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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY TipeaMetry "buonorus" (manee - 6uonorus) Ha
ypOBHE cpeiHero o01iero oopasoanus pazpadorana Ha ocHoBe dDenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, Konmeniuu mnpenojaBaHus y4eOHOTO IMpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnnii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCA  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxenusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsI M MPU3BAaHBI O0ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0IMM, CpEeIHUM OOIIHUM, CpEeAHUM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi KaxIbli U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIbHBIX M Pa3BUBAIONIMX 3a]a4, CBS3aHHBIX C NpodopueHTaIueiH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY mpenmetry "buonorus" na€t npeacTaBieHUE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pacmlpeeseHHe Mo Kiaccam,
PEKOMEH/IyeT TMOCJEA0BATEIbHOCTh U3YYEHHUSI y4eOHOrOo Marepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOIro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro 00Omiero oOpa3oBaHus, Onarojgapss YeMy MPOCMATPUBAETCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeKHOTO OTHOIICHUS K OKpYXKaloIIew mpupoaHoil cpeae. B
mporpamMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM W TMPEAMETHBIM pe3ysibTaTaM OOy4YeHUS U B
dbopMHpPOBaHNY OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
0OydJaroIuxcsi M0 OCBOCHUIO COJEPKaHUSI OMOJIOTHYECKOTO 00pa3oBaHUSI HA
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYuebnpiii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHHs  3aBepiiaeT OHWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIUPECHHE U yriayOJeHuEe 3HaHUNU 00YyJaronuXcsi O YKUBOM
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OMOJIOTUM, dMOPHUOJIOTUU U
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yudeOHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYSHUIO
Owonornyeckoro oOpa3oBaHWsi B By3aX W OpraHU3alUsIX CpPEIHETO
mpodecCHOHATEHOTO 00pa3oBaHusi. OCHOBY €ro COJEp)KaHHUS COCTaBIISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYECHHBIX TPU U3YICHUH 00YUJaIOTIIHMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3lesioB OWOJOTMHM Ha  YPOBHE



OCHOBHOTO o0Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me  4eJlOBeKa,  OOIMX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeametry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CormnacHo WM, W3Yy4aloTCs CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE st
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3aIMU, BOJIOIUHA OPTraHUYECKOTO MUpPa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOTO pa3HooOpas3usi ruianetbl. Tak, B 10
KJIacC€ M3Y4yaloTCs OCHOBBI MOJICKYJSIPHOW M KIETOYHOM  OWOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJIEKIHUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300J0TMH, aHaToMuM, (usmosorun uyenoBeka. B 11 kiacce
U3y4aroTcs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yueHue 0 buocgepe.

VYyeOuniii npenmer «buosiorus» mpu3BaH  00ECHEYUTh OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JEXKAIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOECHUHU, MHOTOOOPa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIIMY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JOCTHKEHUSX,
COBPEMEHHBIX  MCCIICIOBAHUAX B  OHOJOTWMH, TPUKIAJHBIX  ACIEKTaX
Ouonornueckux 3HaHuWd. [l pa3BuTHA W MOJJAEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuaia B COICPXKAHUM IPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHSI M Pa3BUTHS TOH WIIHA
WHOUM 0051acTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yueOHoro mnpenmera «buonmorus» Ha yriayOiaEéHHOM
YypOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
npruOOpEeTeHNEe YMEHUI UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpeneéHHOM o00yacT  MPOdECCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOM C
Oouosnoruei, wWiaM K BBHIOOPY Y4eOHOTO 3aBElNEHUS JIA MPOJOJIKEHUS
OMOI0rHYecKOro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM ypOBHE 00€CTIeYnBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHICMIUIX, THUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U MpaBWJIaX, COCTABISIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHYy MHpPa; O CTPOCHHH, MHOT0OOpa3uhd U OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTeM (KJIE€TKa, OpPraHu3M, MOMYJSAIus, BUA, OHMOreoLEeHO3,
ouocdepa); O BBIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSAX B
OMOJIOTHH;

O3HaKOMJIEHHE OOYYaroIIMXCS C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBI:
HCCJIEIOBATEIbCKUMU  METOJaMH  OMOJIOTHYECKUX HayK (MOJICKYJSIPHOW U
KJIETOYHOW OMONOTHHU, 3MOPHOJIOTHH U OHOJIOTUU DPA3BUTHS, TEHETHUKU U
CEJIEKIIMHM, OMOTEXHOJOTMM U CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIoBaHU B JabopaTtopud U B mpupojae (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYaIOIIMMHUCS YMEHUSMH: CaMOCTOSITEJIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M COIMATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOieMaMu 4eJoBeuecTBa; OIEHUBATH MOCIEICTBUSI CBOEH NIEATENbHOCTH IO
OTHOUIEHUIO K OKpY)Karoulehd MPUpOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBATH U  COOMIOJATh  MEPbI
npouiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJia MTOBEJCHUS B IPUPOC
U oOecriedyeHus: 0€30MacHOCTH  COOCTBEHHOWM  KU3HEAEATEILHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSAMHU U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE Y O0YYArONIUXCs IIEHHOCTHOTO OTHOIIEHUS K KMBOUM IIPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUPOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre OO0Yy4aroMMUCS KOMIIETEHTHOCTH B pallMOHAIBLHOM
IPUPOOIIONH30BAaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€30MMacHOCTH KU3HEIEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEAYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENEICHNI0, B COOTBETCTBUU C
WHINBUyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YucinO 4YacoB, OTBEAEHHBIX Ha M3yyeHHE OHOJIOTMM Ha
yriyOJIeHHOM YpOBHE cpefiHero obmiero oopasoBanus, coctapisieT 204 yaca: B
10 xmacce — 102 yvaca (3 yaca B Hexnemo), 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
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3alUSX CPETHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBIISIETCSl MPOBEJEHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxCsi B  BBINOJHEHWHM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX PAa0OT, TEMaTWKa KOTOPBIX OMPENSSACTCS Y4YUTEIeM Ha
OCHOBE HWMEIOIIMXCA MAaTEePUATHHO-TEXHUYECKUX PECYypCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooi arrectaruu (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 Ouosiornd B (HOPMUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

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

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, 3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  MOMYJIAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilponeccrl, MpoUCXOAANTHNE B JKUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBBIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, OKCIIEPUMEHT, CUCTeMaTu3auus, MeraaHaiu3. [loHsatue o
3aBUCMMOW W HE3aBUCUMOW TmepemMeHHou. [LimanupoBaHue >sKCHEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU u e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yNbTaToB. [[pUUMHBI HUCKaXKEHUSA PE3YJIbTATOB SKCIEPUMEHTA.
[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 opraHu3zMay, «buoreornenos», «buochepar, «MeTtombt
M3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HAOTIOACHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas pabGora «lcnosp30BaHME pa3IMYHBIX METOAOB IPHU
W3YYECHUH )KUBBIX CUCTEMY.

Tema 3. buosiorusi KJIeTKu



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA eauHuIa >kuBoro. Hcropus
OoTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OHOJIOTUU: MHUKPOCKOIMS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdeMoHCcTpanuu

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

Tabmuuber u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- B YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, peareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoiauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB OenkoB. CTpyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunasi cTpykTypa Oenka, TENTUAHAs CBsI3b. BTopuuHas, TpeTU4Has,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparusa. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

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

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BoCku, crepouibl. buonorunueckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommnementapHoctu. [Ipasumio Yapradgda. Ctpykrypa
JNHK — nBoiinas cnupanb. MecToHaxoxaeHrne M Ouoyiormdeckue (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 wnykneosuompugocpamoer (HTD). CexBenmpoBanue JHK.
MemoOovbl eeHoOMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuonii  ouzaun u opeanuueckuni cunme3s OUOMONEKYN U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



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

Huarpammel: «PacnpefieneHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

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

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KAUYE€CTBEHHBIX PEAKLINI.

