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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamety "buomorus" (manee - OGuosiorus) Ha
YPOBHE CpeJIHEro 0011ero oopazoBaHus pazpaborana Ha ocHoBe DenepaabHOTro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanuu B Poccuiickoi
Oenepanuny, GI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TMpeaMeTa
«buonorus» W OCHOBHBIX TOJOXKEHUH (enepanpbHOil pabouelt MpPOrpaMMbl
BOCIIUTAHU.

VYueonsiii npeamet «buosorus» yriayonénHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBNISICTCS. OJHUM W3  KOMIIOHEHTOB MpPEAMETHON  o0nactu
«EcrectBeHHO-HayuHble npenmMeTb». CornacHo mnonoxenusm PIOC COO
npoduabHble y4eOHBIE MpEeAMEThI, H3ydaeMble Ha YIriayOJIEHHOM YpPOBHE,
SBJISIIOTCS cr1ocoOoM auddepeHnmanu 00y4deHu st Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMsI W TMPHU3BAHBI OOECIEUNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICIIUM
oOpa3oBaHueM. B To e BpeMs KaKIbld U3 ITHX YYEOHBIX MPEIMETOB JTOJDKEH
ObITh OPHEHTUPOBAH HA TMPHUOPUTETHOE pEIIeHHEe O00pa30BaTENbHBIX,
BOCIIUTATENBHBIX W Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C MpoQopHEHTAINEH
oOydaromuxcsi M CTUMYJIUPOBAaHHMEM HWHTEpeca K KOHKPETHOW o0mactu
HAay4yHOTO 3HaHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOW, HKOJOTHUEH,
MICUXOJIOTHEH, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMY mnpeaMmetry "buonorus" na€r npeacrtaBieHHUE O
e M 3aJav4ax u3ydeHus: yueOHoro mpeameta «buonorus» Ha yriayOonéHHOM
YpOBHE, onpeaesieT 00si3aTesibHOe (MHBAPUAHTHOE) MPEAMETHOE COEp KaHue,
€ro CTPYKTYpHpOBaHHE MO pa3jiesiaM W TeMaM, paclpeesieHHe MO Kiaccam,
PEKOMEHIYeT MOCIEN0BATeIbHOCTh M3YUYCHHsI Y4eOHOTO Marepuaia ¢ y4eToM
MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTMKH Y4eOHOTO TMpoIriecca,
BO3pPACTHBIX OCOOEHHOCTeW oOydarommxcs. B mporpamme 1o Ouosioruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C W3YYCHHEM OWMOJOTHH Ha YPOBHE
OCHOBHOro 001mero oOpa3oBaHus, Onarojapss 4YeMy MpPOCMaTpHUBAETCS
HANPaBJIIEHHOCTh HAa TMOCJEIYyIOIIee pa3BUTHE OWOJIOTUYECKUX 3HAHHIA,
OpUEHTHPOBAHHBIX Ha ()OPMUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTaBICHUI O 3A0POBOM 00Opase >KMU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarolleil npupogHoit cperne. B
mporpaMMe Mo OMOJIOTHH TaKKe MOKa3aHbl BOZMOXKHOCTH Y4eOHOTO TMpenMera
«buonorus» B peanmmzanum TpedoBanuit PI'OC COO Kk MUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEIMETHBIM pe3ylibTaTaM OOy4YeHHS U B
(GOopMUPOBaHNN OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHON JEATEILHOCTH
00y4Jaromuxcsi MO0 OCBOSGHUIO COJIEpKaHUsI OUOJOTUUECKOTO OOpa3oBaHUs Ha
YPOBHE CpeJHET0 00111eT0 00pa30oBaHus.

VYueOubiit  mpeamer «buosorus» Ha  ypoBHE CpeAdHEro  oO0IIero
oOpa3oBaHUsI  3aBepiliaeT OWOJOTHUYECKOe oOpa3oBaHWe B  IIKOJIE U
OpUEHTHPOBAH HA PACIIUPEHUE U YTriyOJaeHne 3HaHW 00ydJaromuXcsi O JKUBOK
IPUPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOM OHOJOTHM, dSMOPUOJIOTUH U
OWOJIOTHH Pa3BUTHS, TEHETHUKH, CENEKINH, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
yUEHUS U DKOJIOTHH.

Nzydyenne ydeOHOTo mpenmera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
Ouonornyeckoro oOpa3oBaHMsi B By3aX W OpraHu3alUsX CpPEIHEro
npodeccroHanbHOT0 00pa3oBaHusi. (OCHOBY €ro COJEPKaHHUSI COCTABIISIET



cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YUYEHUU O0YYarOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX pa3efioB OHMOJOTMHM Ha YPOBHE
OCHOBHOTO o0Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuU3M€  4YeJOBEKa,  OOIIMX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIsi TOCJIEIYIOUIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takyke uHTErpaiusi OMOJIOTHYECKUX 3HAHUM C COOTBETCTBYIOIIUMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU M3YYCHUH (PUMKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CornacHo WM, H3y4arOTCAd CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC IJIA
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3aIllUU, BOJIOIUHA OPTraHUYECKOTO MUpPa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOr0o pa3sHooOpas3usi muianetbl. Tak, B 10
KJIacC€ M3y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHUU Pa3BUTHUS, TEHETUKH U CEJIEKIUU, OMOTEXHOJIOTUH U
CUHTETUYECKON OWOJOTUH, aKTYaJU3UPYIOTCS 3HAHUS OO0ydYarouuxcs II0
O0oTaHUKe, 300JI0TMH, aHaToMmuH, (Qu3uonorun uyenoBeka. B 11 kmacce
U3YYarOTCs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOnbi mpenmer «buosorus» Mpu3BaH = 00ECHEUYUTh OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOPa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHUKEHUSX,
COBPEMEHHBIX  MCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Owonornueckux 3HaHuWW. [l pa3BUTHA W TMOJJAEpKaHUS ~ WHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsiy CO  3HAYUTEIBHBIM  O00BEMOM
TEOPETUYECKOTO0 Marepuajga B COJEpPKaHUU TNPOrpaMMbl TIO OHUOJOTHHU
MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W Pa3BUTUS TOW WU
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
penieHre BaXKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yueOHOro mnpenmera «buonorus» Ha yriayoaéHHOM
ypOBHE —  OBJAJCHUE OOYyJalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
nprUOOpETeHNEe YMEHUI UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHOr obacTh PO eCCHOHAILHOW JCATEILHOCTH, CBS3aHHOW C
Ouosnorue, WiIM K BBHIOOPY Y4eOHOTO 3aBelNEHUS JUIA TPOJOJIKEHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

JlocTikeHne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriyOJI€HHOM ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEIYIONINX 3a7a4:

OCBOEHHE OOYyYaIOIUMHUCS CHCTEMbl OMOJOTMYECKMX 3HaHUU: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W MpPaBUJIAX, COCTABISIOIIMX COBPEMEHHYIO E€CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH, MHOTO000pa3suu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTaHW3M, TOIMYJSAIus, BUJ, OHMOTEOIEeHO3,
ouocdepa); O BBIIAIOMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICTOBAHUSX B
OMOJIOTHH;

O3HAKOMJICHHE OOYYalIIMXCA C METOJaMU TIO3HAHUS >KHUBOW TMPHUPOIBI:
HCCIIEIOBATENIbCKUMH  METOAaMU OUOJIOTUYECKUX HayK (MOJIEKYJISIpHOU U



KJIETOUHOM OHOJIOTUM, SMOPHOJIOTUA U OWOJIOTHU pPa3BUTHS, TEHETUKU U
CEJIeKIIMM, OHOTEXHOJOTMM U CHUHTETUYECKOM OHOJOTHH, NaJICOHTOJIOTHH,
AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B mpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOIIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HaXOAUTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTHU M COIMATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npobiieMaMu 4YeJI0BEeYeCTBa; OLEHUBATH MOCIEACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUpOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBaTH U  COOJIOJATH  MEPbI
npouakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B TIPUPOC
u oOecriedyeHusi 0e30MacHOCTH  COOCTBEHHOM  YKU3HENEATENBHOCTH B
YpE3BbIYAMHBIX ~ CUTYyallMsIX MPHUPOJAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM B TIpollecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U
COBPEMEHHBIMH HCCJIEJOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMami,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJICI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y OOYYAIONINXCSI IIEHHOCTHOTO OTHOIICHHS K JKMUBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
PUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHHUI;

npuoOpeTeHre OO0y4arolMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIONH30BaHUU (COOIIOICHUE MPABUI TOBEACHUS B MPHUPOJE, OXPaAHBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAIOMIMX  JiroAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieueHue 0e30macHOCTH KU3HENEATEIHbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MMOBCETHEBHOMN KU3HU;

CO3JJaHME YCIOBHM JJIS OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJIbHON oOpa3zoBaTeabHON TPacKTOpUHU, CIOCOOCTBYIOIIEH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHINBUyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YuCiIO 4YacoB, OTBEAEHHBIX Ha M3yyeHHE OHOJIOTMM Ha
yriyOJIEHHOM YpPOBHE cpeHero obmiero odpazoBanusi, coctanisieT 204 gaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CHEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHUE OWOJIOTMYECKOTO OOpa3oBaHMsS B OpPraHU3AIMSAX CPETHETO
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBJISIETCSI MPOBEJECHUE JTA0OPATOPHBIX M MpaKkTHUecKuX pador. Taxxke
ydqacThe  OOyd4arolmuxCsi B  BBINOJHEHWH  MPOEKTHBIX U y4eOHo-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotenb, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), ouochepusiii. Ilporneccrl, mpoucXoAAIUe B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOT0. JKU3Hb Kak (hopma CyIecTBOBAHMS
marepuu. Hayku, wu3yyamomye KUBBIE CUCTEMbI Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEPEHUE, DOKCIIEPUMEHT, CcuUcCTeMmaru3auus, MertaaHam3. [lonsatue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u npoBepka runore3. Hynesas runotesa. [lorstue BoIOOpKU U e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yNbTaToB. [[pUUMHBI HUCKaXKEHUSA PE3YJIbTATOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opraHusmay, «buoreorenos», «buochepay, «MeTobl
M3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OHOJOTHMU: MHKPOCKOIHS,
xpoMmarorpadusi, d1eKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhnoe (npusicuznennoe) uzyuenue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- U YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckue moauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB OenkoB. CTPYKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oeika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHOcaxapuabl,  Aucaxapuibl,  OJHrocaxapuibl U
nosmcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurnunepuasi, Gochoaumnuabl, BOCKU, cTepouibl. buonorndyeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunsl. [Tpuaiun kommiementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JNHK — nBoiinas cnupanb. MecToHaxoxaeHrne M Ouosiormueckue (PyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B mMoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, MX (PYHKITUU
B Kietke. /[pyeue wnykneosuompugocpamor (HTD). CexBenmpoBanue JIHK.
Memoowbl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS,
Komnviomepuwiii  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yIIeBoJ0B», «CTpO€HHE MOJEKYJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

