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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0THsI) HA YPOBHE CPETHETO
obmero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«0O06 obOpazoBannu B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOTus» U OCHOBHBIX MOJOXKEHHN (herepaibHON padoyeil mporpaMmbl
BOCIUTAHHUS.

VYueonsiii mpeametr  «buosorus» yrayonénnoro ypoBHs u3ydeHus (10—11  kmacchrn)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMPEIMETHOW 00nacTu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim DPI'OC COO mnpoduibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbBI 00ECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKM,
CpenHuUM OOIIMM, CpPeIHHM MPO(PECCHOHAIBHBIM M BBICIIMM O0pa3oBaHueM. B TO ke Bpems
KOKIBIA U3 ATHX Y4eOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BUBAIOIINX 3a7ad, CBA3AHHBIX C MPOQOpUCHTAIHCH
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JacTH HAy4YHOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMYy mipeamety "buonorus" na€t mpeacraBiieHHe O LEIU U 3a7adax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpHUpOBaHUE MO pasfeliaM U TeMmaw,
pacnpeziefieHue 1o KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yd4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yYe€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
Omaromaps 4yeMy [pPOCMATpPHBAEeTCsl  HANPaBICHHOCTh Ha  MOCIENyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 0Opase >KM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYyXKaloleh NpupoaHou cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pe3dynprataM oOyueHHUs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JIEATETLHOCTH OOYYaIOIUXCs IO OCBOCHHUIO COJIEpKaHUsI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YpOBHE CpeaHero oo1ero oopazoBaHusl.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIAeT
Ouosornyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA PACIIMPEHUE U yriIyOJIeHUe 3HAHUH
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

N3zyuenne yuebHoro npenmera «buonorus» Ha yriyO0JeHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuxcs K TMOCIEAYIONIEMY MOJIY4YEeHHIO0 OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTeMa OHMOJOTMYECKMX 3HAHWHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aromUMUCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3/esioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTy4arOT pa3BuTHe. Tak, pacCIIUPeHbl U yriIyOJIeHbI
OmoyornYeckne 3HaHWSA O PACTEHUSX, KUBOTHBIX, TprOax, OaKkTepusx, OpraHU3Me YeIOoBeKa,



00X 3aKOHOMEPHOCTSX JKU3HH, JOTMOJHUTEIHHO BKJIIOYCHBI OHMOJIOTHYECKHE CBEICHUS
NPUKJIAJHOTO W TOMCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIIONB30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpausi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJTYICHHBIMU O0YYAIOIIUMUCS TIPU U3YUYCHUH (U3UKH, XUMHH,
reorpadgun U MaTEMATHKH.

Ctpyktypa mporpammbl 1Mo ydeOHOMy mnpenmery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3allUU,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHUS, TEHETUKU U CEJEKIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJalolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yuenue o 6uocdepe.

VYueOubiii npeamer «buonorus» mnpu3zBaH 00ECIEYUTH OCBOCHHUE OO0YYAIOIIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB U MpPaBUiI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIyJsALud, OUOLIEHO3a, SKOCHCTEMbI, O BBIIAIOLIMXCS
HAYYHBIX JOCTIDKEHUSIX, COBPEMEHHBIX HCCIICOBAHUSAX B OMOJOTMH, TPHUKIATHBIX acCleKTax
Ouonornyeckux 3HaHui. /[ pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuasia B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHMSI U PA3BUTHUSA TOW WM HMHOM
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Lenp u3yuenus: yue6Horo npeamera «buonorus» Ha yrmyOiaEéHHOM ypoBHE — OBJaJieHUE
0o0y4JaloIMMHUCSA 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pasHoOro paHra M NpUoOpEeTEeHHEe YMEHHUI MCIIONb30BaTh ATH 3HAHH B ()OPMHUPOBAHUHM MHTEpeEca
K onpeaenéHHoi o0nacTu MpodecCHOHATBHON NeATENbHOCTH, CBA3AHHON ¢ OMONOTHEH, U K
BbIOOPY yuEOHOr0 3aBeIeHUs AJIsl IPOJOKEHNS OMOJIOTHYECKOro 00pa30oBaHusl.

Joctmxenue 1enu usydeHus: yuebHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/au:

OCBOGHHE  OOYYarOIIMMUCA CHCTEMbl OHOJOTHMYECKMX 3HaHHW: 00  OCHOBHBIX
6I/IOJ'IOFI/I‘~I€CKI/IX TCOPHAX, KOHICIMIUAX, TUIIOTE3aX, 3aKOHaxX, 3aKOHOMCPHOCTAX W IIpaBHJIaX,
COCTaBISIIOLIMUX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcsi C  METOJaMu  [O3HAHMUA  JKUBOW  NPHPOJIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJoruwu,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUU, OMOTEXHOJOTHH U CUHTETHYECKOM
OMOJIOTUHM, TAJICOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  IMPOBENEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaICHUEC O6y‘IaIOH_[I/IMI/IC${ YMCHHUAMU: CaAMOCTOATCIBHO HaXOAWTb, aHAJIM3UPOBATH H
HCIIOJB30BaTh 6I/IOJ'IOPI/I‘-IGCKyIO PIH(I)OpMElI.[PIIO; MOJIb30BaThCS OMOJIOTHUECKOI TepMHHOJIOFI/IeI‘;I )51



CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIIBHO-
SKOHOMHUYECKUMH M 3KOJIOTHUECKHMHU IPOOJeMaMH YEIIOBEYECTBA; OLIEHHBATH IOCIEIACTBUS
CBOCH JNeATENPHOCTH 10 OTHOIIEHUIO K OKpY)KaoLled NpUpOAHOl cpenae, COOCTBEHHOMY
30POBBI0 M 3J0POBBIO  OKPYKAIOIIMX JIIO/E€H; OOOCHOBBIBAaTH M COOJNIONATH  MEpBI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUiia MOBEJCHUS B MPUPOAE U O0OECIIeUCHHUS
0€30macHOCTH COOCTBEHHOW JKU3HEAEATEIBHOCTH B YPE3BBIYAHHBIX CHTYAIHSIX MPHPOAHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

Pa3BUTHUC Y O6yanOIHHXCH HHTCIUICKTYAJIIBHBIX U TBOPYCCKUX CIIOCOOHOCTEH B mponecce
3HAKOMCTBa C BBIJAIONIMUMHUCA OTKPBITHAMU U COBPCMCHHBIMU HMCCJIICIJOBAHUAMH B GI/IOJIOI‘I/II/I,
p€mia€éMbIMH €10 HpO6HeMaMI/I, MCTO,I[OJIOFI/Ieﬁ OHOJIOTUYECKOr0 HUCCIICO0BaHUs, IMPOBCACHUA
SKCHICPUMCHTAIIBHBIX HCCJIGI[OB&HI/Iﬁ, peIICHUA OMOJIOTHYECKUX 3aaa4, MOACINPOBAHUA
OHOJIOTUYECKHUX O0BEKTOB U IIponeECCoOB;

BOCITUTAHHUE y OOYYarOIIMXCS IIEHHOCTHOTO OTHOIICHHS K JKUBOW IPHUPOJE B IIEIOM U K
OTIENbHBIM €€ O0O0BeKTaM U SIBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYCCKOH, TIE€HETHYCCKON
rPaMOTHOCTH, OOIIECH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHne 00yJaroUMHUCS KOMIETEHTHOCTH B PallMOHAIbHOM IPUPOIONOIb30BAaHUU
(cobOnrosenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCUCTEM, Ouochepsi),
COXpPaHEHUHU COOCTBEHHOI'O 370POBBS U 3J0POBBS OKPYXKAIOUIMX JroAed (COOMI0aeHUsT Mep
npodunakTuku  3a0ojieBaHUM,  oOecriedyeHWe  OC30MACHOCTH  KU3HEICATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIIUSX MIPUPOJIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBHHM [UIsI OCO3HAaHHOIO BbIOOpa OOY4YaIOLIUMMUCS HWHAWBHUIYAJIbHOM
00pa30BaTeIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH HOCIEAyOLEMY HNpOoPecCHOHATbHOMY
CaMOOoIIpEeaACIICHUIO, B COOTBCTCTBUM C HWHIAWBUAYAJIbHBIMH HHTECPCCAMH H HOTp€6HOCT$IMI/I
peruoxa.

OO0miee 4yuCIO YacoB, OTBEIEHHBIX Ha HM3y4yeHUE OMONOTMU Ha YIrIyOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, cocraBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).

Ot10op opraHM3allMOHHBIX (OpPM, METOJOB M  CpeACTB O0y4deHHs OUOJOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro CoAepKaHUs U HANpaBIEHHOCTH Ha MPOJOJIKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIOBHEM IIPU 00yYeHUH OMOJIOTUH Ha YIITyOJEHHOM YPOBHE SBISETCS

npoBesieHue JabOopaTOpPHBIX W MpakTHueckux pabor. Takke ydactue oOydaromuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaTuka KOTOPBIX
OTpefeNsieTcss y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U

MECTHBIX IIPUPOIHBIX YCIOBUI.

COJAEP/)KAHUE OBYYEHUA



10 KJIACC

Conepxanve  MPOTPaMMBbI,  BBIJICJICHHOE KYpCU8OM, HE  BXOIUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. buojiorusi Kak HayKa

COBpeMeHHaH OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKaﬂ HUCTOpHUA Ppa3BUTHUA OHOJIOTHH.
buonornueckne HayKM MW H3Yy4Ya€MBIC HMU HpO6JI€MBI. CDyHI[aMeHTaJ'IBHBIe, IMPUKIAAHBIE U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHW B OHOJIOTUH.

3nayenue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3fHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBIL.

JdeMoHcTpamun
Ioptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Mennens, B. W. Bepnanckuii, WM. II. IlaBnos, M. WN. Meunuxor, H. HW. BaBunos, H.

B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, . K. benses.

Tabauub! u cxembl: «CBsI3b OMONOTHU C IPYrMMU HayKamu», «CucreMa OMOIOrHYeCKuX
HaYK».

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus 6uonoruu. CBOICTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, OUCKPETHOCTh U ILIEJIOCTHOCTb, CIOXKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CAaMOOPTaHM3aIMs, CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISIPHBIN, KIETOUHBIM, TKaHEBBIM,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuzsp kak hopma cymectBoBaHus Matepuu. Hayku, uzydaromiye *HUBble CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3ydenne xuBbIX cucteM. Metoabl Ouonornueckoil Hayku. HaOmromenue, u3MepeHue,
AKCIEPUMEHT, CHUCTEeMaru3anus, MeraaHanu3. [loHATHE O 3aBUCHUMOW W HE3aBUCHMOMN
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runote3a. [lonsTre BeIOOPKH U €€ J0CTOBEpHOCTh. Pa3dopoc B Omosiorndeckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI UCKAKEHUS pE3ylIbTAaTOB SKCIEPUMEHTA.
ITousTHE CTAaTUCTUUECKOTO TECTA.

JdemMoHcTpauuu

Tabmuuel 1 cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «bHonornyeckne cucTemsl»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHS JKUBOU MPUPOIBI.




ObopynoBanue: 1abopatopHoe  O0OpyIOBaHHWE  JJIsi  TNPOBEACHUS  HAOJIOJACHHM,
M3MEPEHU, SKCIIEPUMEHTOB.

IIpakTuyeckasi padora «/crnoap30BaHNE PA3IMYHBIX METOJIOB IPU HW3YyYEHUHU >KMBBIX
CUCTEMM.

Tema 3. Brnosorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHAIbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMOJIOTMM: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnmanbHoe  HEHTpUYTHPOBAHHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yuenue @uxcuposanmvix KemoK. DneKTpoHHas
MUKpocKonus. Kougokanvhaa mukpockonus. Bumanvroe (npudicuzneHnoe) uzyueHue Kiemox.

JdemMoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIanu, M. llneiinen, P. Bupxos, K. M. bap.

Tabauiel u cxembl: «CBETOBOM MHKPOCKOI», «IIEKTPOHHBIM MHKpOCKOm», «McTopus
Pa3BUTHS METOJOB MUKPOCKOTTUN».

O6opyoBaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpENapaThl PaCTUTENIbHbBIX, KUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydueHue MeToAOB KIETOYHOW Oumonoruu (Xxpomarorpadus,
anekTpodopes, nuddepenunansHoe neHTpudyruponanue, [TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKA. Makpo-, MUKpPO- U YJIIbTPaMUKPO3IeMEHTHL. Boja u e€ ponb
KAK pacTBOPUTENSl, pPEareHTa, y4dacTUe B CTPYKTYPHUPOBAHWH KIIETKH, TEIUIOPETYIISALUN.
MuHepanbHble BEIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTku. buonorndyeckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyekyinbl. [lepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHaryparms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapupl, JUCaXapuabl, OJUrocaxapuabl U monucaxapujsl. OOmumid
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHKuun
YIJIEBOJOB.

Jlumuasl.  'mapodunbHO-TUApOdPOOHBIE  cBoicTBa.  Knaccudukanms — aumuios.
Tpurnuuepuasl, hochoaunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJYIPOHHUIIAEMOCTb.