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

Tema 5. CTpoenne u QyHKIUM KJICTKH

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

CrtpoeHue mpokapuoTHYEeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei.  OcCOOEGHHOCTH  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOM
IPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (PYHKIIMOHMPOBAHHWE  DJYKAPUOTHUYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneru€énnas auddysus), aKTUBHBIA (MIEPBUYHBIN H
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponumaemocts memOpanbl. Pabota
HATPUI-KAJIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounast crenka. CTpykTypa W (QYHKIIMH KJIETOYHOM CTEHKH PACTCHUIA,

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

supomnazmarudeckas cetb (OI1C), anmapat [onbKu, TM30COMBI, HX CTPOSHUE
U QyHkuu. B3anMoCBsS3b OTHOMEMOpPAHHBIX OPraHOWAOB KieTKU. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6erxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOpPT BemIeCTB B KJIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

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

HememOpanubsie  opranowabl  kietku  CTtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OPraHOMIOB  KJIETKU. Pubocombl.  [lpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsiii 1ientp. CTpoeHHME U JBIJKCHHE IKIYTUKOB W PECHUYCK.
MukpoTtpyO6ouku 1uTomiasmel.  LleHtpuonb. berxu, accoyuuposauHvie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
u GyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpoOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamur. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmoueHus. CpaBHUTEIbHAST XapaKTEPUCTHUKA  KIETOK
IyKapuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHON).

JdeMoHCcTpanuu

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

Tabmuubl u cxembl: «CTpOCHHUE PYKAPUOTHUYECKON KIeTkn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEpUATIBbHBIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHuwe CTpO€HHMS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a 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 — JIBE CTOPOHBI MeTad0oym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIN. YdacThe KuUCIopoia B
OOMEHHBIX TIpolleccax. DHEPreTUUecKoe oOecreyeHne KIIETKHU: MpeBpaliecHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapakKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  QEepMEHTOB OT  HEOPTaHUYECKUX
KaTanu3aTopoB. beIKu-aKTHUBATOPbl U OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporuecce GorocunTeza. CBetoBast 1 TeMHOBas ¢azbl. Domoovixanue, Cs., Cs- u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brushue
paznu4HBIX (AKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTEPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxkeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

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

buonornueckoe OKUCIEHUE, WU KIIETOYHOE AbIXaHue. Posib MUTOXOHapUI
B TIpolleccax OMOJIOTMYECKOro  OkucieHus. lluxnmueckme — peakiuu.
OxucnurensHoe GdochopuupoBaue. OHepeus MeMOPAHHO20 2epadueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyriecTra
a’3poOHOTO MyTH OOMEHa BEHIeCTB IMepen aHa’poOHbIM. O(PPEeKTUBHOCTH
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», « XEMOCHHTE3Y.

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
XEMOCHUHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE NPOLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U Peajiu3anus e€é B KIeTKe

Peakunn wmaTpuuHOoro cuHte3a. IlIpyHOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeACTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMOBI  TPAHCKPHUIILIMHU:  KOMIIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTD,
acuMMmeTpuaHOCTh. Co3pegsanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Pob
prubocoMm B OMocuHTE3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzaiusi TeHoMa y
POKApUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepoHa (. XKako0, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponb xpomamuna 6 pezyrayuu pabomul 2eHog. Perymsius
O0OMEHHBIX MPOIECCOB B KieTke. Kiietounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux eupycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasda.

Bupycubsie 3aboneBanus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 METUIIMHCKHE MPOOICMBI.

Buoungopmamuka: unmezpayus u ananuz boavuux maccusos («bigdatay)
CMPYKMYPHBIX Ouonocudeckux OauHvlx. Hanomexmnonoeuu 6 oOuonocuu u
meouyune.  Ilpoepammupyemvie ynkyuu 6eakos. Cnocobvi 00cmasKu
JleKapcme.

JdemoHcTpanuu

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

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

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MIPEMHUTOTUIECKUN ) TIEPHOIBI HHTEP(DA3HI.

Marpurunbeii cunre3 [JHK — penmukanus. punouns! permukanun JHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexannsm perukarnuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapUOTHUIl. JIAIIOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMosormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

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

Perynsuus Mutotrueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

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

JemoHcTpanumn

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CTtpoeHue
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, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTpOEHUST UM  JKUZHEACITEIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OMHOKJIETOYHBIC TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAs,
MOKPOBHAs!, MPOBOASAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

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

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. DYHKIHM OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenetbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONU3MBI M HACTUHU. JIBU>)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. Ilornomenue BOAbI, YIJIEKUMCIOIO rasa |
MHMHEPAJIbHBIX BELIECTB pacTeHUsiMU. [Iutanue kuBOTHBIX. BHyTpHnonoctHoe
W BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue MO3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luileBapuTenbHBIE  KEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanne opranusmoB. [Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perynsuus abIXaHus.
JlprxaTenbHbIe 00BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
PaGoTa cepaua u e€ perynsus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beiaenenue y
#KUBOTHbIX. CokparutesibHble Bakyosid. Opranbl BeiaenieHus. DuibTpanus,
CeKpelrs MW O00paTHOE BCAachlIBAaHME KaK MEXaHU3Mbl padOThl OPraHoB
BbiJieieHUsA. CBsI3pb TMOJOCTH Te€la C KPOBEHOCHOW W BBIIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHkImoHupoBanue Heppona. Obpa3oBaHUE MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOAHBIE.
3amura opranu3Ma ot 6ose3nel. UmmyHnHas cucrema denoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpoX€HHBIN U TIPHOOPETEHHBIN crienupuIecKuit
UMMYHHTET. Teopusi KIOHaIbHO-CeNeKTUBHOTO MMyHHUTeTa (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnaiutenbHble OTBETHl OpPraHU3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.

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

HepBHas cucrema u pediektopHasi peryisiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryysinys U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runodusapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTebdsy,
«CTpoeHue JIMCTOBOM IMIACTUHKWY», « TKaHU KUBOTHBIX», «CKEJIET YeJIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucremMa», «HepBHas cucrema», «Koxka», «MpblieuHas cucremay,
«BbraenurenbHas cucremay, « DQHIOKpUHHAsA cucTemay, «CTpOE€HHUE MBI,
«Ammynurer», «KumeunonosoctHeie»y, «Cxema MNHUTaHUA  PaCTEHUI,
«KpoBEHOCHbIE CHCTEMBbl MO3BOHOYHBIX KUBOTHBIX», «CTpOo€HHE THUAPHI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKIEBOT0 uepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssrymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTun», «HepBHas cucrema
MIIeKonUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpENnapaThl OJJTHOKJIECTOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacllerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JAEMOHCTPAlMU OIBITOB 10 HU3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBU)KEHUN, MOJEIHA TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHE M pa3BUTHE OPraHM3MOB

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

[TonoBoe pa3zmHoxkeHue. [lonoBeie KiIeTKH, Wiau rametsl. Meito3. Ctaguu
Mmeirio3a. IloBenenne xpomocom B Mmeio3e. KpoccuHrosep. buonormueckuii
CMBICJI MEHO03a U TIOJI0BOIO Ipouecca. Meno3 U ero MeCTO B dKU3HEHHOM ILUKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Buthe. [ameToreHe3 y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