CrtpoeHue mpokapuoTHYeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei.  OcCOOGHHOCTHM  CTPOCHHUS  TeTepoTpodHOM W aBTOTpOdHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatuueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruéHnas auddysus), aKkTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumiaemocts MmemOpanbl. Pabota
HATPUI-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. IK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIHUUA KJIETOYHOM CTEHKU PACTCHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnasmarudeckas cetb (JI1C), anmapat [onbKH, TU30COMBI, HX CTPOSHUE
u (yHkuu. B3auMoCBsI3b OTHOMEMOpPAHHBIX OPTraHOWAOB KiIeTKU. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onrvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeEIIECTB B KiIETKE. Bakyoiln pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHIPUN W
mactua. [lepBudnbie, BTOPUYHBIC U CJIOKHBIE TUTACTHU I (DOTOCUHTE3UPYIOIUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CrpoeHHME U JIBIDKCHHE OJKIYTUKOB M PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuonb. berku, accoyuuposauHvie ¢
Muxkpoguramenmamu u Mukpompyooukamu. Momoprwie 6enxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
U GpyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
AYKapHUOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOMPENApaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue mia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIB€ CTOPOHBI MeTa0oym3Mma. THIIbI
oOMeHa BeIEeCTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacTHe KHUCIOpoJa B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe O0ECIeUYeHHe KIIETKH: IMpEeBpaIlieHHe
AT® B o00MmeHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonu3zma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentsl. Otinuus  (GepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCJNKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll U okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce GorocunTeza. CBetoBast 1 TeMHOBas ¢asbl. Domoovixanue, Cs., Cs- u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusuue
paznu4HbIX (AKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaueHHEe (POTOCUHTE3A.

XEeMOCHHTE3. Paznoo6pasue OPraHU3MOB-X€MOCUHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTEpPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxeHUs U uX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe okuCIEHUE, WK KJIETOYHOE JIbIXaHWe. Pojb MUTOXOHApUHT
B Ipoleccax OHMOJOTHMYECKOTO  OKHCiIeHHus. Llukimuyeckue — peakmum.
OxkucnaurensHoe (ochopuiipoBanne. Juepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 myTH OOMEHa BEHIECTB TMepea  aHadpoOHbIM. DP(HEKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetst: Jx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUl OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTopnass padora «M3ydueHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO paCIICIIIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLIECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U Peajiu3anus €€ B KIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. lIpUHIOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMOBI  TPAHCKPHUIILIMHU:  KOMILJIEMEHTAPHOCTh, AHTHUIAPAJUIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npedcmasierus o cmpoenuu eeHos. Opranuzaisi reHoMa y
MPOKApPUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y Mpokapuot. ['unoresa
oniepona (. XKako6, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pezynrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxmepuogacos. Obpamuas mpancKpunyus, pedepmasa, UHmezpasda.

Bupycubsie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oOanHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyure.  Ilpoepammupyemvie  @ynkyuu 6eaxos. Cnocobvi 0ocmasKu
JleKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuibel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3naHnue MOAEIH BUPYCAY.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI UHTEP(DA3HI.

Marpuunsbin cuate3 JAHK — perumkanus. [Ipunanuner permkanun JITHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexannsm perukarnuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u

TeaoMepasza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsanusa Mmutotnueckoro nukia kietku. [Iporpammupyemast KieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ouounHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JeMoHcTpanuu

Tabmuubr 1 cxembl: «KU3HEHHBIM UK KIETKH», «Mutos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpOEHUS U JKU3HENCSATEIBHOCTH  OJHOKIIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OJHOKJIETOYHBIC TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIluHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOeHUs, QYHKIUN U
pPAacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. OYHKIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena oprann3mMoB. Kapkac pactenuit. CkeneTbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHblil 1 BHYyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHUYHOE. J|BUKEHNUE MHOTOKJIETOYHBIX PACTCHUI:
TPONIU3MBI M HACTHU. J|BH>KEHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE MHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luiieBapuTeNbHBIE  HKEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opraHu3moB. Jlpixanue pacreHuil. JIpIXaHue IKUBOTHBIX.
Huddysus razoB yepe3 NoBepxXHOCTh KieTkU. KoxHoe apixaHue. J[pixarenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUU JIETKUX Yy MNOTUL W MJIEKONUTAOMUX. Perymsuus apIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOIHMOHHbBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
PaGoTa cepaua u e€ perynsus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beiaenenue y
#KUBOTHbIX. CoKpatutenbHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelrs MW O00paTHOE BcachblBAaHME KAaK MEXaHU3Mbl pPaOOThl OpPraHoOB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW M BBIIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LMCTHI MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3zMa ot 6ose3nel. UMMyHHas cuctema yenoBeka. Kietounsiii u
rYMOpPaJIbHBIA UMMYHUTET. BpoXkI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHuTera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHI OpraHu3MoB. Poiib
BPOXKJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHU.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIIOLNUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
BoJIopociny, «baktepumy», «lIpocteiimme», «Opraibl IIBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeT0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucTeMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeynonosoctHeie»y, «(Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEeHOCHbIE CHCTEMBl MO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpeNaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacileryieHus Kpaxmana U OeNKOB MoJ JeHCTBHEM (DEepMEHTOB,
o0opyoBaHUE MJii JAEMOHCTpPAllMM OMbBITOB IO HW3MEPEHUIO KU3HEHHOMN
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3mHoxkenue. [lonoBeie KiIeTKH, Uau rametsl. Meio3. Craauu
Mmeiro3a. IloBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonorunueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Buthe. [ameToreHe3 y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE TMOJOBBIX KieTokK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmomoTBOpeHHEe M AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — oO0Ha u3 2nasHvix npobdiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOepMUHUPOBAHHOe  Opob/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIOIINX.
3apopIieBble JUCTKU (TracTpyJsisalus). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHE YacTel pPa3BUBAIOLIETOCS
3apoppliiia (AMOpHOHATBHAS MHAYKIHS). 3aKiIa/Ka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yipTarT MEPApXUUYECKUX B3aUMOACHUCTBUUA TIe€HOB. BimsHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJIOTMYECKOE 3HAYEHUE MPAMOrO W HENPSIMOTO
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUbl pocTa )KUBOTHBIX. DAaKTOPHI
pPEryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprosl oHToreHesa yenoeka. CtapeHue
¥ CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u cropodur. Meiio3 B
KU3HEHHOM TIMKJIe pacteHui. OOpa3zoBaHue cmop B Tpolecce Meiiosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX



opraHu3MoB. J[BOifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTteHuit. OOpazoBanue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOKEHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIAaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Meuno3z», «XpoMocombl»,  «l'aMmeToreHes»,
«CTpoeHue ANIEKIIETKN U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkw», «J[BoHHOE OIJIONOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PacTECHUI,
«OKW3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHKI MXaw,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbrosa, H. Y. BaBunoBa, A. H. benosepckoro, I
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsT JIMHUS, THOPUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: TUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacyenoBaHus. Pacuienienre npu3HakoB IPY HEMOJIHOM JOMUHUPOBAHUM.
HuruOpuaHoe ckpemuBaHue. Tperuit 3akoH MeHmens — 3aKoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T€HOB, HAPYLIEHHUE CLEIUICHUS MEXIY TIEHaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoMm. HacnmenoBaHue NpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. [lnedoTponuss — MHOXKECTBEHHOE
JNelcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KUBOTHBIX U YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHUKpOOHMOM». ['eHeThuYecKue acheKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON MH(OpMAIUK B TTOKOJICHUSIX KIETOK U
OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemnomHoe
JTOMUHUpPOBaHUE», «CIETUICHHOE HACJIEIOBAaHUE MPU3HAKOB Y JPO30(DHIIBIY,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum 1Ipo30Qpuiib,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PpACHICTUICHHS TPU3HAKOB, MOJETb JJIs
JEMOHCTPALlUM 3aKOHAa HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIENOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUIBI».

IIpakTuyeckass padora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUs y IP030(DUIBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pa3HOOOpasus B Ipejieaax OJHOTO BHUIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluMU. SJepHblEe W
UUToIIa3MaTuyeckue Myrtanuu. (CoMaTUYeCKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIUSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo nsmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMUYecKUx @axkmopos 6
Hac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHdeckue 3a0ojieBaHUsS  4YellOBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON U3MeHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoeka. MexyHapoaHas mporpammMa UCCIEA0BaHUSA T€HOMaA
yejnoBeKka. MeToabl H3y4YEHUs] TEHETUKM YEJIOBEKA: TIE€HEAIOrMYECKUU,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIUIBIO
[1[[P-ananu3a. HacnencrBeHHble 3a00JeBaHUs  4YelOBEKa. [ eHHbIE U
XpPOMOCOMHBIC  0oJIe3HM  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMi deloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». OITUYECKHE AacCHeKThl HCCIeOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTAaTOJIOTUSM.

JdemoHcTpanuun

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKA
yenoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi opraHu3MoB

JlomecTuKanusa W CeleKIUs. 3apoXkKIACHUE CEIEKIMU W JTOMECTHUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#&UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBocTH H. WM. BasujoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIsio ananu3a JJHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PamnanmoHHpli M XUMHYECKMM MyTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
U MeToJ1I0B pekomOuHanTHbIX JJHK nnst momyudenust ucxogHoro Marepuania Jjis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHel. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue Gecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU pACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJMYEH s CO3JaHMs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePedosblX UOell U NePCNeKMUBHBIX MEeXHOL02UIL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PACTE€HUN», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOM
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckast padora «IIpuBUBKa pacTeHUIN.

Jkckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHUS CEJICKIIMU PACTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOoNeueHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEne. MukpoOuonorudeckuii cuHTe3. OOBEKThI MUKPOOHOIOTHYECKUX
TexHosorui. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U UHCTPYMEHTOB IEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C IIE€JIbI0 TOJYYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIINUECS B MPUPOJIC OMOCUHTETHICCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHui. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsosanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6ienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCMBEHHBIX KYIbMYD.