Hyxkneunoseie kucnotel. [JHK u PHK. Ctpoenue HyknenHoBbix KuUcIOT. HykneoTuasl.
[Tpuntun xkomrementapHoctu. IlpaBuno Yapradhda. Crpykrypa JIHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenune Mmoinekynsl AT®. Makposprudeckue cBsizu B Mojekyie AT®. buonornueckue
¢byakuun  AT®. BoccraHoBlieHHBIE TIEPEHOCUYMKH, HX (QYHKIIMH B  KIETKe. /pyeue
HyKIeo3uompugpocgamol (HT®). CexBeHHpOBaHHE JHK. Memoow: 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouosiorus: OMoXuMu4eckue M OMOopU3NYECKUE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —OmoMoinekyn. Modenupoganue cmpykmypvi U QYHKYuUil
buomonekyn u ux Komniekcos. Komnvromepmuiti Ousaiin u opeanuyecKuti Cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHALO208.

JdemMoHcTpanuu

Hoptpetst: JI. TTonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiund, @. Canrep,
C. [Ipy3unep.

EI/IaFQaMMHI ((PaCHpeI[eJICHI/IC XHMHYCCKHX DIIEMCHTOB B  HC)KHBOM IIprupoac»,
((PaCHpe,Z[CJ'ICHI/Ie XHMHYECKHUX 3JIEMEHTOB B JKHBOM IIpUPOaCH.

Tabmuuel u cxemsl: «Ilepuoauueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYJ] YIJIEBOAOB», «CTpOEHUE MOJEKYJ
ununoBy, «HykienHoBsle KUCIOTH, «CTpoeHHE MOJIEKYIIbI ATO».

O6ODVI[OBaHI/IeZ XUMHYCCKad Iocyaa u O60py,HOBaHI/Ie.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIBIO KAY€CTBEHHBIX PEAKIIHII.

JlabopaTopHas pabora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tunel KIETOK: dyKapuoTHYecKass U Mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHATILHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kierounas creHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(PHON NMPOKAPUOTUUYECKUX KJIETOK. MecTto u
POJIb MPOKAPHOT B OMOIIEHO32aX.

Crpoenre 1 QpyHKIIMOHUPOBAHKE dyKapHOTHUECKOM KineTku. [Tna3marudeckas MemOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BEHIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbIN (muddysus, oOnerdyéHHas nudpQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTpHil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOIUTO3, parounTo3. Dk301unTo3. Kierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Huromnnaszma. Iluto3onb. Ilutockener. JIBmxeHue nurorazMbl. OpraHOHIBI KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIasmaTuueckas cetb (JI1C), anmapar [Nonbaxwy,



JU30COMBI, UX CTpOoeHHE W (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUOB KICTKH.
CtpoeHue TpaHYISIPHOTO peTuxkyinyma. Mexanuszm Hanpasnienus 6eaxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuii  (arpanynsipHBI)
SHJOIIa3MaTHUecKuii peTukynyMm. CekperopHas pynkuusa anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJleTKe. Bakyomnu pactutenbHbIX KieTok. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbI KIETKU: MHUTOXOHIPUHU, IUIACTHIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumdbuocenes (K.C. Mepeoxcrkoeckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © mactul. llepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIGHKOIUTACTHI  BBICIIIUX
pacTeHuil.

Hemem6pannbie opranousl kietku CTpoeHrue U QyHKIMU HEMEMOpPAHHBIX OPraHOUIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmsoi.  MukpodunaMeHTsl. AKmuHogwle
muxkpogunramenmol.  MbllIeUHblE  KIETKU. AKMUHOBblEe ~ KOMNOHEHMbl  HeMbIUUEYHbIX
kremox. MukpotpyOouku. Kierounslii nentp. CTpoeHue U ABMXKEHUE KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Muxkpompybouxamu. Momopmvie 6eaxu.

Snpo. O6onoYka siapa, XPOMaTHH, KapuoIia3ma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
Snepublii GenkoBblid MaTpuKc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Dyxpomamun u 2emepoxpomamun. beaKn XpoMmaTuHa — TUCTOHBL. Junamuxa s0epHou
06010uKU 8 Mumo3se. foepuulii mpancnopm.

Knerounsie  BriroueHus. CpaBHUTENbHAsT  XapaKTEPUCTUKA  KIETOK  J3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpamun
Ioprpersl: K.C. MepexkoBckuid, JI. Maprynuc.
Tabmuubl U cxembl: «CTpoeHHE HYKAPUOTHUUECKOW KIETKH», «CTpoeHue KUBOTHOM

KIETKN», «CTpOEHUE PaCTUTENbHON KIIeTKW», «CTpoeHne MUTOXOHApUN», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKM.

O6opyoBaHME: CBETOBOM MHUKPOCKOI, MHKpPOIpENapaTrbl pacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PA3IUYHBIX OPraHU3MOB).
IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JlabopaTopHnas pabdora «/ccienoBanne miasmMoinsa U ACIUIa3MOJIA3a B PACTUTEIbHBIX
KJIETKaxX).

HpaKTI/I‘IeCKaH paﬁoTa ((I/I3y‘-ICHI/Ie ABWIKCHUSA HUTOIIA3MbI B PACTUTCIIBHBIX KJICTKAX).

Tema 6. O0MeH BelecTB U NMPeBpaLlieHUe JHEPIUU B KJIETKe



AccuMUIISIIMS U AUCCUMMWIIALMS — JBE CTOPOHBI MeTaboau3Ma. Tumbl 0OMEHa BEIECTB:
aBTOTPO(HBI M  reTepoTpodHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX  IpoIleccax.
Ounepreruyeckoe oOecrnieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro merabonusma. depMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  benku-aktuBatoppl M O€IKU-MHTMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHI OT Pa3INYHbBIX (PAKTOPOB.

[TepBUYHBII CHHTE3 OPraHUYECKUX BEIICCTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcucenuvllti  pomocunmes y  6axmepuil. Ceemocobupaowue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xmnopomnactoB B nporecce GotocuHTe3a. CBETOBas U TEMHOBAs
dazbl. Domoovixanue, Cs, Co. u CAM-munvt ¢pomocunmesa. TlponyKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuyHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHIMPYIOIIHE
OakTepuu, Keae300aKTepuH, CepoOAKTEPUH, BOJIOPOAHBIE OaKTEepUH. 3HAaUEHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buisl OpokeHust. [IpoyKThl OpOXKEHUST M UX MCIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKThI OMOTEXHOJOTHH W BO30YAUTEIN
0OoJIE3HEN.

AspoOHBIE OpPraHM3MBbl. JTambl HEPreTUuYecKoro obmena. [1oAroTOBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonornveckoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHUEe. POJIb MUTOXOHIPHI B MPOIECCax
OHMOJIOTUYECKOTO OKHCIICHHS. Hukamueckue PEaKIH. OxkucIuTeIEHOE
dbochopunupoBanue. Snepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymecTBa a’poOHOTO IMyTH OOMEHa BEHISCTB MeEpen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUIECKOTO 0OMEHA.

JdemoncTpanuu

Hoprperst: JIx. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3Y», «DHEpreTuueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTES3Y.

O6opyoBaHKE: CBETOBOM MHKPOCKON, 000pYI0BaHHUE ISl IPUTOTOBJIEHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi pabora «/I3yueHue KaTaJUTHUYECKONM aKTHUBHOCTU (pepMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WK KaTanas3bl)».

JlaGopaTtopnass pa6ora «/3ydeHne (QepMEHTATUBHOIO pacIICIUIEHUs] MNEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTtopuas pa6ora «CpaBHEeHHE IPOLECCOB (POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXaHUS.



Tema 7. HacieacrBeHHasi MHpoOpMalus U peajiu3anus eé B KJeTKe

Peakuun matpuuHoro cuntesa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsamms HacneacTBeHHOM uHQopManuu. ['@HeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIUU: KOMIIEMEHTAPHOCTb,
aHTUNAPAJUICIbHOCTh, aCUMMETpUUHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kaiemxke. Hexooupyrowue PHK.

Tpaucmsius u e€ sransl. Yuactue tpancnoptaeix PHK B OmocuuTe3e Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oeka.

Cospemennvie npedcmasnenus o cmpoenuu cenog. Opranuzanusi reHoma y IpoKapuoT U
JYKapHOT. Perynsius akTUBHOCTH TE€HOB Yy mpokapuor. I['mmoreza omepona (P. XKako0,
K. Mano). Monekynapuvle mexaunusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomsi 2enog. Perynsaius 0OMEHHBIX IPOIeccoB B KiIeTke. KieTounslii romeocras.

Bupychl — HekiteTouHbIe (hOPMBI KU3HHU M 00JMUTaTHBIC Tapa3uThl. CTPOCHHE TIPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, Oakrepuodaros. Kuszunennviii yukn [[HK-codepacawux
supycos, PHK-cooepoicawux supycos, bakxmepuogacos. Obpamuas mpanckpunyusi, peeepmasa,
unmezpasa.

BupycHble 3aboneBaHusl uelnoBeKa, JKUBOTHBIX, pacteHuii. CIIMIA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamuxa:  ummeepayus u amanuz  6orvwux  maccusoe  («bigdatay)
CMPYKMYPHBIX  OUuoI02UYecKUX — OanHvix. Hanomexnonoeuu 6  Ouonocuu u  meouyume.
Ipoepammupyemvle pynkyuu d6enxkos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpanuu

IMoptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUA.

Tabmuubl ~ u  cxembl: «kbuocunTes Oenkay, «l'eHeTmdyeckuii koa», «Bupyco»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.
Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii 1k, ero mepuonabl u perymsius. Wutepdaza u muto3. OcobGeHHOCTH
mpoIrieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CHUHTETUYECKMH W TOCTCHHTETHUECKUH (IIPEMUTOTUUYECKUN) TMEePHOIbI
uHTEp(Pa3HI.

Marpuunsiii  cunte3 JHK —  permmmkamms.  [lpunnuner  permmikanmmn  JIHK:
KOMILUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUIIAPAJUIEIBbHOCTh. Mexanusm
permmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeinoMepbsl U TeloMepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPHI XPOMOCOM.
I'omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBL.



Jlenenne kineTku — MuTo3. CTaaud MUTO3a U MPOMCXOMSIINE B HUX MPOIECCHI. THIIBI
muto3a. Kapuokunes u utoknHes. buonorndeckoe 3Had4eHUE MUTO3a.

Perymmm{ MUTOTHYECCKOI'O HHKJIa KIICTKH. HporpaMMpreMa;I KJIETOYHasg THOenb —
alloIITOo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabmunbl U cxembl: «KU3HEHHBIM MUK KICTKW», «MHUT03», «CTPOCHHE XPOMOCOM,
«Permmukanus JJTHK».

OO6opynioBaHue: CBETOBOM MHUKPOCKOMN, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKa».

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopuasi pa6ora «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOpELIKa Jiyka (Ha
TOTOBBIX MUKPOIIPETIapaTax)y.

Tema 9. CTpoenue n pyHKIIUM OPraHU3MOB

buonornueckoe pa3Hoo6pa3He OpPraHnu3MoB. O,I[HOKHGTO‘IHLIC, KOJIOHHAJBHBIC,
MHOT'OKJICTOYHBIC OPraHU3MBI.

Ocobennoctu CTPOCHHUA U KUBHCACATCIbBHOCTH OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I,
apxEer, OJHOKJICTOYHBIC FpI/I6I)I, OOHOKJICTOYHBIC BOJOPOCIIHU, APYIrUcC MPOTHUCTHI. KomonunanbHbie
OpTraHHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOTO Opraiu3mMa. TKaHH, OpraHbl U CUCTEMBI OpPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHAas, IOKPOBHAs,
IpOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUH U PacloiIOXKEHUSI
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX U 4YellOBeKa. THUIBI KMBOTHBIX TKAaHEH: JIUTEIHAJIbHAs,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, PYHKIMH M PaCHOIOKEHUS
TKaHEN B OpraHax >KMUBOTHBIX U YEIOBEKA.

OpFaHBI. BereratuBubie u IFCHCPATHUBHBIC OpPraHbl paCTCHHﬁ. OpFaHBI n CUCTCMbI
OpTraHOB JXUBOTHBIX W YCJIIOBCKA. qbyHKHI/II/I OpTraHoOB U CUCTEM OpPIraHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenuit. CkeneTsl OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS
KOCTEH.

I[BI/I)KCHI/IC OpTaHHU3MOB. I[BI/I)KGHI/IC OIHOKJICTOYHBIX OpPTaHHU3MOB: aMé6OI/I,Z[HOC,
KT'YTUKOBOC, PCCHUYHOC. JIBI/I)KCHI/IG MHOTOKJICTOYHBIX paCTeHHﬁ: TPOIMU3MBI W HACTHH.



JIBuKeHEe MHOTOKJICTOYHBIX JKUBOTHBIX M Y€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

IIntanue opranusmos. lloryomenne Boabl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILIECTB
pacteHussMH. [luTtanue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IHILEBApECHHUE.
ITnTanue NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
xkeiessl. [InimeBapurenbHas cuCTeEMa YEIIOBEKA.

pixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanwe >KUBOTHBIX. uddy3us razos
yepe3 MOBEPXHOCTh KieTku. KokHoe napixanue. JlpixarenbHas mnoBepxHocTh. JKabepHoe u
N€royHoe JbIXxaHue. JIpIxaHwe TO03BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. BOJIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKWX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTHISILUY JETKUX Y ITULL U MIIEKONUTAOUX. Perymanus apixanus. [IpixarenbHbie
00BEMBL.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTeMBl pacTeHui. TpaHcnopr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX HMBOTHBIX U uenoBeka. Ceplue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beinenenne y opranusMoB. Beinenenue y pacreHuid. BelueneHue 'y  JKMBOTHBIX.
CokparutenpHble Bakyoiu. Opranbl BbliesneHus. OuibTpanus, cekpeuus H  oOparHoe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBsA3b MOJOCTU TeIa C KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMU. BplieneHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u GpyHKIIMOHUpOBaHKE HedpoHa. OOpa3oBaHNE MOYH Y YEIOBEKa.

3ammMTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XAMHUYECKOHN 3alUThl. DUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOM3BOAHBIE. 3aIiuTa
opranu3smMa oOT Oone3Heil. MMmmyHHas cucrema denoBeka. KileTouHbII M TyMOpasbHBIN
UMMYHHUTET. Bpoxx 1€HHBIN 1 mproOpeTéHHBIN criennpuyeckuii UMMYHHUTET. Teopus KIOHaIbHO-
cenextuBHoro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOXKJIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PasgpaxxumocTts M perynsauus y OpraHusMoB. Pa3gpakMMOCTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisiius y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHMBOTHBIX. OTIensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymMopanbHass perynsuus M 3HIOKPUHHAs CHCTEMa JKMBOTHBIX M 4YesloBeKka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U

BHHOKpHHHOﬁ CHUCTCM. FI/IHOTaJIaMO-l“I/IHO(I)I/ISapHaH cucreMa.

JdemMoHcTpanuu



[Moptper: U. I1. [TaBnos.

Tabnauiel 1 cxembl: «OTHOKIETOUYHbIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopueBbie cucrempl», «Ctpoenue crednsn», «CTpoeHHe ITHCTOBOM miuacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixarenpHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BplaenurenbHas cucremMa», «DHIOKpUHHAs cucrteMay, «CTpoeHue Mplb», «MIMMyHUTETY,
«KumeynomnonoctHele», «CxeMa NUTaHUs pacTeHHil», «KpOoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTPOEHME J107KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrTuny, «HepBHas cucremMa MIIEKONUTAIOIINUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTsbl OAHOKIETOUHBIX OpraHU3MOB,
MUKpOIpenaparbl TKaHeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
9K3EeMIUISIpbl KOMHATHBIX pacTeHUl, repOapun pacTeHUI pa3HbIX OT/EJIOB, BIaKHbIE MIPENapaTh
JKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Ul JIEMOHCTPAllMd I[IOYBEHHOIO M BO3AYIIHOI'O TMTAaHUS pacTEHHH,
pacuieluleHHsT Kpaxmana M OenkoB Tox  jeiictBueM (epMeHTOB, 0OOpyAOBaHHE IS
JIEMOHCTpALMU OIBITOB IO U3MEPEHUIO )KM3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnasi pa6ota «/3yueHue TkaHel pacTeHU».
JlabGoparopHas padora «3yueHne TKaHe )KUBOTHBIX».
JlabGoparopHas padora «3yuyeHne opraHoB LIBETKOBOI'O PACTEHHUSI».
Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

@opMbI Pa3MHOXKEHUSI OPraHM3MOB: Oecronoe (BK/IOYash BEreTaTUBHOE) U II0JIOBOE.
Buzpl 6ecrionoro pa3MHOKEHHs: TOYKOBaHKE, CIIOPYJIALUs, pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, wian ramersl. Meio3. Craguu Mmeiiosa.
IToBenenune xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 1 ero MeCTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

Hpez[3ap0m,1meBoe pa3BUTHC. I'ameTtorenes Y KUBOTHBIX. IlonoBeie  JKENE3HI.
O6p330BaHI/Ie U PAa3BUTHUC IIOJIOBBIX KIICTOK. CnepMaToreHe3 n OOTI'CHC3. CTpOCHI/Ie ITOJIOBBIX
KJIICTOK.

OmogoTBOpeHHE M SMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAyKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — 00Ha u3 2nasHvix npodiem smopuonocuu. Konyenyus mopgozernos
u modenu mopgpozenesa. Craguu sMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunsl apoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobuenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTU pOOJIeHUsT MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIe JIMCTKU (TacTPYJIALINS).
3akiagka OpraHoB M TKaHEH W3 3apOABINIEBBIX JIMCTKOB. B3auMHOE BIHMSHUE YacTeil



pa3BUBAOIIErocs 3apofpia (IMOpHOHANbHAS WHAYKIHWSA). 3aKiajgka TIUlaHa CTPOSHUS
KUBOTHOTO KaK pe3yjbTaT HUEpPaApXMYECKUX B3aMMOJICUCTBUUA T'eHOB. BimsHue Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbL.

Poct u pasButHe x)uBOTHBIX. [locTamOpuonanbhblii nepuoxa. IIpsmoe u Hempsmoe
pasButue. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX U IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOrO U HENPSIMOIO PA3BUTHs, UX PACIHPOCTPAHEHUE B IPUPOJE.
Tunsel pocra XMBOTHBIX. DaKTOpBl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
[OCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.

Pasmuoxxenue u pasButue pacreHuid. ['amerodutr u cmopodur. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIop B Tpolecce Meio3a. ['ameToreHe3 y pacTeHUH.
Omiog0TBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIIOAOTBOpEHUE Y
[[BETKOBBIX pacteHuii. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEryJisiiiui OHTOI€HE3a Y PACTCHHUI U KUBOTHBIX.
JdeMoHcTpamun
[optpertst: C. I'. HaBamun, X. [lIneman.

Tabnuibl U cxeMbl: «BereratuBHOE pa3MHOKEHHEY, « THUIIBI O€CIIOIOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANb», «Pa3MHOXXeHuE HBIJICHBI», «Pa3MHOXXEHHE THUIIPBI»,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe u Hempsmoe pa3Buthe», «Pa3BuTHE MalCKOro
Kyka», «PasBurue capaHum», «Pa3Butue JIArymKku», «/{BOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOAOJBHBIX M JABYIOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KamycTbl», <OKM3HEHHBIM LMK MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KHM3HEHHBIN LUK COCHBI.

OO0opyznoBaHue: CBETOBOI MHUKPOCKOII, MHUKpPOIIpEnapaThl SAULEKIETOK u
CIEPMAaTO30M110B, MOJENb «LIMKI pa3BUTHS JIATYIIKI.

JlabopaTtopnasi padora «/I3ydeHHe CTpOEHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

HpaKTI/I'—IeCKaﬂ paGOTa «BbIsBICHHUE IMPU3HAKOB CXOJACTBA 3apoz[blme171 ITO3BOHOYHBIX
JKHUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Vctopus CTaHOBJEHHS W Da3BUTHUS TE€HETUKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B Pa3BUTUU TeHETHKH. Paborsl H.
K. Konsnoa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.

B. Tumodeea-Pecosckoro.

OCHOBHbBIC TCHETUYCCKHUE MMOHSATHSI U CUMBOJIBL. | OMOIOTHYHEIS XPpOMOCOMBI, AJIJICIIBHBIC
T'CHBI, aJIbTCPHATUBHBLIC IIPHU3HAKU, )IOMHH&HTHBIP'I n peuecanHHﬁ IIPpU3HAK, T'OMO3UIOTa,



TreTepOo3urora, 4ucrad JIMHUA, I‘I/I6pI/II[bI, T'CHOTHUII, (beHOTI/IH. OcHOBHEBIE METOAbI T'€HCTUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTHYECKUH, MOJICKYIIIPHO-TEHETUYECKHM.

JdemoHcTpaumuu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodees-PecoBckmii.

Tabnuibl U cxembl: «MeToibl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JladopaTopnasi padora «/po3oduia kak 00bEKT FreHETHUYECKUX HUCCIEAOBAHUI.
Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemmuBanue. IlepBeiii 3akoH MeHAens — 3aKOH €IMHOOOpa3us
ruOpuIoB mepBoro mokoJyieHus. IIpaBuno momuHupoBaHus. Bropoit 3akoH MeHaens — 3aKoH
pacuieruieHus npu3HakoB. L{utonorunyeckue 0CHOBBI MOHOTUOPUAHOTO CKpeniuBanus. [ umnoresa
YHUCTOTHI raMeT.

AHaJ'II/ISI/Ip}IIOH_Iee CKPCIIMBAHUC. HpOMe)I(YTO‘IHLIﬁ XapaKTep HaCJICOJOBaHUA.
Pacmemienne IMIPU3HAKOB IIPpH HCIIOJITHOM JOMWHHUPOBAHHHU.

HurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UToM0rn4eckne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CueruieHHOe  HaciefoBaHue  npu3HakoB. PaGotrer  T. Moprana.  CueruieHHOE
HACJIEIOBAHHE TEHOB, HApYyIIEHUE CLEIUICHUS MeXAy TeHaMH. XPOMOCOMHasi TEOpHs
HAacJIeICTBEHHOCTH.

I'enetuka nmoma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI IOJI. ['eHeTnyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.

l'enoTun kak nenoctHas cucrema. [lneoTponusi — MHOXKECTBEHHOE JIEWCTBHE TEHA.
MHoXecTBEeHHbIN amienu3M. BzaumonelicTBue HeaeabHbIX TeHOB. KoMIUIeMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYECKMIT KOHTpOJIb pa3BUTUSA PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3HONOrMYECKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKuMHA. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJCHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acTeKThl KOHTPOJISE U U3MEHEHUs HAcJeICTBEHHON nH(popMaluy B
MIOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabnuuer u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Menaens», «Tpetuit 3akoH MeHnemns»,
«AHanmu3upymollee ckpenuBanue», «HenomaHoe nomuHupoBanney», «CLEINIEHHOE HACIEA0BaHNE

IPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduns,
«Kapuorun ntuns», «MHOKECTBEHHBIN aJlIeTn3M», «B3anMoneicTBie TeHOBY.




OO6opynoBaHue: MOIETH ISl IEMOHCTPAIIMHM 3aKOHOB €AMHO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUSI W paCIIeIICHHS TPHU3HAKOB, MOJENb I JEMOHCTpAIlMH 3aKOHa HE3aBHCHMOTO
HACJICIOBAHMSI TPU3HAKOB, MOJICNb JJIsI ICMOHCTPAIIUHU CIEIUICHHOTO HACJICIOBAHUS MTPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipo3oduiay.

IpakTuueckas padora «/3yueHue pe3ylbTaTOB MOHOTHOPHIHOTO CKPCIIUBAHHS Y
JIPO30(UITBD».

IpakTuyeckas padora «/3ydyeHue pe3ynbTaTOB JUTHOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHNa U cpeabl mpu (GOpMUPOBaHUM (QeHoTHra. M3MEeHYHMBOCTH
npusHakoB. KadecTBeHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJICCTBCHHAs U HACJICICTBEHHAS.

MonudukarnuonHass ©3MEHIUBOCTh. Poiib cpenbl B OpMUPOBAHUN MOTUDUKAIMOHHON
u3MeHunBocTu. Hopma peakiuu npusHaka. BapuanuvoHHBIA psi ¥ BapuUallMOHHAs KpHUBas
(B. HUoranncen). CpoiicTBa MOIU(PUKAIIMOHHON U3MEHUYNBOCTH.

T'emorunuueckass n3MeHUYUBOCTH. CBOWCTBA T'E€HOTHIIMYECKOW W3MEHYMBOCTH. BHUABI
TeHOTUITNYCCKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KoMOuHaTiBHAsT M3MEHYMBOCTh. MeEW03 U MMOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. Posib KOMOMHATHBHON N3MEHYMBOCTH B CO3[JaHUM T€HETUYECKOTO pa3HOOOpa3us
B IIpeZieJIax OJTHOT'O BHJA.

MytanuonHass W3MEHYMBOCTb. Buabsl MyTanuil: I€HHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHble ¥ UWHAYLHUPOBAaHHbIE MyTalMW. SnepHple M LUTOIIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJioBble MyTauud. IIpuumHBl BO3ZHMKHOBEHHS MyTaluuid. MyTareHbl M HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HaciencTtBeHHoM wu3MeHunBoctu (H.M. BaBunos). Buesdnepnass u3MeH4YMBOCTH H
HACJIEACTBEHHOCTD.

Onueenemurxa u INUCEHOMUKA, DOJlIb INUSEHEMUYECKUX gbaKmopog 6 HACNe008aHUU U
Usmerndueocmu qbeHomunuquKux NPpU3HAKOB Y OPcaAHU3IMOE.

JdemoncTpanuu
Hoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.
Tabnauiel U cxembl: «Buapl W3MEHUHMBOCTHY, «MoAU(UKAIIMOHHAS HM3MEHUHUBOCTHY,

«KoMOMHATUBHAs  H3MEHYHMBOCTLY, «Metio3y, «Omog0TBOpEHUEY, «["eneruueckue
3a001eBaHUs YEIOBEKaY», «BUIIbI MyTaIHii.

O6opynoBaHue: )KUBble W TrepOapHble 3K3eMIUISIPhl KOMHATHBIX PACTeHHH, PUCYHKH
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTtopuass  pa6ora «/ccnenoBaHue — 3aKOHOMEpPHOCTEH — MOAM(UKAIMOHHOU
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOMI».



