GHorpadsl veMeHEX, BHECIIHX BKIAT B
PASBHTHE 3BOTOIHOHHBY HAEH.
[TPEJIMETHBIE PE3VJILTATH! OBYYEHMA
Yyammecs IoDEHE] 3HATE:

* MPEOCTABIEHHA SCTECTBOHCNBITATEICH A0AaPBHAOBCKOR HI0OXH O CYIIHOCTH
EHBOH ITPHPOIEL H 22 3BOTIOLHH;
® [ipefcTaBHTENel KpealHoOHN3Ma B TpaHchOopMuIMa;
e B30kl K. JIHHHes Ha cHCTeMY RHEOTO MHpA.
Yuanmecd JOMTAHB YMETE:

* OLICHHBATE BEIA] PAIMHIHBIN VIEHBIX B PASBHTHE OHOTOTHH H



SBOMIOLHOHHBIX HIEH.

Ocnosasie nonsTaa. Deomouuna. Kpeaumonnam, Tpaschopmuzm.
JpomonnonniM. CrHeremaTaka. bunapras HOMEHEIATYpa.

Tema 1.2

IBOJTOIHOHHAA TEOPHSA K. B. JAMAPKA (4 9)

YueHHe O rpajaudy SKHBBIX OPraHMIMOB H TOHATHE «ICCTHHLA CYIIECTBY.
Teopus katactpod Kiopbe. 3Jakons Jlamapka (ynpamHedue u HEYNPAKHEHHE
OpraHos W HacnenosaHHe OnaronpuobpeTeHHEIX NpH3Hakos). [IpeacTarneHHs
Jlamapka ob wamewgmeoctd. llpemcrasnenus Jlamapka o npHumHax, npen-
IOCBLTKAX H HANpPABNEHMH 3BOMOLAH. 3HadeHue teopun Jlamapka. [Momstme o
HEONAMAPKHIME H EI0 MPeACTABHTENINX.

Hemoucrpanms. AKuzue u nestensnocts AL B. Jlamapra.
[IPETMETHBIE PE3YIIBTATHI OBVYEHM S
Yuamuecs QONMKHE 3HATE!
* OCHOBHEIE nosicsennd Teopun K. b. Jlamapxa;
* Hazpauue Tpyna A b. Jlamapka.
Yyammecs MOMKHEI YMETh:

* OLEHHBATE 3HAYEHHE JBOMIOIHOHHOH Teopun JlaMapKa 104 pasBHTHA
OHOMOTHH.

OcHoeHeIe noHsTHA. 3akoH. Teopus. Jsomouns. HiMenaHpoCTE.
Tema 1.3
OPEANIOCBLTKH BOSBHHKHOBEHHS
YUEHHSA Y. JTAPBHHA (2 1)

Ipennockiiky BosnHKHOBEHHA YeHna Y. Jlapsura; mOCTH:KEHHA B 00NacTH
ECTECTBEHHEIX M COUHANBHO-3KOHOMHYECKHX HAYE (KOCMOTOHHYECKad Teopws
Kanta—Jlannaca, nocTH#esns B 061acTH XHMHH, 30K0H eJHHCTEA OPranuIMa H
cpeasl Pynbe—Ceuenosa, mpuHumn koppensiumn Kioske, pabotsr K. Boapa,
paboter Y. Jlafiens, pabotmr A, Cwmmran T. Maneryca),

[MPEAMETHBIE PE3VJIETATEI OBYYEHMA
Vuamuecs JOTKHE IHATE:

® SCTECTBEHHO-HAYYHLIE H CONMATEHO-IKOHOMHYECKHE [IPEANOCUTKH
BOSHHKHOBEHHA Teopun Japeuma;
e praan K. bspa s pa3paTHe YBOMOLHOHHEIX HAell;
® HazeaHWe Tpyna T, MansTyea.
Yaimuecs JOMKHEL YMETE:

*  XapaKTEPH30BATh NPEANOCHUIKH BOIHHKHOBEHHA 3BOHOLHOHHOM
Teopul JdapenHa.
Tema 1.4
IBOMHOIMHOHHASA TEOPHS Y. TAPBHHA (4 4)

JxcneIHUHOHABIT matepwan Y. Japemma. VYuenme Jlapsuma ob
HIMEHYHBOCTH. Yuewwe JlapsuHa 00 HckycerseHHoM oTOOpe. Breofmas
HHIHBHAYAIbHAA HIMEHYHBOCTE H H3I0RITOYHAR YHCISHHOCTE IIOTOMCTBA.
Orparuvensocts pecypeos. bopefa 3a cymecTsoBaHHe H ecTECTBEHHEIH oThOp.



Buner Gopebul 3a cymecTosante, Ipennmocsimxu Gopsbhl 3a cymecTeoBaHHe H
ecrectsenHoro otbopa. A. Yomnec u ero Brnag B paspaborky Teopmn
eCTECTBEHHOTO 0TOOpa. 3naveHne Teopun Jlapeuna, [ToraTHe 0 cHHTeTHYECKOH
TEOPHH 3BOTHOIHH,
Jenonctpanua. Buorpadms Y. Japeuna. MapmpyT B KOHKpeTHEE HAXOIKH
4. Japeuta B0 BpeMA IMyTemecTsHs Ha Kopatne «BHrin».

[TPEJIMETHBIE PE3Y/TbTATEI OBYUEHHS

Vyanmecs JOKHE IHATE:

» yuenue llapeuna ob HexyceTseHHOM oTBOpE;

* yuenue [lapsuna 0 ecTecTBeHHOM oTOOpE;

*  0bBeKTE, cnocobCTROBABLIME OARNEHHIO HaeH Y. Jlapeuna o
SCTECTBEHHOM 0TOOPE (ralarnarocckie BRIOPEH, HCKONACMBICOCTANKH);

* HaigaHus TpyOoE Y. Japsunna.

Yuammecs Tom&HE yMeTh:

* OUEHHBATE OCODEHHOCTH AOMAUIHHX HHBOTHEIX H KYNETYPHBIX pacTeHHii
M0 CRABHEHHIO C HX THKHMH [PeIKaMH

*  XapaKTepH3I0BATH NPHYHMHE DOpEOEI 34 CYILECTBOBAHME;

* ONpenenATh: SHaYeHHE PAXTHYHBIX BHA0B O00pROE 3a cyIIecTBOBaHHE,

JABATE OLEHKY ecTeCTBeHHOTe 0THOpA KaK pesynsTara GopelH 3a
CYIIECTBOBAHKE;

» oneHueatk BEnan 9. Mdapsuna n A. Yonneca B passaTHe
IBOMIOIHOHHBIXHISH,
Ocrosrbie noraTHa. Ipynnosas v MAIHBHIYATEHAS HIMEHYHBOCTS,
HcexyccTeennElit o1oop. BeccosHatenbuniil ¥ MeToqHYeCKH orbop. [Nopoga.
Konkypestus. boprba 3a cymecrsosanne. Ectectsennsiii or6op. [Noaosoit o160p.
Tema 1.5

BHII: KFHTEPHH H CTPYKTYFA (49)

Bun kak reHeTHYECKH M3IOTHPOBAHHAN CHCTEMA, PEMPOMYKTHBHAA MIOMALHA H
ee  wmexaHmambl.  Kpwrepun BHma:  mopdonoruyeckmii, QHIHOTOTHYECKNT,
BHOXHMIIECKHI, reHeTHIeCKHiT, YKonorudecknil, reorpapmaecknii. BryTpennas

CTPYETYpa BHIA. Cesonnan H3IOMALHA. [Noseseryeckan
w30 Buisl-neoianxm KocMononutuimamieMuki. Apeansero
Pa3sHEOBHAHOCTH.

Hesmoncmpayus,  Teplapun  w IpyTHE  KONEKUMOHHBIE — MAaTepPHAIEL
HIHOCTPHPYIONIHE MOPQOTOrHYSCKHH KPHTEPHE BHIA.
Hadopamopusie 4 npaxmuseckie paiorn
HayveHHeHIMeHYHBOCTHHKPH TEPHEBEHA, O N CAHHEBHIOBIIO
MOPHPONIOrHYECKOMYKPHTEPHIO.
INPEAMETHBIE PE3YJIbTATHI OBYYEHWS

YuauHecs TI0MKHEL 3HATE!

* oOnpeleleHHeBHA;

* KPHTEPHHEH/IA;

*  BHYTPEHHIOW CTPYKTYPYBHIA.



Yuammecs J0KHE YMeTh:
® ONHCEIBATEEHALINOPAITHIHEIMEDHTEPHAM,
®  PazTHYaTE KPHTePHHBHIA,
* NPHBOIHTBIPHMEDPRIBHIOE - JROHHHKOR, KOCMOIONHTOR HIHIEMHKOB.
Ocnoenste nouamua, Bux, Honyaauus. Kapuotan, lenodon,
Tema 1.6
MOMY TAINSA KAK CTPYKTYPHAS EJHHHIIA BHIA (24)
[lonynausoHHas cTpyKTypa BMAZ OJKONOTHYECKHE W TeHETHUECKHe
XAPAKTEPHCTHKH nomynauud. [emorpadmdeckHe Nokasatemd H CIpYKTypa
nonynsHE. Perynsuus 9ucnedHocTH nomyasune. DbdderTHEHAS YHCTSHHOCTS
MOy IAITHHA.

[MPEIMETHGBIE PE3VJILTATEI OBYYEHH A

Yuamuecs HomKHEL IHATE:

*  OIpeaeneHne DOMmyIAIHi;

*  CTPYKTYPY MOMYIALMH;

¢ JeMOrpaHYecKie NOKa3aTeNH NOMY AL,

®  KaK PETYIHPYETCH YHCAEHHOCTD THOMY/IALIHH.

Y4amuecs A0NAHB YMETH:

*  XapaKTepH3IOBATH CTPYKTYPY MOMYTALIHH.

OcHoBnrie  momatus. [lomymaums.  [lemMorpadmdeckue  nokasatenmd.
Pomnaemocte. Cmepraocts. Tlonosas erpykTypa momymanun, BospactHas
CTPYKTYPa MOy AAIHH,

Tema 1.7
NOMYTHINA KAK ETHHHLA SBOJIIOIHH (2 4)

Homynauns — anemexTapias IBOIOLHOHHAS e1HHUIA, DTeMEHTAPHEL
IBONIOUHOHHEH MATEPHAN H AMEMEHTAPHOE 3BOMIOHOHHOES RBMCHHE,
NPEJIMETHBIE PE3VILBTATHI OB YUEHHA
Yyammecs JOMKHA 3HATH:

* CYIIHOCTE MEHETHYECKHX NPOLECCOB B MOMYIALHAX.
Yyamuecs NoKHE YMeTh:

* OOBACHATL MPHTHHEL pa3lielleHs BHIOE, 3aHEMaOmuX obIMHPHE apean
O0HTAHHA;

*  OOBACHATE, MOYEMY HMEHHO TIOMYIHLHS NENTETCA JeMEHTApHOH
eIHHHISH IBONIOLNH,
Ocuosridie notarmua. Tenoten. enodong. @enotan. Inementapuos
IBOMIOLHOHHOE ARNEHHE, DBONFOLHOHHLI MATEPHATL.
Tema 1.8

GPAKTOPBI 3BOTHOIHHA (4 4)

JneMeHTApHBIE IBOMIONHOHHEE  AKTOps  (MYTAIHOHHEI npolecc,
HIONALHA, NONYNRIHOHHBIE BOIHBI, ApPeH(reHoB, eCTECTBCHHBIA oT0Op).
JoMHHAHTHEIE W PelecCHBHLIC, TIONE3HEIE, HEHTpaNLHEIE H BpelHEE MYTALHH.
Bunel  mavewynpocTH. Peseps  mamenumpoctd.  Ddibext  «GyTEOuHOrD
TOPIIBIILIKEY,

JemoncTpanma. JKHBble pacTeHHs W KHBOTHHE, TepDapHH H KONNEKIHH,



MOKAILIBAIOIIHG HHIHBHAVATEHYI0 H3IMEHYHBOCTb.
JlaGopaTopurie B npakTHYecKHe paboTh
Hiyuenne maMeHIHBOCTH ¥ ocobeif 01HOrO BHIA.

INPEIMETHBIE PE3YIILTATEI OBYYEHH A

Yuamuecs NOMKHE IHATE:

* DAKTOPEL IBOTHOLINMH;

* KIACCHHEAIINID H3MEHIHBOCTH,
* KNACCH(HRAIIHIO MY TALH;

® BILILI H30JIALHH.

YualHecsd TOTKHE YMETE:

* O0BACHATE MEXAHHIME! GAKTOPOR IROTIOMME,

Ocroprble noHATHA. DaxTopsl 3BomONAK. MYTanHOHHad M3IMEHYHBOCTE.
Myrams, Mytaunonnsfi npouecc. Hzonauma. [lonmynaumoHnse BONHEL
Ecrecteennsii othop. [peiid resor. IddexT «6yTIOYHOTO NOPIRIITKAY,

Tema 1.9
ECTECTBEHHBIH OTEOP —
ITABHAS IBIDKYIIAS CHIIA 3BOJTHOIMAH (2 1)
DopmMbl  ectecTsennoro orfopa (cralMnMIMpYIOmHE,  IBMKYIIHI,
AHIPYOTHEHBINA). Apnenne HHIYCTPHANBHOIO MENAHM3MAa H MEXAHH3IM €ro
BOZHHKHOBCHHA. BosunkHoBeHHE YeTOHYHBOCTH HACEKOMEIX K AIONHMEKATAM.
[MPEIMETHBIE PE3YJIbTATHI OBYYEHM A
Yuanecqs DONKHEI 3HATE:
® (OPMEI ECTECTBEHHOTO 0TOOpA.
Ydammecs DOMKHEL YMETE:
* pasH4aTh HOPMEL ECTECTBEHHOIO oThopa;
® [PHBOJIHTE MPHMEPL] PAsIHYHEIX GOpPM eCTECTBEHHOrO oT- Gopa.

Ocrosnsie nonaTas. Jsmxyunii orbop. Crafumzmapyromuii ot6op.
Huspynrueaeii otéop. MEIycTpHANbHLI MeTanHIM,
Tema 1.10
AJANITAIIHA OPTAHH3IMA K YCIIOBHSM OBMTAHHS KAK
PE3VJILTAT JEHCTBHA ECTECTBEHHOI'O OTBOPA (4 =)
[MpucnocobrTe B HEE 0CODEHHOCTH CTPOSHHA, OKPACKH TENa W NOBeJSHHS
WHBOTHBIX. PasHOBMIHOCTH NOKPOBHTENBCTEEHHOMN OKpackn 1 GopMEL,
lTosenereckue ananTaunn. buoxuvudeckne ananranuy. PazHONOrHYecKRE
anantansi. OTHOCHTENEHAA Menecoo0pasHOCTE ATATTAIHI,
Jemoncrpauns. HamocTpanns i XHBBIE PACTCHHA H KHBOTHEIE, TepOapHH 1
KOJLNEKIHH, [TOKAILIBAIONIHE MOPQONOIHYeckHe aanTAI[HH,
MaGopatopunie 0 NpaKTHYecKHe padoTsl
Bruasnenne MOpQONOTHYECKHX ANANTALMH Ha NPHMEPAX PA3THYHEIX PacTeHHH,
[MPEIMETHBIE PE3VJILTATE OBYYEHHA
Yyammecd JOKHE! IHATE!
*  KnaccHOMKALNIO ANanTamii;
* THIB MOKPOBHTENECTEEHHOH OKpackH H OpMBI M HX 3HAYEHHE 118
BEDKHBAHHA;



*  0CODEHHOCTH NMPHCTIOCOOHTENBHOTO MOBEICHM;
* 3HAYEHHE 3300TEHl O MOTOMCTEE A4 BEDKHBAHMNSA,
Yyanmecs JON#KHE YMeTh:
* TNPHBOIHTE MPHMEPE! NPUCTIOCODHTENEHON0 CTPOSHHES B OB eHHs;
* paitH4aTh Mopdonorageckie, duInOTOrHYECKHe, OHOXHMIYECKHS H
NOBENeHYSCKHE ATATTALHN;

* PATHYATH PA3HOBHIAHOCTH NOKPOBHTENECTBCHHON OKpacku B dopmel;

* OGBACHATE, OYEMY NPHCTIOCOGIEHHA HOCAT OTHOCHTENEHHT XapaKTep.
Ocnosuele nonaTrs. Ananraums. Mophonorideckas ajanramas.
Duzmonoruyeckas ananrauus. broxaMugeckas agantamas, [Tosenenueckas
ananrauus. [lokpoBuTenbeTeenHas okpacka i Gopma, Mackuposka,
Hdemoncrpanns, Munmipus,

Tema 1.11
BHIOOBPAZOBAHHE KAK PE3VILTAT IBOJIFOIIHH (2 1)

Iyt (cnocobwl) ®  ckopocte  BOooOpasoBauus; reorpadHuecKoe
(ANTOMATPHYECKOE) H  JKONOrHYecKDe (CHMIETpHYecKos) BHIOOGDAsOBaHME,
leorpadmueckas n akonorwseckas wsonsums. Jusepremnua. | mGpHanzamms,
[Nomunaonnnsaims.
Aemoncrpanus. Cxemel, HUTOCTPHPYIONIHE NPOLECE MeorpadHIEcKoro
BHI000PA30BAHKS; KBRS PACTEHHA | JKHBOTHEIE, TepOapHi H KONIEKIIHH,
TIOKA3BIBAIOIINE PE3YNBTATH! [IPHCTOCOOIEHHOCTH OPraHHIMOB K cpele
ODHTAHNA H PesynETaTH BHAOOODaIOBAHHA.
IMPEIMETHBIE PE3VJILTATHI OBYYEHI A
Yyammecs JomKHE 3HATh:

*  dopMEl BHIOOOPA3OBAHN;

®  MeXaHH3IM BHIOOOpa3OBAHHA.
YqaniHecs JOMm#HE YMeTs:

* XapakTePH3I0BATH MPOLECC 3KONOTHYECKOTD B reorpadiyecko- ro

BHI000Pa3I0RAHNS,
*  PAHYATE MPOLECCH MeorpadHuecKoro H 3K0NOrH4ecKoro
BH-1000PA30BAHUA W TTPHEOIHTE NPUMEPE! BHAOR, 00paz0BAHHEIX
PA3HBIMH CIIocobamy,
Ocnoensie nountas. Buoobpasosanne, lenodonn. Hsonsmms,
leorpadmueckoe (annonaTpuueckoe) eunoofpazoranue. JIxoTorHIECKoR
(caMnaTpideckoe) BHaoobpasonanve. Jupeprenuus. TTommnmonIHsanms.
["ubpummsamms.
Tema 1.12
COXPAHEHHE MHOI'OOEPA3HA BHIOB KAK OCHOBA
YCTOHYHBOI'O PA3BHTHSI BHOC®EPLI (2 )

["napHbie HANpaB/IeHHS SROMONHOEHONO Npolecea, BHOTOTHIECKHIT Tporpece 1
buonornyeckuii perpece (A. H. Cerepuos). Tyt noctisedns M0N0 HYECKOTO
nporpecca.
Yyammecs TOMEHE SHATE:

* TNaBHBIC HATIPABNCHHA IBOMIOUMHE H HX KPHTEPHH;



* OyTH JOCTHXEHHA DHONOTHYECKOTO POrpecca;
* [PHYHHE! BEIMHPAHHA BHIOR,
Yuammecs TOMKHE] VMETh:

*  XapaKTePH30BATEH IYTH NOCTHREHHA GHONOIHYECKOro MPOrpeccs;

* pasnutath Guonormdeckuil 1 MopdodyHKIHOHATEHEI Tporpece,
Guonoruueckuii u MopdodyHKUHOBANEHEL perpece;

® NPHBOJHTE MPHMEPE OPraHHIMOB, MPeDLIBAIOMIHY B HACTOALIMIE MOMEHT
B COCTOAHHM OHONOMMYECKOro mporpecca i DHOMIOIHYECKOro perpecca;

* NPHBOIHTE IPHMEPE! OPraHAIMOR, BEIMEDLIHX B HEJAEHEM MPONLTOM;

* OOBACHATE HeOOXOANMOCTE COXpaHenns DropasHoobOpasns,

OcHopHEle nonaTHs. buonormdeckuit nporpecc 1 SHoNOTHYECKRI perpece.,

Mopdodusnonorunaeckuii (MopdodyrrkunosanssEi) nporpece.

