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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o yuebHomy npenmery «buonorus» (manee - 6uosiorust) Ha
ypOBHE cpeHero o01iero oopasoanus pazpadorana Ha ocHoBe denepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TNOJIOKEHUH (denepanbHOl pabouelt MporpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxenusm PI'OC COO
npoduiibHbIe Y4eOHBbIE NpPEIMEThl, H3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE,
SIBJISIOTCS crtocoooM audypepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl W MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IMM, CpEeIHUM OOIIHUM, CpEeAHHM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMs KaxAblid U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEeH, MEJUIIMHON, HKOJOTHUEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeamera «buomnorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3feiiaM U TeMaMm, pachlpeleseHHe I0 Kiaccam,
PEKOMEHIyeT TMOCJEA0BATEIbHOCTh U3YYCHHUSI YU4eOHOTO MaTepuaia ¢ yuyéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOIro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o OuOJIOTHH
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy MPOCMAaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPHEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCITUTaHUE OEpe)HOT0 OTHOIICHUS K OKpYKalIllew mpupojHoil cpeae. B
mporpamMme Mo OMOJIOTUM TaKXe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeameTa
«buonorus» B peammzamuun  TpeboBanmit PI'OC COO Kk TMUIAHUPYEMBIM
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 CpEIHETO0  OOIIETo
oOpa3oBaHHs  3aBepiiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U yriyOJeHue 3HAHUN 00YyJaronIuXcsi O )KHBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YYECHHS ¥ DKOJIOTHH.

N3yuenne ydeOHOTO Tpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPHEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYSCHUIO
Owonornyeckoro oOpa3oBaHWsI B By3aX W OpraHU3alUsIX CpPEIHETO
nmpodecCuoHaIbHOTO 00pa3oBanusa. OCHOBY €ro COJAEpkKaHUS COCTAaBISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPHU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3lesioB OWOJOTMHM Ha  YPOBHE



OCHOBHOTO o0miero oo6pazoBanus, B 10—11 kmaccax 3T 3HaHUS TOJTYYalOT
passutHe. Tak, pacmipeHsl U yriayOaeHbl OMOJIOTUYECKHE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4eJOBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI OHOJIOTMYECKHE
CBEJICHUSI TPUKIAJHOTO U TOUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [JIsi TMOCJIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeametry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CormnacHO WM, W3y4aloTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3AIUU, BOJIOIUHA OPTraHUYECKOTO MUpPa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOT0 pa3HooOpas3usi ruianetbl. Tak, B 10
KJIAaCC€ M3y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIJIETOYHOM  OWOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300J0TMH, aHaToMuM, (usmosoruu uyenoBeka. B 11 kiacce
U3y4aroTCs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yueHue o buocgepe.

VYyeOuniii mnpenmer «buoniorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, HUJCH, MPUHIUIIOB H
paBui, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUW O CTPOECHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKU, OpraHUu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTHUKCHUSX,
COBPEMEHHBIX  MCCIICIOBAHUAX B  OHOJOTWMH, TPUKIAJHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BUTHA W MOJJAEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMHM  Hapsay CO  3HAYUTEIBHBIM  O00BEMOM
TCOPCTUYECKOr0 Marepuaia B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHSI M Pa3BUTHS TOH WIIHA
WHOUM 0051acTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKHUX U AKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yueOHoro mnpenmera «buonmorus» Ha yriayOiaEéHHOM
ypOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM ~ OpraHW3allud  JKUBBIX CHCTEM pa3HOTO paHra u
puoOpeTeHNE YMEHHM UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUHU WHTEPECA K
omnpeneéHHOM o00yacT TPOdEeCCHOHAIBHOW ACATEIBLHOCTH, CBS3aHHOM C
Ouonoruel, WIM K BBHIOOPY Yy4eOHOTO 3aBeNEHUS JUIA MPOJOJIKEHUS
OMOJI0rHYecKoro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yrayO0nEHHOM YpOBHE 00€CTIEUMBACTCS PEUICHUEM CIISAYIOIINX 3a1a4:

OCBOEHHE OOYyYalOIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U MpaBMJIaX, COCTABJSAIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHYy MHpa; O CTPOCHHH, MHOTOOOpasMM H OCOOCHHOCTSIX
OMOJIOTHYECKUX CHCTeM (KJIETKa, OpPraHu3M, MOMYJSIus, BUA, OHMOreoLEeHO3,
ouocdepa); 0 BBIJAIOUIUXCA OTKPBITUSIX U COBPEMEHHBIX HCCIEIOBaHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE OOYYaromIMXCS C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBI:
HCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJSIPHON U
KJIETOYHOW OMONOTHHU, 3MOPHOJIOTHH UM OHOJIOTUU DPA3BUTHS, TEHETHUKU U
CEJIEKIIMHM, OMOTEXHOJOTMM U CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJOTHH,