IIpakTuyeckas padora «Myrtanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPETapaTax).
Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uenoseka. MexayHapoaHas INporpaMma HCCIEJOBAaHMsS I'€HOMa 4YEJIOBEKa.
Mertonpl n3yueHusl TEHETUKU YeJIOBEKA: T'€HeaJIOTMYeCKUi, OJIM3HELOBbIH, [IUTOreHEeTUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIsIpHO-reHeTuUecKuil. COBpPEMEHHOE OIpEIeIeHNE
TeHOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHKE, B TOM yKcie ¢ oMouisio T11P-
ananu3a. HacnencrBennsle 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETI0BEKA.
bone3nn ¢ HacinenCcTBEHHOM NpPeApacloioKEeHHOCThIO. 3HAYEHHUE MEIUIMHCKONM T'€HETHKH B
NPEJOTBPALICHUN W JICUCHHH TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCyJIbTUpOoBaHHe. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro rpy3a». OTHYECKHUE aCIEeKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphl MOBHILIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3HMUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIIeW cpeabl. l'eHeTnueckas IpeapacronoKeHHOCTh
YeJI0BEKA K ITATOJOTUSIM.

JdeMoHcTpamun

TaOauIbl U CXEMBI: ((KapI/IOTI/IH YCJIIOBCKA, «Metoasl HU3YYUYCHUSI T'CHCTUKHU YCIIOBCKA»,
«I'eneTnyeckue 3a00¢BaHNS YCITOBEKAY).

IIpakTuyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.
Tema 15. Cejiekuiusi Opranu3mMoB

JloMecTukanus M cCeJeKUMs. 3apoKICHHE CEJIEeKIMH M JAOMecTHKauuu. YdeHue H.
. BaBunoBa o lLleHTpax NpoOMCXOXKJEHUS W MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTEHHH M MOpoJ XHUBOTHBIX. CoOpT, mopoza, WTaMM. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacieACcTBeHHOW u3MeHunBoct H. M. BaBunosa, ero sHadeHue st
CEJIEKLIMOHHOM pabOTHI.

Metoabl  ceneKUMOHHOM  paboTbl.  McKyccTBeHHBIH ~ OTOOp:  MaccoBbli U
UHIMBUYaJIbHBIA. DTanbl KOMOMHALIMOHHOM cenekiuu. VcnblTanue mnpou3BoauTeneil mo
notoMcTBy. OTOOp MO TIEHOTUIYy C MOMOINBIO OLEHKM (EHOTUIAa MOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananuza J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHUYECKUM MyTareHe3 KakKk MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHHMS M MeToAoB pekomMOuHaHTHbIX JIHK mus
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[lonyuyenne mnomumuounoB. BHyTpuBugoBas rubpuauszanus. biauzkopoacTBeHHOE
CKpelrBaHue, Wi HHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wi ayTOpuauHr. ['eTepo3uc u
ero mpuuuHbL. Mcmonp3oBaHue reTepo3nca B - cenekiuu. OTmanéHHas TruOpuaHU3aIus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOIOYULY.

CoxpaHeHNe U HU3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HUX JHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuM pecypcamil celbCKOX03AUCIEEHHbIX U NPOMbICIO6bIX



HCUBOMIHBIX 6 YEJIAX YAYHUULCHUS CYUleCmeyroyux u CO30aHUSL HOBbIX nopod AUHUL U Kpoccos, 6
mom vucie ¢ npuMerHerHuem CoO8pemeHHblx Memooos HA)Y4YHbIX ucc;zedoeaﬂuﬁ, nepedoebzx uoeii u
nepcnekKmuBHbslx MexXHOoN02UU.

JdemMoHcTpanuu

[Moprpetsl: H. 1. Basunos, 1. B. Muuypun, I'. /1. Kapnieuenko, II. II. JIykpsiHenko, b.
JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabnuibl u cxembl: «L[eHTPBI MPOUCXOKIACHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECICTBEHHOM HM3MEHUYMBOCTHY», «METObI CEIEKINnY,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlabopaTopHas padora «/3ydeHHe cOpPTOB KyJbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydueHre METOJOB CEJIEKIIUN PACTEHUII.
IpakTuyeckasi padora «lIpuBuBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJbI U JIOCTUKEHUS CEJIEKLMU PACTeHUM M JKUBOTHBIX (Ha
CEJICKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO3SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTETHYECKAsA OHOJIOrMA

OOBEKTHI, HCIONB3yeMble B OHMOTEXHOJIOTHH, — KJIETOYHBIE M TKAaHEBBIC KYIBTYpHI,
MUKpPOOPTraHU3Mbl, HMX XapaKTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoleueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoduosorndeckuit cuute3. OObEeKThI
MUKpPOOHOJIOTHYECKUX TexHOoJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHAIIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBbIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNX
HE BCTpeYaroluecs B pUpoae OMOCUHTETUUYECKHE MTYTH.

Kinerounas mnxkenepus. MeTtoapl KyabTypbl KJIETOK M TKAaHEW paCTEHUN U KMBOTHBIX.
Kpuobanku. Comarnueckass ruOpuauzanmus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TalIOuI0oB B CEIIEKIMHU PAcTeHUU. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 8 meouyutre. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIWIEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeETOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po6neHuss, KylbMUSUPOBAHUs U MUKPOKIOHANLHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHas U TeHHasl MHKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYHMPOBAHUE
pexkomOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TE€HHOW MHXXEHEpUH. OKOJOTMYECKHE M JTUYECKHE MpOoOIeMbl TE€HHOU
WUHKEHEpPUH.

Meauuunckue  O6uorexHonoruu. IloctreHomuas 1udposas wmeaunmna. [ILP-
JIMarHOCTUKa. MeTaOoJIOMHBIM aHanu3, TeHOLEHTPUYECKUH aHaliu3 NpOoTeoMa 4YeJIoBeKa JUis
OILIEHKH COCTOSIHHUS €T0 3710pOBBs. VIcIoIb30BaHMe CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka.
3D-6uonmxeHepust A pa3paboTKU (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTH,



CO3/IaHUsl KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOIHi TPEXMEPHOro OHONPUHTHHTA M
ckaddosauHra Ui pelieHus 3ajad NepCOHAIN3UPOBAHHON MEIUIINHBI.

Co3naHne BEKTOPHBIX BaKLMH C ILI€JbI0 OOeclieueHus: KOMOMHUPOBAHHOM 3alUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIepKAalMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1eBaHMsI YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Tabaunel )41 cxeMebl: «Mcnons3oBanue MHUKpPOOPTraHU3MOB B IIPOMBIIIJIICHHOM
IMPOU3BOJACTBEY, «Knerounas HUHXXCHCPUA», «I'ennas HUHXXCHCPUS».

JlabopaTopHasi pabora «/3yuenne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llonmyyeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKckypeusi «bHOTeXHOIO0rus — BaKHEWIIas NPOM3BOJIUTENbHAsT CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJOTUYECKOE TTPOU3BOICTRO)Y.

11 KJIACC
Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOIMOHHBIX MPeCTABJIEHNH B OMOJIOTHH

9BOJ’IIOI_II/IOHHa$I TCOPHUA 4. I[apBI/IHa. Hpe,I[HOCBIJ'IKI/I BO3HHUKHOBCHHA AdapBHHHU3MA.
Kussp n Hay4dHas ACATCIIbHOCTb 4. I[apBI/IHa.

JIBuwkymue cuibl sBoionuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTD
Pa3MHOKEHMSI OpPTraHU3MOB, HACJIE/ICTBEHHAs HW3MEHYMBOCTh, OOph0a 3a CyIEeCTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretudeckord Teopun odBomonuu  (CTD). HelitpanpHas Teopus
sBosod. CoBpeMEHHasi 3BOJIOLMOHHAS OHOJOrMs. 3Hau€HUE SBOJIOLUOHHON Teopuu B
(GbopMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoil mpuposl (o K. JIunuero)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapra-cxema Mmapupyra nyremectsus Y. lapsuna», «Haxoaku
Y. NapBuna», «®Popmbl 60ppOBI 3a cyuiecTBoBaHue», «llopomael romybeit», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycThl», «I[1opojbl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsl HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHUS IBMXKYUIMX CHJ 3BOMIOLUNY, «OCHOBHBIE
MOJIOKEHUS CUHTETUYECKOW TEOPHH IBOJFOLIM.

Tema 2. MukposBosonust 4 €€ pe3ybTaThl



[Momynsmust Kak 3JeMeHTapHas eAWHUIA 3BOMIOIHMUA. COBpPEeMEHHBIE METOIBl OICHKH
TEeHETUYECKOTO Pa3HO00pa3us U CTPYKTYPHI MONyJsiiuid. M3MeHenne reHohoH 1a OMyIIsIIuy KakK
AIIEMEHTAPHOE JBOJIOIMOHHOE SIBJICHHME. 3aKOH TeHeThueckoro pasBHoBecus JIx. Xapaw,
B. Baitn6epra.

DOnemeHTapHble (aKTOPbl (ABMKYIIME CHJIBI) SBOJIOUMU. MyTallMOHHBIA IIpOIECC.
KomOunatuBHass m3MeHUMBOCTh. [lpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
4acToT aiened B momyssmusax. DGdEeKT ocHoBaTens. dghghexm OYmMulIoUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illpossnenue 3¢pghexma
Opeticha eenos 6 Oomvwux u manvlx nonyaayusx. Murpanuu. M3omsmus  TOMysIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOIOorHYecKas (PempoyKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampapisromuil (akTop 3BoOIONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIWN, paspbIBalomuid (Iu3pynTuBHbBIN). [lomoBoit otbop.
Bo3HukHOBEHHE M SBOJIOIUS COIIMATIBLHOTO TIOBEACHUS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl n upuoaganrtanun. [lpumepsr nmpucnocodaeHnit
y OpraHu3MoB: Mopdosorndeckue, (QU3MOIOIUYECKHE, OUOXUMHUYECKHE, IOBEJCHUYECKHE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepun u crpykrypa. BupooOpasoBanue kak pe3ysibTaT MHKPOIBOJIOIHH.
Wzomsiiust — kmoueBoil  akTop BuAooOpazoBanus. Ilytu u cmocoObl BuA00Opa3oBaHUS:
alionaTpuieckoe  (reorpaduyeckoe), CHMIATPUYECKOE (IKOIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp oaBoOmiOLMOHHON OHONIOTMM B pa3pabOTKe HAay4YHBIX METOJOB COXPaHEHHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanuu

Hoptpertsr: C. C. YUerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTalmoHHasT W3MEHYHBOCTHY, «llomynsinuoHHas CTpyKTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaitHOepra», «J/IBumxyiue CuiIbl 3BOJIOLUN,
«DKOJOTHYEeCKass H30JALMs MONYISIUMKA ceBaHCKOM ¢openny, «I'eorpaduueckas H30IALUSA
JIMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XMIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBeHHOro ot0opay, «Popmbl OOpbOBI 3a
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MXUBOTHBIXY,
«®Du3nonoruueckure agantauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTbHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHUI00Opa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumuionasl pacteHuit», «KamycTHO-
peneyHblid THOPHUIY.

ObopynoBanue: repdapuy pacTeHUHM, KOJJIEKIIMA HACEKOMBIX, dydena TMTHUIl U 3Bepel ¢
OpUMEepaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCSl Pa3IMYHBIMU CIIOCOOAMU.



JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi pa6ora «[Ipucnocobnenuss oOpraHusMOB U HMX  OTHOCUTENbHAs
1eJ1eCO00Pa3HOCTHY.

JladopaTopHasi padoTa «CpaBHEeHHE BUAOB [0 MOPPOJIOTUIECKOMY KPUTEPHUIO».
Tema 3. Makpo3BoJiionUs U €€ pe3yJibTaThbl

Meroabsl u3y4eHHST MaKpO3BOJIONUHU. [laseoHTONOrMYeCKHe METOAbl  HM3YyYEHHs
sBommonuu. [lepexonnsie popmbl U GprioreHeTHYecKre psabl OpraHUu3MOB.

buoreorpaduueckue Meroapl wuzydenus sBononuu. CpaBHeHue ¢Gaopsl U (hayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMiun. BHIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEILHO-MOP(POIOTUISCKUE METObI U3YUCHUS SBOJOIIHH.
['eHeTHYECKUE MEXaHWU3MBI 3BOJIOIMH OHTOTCHE3a W TOSBJICHHS SBOJIOIMOHHBIX HOBIICCTB.
['omMooruyHble U aHAJOTMYHBIC OPTaHbl. PyqMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
TCHCTHYECKHE, OWOXMMHUYECKHE W  MAaTeMaTUYeCKUE METOABl HM3YYCHHUS  DBOJIOIHH.
['omonoruynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PHIIOTEHETHYECKHX JEPEBLEB.

XpOMOCOMHLIe MyTall1 U 3BOJIFOIHA 'CHOMOB.

OO0mue 3aKkOHOMEpPHOCTH  (mpaBuia)  ABOMOUUU. [Ipunyun  cmeHvl  QYHKYuULl.
HeobpaTumocTs 3BoIONMK. AanTBHAS paanuanys. HepaBHOMEPHOCTh TEMITOB BOJIOIINH.