Mopdodranonoruteckuit (mopdotyrkunonansreil) perpece. ApoMopidos,

Hawoananranua. Odwans gereHepamns.

Tema 1.13
AOKAJATEJBCTBA 3BOMIONHH OPTAHHYECKOTO MHPA (4 1)
Huronormaeckue H MOJEKY NApHO-0HOTOr HIECKHE
(MOJIEKY 1S PHO-TEHETHYECKHE ), CPaBHHTENEHO-AHATOMHYECKHE

(CpaBHHTENEHO-MOPhOIOTHIECKHE ), NANCOHTONOTHIECKHE, IMOPHOIOTHYECKHE
H Ouoreorpadudeckie NOKa3aTeNLCTEZ JBONMIOIHH. JAKOH 3apOIBIIIEBOTO
cxojcTea. OcHoeHoll OmoreHeTwuecknif 3axoH (3akoH Mionmepa—I ekxens).
Jpefit KOHTHHEHTOB.
AevoncTpanns. Mnmoctpauns, JeMOHCTPHPYIOIIHE CXOJCTEO PAHHHX 3TANoB
OMOPHOHANBHOIO PAIBATHA TO3BOHOYHBIX; MYJSKH M IPYIHe HArsIHEE
MATEPHANBL, WUNOCTPHPYIOIIHE AHANOTHYHEIC H TOMOJOTHYHBEIE OpTAHEL
PYIHUMEHTE] ¥ ATABRHIMEL
[MPEJIMETHBIE PE3YJIbTATEI OBYYEHM A
YyanEHecs JOIKHEL 3HATH:
®  KIACCHPHKAIHIO JOKA3aTENhCTE IBOMIOIHH,
Yuanecs JOMKHE Y METE:
® [IPHBOIWTE MPHMEPEI, TOKAIRIBAOMIHE CYIIECTROBAHHE IBOTHOMHOHHOTO
NpoIScca, aHATOTHYHBIX H NOMOTOTHIHLIX OPTaHOB, PYIHMEHTOEB U
ATABHIMOE;
* [PHBOOHTE NPHMEPE! [EPEX0IHEIX GOPM.
Ocuosrble nonatua. Lipronorna. Monexynapras 6uonorus. Cpasnutensuas
anatomus. [laneonronorua. Bruoreorpadua. AHanornuHele oprans.
[omonorwyseie oprasel. Pyauventel. Atanuamel. OnToresez. Munorenes.
Tema 1.14
PAZBHTHE NPEICTABJIEHMH O MPOHCXOXK/IEHHH
AH3HW HA 3EMUIE (2 u)

Konmenomm abmoredesa v Onoreneza. Onwrwl O, Penu, JI. Conananmansn u M.
M. Tepexosckoro, onerr JI. [Tactepa. I'HnoTessl CTANHOHAPHOTO COCTORHHA H
MAHCTIEPMHH.

Hemoncrpauus. Cxemsi onsitoe @. Peaw, JI. Cnananuann u JI. TTactepa.



MPEAMETHBIE PE3VIILTATHI OBYYEHHA
Yuammecs Tom&Hbl SHATE:

* CYLIECTBYHUIHE THIOTEZR! POHCXOMTEHNHA KI3IHA Ha Jemne.
Yuanmmecs JODKHL! YMETE:

® 00OCHOBLIEATE CIIPABEIIHBOCTE HITH HECOCTORTENLHOCTE OT- HeTbHELX
IHIIOTES MPOHCKOKACHHA HKHIHH.

Ocnosrble noraTas. Abworenes. buorenes. [ancnepmus. Teopus

CTALHOHAPHOTO COCTOMHHA.

Tema 1.15
COBPEMEHHBIE MPEACTABJEHHSA O
BOSHHKHOBEHHWH AKH3HH (4 1)

Opramvyecknii MHD Kak pesyasTar 3B0MOLHN. BOINMKHOBEHHE H paZBHTHE
HU3HH HA 3emie. XuMuueckni, npeaduonornyecknii (Teopus axazemuxa A, M.
Onapuna) W OHOZOrHYeCKHA 3TAMBL PA3BHTHA - WHBOH MartepHH. TeopHs
Ouonossa.  AGHOTEHHOE — MPOHMCXOKISHHE  OPrAHWHECKHX  MOHOMEDOE.
Ixcnepument C. Mummepa. [lossienwe  koanepBaToB, NpoGHOHTOE,
MeMOPAHHEIX CTPYKTYP, MPOKAPHOT, 3YKAPHOT, reTepoTpodoB, asToTpodos.
MevoHcTpauna.  CxeMbl  BOSHHKHOBEHWS — KOALpBATOB, NPOGHOHTOR,
MEMOPAHHEIX CTPYKTYP, NPOKAPHOT H OIHOKIETOYHEIX 3YKADHOT.
[TPEIMETHEIE PE3YJIbTATEI OBVUEHH A
Yuammecs momxHel 3HATE:

* Teopuw Onapuxa;

*  TEOPHI DHONO33a;

® [epBEIe TN HBOTIOMHH (XEMHUeCKod 1 OHomorHYecKol).

Y4anmecs DonmHE VMETE:
* ONHCHLIEATE MPOLECC BOSHHKHOBEHHS  KOAIEDPBATOB, NpoOHOHTOR,
MeMOPAHHEIX CTPYKTYP, 0IHOKIETOYHEIX MPOKAPHOT H 3YKAPHOT;

* MEPEYHCNATE B XPOHOIOTHYECKOM NOPHAKE NOABISHHE CTPYKTYpP H
OpraHHEMoE Ha 3Jemie (OpraHH4eckHe MONEKYIBI, TONH- MEepkl,
KOALEPBaTHI, npo0HOHTEL MPOKaPHOTE-AHAAPOORI-TETEPOTPOEL,
NPOKapHOTE-ABTOTPOQEL, 3VKAPHOTE ),

Ochosuste  nonaTwa.buonos:.  Koauepsar. TlpobuonT  (nporoGmont).
[lpoxapuoTsi. Jyrapuorer. leteporpods. Astotpodsr. Anaspofiu. AspobiL
Tema 1.16

PAIBHTHE XKH3IHH HA 3EMJIE (8u)

PaspuTHe ®H3HH Ha 3emie B apxefickyo M npoTeposoiickyro apsi. [TossreHne
A0pa, NONOBOMD PAIMHOEEHHA, MHOTOKneTouHocTH, doTocHHTesa. [lepasie
cnensl  wu3HH  Ha  3emne. [losanenme BCeX  COBPEMEHHEIX  THIOB
BecnosBoHOYHEX AHBOTHEX. [TepBeie xopaoBse. PassuTHE BOAHEIX PACTEHMI,
Apomop]ozs apxea B NpoTepo3od.

PazeuTre #3HH Ha 3emne B naneosockyio spy. [losmmenue ® »BOmOIME
CYXOMYTHBIX pacTeHui. [lanopoTHHKE, ceMeEHHBIE MaNOPOTHHEHR, TONOCEMEHHEIE
PACTEHHA. BosnukHoBeHHE MO3BOHOYHEIX: pEID, JEMHOBOIHEIX,
npecMblkariixcd. Brixon Ha cymy pacTeHdidl ¥ SKHBOTHRIX. Apomopdoss



MANe0308.
PassuTie XH3HK Ha 3emie B Me3030Hckyr0 | Kalinosoiickyio ape. [Nosenenue 1
PAcnpOCTPAHCHHE NOKPBITOCEMEHHBIX pacTednid. Bo3IHHKHOBEHHE NTHIL M
MaeronuTatommx., TemnoxposHocTe. [logBNeHHe H  pasBHTHE NPHMATOR.
MNossnenwe venobexa. ApoMopdoisl Me20308 H KaliHOZ04.
Memoncrpanma. Penponykumn wapmus 3. Bypmana, otpawaonmx bayey H
(hiopy pasmHYHBIX 3P M NMEPHONOR; CXeMEl PASBHTHA LUAPCTE JKHBOH TPHPOIEL
OKAMEHENOCTH, OTNeYaTKH pacTeHH B ApeBHHx nopogax. Mogems ckeneros
HENOBCKA W NOIBOHOYHEIX HHBOTHEIX,
[MPEJIMETHBIE PE3VIIbTATEI OBYUEHHMA
Yaammecs on&H IHATE:
* Pa3sBHTHE KHBOTHBIX H PACTEHHH B PA3THYHbIE EPHOIB CYINECTBOBAHMS
JeMIH;
* TPEIKOE COBPEMEHHEIX NOIBOHOYHEIX M STAIEL 3BOMOLHH I03IBOHOYHELX;
®  3TaNbl 3BOMIOLIHHA PACTEHHH;
*  APOMOPPOZH KAk I0H IpLI.
Yyuanmiecs JOMKHE YMeTE:
® MepPevHCILTE B XPOHOMOTHIECKOM [TOPAIKE DBl H NEPHOAE
reoxXpoHOIOrHYECKOH KAk,
* XapaKTepH3I0BATh ITANbl PASBHTHA #HBOH MPHPOILL;
® NPHBOIHTE TPHMEDE! PACTCHHH H KHBOTHRIX, AHBIIHX B pa3- THYHbIE
IPEL,
* ONMHCHEBATE PA3BHTHE HHIHH HA 3eMIe B pasiHYHEIE IPEL
Ocrosnsle norstia. Do, Jpa. Tepron. Inoxa. Apomophos.
Tema 1.17
I'HMOTE3SRI NPOUCXOXEJIEHHS YEJTOBEKA (249)
AHTPONIOreHe3 W ero IBHKYIIHE cHikl. [IpefcTaRneHHs o NPOHCXOMKIEHHH
HMENOBEKA B pasHelE MEpHOAM  HCTOpPHH  Hayke. Tpyawm  Japsnna
«llpoHcxomIeHHe YenoBeka M NodoBoH oTOopy H«O BRpEKEHHH 3MOUMA ¥
AHBOTHBIX W venoperar. OCHOBHEIE aHTpomoMophossl: obluecTBeHHBE 0bpa3s
AHIHH, NpHCHocoDNEHHA K [MEpEMElieHHI0 M0 BETBAM, OOIMIecTBEHHOE
BOCIIHTaHHe moToMcTBa. JloKasaTeNbCTBa  WHBOTHOTO  NPOHCXOMICHHA
YENOBEKA.
ITPEIMETHGBIE PE3VIIbTATBI OBYVUYEHH A
Yaanmecs JoNEHE 3HATE!
* BHAYIIHE CHIL AHTPOTIOTEHESA;
® OCHOBHEIE AHTPONOMOPHO3EL.
Yaampecs JOMKHE YMETE:
® XAPAKTEPHIOBATE POJE PANTHYHEIX GAaKTOPOB B CTAHORICHHH YEI0BEKa;
* MPHBOOHTE JOKAZATENBCTRA MHBOTHOTO MPOHCKOMISHHA JeI0BEKA.
Ocrorrbie NOHATHA, AHTponoreHes. JIBikyliHe CHITEI AHTPOTIOTEHE2A.
Tema 1.18
NOJTOKEHHE YEJTOBEKA B CHCTEME AKHBOTHOI'O MHPA (24)
[Mposcxomnenne yenosexa, MecTo 4enoBexa B AHROH NpHpoe.



Crectematirieckoe monoxerue sita Homosapiens & cucTemMe RHBOTHOrO Mupa.
Tlpu3Haky i croficTBa YenoBeKa, MOIBOIMIOLINE OTHECTH T0 K PALTHIHEIM
CHCTEMATHYSCKHM TPYNNEM HAPCTEA EHBOTHEIX,
IMPEIMETHBIE PE3YJIBTATEI OBYUYEHH A
Yyammecs TONKHE 3HATE:
® CHCTEMATHYECKOES MOOMENHE YeI0BEKA B CHCTEME OPTAaHHYECKOTO MHpa;
* 0CODEHHOCTH HeNoBeka Kak DHOTOIHYecKoro BROA.
Yyammecs JoMKHE YMeTh:
*  BBIABIATE NPH3IHAKH CXOICTBA H PEINHYHA B CTPOSHHH H 110~ BEIeHHH
MHBOTHEIX H 4eN0BeKa.
Ocrosubie nonaTis. Xopnossie. Maekonutaomue. [Ipunars. PyauMenTEL.
ATaEHIMEL
Tema 1.19
IBOIOIHA YEIOBEKA (44)

Cranuu ssomolHy 9enosera: IpHMATE — NPEIER YeT0BeKa, ABCTPANONHTEK,
HENOBEK  YMeNHd, Jpebneimni  4eNoBeK, JpeBHHMH HelOBEK, [EpEHE
COBpeMeHHBle TOMH. Pones  conmansHEIX (GaKTOpoR aHTponoreHesa m
CTAHOBICHHH YeT0BEKA.

HMemouctpanns. CxeMa 0CHOBHBIX BTANOE JBOTIONHH HEI0BEKA H
PEKOHCTPYKIHH 00/1MKa MpeacTaBHTeNnei pasiu b TANOE aHTPONOTeHe3a,
[MPEIMETHBIE PE3VJIbTATEl OBYYEHHUA
Yuanecs AOMKHE 3HATE:

® 3Tansl CTAHORNEHHA YeloBeka Kak OHOMOrHUeckoro BHA;

® HA3BAHHA 3TAOB CTAHOBIEHHA HYeNOBeKa M NpelcTAaBHTeNeH kamaoro
aTana (HanpEMep: ApeBHEHINHIA 4enoBex, WIH APXAHTPOL, WIH YenoBex
MPAMOXO0T A H; NpEeaCTABHTENN; [MHTEKAHTPOIL, CHHAHTPOTL,
refdnensOeprekuii yenosex).
Yaammiecs A0Om#HE YMETh:
* MNEPEYHCIATE B XPOHOMOIHYIECKOM MOPAIKE ITANE CTAHOBRIEHHE Yel0BeKa
KAK OMOIOTHYECKOTO BH/IA;
* XApaKTEPH30BATE  KakOBII  3Tan  CTAHORMGHHA  9YeNOBEKa [0
MophororrdecknM NpH3IHAKaM ¥ o0pasy KHIHH.
OcHoBHEIe MoHATHS. [IPHOMATEKH. ABCTPANOTHTEKH. APXaHTPOME.
[laneoanTponsl. HeoanTpomsl.
Tema 1.20
YHEJTOBEYECKHE PACKI (4 9)
[lomynanuonnas crpykrypa sumga  Homosapiens; wenopedeckHe — packl;
pacoobpasosafHe; eIHHCTBO TPOMCNOMIeHWM pac. [IpHcmocoGuTentHoe
JHAYCHHE PACOBRIX NPH3IHAKOB. BHIOBOE ¢OHHCTEO YeI0BEYECTRA.
IMPEIMETHBIE PE3Y JIbTATBI OBYYEHI A
Yuaniecd TODKHE 3HATE:
*  ONpefeNeHNe TOHATHA «pacay;
*  KIaCCHOHKANHIO pac:
* XAPAKTEPHRIE MPHIHAKH DOABIINX pac;



* NoipaineneHHA BHYTPH DonbIIHX pac.
Vyammecs 10mKHE YMET:
* XapakTePH3IOBATE PACOBBIE MPH3IHAKH KaK ANalTHBHEE;
* 0DOCHOBLIBATE BHIOBOE ¢IHHCTRO Ye0BeIeCTEA.
OcHoBHbie nousTesA. Paca. Bonkman paca. Manas paca. Hanus.
Mexnpeamerise crazn
Actposomus. OpraHdsaums nnaHeTHBIX cuerem. CoNHeYHA® cHcTeMa; ee
crpykTypa. Mecto nnaners 3emna B Conneuynoii cHeTeMe.
Heropus. Kynerypa 3anansoit Espons xonua XV — nepsoii nonosmasr XVII
B. KyneTypa neproro mepsona HomoH mcropun. Benmkue reorpadmdeckue
OTKPBITHA.
IKoHOMHYeCKan reorpadwma sapybemnex crpad. Hacenenme mupa. Teorpadms
HAaceTeHHs MHpa.
PrsHieckas reorpadua. Heropus konTHHEHTOB.
METAITPEIMETHBIE PE3VJIbTATEI OBYYEHHA
Yuaamnecs TOMmEHE YMeTs:

*  HCTIONBE30BATE HHAYKTHBHEI H IEIYETHEHEIR MOIXOIMH OpH H3VIEHHH

KPYIHBX TAKCOHOB;
s 000DIIATE B AENAThH BEIBOILL,
* paloTaTs ¢ AOMOIHHTENLHEIMH HCTOYHHKaMH HHOOPMaLHH;
* MpeJCTaBNATE MAaTePHANL, HCIOMEIYA BOIMOKHOCTH KOMITBIOTEPHBIX
TEXHOTOTHH.
Pazgen 2
IxocHcTeMa (32u)
Tema 2.1
OPI'AHH3M H CPEIA. SKOJOTHYECKHE GAKTOPRI (4u)

Oprammsm ®  cpena. ®@akrtopsl cpensl  ofmtanus. Knaccmbmuramma
sronornygecknx Qaxtopos. Cpeasl ®HIHH M HX XapakTepucruika, Ilpamoe o
KOCBCHHOE BIHAHHE axkTopoB cpemsl Ha opramnsM.  HiMeHYHBOCTE
sxonorugeckuX Gakropos. Ilpefenhl BRIHOCHHBOCTH. 30HA ONTHMYMA, 30HA
yrHeTeHHA. CrenoGuonTel B 3BpubHOHTEL OrpanmuuBanommii dakrop. 3axon
MHHHMYMa JInbixa, Dxonoradeckas Huma,

Jdemonerpanunsa. Harnanaele MaTepHa, JAeMOHCTPHPYIOMHES BAHAHHE
GAaKTOPOB CPekl HA OPTaHH3IM.