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

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oO0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U — HEOEPMUHUPOBAHHOe  OpoO/ieHUe.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJCHUS MIICKOMUTAIONIUX.
3apopIieBble JUCTKU (TacTpyJtisanusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHME YacTel pa3BUBAIOLIETOCS
3apopplia (AMOpHUOHATBFHAS UHAYKIIHS). 3aKiIa/ika MjIaHa CTPOCHHS KUBOTHOTO
KaK pe3yipTarT MEPApXUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX KUBOTHBIX. BHOJIOrMYECKOE 3HAYEHUE MPSMOr0 M HEMPSMOTo
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DAaKTOPHI
pPEeryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX U yenoBeka. [leproasl oHTOreHe3a yenoseka. Crapenue
1 CMEPTh KaK OMOJIOTHIECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHui. OOpa3zoBaHue Ccmop B TIpolecce Meiiosa.
'amerorenes y pacrenuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratnuBHOEe pa3MHOXKeHHE», «THIBI OECronoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHHE XJIaMUIOMOHAAbDY, «Pa3MHOXKEHHUE HBIIICHBIY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIETKH U CIIEpMATO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkun», «JIBOHHOE OIJIONOTBOPEHHUE Y ILBETKOBBIX
pactenuit», «CTpoeHue CeMsH OIHOAOJBHBIX W JBYIOJIBHBIX PAacTECHUI»,
«KW3HEHHBI 1UKJI MOPCKOM KamycTb», «KHU3HEHHBIM LHUKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpOIpEnaparbl SHIEKIECTOK U
CIIEpMATO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYLIKIA.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

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

Ucropust cTaHOBIIEHUS W pa3BUTUSI TE€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Konerora, H. U. BaBunioBa, 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 MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI,
reHotur, QeHotur. (OCHOBHBIE METOMIBl TEHETHKU: THUOPUIOIOTHYCCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

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

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. I[lepBeiii 3axkoH MeHgenss — 3aKoH

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

AHanuzupyouiee CKpELIUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacJie0BaHus. Pacieninenre Npru3HakoB IPYU HEMOJIHOM JOMUHUPOBAHUH.
JurubpugHoe ckpemuBaHue. Tpetwii 3akoH MeHaens — 3aKoH

HE3aBUCHUMOTI'O HacCJI€a0BaHUA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



CuemienHoe  HacinenoBanue npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HaclelIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  TIeTEpOraMeTHBIM  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. llnedoTponuss — MHOXECTBEHHOE
JNelcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommiementapHocTs. Onucrtas. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35MH — MHKpPOOMOMY». ['eHeThyeckue acheKThl
KOHTPOJISI U U3MEHEHHUS HACJIeJICTBEHHON MH(OpPMAIIUU B OKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoOi 3akoHbl Menpaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemomHoe
TOMUHUpOBaHUE», «CIIETUICHHOE HACJEeIOBaHUE MPHU3HAKOB Y JIPO30(UIB»,
«l'enetuka mona», «Kapuotun denoBeka», «Kapuotum apo30Qpuiib,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U PACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CUEIICHHOTO HACJIENOBaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCT, mNpu3HAKOB. KadyeCTBEHHbIE W KOJIMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOAU(UKAIIMOHHON U3MEHUHUBOCTH.

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

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOI W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYUBOCTA B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE M HHAYUUPOBAHHbIE MyTaluu. SepHble W
uuTorjia3MaTuyeckue wmyrtanuu. (CoMaTHYecKue U MOJIOBbIE  MYTAallUU.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECCa. 3aKOH TOMOJIOTUYECKUX DPSAOB B
HacneacTBeHHo uamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPOTb INULEHeMUYecKUx @axkmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunmbl wu3meHunBocTH», «MoaudukannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHBOCTEY, «Meio3sy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

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

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJIU(PUKAIMOHHON u3MeHunBOCTU. [locTpoeHne BapHAIMOHHOTO psjla |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas MporpaMMa MCCIEA0BaHUSA T€HOMA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOUIBIO
[M1P-ananu3a. HacmencrBeHHnble  3a0ojieBaHUs  4YeJiOBeKa. [ e€HHBIE |
XpPOMOCOMHBIC  0oJIe3HH  4YeloBeka.  boiiesHn ¢ HaAcIeJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a0o0JieBaHMi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. ITonsiTne
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

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

JdemoHcTpanuun

Tabmuubr u cxembl: «Kapuotun yenoBekay, «MeTobl U3yUSHUS] TCHETUKU
yenoBekay, «I eHeTnueckue 3a00J1eBaHUs YEITOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi opraHu3mMoB

JlomecTuKanus W CelIeKIUsl. 3apOoXKIACHUE CEIEKIUU W JOMECTUKAIIUH.
Yuyenne H. W. BaBumoBa o IleHTpax mnpouCXOXIEHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUUA COPTOB PACTEHUU U MOPOJ
#®UBOTHbIX. CopT, mopoaa, MITaMM. 3aKOH TOMOJOTHYECKUX pSAJAOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHOM paboThl. McKyccTBeHHBI OTOOp: MaccOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  McmbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHITYy C TOMOIIBIO OICHKU
(eHoTHIIa TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ momolIsio aHanu3a JJHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJICKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHYECKMM MYTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 115 monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUHW U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U M3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX pacTCHUMN
U HUX JUKUX pOJUYEH I CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsAX VIYUUIEeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEeM COBPEMEHHbIX Memo0o08
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpetsi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, I1. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «LleHTpBI MPOUCXOXKACHHS W MHOTOOOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJbTYPHBIX PAcTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/M3ydueHre METO0B CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

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

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOMeUueHne, TOJMyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEIne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOIOTHYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IIEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C LIEJbIO0 TMOJYy4YeHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIINECS B MMPUPOJIC OMOCUHTETHIECKUE
MyTH.

Knerounas naxxenepus. MeToabl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpmobOanku. ComaTtwueckass THOpUAM3AIUA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKUHMs  SHLOEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIUIAHTALMU SAEP KIETOK. 1exHonozuu 0300posienus, Kyibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpOMOCOMHAasi U TI'eHHas HHKEHEpUs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEPCHEKTUBbI XPOMOCOMHOW W T'E€HHOMU
WHXXEHEPUU. DKOJOTUUECKUE U ATHUYECKHE TTPOOIEeMbl TeHHON MHKEHEPHUH.

MenunuHckue OuotexHosioruu. I[locTreHoMHas nu@poBas MeAUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMa YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 37I0pOBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas Ttepamus paka. 3D-OumowmHxeHepus s
pa3paboTku GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON MEIUITUHBI.

Co3nanue BEKTOPHBIX BaKIIUH C IIEJIbI0 0OecreueHus KOMOMHUPOBAHHOMN
3ammThl 0T Bo3OyauTeneit OPBU, yctaHoBiIeHHE MOJICKYJISIPHBIX MEXaHHU3MOB
dbynknuonupoBanus PHK-conmepkamux  BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHNE  MHUKPOOPraHU3MOB B
MPOMBIIIJIECHHOM  MPOU3BOJACTBE», «KiletouHass uHXeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypcusi «bUOTEXHOJIOTUA — BaKHEHIIAsl MPOU3BOJMUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue U pasBuTHE IBOJILNMOHHBIX NMpPeICTABJICHU 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 (CTD). Heittpanphas
Teopust dBoJonu. CoBpeMEHHasi JBOJIONMOHHAS Ouoyiorwsi. 3HaueHue
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI
MUpa.

JdemoHcTpanuu

[ToptpeTtsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepukos, . U. llImansraysen, k. Xonaeitn, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuidl u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsunay, «Haxoaxu Y. [dapBuna», «DopMmsbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl mOMammHUX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «Cxema COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
ABOJIIOLIUI.

Tema 2. Mukpo3BoIouMs U €€ pe3yabTaThl

[Tonynsiuust Kak »diaeMeHTapHas eauHuna »Bodtouud. CoBpEMEHHbIE
METOJIbl OIIEHKM T€HETUYECKOr0 pa3HooOpa3usi U CTPYKTYphl MHOMYJIALUI.