JdemMoHcTpauuu
HoptpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabnuiel u cxembl: «OUITOTEHETHYECKUHN PSIIT JOMIAN», «APXEONTEPUKCY», «3Bepo3yOble
amepb», «Creronedans», «Punnodursy, «CemMeHHbIe TanopoTHUKW», «buoreorpaduueckue
30HBI 3emnn», «/lpeiid koHTHHEHTOBY», «PenukTel», «HauanabHble CTaguu MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE W  aHAJIOTMYHBIE  OpraHbI»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOIIONUNY, «O0IINEe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opyoBaHue: KOMUICKIIUU, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTaTKOB OpPTraHU3MOB,
MYJIIKU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIHWHN
HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE )KU3HU HA 3emJie

HayuHble TrUmoTe3sl MPOUCXOXKIEHHUS XKH3HM Ha 3emie. AOuWoreHe3 M NaHCIEPMUS.
JloHayuHble TPEICTaBICHUSI O 3apOXKACHUU >KU3HU (KpealuuoHM3M). ['umore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
sBOMIIOLIMS. XHMMHMUYECKas dBOJIOLUS. AOHOTeHHBIH CHHTE3 OPraHMYeCKHX BEIIECTB U3
Heoprannueckux. Ompir C. Mumnepa u I'. FOpu. OOpa3oBanue moJuMMepoB M3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumote3a mnepBuyHoro OynboHa JIk. XomnzaeiHa,



reHernueckas rumotesa ['. Mémnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» Y. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

I/ICTOpI/IH 3eman u METOJBl €€ HU3Yy4YCHUSI. Hckomaempie OpPraHu4YCCKUC OCTATKH.
FGOXpOHOHOFI/IH n eé METOJHEI. OrHocurenbHas u a0COJIIOTHAS TrCOXpPOHOJIOTHA.
FGOXpOHOJ'IOFI/I‘{eCKaH IIKajga: 50HBbI, 3pbI, IEPHUOABI, SIIOXH.

HauanbHble sTansl opranndeckoil spomonnu. IlosBieHne 1 3BOMIOLHKS NEPBLIX KIIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKM Kak aHajor IepBbIX Ha 3emwe cooduiectB. CtpomaronuTsl. IIpokapuorel u
9YKapuOTBHI.

[TpoucxoxaeHne dykapuoT (CUMOMOTEHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
Hponcxomz[eHHe MHOT'OKJICTOYHBIX OpTraHHu3MOB. Bo3HukHOBeHHE OCHOBHBIX Tpynin
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOIMU BBICHIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bl pacTEeHUl.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHWE HMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcCHOBHbBIE 3Tallbl 3BOJIOLUHN JKUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl >KMBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. I[lepBble XOpI0BbIE
AKUBOTHBIE. J)KHU3Hb B BOJie. DBOJIOLUS MO3BOHOYHBIX. [Iporcxoxnenne ampuduii U penTHIUii.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpunnun kmoueBoro apomopdosa. OcBoeHue
6€eCII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTtre >xu3HM Ha 3eMie MO 3paM W NEpUOAAM: apXeil, MPOTEepO30H, Maneo30i,
Me3030H, KaitHo30i. O01as XapakTepuCTHKa KJIMMaTa U reoJoruyeckux mpoueccos. [osBiaenue
U pacIBET XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHHE: €ro YCJIOBHUS U BIIHMSHUE Ha Tra30BbIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cUcTeMa OpraHudeckoro Mupa. IIpuHIMIBI K1accupUKaMi OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPTaHU3MOB.

JdemMoHcTpanuu

Hoptpetsl: @. Peau, JI. Cnannannanu, JI. [lacrep, WM. . MeunukoB, A. W. Onapum,
Jx. Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombita @. Penny, «Cxema ompita JI. [Tactepa mo usyueHuro
caMo3apoJieHus ku3Huw», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHuyeckou
sBONIOINY, «['eoxpoHOMOTHUecKas miKanay, «HavanpHble 3Tambl OPraHUYECKOW SBOJIOIHH,
«Cxema o00pazoBaHHsi JyKapuoT NyTéM cumOuoreHeza», «CucreMa >KUBOW MPUPOJIBI»,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOJIOpOCIIN», «MHOTOKJIETOUHbIE BoAopociany, «Mxu», «lanoporHukn», «l'010CEMEHHbBIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHS JKUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«HUneHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituisy,




«Mutekonmraronue», «Pa3BuTue JKM3HM B apXeuWckou apey», «Pa3zBurHe KH3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HM B MAJIECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
Me3030lCKOl 3pe», «Pa3Burue XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPaA».

O6ODVI[OBaHI/IeZ rep6ap1/11/1 paCTeHI/Iﬁ pPa3iInuYHBIX OTACIOB, KOJUICKOHMHM HACCKOMBIX,
BJIQJKHBIC TIIpCIapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUICKIHU HIJIOKOXHUX, CKCJICThI
MMO3BOHOYHBIX JXHMBOTHBLIX, Yy4dCjia ITHUI H 3Bepel71, KOJUICKIINHU OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOIIACMbIX, MYJISI?KH OPTraHUYCCKUX OCTAaTKOB OPTraHHU3MOB.

Bupryanbnas nadoparopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OpPraHUYeCKUX COeIMHEHHH B IEPBUYHOM aTMocheper.

JlabopaTtopHasi pa6ora «/I3yyeHre M ONHMCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «3ydeHne o0cCOOEGHHOCTEH CTPOCHUS PACTEHHH pas3HBIX
OTJIEJIOBY.

IpakTuuyeckass  padora «/3yueHne  OCOOCHHOCTEH  CTPOCHHS  MMO3BOHOYHBIX
AKHUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3
Paznensl u 3a1aun anTponionorur. MeToabl aHTPOIOIOTHUH.

CraHoBJICHHE HpeIICTaBJIeHI/Iﬁ O MNPOUCXOKICHUNU YCIOBCKA. Penuruo3sueie BO33pCHU.
COBpeMeHHHe HAaYYHbIC TCOPUH.

CxoncTtBo uyenoBeka € KUBOTHBIMU. CHCTEeMAaTH4YeCKOE TMOJIOKEHHE YellOBEKa.
CBuzerenbcTBa CXOJACTBa YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doiorudeckue,
AMOpHOTIOTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHuUeckre. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsMOXO0kKI€HHE W KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymue  cuibl  (pakTopel) aHTpoONOreHe3a: OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcHOBHBIE CTa MU aHTpoIoreHe3a. PanHue yenoBekooOpazHble 00€3bsIHbI (IPOKOHCYJIbI)
Y paHHUE TIOHTUJIBI — O0IIKE MPEIKN YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATONUTEKU —
JBYHOTHE NpEeAKU HroAci. YenoBek yMenblid, NEepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
IPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
o0ImuMi IpeoK HeaHIepTaJIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISIMAX YeJIOBEKa.
MyTtanuoHHbIi npouecc U noauMopdusm. TlonyasiroHHbIe BOIHBL, Apeiid) reHOB, MUTpalUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbime pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOWHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u



OyTH pacceNeHHss 4YelloBeKa Mo IulaHere. EIWHCTBO denoBedeckux pac. Hayunas
HECOCTOATENIFHOCTh ~ pacu3Ma. [IpucmocoOIeHHOCTh  YeloBeKa K  Pa3HBIM  YCIOBHUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHoB Ha MOP(HOJIOTHIO U
(GHU3HOIIOTHIO YeToBeKa.

MexnucuuIiMHapHele  MEeToAbl B (Gu3nueckoil (OMOJOrHYecKol) aHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTHUS M MAJCOAHTPOMNOJIOTHS  YEJIOBEUECKHX  MOMYJISIUH.
buocouuanpHple  WccnedOBaHMS — HPUPOABI  yelloBeka.  VccrmegoBaHue — KOAXBOJIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu
Ioprpetst: Y. Jdapsun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumos.

Tabmuuel 1 cxembl: «MeToabl  aHTponosiorun», «['OJOBHOM MO3r  YeloBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKENeT YeloBeKa M CKeNeT IIMMIaH3e», «PyauMeHTs u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIUOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTek», «4enoBek ymenblity, «HenoBek NpaMoXoAsiuii», «J{eHUCOBCKUN YEIOBEK»
«Heanpepransupl», «KpoMmanboHbl», «lIpenkm denoBekay, «ITambl 3BOJIIOLUN YEIOBEKaY,
«Pacsl yenoBekay.

OO6opynoBaHue: MYJISDKA OKAMEHEJIOCTEH, TPEIMETOB MaTepUATbHON KYJIbTYPBI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OubIeicKuMu
CIOXKETaMHM MTPOUCXOKICHHS YeJIOBEKa, GoTorpadui HaXOMOK UCKOAEMBIX OCTAaTKOB UYEJIOBEKA,
CKeJIeT YeJIOBeKa, MOJICIb 4Yeperna 4ejoBeKa W uepera IIUMITaH3€, MOJENb KUCTH YejOoBeKa U
KHCTHU IIMMITaH3€, MOJICIIH TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpPOEHHUs CKelleTa YelloBeKa,
CBA3aHHBIX C MIPAMOXOKIACHHUCM.

IMpakTuyeckas padora «/I3ydyeHne 3K0JIOTHYECKUX aJaNTalllMi YeIOBEKay.

Tema 6. Dkosoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHu3dMoB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pa3BuUTHE OSKojoruu B Tpyaax A.I'ym6onsara, K. @.Pymse, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaum skonoruu. Csizb
AKOJIOTHU C APYTUMH HayKaMH.

Metoapl 3xonoruu. IloneBsie HaOMOAEHNU. DKCIEPUMEHTHI B AKOJIOTMU: NPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMA. MOHUTOPUHT OKpYXKaroleil cpesibl: JIOKAIbHBIMH,
pErHOHANIbHBIN U TJI00ATBHBIN.

3HaYeHHEe PKOJOIMUYECKUX 3HAaHUM Ul 4yeloBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa € MNpupoAoid. DOopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTUYECKOM IPaMOTHOCTH HACEJICHUSI.

JdemMoHcTpanuu

Ioptpetst: A. 'ym6onpar, K. @. Pynee, H. A. CeBeproB, DO. I'ekkens, A. Tencnu, B.
H. Cykaués.



Tabmuibl u cxembl: «Pa3aensr sxonoruny, «MeToabl sKoIoruny», «CxemMa MOHUTOPUHTA
OKPYKaIOIIEeH Cpeb».

JlaGopaTopHas padora «/3ydeHre METO0B 3KOJIOTMYECKUX HCCIIETOBAHUI.
Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okosnoruueckre (GakTopbl W 3aKOHOMepHOCTH ux JeiictBus. Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  abuoTHueckue, OWOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuino munumyma (K. Hlnpenrens,
1O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtndeckue pakTopbl. CBET Kak 3Kooruvyeckuii pakrop. [leficTBUE pa3sHBIX yU4aCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIMIbl PACTEHUHW U >KUBOTHBIX 10
OTHOLICHUIO K cBeTy. CUrHanpHas posib cBera. doToneprnoausm.

Temmepatypa kak skonoruyeckuit Qaxrtop. [eiicTBHe Temmeparypbl Ha OpPraHU3MBIL.
[ToikunoTepMHBbIE U TOMONOTEPMHBIE OPIAHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxaocTs kak 3konmorndyeckuii gakxrop. I[IpucnocobieHuss pacTeHUH K MOAICPKAHUIO
BOJHOTO OanaHca. Kiaccupukanus pacTeHWid 1O OTHONICHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOMTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOAMOYBEHHAs, BHYTpUOpPraHU3MeHHas. DPU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOuTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornueckue PUTMEIL. Baemnne wun BHYTPCHHHUC PUTMBI. CYTO‘IHBIG U TOOUYHBIC
PUTMBIL. HpI/ICHOCO6JICHHOCTI) OpraHru3MOB K CE30HHBIM U3MCHCHUSAM yCJIOBI/Iﬁ KHU3HU.

Xuznennnle ¢popmbl opranu3mMoB. Ilonstue o xuzHeHHO# (opme. KusHeHHbIE HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHusle (GOpMBI KUBOTHBIX: THUAPOOMOHTBI, TE€OOMOHTHI, a3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue Qakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYpPEHLHS,
XHUIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusMm, kooneparus, MyTyajlu3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, abpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpanuu

Tabmuibl U cxembl: « IKoJOTHUECKHE (PaKTOPhD», «CBETOBOUW CIEKTP», « IKOJOTUUECKHE
TPYIIIbI )KUBOTHBIX IO OTHOICHUIO K CBETY», ((TGHJ'IOKpOBHBI@ JKHUBOTHBICY, <<XOJ'IO)IHOKPOBHBIG
JKUBOTHBIEY», «DU3NOIOTHYECKUE aJanTallii KXUBOTHBIX», «Cpeapl OOUTaHHUS OPraHU3MOBY,
«buonoruyeckue putMel», «KusHeHHsle GopMbl pacTeHui», « KuzHeHHbIe POPMBI )KUBOTHBIXY,
«IKocucTeMa IMIMPOKOIUCTBEHHOTO Jieca», «IDKOCUCTEMa XBOMHOro jeca», «llenu nurtanusy,
«XumangectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

ObopynoBanue: repdapui  pacTeHUNW M KUBOTHBIX, TMPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U




TEHEBBIHOCIMBBIX PACTEHH, CBETONIOOMBBIC, TEHENIOOMBHIE UM TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, repOapul M KOJUIEKLIMU TEIUIOJIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTOWUYHMBBIX
pacTeHHi, uyyena MNTUI] W 3Bepeid, repdapum pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHMsI JaHHBIX TIPYIN, KOJUIEKUUH KUBOTHBIX,
OOMTAIOIUX B Pa3HbIX Cpeaax, repOapuy M KOJUIEKIMU PACTEHUH M KUBOTHBIX, 00JIaJal0LInX
yepTaMH HPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKU3HHU, repbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIUH KUBOTHBIX,
Y4YacCTBYIOUIMX B Pa3JIMYHbIX OMOTUYECKUX B3aMMOJIEHCTBHSIX.