AKOJIOTMH); METOJaMH CaMOCTOSITEJIbHOTO MPOBENEHUS OUOJIOTMYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupoje (HaOI0JeHuEe, H3MEpEeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpY)Karoulehd MPUpOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBATH U  COOMIOJATh  MEPbI
nporIIakTUKM UHPEKIUOHHBIX 3a00JI€BaHUM, NMPaBUJIa MTOBEJCHUS B IPUPOC
u oOecriedyeHus: 0€30MacCHOCTH  COOCTBEHHOW  KU3HENEATEILHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTANILHBIX ~ UCCIEAOBaHWM, pelleHHus OHOJIOTMYECKUX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW TPAMOTHOCTH, OOIIEH KyJIbTYpbhl TOBEJACHHS B
PUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolmMMUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
IPUPOAOIIONH30BAaHUU (COOTIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPAHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0POBbSI W
3MI0POBbSl  OKpYXKAIOIMMX  Jrogew  (coOmrojeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€30MMacHOCTH KU3HEIEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MMOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAaHHOTO BbIOOpa  OOYYaIOIIUMHUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
nocyenytoneMy npohecCHoHATPHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyJIbHBIMUA WHTEpPECAaMU U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YuCIO 4YacoB, OTBEIEHHBIX Ha M3yyeHHUE OUOJIOTUM HA
yriyOJIeHHOM YpOBHE CpefiHero obmiero oopasoBanus, coctapisieT 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHUS OMOJIOTUN
OCYIIECTBIISIETCS C YUETOM CIEIU(DUKU €T0 COACp>KaHUS U HAIPABJICHHOCTH HA
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPEIHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHM Ha YriayOlEHHOM
YpOBHE SIBJISIETCSI TIPOBEJIEHNE JTA0OPATOPHBIX M MPAKTHYECKUX paboT. Takxke
ydgacThe  OOyd4aromuxcsi B  BBIMOJHEHWHM  MPOEKTHBIX U y4eOHO-
MCCIIEIOBATENbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPESSACTCS YYUTEIeM Ha
OCHOBE HWMEIONIMXCA MAaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOJIHBIX YCIOBUM.



[IpennaraeMblii B mporpaMMe Mo OHMOJOTHH MEpeYeHb J1a0OpaTOPHBIX U
MPAKTUUYECKUX pabOT SBISETCS PEKOMEHAATEIbHBIM, YYUTENb JAeNaeT BBIOOp
MpOBEJCHUS 1a00paTOPHBIX PabOT U OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTE  00ydYaroluxcsi, CIHCKa O3KCHEPUMEHTAIBHBIX  3aJaHHI,
IpeasiaraéMbIX B paMKaX OCHOBHOTO TOCYAApCTBEHHOTO 5SK3aMEHa IIO
OMOJIOTUH.

Peanuzanus ecTecTBEHHO-HAY4YHOH HaINpaBIEHHOCTH pabodell MporpaMMel
yueObHOrO mpeamera «buosnorus» OCYyIIECTBISETCS €  HCIOJIb30BaHHEM
00opyI0BaHUs MIKOJILHOTO KBanropuyma.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs OuoJiorvH. buonormyeckue Hayku U H3ydyaeMble UMM TPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKA: MEAUIIMHE, CEJIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, 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, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

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

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHUYECKOIO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCTD,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIM,  MOMYJIALMOHHO-BUIOBOM,  AKOCHCTEMHBIN
(6uoreonenoTnueckuit), omochepuseiii. Ilporneccrl, MpoUCXOAANIUE B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepuu. Hayku, wu3yyamomme >KUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

Nzyuenue xuBbIx cucteM. MeTobl Ouonornyeckoil Hayku. Habmonenue,
W3MEpPEHHUE, DOKCIIEPUMEHT, CUCTeMarh3auus, MeTtaaHanu3. [lonsatune o
3aBUCUMOW ¥ HE3aBUCUMOW TmepemMeHHoW. [limanupoBaHue >sKCHEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU U e€
JTOCTOBEPHOCTh. Pa3z0opoc B Omonornyeckux aaHHbBIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX PE3yNbTaToB. [I[pUUMHBI UCKAXKEHUS PE3YJIbTATOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranmsmMay, «buoreomnenos», «buochepay, «MeTosl
W3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: jabopaTopHOoe  00OpyIOBaHWE JJII  TPOBEICHUS
HaOIIOACHUHN, U3MEPEHUH, SKCIIEPHUMEHTOB.