[MPEJMETHBIE PE3VJIbTATbI OBYUEHI A

Yuamuecs JOM#HBl 3HATE:

*  ONpefeneHHs NOHATHHA «IKONOTHAY, «cpena obHTaHmD,
«OrpaHHIHBAICIN fakTop»;

* NpenMeT H 3a1a4H IK0IOTHH KK HAYKH;

*  3aK0H MEHMMYMa JIHOHNE;

*  KIACCHQHUKAIHIO 3KONOTHILCKHX (DAKTOPOR.

Yuammuecs JOIEHR YMETh:
* KIACCHQHIHPOBATE IKONOrHIECKHE dakToph.
OcHopHEle MOHATHA. DKonorHa. Drocrcrema. Cpena obnTanmd. Jkonornaeckuit



faxTop. [Tpesens BaHocMBOCTH. OrpaHrYHBarOTIHE daxrop. CTeHoGHOHTEL.
DepHOHONTHL
Tema 2.2

ABHOTHYECKHE ®AKTOPHI CPEJBI (4 u)

DakTopEl cpeisl 0GHTAHHA M MPHCTIOCOGNEHHA K HHM AMBBIX OPTAHHIMOB.
AbuoTH4eckne  QakTopn  cpensl. Pone  TeMmeparype, OCBENIEHHOCTH,
BIAKHOCTH W OpYIUX (axTopos B JKHIHENEATENLHOCTH CcOODIMecTs n
OpraHusMoB, TEnNoKpoBHBIE H XONOJHOKPOBHBIE OpPTAHH3IMEL CreTomobuikle,
TeHeBLIHOCTHBEIE M TeHemMOOHELIe pacTenna. [loseaenyeckne aganrammm,
HPEIMETHRIE PE3YIIbTATEI OBYUEHIMH
Yuammeca NoMKHB 3HATE:

* BamHeMIIHe a0HOTHYECKHE DaKTOph;

* BIHAHHE A0HOTHYECKHX PEAKTOPOE Ha OPraHHIM;

® ANaNTalHH OPraHHIMOB K pasnHYHOM HHTEHCHBHOCTH a0HOTHYECKHX

thakTopoB.
Yuampecs DomKHEL YMeTs:
® XAPAKTEPH30BATL BIHAHHE a0HOTHYECKHX (AKTOPOB HA OPTaHH3IM;
ONHCHEBATE MPHCOOCOOIEHHT OPTAHMAMOE K PA3THIHON HHTEHCHBHOCTH
abHOTHYCCKEX QaKTOpPOB Cpes;

* I[PHBEOOAHTE MPHMEPH! A1ANTAIME OPTAHHIMOB K pazTHaHOH

HHTEHCHBHOCTH a0HOTHYECKHX (aKTOPOE;

® [PHEOIHTE NPHMEPE TEIVIOKPOBHEIX H XOTOIHOKPOBHEIX OPraHH3MOB,

CBETOMOOHBRIX, TEHEBRIHOCHBEIX H TEHEMOGHBLIX pacTeHHH,
Ocuoeapie nousTaA. AGHOTH4eckHe (akTophi. TenTOKPOBHBIE OPraHMIMEL
A0MONHOKPOEHEIE Opranusmel. omoliotepmu. [ofixnmorepmua, CyKEYIeHTEL
Amantanws.  Ceetomo0uskie  pacTeHus.  TeHeBEIHOCTHBEIE  PACTEHIA.
Tenemobuntie pactenns. Qotonepronusm. bruotorndeckne puryvel. Cnagka.
Tema 2.3

BHOTHYECKHE ®AKTOPKI CPE/ABI (44)

buotiueckne  daktopel  cpeast.  QopME  B3aHMOOTHOIIEHHI MEREITY
opranu3mMani. [TosuTHRHEE OTHOWMEHHS — CHMOHO3: MYTYATHIM, KOOTIpALIHA,
KOMMEHCATHIM. AHTHOHOTHYECKHME OTHOIIEHHA: XHIIHHYECTRO, MIAPATHTHIM,
KOHEYpeHIES. TIpHenocofiedns XHIHHEKOE H #epTB. ANaNTalHH N&ApasHTOR.
Heiitpanenwe oTHomenus — weiitpamasm. Ipwanmn ayie  (npuemm
KOHKYPEHTHOTO HCKTHOYEHH ).
demoncrpanns. Ilpumeps: cumBHo3a NpeacTaBATENeH pasTHYHBX LAPCTB
HHBOH MPHPOIEL.

INPEAMETHBIE PE3VJILTATBI OBYUYEHHA
VYuanmecs 10MKHE 3HATE:

* onpefeneHHe NOHATHA «DHOTHIECKHE QAKTOPE CpeIhly;

¢ (hOPME! BIAHMOOTHOUIEHHE MEXKTY OPraHH3MaME:

* KnaccHOHKANNI0 CHMOHOTHYSCKHMY B aHTHOHOTHYSCKHY

BIAHMOOTHOMIEHHI,
*  KTacCHQHKALMIO KOHKYPEHIHH,



*  EraccHOHKALHIO Napa3nTos.
Vuanimecs nomKHE YMETh:
*  KIACCHPHIHPOBATE GOPME! BIaHMOOTHOINEHHH MEXTY OpraHH3MaNML;
* XApaKTEPH30BATE PATHYHEIE CHMOHOTHYECKHE W BHTHOHOTHYECKHE
B3AHMOOTHOIEHHA OPTAHHIMOE;
* [PHEOIHTE MPHMEPE CHMOHOTHYECKHX H AHTHOHOTHYECKHX
BIaHMOOTHOIIEHHEH;

® TIPHBOIHTE IPHMEPE! PAZTHYHEX MAPA3HTOE.

Ocnopnsie nouaTus. Biroradeckue daxrops. MyTtyanmiu. KoMmercamaz.
Antutnoz. apazuruam. Xumanecreo. Konkypenums. CumOros. [Tpramun
KOHKYPEHTHOIO HCK/IHOYEHHA.
Tema 2.4

CTPYKTYPA JKOCHCTEM (44)

Ectectsennsie coofmectsa KuBRX opraduimos. Hcropus dopMmupoBanms
NpHPOIHBIX  coobmecTB.  buoreouesosw. Kommomentsl  Gmoreolenosos:
MPOIYLHEHTE, KOHCYMEHTSI, peayuentsl. BHONEHO3E! BHAOBOE pasHOOOpasue,
IIOTHOCTE MOMY AL, OHoMacca. CrocobHocTs IKOCHCTEM
KCaMonogaepixanHio, lleppaynas ¥ sropHynas npomykuma. KomMarmdeckne,
reorpaHYeckHe 0 NOYBEHHRIE MAPAMETPEL SKOCHCTEME.

Memoncrpauns. Cxema MPOCTPAHCTBEHHOH  CTPYKTYPH  3KOCHCTEMEI
(ApYCHOCTE PACTHTEARHOTD CoobIIecTRa).
[TPEIMETHBIE PE3VJIbTATEI OBYUEHH A
Y4amnecs SOM&KHEI 3HATE:
*  ONpeleNcHIA MOHATHH «IKOCHCTEMa», «DHOUEHo3Y, «DHOreoe oy
* CTPYKETYPY H KOMNOHEHTHI KOCHCTEMBI B GHOreoneH03a;

*  DVHKOHH KOMITOHEHTOR SKOCHCTEMEL
Vuamuecs J10MKHEL YMETE:

® pPAlNHYATEH OPOOYIEHTE!, KOHCYMEHTE H PeNyIIEHTEL,

*  paNHYaTh MOHATHA «3KOCHCTEMAa H «DHOMe0eH03w;

®  OIMHCLIBATE DKOJOTHYSCKHE CHCTEMBI, OHOLIEHO3E H OHOreome o3k,
OcHovrsie noHATHA. JxocHcTeMa. BroueHos. Buoreonenos. [lpoayuenTss,
Koncymentel. Penyuenter. [leppiunas npogykias. Bropuanas npoaykims.
Tema 2.5
NHINEBBIE CBA3H. KPYTOBOPOT BEIIECTB H IOTOK SHEPTHH
B SKOCHCTEMAX (2 u)

Henun u cetH muTasua. Tpodmyeckwe ypoBHH. DKONOTHYECKHE NMHPAMHABI
uucen, GHOMACCE, 3Heprud. KpyroeopoT BemecTE H NOTOK JHEPrHH B
IKOCHCTEMAX.

Hemomerpauns. CxeMbl, HIMIOCTPHPYIOIHME — NHINIEBHE  1eNH M CETH,
IKONOrHYSCKHE THPAMHIOEI H KpPYIOBOPOT BENeCTRE H MNOTOK JHEPIHH B
IKOCHCTEMAX.

JlaGopaTopubie B npakTH4YecKHe pafoTwI

Cocrasnenye nacTOMIHLIX B ATPHTHEIX MHIIEBEIX HeTell, CXeM KpyrosopoTa
BCIIECTE.



IMPE/IMETHEIE PE3YJIbTATHEI OBYYEHHA
YualgHecs JOKHEL 3HAT:

* onpefeneHHd NOHATHH «NHIEBas Uenk», «ITHIERAs CeThY,
aTpodHYECKHil YPOBEHEY;

®  KIACCHOHKALHIO MHIIEBHX HemeH.

YuanHecs JOMKHE YMETE:
® COCTARIATE NPOCTERIIHE MHIIEBEIE LISH;
® ONHCHEBATE OHONOTHHECKHIl KpYTOBOPOT BEIIECTB.
Ocroenele noratad. [Inmepas nens. [lnmesas cers. Tpoduieckuii vpopens.
KpyroBopoT BeliecTs H MOTOK 3HePrHH B skocHcTemax. [lacTOmmuan mamesas
nenk. JleTprTHas MHoiesas Lerk.
Tema 2.6
IMPHYHHBI YCTOHYHBOCTH H CMEHBI SKOCHCTEM (24)

Hamenenne coobiects. Cvena axocuereM. JIHHaMuyeckoe pABHOBECHE.
3aK0HOMEPHOCTH CMEHEBIIKOCHCTEM.
FKCKYPCHH
EcTecTBeHHBIE (IPHPOIHEIE) IKOCHCTEMEL (TIEC, YT, BOTOEM H T. 1. ) CBOSH
MECTHOCTH.
IMPEIMETHGIE PEIYIIBTATEI OBYYEHMH
Yyampecs JONKHE IHATE:

- IIPHYHHEL ycTﬂi‘i YHBOCTH H CMEHR! 3KOCHCTEM,

*  KIACCHHKALNIO CYKIECCHIL.
Yuampecs JOMKHE YMETE:

* [PHEOIHTE NPUMEPEl CAMOPETYISIIH, CMEHE] IKOCHCTEM.
Ocropnbie mopaTaa. CMeHa JKOCHCTEM, Y CTOHYHBOCTE IKOCHCTEM.
anamedeckoe pasHopecHe. CyxkueccHa. [lepeuunan cykneccena. Bropuunas
CYKI[ECCHA.

Tema 2.7
BIIHHAHHE YE/JTOBEKA HA SKOCHCTEMBI (2 1)

JKONMOTHYECKHE HapyIIeHHs, ArpoueHossl. HETpoaykums.
JabopaTopasie B NpAKTHIeCKHEe padoThI

Havyenne H onmHcaHWe DKOCHCTEMEl CBOSH MECTHOCTH, BEIAENEHHE THIIOB
BIAMMONEHCTBHA PAZHEIX BHIOB B JHHOH JKOCHCTEME.
IKCKYPCHH
MexyceTBeHHBIE 3KOCHCTEMB! (IAPK, CKBEP, cAl, NONE U T. [1.) B CROSH
MECTHOCTH.
NPEIMETHBIE PE3YJIbTATEI OBYYEHMA
Yuammeca J0DKHE 3HATE:

* OnpefeneHHe MOHATH «ArPOLEHOIN;

* 0CODEHHOCTH CYMECTBOBAHAA arpoleH0308E,
Yyammecs JOIAHE YMETh:

& TIPHEOIUTE NPHMEDPH ArPONEHO30B.

OcuoeHele NOHATHE. Arpouesos. ASopurenHile BUAE. BHIL- NpHITENBIEL



Tema 2.8
BHOCOEPA — I'TOBAJIBHAH JKOCHCTEMA (24)
buocepa — wuBas obomouka nmanetel. CTpykTypa Gmocheps
KomnonenTsl OHocdephl. ®HBOS BEOIECTBO, BHOOBOH COCTAR, pasHooDpazme H
BENag B OHOMaccy; OHOKOCHOE H KOCHOe BemecTso Ouocdeps (B. M.
Bepuanckmii). Kpyroeopor semecte B npupoge. panmusr  Suocdephl.
Pacnipenenenne wueoro semectsa. [eoxuMuueckne npoueccsl.
demoncrpanun. Cxemel, HUTIOCTPHPYIOUHE CTPYKTVPY H rpaHuui OHochepsl.
TTPEJIMETHBIE PE3VIIETATEI OBYUEHM A
YyalHecs J0KHE 3HATh:
* OnNpeAeneHHE MOHATHA «OHoChepan;
® CTPYKTYPY H KOMIIOHEHTH ODHOCHEPEL;
® IpasME DHoCHeph.
Yaammecs JOMKHE YMETh:
* MPHBOIHTH IPHMEpPh! pasiHYHbBX BelmecTs Duochepr! (XHBOTO, KOCHOTD,
OHOKOCHOTO, DHOTEHHOTO );
® XApaKTepPH30BATE GHOMACCY JemmH, GHONOIHISCKYVID IPOIYKTHBHOCTE.
Ocnosabie nouarusa. buocdepa. Hnsoe semectso. Kocrnoe semectso.
buokocHoe BewecTso. buorennoe sewectso, Auznennsie muenkd. Cryumenns
HU3IHH.
Tema 2.9
POJL EKHBBIX OPT'AHHIMOB B BHOC®EPE (2 4)
Ponr suporo memecTtea B Ouocdepe. KpyroeopoT BOAEI M yriepoaa B
Onochepe.
demoncTpamna. CxeMEl KpYToBopoTa Bogsl H yrnepoaa. Harnaneeri MaTepian,
HITIOCTPHPYIOWAE pazHooOpazue xueoro B brocdepe.
IMPEIMETHBIE PE3VIIBTATHI OBYYEHH A
Yyalpecs GoKHEl 3HATD:
® KOMIOOHEHTE HBOND BEIECTEA H erd l:l.‘.I}-H KIIHH.
Yuamuecs DOMAHEl YMETE:
* OIHCHEIBATH POMb KHBOTO BEMECTEA DHOCQEPEI;
* paznE4aTh QVHKOHA KHBOTO (HANPHMED, FA30BYVH H
OKHCITHTENEHO-BOCCTAHOBHTENEHYIO Gy HKIINH);
* ONMCHEIBATEL DHONOrHYECKHE KPYTOBOPOT BElIECTE.
Ocuopnbie nonaTha. Kpyrosopot Bemects.
Tema 2.10
BHOCOEPA H YEJTOBEK (24)
[Ipamoe ¥ KOCBeHHOE BIMAHWE denobera Ha Drocdepy. [lpuponrse pecypow
H HX HCOONB30OBaHMEe, AHTPONOreHHBE (QAKTOPEl BO3NEHCTBHA Ha OHOUEHOIE
(ponk dYeNOBEKa B MpPHPONE); NOCNENCTBHA XO3MHCTBEHHOH NEATENIRHOCTH
genoseka. buoreoxmmmeckas poas wenosexka. CospeMeHHEE NPOMEBITIEHHBIE
npouzeonctea. Hoocdepa,
[IPE/IMETHEIE PE3VJIbTATEI OBVUEHHA
Yyaummecs NONKHE 3HATH:



® GHTPONOTEHHBIE (PAKTOPEL;
*  XapakTep ro3NelcTEHA Yenopeka Ha GHochepy.
Vyamreca NOTKHE YMETE:
& TPHMEHATE Ha MPAKTHEE CBEIEHHA 0 BOIMOMKHEIX TIOCNEACTEHAN BIHAHNKA
Xo3giicTBEHHOM [eaTeNlsHOCTH Yenoseka Ha Onocdepy.
Ocrnosreie noraTs. Autponorennsie faxtopsl. Hooctepa,
Tema 2.11
OCHOBHBIE 3KOJOI'MYECKHE NPOBJAEMBI COBPEMEHHOCTH
(24)
AHTPOMOTEHHOE BIHAHHE HAa arMocdepy H rHIpoc@epy. JPO3HA MOYBEL
IpuponHEEe pecypehl U MX HCMOIB30BAHNE,
JabopaTopikie 0 npaKTHYecKAe paboThsl
AHATHI H OLIEHKA MOCNSACTEHI ASATENEHOCTH YEN0BEKa B IKOCHCTEMAX.
IMPEJIMETHGBIE PE3YJIBTATEI OBYYEHHA
Yuamuecs TOIKHBL 3HATE:
* XapakTep BO3ACHCTBHA 4eN0BeKa Ha aTMochepy H THIpochepy,;
& HCTOYHHKH 3ATPAIHEHHA aTMochepsl H THIpochepE;
s TpHYHHE KHCIOTHRIX JoIeli, mapHHroBoTo 3dderTa H No- SRIeHHS
O30HOBBIX JIBIP;
*  KIacCHOHKANHIO IPO3HH NMOYBEL;
*  HEHCHEPHNACMEIC M HCYEPNAcMEIe IPHPOIHEIE PECYPCEL
Yuanuecs JOMEHR YMeTh!
® QUEHHBATE NEPCHeKTHER BIHAHAA X03AACTEEHHOH AeATENEHOCTH
YyeJoBeKa Ha DHochepy H [TPOTHOZHPOBATE NOCIEICTBRA XO3AHCTBeHHOH
AEATETLHOCTH Y&/I0BEKA.
OCHOBHEIE TIOHATHA. 3arpAzHeHne aTMocpepsl H rHOpochepsl. Jpo3us NoYE.
Kncnoraeie qoxau. [apauxossii sdiberr. Jxo- noradeckan xatacTpoda.
Tema 2.12
MYTH PEINEHHA SKOJOTHYECKHX IMTPOBJIEM (2 4)
IlpobnemMsl pauHoHANTEHOIO MPHPOIONONE30BAHMA, 0XPaHel NPHPOIL: 3AIIHTA
OT 3aTPA3HSHHH, COXpaHEHHE ITATOHOB M MAMATHHEOE NPHpOaEL, obecneueHue
MPHPOAHBEIMH pecypcaMd  HaceneHHs TmnageThl. (OCHOBL PalHOHANBHOIO
npHpoAonoNE3oBaana. MemnyvHaponHsle NpHpOIOOXpaHHBEIE OPTradMsalliH |
nporpamMuel FOHECKO no oxpade npHpo kL.
JemoncTpanns. KapThl 3anoBeHEX TEPPHTOPHA HAIIEH CTPaHEkL.
JaGopaTopueie H npaKTHYecKHe paboThl
AHANHI M OLEHKA MOoDANLHEIX SKONOIMHYSCKHX npodlieM U MyTell HX pemeHHs.
IMPEIMETHBIE PE3YJIbTATEI OBYYEHIA
Yuampecs 00NKHBI 3HATE:
crocofbl H METOIEL OXPaHE IPHPOJIE,
CMEICIT COXPAHEHHA BHOOBOTO PasHo00pa3ng;
OCHOBEI PANHOHATEHOTO MPHPOAONONE30EaHNA,
IANOBEIHHKH, 3AKATHHKH, HAHOHANRHELE NapkH, KpacHy KHHTY.
Yyammecs J0MKHE! YMETh:

® B & @



® TPHMEHATE HA IPAKTHEE CBENeHHA O rMo0anbHBIX 3KOMOTHYECKHX
npobneMax # NyTAX WX PeleHHS.
Ocroeuiie nonaTag. Oxpana npaponsl. PansonanbHoe
npupoaononksoranye. Cepoobopot. 3anoseaunk. 3akazHnk. HannoHaneHel
napk. KpacHaa kHura.
MexnpeaMeTHEIE CBAIH
Heopraawueckas xumus. Kucaopoa, cepa, asot, docdop, yrnepoa, ux
XHMHYecKHe cBoHCTBA. OxpaHa NpHpoIs! 0T BozaelicTENE OTXOA0R
XHMHYIECKHX IPOH3BOICTE.
rpyeckad reorpadua. Kaumar Jemimn, KiMMaTHYecKas 30HATEHOCTE.
thrzuka. [loraTie o gose manyyeHns 1 OHONOrHYECKDH 3aIHTE.
METAITPEIMETHLIE PE3VIILTATEI OBYUYEHMA
YuaniHecs JOIKHE YMETE:
e paboTaTh ¢ y4eOHHKOM, COCTARNATE KOHCNEKT maparpada;
e paspadarbIBaTh ILIAH-KOHCIIEKT TEMBI, HCTIONBIYA PA3HbIE HCTOYHHKH
HHOpMALNY;
FOTOBHTE YCTHEIE coolienns u pedepaTsl HA 32aHHYIO TEMY;
NoNL3OBATECE NOHCKOBRIME cHcTeMaMmu HHTepHeTa.
IET‘J.I—IDCTI—IBIE PE3YJIBTATE] ObYUYEHMA
* [lpossnenne 4¥BCTEE POCCHICKOH PO IAHCKON HISHTHIHOCTH,
NaTpHOTHIMA, THODBH H YBaxXeHHA K OTedecTBY, 1YBCTEA FOPIOCTH 32 CBOHD

Poxuny;

*  OTBCTCTECHHOC OTHOIICHHE K _'g"‘iﬂﬁf-. MOTOBHOCTE H CTIOCODHOCTE K

CAMOODPAIOBAHMEO,

¢ (QopMHpORAHNE MOTHEALUMK K 00YVUSHHIO H NMOIHAHHID, OCOIHAHHOMY

BeIOOpY Ovavmei npodeccnn;

*  CNocoDHOCTE CTPOHTE HHAHBHIYATEHYIO 00pazoBaTeIbHYI0 TPACKTOPHEO;
thopMHPOBaHHE LEN0CTHOTO ECTECTBEHHO-HAYIHOTD MHPOBOASDEHH;
cobmoieHHe NPaBiI DOBeNeHHd B IpHpoIe;

YMEHHE DEANTHZOBRIBATE TEOPCTHYCECKHE MO3HAHHA HA NPDAKTHES,
CnocoOHOCTE MPH3HABATE CODCTREHHEIE OIMOKH M HCNPARNSTE MX;
YMEHHE aprYMEHTHPOBAHHO H 000CHORAHHO OTCTAHRATE CBOID TOYKY

®@ & & ® &

IPEHHA;

*  EPHTHHHOS OTHOLICHHS K CODCTBEHHEIM MOCTYIIEAM, OCO3HAHHES

OTBETCTECHHOCTH 38 HX PEIYINBTATEL,

*  VBAMHTENBHOC B Jo0OpOMenaTe/bHOS OTHOWEHHE K APYTHM TH 1M,
*  YMEHHE CIOYIIATE H CABIIATH JPYIHX, BECTH JHCKYCCHIO, ONMEPHPOBATH

(haxTamn.
Tabana TemaTngeckoro pacnpenenenns yacos (10 knace)
Temsr: KomadecTro 9acos
ABTOpCKAas | Pabouan
nporpamMma nporpamMma

| | Bpenenue 1y 14




2 Pasznen 1. Buonorus xax bu 6y
Hayka. MeToaw HaygHOrO
MO3HAHHA.
Pasnen 2. Knerka 30y 30 4
Paznen 3 . Opraadsm 654 65 u
Beero 102 9 102 =

TaGanna TemaTHYeCKOT0 pacnpenerenns yacos (11 knace)

Tempi: KonsuecTro Hacos
ABTopckan Pabouan
nporpaMma nporpamMmMa

Paszmen |. Bun 64 g 6549
Pasnen 2. JxocHcTema 324 36 4
[lorTOpEHEe 8 19
Beero 102 4 102w
Hamvenenna:

1. H3 TemaTH9eckoro MiaHMpPOBAHHA ABTOPCKON MPOTPaMMEL, COAep/aIeH
odlee KONHYECTBO YacOB HA M3IyHeHHe TeMbl, BRIeneHo yyebHoe
COJIEPHAHHE KAKIOMD YPOKA.
2. Onpegenero MecTo 1aD0paTOPHEIX B NPAaKTHYCCKHX paboT NpH H3yIeHHH
yaeDHOrO MaTepHara, BESIeHa UX CKBO3HAR HYMEepaLua.
3. BregeHsl ypoks cHcTeMaTH2auuu M obodmwenns nanuil npy HIy4YeHHH
CNOWHBIX TEOPETHYECKHX BOMPOCOB Kypca obmei Guonoram.
4. BeeneHsl 3a4eTHRIE VPOKH KaK GOpMA KOHTPONA IHAHWHE.

Onucanne Kypea

10 knace
MNe Hanvenobanne Beero H3 nux
TEMEI HACOR JlafopaTopHLie H NpaKTHYECKHE KonTponeieie
paboTH patoTl

1 Beegense 1 - -

2 | Paagen . bronores 6 | Jaboparopuan pabora Nl JaueT No T
kak Hayka. Meroam sMHKpOCKOTHA Kak MeTOd «Beeenne.
HAVIHOTO NOIHAHHA, GHONMOTHYIECKOr0 HCCTIEIOBAHMA b, Buogorna

KAK BAYRA.
3 Pasgen 2. Knetxa 30 | JabopaTopuan pabora Ne2 Jawer mo T
wHabnmIeHHs KNeToK PACTEHH 1 sl meTran.
HWROTHRIX HA NOTOBBIX
MHEPONPENEpaTaXy,
Jatoparopnan pabora N3
aHaroToRTen e W ONHCANNE




MHEDOTIPENAPATOR KNETOK PACTEHHITY.

JaGopaTopuan pabora Ned

@Oprasos s KISTORY,
JaGoparopuan pabora M5

#Hayuennme kneTox SaxkTepnii HA
FOTOREX MHKPOTPEIapaTaxs.
[MpakTAveckan padora Me 1
wPemerme za184 N0 MonekyEpHOH
Gronornm:.

Pazgen 3. Opranuesm

JlaGopaTopnan paGora Neb
aHzyHenne METO3A B KIETEAX
KOPEIKa TYEA%,
Mpakraseckaa pabora Nil
«Pemenne 3a0a4 HA MOHOTHOPHIHOE
CKPEIMBAHHE
MpakTuscckan pabora Ne3
«Pemmenne 33034 HA TArHOPHIHOS
CHPCITHBAHHE Y,
Hpakraaeckan pabora Ned
«Pemenne 30027 Ha CHSIICHADE
HACIEA0RAHHE NPHIHAKOBY.
IMpaxruweckan pabora NS
«CHenNenHoe ¢ MONOM HACISI0BAHE
HOPHIHAKOB®,
JlaGopaTropran pabora N7
#PeieHnAe 32739 HA BIAHMOICHCTRHE
HEANeTEHEX FeHOB,
Jlafoparopaas pabora Ne§
allocTpoeHBe BAPHAITHOHROTD PANA B
BAPHAITHOHHOH KpHBOHS.

Jager mo T
wOpranmIM.,

Bcero

102

Tadopamopnsix padom — 8
Mpasmunecsux padom -5

11 kaace

Hammenorarme
TEMEI

Beero
gafhn

H3 anx

JTabopaTopHEE H NPEKTHYCCKHE
paboTl

KoHTponLHEE

paboTe

Pasnen 1. Bun

65

Jaboparopman pabora Nel
4«HMaygenne KPHTEPHER BHIIORY.
JaGopaTopman pabora Nel
alnucanne BRIOB 10
MOPJHOTOTHYECKOMY EPHTCPHRDS.
Jadoparopuan pabora Ne3
¢Hayaenne aamenmpocTd ¥ ocobel
OIHOrD BHAAR,
JadopaTopran pabora Ned
Brigpaenme MopdrolorHuecKHy
ARANTAIHA Ha DPEMEPaX PAITHHEX
pPRCTEHHH.

JageT oo TeMe:
« Bunoobpasosa-

HHE ¥,

3a4eT 00 T

uPasRHTHE
WHIHH HA
Jenmen,

3aner no T:
d AHTPONOrEHEY.




. Paznen 2.
DrocHeTEMS

36 | JlaGopaTopuas paGora MNe 5
wCOCTaRTeHNE MacTONIMHE 1

| ACTPHTHBIX MHIICEMX Hemeiin,
Jladoparopnas padora Me 6
#COCTARTEHNE CXEM KPYTOROPOTA

BETTECTR Y.

[MpakTueeckan padora MNel

w(OITHCAHHE IHOCHCTEME CBOSH

| MECTHOCTH .

MpakToeckan padora Ne2

wAHATHS B OUEHEA NOCHEICTEHA

IEeATENEHOCTH YEN0BEKa B

| IKOCHCTEMEX N,

- MpakToteckas padora Nel

wAHATHZ B OOeHEA TIodaTsHED

IKOMIOTHYECKHX TpoBies B ImyTeil nx

| pEIIeHHT ",

Fawer no T:
HIREOCHCTEMA .

LIPS}

[oeTOpEHHE |

BEeero
|

102 Jaboparopheix pador — 6
Mpakragecknx pabor - 3

TEMATHYECKOE IITAHHPOBAHHE C YKAZAHHEM OCHOBHBIX
BHIOB JEATEJALHOCTH OB YYARMIHXCH

(10 knace)

Tema ypoka

Cozepanne ypoka

Ocnopnbic BHIL
AEHTENLHOCTH VIANAXCH

Beegenne (1 )

1 | Becachue

CHCTEMY |

Bronorea Kak vayxa, | [Topropssor
HIVIAIIAS KHEYIONPUPOIY B | BMHBKX OPTaHHIMOB,
B3aEMOOCHCTRHA WHBBIX

XKAPAKTEPHIYIOT  UAPCTEA |

OPFaHHIMOR JIPYT © APYTOM M

C OOLEKTAMHA HERKHEOH
TPHPOIEL CreTema
OPraHHTecKOro MEPE.

Ilpeamer, 3amasm H  MECTO
obled GHONOIHE B CHCTEME
GHONOTHISCKAX HAVE.

HHBOA NPHPONE H Ea:nm‘!

H3YAITHE OTOCIBHBRT
LApCTRA, OMpeIeTaT |
NPAKTHISCRDE IHAYEHHE |

OHOAOTHHE B COBPEMEHHOM
MHPE.

Paznen 1. Buojaorns kaxk Havka, MeToIsl Hay9HOro nosHanHa (6 1)

I 2 | Kpartran necropus Heropun pazermis GHONOIAH. | BRIARmOOT POTE
PEIBHTHA DHONOTHH. Hayanme TEOPHH H | OTOSNLHEX — VUEHRIX B
KOHUENUHE H HX MECTo B | PasBHTHH OHOUIOTHHE,
| COBPEMEHHOH O NHErT STAMNE
ECTECTRCHHO-HAYIHORM paseHTHA OHONOFHE KAk
KAPTHHE  MHEpA. Y 4YcHRC- | HAVKH.
OHONOTH W WX BEIaD B |
COTAHHE COBpEMEHHOH
HEYYHOH KApTHHE MHPA.
3 | CHcrema CHorema froporwyeckry | XapaxTepHIvioT OHOMOMHIO

CHONOMHYSCKRR HAYE.

Hayk. OOBeKTEl H  METOOE

KAK HAVKY, 8¢ MECTO H POJE




| HBYYEHHA GHOTOTHE, CPEIN JPYTHX ECTECTEEHHO-
HAYYHED IIHCIHILINH,
CHCTEMATHIHPYIOT PASASTREL |
OHONOTHH B 33BHCHMOCTH
OT OO REKTOR HCCIEM0RAHAA
H HCCaETYEMBIX
MPORBISHIE HAXHH.

4 | CymBocTE KHIHA. Kuzme kax OmnomormweckH#l | Ompenensior NOHATHE
OcHOBHEE cBOiiCTRA drenoMen, OmnpegemeHns | ORAIHES, Onpepenaot
HHBOTO, ®A3EH. CpoficTsa  ®MBOTO, | NOHATHE CHCHIHE i,

NPORBNCHAR HH3HE ©  HX | XapaKTepHIyvioT

XAPAKTEPHCTHKA. cBoicTRa BHBOTO H
OCHOBHBIC NPOABIEHIS
AH3HH, YIaiCi OTAHYATE
EHBOE OT HEEHBOTO.

5 | VpopHn opranuzammH Crpyxtypa ®meofl aarvepmsm, | Jaor QNpeneneHre

HHBOH NPHPOXL. YpOBHEEAR OpraHHIANRA | YpobHedH OPTAHH3ALHA
AHBOTO, NPOABICHAS HHIHE. | AHBOTO, ONpPEsIarT
HEPADXHHD ypoRHEH
OPTaHAZANEN H IPOARIEHES
AHIHH HA
KA I0M YpOBHE  Kak
MpeOMET HIYUCHHS
OHOTOTHM.