XpoOMOCOMHass W Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa M
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEpPCHEKTUBbI XPOMOCOMHOW W TI'€HHOMU
WHXXEHEPUU. DKOJOTUUECKUE U ATUYECKHUE TIPOOIEeMbl TCHHON MHKEHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 37I0poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas Tepamus paka. 3D-OuowmH)XeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHUM, CO3IaHHS
KOMIUICKCHBIX TKaHEH cOYeTaHHUEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkanux BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIIJIEHHOM  MNpoM3BOJACTBe», «Kiletounas uHxeHepus», «l'eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bUOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
onosorum

OBomonnonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBixkymue cuibsl  SBoMonMM  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIE/ICTBEHHAs W3MEHYUBOCTb,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi dBOJIOIMOHHAS OHOJIOTHS. 3HAa4YeHUE
ABOJIIOIMOHHOM Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIlunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosse, Y. lapBun, C. C. UerBepukos, U. W. [lImansraysen, . Xomnneiin, /1.
K. benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mpuponsl (mo K. JluaHero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuidl u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxomgxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», «llopoasl romybOei», «Muoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamrHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «CxemMa COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuust Kak »iaeMeHTapHas eauHuua »Bodtound. CoOBpEMEHHbIE
METOABl OIEHKH TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenue reHoOHIAa MONYJIANMH KakK 3JIEMEHTAPHOE HBOJIIOIIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMKYIIHME CHUJIBI) 3BOJIONMHA. MyTalMmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [Jlpelid reHoB — ciydyaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelnsi. Ipgexm Oymuliounoeo eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnooobpazusi: npudunsl u cieocmeust. Ilpossnenue s¢hgpexma Opetigha 2eros 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsMmus  MOMYJISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHAs ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMbI
€CTECTBEHHOT0 O0TOOpa: MABWXKYUIUMH, CTaOWIM3UPYIOMIMM, pa3pbIBatOLIUi
(m3pyntuBHbIN). [lomoBoM 0T6Op. BO3HUKHOBEHNE M ABOIOIUS COIIMATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  TpHUCHOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsl PUCTIOCOOJICHUI y OPTraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OMOXUMUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOABOJIOIMHU. M3onsmus — kitodeBoil paktop BumooOpaszoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: ajuIonaTpuyeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BomOIMOHHONW OWMONOrMU B  Ppa3paOOTKEe HAYYHBIX METOOB
coxpaHeHusi OnopaszHooOpazusa. MUKPOIBOIIONUSA U KOABOJIIOIHS Mapa3UTOB U
uX Xo3sieB. Mexanusmbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTHOMOTHUKAM W
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxeMbl: «MyTalmoHHasE U3MEHUYUBOCTHY, «llomynsiuronHas
CTpyKTypa BuuIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUIIBI 3BOJIOLUU», «JKOJOTMYECKAs] W30JIALUS MOIMYJISHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUMCTBEHHULBI JaypcKoil», «llomymsaiuoHHbIE BOJHBI YHCIEHHOCTH XHWIHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«IToxpoBUTENBbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexnaromas okpacka
KUBOTHBIX»,  «Dum3monormueckue  amanrtanum»,  «lIpucmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIE,
«IKOJOTHYECKOE BUI000pa30BaHUE BUIOB CUHUI, «[lomurmonabl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWH, KOJJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIOCOOJIECHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUJOB, TepOapuu pacTeHUH OMU3KUX BHUIIOB, 0OPAa30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHE N3MEHUYHMBOCTH y OCOOEH OJTHOTO
BUJI».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoOJIIOLNS U €€ Pe3yJibTAThI

Meroabl u3yyeHUss MakpodBodtouud. [lameoHTOMOrMYecKne METOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl U3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
(dayHbsl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emin. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUS] HBOIIOLMH. ['€HETMYECKHE MEXaHW3Mbl HBOJIOLIMM OHTOTE€HE3a H
MOSIBJICHHUSI 3BOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE M aHAJIOTUYHbBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYEeCKHE METOJAbl  U3YYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJOUMH. [IpuHyun cmeHsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOreHETUYECKU  pAI  JIOIIAAM»,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creronedansy, «PUHHOPUTHD,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynmuMeHTh», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  YEIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHME 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HN Ha 3emJie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
nancnepmusi.  JloHayuyHble  TpEACTaBICHUS O  3aPOXKICHUU  KU3HU
(kpeaunonn3M). ['umore3a TMOCTOSSHHOTO CaMO3apOXKIACHUS JKU3HH U €€
onmpoBepkeHue omnbitaMmu  ®. Pemu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tanbl  HEOpraHWyeckou  sBomronuu.  [lnaneraphHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHuueckux BemlecTB U3 Heopranmdeckux. OnbeiT C. Mumiepa u I'. FOpu.
OOpazoBanue moauMepoB W3 MoHOMepoB. KoarepBathas rumoteza A. U.
Onapuna, runore3a mnepBuuHOrO OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emmnm u Metonpl e€ u3yudeHwus. VIckomaemble OpraHHYECKUE
octatku. ['eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAas W aOCONIOTHAS
reoxpoHosiorusi. ['eoXxpoHoioruyeckast mKasa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.



HauanbHble 3Tanbl opraHndeckod 3Boronuu. [losBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIONMS MeTaboau3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
NPOUCXOKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHE MHOTOKIIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHME UMHU cymd. CeMmeHHble pacTeHus. lIponcxoxaeHrne UIBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl BOJIONUU KUBOTHOTO MUpa. OCHOBHbBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
no3BoHOYHBIX. [Ipoucxoxaenune ambpubuit u pentwiuid. [IpoucxoxaeHue
miekonuTaomux W nruil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX MpoLeccoB. 11osBiIeHNEe U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucteMa oprauudeckoro mupa. [Ipunimnsl kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. IlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKOU IBOIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanbl  OpraHudecko sBomronum», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHUe
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemennble pacTeHus’», «OpraHbl LBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctaeie», «Ilmockue depBu», «Unmenucrornorue», «PwIOb,
«3emHOBOMIHBIEY, «IIpecMmbikaromuecs», «lItuipyy, «MiekonmuTaroIUe,
«Pa3BuTHE XKU3HU B apXEWCKOW 3pe», «Pa3BuTue KHU3HU B MPOTEPO3OMCKOMN
ape», «Pa3BurtHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHE XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMU WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnaa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBi€HUE NMPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXUMUYECKHE,
noBegeHUeckue. OTau4usi 4YenoBeKa OT KUBOTHBIX. lIpsiMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpOIIOreHe3a. PaHHUEe YenoBekooOpa3Hble 00E3bsIHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEIKH YEIOBEKOOOPa3HbIX

00e3bsiH U JIofici. ABCTpPAJIONUTEKU — JIBYHOTHE Tpenku mrojed. YemnoBek
yMEJIbIi, MEPBbIC W3TOTOBJICHUS OpyAUN Tpyla. YemoBek NpsIMOXOASALIAA M
NEepBBIA BbIXOA JroAei 3a mpenenbl Adpuku. YUenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAePTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHoro. YemoBek
HEAHJEPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THWIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka u najieoreHOMHKA.

DBOJIIONMSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue packl. IloHstue o pace. bosbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (PKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco0IeHHOCTh YeJOBEKa K pPa3HBIM YCIOBHUSM OKPY)KAIOIIEH Cpelbl.
Brnusane reorpaduueckord cpembpl u jpeidida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISINN. bruoconmanpHble HCCIEA0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHYECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. Jiuku, A. . Porunckuit, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeToapl  aHTPOMOJIOTHNY, «[ OJJOBHOM MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyluMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAIONUTEK», «HUeNOBEK yMeEIbIi»,
«YenoBek mpAMOXOmAIMIN», «JleHHUCOBCKUN 4enoBek» «HeaHmepTanbibl»,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Pacel
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTUYECKUMU U OUOIEHCKUMHU CIOKETaMH TMPOUCXOXKJCHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «/3ydeHue ocoOeHHOCTEH CTpOEHHUS CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «M3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxknenne u pasButue skojorun B Tpyaax A. ['ymGonpara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHMH. MOHUTOpPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKHX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JCHCTBHUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, K. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojormdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH W JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CuUrHaibHasi pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucnocobienus pacteHuil k
moiiep kaHuio BoHOTO Oanmanca. Kimaccudukaius pacTeHuii 10 OTHOIICHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckue



OCOOEHHOCTH cpell oOuTaHusi OopraHu3MoB. [IpucrnocobiieHrs OpPraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie ¢opmbl opranusmoB. [loHsitue o >KuU3HEHHOU (opme.
XKuzHeHHsle QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKW, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  dakTopel. Buubl  OMOTHYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBAapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeiictBus (Tornuueckue, dopudeckue, padbpuyeckue).
3HaueHne OMOTHMYECKUX B3aMMOJICHCTBUN JJISi CYIIECTBOBAHUS OPTaHW3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«Du3noNornuecKue aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypenmusy, «Cumonosy», «Kommencanuzmy.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pAaCTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMIM, KOJUJIEKIIMH >KUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpeliax, repOapuu U KOJUICKIIMH PACTEHUHN U )KUBOTHBIX,
o0Jagaronx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi pabdora «BbIsBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOIYJISA UM

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymsiuu.  [lomymsiust  Kak
Ouostormdeckas cucrema. Pois HEOHOPOIHOCTH cpelibl, (PU3NISCKUX OaphepoB
U OCOOEHHOCTEHl OuojorMu BHUIOB B (OPMUPOBAHUM TPOCTPAHCTBEHHOM
CTpYKTYpbl Tomyssiiiuii. OCHOBHBIC TIOKA3aTeNd TOIMYJISIIIUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHSL.



OJKojoruyeckass  CTpykrypa  nomyisiuuv.  OIeHKa  YHMCJIEHHOCTH
nonyiasiuuu. JluHaMuka nmonyiasiuuy U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue JIWMHAMUKM — nonyidiuud. KpuBble  pocta
YUCJICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiuusi YUCICHHOCTH
MONYJIANUN: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUaoB (- u K-cTparterun).

[Tonsatue 06 3Konornyeckor Huie Buaa. MectooOutanue. MHOromepHas
Mozenb dKkoaoruueckor Humum Jx.M. XaruumHcoHa. Pa3sMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

Bun kak cucrema nomynanuid. Apeanasl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUTpalldid >KUBOTHBIX. buosoruueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JemoHcTpanuu

IToptper: k. 1. XaTunHCOH.

Tabmuiel U CcXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyasiuun», «CKOPOCTh 3aceleHUs TMOBEPXHOCTH 3eMJIM  Pa3InuyHbIMHU
opraHu3zmMamMmn», «Mojeinb skosiorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. Iko0rus c000MIECTB. IKOJIOTHIECCKHE CHCTEMBI.

CoobmiecTtBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3H MEXIy
OpraHu3Mamu B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHM3MOB B JKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [louBbl M Wbl B 3KOcHCTEMax. KpyroBopoT BEIIECTB U IMOTOK
SHEPTUU B SKOCUCTEME.

OcHOBHBIC  TOKazaTeld HSKOCHUCTEMBI. buomacca uW  IPOAYKIIUS.
DKOJIOTHYECKHUE TTUPAMUIbI YUCEN, ONOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @uyxmyayuu.
Hamnpapiennbie 3akOHOMEpHBIE CMEHBI COOOIECTB — CyKIeccuu. [lepBuunble u
BTOPUYHBIC CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopaznooOpazue #  TOJHOTA
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIICCTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopeu
U 0Kearos. JKocucmemvbl MyHOp, 1eCO8, cmeneti, NyCMblHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoiieHo3. Paznuuus
ME3K]ly aHTPOINIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas
¢nopa u dayna. Cunantponuszaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUNI
OpraHu3MOB B DJKocHCTeMaX. Poib KackaoHoeo 3¢ghekma u  6uU008-
30upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu ykocucmem. llepenoc
SHEPIUM W BEHIECTB MEXAY CMEXHBIMH JKOCHCTEMAMHU. Y CTOMYUBOCTH
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HbIX ~ MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemn mnuTanus (macrOuIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas nupaMuja 4ucesn», « IKoJoTHuYecKas mupaMmujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Heprun», «OO0pazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «KocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M TOTOK JHEPTUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIUMM HACEKOMBIX, dydelia
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3ydyenune paszHOOOpa3usi MEJNKUX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKeKypeust «ODKCKypcusi B THNUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKYypeHusi «IDKCKYpPCHUSL B arpodKOCHCTEMY (Ha IOJIE€ WM B TEIUTUYHOE
XO3STUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmermanerapras 00oouka 3eMJId, TIe CYIIECTBYET WU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanckoro o O6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdeps! U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Onochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHaMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepoaa, a3ora).
PutMugyHOCTS siBIICHHI B OHnocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCThIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhS. KimMar, pacTUTenbHBIMI
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIIEHKA WX PECypCHOTO
MoTeHITaNa U 6uochepHbIX QYHKITUN.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJEL»,
«KpyroBopoT Boasl B ipupoie», «OCHOBHBIE OMOMBI cymny, « KimmmaTtuaeckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek u OKpyKaomias cpeaa

DKOJIOTUUECKHE KPU3UChI M MX TNpUYuHBL. Bo3zaeiicTBue uenmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KinMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U MKUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE MPUHIIUIBI YCTOWUYHUBOIO PA3BUTHUSI YEIOBEUECTBA U MPUPO/IBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONIOB MOHUTOPWMHIA pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsi nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHou  dHepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsl, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSIHUIO OMOEIbHbIX U008 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHEHHE aTMocdepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue mouBb», «llapHukoBeiii 3ddexT», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY, «MOACIIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢Gotorpaguu OXpaHsIEMbIX PaCTEHUN M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJIbTATOB OCBOEHUSA MPOrPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3ZHAHUE 00YyUYarOIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTIPEEICHUIO, Haludue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YerleHanpasieHHoe passumiue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLIIUMU CUCTEME OMOJOTUYECKOro OOpa3oOBaHUs, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAJULUHUOHHBIMH POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3ULINU JIMYHOCTH, NMATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBaXEHUS, OEpExKHOTO
OTHOILIEHUSI K KyJIbTYpPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS Yy4yeOHOTo mnpeameTra «buoiorus»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMOJIHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJCH C pa3HbIMU YOSKIECHUSIMHU, KYyJTbTYPHBIMU IIEHHOCTSIMHU
Y COLMAJIbHBIM IOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PonnHy, CBOM SI3bIK U KYJIBTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE W peaju3anus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe TMTaHWE, COOJIOJEHWE TUTHMEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyallUsAX, YTPOKAIOIMIMX 3J0POBBIO U JKU3HU
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKOM M COLMAIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam TpodecCHOHATBHOW CSITEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodeccuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTMYECKON KYyJIbTyphl: TPUOOPETCHHE OTBITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  TIPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYUE PAa3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSATEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B IO3HABATEIHHOM, KOMMYHUKATUBHON U COIIMAJIBHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TIPAKTUYECKON  JIEATEIbHOCTH
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

NOHUMaHUe crhenupuK OUOJIOTMH KaK HayKd, OCO3HaHUS €€ poJid B
(GbopMHpPOBaHMN PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH II€IOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX SKOJOTUYECKUX MPoOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOIIEeH KYyJbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHUWE  CYIIHOCTH  METOJOB  TO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHHI OKPYZKAromero Mupa u npoucCxoAux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6HCM B PCAJIbHBIX JKU3HCHHBIX CUTYAallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHWH MO0 OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl  OCBOCHHUSI ~ Yy4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I8  (OPMHUPOBAHMS MHPOBO33PECHHUS
oOydJaronmmxcst  MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIE)  OOIICHAYYHbIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOIIOJCHUE, U3MEpPEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIeUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAIBLHON KOMITETEHIIUU
oOy4Jaronmxcsi; CHocOOHOCTh  OOYYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

B pesynprate wu3ydenuss OWONOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpazoBanusi y oOydaromierocss OyayT cQopMUpOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yueOHbIE JCHCTBUS, PETYISITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEUCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajseHue  YHMBEPCAJbHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuUHTE3a, CpaBHEHUS, KiaccupuKauu, O0O0OOIIEHUs), PACKPHIBAThH
CMBICII OHMOJIOTMUECKHX TOHATUH (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
TOCTIKCHUS, COOTHOCHTH PE3yJbTaThl JACATEIBHOCTH C TOCTABJICHHBIMU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIaH PEHICHHS TPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTHIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHUS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYaIUSAX, B TOM YHCJIC TP CO3JJaHUM YICOHBIX U COIUATBHBIX MPOCKTOB;

dopMupoBaTh  HAyYHBIA  THI  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPHUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3HPOBATH HM3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETbh MEPEHOCUTh 3HAHWS B MO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTh
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ nnpopmanueii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHHKAX HHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WHMOPMAIMIO PA3MYHBIX BHIOB W (OPM TPEIACTABICHHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeICTBa Npu padbore ¢
Oouonoruyeckod wuHOpMAIME: TPUMEHSATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJ€Th  HAaBBIKAMHU  pACIO3HABAaHUS M 3alIUTBl  MHGOpPMAINH,
uH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKAallMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTE€ WJIM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEeMbl
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYAIIH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh I  COBMECTHOW JEeATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKAa KOMAaHIIbI B
001Ut pe3yabTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMM HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSIX U TIOCTYIKAX IO OTHOIICHUIO K KHBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIUPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B JICATECIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI pedISKCUH I OIICHKH CUTYaIlluu, BRIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIUX:

IPUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ysbTaThl OCBOCHHUS COJEpKaHUS y4eOHOro mpeamera
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeUYeHHE
npopuabHOr0 O0ydeHusi oOywarommuxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHIMA
0 OCBOEHHUIO, HWHTEpPOpPETallMM W MNpeoOpa30BaHUIO 3HAHMM, BHJIbI
JEeSATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
yueOHbIX, a TaKXe B pEabHbIX JKU3HEHHbIX cHUTyauusax. lIpenMerHbie
pe3yNbTaThl MPEACTABICHBI IO TOJAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4deOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
NO3HAHWM 3aKOHOB TMPHUPOJbI M pEHIeHuH MpodiieM  paluoOHaIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIyMe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  pAcTEHUM), 3aKOHBI
(emMHOOOpa3Ms MOTOMKOB MIEPBOTO MOKOJICHUS, PACHICIUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUIX >KUBBIX OOBEKTOB (OMHCAHHE, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, >KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHoOB U
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTMUECKMX TMPOILIecCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpAIllCHUs] YHEPTUHU, OpPOKEHHUS, aBTOTPO(GHOTO U TeTepOTPO(PHOro THUIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

yYMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMIAMHU KJIETKH U UX
GYHKIUSIMH, CTPOCHHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BeNIeCTB, JTalamMd KIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY HCCIEAYEeMbIMU OUOJOTHYECKUMH MPOILIECCAMH U
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HMX OKCIECPUMEHTAIBHBIMU
cpenctBamu, (popmMynupys 1elb MCCIENOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TPEACTABIATh TOJYYCHHBIC PE3yNbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ITUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoJoTMM W MEIWIHMHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZOTBOPEHHE, HAMIPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBI Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJI0IKEHHE OUOIOrHYecKOro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPO(HECCUOHATBFHOTO U BBICIIETO0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECT€ M pOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIIONB30BaHUA, U B (OPMHUPOBAHWU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJIOTHYECKUX
TEPMUHOB U TOHATHH (BUJ, dKocucTtema, 6uocdepa), OMOIOTHUECKUE TEOPUHU
(aBomonionHas teopuss Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyma
1O. JIubuxa, 7KOIOrH4eCcKO MUpPaMUJIbl SHEPTHH ), TUTIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepTa);

yMEHUE  BIAJeTh OCHOBHBIMU  METOJAaMH  HAy4YHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHUOJIOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmHCcaHWe, U3MEpeHue, HaOIIo/IeHne, HKCIIEPUMEHT), CIocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIN3UPYIOIIETO, ABUKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpPOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY MPOIIECCAMH HBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIE TPU3HAKKA  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K cpejie OOUTaHMS, aOMOTHICCKUX U OMOTHYECCKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHMIO M CHUMBOJIMKY [l JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEHbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3a/Jayd, BBIABIATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKUMH IPOIlecCaMHu U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBIMIOJHATH JTJAOOpaTOpPHBIEC U MPaKTUYECKUE PabOTHI, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKON paboTe 1o OMOJIOTHH,
AKOJIOTMH ¥ MEIUITMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOMMYHO  TPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(DEpEeHITUsX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJIOBeKa M YEeJOBEUECKUX pac, O NPHUYMHAX, TMOCIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs TI100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
NeSTEIbHOCTY B OOJAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIL30BaHUS,
MEJIUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO XO3SICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHUE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUs.
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Undposana nabopatopus no
buosiorus kak KOMILIEKCHAasA HayKa U 1 6uonornm (y4eHunyeckas)
KaK 4acTh COBPEMEHHOI0 00111eCTBa Hoyt6yk NM3BM RAYbook
mogenn Si 1512
Undposan nabopatopus no
. 6uonornm (yueHunyeckas)
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HoyTt6yk M3BM RAYbook
moaenn Si 1512
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CHUCTEM Hoyt6yk NM3BM RAYbook
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Undposan nabopatopua no
Hctopus OTKPBITHS U U3YUYEHUS 1 6unonorum (y4eHnyeckas)
kietku. Knerounas teopust Hoyt6yk NM3BM RAYbook
moaenu Si 1512
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[TpakTudeckas pabora «3yuenue
METO/I0B KJIETOUYHOW OMOJIIOTUU
(xpomatorpadusi, smekTpodopes,
nuddepeHnraibHoe
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HoyT6byk NM3BM RAYbook
moaenn Si 1512