N3menenue reHooOHIAa MONYJIANMH KaK 3JIEMEHTAPHOE HBOJIIOIIMOHHOE
ABJIEHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) 3BOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B mNomyisuusx. ekt
ocHoBarelnsi. Ipgexkm OymouliouHoeo eopaviuika. CHuUdCeHUe 2eHemuyecko2o
pasnooopazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenoé 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMYJISIIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoru4ecKast (pernpoyKTUBHA).

EcrectBennbiii orbop — Hampapisitomuid (paktop 3Bororuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTAaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOG1eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HukHOBEHHE  TPUCTIOCOOJIEHM Yy  OpraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsl PUCTIOCOOJICHHI y OpPTraHU3MOB:
Mopdornoruyeckue, (U3HOJOTUUECKHE, OMOXMMUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanus). JIUTenbHOCTh IBOJIIOIIMOHHBIX IMPOIECCOB.

Mexanusmbl (HOpMHUPOBAHUS OUOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B pa3pabOTKE HAy4YHBIX METOJ/OB
coxpaHeHus: OnopaszHooOpazus. MUKPOIBOIIONMSA U KOABOJIIOIUS Mapa3UTOB U
uX Xo3sieB. Mexanusmbl (HOpPMHUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHUKAM W
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUMBOCTEY, «[lomymnsinonnas
CTpyKTypa Buma», «Cxema TmposiBIeHUS 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUIIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JISALUS MOIMYJISHMA
ceBaHCKoU Qopenmny, «I'eorpaduueckas 304U JIUCTBEHHUIIBI CUOUPCKON U
JYMCTBEHHULBI NaypcKoit», «llomynsiroHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
n KepTB», «CxeMa JIEeUCTBUS €CTECTBEHHOro oTOopa», «Popmbl O00pHOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MelnaHu3M», <«JKUBBIE HCKOIAEMBIEY,
«IToxkpoBUTENbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpemynpexnaromias okpacka
KUBOTHBIX»,  «Dum3monorunueckne  amanrtanmum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JAHJIBIIIE,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIonbl pacTeHuiny,
«KamycTHo-peneunblii THOPHITY.

O6opynoBanue: TepOapuu pacTEHUH, KOJJICKIIMM HACEKOMBIX, dydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, repOapuu pacTeHUW OJM3KUX BHJIOB, 0OPA30BABIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTopnas padota «BpisiBIeHHE H3MEHUYMBOCTH Yy OcoO€d OJHOTO
BUJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHeHHUE BHAOB IO MOP(POIOTHUUECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTOmOrMYecKne MeETOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaduyeckue mMeToqpl n3ydeHus sBotonuu. CpaBHeHue (GIopbl U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUS] HBOIIOLMH. ['€HETMYECKHE MEXaHW3Mbl HBOJIOLIMM OHTOTE€HE3a H
NOSIBJICHUSI 3BOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMX U 3BOJIIOLIUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmemsl

dyHKYULL. HeoGpaTtumocTs SBOJIIOLIMH. ApnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.
Ta0au1s! u CXEMBI: «PUIIOreHEeTUYECKUMN s JIOILIan,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedansny, «Pununodurs,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJIOTUYHBIC OPTaHbDY,
«PynmuMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  4YeliOBEKa W
muMnan3e», «l JaBHbIE HampaBJiICHUS HBOMIOIUNY, «OO0IIHME 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunble rumores3bl NMpOUCXOXKIEHHS >KM3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHaydyHble  TpEACTaBICHUS O  3aPOXKICHUU  KU3HH
(kpeaunonn3M). ['umore3a MOCTOSTHHOTO CaMO3apOXKICHUS KU3HH U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reoyoruueckas) ABOJIONMS. XHMHYECKas HBOIIONMSA. AOHOTeHHBI CHHTE3
OpraHuyYecKkux BellecTB u3 Heopranmyeckux. Omnbir C. Mumnepa u I'. Opu.
OOpa3zoBanue moauMepoB W3 MoOHOMepoB. KoarepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emnum u Metonbl e€ u3ydeHus. Vckormaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroasl. OTHOCHTENbHAass W aOCOJIOTHAS
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HauanbHble 3Tanbl opranudeckor 3Boironuu. [losBieHHE M ABOJIOIUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIIOLIMOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHME UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl SBOJIOLUU KUBOTHOrO MUpa. OCHOBHbBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKU3HB B BOAE. OBOJIOLMS
no3BOHOYHBIX. [Ipoucxoxaenue ampubuit u pentwmid. [Ipoucxoxaenue
miekonuTaomux W nruil. [Ipunnun kimodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepucTHKa KIMMara |
re0JIOTUYECKUX IpoueccoB. 1losBiIeHrne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — SKOJIOTHUYECKUE KPU3UCHI Npouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHU. COBPEMEHHBIA HKOJIOTHYECKUN KPHU3HC,
ero ocooennoctH. [Ipobiiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cuctemMa opranmdeckoro mupa. [Ipunimmnsl kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilacrep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «ITansl HEOpraHUYECKOU BOJIIOIUNY, «I €0XpOHOIOrNYECcKas 1IKaiay,
«HauvanpHble 9Tanmbl OpraHUYecKo dBodrOIUMK», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOMoreHesza», «Cucrema XuUBOW NpUPOIb, «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKICTOYHBIC
BOJIOpOCIINY, «MHOTOKIIETOUHBIE BOAOpocin», «Mxu», «llanopoTHUKNHY,
«l"onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctaeie», «Ilmockue depBu», «UmeHucTtoHorue», «PwIOB,
«3emHOBOMIHBIEY, «lIpecMmbikarommecs», «lItuipyy, «MiaekonmuTarOIUe,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOU
ape», «Pa3BurHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHE XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuyl PACTCHUM PA3IMYHBIX OTIENIOB, KOJIJICKIIUU
HAaCeKOMbBIX, BJIQXHBIE TIpenapaThl KHUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEHW, TOJE3HBIX MCKOMAEMbIX, MYJIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3y4eHUI0O aOUMOTEHHOrO0 CHHTE3a OpPTraHWYECKUX
COCIMHEHUI B MIEPBUYHON aTMoc(eper.

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

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3a0aun aHTPONOIOTHH. METO/IbI aHTPOTOJIOTHH.

CraHoBieHUE NPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. Penurno3xeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0r0-0MOXMMUYECKHE,
noBegeHueckue. OTauyusi 4YelnoBeKa OT KUBOTHBIX. lIpsMoxoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuibl  (dakTophl)  aHTpOINOreHe3a:  OHOJIOTHMYECKHE,
conrasibHbie. COOTHOIIEHHE OMOJIOTMYECKUX U COLUAIBHBIX (HDaKTOPOB B

aHTPOTIOTCHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHbI
(TPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMe MPEaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIofiei. ABCTpPaJONUTEKH — JIBYHOTHE Tpenku mrojed. YUemoBek
yMEJIbIM, MEPBbIE U3TOTOBIICHUS OpYAUU Tpyna. UesnmoBeKk NPSAMOXOIAIIMU U
NEePBBIM BBIXOA JroAei 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHOro. Yemosek
HEAHJECPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOTO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THIIA, JACHUCOBCKUU YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DOBOJIIONNSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIe BOJIHBI,
npeid reHoB, Murpaius u «3GdEeKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bosbmme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HETPOHHAs (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnuacTBO wemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembpl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MeXIUCIUIUIMHAPHBIE  MeTOAbl B (u3ndeckor  (OHMOJOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAST ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISINN. bruoconuanpHble HCCIEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabmupet U  cxeMmbl: «MeTtoabl aHTpomnoJiorun», «l['0JOBHONH MO3T
qyenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyTUMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UET0BEK YyMENbIN»,
«Yenosek mpaAMoxomAmMN», «JleHHuCOBCKMI 4enoBek» «HeaHmepranbubDy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYpbl TPEIKOB YeJoBeKa, penpoaykiuu ((otorpadum) KapTUH C
MU(DOTOTHYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJIEIIH TOPCa MIPEAKOB YETIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «M3yueHHe SKOJOTMYECKUX  aJanTanui
YEJIOBEKA.