6 | Meroasl Guonoram. OO0BEKTHE B METOBl HIYYCHRA | JHAKOMITCE C©  METOIAMH
Jlaboparopnan pabora | WHROTO HA PATHED YPORHAN. | TOIHAHHA FHBOH MDHPOILL
MNul BHIETAN TpH FTOM
sMEKpOCKOITHE Kak oOIICHAYTHRIC H
MeT0n GHOMOTHYIECKOTD CNEHHATRHE METOIR
HCCNEI0BAHMAY. HCCNEN0BANET,

NEPAKTEPHIVIOT  KaoRIBIE
METO HCCICA0BAHAA
B HCTOPHYECKOM SCNEKTE.
7 | 3amet mo T: «Brexenne. buomorna kax naywan.
Faznen 2. Kaerwa (M) uacor)
8 | Heropua mavaeans Heropns coaadnsa K1eT04H0d | 3HAKOMATCA ¢ HCTOpHeH
EJICTEH. TEOPHH M OTKPHITHA KNETKH, | HIVIEHHS  KIETEH H
METOARl  HM3IYYEHHA  WJIETKH. | COTTaHHEeM ETETOMHOH
Pabote: P. I'vka, P. Bpoyna, TEOPHH.
P. Bupxosa, M. Ulreiinena u
T. Illpanna.
9 | Knetounas TeopHA. CyTE OCHOBHEIX MNONOAeHHA | XapaKTepHIyiOT OCHOBHEE
ENEeTOUHOH TEOpHHE, dBTOPH | MOJOMEHNA KIEToqHOH
ENETOHHOMH TEOpHH H | TEOpHH.
OTIENEHRIX
e nonoserHil, Meecro
EneToIHoH TEOPHA B
COBPEMEHHOH  CCTECTBCHHO-
HAYYHOH KAPTHHE MEDA.
10 - | Xavuqecknii cocTan DneMcHTHBIH cocTas knerkH. | Dnpenensor EIHHCTED
11 | kneTEn. Knaccuprranas BEIOECTE | ANEMEHTHOID COCTARA




ENETEM 1o KIAccaM | KAk OMHO H3  CBOMCTE
XHMHHECKHY KHBOTO, PRCITPENeIIArOT
COLMMHERNH, XHMHTECENE NIEMCHTH IO
KONHYESCTREHHOMY TPYNIEM B 33BHCHMOCTH
NpEICTARBKTENRCTEY W PONH B | OT KOUIHYECTREHHOTD
WHIHETeATEILHOCTH NPENCTARHTENLETRA
H CTPYKTYpHOI OpraHHIanfE. | B OpragRIMe,
XEPAKTEPHIVIOT ponk
OTIENBHEX
oo JMEMCHTOB
12 | Heopranuyeckne PaznooOpazne XapakTepHIYIOT PONL BOIRI
BELIECTEA HEOPrAHWYSCKHX COCOMHCHM | B MHMHEPATEHEX CcOnSit B
KNETEH. B EIETKE H MX PpoIlk B | KNeTEe.
NPOLEeCcaX
HHIHCACHTCIBHOCTH H
CTPVETYPHPORAHHH KHBOTD.
OeobeHHOCTH  BOOLL KA
' XHMHMECKOTO COCTHHCHHA
H &€ 3HAYCHHE LIR HHIHH.
13 | Opranngeckne Onpenenenne, Hator  onpegenemme ®
BENIECTRE B KICTKE. EnaccHiHEANNA, cBOHCTBA H | OPEBOIST KAacCHQHKALNID
pob OPraHM9ICCERX | OPTaHHMECKHX BCIIESCTE.
coeHHEHN B Npolecee
HHAHE NeRTENEHOCTH n
CIPVETYPHPOBAHHHE #HBOTD,
14- | JInmmmeL. | BHONOTHYecKas ponk, | KiaccHRIHpYOT TATIHTEL,
15 KNaccRHEAIRS NPHBOJST WX XHEMEYECKHE
H CTpCEHHE THITHO0R, ocoBeHHOCTH H
OIpeIeNarT
OHOMOTHSECKYHD pone
JNTTHA0E.
16- | ¥rnesoom. Enaccudmranna B | OmpcocIsi0T YINCBOONM KAk
17 OHONOTMYECKAS POTh KNACC OPrapHYeCkny
¥roeponon.,  CTpogHEE W | COSOUHEHNR,
XHMEYECKHE caoficTsa | KnaccHHIEpYIOT
VITIEBOOOE. YTIEBOIEI
N0 CTPOSHWK), BRECHAKT
OHONOTHEHECKYID POk
YIIIEBOI0R.
18- | hemku Kracendmranms H | xapaETepuzyioT Benky ¢
19 GHOMOrHYeCKAR POk KMMHYSCKOH H
fenkoB. Crpoenie B | DnonorEsecKodt TOHEK
XHMHYECKHE CROACTEA DCNIKOB | 3pEHHS. ,
20 | Hyxremroesie kncnoTes, | Hyxnennossie xucnotil  kag | Jawor OnpeaeieHne |
HX DHONOrHYECKAR pOiik. | HOCHTENH  HEQOpPMADNH B | HYKISHHOBRIX KHCNIOT KAK
RIETEE B OPTAHAIME B IS0, XAMHYECKHY COEHHEHHH H
CTpoeHEE H KNACCHQHEANNA = HOCHTENeH
HYKIEHHOBHX KHCIOT. HACIEICTECHHOH
HHGOOPMAILHH,
21 | JHK BromorEueckme ceoiicTea | OmpenensoT oCOOCHHOCTH
HYKIEHHOBRIX KHCIOT. | CTPOCHHA HYKIEHHORED
Ormges JTHK or PHK mo | kmenor, X




r | CTPOCHHH KNaccHbHKALTHY H
o DuonoragecknsM ceoRcTRaM, | GHONOIHYECKYIO DONE.
| 22 |PHK Kracendmxanmms B | Onpegensor ocobeHHOCTH
| OHOMOTHYMCCKAR POk | CTPOEHHA HYKIEHHOBLIX
PAZTHMHEL KHCNOT, HX
PHE. KIaCCHHKALTHID H
| OHONOMHYEeCKYIO POk
| 23 | OBoImeHNE 1 CHCTEMATHIAINA IHAHME 10 T: « X MMHSECKHA COCTAB KIETEH .
| 24 | DyxaproTHUeCKaS CrpoeHne gnerer, | [Tpueogsr ofmuii nnan
EICTKA. ONpeOcTCHAS H | CTPOSHHA JYKAPHOTHYECKOH
Jaboparopaas padora | snaccHfHEaumns KIETKH.
M2 O0AIATENRALIX  KOMIIOHEHTOR
eHabmomenna KIeToK | IWKApHOTHYIECKDIH KNeTEM,
PACTCHHH 0 AHBOTHRN
Ha MOToRE
MHEPONPETIAPATAN b
25 | Haromnassa KNeTHH. CrpoeHue KIETKH, | SHEGMCHHC H r—
JMatoparopuas pafora | OMpeleneaHe H | COCTAR HHTONAAIMEL
Ne3 KNacCHpHRATHA
«H3roToBncHRE H O0AIATCNRHBX  KOMIOHEHTOR
OIHCAHME IVEEPHOTHHECKOR
MHEPONPEIAPETOR wnetrn. Lipronnaiva, ee ponk.
ENCTOK PacTeHHH .
26 | OpranoRIH KNeTEH. OVHKIHOHANEHOE HAasHA4YcHRE | KIacCHQHIHPYIOT
JaGoparopnas padora |n  ocobeHHOCTH  CTPOEHHS | OPTAHOMIE B SEEHCHMOCTH
Ned OTAENEHED OpraHOHOOE. | OT  OcobeHmocTedl  HX
wOpranonns knetoky. | [IpoRcxownense CTPOCHHA H ONpelenmoT
JBYXMCMODAHHBXOPIAHOHAOE. | POk KAKI0T0
OPTEHOHIA B KIETKE.
27 | HeobazaTensHELE Heoomsarensinie xomnosests | Jaor OnpeaencHRA
KOMIIOHEHTE KICTHH, IVEAPHOTHYECKOH EIETKH. BEHOCHH,
Brmouenns.
28 | Knerounoe agpo. OcobennocTy  crpocHnd W | Juor onpenenenme  anpa
DYHKOHOHANBHOC HASHAYCHME | KaK cnocoba XpaHeHHA
I aopa. HACTENCTREHHON
. HHOOPMEAITHN H XPOMOCOM.
29 | XposMocoMEL. CrpocHne B QyHEIIHA XApAKTEPHIVIOT
KPOMOCOM. EOMIOHERTH SIPE B MX
. YHKIHH
0 | MporaproTHYECKRS CcoDeHHOCTH CTPYETYPHOH Jmor ONPEACICHAS
KIIETHA. OPraHH3AIHE OpOEAPHOT H OMPCICIRIT
H HIHEESTENLHOCTH OCODEHAOCTH HX CTPOSHHA.
NpOKAPHOTHYSCKOH KISTKHL
31 | MuorooGpasue Muoroobpazie IpoKapHOT. Jatot ONpegeTeHne
NPOKAPHOT. NPOKAPHOT W OTPEIETSIOT
Jafoparopuas paiora OCODEHHOCTH HY CTPOSHHA.
Nis
aHMayueHie KNeToK
GaxTepril Ha TOTOBRIX
MHEKDONDCIAPETIX .
32 | Peanmanms Onpeneneane  rederwdeckodi | OnpenensioT rescTHYCCEHA




HACIEICTRCHAOH HEQOPMALTHA, reHa H | KON W XApaKTepHIyRT
HAQOPMAIHY B KNETKE. | TeHeTHUECKOro KOAa. | ero ceoficTRa,
IemeTiueckunil kom. CroiicTea
TEHETHHECKOTD KO,
33 | Drankl GHOCHHTE:A Peamrianna remerAgeckoi OmACRBaAGT ITANE!
Demxa HEGOPMATHT B KTETKE H &8 PEATHIATIMA
34 | Pervnsums ITANEL HacneIcTEeHH
TPAHCKPHITIHN H XapakTeprcTHES HHDODMAIHN B KICTKE,
TPARCTATHE. peOyILIERAITHN, VHATCH PEETE 3A0A4YH 10
TPEHCEPHITIHH MONERYIApHON
H TPAHCIAIHH H HX OHOTOTHH.
MEXEHHIMBI.
35 | NMpaxreyveckas pabora Ni 1 «Pemenne sagad no Momexynapuoil GHOIOTHEY.
36 | Hexnerounas dopma Ocobennoctn  cTpykTypHO# | XapakTepusyoT  BHDPYCH
WHIHN BHPYCR OPrafH3allil = H  CROMCTEA | KAK HeKTeTOTHYH
BHPYCOB Kak HekneTowHodl | dopMy MHIHN, ONpelensoT
POpPMEI WHIHA, | 0COOEHHOCTH CTPOCHHS
Knaccudmramn " H|H WHIHEIEITENRHOCTH
MHOToOOpEIHe BMPYCOR. | BHPYCOR; OTHCRIBART
[lponmssopenne BHPYCE B | EHIHCHHBIA IMET BHPYCE l
EMETEY. AH3HeHHBIH 1HKA | EMMYyHOAShHOETA
BHPYCOB. Mepw | wenosera.
MPOQHIAKTHER BHPYCHBIX
sabonesannd. [MpodmiaxTaka .
CITHa
37 | 3ager no T: «Knerikas.

Pazoen 3. Opranmim (65 1)

3%- | Mucrooipazne Muoroodpazme OpraHH3MOB. | XAPAKTEPHIVIOT OpTaHHIM
39 | opraEmavMos. OaHokneTOMHEE, KAk OIHH HF YPOBHEH
KONOHKATBHBEE H | OPraHM3alue AUBOTD,
MHOTOKTETOUHRIE OPraHAIMEL | KIaccHHIBpyoT
IlyTa mepexona K | OpTapHEIME [0 ROIHTECTRY
MHOTORICTOTHOCTH, KIETOK H
CTCIEHH  CRASH  MCKIY
HHMH.
40 | DGmen pemecTs H Dueprerivuecknil obmen kak | XapakTepHIvVIOT obmen

FHEPTHH. COBOKYMHOCTE PEEKNHEH | BEIIECTE Kak OOHO H3
DHepreTHyYeckui PACHIENTEHNA CAOWHRIX | CBOWCTE HHBOTO,
obMER. OpraHEYecKHY  COSJHHEHHR. | OnpenenmoT podk ATD B
CHHOHAME TEPMEHA | OpraHnHIMe.
#IHEPreTHIeCEER o0Men
(KATAGOITHIM, THCCHMETIHITH).
41- | Framm DHANE JHEPrETHYSCKOrD JanncuBaoT ODCHOBHOS
42 | IHEPreTHYECKOTD oOMENA H HX XBPAKTEPHCTHKL | SHEPTETHYECKOE
ofMena, MecTo sEEpreTHYECKOTO VpaBHeHHe, OTTHCLIBAIOT
obMeHa B oDmeM  obmcHe | ITAmb IHEPTETHHICCKOTD
' BEUICCTE OPTaHN3IMA. QOMEHA.
43 | OcoberrocTr (cobeHHOCTH XaparTepH3yHOT
| IHEPreTHYECKOTD IHEPrETHIECKOTD 0coDeHHOCTH oOMeHa |
obMena y BakTepHil, obmena y Gaxtepnit, rpubor B | BOWECTs ¥ JaHHRIN TPyON

rpHiOE H pAcTCHHH,

PAcTCHHH.

OpraHHIMOR.




ramerorenesa.  OcobeEHOCTH |

COCPMATOITCHESE B OBOTCHEIA. I

44 | Ilnacrweckuit obmer, | [lmactuweckmii  ofmen  xax | Xapaxtepravior
COBORVITHOCTE pearTHii | muacTHdeckHil ofMen Kak
CHHTE3A cnokEHbx | 3Tan obmero  obmena
OPraHHSEcKHN BEIIECTR, KiacCHGHINpYIOT
COETHHEHHT. CHHOHHMED | OpTAHAIMEL 110 THTaM
TEPMHHA TITACTHUSCKHI | THTAHHA.

OOMEH b { asabomsm,
ACCHMHIAIHNA ).

45~ | orocuaTey. CeeToras | @oToCHATEZ W ero  Tankl | OmMACREAOT  QOTOCHETEY

46 | B TeMHOBAA Haikl XapakTepHcTHEa cBeToBOH H |(mo  dajam, | BHIABJAS
droTocHATEA. TeMHOBOH thas. HpOIEccE,

NPOTEKAIOIING B KUKAOH
haze, onpenendoT
GHOMTOTHYECKOE  JHAYEHHE
- tOTOCHHTESA.
| 47 | ObobmenRre ¥ CHCTEMATHIATIRA IHEHWH M0 T: « JHEPreTHEA KIISTEH .

48 | Hemenwe gnetn, Muroz | Tunw gencuus kaeten. Mutos | XapakrepuayioT poet H
KaK OCHOBA poCTa, | pAOIBETHE KAK DPOABTEeHHE
pereHspanil  H  GECTONOT0 | WHIHNH, KIACCHHIMPYIOT
PAIMHOKEHH. THOE KNTOUHOTO JeTeHHs:,

ONpedenaoT EHIHCHHBH
LHED KIETHH H
MHTOTHYECEHH THET.

49 I Daie MATO3E. XapakTepucTiEa ©as MuTo3a. | OnmcwBaioT STAME]
Peryuanms JencHns MHTOTHYECKOTO IHKA,
KIETOK. BEIFRIIAIOT IHAYCHHE

MHTORA.

50 | Jaboparopraa padbora Neh
¢HMayuenne MHTO38 B KIETKAX KOPeIIKa TyKay.

51 | PoavposenHe Kak onHo | Paavmoscenne xak ofEo @3 | OnpefensmoT paaMHOEEHHE
K3 CBOACTS MHBOTO. CEOMRCTE AHBOTD, KAk CBOHCTRO

AHBOTO, BHIIEEHT
CTIOCODE! PATMHACECHNA.

52 | becnonoe | Knaccudmramns  cnocodos | Begnenmor CIOCODE |
PAIMHOKEHHE. | pAITMHOKEHEA, HX PasMHOEEHHA

53 | Yepenomanue nonoBore | XapakTepPHCTHES H | H XaPaKTepH3yiOT Kas Il
i Becnanoro ocoDCHHOCTH. JHATICHHE | H3 HEX, BRIABIAKT
PRIMHOEEHEE ¥ PASTHYHELX cnocoboB | OCOOCHHOCTH H SHESCHHE
pacTeHHii. | PASMHOUKEHHA. Becnonore o NoaoRoro

54 | IMonowoe pasMHoKenne. | CIOCODOB PaIMECHEHHA,

55 | Famers. | Tametnd  xax  ocolwiil  THO | XapaKTepRivioT  NOMOBGE
Eneror. OcobeHHOCTH  HX | KNeTEH, BREBNISE
cTpoeHER B obpasoBaHna. ocoDeHHOCTH HX CTPOCHHS,

H Meios Kak cnocod
ENETOMHOTD JETEHHY,

56 | Meiios. Pase mefiosa. | XapaxTepucTara OnaecrmparT Mefios no

a3 meciio3a. IHATTCHHE | CTAIHAM.
McHoaa.
57 | NameTorensa XapaxTepHCTHEA ctragmil | Buspamor MecTo Mefiola B

nponecce FAMCTOrNCHEIA,




58

| Pemenne 3aa9 #a Habop xpoMocoM & xommaccTso JHE,

59 .I OnmoaoTROPEHHE. Knaccubucanns Jaor OnpeneneHge
CIoCODOB OTUIONOTROPEHANEA. OILIOROTROPEHNA,
KIRCCRPHIRPYIOT

KHBOTHRIX [0 crocoDaM
OMNOIOTROPEHHA.