Uudposaa nabopatopus no
6uonormm (yueHmyeckas)

6 XHUMHUYECKHUHN COCTaB KIIETKHU
HoyTtbyk M3BM RAYbook
mogenmn Si 1512
Undposan nabopatopua no
7 MuHepalibHbIE BENIECTBA KIETKHU, UX 6uonornm (yd4eHunyeckas)
Ouosiornyueckas poib Hoyt6yk M3BM RAYbook
mogenmn Si 1512
Oprannyeckue BenecTBa KIeTKH — Uudposan nabopatopus no
3 oenku. JlaboparopHas pabota 0.5 6ronorum (yueHnyeckas)
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Undposan nabopatopua no
9 CoticTBa, Ki1accuduxanys u 6uonornm (yueHunyeckas)
¢byHKIMN O€NIKOB Hoyt6yk M3BM RAYbook
moaenu Si 1512
Undposan nabopatopua no
10 Oprannueckue BenIecTBa KIETKH — 6uonornn (yd4eHunyeckasn)
YIJI€EBOBI HoyTbyk NM3BM RAYbook
moaenu Si 1512
11 Opraandeckue BenecTBa KISTKH — Undposan nabopatopus no

JIMITU ABI

6uonorum (yueHmyeckas)




HoyT6byk NM3BM RAYbook
moaenn Si 1512

Hyxnennoseie kucnotsl. JJHK u
PHK. JIaGoparopnas pabota

Uudposaa nabopatopus no
6uonormm (yueHmyeckas)

12 «HccnenoBanre HyKJICHHOBBIX
A YK 0.5 Hoytbyk NM3BM RAYbook
KHCJIOT, BBIJICTICHHBIX M3 KJICTOK :
mogenmn Si 1512
Pa3JIMYHBIX OPTAaHU3MOBY
Undposana nabopatopus no
13 Crpoenne u pynkuuu ATO. [pyrue 6uonornm (yueHnyeckas)
aHykieosuarpupocharsr (HTD) HoyT6yk M3BM RAYbook
moaenn Si 1512
neposasa nabopaTtopus no
CexsennpoBanue [JHK. Merozs Lnop patop
6uonormm (yueHmnyeckas)
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
HoyTt6yk M3BM RAYbook
HPOTCOMHUKH mogen Si 1512
Undposan nabopaTtopua no
15 M - 6uonornm (yueHunyeckas)
€TOJIbI CTPYKTYPHOM OHOJIOTHH
a PYKTYP HoyTt6yk M3BM RAYbook
mopenun Si 1512
Undposan nabopaTtopua no
16 Tunel knerok. [Ipokapuornueckas 6ronorum (yueHnyeckas)
KJIETKA Hoyt6yk NM3BM RAYbook
moaenu Si 1512
N LUndposan nabopaTtopua no
CrpoeHune 3yKapuOTUYECKON KIIETKH.
6uonornn (yd4eHunyeckasn)
17 [IpakTnueckas padbota «M3yuenue 0.5

CBOICTB KJIETOUHON MeMOpaHbI»

HoyTbyk NM3BM RAYbook
moaenun Si 1512




Uudposaa nabopatopus no
6uonormm (yueHmyeckas)

18 IToBepXHOCTHBIN anmapar KJISTKH
Hoytbyk NM3BM RAYbook
mogenmn Si 1512
OnHOMEMOpaHHBIE OPTaHOU/IBI Undposan nabopaTtopma no
19 kietku. [IpakTrueckas pabora 05 6unonormn (y4eHnyeckas)
«3yueHne NBUKEHHS TUTOILIA3Mbl ) HoyTt6yk M3BM RAYbook
B PaCTUTEIBbHBIX KIIETKaX» mogenu Si 1512
IToyaBTOHOMHBIE OPTAaHOUIbI
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HoyTt6yk M3BM RAYbook
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Undposan nabopatopus no
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HoyTbyk M3BM RAYbook




mogenmn Si 1512
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Undposaa nabopatopusa no
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Undposan nabopatopua no
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npoToHHON AT®-cuHTa3bI mozenw Si 1512
Undposan nabopatopua no
6uonormm (yueHmyeckas)
33 Peaknum MaTpyU4HOTO CUHTE3a HoyT6yK M9BM RAYbook
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moaenn Si 1512

Opranu3zanys reHoMa y Ipokapuor u
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37
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aboparopHas padota «M3ydyeHue
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6uonormm (yueHmyeckas)
HoyTbyk NM3BM RAYbook
moaenn Si 1512

I'ymopaiibHast peryisnus u

Undposana nabopatopusa no
6uonormm (yueHmyeckas)

64 SHJIOKPUHHAS CUCTEMA )KUBOTHBIX U
HoyTbyk NM3BM RAYbook
Hellobeka mogenm Si 1512
Undposan nabopatopus no
65 o 6uonormm (yueHmyeckas)
OPMBI PA3MHOKEHUS OPraHUu3MOB
PMbID p HoyTt6yk M3BM RAYbook
moaenn Si 1512
Undposana nabopatopus no
6uonormm (yueHmyeckas)
66 [TonoBoe pasMHOKEHUE
HoyTt6yk M3BM RAYbook
moaenn Si 1512
Undposan nabopatopus no
6uonormm (yyeHmyecKkas
67 Meiio3 v )
HoyTt6yk M3BM RAYbook
moaenn Si 1512
["ameTorenes. OOpa3zoBaHue u
Undposan nabopatopua no
Pa3BUTHE MOJIOBBIX KIIETOK.
68 a6 5 1 0.5 6uonormm (yueHmyeckas)
aboparopHas padoTa «3ydyeHue
patopHas p y : HoyT6yk NM3BM RAYbook
TPOECHHMS MOJIOBBIX KJIIETOK Ha
cTpoe 0710 cto moaenu Si 1512
TOTOBBIX MUKPOITpENapaTax»
Undposan nabopatopus no
NunuBuyanbHOE pa3BUTHE
69 6uronormm (ydeHnyeckas)

OpTraHu3MOB — OHTOI'CHE3

HoyTbyk M3BM RAYbook




mogenmn Si 1512

3akJiaJika OpraHoB M TKaHEH U3

Uudposan nabopatopus no
6uonormm (yueHmyeckas)

70
3apOJBIIIEBBIX JINCTKOB Hoytbyk NM3BM RAYbook
mogenmn Si 1512
Poct u pazBuTHE KUBOTHBIX. Undposana nabopatopusa no
71 JlaGopaTtopHnast pabota «BrisiBiieHHe 0.5 6ronorum (yueHunyeckas)
IIPU3HAKOB CXOJCTBA 3apOAbILIEH ' Hoyt6yk M3BM RAYbook
IMMO3BOHOYHBIX KUBOTHBIX) moaenn Si 1512
Pa3zmHoOXeHue 1 pa3BUTHE PACTCHUM. Undposan nabopaTtopua no
79 JlaGopaTtopHast pabora «CtpoeHue 0.5 6ronorum (yueHunyeckas)
OpPraHoB Pa3MHOYKEHUS BBICIINX ' Hoyt6yk M3BM RAYbook
pacTeHuin» mogenu Si 1512
Undposan nabopatopua no
73 Hcropus ctaHOBIEHUS U pa3BUTHUSA 6uonornm (y4eHunyeckasn)
T€HETUKHU KaK HayKH Hoyt6yk NM3BM RAYbook
mopenun Si 1512
OCHOBHBIC ITOHITUS U CUMBOJIBI Undposan nabopatopus no
74 reHetuku. JlabopaTopHas pabora 0.5 6ronorum (yueHnyeckas)
«/Ipo3oduna kak 00beKT ' HoyT6yk M3BM RAYbook
TeHETHYECKUX MCCICIOBAHUI) mogenmn Si 1512
3aKOHOMEPHOCTH HaCJIEA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE Umndposan nabopatopusa no
75 ckpemmBanue. [Ipaktrnaeckas 05 6uonornm (ydaeHunyeckasn)

pabota "M3ydyeHue pe3yabTaToB
MOHOTUOPUAHOTO CKpPEIIUBAHUS Y
npo3o¢uisr"

HoyTtbyk M3BM RAYbook
mogenmn Si 1512




]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI

Uudposaa nabopatopus no
6uonormm (yueHmyeckas)

76
MOHOTHOPHUIHOTO CKPEIIUBaHUS HoyTtbyk M3BM RAYbook
mogenmn Si 1512
Undposan nabopatopus no
77 AHanu3upyroiee CKpeluBaHue. 6uonorun (y4yeHnyeckas)
Henonnoe nomuHupoBanue Hoytbyk NM3BM RAYbook
mogenmn Si 1512
JluruOpuiHoe cKpeniuBaHue. Undposan nabopaTtopua no
78 [TpakTideckas pabota «3ydueHue 05 6unonormu (yyeHnyeckas)
pe3yJabTaTOB AUTUOPUIHOTO ' Hoyt6yk M3BM RAYbook
CKpEIMBAHUS Y IPO30(DUIIBI» mogenn Si 1512
Undposan nabopatopus no
79 [MuTomornyeckne OCHOBBI 6uonornm (y4aeHunyeckasn)
JTUTHOPHUIHOTO CKPEITUBAHUS HoyTbyk M3BM RAYbook
mopenun Si 1512
Uundposan nabopatopus no
80 CuenneHHoe HacaeI0BaHUE 6uonornm (y4eHunyeckasn)
[IPU3HAKOB HoyTbyk NM3BM RAYbook
moaenun Si 1512
Undposan nabopatopus no
81 XpOMOCOMHas TEOPUS 6uonornm (ydaeHunyeckasn)
HACJIEeICTBEHHOCTHU HoyTbyk NM3BM RAYbook
mogenmn Si 1512
Undposan nabopatopus no
82 I'eHeTunka moJja 6uonormu (ydeHundeckas)

HoyTbyk M3BM RAYbook




mogenmn Si 1512

Uudposaa nabopatopus no
6uonormm (yueHmyeckas)