JlabopaTopHasi pabora «BrIsiBiIeHNe MPUCTIOCOOIECHUI OPraHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopHasi pa6ora «BbisiBieHHe NPUCIOCOOICHUI OpPraHM3MOB K  BIIMSHUIO
TEMIIEpaTyphbI».

JlaGopaTtopHasi padora «AHATOMHYECKHE OCOOCHHOCTHM PACTEHMH W3 pa3HBIX MECT
oOuTaHUIY.

Tema 8. Jkos10rust BUAOB U NOIMYJISAIUM

DKOJIOrM4eCcKHe XapaKTepUCTUKH nonyisuuu. [lomymsus kak Ouonoruyeckas cUcTeMa.
Ponbp HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHMOJOTHMH BUAOB B
(OopMHUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI ONMysauuid. OCHOBHbIE MOKA3aTENN NOMYJISALINN:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pPAacTHAas U IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKkoJyiornuueckasi CTpykTypa nonyisiuu. OleHKka YHCICHHOCTH Momynsnuu. JluHamuka
NoNyJSIUUU U €€ perynsius. buornueckuil moTeHMan nonyasiuuu. MoienupoBaHue TUHAMUKA
nonyiasiuuu. Kpusble pocra uymucnenHoctu nonyisuuu. Kpusbele BbDKHMBaHMA. Perymsnus
YUCIICHHOCTH TIOMYJISAIHA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

ITonatue 00 skojoruyeckoi Huiie BuAa. MectooOuTaHue. MHOroMepHas MOjENb
skonormyeckod Humm JIx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnumanbsHas u
peanu30BaHHas HUILIU.

Bun kak cucrema momynsiiuii. Apeansl BUIOB. Buabl M UX JKU3HEHHBIE CTpPATETHU.
DKOJIOTUUECKUE DKBUBAJIEHTEHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MWrpalluid >KUBOTHBIX. buHojormyeckue WHBa3UU
Yy’KEpPOJHBIX BUJIOB.

JdemMoHcTpanuu

Ioptper: Ix. . XaT4nHCOH.

Tabauist " CXEMBI: «DKOJIOTHYECKUE XapaKTePUCTHKU MOMYJISILIUMY,
«IIpocTpaHCTBEHHass CTPyKTypa MNONyJsAIUW», «Bo3pacTHble NHUpaMuAbBl MOMYJISLHANY,

«CKOpOCTh ~ 3acelieHusi TOBEPXHOCTH 3eMJIM  pa3Iu4yHbIMM  OpraHuzMamu», «Mojaenb
skosiornyeckor Hummu Jx. M. XatunHcoHay.

ObopynoBanue: repoapun paCTeHNUN, KOJUIEKITUN KUBOTHBIX.




JladopaTopuasi pa6ota «[IpucrnocoOieHus ceMsH pacCTeHUN K pacCeCHUIO».
Tema 9. DKo0J0rusi cCOO0IIECTB. DKOJOrHYeCKHE CHCTEMBI.

Coo0miecTBa opraHu3MoB. buorneHos u ero crpykrypa. CBS3u MEXIy OpraHU3MaMu B
OHOILIEHO3E.

Okocuctema Kak oTkpbiTas cuctema (A. Jx. Tenciu). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue 0Ok 3KocucTeM. [T0UBBI U HITBI B 3KOCHCTEMAaX.
KpyroBopoT BeuiecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKa3aTelId »dKOCHCTeMBI. buomacca wu IMPOAYKIIHA. DKOJIOTHYECKHE
nmupamMuJabl YUCCII, OnoMaccel u OHCPTHHU.

Hunamuxa 9KOCUCMEM. Kamacmpoghuueckue nepecmpouiKu.
@Dnyxmyayuu. HaripaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble n
BTOPHUYHBIC CYKHECCMU W HX [IPUYUHBL. AHTpOHOFGHHBI@ BO3II€I>10TBPI$I Ha CYKICCCHH.
Knumakcaoe cooOmectBo. buopaznooOpasue u MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTU COOOILIECTB.

[TpupoaHbIE YKOCUCTEMBI. DKOCUCmeEMbl 03€p U peK. DKocucmemvl MOpell U OKeaHO8.
Ixocucmemvl MyHOp, 1€c08, cmenell, NyCMvlHb.

AHTpPOIIOT€HHBIE AKOCHUCTEMBbI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexay
AQHTPOINIOT€HHBIMU U IPUPOAHBIMH S3KOCHCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas duopa u dayHa.
CunaHTponm3amusi Tropojckoil (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJEHCTBHM  OpraHU3MOB B
IKOCUCTeMaX. Porb  kackaonozo 3ggekma u 6ud08-30udhukamopos (Kiouegvix 6uoos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM W  BEIMIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTh OPTraHU3MOB, MOMYJSALUN M SKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3JACHCTBUI.

Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pAsHbIX MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeToqoI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.

JdemoncTpanuu
Hoptper: A. Ix. Tencnu.

Tabmuue! u cxemel: «CTpykTypa OHoLEeHO3a», «DKOCHCTEMA IIUPOKOINCTBEHHOT'O JIECay,
«9KocucTeMa XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE TIPYNNbl OPraHU3MOB B HIKOCHCTEMEN,
«KpyroBopor BemectB B 3kocucreMey», «llenmn mnuTanus (macTOuIIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa Yucen», « IKOJIIOTHUECKas MupamMuia OMoMacchl», «KOJIOrHyecKas
nupampia sHeprun», «OOpazoBaHue Oosota», «llepBuunas cykueccus», «BoccraHoBieHne




Jeca Iociie Mmoxapa», «IKOCHUCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEpPruu B arpoueHoser, «IIpumepst ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIMHA HACEKOMBIX, yydyena NTHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucanue ypOo3KOCUCTEMBI.

JlaGopaTopuas padora «/3ydenue pazHooOpasusi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX
B Pa3HBIX IKOCUCTEMAX).

IKeKypeust «IKCKypcHs B TUIIMYHBINA OHoreoneHo3 (B AyOpaBy, Oepe3HsK, eJIbHHK, Ha
CYXOJOJbHBIN WM MIOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha T0JIe WM B TEIUIMYHOE XO03SICTBO).

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmernanerapHas 00osiouka 3eMid, TIIe CYHIECTBYET WM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. XKnuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocdeprl. OcobeHHOCTH OHOChEephl Kak Ti1o0aTbHON
sKocucTembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB U
OMOTeOXMMHUYECKUE UKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD siBNeHHid B 6uocdepe.

3onaneHOCTh OMOchephl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJPa, XBOWHBIC
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIECa, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECA,

BBICOKOTOPBs. Kimar, pacTUTEeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS >KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOro MOTeHLUana Hu
O6rochepHbIX QYHKITHM.

JdemMoHcTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabauiet u cxembl: «I'eocthepst 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbI B IPUPOIE,
«OcHoBHBIE OmoMbl cymm», «Knumatuueckue mosica 3emmu», «TyHnapay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpykaomas cpeaa



DKOJIOTHYECKUE KPHU3UChI W WX MNpUYUHBL. Bo3nmelicTBue dyenoBeka Ha Owocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinmMara.

AHTpOIIOTE€HHOE BO3JICHCTBUE HAa pPACTUTEIbHBIH M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U )KUBOTHOI'O MHUpa. OCHOBHBIE MPUHLUIBI OXpaHbl NMpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubsie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIE MTPHUHIIUITBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA U NMPHUPOALIL. ParmonansHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HUCa
" €TI0 BEPOATHLBIC ITOCIICACTBUA.

PazButne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIACHBIX TEXHOTCHHBIX
npouiecco. Cucmemuule uccneo008anus nepexooa K pecypcocbepezarowei u
KOHKYPEHMOCHOCOOHOU  3Hepeemuke. buonocuueckoe  pasHoobpasue — u  6uopecypcoi.
Hayuonanvhnvle ungopmayuonusvie cucmemvl, obecneyusaiowjue O00CmMyn K uHgopmayuu no
COCMOSIHUIO OMOeNbHblX 6U008 u 3xocucmem. (OCHOB8bI dKOpeaburumayuu 3KOCUCeEM U
€cnoco608 60pvobl ¢ buonospexcoeHusmuU. Pekoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauuu

Tabmuuel W cxeMmbl: «3arps3HeHre  arMocdepbl», «3arpsa3HeHHue THAPOchEpbI»,
«3arpsisHeHre  1ouBbl», «llapHukoBbIM  3¢pdexkT», «Ocobo oxpaHseMble NPUPOTHBIE
TeppuTOpUn», «MOAEnu yIpaBisieMOro MUPay.

O6opynoBanue: Gpororpapuu oXpaHseMblX pacTeHUl U kUBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErMoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'UU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHS OOYyYarOUUMUCS
porpaMM CpeaHero o0IIero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NTPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOECHHUS MPOrpaMMbl 110 OMOJIOTUH BBIACICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIUE: OCO3HAaHWE OOYYalOUIMMHUCA  POCCHHCKOM  Ipa)IaHCKOU
UJCHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH "
CaMOOIIPENICNICHUIO, Haluyue  MOMUBayuu K 00yUYEeHHIO OuoIIoruy, yeneHanpasieHHoe
pazeumue BHYTPEHHUX YOSKJIECHUN JTUYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEN M UCTOPUUYECKUX
TPaJULMHA pPa3BUTHA OHOJIOIMUYECKOrO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb 00YUYarOIINXCS
PYKOBOACTBOBAaTbCSA B  CBOEH  ACSITEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
OPUCYLIIMMH CHCTEME OMOJIOTMYECKOTr0 00pa30BaHUS, HaluUyUe NpagoCO3HAHUs FIKOIOTUIECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IETU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIngHOCTHEIE PE3YIbTAaTbl OCBOCHUSA TTPOTPAMMEBI 1O ouooruu JAOCTUTAOTCA B CAUHCTBEC
yqe6H0171 U BOCIUTATEIIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAULIMOHHBIMU pOCCHﬁCKHMH
COOMOKYJIIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMH B
06H.ICCTB€ npaBujiaMM W HOpMaMH IIOBCACHHUA H CHOCO6CTBYIOT nmponeccaMm CaMoOIlIO3HaHUA,



CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEW MO3UILMHU JIMYHOCTH, MATPUOTU3MA U
YBOXEHHUS K 3aKOHY W TPABOMOPSIKY, YEIOBEKY TpyJa M CTapiieMy MOKOJIEHHUIO, B3aMMHOTO
YBOXKCHHS, OEPEeKHOTr0  OTHOIICHWS K  KyJAbTYpHOMY  HACICOUI0O W TPaIUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS yU4eOHOro npenmMeTa «buoaorus» A0IKHbI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHEHTAlil, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIBHOCTH B IPOLIECCE PEANM3ALUUA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

l) I'PaAKAAHCKOI0 BOCIIMTAHUA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4alomIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

OCO3HAHUC CBOHMX KOHCTUTYLMOHHBIX IIpaB H O6$I33HHOCTCI>1, YBAXCHHUEC 3aKOHA H
IIpaBoOIIOpsAaKa,

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTHU IIPpU CO3AaHUHU y‘I€6HBIX ITPOCKTOB,
PCIICHHUN y‘Ie6HI>IX U IO3HAaBATCJIbHBIX 3aJa4, BBIIIOJTHCHUU OMOJOTrHYSCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OTIPENEISATh COOCTBEHHYIO TIO3UIHUIO TI0 OTHOMICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE YYHUTBIBATH B CBOUX JCHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSAMU U COLUAIBHBIM
MOJIOKECHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOTHEHUSI YYEOHBIX,
[I03HABATEJIBHBIX W MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUICKON TPa’KAAHCKOM MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PonnHON, ropmocTy 3a CBOM Kpal, CBOXO

POI[I/IHy, CBOH S3BIK U KYJIbTYPY, HPOILIOC U HACTOAIICC MHOTOHAIIMOHAJILHOT'O HApOoaa POCCI/II/I;

HEHHOCTHOC OTHOUICHHWE K TIPUPOAHOMY HACICIUKO W IaMATHHUKaM MPpUPOIHI,
JocTxeHusM Poccuu B HAaYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OICHMBAThL BKJIaJ pOCCHﬁCKHX y‘{éHBIX B CTAaHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, MMOHUMAaHUS 3HAYEHN OMOJIOTHY B IO3HAHUU 3aKOHOB IpHUPOALI, B )KU3HHU YCJIIOBCKA U
COBpPCMECHHOTI'O O6H.ICCTB8.;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHr0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA:

JCTETUYECKOE OTHOILEHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHMUI;

IIOHUMAaHHEC SMOIIMOHAJIBbHOI'O BO3IIGI7[CTBPI$I JKHBOM npupoAbl 1 e€ OCHHOCTH,

TFOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPECMJICHUC IIPOABJIATH
KadyeCTBa TBOp‘IGCKOf/’I JIMYHOCTH,