IIpakTuyeckas pabGora «Vcnosp30BaHME pa3IMYHBIX METOJOB IPHU
W3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — crpykTypHO-GyHKUHOHAIbHAS €AMHHUIA >KuUBoOro. Kcropus
OoTKphITHs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiigen, P. BupxoB). OCHOBHbBIEC MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
Knemok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabmuuber u  cxembl:  «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MUKpOCKOT», «IcTOpUs pa3BUTHSI METOJ0OB MUKPOCKOIIHI.

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

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

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pearcHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TeTUIOPETYJIAINi. MUHEpalbHbIE BEIECTBA KIETKU, UX OMOJIOTHYeCcKas
poJib. PoJib KATHOHOB U @aHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, TENTUAHAs CBS3b. BTopuuHas, TpeTU4Has,
yeTBEepTUYHAs CTPYKTYphl. JleHaTyparus. CsoiictBa 6enkoB. Knaccuduxarus
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Krnaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuapl, BOCKHU, cTepoubl. buonorndeckue
¢byakiuu munuaoB. OOmMe CBOKWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4eCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CrpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunmun kommnementapHoctu. [Ipasmino Yapradda. Ctpykrypa
JNHK — nBoiinas cnupanb. MecToHaxoxaeHrne M Ouosiormueckue (PyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkiun AT®. BoccTaHOBICHHBIC TIEPEHOCUUKH, UX (PYHKITUN
B Kietke. /[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JIHK.
Memoowbl eeHoOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKLU.

CrpykrypHas ~ Ouomnorus:  OHOXMMHUYECKME W  Ouodpuznyeckue
WCCJICIOBAHMSI COCTaBa H IPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuonii  ouzaun u opeanuueckuii cunme3s OUOMONEKYN U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



IToptperst: JI. Ilomunr, x. YorcoHn, ®. Kpuk, M. VYwuukunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpefieneHrne XHMHYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BeliecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yIIeBoJ0B», «CTpO€HHE MOJEKYJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KAUE€CTBEHHBIX PEAKLIUI».

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

Tema 5. CTpoenne u QyHKIUM KJICTKH

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

CrtpoeHue mpokapuOTHYECKON KieTkH. KierouHas cTeHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
IPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (PYHKIIMOHMPOBAHHE  DJYKAPUOTHUYECKOM  KIIETKH.
[nazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKkTUBHBIA (MIEPBUYHBIN H
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponumaemocts memOpanbl. Pabota
HATPUI-KAIMEBOTr0 Hacoca. DHJIOIUTO3: MUHOIUTO3, (aronuros3. DK30IUTO3.
Knerounast crenka. CTpykTypa ¥ (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

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

supomnasmarudeckas cetb (OI1C), anmapar ["onbaku, TM30COMBI, HX CTPOCHUE
u (QyHKIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHue
TPaHYJSIPHOTO peTukyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OekoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ magkuii (arpaHyssipHbIii)
sHOIUIa3MaTHUeCKuil peTukyinym. CekperopHast QpyHKIus annapara [ oybmxu.
Moougpuxayus 6enxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BeIeCTB B KiIETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (DyHKIIMM MHUTOXOHIPUN W
mactua. [lepBudHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICMKOIUIACTHI BEICHINX PACTCHUM.

HememOpanubsie  opranowabl  kietku  CtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OPraHOMAOB  KJIeTKkH. Pubocombl.  Ilpomescymounvie
Punamenmol. MukpopumamMeHTsl. AKmuHogvle MUKpopuiamernmsi. MpITIICUHBIE
KIICTKU. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1ienTp. CTpoeHHME ¢ JBIKCHHE JKTYTHKOB W PECHUYEK.
MukpoTtpyObouku 1uTomiasmel.  Llertpuons. berxu, accoyuuposanHvlie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sigpa, XpOMaTUH, KaproIlia3ma, SIPBIIIKH, UX CTPOCHHE
U GyHKUMU. SAnepHbiil 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpoOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. 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.

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTkuy», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHNEe MPOKAPUOTHIECKON KIETKNY.