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

3apoxknenne u pa3BuTue skojorun B Tpyaax A. I'ymGonbara, K. @.
Pynbse, H. A. CeBepuioa, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u
3a7a4u 3K0JI0ruU. CBSI3b IKOJOTUH C IPYTUMU HAyKaMH.

Meroapl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHU:
npupoAHbie M JabopaTopHble. MonaenupoBaHue B 3KOJOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BEYECTBA C mpupoaon. @opMupoBanue
JKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

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

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIBD».

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus skxonormdeckux (HakTopoB: abuOTHUYECKHE, OWOTHUYECKHE,
anTpornorernsie. O0IMe 3aKOHOMEPHOCTH AEHCTBUS SKOJOTUYECKHUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT kak sKkojormdeckuii (axkrtop. JlericTBue
Pa3HBIX YYaCTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH W JKMBOTHBIX IO OTHOLICHHIO K cBeTy. CHUTHaJbHasi pojib CBETa.
doTonepruoan3M.

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

BraxxnocTts kak skonorudeckuit ¢akrop. Ilpucnocobienus pacteHuil k
moiiep kaHuio BoHOTO Oanmanca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Bojie. [Ipucrnocobnenus KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTPUOpPraHU3MeHHasA. DU3UKO-XUMHUYECKUE



O0COOEHHOCTH cpell 0OuTaHusl opraHu3MoB. [IpucrnocoOsieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JAepeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTH CTpOeHUss M 00Opasza
AKU3HH.

buotnueckue  dakToppl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuMOMO3 u ero Gopmel. [lapasutusm,
KOOTEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumojeiicTBus (Tonuueckue, popudeckue, padbpuyeckue).
3HaueHue OMOTHYECKUX B3aWMOJICHCTBUN JUIsl CYIIECTBOBAHUSI OPTaHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TemmokpoBHbIE KUBOTHBICY, «XO0JI0THOKPOBHBIE YKUBOTHBIEY,
«Du3noNornuecKre aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOpMBI pacTeHUi», «Ku3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA IMIUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jeca», «llenmm mnwuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennus», «Cumonosy», «Kommencanuzm.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHHI, CBETONIOOMBHIC, TCHEIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHHWil, OTHOCAIIMXCS K TurpoduraMm, Kcepodutam,
Me30(uTamM, KOMHATHBIE PACTEHUS JAaHHBIX TPYII, KOJUICKIIUU KUBOTHBIX,
OOUTAIOIIUX B Pa3HBIX Cpenax, repOapuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0nagaronx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUMA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIJICKIIUUA >KUBOTHBIX, YYACTBYIOIIMX B PAa3JIMYHBIX OUOTHYECKUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE 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 MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymsaiuu.  [lomymsiust  Kak
OuoJtormdeckas cucrema. Poiab HEOTHOPOIHOCTH cpeibl, (DU3NISCKUX OaphepoB
U O0COOEHHOCTEH OWoJorMU BHUIOB B (OPMUPOBAHUU TPOCTPAHCTBEHHOMN
CTpyKTyphl Tomyssiiuid. OCHOBHBIC TOKA3aTeNW TMOMYJSIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TIOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMI
pocTa, CMEPTHOCTH, MUTPAITHSL.



OJKojoruyeckass  CTpykrypa  nomyisiuuv.  OIeHKa  YHMCJIEHHOCTH
nonyiasiuuu. JlnHamuka monyssinuu U e€ peryssinusa. buoTnueckuii moTeHuuranl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIANUA: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DkoJsioruyeckue crpareruu BuaoB (- u K-ctparerun).

[Tonstue 06 3KonorMueckoi Huile Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. Pa3sMepsl 3KOJIOTHYECKOH
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

Bun kak cucrema nomysdiuid. Apeanbl BUJOB. BUAbl M MX JKM3HEHHBIC
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XaAPAKTEPUCTUKU TOIYIISIUNY,
«ITpocTpaHCTBEHHass CTPYKTypa MNOMyJAnun», «Bo3pacTHble NHpPaMUIBI
nonysanun», «CKOpOCTh 3acelieHHs] IOBEPXHOCTH 3EMIIM  Pa3IMYHbIMU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «llpucrmocoOneHuss ceMsH pacTeHUU K
PacCeNCHUIO.

Tema 9. IKo10rUs CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobOmiectBa opraHu3MoB. buoreHo3 u ero crtpykrypa. CBsizm MEXIy
OpraHu3Mam# B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHM3MOB B DSKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPIUU B SKOCHCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTEMBbI. buomacca W OPOIYKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uicel, OMOMACChl M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuixu. @aykmyayuu.
HarmnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3IECUCTBUS Ha
cykneccun. KmmmakcHoe cooOmiectBo.  buopazHooOpasne u  moJIHOTa
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

AHTpOIIOTEHHBIE AKOCUCTEMBI. ArposkocucTema. ArpoieHo3. Paznuuus
MEK]ly aHTPOINOT€HHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. [ oposckas
¢nopa u dayna. Cunantponuszaius ropoickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJECHCTBUI
OpraHm3MOB B JKocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrUU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWUYHUBOCTD
OpraHu3MOB, TMOMYJISUUA UM HKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3JICHCTBUM.



Mexanuzmol  6030eticmeusi  3a2pA3HEHUll  pA3HLIX  MUNO8  Ha
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmeus. MeTo0Iorusl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOTCHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa  OHOLIEHO3a», «IKOocHUCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHU3MOB B 3kocucTteme», «KpyroBopot
BELIECTB B »dKocucteMey», «llemn mnuTanus (macrOumiHas, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia dyucenn», « IKoJOoThYecKas mupaMujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Heprun», «O0pa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBienue jeca mociae moxkapay, «IKOCHCTeMa 03epay,
«ArporeHos3», «KpyroBopoTr BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMU HACEKOMBIX, 4ydela
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKeKypeust «ODKCKypcusi B THIUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsK, eTbHUK, Ha CYXOAO0JbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKYpCcUsl «IKCKYpPCHSI B arpodKOCUCTEMY (HA TMOJIE WM B TEIUIMYHOE
XO3SIUCTBO)».

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 6mocdepe. O6mactu Ouochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdeps! U ero GyHKIIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIhbHOM »JKOcHCTeMbl. JluHamMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB ¥ OMOreoXMMHYECKHE IHKIBI (yriaepoja, as3oTa).
PutMugyHOCTS siBIICHHI B Onocdepe.

3oHansHOCTh Ouochepsl. [lonsitue o 6mome. OCHOBHBICE OMOMBI CYIIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W NIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhs. Kinumar, pacTUTeIbHbII
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIHMS IKUBBIX CHCTEM, OIEHKA WX PECypCHOTO
MoTeHITaNa U OuochepHbIX QYHKIUN.

JdemoHcTpanuu

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

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJILH,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMEI cymimy, « KimMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelIanHbIi JIECY,
«1InpOKOIMCTBEHHBIN jecy, «Crenby, «CaBaHHa», «ITycTeiHsy,
«Tpornnueckunt necy.

OGopynoBanue: TepOapuy pPACTCHWA pa3HBIX OHMOMOB, KOJIIECKIIMH
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M WX MNpUYMHBL. Bo3jaeicTBue denmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3QYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KiMMara.

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 TTAPKHU.