60 | Heofimoe Heofinoe cnnogoreopenne Yy | ONHCLBAIOT npoLecs

OILI0A0OTEOPCHHE. DOKPBITOCEMEHHAIN. IROHHOTO ONIOAOTEOPEHHS
¥ IRETKOBLIN PACTEHHH,
BEIMBIMIOT GHOIOTHYECKOS
IHAYEHHE OILIOI0TROPCHHA,
61 | Onroreses. OHTOTeHES KaK COBOKYMHOCTE | Jlaor OnpeaencHAe
UpoNECcoB  NpeobpaoBalus | OHTOTEHESY.
OPTAHHIME B Xoae
HEARBHIVATEHOTO PATRATIA,
62 | Dubprorenes. Cranud | Drans  sMOpHorenesa ® X | OOHCHIBAOT MPOIECCET,
amBGprorenesa, AAPAKTEPHCTHKE, NPORCKOMAIIHG HA Kamaom
ITANE IMOPHOTEHESA.
63 | Opranorenes Maddepennuporka  Teared, | XapaxTeprayior
JAKNATKA OPTAHOE. 2apoJLIMeRLE THCTRE B AX
NPOHSBOIHEE.
[NocTymbpaoHATEHOE Ipavoe # Benpanoe paipaTHe | XapakTepHIVIOT
64 | paspuTee. OpraHNIMOB, | OPTAHHIMOE. OHONOTHOECKDOE  3IHAYSHHE
MPAMOTD W HENpAMOTO
PAIRHTHA AHBOTHELX.

65-

66 | Obobmernne 1 CHCTEMATHIAUNA 3Hanmui no 1: «PasMuomKenHe B OHTOTEHES»

67 | Oerorenes uencBexa OcobeHHOCTH OHTOreHE3a | XapaKTepHIvIoT

QEI0BEKA, DTAk 0CODEHHOCTH ITANORE

HHAMBHIVATRHOTO — Pa3BHTHA | OHTOICHESA

HEDHCKL W HX HETOBERA, CITHCBIBARYT

XAPAKTEPHCTHEA. NpONECCH, TPOHCXOINIIHE
HA KAMIOM Tale,

b8 | PenpoaveTusHoe PaxToptl pUCKA, BIHAKIIHG BrraaiaioT BIHAHHE

INOPOBEE HE  300pPORRE  WETOBEKA, | HHKOTHHA, ATKOTONE M
FAuecTB? H MpQEeXTHBHOCTE | HAPKOTHYCCKHX BEMISCTR Ha
OHTOr¢HETHISCKHX PRIBHTHE HENOBERA.
HPOLECCOB,

69 | I'emerra kak Hayka ['. | Onpemenenwe repeTHxH Kax | OOpelensior TeHETHEY Kak
Mesznen:s — HAYKH, H3CNeNCTREHHOCTH OIHH H3 PA3Nenos
OCHOBOTIONOHHHK " H3MCHIHEOCTH KAK | GHONOTHHE, BHIHRIAKT PONb
TEHETHEH. OCHOBHKIX FEHETHER

croicTE WHBOrg. Paborer [ | B PAIBHTHH  OHONOHH,
Menrgena mnmo  BLEWIEHHIO | XAPAKTEPHIYIOT
CTATHCTHYECKHX HACNEICTREHHOCTE H
3AKOHOMEPHOCTEH HIMEHMHBOCTE Kak
HACTETOBAHHA NPHIHAKOS. | CRORCTRA HHBOTO,
O BEKTE M METOAE | BEECHAIOT pont I.
HCCNEIOBAHKEA, HCoMkIveMEle | Mernens
Menaenem, B PARHTHH MEHETHEHR.

70 | OcHOBHEIC TOEATHA H leperaveckne monaria  ® | Jasor ONpeIcICHHES |




CHMBAIIBI TCHETHEH. CHMBOIILL EHETHHECKHM TEPMHHAM.

71 | MororeGpraHOE Onpegenenne XaparTepHEIVIOT
CEPEIIHBARAE, MOHOTHOPHIROTD ocobenHocTH

CEPEUIHBARNA. MOHOTHOPHIHOIO
CHKPEMHBANEA, MEPRLEH W
FTOpOH 3aK0IE
Mengena.

72 | Ilepasiil B BTOPORH Cyts nepeoreo H BTOPOTO | 3KOH  9HCTOTEI  TAMET,
saroHL: Mennens. mgkonoe Menzens w mx | ywaTes

U TONOrHYECKRE OCHOBE PEIIATE 3A74%H Ha NepBsit
| H BTOPOH 3axoHE Menens.

73 | Pemennre 3a0ay Ha MOBEOTRODHIHOS CEPLIIHBARKE.

74 | HNpasyuaeckas pabora Nel «Pemwenne 38047 Ha MOHOTHOPRINOE CEPEIIHEAHHEE )

75 | Murubpuanoe Onpenetenne IHTHOPRIHOTO
CEPEIHBAHME, CKpEUIHBAHN.

76 | Tperwdi 3axon Mengens. | Cyte  Tpetsero wawoHa | Jaior onpeIencHHe
AHATHIHPYIOMES Memneas H EN0 | AHAMHIHPYHOMIErD
CEpeITHEANHE. IR TONOrHYECKHE OCHOBBL | CKPEUHBAHET H

ARATHIHPYIOMEE OnpelensoT ero IHaYeHHe,

CEPEIIRBARRE YHATCH PEIATh

H BI'0 SHAYCHHE. zafayd Ha JurebprIsoe
CHpEIIHBAHHEE

77 | Pemenue 33534 Ha JETAOPHAHOS CKPELIABANNAE,

78 | Mlpakru4eckan pabora Ne3 «Pemenne 32039 HA INrEOPAIHOE CEPENIHRAHEC

79 | Xposdocosmsas Teopra | Coaganne KpoOMOCOMHEOH | XapaKTepHIVIOT
HACTENCTREHHOCTH, TEOPHH HACTEICTREHHOCTH. MONOHEHAA XPOMOCOMHOR
Jaxon T. Moprana Pabore T. Moprana, O0BeKTEl | TEODHH HACIEICTBEHHOCTH.

H METOOH €ro HCCIemOBIHAHN.
OcropHLE MOIOREHHA
KpoMocoMHEO TCOPHHE
HAC/IEICTREHHOCTH.
| B0 | Ienerveckne KapThL. Monexynapro-renetigeckne | fJaor NOHATHE
KapThl, CoBpEMEHHBIE METOIN | «TCHETHYSCKAR KapTar,
| HOCTPOCHHE FeHCTHYSCKHX
KapT.
| 8] | Pemrenme 33739 Ha CUENNEHHOE HACIEJOBAHEE NPHIHAKOD.

82 | lpaxroueckas pabora Ned oPeumiense 330849 HA  CUSTIEHHOE  HACOEN0OBAHHE
HPHIHAKCE.

83 | Compemennnie Onpegenenne resa u remonma. | Jawor OnpeaeIeHne
MPENCTARTEHHA O TeHe H | Mexanazm MOAATHA «TEH0M .

TEHOME. YHEIHOHAPORAHNS MEHOR.

84 | Brammogefictene renop. | BianMogeficTeie  aAmmensHeD | JHAKOMETCE ©  THIOAMH
JlaGoparopuan padora | W HEATTETEHED IEHOE B HX BIAHMOICHCTEHA IEHOB
N7 KAPAKTEPHCTHEA. B TEHOTHIIE.

«Pemenns 28514 Ha Paciennienns NpH PaziaHbx
BIAHMOaeiicTRHE THIAR BIANMONCHCTRHA FEHOB.
HEANNEILALIX [EN0BY. |

B3- | CoemaeaHoe ¢ nomoM IMox KaK ocobennocTs | JaroT onpeneneHme nmona,

86 | macnegopanme OPFRHMIMA, ONPEISIAOIIAT FHBKOMITCH C
NPHIHAKOE. ErD polk B PAIMHOKEHHH. | XPOMOCOMHBIM

XpoMocoMHOE — ONpeleNeHHE | OTpeaeneHHeM mona,
| mona, THITE XPOMOCOMHOTO XAPAKTEPHIVIOT




onpeneneand  nona.llonosse
APOMOCOMED HAYTOCOMEL
Cuennerroe C TMOmOM
HECNEIOBAHHE.

AYTOCOMEL H  [MOM0BHE
XPOMOCOMEL
TeTEPOTAMETHEIH H

TOMOTaMETHEDR Nos, YaTes
PEIETH JAMAHH Hzl
CTETITIEHHOE ¢ TIOMOM

Kapneuenro, H. B.
Mpgvpana, B. JI. Acrayvpopa

HACNEOBANHS,

87 | Pemenwe 3a0a% HAa CUSMNICHHOE ¢ T0I0M HACICIOEEHHE NPHIHAKOE,

8 | NpaxkTeueckan pabora NoS ¢Cugnnmennos ¢ MoIoM HACTSIOBARNES TPHIHAKOE .,

B9 | HemacneIcToeHHas Onpegenerne  midMengnpocTd | Jasor onpeacneHae
((penoTHOHUECKAN) KEAK OJHOMY HI  CBOHCTE | HIMCHMHBOCTH,
HIMEHTHEOCTE. HHBOTD. KnaccuHEanRs | Knaccadmuupyor

HIMCHTHBOCTH. BHIB  HIMEHYHBOCTH H
HenacnencrecHHaR BHABARKOT HX
HAMEH T HBOC TE. CCODEHHOCTH.
190 | Hopsa peartiiuu.
Jdaboparopran pabora Nef
wllocTpOeHRE BAPHANHOHHOTO PATA B BAPHAIHOHHOR KpHBOH,

a1 Hacaenereensas Buae wacneneTeeHRON | KraccRRIEpyIOT

HAMEHYHBOCTE. HAM EH T HBOCTH, BHEIE HIMEHYHBOCTH H
Myrannonnan H | BEIABIAFOT MX
KOMOHHATHEHAR OCODEHHOCTH.
HIMECHTHBOCTE,

Knaccudnramns My TAmHiL.
Oeobe HHOCTH
HacneacTeeHHoH H
HERACTENCTREHHM
HIMCHTHEOCTH, Poas
PAATTHHEIN RHJIOB
HAMeHYHROCTH B SBOJTHNIHE.
[prgnna H PE3VILTAT
IO

92 | Myrauponnas Buags: myTammit. Haappaior H

HAMEHYMBOCTE. ETaCCHBHIHDYIOT BHIEI
MYTALHH.

93- | T'eneTHEA W 3N0POBLE IHEYEHHE — FEHETHEH 104 | SHAKOMSTCH c

94 | wenoBeKa. Medwnuasl. HacnencTeeHARE | HACTEICTREHHEDMH
GoneInn YEI0BCKA, Hx | zaboncaannamp genoseka n
MPHYHHE, MEXAHIIM H | MCTOIAMH HX
npodrraKTEa. MpOQHEIAKTHEH.
EKnacendmxanna
HACTEACTRENAL GonesHed.

95 | CerexnHda KAK HAYEAD. OnpenencHae cencknuy B e | OnpefengioT CENeKIHI0 KaK
IHEMEHHE B XO3MACTREHHON | HAVEY,  BRIBIMIOT &8
JERTENRHOCTH YETOBSKA, IHAYCHHE 1A SCT0BCKA.

95 | MetoJsl cenexinm Metome  celekmHE W WX | IHAKOMATCH © HCHTPAMH
pacTendil. LlenTpet XApARTEPHCTHIG. LenTpi | NpOBCXOEICHNA
IPOACKOKIEHHA MPOHCXOMICHHA KYNBTYPHBIX | KYJbTYPHBIX
pactrenuil. Pabote H. pacTenni. Paborw pactennil u poawo H, H.
Bapnnopa. H W Bapunosa, I. JI | Bapunosa B paindTHe

| FEHESTHEH H CETEKIHA,
| ONHECHIBAROT OCHOBHBIC




METOOE CENCKITHH,

97 | Meroas ceneKHg Meromer  cenekmEE B uX | ONHCRBAKOT OCHOBHELIE
BWHBOTHRDX, XAPEKTEDHCTHEA. METONEL CENeKITHH.

98 | Cenekuna Merogm  cenekmmm  ® nx | OmicemarT OCHORHBIC
MHKPOOPTAHHIMOB. XAPAKTEPHCTHEA METOIE CEIEKTIHH.

90 | BHOTEXHOIOTHE, buorexnonorns, ee meromet, | Jawor onpeaencHHe
MeToast B anagenne. HANPABNCHHA H JOCTIDRCHHA, | DHOTCXHOVIOTHH,

ITHHECKHE ACHEKTR] | SHAKOMATCH
GHOTENHONOTHH. € ee  payignaMn M
OCHOBHEDMH
HanpaBIeHHAME
©C PaEBHTHA, 8 TaKKE C
STHYECKAMI BCTIEKTAMH
PAIBHTHA OHOTEXHOMOTHH.
100 | Nenmas B KAETOYHAR Tennan H knerounas | OUEHHBAIOT —NEpCHexTHRR
HHHEHEPHA. uHmeHepns.  KiowupoRande, | paasrTRA GHOTEXHONOTHH.
eneraveckn
MOIHPHOHPOBAHHEIC
OPrasHIMBL.
101 | Obobinenne B CHCTEMATHIAHA IRAHNIT N0 pasneny «Oprammams i
102 | 3awer no 1; «dpranmime., I
TEMATHUYECKHH ILTAH
(11 mnacc)
Ne Tesma ypora Copepacanne ypoka OcanoBrEle BHIL
] MEATENLAOCTH VIAIHLCH
Faznen 1. Baa (65 =)

1 Pazpumne Heropus passumns Ononorve B | OUeHMBAIOT BKAAN  PA3IMUHLY
OHOI0THE B | JOJAPBHHOBCKHIE HEpHOI. | YICHEIX B PEIBHTHCOHONOIHA,
I0IAPEHHOBCKHIA Heropsa 3p0MHUHOHHBN HOSH.

MEPHOL.
2 Pabora K. Jlunnes | Paform K. Jlmnen mo OnNpeeioT poms
CHCTCMATHEE H HX  3HESCHHC.
CHCTEMATHKA  KAK  Hayka, fnﬁmm ~ ﬂﬁmlm
CHcTeMaTH9eckHe  KATETOPHH. R BHEApHO
STankl pABHTHA dBOMOUHOHEOTO HOBEERTATYPEL P —
PR MOHATHE #IBOONHOHACE
VUEHHE

3 | JpOmMOIHOHHAR Teopra Jlamapka. Ee anagerde W
TEOPHS ACh. | ocHOBHEIE NONOHCEHHA. mﬂm m'fmg
lamapeca TeopiH Jlamapka

4 Ocropse Vaepme Jlamapka o rpagamum, XapaKTepHsyioT COTEpPKAHHE M |
;?Il'im;e““" TP Hmmq“m;“ " POIR | smauenme IBOMHOUMORHOT

B. lamapka OKpYEAKIE Cpebl B
ph oy Teoprn Jlamapsa

5 3HaYeHHE Mecto Teopun  Jlamapxa B AKTEPHIVIOT T
FBOMTHEOHHOH COBEPEMSHHOH Hay4HO#H z{gi;enue ::ﬁimmrmn:
TEOPHH ALB. | napagurme

TeoprH JlaMapa




Jamapra

6 Ofdobnmommii HeropHa sp0mHiIHOHHRR Heil. (JIeHHBAOT BKTAN YICHHX B
Ypok i T CTAHOBIEHHA H  PAIEMTHH
«HeTopis IBOMOMACHHOTO YHCHHA,
ABOTOTHOHHED
HIOeiH B
IONAPBHEOBCKHE
NEPHOTH.

7 [peanockIKR [MpeanockTKR TEOpHH *Iﬂuem{sa:m ECTCCTBCHHO-HAVIHBIE
BOZHHKHOREHHA spomoiey Y. Jdapewea. Brmag [ m COUMANEHO-3KOHOMAYSCKHE
VICHHA 1, MpeacTABATENEH OPEANOCEDTER  BOIHHKHOBEHHA
Japeanz SCTECTBEHHO-HAYTHEIX H | TEOpHH Japsura H

IKOHOMHYECKHX [HCOHIITHHE B | XapaKTepHsyIoT

PATBHTHE JBOMOUTHONHEX Hicll | BEIANOTOSTRHBIXTPEAIECTRENH
Y. Hapsuna. [Tyremecreue Y. | axop' JapennaspaisHTHEIBOITO
HNapeuna va wopatae «Burmes B | IHOHABNATEH

£ry HAYYHEE PeIyNETATEL

Yuenne Hapeuta ob

HCEYCCTBCHHOM 0TRODE

8 PaboTe! A, | Paborhr ALY ommeca. XapakTepEsyioT BRnad AP
Yonneca Yomreca E PATEHTHE

SBOMIONHCHHED HACH

9 FKCACAHIHOHHBIA | DRCISIHMIHONHEIA  MaTepran H. Cupeacin R
MATEPHAT Y. | JaperHA, M0 IHA9EHHE, SKCNEMUHOHHOTO MaTeprana U
Haprana Iapewna  aus PASBRTHA

IBOMIIIHOHHED HOed.

10 | OcroRRRE VyeHne Hapewua ob KapakTepuaylor  CONE[ANMe
MONOAKEHNA TEOPHH | HIMEHTHBOCTH,  TPEANOCEUTKAX, | oo worouiof Teopus Japsuma.
IBOTHOLHE MECXAHH3IMAEX H  PCIYILTATAX
HapewHa. IBOMEOLHH.  3HAYEHHE  TEOpHA

JapBHHA B CORTAHNH CORpeMEHHOE
SCTECTREHHO-HAYIHOH  KAPTHHEL
MHpH.

11 | Vuesne [lapeuua | Veenue Hapenaa ob CPARMMEAKT HEONPENENEHHYIO H
of HIMEHUHBOCTH, | AIMEHUHBOCTH, TPEANOCELITRAX, ONpEAETEHHYI0  HIMEHTNBOCTD, |
OpPEINoChLTREX, MEXAHHIMAX M PEIYABTATAX | oorerrnomniii o HoKYOCTBEHEEL
MEXEHHAMEN H | 3BOMMOIRA.  JHAYEHHE TEOpHH othop, dopus E'C'P'Eﬁ” 3a |
Pe3yALTATAX JlaperEa B COANAHNH COBPEMEHHO CYIIECTBOBARNE, |
SBOJTHOLITH ECTECTREHHO-HAYIHOH  K&PTHHE

MH[ )

12 | Cemumap no | 3nagenwe TeopHH JIADBHHA B | o o0 spaenne Teopas 9.
HAYHHOMY  TPYAY | CO3TAHHH coBpeMeHHD VUHELX
e JapenHa | eCTECTBEHHO-HAYYHOR — KapTHHEI AR KT 05 TR
alTpoMeXOMIEHHE | MEPE.