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

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

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

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

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMuUIIALIMS U TUCCUMIUIALMS — JIBE€ CTOPOHBI MeTa0oym3Mma. THIIbl
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacTHe KHCIOpoJa B
OOMEHHBIX TpoIleccax. JHEPreTUYecKoe OOECIeUeHHE KIIETKH: IMPEBpaIlcHHe
AT® B o00meHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonu3zma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (QEepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCJNKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaioujue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
npoiiecce ¢potocunte3a. CBetoBast U TeMHOBas ¢dasbl. Domoovixanue, Cs., Cs- u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh (oTocuHTe3a. Brusuwue
paznu4HBIX (PAaKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaueHHEe (POTOCUHTE3A.

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

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

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
[JIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE AbIXaHue. Posib MUTOXOHapUI
B Iporeccax Ouoyiormueckoro  okucieHus. lluknmdeckme — peaxiuu.
OxucnurensHoe GdochopuupoBaHue. OHepeus MeMOPAHHO20 2padueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. [lpenmyniecTra
a’3poOHOTO MyTH OOMEHa BEHIECTB IMepen aHa’pOoOHbIM. O(P(PEeKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHcTpanuu

[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
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi pabora «CpaBHeHHE mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHast pabora «CpaBHEHHE POLECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U Peajiu3anus eé 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 ~ TPAHCKPHUIIIMHU:  KOMILJIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3zpeganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amMuHOKUCTOT. Ponb
prubocom B OmocuHTE3€e OerKa.

Cogpemennvie npedcmasierus 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 pabomel 2enog. Perymsius
O0OMEHHBIX MPOIECCOB B KieTke. Kiietounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3a0oneBaHus dYenoBeKka, >KUBOTHBIX, pacteHuit. CIIN/I,
COVID-19, connanpHbie 1 METUITUHCKHIE TPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz boavuux maccugos («bigdatay)
CMPYKMYpPHuIX Ouonocudeckux oOauHvix. 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 BUPYCAY.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knetounslii nuki, ero mepuonsl u perymsauus. Wutepdaza 1 MHTOS.
OcoOeHHOCTH TPOLIECCOB, MpoTeKaromux B uHTepdaze. IloarotoBka kieTku kK
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MIPEMUTOTUICCKUN ) IEPHOIBI HHTEP(DA3HI.

Marpununbsii cunre3 [JHK — penmukanus. punouns! permmukanun JHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexann3zm perukanuu JTHK. Xpomocomsl. CTpoeHne xpomocoM. Teaomepsl u
TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIAIIOMIHBIN U
raruiouHeIM  HAO0Opel XpoMocoM. ['oMosormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

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

Perynsauus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emkay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

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
MHUKpOIIpernaparax».

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

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcCOOEHHOCTH  CTPOEHUS U  JKU3HEACSATEIBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBIC TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIlnHoe 1eioe. ['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 TKAHEM: SIIUTEIINAIbHAS,
COCIMHUTENbHAS, MblleyHas, HepBHAsA. OCOOEHHOCTH CTpOeHUs, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHCTEMBI OPraHOB JKMBOTHBIX M 4elloBeKa. (DYHKIMH OpPraHOB U CHCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHblil 1 BHyTpeHHUl ckener. CTpoeHHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amM&0ouTHOE, )KTYTUKOBOE, PECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTCHUI:
TPONIU3MBI M HACTUHU. JIBU>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3zmoB. [lornomenue BOAbI, YIJIEKUCIOIO ras3a |
MHMHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue kuBOTHBIX. BHYTpHnonaoctHoe
W BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue TMO3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luileBapuTenbHBIE  KEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanue opraHu3moB. JlpixaHue pacteHuil. JIpIXaHue KUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTkU. KoxHoe apixanue. JlpixarenbHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAOMUX. Perynsuus apIXaHwus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
PaGoTa cepaua u e€ perymnsius.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beiaenenue y
#KUBOTHbIX. CoKpatutelibHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelus MW 00paTHOE BcachlBaHME KAaK MEXaHU3Mbl pPaOOThl OPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M LMCTHI MPOCTEHIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThI. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX HPOU3BOJHEIE.
3amura opranu3zmMa ot 6one3Hei. IMMyHHas cuctema yenoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPHOOPETEHHBIN crienuuiecKuit
UMMYHHTET. Teopusi KIOHaIbHO-CeNeKTUBHOTO MMyHHUTeTa (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Poub
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