OcCHOBHBIE NPUHIIUIBI YCTOWYHUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHX
Kpu3ucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpH3MCa U €ro BEPOATHBHIE
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCe008aHUsI nepexoo0a K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHou  oHepeemuke.  buonocuueckoe  pasznoobpaszue  u
buopecypcol. Hayuonanvnuvle ungopmayuonnvle cucmemsi, obecneuusarowjue
docmyn K uHgopmayuu no COCMOAHUI OMOENbHbIX U008 U IKOCUCHEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr w  cxembl: «3arpsisHeHHE aTtMochephl», «3arps3HEHHE
ruapochepb», «3arpssHeHue nouBb», «llapHukoBwiii 3hdexT», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY», «MOACIIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX PaCTEHUN M >KHUBOTHBIX KpacHoii
KHUTH Poccuiickon ®enepanuuy, Kpacuou KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4YaroIMMUCsl TMPOTpaMM CpeIHEro oO0miero oOpa3oBaHMS: JMUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPENEICHUIO, Haluuue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA Ppa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIIBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJIbTaTbl OCBOCHHUS MIPOrpamMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€IMHCTBE Y4YEeOHOW U BOCHUTATEIBHOW JEATEILHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHSATHIMU B
oOIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHUs, CAMOBOCIHTAHUS W CaMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEM
NO3ULNU JUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TPyJla U CTapilieMy MOKOJICHUIO, B3AaUMHOTO YBaXEHUS, OEPEKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HACIEIHMI0 W TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapoa Poccurickoit denepanuu, IpUpoJIe U OKPYKAIOIIEN CpEE.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS Y4eOHOro mnpeameTa «bHUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JTUYHOCTH,
CUCTEMOU IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATENIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHHIO OIMOHEHTOB MpPH OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApoOAy, YyBCTBA OTBETCTBEHHOCTH IEpEn
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoaunHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIMI0 M MaMsITHUKaM
IPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe  TMTaHUE, COOJIOJIEHWE TUTHCHUYECKUX TPAaBWII H  HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXA, pEryispHas Qunyeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyallUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHSATh TaKyIO AESTEIbHOCTD;



UHTEpEC K pa3IuuHbiM cdepaM MNpodhecCHOHANTBHON AeATEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyAyIel Mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa3OBaHHUIO Ha
MPOTSKEHUHU BCEH JKU3HU;

7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11e71ecCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HMX BO3MOKHBIX TOCIEACTBUNA JIA
OKpYXarolIen Cpepl;

OCO3HaHME TJI00ATBHOTO XapakTepa HKOJOTHUUECKUX MPOoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJb30BaTh MPUOOPETAEMBbIE TMPU HM3YUYEHUU OHOJIOTUU
3HAHUSA W YMEHHUS IIPU PEIICHHH IMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HaNpaBJCHHBIX Ha COXPaHECHHE PAaBHOBECHS B AKOCHUCTEMaxX, OXpaHy BHU/JIOB,
AKOCHUCTEM, OroCchepsl);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX BpEeJ OKpPYKaIOLIEH
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEHCTBUNA U IPEAOTBPAILATh UX;

HaJU4YuE€ pa3BUTOrO0 HKOJOTHYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJbTYpBI, OIbITA JEATCIBHOCTH HKOJOTMYECKON HaIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS UMH B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, TOTOBHOCTM K YYaCTHIO B TPAKTHYECKOH  JEATEIBLHOCTH
AKOJIOTHYECKOM HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha JINAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE A3BIKOBON M YMTATEIBCKOM KYJIbTYphl KaK CpPEeICTBa
B3aUMOJICHCTBUS MEXK Y JIFOJbMH U TTO3HAHUS MUPA;

NMOHUMaHHE crHenu@ukn OWOJOTHM KaK HayKH, OCO3HaHUS ¢€ polu B
(bopMUPOBAHUU PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JIJaHUH IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJII, YETOBEKA U
oOIiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOIeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIaTh PECypCHbIE TPOOIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeHW BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecredyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJIOTMUYECKUX 3HAHUW B IETAX
MOBBIMICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopMupyemMoit Tpu N3y4eHUN OUOJIOTHH;

MMOHMMAaHUE  CYIIHOCTM  METOAOB  TO3HAHUS, UCIHOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh MOJyYaeMble 3HAHUS JIJIS



aHalu3a U OOBICHECHUS SIBIICHUM OKPYZKAromero Mupa u npoucCxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS AAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSTCIBHO HMCIIOJIH30BaTh OMOJOTHUYECKHE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘{HOI?I ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO K UCCICAOBATCIILCKYIO ACATCIIbBHOCTS HHAWUBUAYAJIbHO U B I'PYIIIIC,

FOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p8,30BaHI/II-O 151
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO0 OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4EOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1  (POPMUPOBAHUS MHUPOBO33PEHUS
oOydaronmxcst  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMAa, HAY4YHbIM (DaKT, MPUHIIMIL, TUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKAaTUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHAIBHOM I'PaMOTHOCTH M COLIMAIBHOM KOMIIETEHIIMH
oOyyJarommxcsi; COCOOHOCTh  OOYYaIOIIUMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

B pesynbrate wu3ydeHuss OHONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyuaronierocsi OyayT cGOpMUPOBaHbI TO3HABATEIHHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHBEPCAJIbHbBIE
yueOHblE JEHCTBUSA, PEryJIsSTUBHbIE YHHUBEpCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI MPOrPAMMBI CPEIHETO OOLIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JOTHYECKOTO MBIIUICHHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHATUN (BBIIEIATH MX XapakTEpHbIE MPU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMU TIOHATHSMU);

OMpeNeNsaTh 1LeNn AESITeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUH HUX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUW KUBOM TIPUPOIbI;

CTPOUTH JIOTMYECKUE pACCYXACHUS (MHIYKTUBHbBIC, AEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYUSI B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpEACTBAa  JJIS  TPEACTABJICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax,
a TaKke TMPOTUBOPEUMH PA3HOIO pPOJa, BBIABICHHBIX B  Pa3TMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

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

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

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMHU  Y4eOHO-HCCIENIOBATEIbCKOM WM MPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3peiieHusi MmpodJieM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3IMYHBIC BHIIBI JEATEIHPHOCTH IO IOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTaIluu, NMpeoOpa3oBaHUI0 W TMPUMEHEHHIO B YYEOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTeIHHOU
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3MPOBATh TOJYYCHHBIE B XOJAC PCIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABJICHHBIN ITOUCK MEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHATBHYIO CPEILY;

yMETbh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UCH, ITPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PCIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJOTUUECKHX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B HHTepHETE),
aHAIM3UPOBATh WH(OOPMALMIO PA3IMYHBIX BHIOB W (OPM IPEACTABICHUS,
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 MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeCTaBICHUS
ouosiornyeckord wuHGoOpManuu (cxembl, TrpadUKd, JTUarpaMMbl, TaOJHIIHI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHUE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HHU, aKTHUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOeH, TMPOSBIATH YBAXXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

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

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKIOTO YjieHa KOJUICKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAa/Ja M KAXKJIOTO YYaCTHHKAa KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHWE B PAa3JIHMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

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

BBHIOMPATh HAa OCHOBE OWOJOTHYECKUX 3HAHWUU IIEJIEBHICE M CMBICIIOBHIE
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



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

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUH;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TPOSIBJICHUIO IIUPOKON SPYAUIIUU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsiTHE Ce0sI U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

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

[IpenMeTHble pe3yNbTaThl OCBOEHHUS COJEpKaHUSI y4eOHOro mpeaMera
«buonorus» Ha YyriayoJEHHOM YypOBHE OpPHEHTHUPOBAHbI Ha OOECIEUCHUE
npopuiabHOro 00yueHuss oOydarommxcs Ouonorur. OHM  BKIHOYAIOT:
crienuduyeckue Ijisi OMOJIOTHY HayYHbIEe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI
0 OCBOCHHIO, WHTEpPOpETallMd W MNPeoOpa3OBaHUIO  3HAHUM, BUJIBI
JEATEIbHOCTU 110 TIOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TakKXKe€ B pEATbHBIX KU3HEHHBIX curyanusx. I[IpenmeTHbie
pe3yJabTaThl MPEACTABIICHBI IO TOJaM U3yUCHHUS.