5) puzuueckoro  BocnuTaHMsl, (OPMHUPOBAHHS  KYJBTYPHl  3I0pPOBbSI U
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

IIOHMMAaHKE U peau3ays 3J0poBoro 1 6e3onacHoro oopasa *Hu3HH (310pOBOE MUTAHUE,
coOI0ICHNEe TUTUEHUYECKUX IMPaBUWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
peryisipHas (u3MuecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LIEHHOCTH MpaBWJI WHIUBUAYAIbHOIO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOCH;

OCO3HaHUE IOCJIECJCTBUI M HENPUSTHUS BPEIHBIX MPHUBBIYEK (YMOTPEOJIEHUS aIKOTOJI,
HapKOTHUKOB, KYpEHHUs);

6) TPYa10BOT0 BOCIIMTAHUSI:

TOTOBHOCTbH K TPY/y, OCO3HAHUE [IECHHOCTH MacTepCTBa, TPYAOI00uE;

TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTH TEXHOJIOTHYECKON n COHI/IaHBHOﬁ
HAIPABJIICHHOCTH, CIOCOOHOCTh WHHIMHPOBATH, IUIAHUPOBATH M CaMOCTOSTEIHHO BBIMOJIHATD

TaKYyIO ACATCIIbHOCTD,

WHTEPEC K pa3nuHbIM cepaM MpoecCHOHATBPHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH
JKHU3HU,



7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 1€JIecO00pa3Hoe OTHOIIEHHE K PUPOIE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHNUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITA MJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPYKAIOILIEH Cpeibl;

OCO3HaHHE ITI00aJIBHOIO XapaKTepa 3KOJIOTHYECKUX MPOOIeM U IyTel UX perieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPHOOPETACMbIC TP U3YUYCHUH OMOJIOTHH 3HAHHS M YMEHUSI
OpU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPUPOIONOIB30BAHUEM (COOIIIOICHHE
NpaBUI MMOBEJCHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHUE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKaloLeHd IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNPHUATHBIE KOJIOTMYECKHUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NPENOTBPALLATD UX;

HAJIMYKUE PA3ZBUTOTO SKOJOTMYECKOTO MBINUIEHUS, 3KOJIOTMYECKON KYJIbTYPhI, OINBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IpPAKTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU IESITETBHOCTH IKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKlu M OOLIECTBEHHOW TPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENbCKOW  KYJbTYpbl Kak  CpeACTBa
B3aMMOJICUCTBUS MEXIY JIFOAbMHU U MIO3HAHUS MUPA;

MOHMMaHHUE CenU(PUKU OMOJIOTMM KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PaLMOHATIBHOIO HayYHOI'O MBIIIICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTABICHUs 00 OKpYyKarolieM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, dYeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH IPOoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM LIMBUIIM3ALMU: O0ECTIeYeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecrieueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, palllOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B LIEJISX MOBBILIICHUs 00MIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIIMOHAJIHHON
rPaMOTHOCTHU o0yuaroumxcs, GopMUpyeMoil Mpu N3y4eHUU OHOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB TO3HAHHUS, HUCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONMy4aeMmble 3HAHUS JUIS aHaiuu3a U OOBSICHEHHs SBICHUN
OKPY’KAIOIIET0 MHpa M TMPOUCXOIANMX B HEM HM3MEHEHUW, YMEHHE JeiNaTh OO0OOCHOBAHHBIC



3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJYYCHHA
JOCTOBCPHBIX BBIBOOOB,

CIIOCOOHOCTh CaMOCTOSATENHLHO HCIOJIB30BAaTh OHMOJIOTHMYECKHE 3HAHUS IJIs1 PCIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATHL MMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATECIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTb K HENpPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM IO OMOJIOTMUM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI Y4eOHOTrOo mpeaMeTra «bHONorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClleloBaHue, HAONI0/eHUe, U3MEpEHUe, HKCIEPUMEHT M JIpyrue); YHUBEpCalbHbIE
yueOHble JeiCTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHne (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4yeOHble AEUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

B pesymbraTe u3yueHus OHOJOrMM Ha YpPOBHE cpenHero oomiero oOpa3oBaHUS Y
oOyuaromerocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHUKATHBHbIC YHUBEpCaJbHble Y4eOHbIE JEWUCTBUSA, pETYyISTHBHbIE YHHBEpCajIbHbIC
y4eOHbIe ICUCTBUS, COBMECTHAS JIEATEIHHOCTD.

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OoOIIero oOpa3oBaHMs
JOJIKHBI OTPAXKaTh:

OBiaieHne YHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aAKTyalIM3HpPOBATh MpoOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCMOJb30BaTh TNPH OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABINUBATH CBSI3U C APYTUMH MTOHITHUSIMH ),

OIPCACIATL LCIU ACATCIBbHOCTH, 3aJaBas IIApaMCTPbl U KPUTCPpUU HX HOOCTHUKCHUA,
COOTHOCHUTD PE3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCMOJIb30BAaTh OMOJIOTMYECKUE MOHATUS I OObSICHEHHUS (aKTOB W SBICHUH >KUBOU
MIPUPOJIBL;



CTPOUTH JIOTUYECKUE paCCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

IMPUMCHATE CXEMHO-MOJCJIIBbHBIC CPCACTBA AJId MPCACTABICHUA CYIICCTBCHHBIX CBs3EH U
OTHOIIICHUM B HN3Yy4aCMbIX OMOJIOTHYECKUX O6’B€KTaX, a TaKKC HpOTI/IBOpe‘lI/Iﬁ pasHoOro poaa,

BBISABJICHHBIX B pa3JIMYHBIX I/IH(bOpMaL[I/IOHHBIX HCTOYHHKAX,

pazpabarbiBaTh IUIaH peHICHHWs MNpoOJIeMbl C  Y4ETOM aHAM3a  HMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIBHOCTHb, OLICHUBATH COOTBETCTBUC PE3YIBTATOB ILECIIAM,
OLICHUBATh PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH PabOTy B YCJIOBHUSX pPEallbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
paspelieHus npodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
pELIeHUs TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOJIOB NTO3HAHNUS;

WCIIOJb30BaTh DPA3JIMYHbIC BUIbl ACATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHMS, €ro
UHTEPIpETalNH, NMPEoOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPH

CO31aHHuH y‘le6HbIX 1 COOUAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHbIﬁ THUII MBIIIJICHU A, BJIAJACTD HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMHU
INOHATHUAMU U METOJdAaMMH,

CTaBUTb H (bOpMy.]'II/IpOBaTB COOCTBEHHBIC 3aga4u B O6p&30B8.T€HBHOI>i JACATCIIBHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3WM W AKTYAJIU3UPOBATH 3a4dady, BBIABUIATb
THUIIOTE3Y eé peuiCHus, HAXOAUTb AapPryMEHTHI I OOKa3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIIM3UPOBATHL TIIOJYYCHHBIC B XOJAC PCHICHUA 3aladyu pPE3YyIbTaThbl, KPHUTHYCCKU
OLICHUBAThb UX NOCTOBCPHOCTD, MIPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCIIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK TEPEHOCA CPEJICTB M CIOCOOOB JCHCTBUS B
npodeccHoHaNbHYIO Cpey;

YMCThb IEPpCHOCUTL  3HAHUA B IMO3HABATCJIIbHYTO )51 MPAaKTUYCCKYHO obOmactu
KHU3HCOCATCIIbHOCTH,

YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX NPCIMCETHBIX O6J'I3.CTGI7I;



BBIIBUTATh HOBbIE WJAEU, NMpeajaraTb OpPUTHHAIbHBIE MOAXOAbI W pEIICHUs, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (Tekcte ydyeOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpM
MIPE/ICTABJICHUS], KPUTHUYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMyIIMpOBaTh 3aMpoChl W MPUMEHSTh Pa3IMYHBIC METOJbl TPU IMOUCKEe W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOUMOMH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPILECHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOIB30BAaHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpEACTaBICHUS OUOJOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

HCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CPEIACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uH(popMaLuel: MPUMEHITh XUMUYECKUe, (U3NYECKUe U MaTeMaTHYeCKHE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJIB30BaTh U IPEoOpa3oOBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIIUTHl MHPOpPMALWH, HHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJiajleHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1efiCTBUSIMU:
1) oomennue:

OCYHICCTBJIAT KOMMYHUKAIINHU BO BCCX C(l)ean JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU IIO CYHICCTBY 06CY)I(,Z[8.CMOI>’I TCEMBI (YMeHI/Ie 3a1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npe)lnaraeMoﬁ 3aaa4yd, YUYWUTbIBATb MHTCPEChI H
COri1aCOBaHHOCTb HO3I/II_II/II71 APYrux y4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

pacrio3HaBaTb HeBep6aanHe cpeacrBa O6IJ.I€HI/IH, INOHHUMATb 3HAYCHUC COIMAJIbHBIX
3HAKOB, IPCANOCBIIIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHI)IX chyauHﬁ, YMCTb CMATYATh KOH(l)J'II/IKTI)I n
BECTHU IICPETOBOPLI;

BJIAZICTh PA3JIMYHBIMHA crocoboamMu O6H_ICHI/I$I )51 B3aI/IMOI[eI>’ICTBI/I$[, IOHUMAThb HaMCPCHUA
APyrux J'IIOI[Cﬁ, NPOABJIATH YBAXKUTCIBHOC OTHOIICHHUEC K CO6CCCI[HI/IKy n B KOppeKTHOﬁ (I)opMe

(GhOopMyIMpPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHasl eI TeJIbHOCTh:



MOHUMATh W HMCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHOW W MHIUBHUIYaIbHON pabOTHI MpH
peIIeHNH OMOJIOTHYECKON TTPOOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOACHCTBUS MPH PEILICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHH C Yy4E€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

MIPUHUMATh LI€JIM COBMECTHOM JI€ATEIBbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ NOCTMKEHHIO: COCTAaBJATH IUIAH JACHUCTBHUM, PACOPENCISITH POJIU C Y4ETOM

MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OLICHHUBATh KAUYeCTBO CBOEIO BKJIAJIa U KaXKJAOr0 yYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATL MO3UTHBHOC CTPATCrM4YCCKOC IMOBCACHHUEC B Pa3JIMYHBIX CHTYyallUdX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PeryJIsATUBHBIMH J€fiCTBUSIMU:
1) camoopraHu3anus:

KCIIOJIB30BAaTh OMOJIOTMYECKHE 3HAHUS JJIs1  BBIABJIICHUA HpO6H€M H HUX PCIICHHA B
KHU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JNEMCTBUAX M IMOCTYNKaxX IO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKpYKaroIlIuX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIbHYIO NESATENIbHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U

JKU3HCHHBIX CUTYallUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELICHUs IPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIUIMH B pPa3HBIX
00JacTsX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTBb KOPPEKTUBBEI B ACATCIIBHOCTHb, OLICHHBATH
COOTBETCTBHUEC PE3YJIILTATOB LECIAM;

BJIaACTh HaBbIKaAMH IM03HABaTeILHOMN pe(l)J'ICKCI/II/I KaK OCO3HAaHUA COBCPUIACMBbBIX ﬂeﬁCTBHﬁ
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh HpI/IéMbI pe(i)JICKCI/II/I
IJI1 OLICHKKU CHUTYyaluu, BBI60pa BEPHOI'0 PCIICHUA,

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPH aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE CeOSl U IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNIbTAaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIOCOOHOCTh IOHUMATh MUP C MMO3UIMU APYroro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yibTaThl OCBOSHHS COAepkaHHs ydeOHoro mpeamera «buomorus» Ha
yriry0néHHOM yYpOBHE OPHEHTHPOBAHBI Ha obecricueHue npoQHIBLHOTO
o0yueHus oOydaromuxcst Onosnorud. OHU BKJIIOYAOT: cieUUpUUEcKUe JUisl OMOIOrMM Hay4HbIE
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHH IO OCBOCHHIO, MHTEPIIPETAlMd U NPEoOpa30OBaHHIO
3HAHUH, BUJBI JAEATEIBHOCTH MO TOJXYYEHUIO HOBBIX 3HAHWWA M MX MPUMEHEHHIO B PAa3IMYHBIX
y4eOHBIX, a TaKke B peaJbHbIX JKU3HCHHBIX CHUTyauusx. [IpeqMeTHbe pe3yNbTaThl
IPEJCTABIICHBI 110 T0JIaM H3y4YCHUSI.