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

HepBHas cucrema u pediektopHas peryisiiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pedekropnas ayra. besycioBHbIEC U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryssanus 1 SHIOKPUHHASI CUCTEMA JKUBOTHBIX U YEI0OBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocreitmmey, «Opranbl HBETKOBBIX PAaCTCHUIN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIx», « Tkanu pacrenuit», «Kopuessie cucremby, «CTpoeHue cTeOms»,
«CTtpoeHue JIMCTOBOM IMIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeI0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MplieuHas cucremay,
«BbraenurenbHas cucremay, « DQHIOKpUHHAsA cucTemay, «CTpOE€HHUE MBI,
«Mmmynurer», «KumeyHononoctHeie», «Cxema NUTaHUS  PacTEHUI»,
«KpoBEeHOCHbIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE THUAPBI»,



«CrtpoeHnue mnanapumn», « BHyTpeHHee CTpOeHHE J0KAEBOTO uepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpENnapaThl OJJTHOKJIECTOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHMi pa3HbIX OTIEIOB, BIIAXKHBIC NpPEnapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacileryieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE JIsi JEMOHCTpAIlMU OIBITOB MO W3MEPEHHUIO >KHU3HEHHOMN
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBU)KEHUN, MOJEIHU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

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

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

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

[TonoBoe pa3muHoxkenue. [lonoBeie KiIeTKU, Uau rameTsl. Meio3. Ctaguu
Mmeno3a. IloBenenue xpomocom B Menose. Kpoccunrosep. buosornueckunii
CMBICJI MEHO03a U TIOJI0BOIO Ipouecca. Meno3 U ero MeCTO B dKU3HEHHOM ILUKIIE
OpraHU3MOB.

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

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

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPTaHU3MOB. Mopgoeene3z — oOHa u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
apoonenusi. /[lemepmunupogannoe U HeOEPMUHUPOBAHHOE  OpobIieHue.
bracmyna, munwvr 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIICKOTMUTAIONINX.
3apopIlieBble JUCTKU (TacTpyJtisalusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHME YacTel pa3BUBAIOLIETOCS
3apojpliia (AMOpHUOHATBFHAS MHAYKIHS). 3aKiIa/iKa MIaHa CTPOCHUS KUBOTHOTO
KaK pe3yipTarT MEPApXUUYECKUX B3aMMOACHUCTBUKA TIE€HOB. BimsHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX KUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOro
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpUpoje. TUmsl pocta >KMBOTHBIX. DAKTOPHI
peryJliiu poCTa KUBOTHBIX M uyejoBeka. CTaguud MOCTIMOPUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [lepuobl oHTOreHesa yenoneka. CtapeHue
¥ CMEPTh KaK OMOJIOTHIECKHE 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[BoiHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratuBHOEe pazMHOKeHHE», «THIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIETKH U CIIEpMATO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO XyKa», «Pa3Butue
capaHun», «Pa3BuTue JArymkun», «JIBOHHOE OIJIONOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHue CeMSH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI»,
«OKW3HEHHBI 1UKJI MOPCKOM KamycTb», «JKU3HEHHBIM LHUKI MXaw,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENaparhl SUIEKICTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYILLIKI.

JlaGopaTtopnasi padora «M3ydeHHe CTpPOEHHsS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

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

JlaGopaTtopnass padora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEeHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEJACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

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

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsI JTUHUS, THOPHUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: TUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

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

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

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

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHnenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTHOPHTHOTO CKpenuBaHus. | umores3a 4ucToTh raMer.

AHanu3upymoliee CKpELUBAaHUE. [TpomexyTOUHBIN XapaxkTep
HacJieqoBaHus. Paciieninenrne Npru3HakoB IPYU HEMOJIHOM JTOMUHUPOBAHUH.
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 npuszHakoB. Pabotrer T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHUE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBINA  MOJ.
['eHeTnueckass CTpPyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak uenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommementapHocTs. Onuctas. [lonumepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUW, )KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTUUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOM». ['€eHeThyecKue acheKThl
KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHON MH(POPMAIIUK B TTOKOJICHUSIX KIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoOi 3akoHbl Menpaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemomHoe
JTOMUHUpPOBaHUE», «CIIETUICHHOE HACJIEIOBAaHUE MPHU3HAKOB Y APO30(UIIBIY,
«l'enetuka momna», «Kapuotun denoBeka», «Kapuotum Ipo30Qpuiib,
«Kapuotnnn ntune», «MHOXKECTBEHHBIM —aluienn3m», «B3anmoaencTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PACHICTUICHHS TPU3HAKOB, MOJIENb s
JEMOHCTPALlUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIsS
JEMOHCTPALUK CUEIICHHOTO HACJIENOBaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