[IpenMeTHble pe3ysbTaThl OCBOEHHUs yueOHOro mpeamera «buosorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KAPTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOABI U PEUIEHUH MpoOJIeM  pallOHAIBLHOIO
IPUPOAOIIONB30BAHUSA, O BKJIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

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



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CAMOPETYJSIHs, CaMOBOCIPOU3BEIICHUE,
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHUECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOMCXOXKICHHUS  KYJIbTYpPHBIX  pPAaCT€HU), 3aKOHbI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTICHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMHU HAay4YHOT'O IMO3HAHMSI, UCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX >KUBBIX OOBEKTOB (OMHMCAaHHME, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTMUECKMX TMPOLIECCOB: OOMEHa BelECTB (METaboIu3M),
IpPEeBpAIllCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYyaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TEHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMJAAMH KIETKU U UX
(GYHKIUSIMH, CTPOEHUEM KIJIETOK Pa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy PAaCTCHMI, >KMBOTHBIX M YEJIOBEKAa U UX
GYHKIUAMH, MEXIY CUCTEMaMH OPraHOB M WX (DYHKITUSMHU, MEXKIY dTaraMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIHKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

yYMEHUE BBISBIISATh OTJIMUYNTEIbHBIC MPU3HAKY KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY [UJISi JOKa3aTelhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYHUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OHMOJIOTHYECKUMHU MPOIECCAMU |
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu padboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TMPEACTABIATh TOJYYCHHBIC PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(EpEeHIIUSAX;

YMEHHUE OIICHUBATh JTUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoOJIOTMM W MEIWIUHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZI0TBOPEHHE, HAMPABIEHHOE U3MEHEHUE TeHOMA U CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacTd  OWMOJIOTMH,  MEAUIMHBI, OHOTEXHOJOIHH,
BETEPUHAPHUH, CEITBCKOr0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBI ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOIOJIKEHHE OUOIOrHYecKoro oO0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

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

c(hOpMHUPOBAHHOCTh 3HAHWI O MECT€ U pOJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM uYeloBeuecTBa, a TakkKe B PEIICHUH BOMPOCOB PaIMOHAIBEHOTO
IPUPOAOIONL30BaHUA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompesieseH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJIATaIONUX OHOJOTUYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHCTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOT0 paBHOBecus Jxx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMa
1O. JIubuxa, 7KOIOTHYECKON MUPaMUJIbI SHEPTHH ), TUIIOTE3bl (TUIIOTE3a «MUPa
PHK» V. I'mnGepTa);

yMEHUE BIaJeTh OCHOBHBIMH  METOJAaMH  HAy4YHOTO  IO3HAHUS,
UCTIOJIb3yeMbIMU B OWOJIOTHYECKUX HCCIIEIOBAHMUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmHCcaHWe, U3MEpeHue, HaOIIo/IeHne, HKCIIEPUMEHT), CIocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTATh CYIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIAN, TPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie OOUTaHusl, YepeI0BaHUS
HalpaBJICHUN HBOJIIOIMU, KPYroBOPOTAa BEIIECTB M TOTOKA DHEPIHH B
AKOCHUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY MPOIIECCAMH HBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOIIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIBHBIE TMPU3HAKA  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYECCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCTOJb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY [IJIi JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHUs, €IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOJILI U
YEJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3aladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBITIOJHATH JTAOOpPATOpHBIE U MPaKTUYECKUE PadOTHI, COOITIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

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

YMEHHE y4acTBOBaTh B yU4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUITMHE, TPOBOANMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOMMYHO  TPENCTaBIATh IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(DEpEeHITUsX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJOBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, MOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaaIbHOM
NeSTEIbHOCTH B OOJAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIL30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH TMpodeccuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUsS B OPraHMU3alUsAX CPEIHEro
po(eccuoHaIbHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KoumnuectBo yacos
DJIeKTpOHHbIe (LM (pPOBbIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTesibHbIE pecypchl
n nporpaMmMbl padoThbI padoTbI
1 buonorus xak Hayka 1
5 JKuBbie CUCTEMBI U UX ’
H3y4yeHue
3 buonorus knetku 2 0.5
XuMuyeckas
4 10 1
OpraHu3alys KIeTKH
5 Crpoenue u pyHKIIUH 8 5
KIJIETKH
OOmeH BelecTB U
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
Hacnencrsennas
7 uHbOpMaIHs U 9 0.5
peanmzanys €€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJIETKH
Crpoenue u pyHKIIUH
9 17 1.5
OpraHu3MOB
10 Pa3zmuoxenue u 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
1 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHUYECKAs 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJIeHUE U pa3BUTHE
IBOJFOLIMOHHBIX
NPE/ICTaBICHUN B
ouonoruu

MuKkpo3BOIOIUS U €€
pe3yabTaThl

14

MakposBontonus u eé
pE3yIbTATEI

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emie

15

1.5

IIpoucxoxacHue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKoJjorus — Hayka o
B3aMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

OpraHusMmsl 1 cpena

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKoJI0TUsg COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Buomorus kak KoMIjiekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO 00IIecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

YPOBHCBaH opraHu3anusa
KHUBBIX CUCTCEM

HcTopust OTKpBITHS U
W3YYEHHUS KIETKU.
Knerounas reopus

Metonasl MOJIEKYIIIPHON U
KJIETOUYHOM OHooruu.
[TpakTuyeckas padora
«3yyenune MeTO10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe
ueHtpudyruposanwue, [TLP)»

0.5




XMMHYECKUH COCTaAB KJIIETKU

MuHepasbHbIC BEIIeCTBA
KJIETKH, UX OHOJIOrnYecKas
pOIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06Hapyx)eHHe OETTKOB ¢
MOMOIIbIO Ka4ECTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupUKAIMS U
byHKIIMMU OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIa6oparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTsl
(HT®D)




14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Merozsl CTpyKTypHOHR
Ounonorun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruOTHUECKOM
kietku. [Ipakrnyeckas
pabora «3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

HOBerHOCTHHﬁ arrapar
KIJICTKHU

19

OnHomeMOpaHHBIE
OpraHoU/bl KJIETKH.
[TpakTuyeckas padora
«3y4yeHue nBUKEHUS
LATOIUIA3MBbI B
PACTUTENBHBIX KIETKAX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJIaCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5




PaCTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH s1Ipa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHuUsI
KJICTOK Pa3IUYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI META00IU3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne kaTaTuTHIeCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WK
KaTaja3bl)»

25

DepMEHTaTUBHBIN XapaKkTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJZIOPO/IA B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaXx»

26

benku-akTuBaTOpsl M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dorocunTes

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
mpoiieccoB (PoTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bunsr 6posxenHws.
JlaGopaTtopHnast pabota
«CpaBHEHHE ITPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakunu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousb pubocom B OGnocunTe3e
Oenka

37

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycbl — BHEKJI€TOUYHbBIE
(OpPMBI KU3HH H
00JMraTHbIC Mapa3uThL.
[TpakTideckas pabota
«Co3zanue MoJIeNId BUPYyCa

0.5

40

Bupycuble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHomoruu B
OMOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN UK KIETKH

43

Martpuusnsiii cunates JJHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYHKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsmus ;xu3HEHHOTO
[IUKJIA KIETOK