BHAOHR myTeM

eCTeCTBEHHOTO

oThOpaR, !
13 | Bun. | OmpeneneHus NOHATHA BAL | Onpene ST NORATHE GBAIY.
14 Epmrepun enma. | MuorooGpaine kpurepsee BHIA.

Kaasccndmranms kpHTepHes BAIa

XapaKTepH3vIiOT KpHTEPHH BHAA,
onacHBaoT  ocobel  BMaa  mo




H HX COREpRAHHE, | pAIMHYHEDM EPHTCPHAM

15 ﬂaﬁopaﬂ TopHan Kpurepun sujia (MHCHBAIT BHIBI no
NeluHaygenne A KT
KPHTCPHER BRIORY.

16 | JlaGopaTopmas Mophonorawecknit  xpuTepnit | X ApaKTepHIVIOT
mpﬂﬁ'}‘lﬂ Ned BHOR. MOphOTOrHIeCKIT EpHTEpHii
muncanne BHIOB B
MopdoRorHIeCKOM
¥ KPHTEPHEO R,

17 Monymsums  Kak | OnpegeneHAe MONYMAIAH. | e nemaor MOHATHE
CTpYKTYpHAaR Crpykrypa NOMYTHOHER. | ymony s »

SHHHLA DA HHCTIEHHOCTE oMY TALHE, M BHSCHEIOT, HT0  Takoe
CTPVETYPR MOmy Il HH
18 ‘l;l:iTFJHi;EL Kk Eﬁm‘jﬂw’:“ Tw ONECHMBAIOT  DOUVIRLMED 00
iy AKTOPEL | nopasaren,
STHHHIA BHIA OMpENENMONIHE STH NAPAMETPH. | woaperenmviom .
WHCIEHHOCTE.

19 [Momynammns KK | SBOMHIHIHHHC MPOLSCER], | (yynenemaroT MOHATHE
CAMHMIA OPOTEXAIIMME B NOMYIAWAR. | o p o srranpan eHHHTIA
IBTHOIMH Mexannzm IBOMOURCHRBES | oo i, WANEMEHTAPHOE

HIMEHEHNHA el T —— ABIEHHE Y,
TR, AMETEPHAT JROMOIHHE

il | MNomynamua Kak | 3axkon Xapoa—BalinGepra u ero OTHCHIBAIOT — TNONVASLHID MO
COHHHIA IBOMIOUHOHHEL CMBICIL. KPHTEPHAM, COOTBETCTBYEOIIHM
IBOTHIITHH TOHATHID ANEMEHTAPAAS

CNRNHHIE 3B0TEIHH B

T [ = | S

FBOTHOITHHY, KAPAKTCPHIYEOT
(MyTaHOHHb NPOTIECE. | oy nenbHBie HEKTOPE IBOMOITHA
:uﬂlﬂmm ﬂﬂwﬁm B cooTeeTCTERR ¢ CT3,
T Iel:"]E I:IIEI:IP,
npeid renor).
22 | CHETeTHYECKAT CHHTETHMSCKAR TCOPHA 3BOSHITH MposomaT CPABHWTENEHEN
TCOPHA JBOTHMIHH gr et m::r:im mmp:-::me. Pmr: aHamHs  AKTOPOR  SBOMOIHA
A&k (PAKTAPOR IBOTIOIHA teopur  Jlamapka, [Hapeena n
! . HXY TeficTRHE. CTA.
23 | Jabopavopman | Himemmsocts oprammsmos ® ee Oupenemmor Biopa
I p:i;:rl MNe3 PO, HIMEHYHBOCTH ¥ ocobeil oaHoro
aHayqenne
BH A
HIMCHUHEOCTH Y
ocobei QITHOTD
| BHIIAR.
24 | Cemunap mo T: | [Tomynsums, CTPYETYPA | yeamparnT pONE MONYIATHE B
! wllomynruma, IOTY ALK, (PAKTOPEL SB0IIOUHHE. BHACOOPAIORANNE,  OUEHHBAIOT
mb POk IBOMOUHOHREIX HaKTopoE.

25 Ecrecraennwii Onpenencupe ECTECTBEHHOMD Onpenenmor MOEATHE

orhop orfopa, ero GOPMEL B OHX | oo e othop,




XApaKTEpHCTHRA.  TIPENNOCHUIKE | BHUIENHKT hopMel

ECTECTREHHOTO OTOO0pa. 3HaYeRHe | eCTECTEEHHOTO OTOOPE H [TAR0T

FTOM0  AKTOpa  JBOMOUHH ¢ | HX XapaKTepPHCTHEY,

TOYKM  3peHHs  cobpesenHof | xapakTepEsyiorT | Oopeby 38

HAYSHON NApAIHrMEL. CYIIECTROBAHHE KiK
OpeMNOCEITKY — ECTECTBEHHOTO
oThopa.

26 | @opuu Onpenenenne ECTECTREHHOTO | povononny opMeL
SLCTECTREHHOTD orbopa. ero GQOPME M EX | .orecrpepmoro oTGOpA M HEIOT
othopa XapaKTepHCTHEA. HX XAPEKTCPHCTHEY,

xapaxTepyvioT gopmel Gopedil
33 CYIMECTROBAHME.

27 | Ananaumm Onpenenenne ANANTAMEH. | Oypsenenmor MOHATHS
OpraEnIMoB  Kak | PasHOBHIHOCTH JANANTALHAS,  XKADAKTEPHIVIOT
pe3ynLTaT TMOXPOBHTENBCTREHHOH OKDACKH | PASTHYMHEIS ATATALNN ¢ e
OeHCTRHA I opMBL. IPEHUA WX ENeconDpatHOCTH.
CCTECTBCHHOTD
orhopa

28 | Gopuu asanTaumil | Knaccnuxaimes azanranmii oo | oo oo o0 o knacCHpHRAIHed
OPraAHAEMOB XAPAE TERHCTHEA. ajanTandi, NPEBOIAT DPHMCPH

A ANTAHH.

29 | JaGoparopuas Moponorimeckie agammaii K8 | goonnner  mophonorngeckie
pahm.]"ﬁd :rpnmpnxpacrcﬂu:ﬁ. ATAMTALNH ¥ PAsTHYHE
BrigneHHE PacTCHMI,

MOPhONOTHYECKHX
amanTanmi Ha
npHMEpax
PALTHINEIN
pacTenHi.

30 CrraocHTe LN B OTHOCHTE TRARIH XAPAKTED | ryriomaroy OTHOCHTENBHLIT
XAPAKTED PHCTIOCOBICHHA, XapaKTep ajianTaHi,
ATAMTALNH.

31- | Coocobu Cnocobe H MEXSHHIME! Onpezensior TIOHSTHE

32 | megoolpasoBanus | BHI0OOpAIoBAHNA. SBHI00GPEIOBARAE, IHAKOMATC

8 ¢ dopmams, coocobamn B
MENAHHIMAMH
BHI0OOPESOBAHNA, AT
XAPAKTEDHCTHKY  OpM W
cnocoB0B BRAGOOPAIOBARNS.

33 | BuoparmooOpasme. | Ompenenense OHOPAHOODPAINA | oo or 0 o HATPABNEHHSNME
ero IHAYEHHEe [I18 | M ero SHANCHHC INH YCTOHYHBOID SBOMEOHMH M JAloT WX
COXpaHeHHS pasBHTHA DHoChephL. XADHKTEDHCTHKY,  ONpEEnsT
YCTOHTHBOCTH Heolxo IHMOCTE COXPAHEHNS
OHocheph. GHopasHo0DpaIHa.

34 Hanparnennd A | Hanpasner#As H HYTH | o OMATCH  © HATPARTEHHIMH
AyTH IBOMONHOHHOTO  NpOUeccd, HX | o oo e H AAK0T HX
ABOTCIHOHHOTO XKADAKTCPHCTHEA M NPHIHAKA. _

XAPAKTCPHCTHEY,  ONPeIemarT
MpoLEcca, [Tpsramabl BEDMHPAHAL BHIOE HeoGX0 IHMOCTE COXPaHEHNA

OHOPAZHOOOPaINE.




35 | Cpapsmrensno - | KnaccHmkaimin, xapakTepacTHEa MosTopsoT |Il|:|-:Er_:iITI:r_:E|
AHATOMMHECKHE M | B OPHMEPR  JOKIRTENRCTR | oo HPEIYNBTAT
IMOPHOMOTHYSCKHS | JBOMOIHOHHOTO TIPOLScea SBOTOUMHY.  KIACCHOHIMPYIOT
::;:mmmcmﬂ. OOEATATETECTEA IBOMIOIHOHHOTY

MEIHA MpOITecca. XAPARTEPHIVHOT
OpraEngecEoro PARTHYHEIE JOKAZATCIBCTER M
MHpPA. NPHBOIST npHMEph

NOKAZATEIBCTE

36 Maneopronormgeck | KnacempHEANNA, XADAKTEPHCTHEA MosTopstoT NOHATHS
He OOEASATENRCTEA | H MpEMEPLT JOKEIATENLCTE SABOITFOIHE ¥ HPE3YIETAT
IBOMIOUEA YBOMIOUHCHECTD MPONecea SBOMEOIAHY,  KTACCHOHIHPYIOT
OPraHnIcCcEoro OOKA3ATENBCTER IBNTHIHOHHOTO
MHPA. OpoLecca, KAPAKTEPHTYIOT

PRITHYHEE  JOKLATENLCTEE H
HpHBOIAT IpHEMEpE
NOKAZATENLCTE

37 buoreorpadmeckn | Knaccnduraums, xapakTepueTira IorTopsEOT MOHTTHE
& [OHA3ATENRCTEA | H MpHMephl MOEATATSTRCTE RO TR LI HPEIVILTAT
ABOTIOTIHH JBOMOUHOEHOTC MpoNecca IBOMOUHH,  RISCCHRITRPYIT
OpPraHE9ECEOTY OOKA3ATENRCTEA JROMOIEOHHOTO
MHpA. npolecea, KAPARTEPHIYIT

PE3THYHEE IOKEIATETRCTEL M
OPHEBOIAT TPAMERE]
NOKAIATENLCTRE

a8 Cenmmap mo 1 | Knaccndwuranns, XapakTepHCTHE TorTopmor NORITHS
sfokasateThcTBa | H = OPHMEPM  J0EA3ATCIBCTE GIBOMEOLEL, {Pe3VIBTAT
IROTHOIHE FBOMIOUHOHHOTO NPOLeccd IBOMIOIHNY,  KIACCHDHIIHDYHT
OPraHEvMecKono JOKA3ITENLCTRS JBOMOUROHHOTO
MHPAK, nponecca, KapaETEPHIYHOT

PETTHYHEIE  JOKASATENLCTEL H
NPHBOAST OPHMEDE]
MOKATATEALCTE

3 | Janer mo Teme: «Bugoobpasosannes. 1

40- | PazeamHe Pasgure  npeacTamieHui 0| g o e o CYIICCTBYHLAMH

41 NPEACTARNEHMA O | MPONCKOMIEHHH HHIHE. | pornanamy Ha NPORCXOMKTEHHE
NPOHCKORIEHHE PanoTessl 0 OPOHCKOMIETER | .o OTIRITAMH,

]
HHIHM HA Femie rhﬂznu. Onerrer @ Pemw, JL | o sssommam
I:I?Ii“m HEBOIMOWHOCTE a0HOTCHE3A B
H ) COBPEMCHHEIX YCIOBHSAX.

42 | CoBpecMeHHRIC CoBpeMECHHBIC TPSICTARTEHHA O | g oyooes o CORPEMEHHEME
NPENCTARICHENE O | DPOHCKOETEHHE #HEIHA. BI3CAIAMH  HA DPOHCXOMIEHHE
TIPCRCK O TEHHN HHIHH, XApaKTepHIvIOT Tan |
WHIHH OHONHMHAYECKO  HBOMOIEN  ®

parHci DHOADTHHIECROH
AROIHMINHA, |
43 Teopua Onapuna - | Teopus Onapuna—>XNongedHa.

XomneHHa o
HPOHCKORIEHHN
WUIHH.

IHAKOMATCH © E:I:IIIPEHEHHBBIH|
BICMANAMH HA npﬂunmﬂmtﬁﬂﬂ

WHIHH, XADAKTEPHIVIOT STank
GEOoXHMHZECKO  IBOMODHE M |




pannei OHOTOTHYSCKOH
IROTHNLHN :

44 | Venomuenue Venomnenwe  OPramiaMoB B | g0 o COBPEMEHHLIMH
HHIHH B OPOUECCS | NPOUECCE  IBOMOUMH.  JTANL | pornownuy pa mpoMCKORIEHHE
FBOJHITHH. ABRTIOUHH MHIAH, XAPAKTEPHIYIOT 3TANBI

OHONHMHTECKOH  3BOJHMIAA H
paHHei OROMOTHIeCKOH
IBOUTHALIHH.

45 | Cesmmap mo T |THoOTEIRl ©  POMCXOMISHHM | o e coo FRITOTEXR] o
w [ EmoTeIsn 0 | HOrIHH Ha Jemne. ' NPOMCKCHCIEHHH  KHIHH  Ha
HPOHCKOEISHNH Feaiiie.

AHIHA Ha 3ennes.

46 | leoxponoaormueck | [eoxponofornyeckas MKANA. | oo magTes c

4 [IKaa. TlepuomAsanns HB0TONHE, FeOXpOHONOTHYECKod IMKATOf,
S0OHAMH, JPAME H IEPHOTAMH.

47 | Apxefickaq H | XApAKTePHCTHKR OPTaHHEYMECKOTO NapaKTepHayHT  OpraHHHeckHi
OPOTEPOICHCKAN MHPA B PEUTHMHLIG MI0XE, 30HEL MHP B paOIHYHEE 3P M
IPBI. FPEIH MepHO L. HEpHOMEL

48 | Maneosofickas 3pa. | XApaKTEPHCTHRA OPTAHHYECKOTO | v o rempuvior  OpranHTCCHHil

MHDa B PANIHYHERE JMOXH, 30HE, | yum g paymiumbie pel W

. IPEL H MEPHOAL. NEpHOIEL.
49 | Me3soaotickas spa. | XapakTepHCTHEA OPrAHAYECKOTO XapakTepHsvioT  OpramHYecKH
MWD B PARMUHEIE JNONH, JOMEL, | \ oo & ppangumme  spe W

PRI B MEpHOTEL [epHOTEL
50 | Kafirosofickas opa. | XapakTepHCTHEA OpTaHHIECcKOro XapaKTepHIVIOT OpraHMueckui
MHpE B PASIHMHEIC MOXH, 30HBL | 0y g ¢ pH M

51 | OcHobase Apomopdossl 3p 1 NEpPHOICE. B iisaisor OCHOBHEIE
apoMopdose ApOMOPAHEL.
PACTHTENRHOTO =
MEPA,

52 | OcHoBHBIC ApoMopdodkl 3p R NEPHOIOE. BLISBITIOT OCHOBHEH
apoMopfon APOMOPQOIEL
HHBOTHOTO MAPA

53 3JageT oo T: «PasenTHe EAzHE Ha JemMney.

54 - | l'unoTesw CymecTayionme FHOOTEIRL | Ompegensior NOHATHE

55 MPOMCXOEIEHHA MPOHCKORISHNA YeIoBeKa. HAHTPOTIOTERES
HEMORCKA H SHAKOMATCH c

CYIMECTRYIOMMMHE  THIOTEIAMH
MPOHCKOM ICHAE SEN0RFEKA.

T3 MNomoserHe TManokenne YeNOREKA B CHCTEME XapakTepHIyioT MECTO
IEA0BCKA B | oprasmieckore Mupa. [IpHSHAKE | oooonos 5 musoi ITpHpaIE,
CHCTEME JENROBCRA KAk TPENCTABHTONR | pogmnoor 9epTd cXOJcTEA ©
OPrAHHYSCKOTO PATTHIHEL CHCTEMATHUCCKHX | e e i APYTHX
MHpA. | KATeTOPHEH. TAKCOHOR, a TAKEE

I OTTHYNTENEHEE  0CoGEHHOCTH
| HeTOBEKA.