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

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (HEHOTHUTIA.
N3menunBOCT, mNpu3HAKOB. KadyeCTBEHHBIE W KOJMYECTBEHHBIC ITPU3HAKHU.
Bubl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

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

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

KoMmOvHaTiBHasT M3MEHYMBOCTh. Mei03 M TMOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JJaHUU TEHETUYECKOTO PAa3HOO0pa3us B IpeiesiaXx OJHOTO BUA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE M HHAYUUPOBAHHbIE MyTaluu. SepHble W
nUToIIa3MaTuyeckue Myrtanuu. (ComMaTUYeCKMe ¢ TOJOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUS MyTaluii. MyTareHsl U WX BIMSHUE HA OPraHU3MBL.



3aKOHOMEpPHOCTH MYTAI[MOHHOI'O Mpoliecca. 3aKOH FOMOJIOTUYECKUX PSIIOB B
HacneacTBeHHo uamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMUYecKUx @axkmopos 6
Hacne008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHdyeckue 3aboyieBaHUS — 4elloBeKa», «Bumisl
MYTaIAN.

O6opynoBanue: )KUBbIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON u3MeHunBOCTU. [locTpoeHHne BapHAIMOHHOTO psla |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. Mex1yHapoaHasi mporpaMmma MCCIeJOBaHUs T€HOMa
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE  OMpENENICHHEe  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOILIBIO
[M11P-ananu3a. HacnencrBeHHbIe  3a00JIcBaHUS  YeJOoBEeKa. I C€HHBIE U
XpPOMOCOMHBIC  0oJIe3HH  4YeloBeka.  boiiesHn ¢ HaAcIeJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TE€HETUKHU B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
duznueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKPYXKAlolled  Cpelbl.
I'eneTnyeckas nmpeapacnoiOKEHHOCTh YEJIOBEKA K MTATOJIOTHUSM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun yenoBekay, «MeToIbl U3YyUCHUS] TCHETUKA
yenoBekay, «I eHeTnueckue 3a00J1eBaHUs YEITOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanus U CelIeKIUsl. 3apOoXKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yuyenne H. W. BaBumoBa o IleHTpax mnpouCXOXIEHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUUA COPTOB PACTEHUU U MOPOJ
#®UBOTHbIX. CopT, mopoaa, MITaMM. 3aKOH TOMOJOTMYECKHUX PSIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJIEKIIMOHHOW pabOoTHI.

Metoasl cenekunoHHOM paboThl. McKyccTBeHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  VcmbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHNY C TOMOIILIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIIbIo aHanm3a JIHK.

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



KyJbTYpPHBIX (popM opranu3mMoB. Mcronb30BaHHEe T€HOMHOTO PEaKTUPOBAHUS
u MeToJ10B pekomOunanTHbiX JIHK 115 monmyuenus ucxonnoro martepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — ckpemiuMBaHWe, WM MHOpuAWHT. HepoactBeHHoe
CKpeniuBanue, win aytropuauur. ['ereposuc u ero nmpuunssl. Mcnonb3zoBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUHW U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX pacTCHUMN
U HUX JUKUX pOJUYEH g CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbILX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C NPUMEHEHUEeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCTIe008AHUL, NePedo8blX 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: «lleHTpHl TPOUCXOXKACHUS U MHOTOOOpasus
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

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

JlabGopaTopHas padora «/3ydueHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buoTexHos0rust U CHHTETHYECKAasA OMOJIOTHS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOOMeueHrne, TOMyUYCHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEMne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOIOTHYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IIEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C ILIEJIbI0 MOJYYEHUS] OPraHU3MOB U UX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToabl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpmobOanku. ComaTtwueckass THOpUAM3AIUA W COMATHYCCKUUN
smOpuoreHe3. Mcnonp30BaHue ramionioB B CENEKIUH pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMsT ~ AWLEKIETOK M KIOHHPOBAaHME  JKUBOTHBIX.  Mertog
TPAHCIUIAHTALMU SAEP KIETOK. 1exHono2uu 0300posienus, KyIbmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

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



opeanuzmos. JIOCTH>KEHHSI MW TEpPCHEKTUBBI XPOMOCOMHOM M T'€HHOU
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MH)KECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas uu@poBas MeAUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMAa YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJIETOK. TaprertHas Ttepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycraHoBiIeHHE MOJICKYJISIPHBIX MEXaHHU3MOB
dbynknuonupoBanus PHK-conmepkamux BUpPYCOB, BBI3BIBAIOIIUX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «Mcnonp30BaHWE  MMKPOOPraHU3MOB B
MPOMBIIIJIECHHOM  MPOM3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

Jkckypceusi «bUOTEXHOJIOTUSA — BaKHEHIIAsl MPOU3BOJMUTEIbHAS CHJA
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 AearenbHocTh Y. JlapeuHa.