83 I'eHOTHII KaK I1€JIOCTHAS CHCTEMA
Hoytbyk NM3BM RAYbook
mogenmn Si 1512
Undposan nabopatopua no
84 ['eHeTHUECKHIT KOHTPOJIb PA3BUTHS 6uonornm (y4eHunyeckasn)
pacTeHu, )KUBOTHBIX U YEJIOBEKA Hoytbyk NM3BM RAYbook
mogenmn Si 1512
Undposan nabopatopus no
85 N3meHunBOCTh MpU3HAKOB. Buibl 6uonornm (y4eHunyeckasn)
H3MEHYHUBOCTHU Hoytbyk NM3BM RAYbook
mogenmn Si 1512
Undposan nabopatopus no
86 M P 6uonormm (yueHmyeckas)
onupuKallMOHHAs N3MEHIUBOCTh
g 1 Hoyt6yk NM3BM RAYbook
moaenn Si 1512
BapuanuoHHsli psag u
BApUALIMOHHAsl KPUBAsl.
Undposan nabopatopus no
JlaGopaTtopHnast pabota
. 6uonornm (yueHunyeckas)
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 0.5
B HoyTtbyk M3BM RAYbook
MOAU(UKAITMOHHON U3MEHUYUBOCTH. .
mogenmn Si 1512
[TocTpoenre BapralMOHHOTO pAIa U
BapUALMOHHON KPUBOI»
Undposan nabopatopua no
I'eHOTHIIMUECKAS U3BMEHUYUBOCTD.
88 B6uonornn (ydyeHuueckas)

KomOuHaTuBHAsS H3MEHUYHBOCTD

HoyTbyk NM3BM RAYbook




mogenmn Si 1512

MyTanuonHas U3MEHYUBOCTb.
[TpakTuyeckas padora «MyTtanuu y

Undposaa nabopatopusa no
6uonormm (yueHmyeckas)

89 .
Tpo30¢huibl (Ha TOTOBBIX 0.5 Hoyt6yk M3BM RAYbook
MHUKpOIIpenaparax )» mogenm Si 1512
Undposan nabopatopua no
3aKOHOMEPHOCTU MYTAI[MOHHOTO
6monormm (yueHmyeckas)
90 npoiiecca. DMUTeHETHKA U
Hoytbyk NM3BM RAYbook
SMIUT€HOMHKA
mogenmn Si 1512
Undposan nabopatopua no
I'eneTuka yenoseka. [IpakTnueckas
6uonormm (yueHmyeckas)
91 pabora «CocTaBiieHrEe U aHAIN3 0.5
. HoyTbyk NM3BM RAYbook
0JI0CIIOBHOM»
poa mogenmn Si 1512
Undposan nabopatopua no
92 M . 6uonornm (ydaeHunyeckasn)
€TOIbl MEAUIIUHCKON I'€HETUKH
g A Hoyt6yk NM3BM RAYbook
mopenun Si 1512
3HaueHrEe MEAUIIMHCKON I'eHETUKU B Undposan nabopatopua no
93 HpenOTBpaIlEHUN U JICUCHUN 6uonormm (yueHnyeckas)
TeHETUYECKHX 3a00JIeBaHMt Hoyt6yk NM3BM RAYbook
YeJIOBEKA mogenm Si 1512
OCHOBHBIC ITOHITHUS CEICKIIHH. Undposaa nabopatopusa no
94 JlaGopaTtopHast pabora «3yuenue 0.5 6uonorum (yueHnyeckas)
COpPTOB KYJIbTYpPHBIX PACTEHUN U ' Hoytbyk M3BM RAYbook
IOpOJ ITOMAIIIHUX >KUBOTHBIX)) mogenmn Si 1512
95 MeTo/bI CeeKIIMOHHON paOOTHI. 05 Undposaa nabopatopus no

JlabopaTtopHnast pabora «3yuenue

6uonorum (yueHmyeckas)




METO/IOB CEJIEKIIMU PACTCHUI»

HoyT6byk NM3BM RAYbook
moaenn Si 1512

JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

Undposana nabopatopusa no
6uonormm (yueHmyeckas)

96 ’KUBOTHBIX. [IpakTuueckas padora
o paKtiHeckad p HoyT6yk M3BM RAYbook
«IIpuBHBKa pacTeHU» mogenu Si 1512
Lindpposan nabopatopusa no
CoxpaHeHue, U3y4eHue u
6monormm (yueHmyeckas)
97 HCIIOJIb30BaHHE T€HETHYECKHX
HoyTt6yk M3BM RAYbook
pecypeos mogenmn Si 1512
buotexHosiorus Kak Hayka u 0Tpacib LUndposan nabopatopua no
98 npousBoAcTBa. [IpakTuueckas 05 6uonornm (y4aeHmnyeckasn)
pabota «3yueHne 00bEKTOB ' HoyTt6yk M3BM RAYbook
OHMOTEXHOIOTHHY mogenn Si 1512
Lindpposan nabopatopua no
99 OCHOBHbIE HAaIIPABJICHUS 6uonornm (yueHunyeckas)
CHHTETHYECKON OMOI0THn Hoyt6yk NM3BM RAYbook
mopenun Si 1512
Linpposan nabopatopua no
100 x 6uonornm (yueHunyeckas)
OMOCOMHAas ¥ I'eHHas WHXEHEPUS
p p HoyT6yk M3BM RAYbook
moaenu Si 1512
Linpposan nabopatopua no
6uonornm (yd4eHunyeckas)
101 MenuiuHcKre OMOTEXHOIOTHH
A HoyT6yk M3BM RAYbook
moaenu Si 1512
102 | PesepsubIii ypok. [loBTOpeHwme,
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pecypchl

OpontonuonHas Teopus Y. Jlapsuna

LUndposan nabopatopwmn
no 6uonorun
(yueHunueckas) Hoytbyk
M3BM RAYbook moaenu Si
1512

JIBrKyIMe CHIIbI BOJIIOLMH BUOB
no Y. /lapsuny

Undposasa nabopaTtopus
no 6uonoruun
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

bopn0a 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

LUndposasa nabopatopus
no 6uonoruun
(yueHnueckas) HoyTbyk
M3BM RAYbook mogenwu Si
1512

DopMHUPOBAHUE CUHTETUYECKON
TEOPUH BOJIIOLIUH

LUndposasn nabopatopus
no 6uonoruun
(yyeHmnyeckan) Hoytbyk
N3BM RAYbook moaenu Si
1512

OTanbl 3BOJIIOLIMOHHOTO MPOIIECCa:

LUndposan nabopatopma




MHKPO3BOJIIOLUA 1 MAKPO3BOJIIOLIUA

no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

HOHy.]'IHI_[I/IH — JJICMCHTAapHasa

LUndposana nabopatopus
no 6uonormu

6 (yueHnueckan) HoyTtbyk
SIMHHIIA YBOJIOIUN
A I H M3BM RAYbook moaenu Si
1512
3aKOH T€HETUYECKOTO PABHOBECHS LUndposan nabopatopua
Jx. Xapau, B. BaitnO6epra. no 6uonorum
7 JlaGopaTtopHas pabota «BrlsBlieHHE 0.5 (yueHnueckan) HoyTtbyk
W3MEHYUBOCTH Yy 0COOEH OJTHOTO M3BM RAYbook mogenu Si
BUIAY 1512
LUndposasa nabopatopus
no 6uonoruu
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUAN (yyeHunyeckan) Hoytbyk
M3BM RAYbook mogenwu Si
1512
LUndposasa nabopatopus
no 6uonoruu
O ekt ocnoparens. dpdexr
9 6 (yueHnyeckasn) HoyTbyk
BIJIOYHOT'O TOPJIBIIIKA
T P M3BM RAYbook mogenm Si
1512
o LUundposana nabopatopus
Murpanyu. M3050um momyJIsiyii:
10 no 6uonornu

reorpaduueckas, Ouonormueckas

(yyeHunyeckan) Hoytbyk




M3BM RAYbook moaenu Si
1512

EctectBenHsbIit 0oTOOp —

LUndposasa nabopatopus
no 6uonoruu

11 . (yueHnyeckasn) HoyTbyk
HATPABISIOMUN (AKTOP IBOJOIHUU N38M RAYbook mogenu Si
1512
Undposasa nabopaTtopus
no 6uonoruu
12 [TooBoii oT60p (yueHunueckas) Hoytbyk
M3BM RAYbook mogenwu Si
1512
[Tprcmoco0IeHHOCTh OPTaHU3MOB LUmdposan nabopatopus
KaK pe3yJIbTaT MUKPOIBOJTFOIIHH. no 6uonorum
13 JlaboparopHas pabota «3ydenune 0.5 (yueHunueckas) Hoytbyk
apoMopdh030B U UANOANANITALIUN Y M3BM RAYbook moaenu Si
pacTeHui U )KUBOTHBIX) 1512
[Tpumeps! npucnocobaeHuil y
OpPTaHU3MOB: MOP(OJIOTHIECCKHE, LUmndpposas nabopatopus
busnomornUecKre, ONOXMMHIECKUE, no 6uonornu
14 noBeneH4Yeckue. JlabopatopHas 0.5 (yueHunueckas) Hoytbyk
pabota «IIpucnocobnenus N3BM RAYbook mogenm Si
OpPraHM3MOB M MX OTHOCHTEIbHAas 1512
1EI1eCO00Pa3HOCTh)»
Bun, ero kputepuu u CTpyKTypa. LUmndposas nabopatopus
15 JlaGopatopHas pabota «CpaBHEeHUE 0.5 no 6uonorum

BHU OB 110 MOp(I)OJ'IOl“I/I"ICCKOMy

(yyeHunyeckan) Hoytbyk




KPUTEPHIO»

M3BM RAYbook moaenu Si
1512

16

CrpykTrypa Buza

Undposana nabopaTtopus
no 6uonoruu
(yyeHunueckas) Hoytbyk
M3BM RAYbook moaenu Si
1512

17

BunooOpa3oBanue Kak pe3yinbTar
MHKPO3BOJIIOIHH

Undposasa nabopaTtopus
no 6uonoruu
(yueHunueckas) Hoytbyk
M3BM RAYbook mogenwu Si
1512

18

CBs3b MHKPO3BOJIFOINHN U
SIMHUACMHUOJIOTNHA

LUndposan nabopatopwusa
no 6uonoruun
(yyeHunyeckan) Hoytbyk
M3BM RAYbook moaenu Si
1512

19

MaxkposBosntonus.
ITameoHTOTOTMYUECKIE METOIBI
W3Y4YEHUS HBOJIFOLIIN

Lndposan nabopatopma
no 6uonoruun
(yyeHunuyeckan) Hoytbyk
N3BM RAYbook moaenu Si
1512