48 OpranusMm Kak eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 05
«3y4yeHne opraHoB '
[[BETKOBOT'O PaCTEHUS»

52 Ormopa Tella OpraHu3MoB

53 JIBuKkeHnEe OpraHu3MoOB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenpHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Brienenue y opranuzMoB

61 3amura y OpraHu3MOB

62 NmMmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts u
PETYISIHS Y OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHUCTEMa
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. OGpa3oBaHue

68 0.5

" pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akagKa OpraHoOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIECH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

PasMHOkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS U
Pa3BUTHS TCHETHKHU KaK
HayKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TeHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[IpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiiee
ckpemuBanue. Heromnnoe
JOMHMHHUPOBaHUE

78

JurnbpuaHoe cKpemuBaHue.
[TpakTrueckas pabota
«3y4yeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(QHIIBD)

0.5

79

[MuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCICACTBCHHOCTH




82

I'eneTuka nona

83

I'eHOTHII KaK ILI€IOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH,
YKUBOTHBIX U YeJIOBEKa

85

M3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl ”3BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoenue
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHOTHIIMUECKAS
W3MEHYHBOCTb.
KomMmbOunaTusHas
W3MEHYUBOCTH

89

MyrannonHas
W3MEHYHBOCTb.
[TpakTrueckas padota

0.5




«MyTtanuu y 1po3oduisl (Ha
TOTOBBIX
MHKPOIIpETIapaTax)»

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpoIecca.
ONUIreHeTHKa 1
SMUTEeHOMHKA

91

I'eHeTnka yemoBeKa.
[TpakTuyeckas pabora
«CocTaBlicHHE U aHAIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKO
T€HETUKU

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
TeHETHYECKHUX 3a001eBaHUI
YyeJioBeKa

94

OCHOBHBIC TTOHSATHS
cenekuuu. JlaboparopHas
pabota «3yuenue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTtonsl ceneKnoOHHON
pabotsl. JTabopaTtopHas

0.5




pabora «3yyeHue mMeTo10B
CEJICKLIUH PACTECHUI»

96

JlocTukeHus CeJIEKIINU
pPacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEeHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[TpakTuyeckas pabora
«3yueHue 0ObEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHoOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruun

100

XpOMOCOMHasI ¥ T€HHas
WHKEHEPUS

101

MeaunHCcKE
OMOTEXHOJIIOTHHI

102

Pe3epBHBIN ypOK.
[ToBTOpenwue, 06001IIeHNE,
cHUCTEeMaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBotonuoHHas Teopus Y.
[apBuHa

JBrKy1ne cuiibl
3BOJIIOIMHU BUIOB o Y.

HapBuny

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBINA 1
HCKYCCTBEHHBIH 0TOOp

dopMupoBaHUE
CUHTETUYECKON TEOpUHU
HBOJIIOLUU

Drarnbl 3BOJHOIIMOHHOTO
npolrecca: MHKPOIBOJIIOIINS
U MaKpO3BOJIIOLIUS

[Tonmymsanms —
JJIEMEHTAapHAasl €IUHULIA
HBOJIIOLIUU

3aKOH T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopatopHas

0.5




pabota «BrIsiBrieHue
W3MEHYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

DddekT ocHoBaTeII.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

11

EctectBenHsbIit 0oTOOp —
HarpasJsomui Gaktop
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGi1eHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3yuyenue apomopho30B u
WMOaaNTaN y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOIeHuit y
OpPTraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

Bup, ero kpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

19

Makpo3Botronus.
[Taneonronoruyeckue
METO/Ibl U3YYEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTEeMaTUYECKUE METOIbI
W3Y4YEHUS HBOJTIOIIUN

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AgnanTuBHas paguanysl.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU HA
3emiie

26

Jonayuynsie
IIPE/ICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE TAIIbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoressl 3apoxacHUS
KU3HU




29

Ucropus 3emiu u METObI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB)

0.5

30

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

31

OBOJIOLUS DYKAPUOT

32

OCHOBHBIE TallbI
HBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTuyeckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHH pa3HbIX
OTJIEJIOBY

0.5

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

OBOJIIOIHNS JKUBOTHBIX.
[TpakTrueckas padota
«M3ydyenune ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3emiie
0 3paM U Nepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOHOJ’IOI‘I/Iﬂ — HayKa O
YCJIOBCKC

41

Pa3Butune npeacrasiieHui o
IIPOUCXOXKICHUU YEIOBEKA

42

Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PSAMOXO0KICHUSM)

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHo1IEeHNE
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTEHE3e

OCHOBHBIE CTaaNU

45
aHTpOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue pachl.

48 [TpakTrueckas pabota 05
«M3yueHne 3KOJO0THIECKIX '
aJlanTalnui 4eIoBeKa»

49 MexauCuuIIMHApHbBIE
METO/Ibl aHTPOIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTUU
MeTobl SKOJIOTHH.

JlaGopaTtopHnast pabota

51 «M3y4yenne MeTo10B 0.5
9KOJIOTHYECKUX
HCCIICIOBAHMI»

59 3Ha4YeHHE 3KOJIOTMYECKUX
3HAHWH 1 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbuoTtnueckue GpaxkTopsl.

54 b p 0.5

CBeT KaK dKOJOTHYSCKUM




dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AbGuotnueckue GpakToOpHbI.
Temmnepatypa Kak
9KOJIOTHYECKUiA (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

56

AbuoTtnueckue GpaxkTopsl.
BuiaxxHOCTB Kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pasHBIX MECT OOUTAHUS»

0.5

57

Cpenpl oouTanus
OpraHu3MOB

58

buonornueckne puTMbl

59

Kuznenusie GopMmsl
OpraHU3MOB

60

BuoTtnueckue akropsl




61

3HaueHne OMOTHUECKHUX
B3aMMOJACUCTBHH 11
CyIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTHUECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISALIUN: POXKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
MnomyJaanun

66

JlnHaMuKa NomyJsiuu u eé
perymsnus

67

Kpussie pocra
YUCJIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HUIa
Buna. Jlaboparopuas
pabota «[Ipucnocobnenus

0.5




CEMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISIIIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHIA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB
— OuoLEeHo3

79 DKocucTemMa Kak OTKPbITast
cucrema
Kpyrosoport BemiecTs u

73 MIOTOK SHEPTHH B
HKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo01ecT —
CYKIIECCHH
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKocucreMsl MOpel U
OKEaHOB
[IprupoaHbie 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

cTeney, MyCThIHb




79

AHTpPOIIOT€HHBIE
KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[IpakTuyeckas pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpPOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHMU3MEHHOM,
OPraHU3MEHHOM,
MONYJSALIMOHHOM U
DKOCUCTEMHOM YPOBHSIX

83

buochepa —
oOuiernyiaHeTapHas
o0ououka 3emiu

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHoChepbl

86

KpyroBopoTs! BemiecT u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanbHOCTH Onochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh Onochepsl

89

DKOJIOTHYECKHE KpU3HUCBhI U
HX ITPUYHUHBI

90

BosaelicTBue yenoBeka Ha
ouochepy

91

AHTpPOIIOTEHHOE
BO3JECHCTBHUE Ha
pacTUTENBHBIN U
SKUBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOHYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MIPUPO/IbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOro
pazHooOpaszus 3emin

95

O06o06mIeHne o Teme
«MuKpo3BOTIIONUA U €€
pE3yIbTaThI»

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pE3yIbTATBD»

97

O000I11IeHNE 10 TEME




«IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIIE»

O06o06mIeHne o Teme
98 «[IpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

O000111eHME 110 TEME
«IKOJIOTHS — HAYKa O
99 Y 1

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O000I11IEHNE TT0 TEME
100 | «Opranusmsl u cpena 1
oOuTauua»

O0001IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O000I11IEHNE TT0 TEME

102 | «buocdepa — rnobanbHas 1
IKOCUCTEMA»
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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