JIBixkyumme cuibsl  SBodonuM  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 dBosonru. CoBpeMEHHasi JBOJIOIMOHHAS OuoJoTHs. 3HaueHUe
ABOJIFOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JdemoHcTpanuu

[ToptpeTtsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. HapBun, C. C. YerBepukos, . U. llImansraysen, x. Xonaeitx, /.
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 nyremectsus Y. Jlapsuna», «Haxomku Y. [lapBuna», «Dopmsl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYypHBIX (opMm KamycTb», «llopoapl moManmmHUX >KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BUI0B (o Y. [apBuny)», «Cxema COOTHOUIEHUS
JBIKYIIUX CUJI 3BOJIIOIUNY», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOpUU
ABOJIIOLIUI.

Tema 2. Mukpo3BoIouMs U €€ pe3yabTaThl

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



N3menenune reHodoHIa MOMYMSALIMM KaK dJIEMEHTapHOE HBOJIIOIMOHHOE
ABJICHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIUE CHUJIBI) SBOJIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelnsl. Ipgexkm OymouliouHoeo eopaviuika. CHudceHue ceHemuyecko2o
pasnooobpazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMYNSIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIoruyecKast (pernpoyKTUBHA ).

EcrectBennbiii otb0p — Hampapisomuid (paktop 3BosronMd. DOpMbI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHBIN). [lomoBoM 0T60p. BO3HUKHOBEHNE M ABOIOIUS COITUAIBHOTO
NOBEJICHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB KakK pe3yiabTaT MHUKPOIBOJIOIUH.
Bo3HukHOBEHHE  TPUCTHOCOOJIEHM Yy  OpraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsl PUCTIOCOOJICHHI y OpPTraHU3MOB:
Mopdornoruyeckue, (U3HOJOTUUECKHE, OMOXMMUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3yibTaT
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
rubpuauzanusi). JJMUuTensHOCTh IBOJIIOIIMOHHBIX IMPOIIECCOB.

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,
«JIBMKyIlIME CHUJIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JISALUS MOIMYJISHMA
ceBaHCKOU (openmny, «I'eorpaduieckas U30JA1US JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHULIBI JaypcKoit», «llomynsiroHHbIE BOJHBI YUCICHHOCTH XHUIHUKOB
n KepTB», «CxeMa JIEeUCTBUS €CTECTBEHHOro oTOopa», «Popmbl O0OpHOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MelnaHu3M», <«JKUBBIE HCKOIAEMBIEY,
«IToxkpoBUTENBbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpegynpexnaronias okpacka
KUBOTHBIX»,  «Dum3uonorunueckne  amanrtanmun»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHue TPEX BUJIOB JAHBIIICH,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMUIIIOn b pacTeHuin»,
«KamycTHo-peneunbiii THOPHUITY.

O6opynoBanue: TepOapuu pacTEHUH, KOJJICKIIMM HACEKOMBIX, dydelia
ITUI] ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOOJIEHUHN, dydena MTUIl U
3BEpeil pa3HbIX BUIOB, repOapuu pacTeHU OJU3KUX BHIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

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



JlabopaTtopnass paGora «lIpucmnocoOieHusi OpraHu3MOB U  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHUE BHIOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

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

buoreorpaduyeckue MeToqbl n3ydeHus sBoonuu. CpaBHeHUE (HI0OpbI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emuu. Bunbi-
SHAEMUKU U PEIIUKTHI.