[IpenmerHble  pe3ynbTaThl OCBOEHUs yudeOHoro mpeamera «buomorus» B 10
Kaacce JOJDKHBI OTpaXkarh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTHUHU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHWUU 3aKOHOB MPHUPOABI H
petieHuu mpo0JIeM PalMOHATEHOTO MTPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCHICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHHE CUCTEMOM OMOJOrMYecKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliye
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiHu3M, IrOMEeocTas,
CaMOpEryJIsilMs, CaMOBOCIIPOU3BEICHHUE, HACTIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHE),
Oouonormueckue Teopun (knerouHas Teopusi 1. llIBanna, M. Illnelinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHHUs, PACLIEIUICHUS, YUCTOTHI FaMeT, HE3aBUCUMOro Hacienosanus I'. Mengens,
TOMOJIOTUYECKUX PSJOB B HaCleICTBeHHOW wu3MeHunBoctu H. W. BaBumoma), MpuHITUTIBI
(KOMIUIEMEHTAPHOCTH);

BJIAICHUC OCHOBHBIMH MCTOJaMH HAYUYHOT'O MO3HAHUS, UCIIOJIB3YCMbIX B OMOJIOTHYECKUX
HCCICAOBAHUAX KHUBBIX 00BEKTOB (OHI/ICElHI/IC, HU3MCPCHUC, Ha6J'IIO,Z[eHI/IC, 3KCHepI/IMCHT);



YMEHHE BBIICISATH CYIICCTBEHHBIC TPH3HAKU: BHPYCOB, KIETOK HMPOKAPUOT M JYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCJIe OaKTepuii, IpHOOB, pacTeHUIA,
JKUBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/II;'I, JKHUBOTHBIX, YCJIOBCKA,
IPOLECCOB KU3HEACATCIBHOCTH, IPOTEKAIONMX B OPraHU3Max pPAacTCHHH, JKUBOTHBIX U
YeJI0BeKa, OMOJIOTMYECKUX MPOLeccoB: oOMeHa BemecTB (MeTaboIn3M), IPEeBPaICHUS SJHEPTUH,
Opo>keHHs, aBTOTPO(GHOr0 U TeTepOTPOPHOro THIIOB NHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Meli03a, TaMeToreHe3a, IMOpHOreHesa, HOCTIMOPHOHAIBHOTO PAa3BUTHS, PA3MHOKCHUS,
VH/MBU/IyaIbHOTO pa3BUTUS OpraHu3ma (OHTOreHe3a), B3aHMMOJCHCTBHUS T'C€HOB, I'eTEpO3HCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIIMBATH B3aUMOCBSI3U MEXKIY OpPTaHOMIAMH KJICTKH M MX (DYHKIHSIMU,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M X (QYHKIUSMU, MKy OpraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KUBOTHBIX M 4YEIIOBEKa M WX (QYHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
(GYHKIMSAMHU, MEXKIy dTallaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHMKIA M YKH3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMd AMOPUOHAILHOTO PAa3BUTHS, TEHOTUIIOM H  (DEHOTHUIIOM,
dbeHoTunoM u pakTopamMu CpeJibl OOUTaAHNS;

YMCHHC BBIABJIATHL OTJIWMYHUTCIBHBIC IMPU3HAKU JKUBBIX CHCTCM, B TOM YUCIIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC HCIIOJIB30BATh COOTBCTCTBYIOIIHUEC APTyYMCHTHI, 6I/IOJIOFPI‘~I€CKYIO TCPMUHOJIOTUIO
N CUMBOJIMKY IJI1 AOKA3aTCJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYCCKUX I'PYIIIL,

YMCHHUC pPEIIaThb OMOJIOTHYCSCKHUE 3ala4i, BBIABJIATL HNPUYIUHHO-CIICACTBCHHBLIC CBA3U
MCKAY HUCCICAYCMbIMU OHOJOrHYECKUMU mnpooeccaMu H ABJICHHUAMHU, ACJIIATb BbIBOJAbLI H
IMPOrHO3bl HA OCHOBAHHHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIOJHATH JTAOOPATOPHBIE W MPAKTUYECKUE pabOThI, COOJIIOIAThH MpaBUia MPH
a00Te ¢ y4eOHBIM U JIA00PATOPHBIM 000PYI0BAHUEM,
b

YMCHHEC BbIABUTATh THUIIOTE3bI, MPOBCPATH HNX ISKCICPUMCHTAJIBHBIMU CPEACTBAMU,
q)OpMy.]'II/IpySI [eJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATHI U ACJIaTh BHIBOBI,

YMCHHE Y4YaCTBOBATh B y‘le6HO'I/ICCHeﬂOBaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIHUIINHC, HpOBOI[PIMOfI Ha 0a3e IIKOJbHBIX Hay4YHBIX O6HI€CTB, n Hy6J’II/I'-IHO MMpeaACTaBIATh
MMOJIYYCHHBIC PE3YJIbTAThl HA YHCHUYCCKUX KOH(I)CpCHHI/IHX;

YMEHHUE OIICHWBAaTh JSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHMA B 00jacTu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO31aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyAyIleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0OiacTu OHONOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,
MUIIEBON TMPOMBINIJIEHHOCTH, YIAyOJsATh TO3HABaTEIbHBI WHTEpPEC, HaIpaBICHHBIN Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH TpodecCud U MPOJOIKEHHE OHOJIOTUYECKOTO
00pa3oBaHUs B OpraHU3alMIX CPEIHETO NPO()ECCHOHATHLHOTO U BBICIIETO OOpa30BaHUA.

HpC,Z[MCTHLIC PE3YJIbTAThI OCBOCHUA yqe6H0ro npeamMeTa «buomorus» B 11
Kjlacce NOJIKHBI OTpaXXaThb:



cOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIN OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B
(GOopMUPOBaHNN COBPEMEHHOI €CTECTBEHHO-HAYYHOH KAapTHHBI MHpPA, B TMO3HAHWM 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUH BOIPOCOB
paLMOHAIIBHOTO PUPOJONONB30BaHUs, W B (HOPMHPOBAHMM IIEHHOCTHOTO OTHOIICHHS K
npupoze, oOIIEeCTBY, YENIOBEKY, O BKJAJ€ POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BHUTHE OHOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OINpENeiIeHUs U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAraloNMX OWOJIOTUYECKUX TEPMUHOB U TOHITHH (BHI,
JsKocucTtema, Ouocdepa), Oumomornueckue Teopun (dBosrorMOoHHAas Teopus Y. JlapBuHa,
CHUHTETHYeCKass Teopusi sBoitonuu), yueHus (A. H. CeepiioBa — o myTsiX M HamnpaBJICHUSIX
sposonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaitaOepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (mMunumyma FO. JIubuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOAAMH HAYYHOI'O IIO3HAHHS, HCIIOJIB3YEMBIMH B
OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX 00BEKTOB M DKOCHCTEM (OHI/ICB,HI/IG, HU3MCPCHHUC,
HaOJII0IeHNe, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHHS M OLCHKHM aHTPOIIOTCHHBIX U3MCHEHHH B
IPUPOIE;

YMCHHUC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHJOB, 6I/IOFGOIIGHO3OB, OKOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIDKYIIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QJUTONATPUYECKOTO U CUMITATPUIECKOTO BUAO00PA30BAHUS, BIUSHUS IBIDKYIIMX CHII YBOJIOLUH
Ha I‘eHO(l)OHII M[omyJiaianuuu, HpI/ICHOCO6JIeHHOCTI/I OpraHnu3MoOB K CpCIc O6I/ITaHI/I$I, qcpeaoBaHus
HAaIpaBJICHUH SBOJIIOIMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUH B DKOCHCTEMAX;

YMCHHUEC YCTAHABJIMBATH B3aUMOCBA3U MCXKAY NIpoLeCcCaMH 5SBOJKOOHH, ABUKYIIUMU
ChJIaMH aHTPOIIOICHE3a, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM H HpI/ICHOCO6JIeHI/I$IMI/I K HUM
OpPraHnu3MoB;

YMEHHUE BBIBIATH OTJIMYUTENbHBIE MPHU3HAKUA >KUBBIX CHCTEM, IMPUCIOCOOIEHHOCTH
BUJIOB K cCpele oOuTaHus, aOMOTHUUYECKMX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€ OPraHu3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX H3MEHEHHI B 9KOCHCTEMaX CBOEH
MECTHOCTH;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY /Ul JOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHCTEMATHYECKHX TpYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHMS, €IMHCTBA UYEIOBEUYECKUX pac, HE0OXOAMMOCTHU
COXpaHEHHsI MHOrooOpaszus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI HPUPOJIBI U
4eJI0BEYECTBA;

YMCHHE PpCIIATh OMOJIOTHYCCKUE 3ala4¥, BbIABJIATH MNPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HCCICAYECMbBIMU OMOJOTrHYECKUMU npouneccaMmm M SABJICHUAMHU, JACJIIAaTb BBIBOABI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATH Ja0OpaTOpHbIEe M MPAaKTUYECKHE paboThl, COONI0IATh MpaBuiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPITh WX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIupyS 1IEeTh NUCCIEAOBaHMS, aHATM3UPOBATh MOJYyUYECHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOIBI,



YMEHHE y4acTBOBaTh B Yy4EOHO-HCCIICIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO TMPEACTABIATH
IMMOJIYYCHHBIC PC3YJIbTAThl HA YHCHUYCCKUX KOH(bepeHI_[I/IHX;

YMCHHUEC OLCHUBATH THUIIOTC3bI W TCOPHUU O MNPOUCXOXKICHHUU IKU3HU, UYCIOBCKA H
YEJI0BEYECKUX pPac, O MPHYUHAX, MOCICACTBUSIX M CIoco0ax MpeIOTBPALICHUS TI00aTbHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIH BHIOOp Oyaylel npodhecCHOHAIBHON ACSTEILHOCTH
B 00macTi OHOJIOTHH, SKOJOTHH, MPHUPOJONOIb30BAHHS, MEIUIMHBI, OWOTEXHOJOIHH,
IMCUXOJIOTHHU, BCTCPpUHAPHHU, CCILCKOI'O XOSHﬁCTBa, HHH.IGBOﬁ MMPOMBIIIJICHHOCTH, }/THY6HSITB
MO3HABATEIbHBIA HMHTEPEC, HAMpPABICHHBIH HA OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJODKCHHE OHWOJIOTHYeCKOro o0pa3oBaHHMS B OPraHM3AIMsIX CpPETHETO
po(eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne

HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel

KonunuectBo yacoB

OnexTpoHHbIe (1I(POBHIC)

n/n Bcero KonTtpomnbHbIe [IpakTuueckue o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

1 buonorus kak Hayka 1 0 0 [[BubmunoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

2 JKuBbie cUCTEMBI U UX U3yUYCHUE 2 0 0 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41cc74]]

3 buonorus knetku 2 0 0.5 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

4 XuMHU4ecKasi OpraHu3aIus KJIeTKA 10 0 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41cc74]]

) Crpoenue u QyHKIMH KIETKA 8 0 2 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

6 OOMeEH BelIeCTB | NMPEBpAICHUE SJHEPTUH B 9 0 1 [[bubmmoTeka [IOK
KIICTKE https://m.edsoo.ru/7f41cc74]]

7 HacneacTennas nagopManus u peanu3anus eé 9 0 0.5 [[bubmuoTexa [JOK
B KJIETKE https://m.edsoo.ru/7f41cc74]]

8 JKW3HEHHBIN LUK KIETKU 6 0 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

9 Crtpoenue u pyHKIIUN OpPraHU3MOB 17 0 1.5 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41cc74]]

10 Pa3MHOX€EHME U pa3BUTHE OPTaHU3MOB 8 0 1.5 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41cc74]]

11 I'eneTnka — HayKa O HacIEACTBEHHOCTH U 2 0 0.5 [[BubmunoTexa [JOK
W3MEHYHUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41cc74]]

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41cc74]]

14 I'eneTHnka yenoBeka 3 0 0.5 [[BuomuoTeka [JOK
https://m.edsoo.ru/7f41lcc74]]

15 Cenekiusi opraHU3MOB 4 0 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41lcc74]]
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16 buoTtexHonorust U CHHTETUYECKAsE OHOIOTHS 4 0 0 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]

17 PesepBHOe Bpems 1 0 0 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41cc74]]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 0 13 |
11 KJIACC
Ne HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl KomnmuecTBo yacos DnexTpoHHbIe (ITUPPOBBIC)
/I Bcero Kontponbsubie [IpakTrnueckue o0Opa3oBaTebHbIE PECYPCHI
paboThl paboThI
1 3apokeHUE U Pa3BUTHE IBOJTIOLMOHHBIX MPEJICTABICHHUH B 4 0 0 [[bubmmoTeka [TOK
OuosIorun https://m.edsoo.ru/7f41cc74]]
2 MUKpPO3BOIIONHS U €€ PEe3yIbTaThl 14 0 2 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41cc74]]
3 Makpo3BoJIroLHs U € Pe3yIbTaThl 6 0 0 [[bubmuoreka [TOK
https://m.edsoo.ru/7f41cc74]]
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMiie 15 0 15 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
S [IpoucxoxaeHre yeaoBeKka — aHTPOIOTeHE3 10 0 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
6 DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB U 3 0 0.5 [[bubmuoteka [IOK
HAJIOPraHU3MEHHBIX CHCTEM C OKPYKAIOIIEH CpeIoit https://m.edsoo.ru/7f41cc74]]
7 Opranusmsl 1 cpesia 0OUTaHUs 9 0 15 [[bubmamnoreka LIOK
https://m.edsoo.ru/7f41cc74]]
8 DKOJIOTHS BUAOB U MOMYIIALIUN 9 0 0.5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41cc74]]
9 DKOJIOTHS COOOIIECTB. DKOIOTUUECKUE CHCTEMBI 12 0 0.5 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
10 | buocdepa — rirodanbpHAs IKOCHCTEMA 6 0 0 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f41cc74]]
11 | YemoBek 1 OKpysKaroiias cpeaa 6 0 0 [[bubauoreka [IOK
https://m.edsoo.ru/7f41cc74]]
12 | Pe3epBHOE BpeMs 8 0 0 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f41cc74]]

J06aBUTH CTPOKY

OBIIEE KOJIJMYECTBO YACOB 10 ITIPOTPAMME [ 102 | 0 75 |
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