20

buoreorpaduueckne METOIBI
W3YUYEHUS IBOJTIOITUN

LUundposasa nabopatopus
no 6uonoruun
(yueHunueckas) Hoytbyk
M3BM RAYbook mogenu Si
1512




OMOPHOIOTHYECKHE U

Undposana nabopatopus
no 6uonormu

21 CPaBHHUTEIHHO-MOP(OIOTHICCKHE (yueHuueckas) Hoytbyk
METO/IbI U3YYEHUS DBOJIIOLIUN M3BM RAYbook mogenwu Si
1512
LUndposasa nabopatopus
MonekyIapHO-TEHETUYECKHUE, no 6uonoruu
22 OMOXHMUYCCKHE U MAaTCMAaTHUYCCKHUE (yyeHunyeckan) Hoytbyk
METOIbI U3YUECHUS dBOIIONNU M3BM RAYbook monenu Si
1512
Undposasa nabopaTtopus
no 6uonoruu
23 OO0111e 3aKOHOMEPHOCTH 3BOJTIOIHH (yueHunueckas) Hoytbyk
M3BM RAYbook mogenwu Si
1512
Lndposan nabopatopma
AJnlanTiBHas paauanus. no 6uonorun
24 HepaBHOMEpHOCTB TEMIIOB (y4eHnueckasn) Hoytbyk
SBOJIFOLIAN M3BM RAYbook moaenu Si
1512
LUndposan nabopatopma
HayuHble runoTe3sl MpOuCX 0K ACHUS o buonorvm
25 (yueHnyeckasn) HoyTbyk
JKM3HHU Ha 3emiie :
N3BM RAYbook moaenu Si
1512
26 JloHay4HbIE IPEACTABICHUS O LUndposan nabopatopma

3apOXKACHUU KU3HU

no buonorum




(yyeHunueckas) Hoytbyk
M3BM RAYbook moaenu Si
1512

OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

LUndposasa nabopatopus
no éuonorumn

27 (yueHnueckan) HoyTtbyk
SBOIIOIUN
H M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopus
no 6uonoruu
28 ['unoTte3sl 3apoXKACHUS )KHU3HU (yueHnueckan) HoyTtbyk
M3BM RAYbook moaenu Si
1512
Ucropus 3emiu u MeToabl e€ Lndposas nabopatopus
u3yudenus. JlaboparopHas pabora no 6uonorum
29 «3y4yeHue u onucanue 0.5 (yueHunueckas) Hoytbyk
HMCKOIIa€MBIX OCTAaTKOB JPEBHUX M3BM RAYbook mogenu Si
OpPTraHu3MOB 1512
LUndposan nabopatopus
. no 6uonoruu
Hauanbnbie 3Tansl opraHnyecKoi
30 (yueHunueckas) Hoytbyk
SBOJIIOINH
H M3BM RAYbook mogenm Si
1512
LUundposasa nabopatopus
no 6uonoruu
31 DBOJIIOIHUS DYKApUOT

(yyeHunueckas) Hoytbyk
M3BM RAYbook mogenu Si




1512

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pacturenbHoro Mupa. [Ipaktuueckas

Undposana nabopaTtopus
no 6uosornu

32 pabota «3y4uenne ocoOeHHOCTEH 0.5 (yueHunueckas) Hoytbyk
CTPOEHUS PAaCTCHUHN pa3HbIX M3BM RAYbook monenu Si
OTACIIOB» 1512

LUndposan nabopatopmua
no 6uonoruu
OCHOBHBIC 3TaITbl BOIIOIUH
33 (yueHunueckas) Hoytoyk
’)KHBOTHOTO MHpa
p M3BM RAYbook moaenu Si
1512
oBas nabopato
OBOJIIOLHS JKUBOTHEBIX. Unéposan naboparopus
no 6uonoruu
[TpakTrueckas padota «3yuenue
34 . 0.5 (yyeHunyeckan) Hoytbyk
0COOEHHOCTEHN CTPOEHUS .
M3BM RAYbook mogenwu Si
MMO3BOHOYHBIX KUBOTHBIX)»
1512
LUndposasa nabopatopus
no 6uonoruun
Pa3Butune xu3Hu Ha 3emMie Mo spam

35 (yueHunueckas) Hoytbyk

U [IepruoJaM .
M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopma
no 6uonoruun

MaccoBble BBIMUpPaHHS —

36 (yueHunueckas) Hoytbyk

AKOJIOTMYECKHUE KPU3UCHI IIPOLLIIOTO .
N3BM RAYbook moaenu Si
1512
37 CoBpEeMEHHBIN KOJIOTUYECKU I LUndposan nabopatopma




KPHU3UC, €ro 0COOCHHOCTH

no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

38

COBpeMeHHaﬂ CHUCTCMa
OpTraHU4Y€CKOro MmpouuIoro

LUndposan nabopatopmsa
no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

39

OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB

LUndposan nabopatopma
no 6uonorun
(yueHunueckas) Hoytoyk
M3BM RAYbook moaenu Si
1512

40

AHTpOIIOJIOTHS — HayKa O 4YeJIOBEeKe

LUndposasa nabopatopus
no 6uonoruun
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

41

PazButue npencraBienuit o
MIPOUCXO0KICHUU YEIOBEKA

LUndposasa nabopatopus
no 6uonoruun
(yyeHunyeckan) Hoytbyk
M3BM RAYbook mogenu Si
1512

42

MecTto yenoBeka B CUCTEME
OpPTaHUYECKOTO MHPA.
JlabopaTtopHnast pabora «3yuenue

0.5

LUundposasa nabopatopus
no 6uonorun
(yyeHunyeckan) Hoytbyk




0COOCHHOCTEH CTPOCHHSI CKEJIeTa
4eJI0BEKa, CBI3aHHBIX C
TPSIMOX OXKJICHAEM)

M3BM RAYbook moaenu Si
1512

43

I[BI/I}KYH_II/IC CHJIBI aHTPOIIOI'€HE3a

LUndposan nabopatopwusa
no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

44

CooTtHo1ieHne OMOJOTUYECKUX U
COLIMATBHBIX (JaKTOPOB B
AHTPOIIOTEHE3e

LUndposan nabopatopmua
no 6uonorun
(yueHunueckas) Hoytoyk
M3BM RAYbook moaenu Si
1512

45

OCHOBHBIE CTa/INM AHTPOIIOTEHE3a

LUndposasa nabopatopus
no 6uonoruun
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

46

ITaneoreneTnka U najeoreHOMHUKA

LUndposasa nabopatopus
no 6uonoruun
(yyeHunyeckan) Hoytbyk
M3BM RAYbook mogenu Si
1512

47

3BOHIOI_II/IH COBPCMCHHOT'O YCJIOBCKA

LUndposasn nabopatopus
no 6uonoruun
(yyeHunyeckan) Hoytbyk
N3BM RAYbook moaenu Si




1512

UYenoseyeckue pacsl. [IpakTuueckas

Undposana nabopatopus
no 6uonormu

48 pabora «3yueHune 3K0JIOrHIecKux 0.5 (yueHnueckasn) HoyTtbyk
ajanTanuii YeJI0BeKa» M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopus
MeXIuCUUILTMHAPHBIE METOIbI o bronorum
49 (yyeHunyeckan) Hoytbyk
atTponoIoTHH M3BM RAYbook moaenu Si
1512
Undposasa nabopaTtopus
no 6uonoruu
50 3apoxaCHUE U PA3BUTHE IKOJIOTHU (yueHunueckas) Hoytbyk
M3BM RAYbook mogenwu Si
1512
LUndposasa nabopatopus
Metonsl sxonorun. JlabopaTtopHas no 6uonorun
51 pabota «3y4ueHne MeTo10B 0.5 (yueHunueckas) Hoytbyk
AKOJIOTHYECKHUX MCCIIEAOBAaHUI M3BM RAYbook mogenwu Si
1512
LUndposan nabopaTtopus
. no éuonorum
3HaueHUE PKOJIOTHUSCKUX 3HAHHUI
52 (yueHunueckas) Hoytbyk
JUIA ACTIoBeKa N3BM RAYbook moaenu Si
1512
53 Dxosorudeckue hakTops LUndposan nabopatopma




no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

AbuoTtnueckue paxkropsl. CBeT Kak
HKOJIOTHYECKUH (paKTop.

Undposana nabopaTtopus
no 6uosornu

54 JlaGopaTtopHnast pabota «BrisiBiieHHe 0.5 (yueHunueckas) Hoytbyk
MIPUCTIOCOOICHUI OPraHU3MOB K M3BM RAYbook monenu Si
BIIMSIHUIO CBETa» 1512
AOGuotnueckue GpakTOpHI.

. LUndposasa nabopatopus
TeMneparypa Kak 3KOJIOTHYECKUI
no 6uonoruu
daktop. JTaboparopHas pabora

55 9 0.5 (yueHunyeckan) HoyTbyk

«BpIsBICHUE TPUCTIOCOOICHHI _
M3BM RAYbook mogenwu Si

OpPraHU3MOB K BIUSHUIO 1512

TEMIIepaTypbI»

AbuoTtnueckue GpaxkTopsl.