57 | CrrapauTensHERE i OTIHYHTENEHEE — OCODEHHOCTH XapaKTepHIvIoT MECTO |




ocobeHHOCTH BHA | BHja Yenosek pasymusii,

YenoBeKa B OCKHBROH mpEpoTe,

pacoreHesa, XapaxTepHCcTHES
Donemmx  pac.  Manke  packL
Jokasarenecraa EHJ0BOTO

Henonex BRIARITHAOT HepThl CXOOCTEA ©
PasyMHLIE. IpeIcTARATENIME IOpPYTHX
TAKCOHOR, a TarHe
OTIAYATENEHLE  OCOOEHHOCTH
YRMOBEKA
58 | llpemmecroenpmicy | Cramnn W STANL  9BOMIOUHH | Ao oo CTAIHH 3BOMHMIHH
UENIOBEKA. ICOBCKA H OHX XAPARTEPHCTHER. |\ ojobcka # XApaKTEpRIYIOT
QAKTOpE  AHTPONOTEHEIA W HX | o0 AHTPONOTEHESA.
POTE B NPOUSCCE CTAHOBMEHHS | pooengor §  XAPAKTEpRIVIOT
YelOEEEA KaX OHOCOUHATEHOIO (baKTOPE! ARTPOIOreHeda
. OpPTEHH3ME.
59 | ApXaHTpOomsl Cramms ® STaOEl  OBOTIOUME | oo 0o CTATHH IBOMIOITHA
HCNOBCKA H HX XApAKTCPHCTHER. | pononegs m Xapaxrepusylor
DakTopsl AHTPONOTERE3A W WX | oo AHTPONOTEHE S,
POTE B TPOUECCE CTAHORMEHMN | poyoooor y  xapasTrepiayior
HETORERA KiK. OHOCONHATEROTO (haxTOpPS! AHTPONOTeRe3a.
OpTEHH3MA.
60 | [NaorTpons Cramue H OJTankl  JBOTIONHHE ONRCBIBAIOT CTAIMH :m:umnmiu!
HEOBERA H WX XAPAKTEPHCTHRA. | yoyoneys 4 XapaKTepHsyioT |
PaKTops AHTPONOTEHESa M HX | oo ANTPOMOTEHEsa. |
POib B MPONSCCC CTAHOBNCHHA |\ poennor g xapasreprsyior |
QENOREKA kAKX  OHOCONMATEHOTO (baKTOPH AHTPONOrEHEa, |
OpraHHIMa. :
61 Heonrpons Craman u  3Tanel  3BOMIOUAN OmBCHBAIOT CTANMH FBOMOUHHN
HENOBEKA H HX XAPARTEPHCTHEA. | ooqopexa M MApAKTEPHIYIOT
DEKTOpE!  AHTPONOTEHEIA H HX | o0 AHTPONOTEHe3a.
poih B Opofecce CTAHONMCHEA | pojenmor H  NapaKTepEayioT
YENOBCKA K3K OHOCONHATBHOIO (baKTOpH ANTpONOTeHe3a
| OPTaHKIMa,
62- | Yenosedeckue Onpeaencune PAS. | JpagoMATcE ©  MeEXAHMIMOM
63 | packr TMpoucxosaesne pac, Mexanansm

pamnﬁpmuﬂaﬂm H COHHCTEIM
NPOHCKOMOCHNA DAC H Ha FTOH
OCHORE  O0TAHT  BRIBOO O

BHOOBOM EANACTRE
EMHHCTEA YeI0BEYECTRA., S a
NPHCTIOCODHTENRHOM 3IHATEHHH
| PACOBLIX TPHIHAKOR.
o4 Cemupap mo 1 | Crammm ©  3Ta0kl  3ROJKLIHW Brmensior P —

o AHTPOIONEHE .

HENOREHL

AHTPOMOTCHCSA YIRS,

65

| 3aueT mo T «AHTPONOTEHEY,

Pazzen 2. Ixocacrema (32 =)

b

IKOTOTHA KK

DEonorsd kak Hayka. [Ipeamer m

OnpenensmoT NOHATHA
Havea, [Ipenmer | agacs SKONOTHH. HOKDCHCTENE,
% SR #IKOTOTHYCCKHIT arTopy.
IROJOHH.
67 MeTonm CoOBpEMEHHRIE METOORI 3KOMOCHH,

FRONOIHN,

| FEOROTHYCCKHA MOHHTODHHT.

JanT onperencHHE MCTOIAM
KOIOTHH.

RONoTHYECKHE

HAKTODEL

Onpegencune AKOTOTHYECKAX
thaETOpOE H MX KIacCHGONKAINA.

Haror onpeJeneHne




AXOTOTHICCEHM harTopan.

69 Jaxonomeproct | OoHOBHBIE JAKOHOMEPHOCTE | g eree o QORSTHAME
H BITHSHHA | BIAHAHHA 35000 HYCCKNX (akToOpos KTpeensl BLHOCTHBOCTH S,
ALOTOTHYECKHY | HA OPraHmaM. po— OTTHMYMA,

poE  Ha
ntlmmpranﬂﬂ wel] «OTPAHMTHEMONHH dakTops.
70 Abnorigeckne | Knacondmxanmn — aOHOTHYECKEX Bryjensior AKTepH
hakTopst cpeiihl. | (aKTOPOR CPeI. afHOTHYECKHE - d}mil}:‘::
OTpengzamoT ANATTTAIIHA
PRITHYHEIX =~ OPTaHHIMOE K
ADHOTHHECKIM farTopam
Cpeab, NpHBOAST  NPHMOpR6D
ANATTAIHA ¥ HHTEHCHBHOCTH
nefcTeHA PAZTHTHED
| A0HOTHYMCCKHX (PAKTOPOE.

T Temneparypa w | 3Raverne 20HOTHYECKHX (DAKTOPOR BHIETRIOT H  XAPAKTEPHIVIOT
cBeT Kak | Ans OpraHHzba. ARHOTHYECKHE DaKTopEL
IKOTOTHIECKAE iy AMATTTALIHNH
thakTopsL, PA3IHYHBIX  OPTAHHIMOB K

ADHOTHHCCKHM arTopas
cpels, [NPHBOJST —NPHEMEPE
ananTamHid X HHETCHCHBHOCTH
OeHcTer PASTHYHED
ADHOTHISCKHY (PAKTOPOB,

72 BrammocTe kR | 3HaUeHEe AOMHOTHISCERK q:-axmpﬂn‘ BHISTRIOT o XPEKTEPHIVIOT
IKOMOTHIECKHH | 74 OpPramiIMa, abnoTHgccEne thakTopEL,
taxTop. OTpEnensoT ANATTAIIHH

pPAITHYHEIX =~ OPTAHHIMOE K
abHOTHIECKHM thaxTopam
Cpelsl, NOPHBOOAT NPAMCPhI
anantanWit ¥ HHTEHCHBHOCTH
neficTeag PATTHIHLD
abHOTHYECKRX (AKTOPOE.

T3 [NMpeenocobne- | [Npucnocobaerna  opraHMIMa K BHIEASIOT H XapEKTEPHIYIOT
HEH OPTaHMIMOR | PEUTHUHRM ADHOTHHECKHM | e s darTopeL,
K pauingHeM | darropam OOpENSImoT ANANTALTHH
IKONOTHYECKAM PASNMTHBIX ~ OPraHM3MOB K |
fharTopan. afHOTHIECKAM (DAKTOPAM

CpemR, DpHBORAT NPHMEDH
aTanTanFEH ¥ HHTEHCHEHOCTH
O2HcTEAS PARITHTHEX
abHOTHIECKIX (DAKTOPOE.

74 brorrgeckne Suagenne OHOTHYEeCKHN (QakTOpoB FnaKoMETEA ¢ MEOTOOGpATHEEM
(axTOps! cpensl. | 0718 OpraHHIMa. MEHTHIOBMY OTHOIICHHH B

TIPHpOIE, XAPAKTEPH3YIOT
MOEBHOOBRIE OTHOOIEHHE o
OPHBOART MPHMEDR] PALTHTHRIN
MERBHIOBLLY OTHOLEHRNH

75 Knaccadurams | Knacenduranna MERBHIOBEIX

IHAKOMATCS ¢ MHOTOOOPAIHEM




DHOTHYICCKHX OTHOIICHHI. MERBHIOBEY — OTHOIEHHA B
harTOPOE. NpApOIE, XAPAKTEPHIYIOT
MEEBHIOEEIE OTHOIIEHHS H
IPHBOIAT TPHMEPE PARTHYHEIX
MEHBHIOERIN OTHOMIEHHA
Th Knacenpuranus | Kasccndnranns MERBHIOBE | oo vamen ¢ MEOTOOGRAZHEM
OHOTHICCKHX OTHOMEHHI, METEHIOBEIX  OTHOWEHHE &
fremman MpHpOZE, XAPAKTEPHIYIOT
R MEMEHIOBHE OTHOIDEHHE H
NPHBOAAT NPHMEPE] PAXTHIHLIX
MERBHI0BEX OTHOMIEHMI
77 NprcnocoGnens | [pucnocofneHns  OpraHMIMOB K | FHAKOMATER © MHOTOODpasHeM
4 OPTaHHIMOE K | PARIHMHREIM OHOTHHECKIM | oo nopk  OTHOMEHHH B
DEOTHHEC KM dhasTopan: npHpoze, NAPAKTEPIYIOT
dhaKTopan. K MAPAIHTHIMY, XHITHHUCCTEY. MERBETNORLE  OYHOICEMZ W
NPHBOIAT MPHMEPB! PASTHIHAL
MEEBHIOBE OTHOII2ARH
78 Ecrecteenmrie | Bugopas #  npocTpaseTReHHAs | XapakTepHIyIOT CTPYETY]Y
coobmecTsa CIPYKTYDPBl  3KOCHCTEMBL IKOCHCTEME]
HMBE OTOEILHEX KOMOOHEHTOB | H ONpPeNenioT
DPraHHIMOB. | IKOCHCTEME GVAKIHOHANEHYTO pPonk
KA00T0 KOMOOHEHTA
79 broreonenos. CTpyrTypa OHOTEONEHOOE. AAPAKTEPHIVIOT CTPYKTYPY
Cipyetypa IKOCHCTEME]
OHOrComCHO3 08, H OIpE ST
DYHEIHOHATEH VIO POTE
EAAIOT0 KOMIIOHENTAL
80 Bnouenoan, mx | Bnouenosn, XAPAKTEPHCTHES | XapaKTepHIyiOT CTPYETYPY
KAPAKTEPHCTHER | OHOUEHOIOR. IKOCHCTEM B
H ONpenensoT
YVHEUHOHATEHYVIO pOIE
KE#I0TO KOMIOHEATA
81 MpoctpascTecr | ApyeHas OpPrasyiamAs 3KOCcHCTeM. | XapaKTCpH3YHT CTPYKIYPY
Has TpapoTHEE GHOME0NEH0IEL IKOCHCTEME]
OPTAHHIANHA H OnpelsTanoT
OROFEQIEH000. HYHEIHOHATBHYID PO
EAETION0 KOMIOHCHTA.
82 Mmersie cagan | Knaccnduranng mHIESEX 1Sl | Oppenensior OHITHA
B IKOCHCTEMAN. | DKOIOTHICCKHE [THPAMMIL AITHINEnaq Nens»,
GIHIICBAR CEThY H
aTpofYecKHi ¥POBCHE
NPHBOIAT NPHMEDE]
OpFaHAIMOB,  PECIIOTOMEHHE
HE  PASHEIX  TPodHYcCKEX
VPOBHAX, KIACCHMIMpYIOT ®
XApAKTEPHIYIOT NHIMERLE DemH,
GOpMYIHPYIOT NPRBHIIC
I IKOUIOMHYECKOH NHPAMHETHL
83 KpyroeopoT [lemessie  ceats,  kpyroBopoT | XapakTepHIVIOT  EPYTOROPOT |
| BEHICCTE H | BEMISCTE ® MPEBpALEHHe JHEPTHH | BRORHCHIIHX OHOMEHHLX
NOTOK  SHEPFHA | B 3KOCHCTEMAX. IMEMEHTOR.




B SROCHCTEM AN,

B4 Jatoparopran | Knaccnduiannd mAmessne nenell. | Oppepensror S
paBora Na5 FROMOrHYeCKHE THPAMHIE STIHITCRAS [ETIh,
«(ocTasnenne STIHICRAS CAThM )
DACTDRIIEEK: K srpodmueckii VPOBEHE,
OETPHTHEIX PHBOIAT ——
R OpTAHHIMOR, PACTIOTOMEH- HBX
neneH», HE  PASHED  TPOHHTECKHX

YPORHAK, KIACCHOHIBDYIOT H

XAPAKTEPHIYIOT MHINCERIC SN,

GopMyTHPYIOT NpapEIo
| SKONOTHYECKOH MHPAMIIEL

83 JladopaTopuan | [Mumersle  ckass,  KpyTOBROpPOT | XapAKTEPH3YIOT  KPYTOROPOT
patoTa Neb BeIIECTE H MpeEpallleHAe FHEPIHH | BAOKHeRIINX OHOTEHHBIX
¢CocTaRNENHEe | B IKOCHCTEMAX, AMEMEHTOB.
cXeM
KPYTOROpOTA
BElIECTR .

86 [preanrs TMpausae yerofivEpocTn B ovensl | Onpeaeasior NOHATHE
VCTORYHBOCTH | JKOCHCTEM. Enaccuduxamns | «CYKNECCHAM, BBIRCHHREOT
IKOCHCTEM. CYENECCHH. MPHIHARL o obuHe

SAKOHOMEPHOCTH CMEHH
FROCHCTEM. .
87 | Cyrmeccus. Tprumss yeToRMMBOCTH W CMeHEl | OnpeaeraoT TIOHATHE |
INOCHCTEM. Knaccuuialing | «CYRISCCHTY, BRISCHSIT
CYEIICCCHE, MPEIHHB] H ohImHe
3AKOHOMEPHOCTH CMEHEL
IKOCHOTEM,

88 Bragmae Brnaaue HEMOBREKR Ha | JHAKOMATCH C 3KONOMHYECKHME
HeNoBEKA HA | IKOCHCTEMEI, HAPYIICHHH- MH,
IKOCHCTEMEL. NEPAKTEPHIVIOT ATPONEHOIR |

ocobEHHOCTH HX
CYIECTROBAHHA,
|89 Arponesoss Arponenossl — HCKYCCTBEHHME | JHAKOMATCH C IKOEOTHYCCKHMH
coODIMECTBA,  CO3TNABASMBIE W | HAPYINEHHAMH, XAPAKTEPHIYIOT
NOANCPEHBACMBIE SET0BEKOM ATPONEHO3N H OCOBSHHOCTH HX
CYICCTROBAHMA,

] MpaxTedeckan | DKONOTHYECKHE  CHCTeMbl, M | UNHCEEAIOT  3KOJOTHYECKYH
paboTa Nel KENaccH{HKANHA H CTPYETYPE, CHCTEMY CBOSH MECTHOCTH.
wnHcanHe
KOCHCTEMEL
CROSH
MECTHOCTH .

91 Buocpepa u ee | Onpenencane OHocdepst ®H ec | Onpenensir NOHATHE
TPaHHIEL rPAHHLEL. aDHocepa, BRIRCHAIT COCTAR,

CTPYETYPY H [PAFHIED
brocdeps, a TAKHS
TEROHOMEPHOCTH pacnpe-
NEencHHA EHBOTO BellecTsd B
bmochepe.

92 CrpyeTypa Coctas ® crpvirvpa Guocdepr. | Onpenensor NOHATHE




oHocthephl.

Yuenme B. . Bepnamckoro o

ubnocepas, BRACHAT COCTAB,

Yuenme B | Guocdepe. CTPYKTYPY H rPAHMIIE

Bepranckoro o Guocheprr, a Thike

Gmochepe. 3AKOHOMEPHOCTH pacmpe-
[EMeHHs JEKMBOIO BCIICCTEA B
Brocdepe.

934 | Pons #HEEN | Poqk  WHBEIX  OPTaHM3MOB B XapaKTepHIyioT pONE KHBOTO
OpraHHZMOB B [ Drocepe, Buomacca 3emnE H BEmecTBa B Guochepe,
buoctepe. HKOHOMEPHOCTH ©2 | 3paAKOMATCA C KPYTOBOPOTOM

PACTIPEACICHHA HA  RMEHETE. |  oasrmone BEIICCTR B
 Kpyropopot eemiecTs B GHOCHEPE. | Guocdepe, ONpEnenOT
| Dpomonns  OHOCEPH H €0 | ponerne snoochepan,

NPEBPAIIEHHE B HOOCHEPY.

95 Brusane Bonsane uetoseka Ha OHOCQERY. | Yansxrepmavior BIHAHNE
HETOBEKA Ha | Tocrencrens NEATEARHOCTH | yonorecs Ha Guochepy,
Buochepy. HEAOBEKA I ORPYHAOMmeR cpeabL NPHBOAST MPUMEPE! TIPAMONO |

KOCBEHHOMN BNHANHA JeN0BeK3
Ha buocdepy.

U6 Buochepa W | Bansnme genopexa ua SuocQepy. | Yapaprepmsyior BITHAHKE
HEMOREK. MMocnegcTens ARATEMEHOCTH | genppexa  Ha  Owocdepy,

HeNoBeKa ANE OKPYEKArIeH cpeibl, NPHBOJAT [PHMEPE] TPAMOTO H

KOCBEHHOMD BIHAHHA 98I0BCKA
Ha Guochepy.

o7 Mpaktiweckan | Bosgefictene qCIOREES HA | OeHHBAIOT BORICHCTBHE
pabora Ml Guochepy. GEOREKA HA JKOCHCTEMY.
AAHATHT H
OLEHEA
OoCHedcTBHHA
NEATEIBHOCTH
QEIOBEKA B
HEOCHCTEMAN 1.

98 InofareHeEe | TnobankHLE IKOTIOTHYCCHHE XapaxTepuayior ETHAHEE
IKOTOTHYECkHe | npobdNeME M HX  OPHYHHBL | wyenomers aa GroChEpY,
npobnesst # Bx | [Ipasana nosegenns & npupojHoi NPHEOIST NPHMEPE TPAMOTO
OpPHTHHEL CPCAT EGCEEHHEOTD BANAHMA Sel0BSK

Ha Omochepy.

99 Mpakruueckan | [nobantane akonoruyeckde | OnpegenraoT NOHATHE
pafora Na3 npofaeMel  H MY DpHYHHELL | 4YCTOHUHEOS PAsRHTHEN,
HAHATH3 # | [pagana nosejendd B OPHPOINOH | HEMETAHT BOGMOMHERE DTYTH
OIEHKA epene peHIcHHA FROMOTHISCKHX
FROBATEHEDN NpoDIIEM.
IROMOAYECKHX
npadiIes H
nvTed HX
peIIeHAS .

100

(OfofmenHe B CHCTEMATHSAHA 3HAHAH M0 T, ¢ JROCHCTEMAR




101 JageT 00 T: «IKOCHCTEMA,

102 MosTopenne Do KYPCY.
COrMACOBAHO COTNACOBAHO
TpoToRan FacefaHHA METOAHHECKOND
OOBETWHEHHR VINTENER SCTRCTREHHD-
rearpabHUSCKOro IHETA 3aMECTHTETs AWpPEKTOPL no YBP
MEOY COLL No 24 ;
or _4d Jf 2020 roma Nel & E.B. Backaxosa
é_ .-__'i'-; H.T. Mexnomyno i i
L8 07 2020 roga

DB L
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