. Uundposana nabopatopus

BiiaxxHOCTh KaK AKOJIOrMYECKUI
no 6uonoruu

¢axTop. JIaboparopHas paboTa

56 0.5 (yueHunueckas) Hoytbyk

«AHaTOMHYECKHE OCOOEHHOCTH .
N M3BM RAYbook moaenu Si
pacTeHuii U3 pa3HbIX MECT 1512
oOuTaHH
LUundposasa nabopatopus
no 6uonorun

57 Cpenpl oOuTaHUS OPTaHU3MOB (yueHunueckas) Hoytbyk

M3BM RAYbook mogenu Si
1512
58 buonornueckune puTMbI Lindposan nabopaTtopus




no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

LUndposana nabopatopus
no 6uonormu

59 JKuznennbie ¢opMbl OpraHU3MOB (yueHnueckan) HoyTtbyk
M3BM RAYbook moaenu Si
1512
LUndposan nabopatopma
no 6uonoruu
60 buoTtndeckue hakTops (yueHunueckas) Hoytbyk
M3BM RAYbook moaenu Si
1512
noposasa nabopato
3HaueHue OMOTHYECKUX Lnop paTophA
. . no 6uonoruu
B3aUMOJCUCTBUM JJIs
61 (yyeHunyeckan) Hoytbyk
CYILIECTBOBAHMS OPraHU3MOB B Cpee
Zm p pea M3BM RAYbook mogenwu Si
UTaHUS
© 1512
LUndposasa nabopatopus
no 6uonoruu
DKOJIOTUYECKUE XAPAKTEPUCTUKHI
62 (yueHunueckas) Hoytbyk
MOIYJISIUN .
M3BM RAYbook mogenu Si
1512
OCHOBHBIE TOKA3aTENN MOMYJISINN: LUundposasa nabopatopus
63 YUCJIEHHOCTb, INIOTHOCTb, no 6uonorum

BO3pacTHas U MOJIOBasi CTPYKTypa

(yyeHunyeckan) Hoytbyk




M3BM RAYbook moaenu Si
1512

OCHOBHBIC ITOKa3aTEIIN MOITYJIAINA

LUndposasa nabopatopus
no 6uonoruu

64 pOXKAAEMOCTh, IIPUPOCT, TEMII POCTA, (yyeHunyeckan) Hoytbyk
CMEPTHOCTh, MUI'PALIUA M3BM RAYbook moaenm Si
1512
Undposasa nabopaTtopus
DKOJOTHYECKas C Typa no buonoruy
65 TPYKTYP (yueHunueckas) Hoytbyk
MOIYJISILUN .
M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopwusa
JlnHaMuKa OnyJsiinuu U e€ no buonoryiu
66 Y (yueHunueckas) Hoytbyk
eryJIsIns
PeryIIA M3BM RAYbook moaenu Si
1512
Lndposan nabopatopma
no 6uonoruun
KpuBsbie pocta yucieHHOCTH
67 K (yueHunueckas) Hoytbyk
nonynsanun. KpuBeie BELDKHBAHUS
ym p N3BM RAYbook moaenu Si
1512
6
DKonorudueckas HUIIA BUIA. Undposan nabopatopys
no 6uonoruun
JlaGopaTtopHnast pabota
68 0.5 (yueHunueckas) Hoytbyk

«[Ipucnocobnenust cemsiH pacTeHUI
K PACCEIICHUIO»

M3BM RAYbook moaenu Si
1512




69

Bun xak cucrema nonyssiuuii

LUndposan nabopatopwsa
no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

70

3aKOHOMEPHOCTH MTOBEACHUS U
MI/IFpaLII/If/'I KHUBOTHBIX

Undposana nabopaTtopus
no 6uonorun
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

71

Co00111ecTBO OpPraHu3MOB —
OUOLIEHO3

Undposasa nabopaTtopus
no 6uonoruu
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

72

DKocucTemMa Kak OTKpbITas CUCTEMA

Lndposan nabopatopma
no 6uonoruun
(yyeHunyeckan) Hoytbyk
M3BM RAYbook moaenu Si
1512

73

KpyroBopor BemecTs 1 MoTok
SHEPTUU B DKOCHCTEME

LUndposasn nabopatopus
no 6uonoruun
(yyeHunyeckan) Hoytbyk
N3BM RAYbook moaenu Si
1512

74

OCHOBHBIC TTOKa3aTeIN YKOCUCTEMEBI

LUundposasa nabopatopus
no 6uonoruun




(yyeHnueckan) Hoytbyk
M3BM RAYbook moaenu Si
1512

LUndposasa nabopatopus
no éuonorumn

75 DKOJIOTHYECKUE TTUPAMUJIbI (yueHnueckan) HoyTtbyk
M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopmsa
no 6uonoruu
N3MeHeHus cOOOIIECTB —
76 (yueHnueckan) HoyTtbyk
cykuecen M3BM RAYbook moaenu Si
1512
Lndposan nabopatopma
[TpupoaHbie 5KOCUCTEMBI. no 6uonornu
77 DKOCHUCTEMBI 03€p U PEK. (yueHnueckan) HoyTbyk
DKocHCTEMBI MOPEN U OKEaHOB NM3BM RAYbook moaenu Si
1512
LUndposasa nabopatopus
[IpupoaHbie 5KOCUCTEMBI. no 6uonornu
78 DKOCHUCTEMBI TYH/IP, JIECOB, CTEIIEH, (yyeHunyeckan) Hoytbyk
IIyCTBIHD M3BM RAYbook moaenu Si
1512
LUundposasa nabopatopus
no 6uonoruu
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI

(yyeHunyeckan) Hoytbyk
M3BM RAYbook mogenu Si




1512

Ypboskocucremsl. [IpakTuyeckas

Undposana nabopatopus
no 6uonormu

80 pabora «/3ydyeHue u onucanue 0.5 (yueHnueckasn) HoyTtbyk
ypOOIKOCUCTEMBI» N3BM RAYbook mozenm Si
1512
LUmdposan nabopatopus
3aKOHOMEPHOCTH POPMHUPOBAHUS no 6uosoruu
81 OCHOBHBIX B3aMMOJACHCTBUI (yyeHunyeckan) Hoytbyk
OpPraHu3MOB B 3KOCHUCTEMAX M3BM RAYbook moaenu Si
1512
MexaHu3MbI BO3ACHCTBUS LUmdposan nabopartopus
3arpsi3HCHUH pa3HbIX TUIIOB Ha no 6uonorum
82 CcyOOpraHu3MeHHOM, (yueHunueckas) Hoytbyk
OpPTaHU3MEHHOM, ITOITYJIIIIMOHHOM U M3BM RAYbook mogenu Si
AKOCHUCTEMHOM YPOBHSIX 1512
LUndposasa nabopatopus
no 6uonoruu
buocdepa — obmernnanerapHas
83 (yueHunueckas) Hoytbyk
o0osouka 3emin _
M3BM RAYbook mogenwu Si
1512
LUmndposas nabopatopus
no 6uonoruu
VYuenne B. U. Bepnaackoro o
84 (yueHunueckas) Hoytbyk
ounochepe ,
N3BM RAYbook moaenu Si
1512
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS LUndposan nabopaTtopus




o6uocdepsr

no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

86

KpyroBopoTs!I BemiecTB u
OMOTreOXMMHUYECKUE ITUKITBI

LUndposan nabopatopmsa
no 6uonoruu
(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu Si
1512

87

3onanpHOCTH OMochepsl. OCHOBHBIE
OHOMBI CcyIlIN

LUndposan nabopatopma
no 6uonorun
(yueHunueckas) Hoytoyk
M3BM RAYbook moaenu Si
1512

88

VYcroituuBocTh Ouochepsl

LUndposasa nabopatopus
no 6uonoruun
(yueHunueckas) Hoytoyk
M3BM RAYbook mogenwu Si
1512

89

DKOJIOTHYECKUE KPHU3UCHI 1 UX
MMPUYIHUHBI

LUndposasa nabopatopus
no 6uonoruun
(yyeHunyeckan) Hoytbyk
M3BM RAYbook mogenu Si
1512

90

BosneiicTBue yenoBeka Ha Guocdepy

LUndposan nabopatopma
no 6uonoruun
(yyeHunyeckan) Hoytbyk




M3BM RAYbook moaenu Si
1512

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

LUndposasa nabopatopus
no 6uonoruu

91 . . (yyeHunyeckan) Hoytbyk
PaCTUTENIbHBIN U )KUBOTHBIA MUP N3BM RAYbook mozenu Si
1512
Undposasa nabopaTtopus
no 6uonoruu
92 OxpaHa npupoasbl (yueHunueckas) Hoytbyk
M3BM RAYbook mogenwu Si
1512
LUndposan nabopatopwusa
. no 6monornu
OCHOBHBIE IPUHIUIIBI YCTOWUYHUBOTO
93 (yueHunueckas) Hoytbyk
Pa3BUTHS YEJIOBEUYECTBA U PUPOIBI M9BM RAYbook mogenw Si
1512
PaLHOHATEHOE Lndposan nabopatopma
no 6uonoruu
94 MIPUPOAOIIOIB30BAHUE U COXPAHEHUE (yuermieckas) HoyT6yk
OMOJIOTMYECKOT0 pa3HOOOpa3us M3BM RAYbook mozenw Si
3emin 1512
LUundposasa nabopatopus
O00011eHME 110 TEME no 6uonorun
95 «MuKpo3BOTIONUA U €€ (yyeHunyeckan) Hoytbyk

pe3ynbTaThD)

M3BM RAYbook mogenu Si
1512




O00011IEHIE TT0 TEME

Undposana nabopatopus
no 6uonormu

96 M . (yueHunueckas) Hoytbyk
«Makpo3BOJIIOIUS U €€ pe3yJIbTaThI»
P H pesy M3BM RAYbook mogenm Si
1512
LUndposasa nabopatopus
O06o01IeHHE 110 TEME no 6uonorumn
97 «ITpoucxoxieHrE U pa3BUTHE (yyeHunyeckan) Hoytbyk
JKM3HHU Ha 3eMiie» M3BM RAYbook moaenu Si
1512
Undposasa nabopaTtopus
O06o01IeHHE 110 TEME no 6uonorum
98 «IIponcxoxieHue YemoBeKa — (yueHunueckas) Hoytbyk
aHTPOIOT€HE3» M3BM RAYbook moaenu Si
1512
LUmdposan nabopatopus
O06o06mIeHNE 10 TeMe «IDKOJIOTHS — no 6uonorum
99 HayKa O B3aUMOOTHOILIEHUSIX (yueHnueckasn) Hoytbyk
OpPraHU3MOB» NM3BM RAYbook moaenu Si
1512
LUmdposas nabopatopus
no 6uonoruu
O6006menue mo Teme «OpraHu3Mbl U
100 coea o6 (yueHunueckas) Hoytbyk
00OHTaHMS»
pea N3BM RAYbook moaenu Si
1512
101 O06o0061IeHNE 110 TeMe «DKOJIOTHS LUmndposas nabopatopus

BUIOOB U HOHyJ'ISILIHﬁ))

no buonorum




(yyeHunueckas) Hoytbyk
M3BM RAYbook moaenu Si
1512

O606menue mo Teme «buocdepa —

LUndposasa nabopatopus
no éuonorum

102 5 1 (yueHnueckan) HoyTtbyk
rino0ajibHast SKOCUCTEMA) N3BM RAYbook mogeny Si
1512
OBLIEE KOJIMYECTBO YACOB I10
102 7.5

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. TepemoB A.B., IlerpocoBa P.A. buosorus. buonornueckue cuCTeMbl U IPOLIECCHI
(yrmy6nennsiid yposens) 10 kimacc OOO "HOL] "Muemosuna" 2023

2. TepemoB A.B., IlerpocoBa P.A. buonorus. buongorndeckrue CUCTEMBI U TPOIIECCHI

(yrmyonennsiid yposens) 10 kimacc OOO "HOL] "Muemosuna" 2023

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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