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

XpOMOCOMHBIE MyTalli{ U 3BOJIFOIUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmemsl

dyHKYULL. HeoGpaTtumocTs SBOJIIOLIMH. AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JdemoHcTpanuun
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.
Ta0au1s! u CXEMBI: «PunoreHeTHYECKUMN pn JIOIIaan,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansn»y, «Pununoduts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMUBOTHBIX», «['OMOJIOTMUHBIE ¥ aHAJOTUYHBIE OPTaHbD,
«PynmuMmeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  4YelOBEKa W
muMnan3e», «l JaBHbIE HampaBJiICHUS HBOMIOIUNY, «OO0IIHME 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN 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 TMOCTOSHHOTO CaMO3apOXICHUS KU3HU U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reoyoruueckas) ABOJIONMS. XHMHYECKas HBOIIONMSA. AOHOTeHHBI CHHTE3
OpraHuyeckux BemiecTB u3 Heopranmyeckux. Ombeitr C. Mumnepa u I'. IOpu.
ObpazoBanue mnonmuMepoB u3 MoHoMmepoB. KoanepBatHas rumoreza A. .
Onapuna, runore3a mnepBuuHOrO OynpoHa JIk. XonmelHa, TeHeTHYECKas
runore3a . Ménmnmepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['un6epra. DopMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopusa 3emnum u Metonpl e€ u3ydeHus. Vckormaemble OpraHHYecKue
octatku. ['eoxpononorus u e€ wmetoAbl. OTHOCUTENbHas M aOCOIIOTHAs
reoXpoHoJIorus. I'eoXpoHoornuecKas ImKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



HauanbHble sTanbl opranndeckoi 3Boironuu. [losBieHuE M 3BOIIOLMS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuoreHes). DBOJIFOLIUOHHOE
NPOUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIMHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenu. Beixon pactenni Ha cymry. [losiBieHne CHOpOBBIX pPacTEHUH H
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl BOJIONUU KUBOTHOrO MUpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOIUSA
no3BoHOYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nruil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

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

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAcCOBBIX BbIMUpaHUil. COBPEMEHHBI 3KOJIOTUYECKUN KPHU3HC,
ero ocooennoctH. [Ipobiiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

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

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [x. Xongein, 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 HEOpraHUYECKOM 3BOIIOIUNY, «I €0XpOHOIOTHYECKas IIKaJIay,
«HauvanpHble 9Tanmbl  OpraHUYecKo dBodrOIUKY», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOmoreHesza», «Cucrema XuUBOW NpUPOab», «CTpoeHue
BUpyca», «Apomopdosbl pacreHuit»y, «PuHHOGUTHY, «OTHOKICTOUHBIC
BOJIOpOCINY, «MHOTOKIETOUHBIE BoAopocian», «Mxwu», «llamopoTHUKNY,
«l'onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctaeie», «Ilmockue depBu», «UmeHucTtoHorue», «PwIOB,
«3emHOBOMIHBIEY, «lIpecMmbikatomuecs», «lItuipyy, «MIieKONMUTAIOIIUEY,
«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: TepOapuy PACTCHUHM Pa3IMYHBIX OTACIIOB, KOJUIICKIIUW
HACEKOMBIX, BJAXHBIC NPENApPAThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lla NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJIKHU
OPTraHUYECKUX OCTATKOB OPraHW3MOB.



BupryanbHas Jabopatopnasi padora «MoAenupoBaHHWE OIBITOB
Mumnepa—tOpu 1o  u3y4eHUI0O aOUMOTEHHOrO0 CHHTE3a OpPTraHWYECKUX
COCIMHEHUI B MIEPBUYHON aTMoc(eper.

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

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE NMPEICTABICHUN O MPOUCXOKICHUH YEJIOBEKA. Peurno3xeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOJIOTUYECKUE, (bu3H0I0r0-OMOXMMUYECKHE,
noBeeHueckue. OTauyusi 4YelnoBeKa OT KUBOTHBIX. lIpsMoxoxkIeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
conrayibHpie. COOTHOIIEHHE OHOJIOTMYECKMX U COLMAIbHBIX (HAaKTOPOB B

aHTPOTIOTCHE3E.
OcHOBHBIC CTaIUM aHTpOIOTeHe3a. PaHHME YemoBekooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMe MPEeaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIofiei. ABCTpPAJONUTEKH — JIBYHOTHE Tpenku mrojed. YemoBek
yMEJIbIi, MEPBbIE W3TOTOBIICHUS OpyAUN Tpyla. YemoBek NpsIMOXOMALIAN M
NEePBBIM BBIXOA JroAei 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHOro. Yemosek
HEAHJEPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THIIA, JACHHUCOBCKUU YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka u najieoreHOMHKA.

DOBOJIIONNSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMoOHHBIN mporece U noauMopdusm. [lonmynsiroHHbIe BOJHBI,
npeid reHoB, Murparus u «3PpGHeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue packl. [lonstue o pace. bosbmme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HETPOHHAs (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-aMepukaHcKas). BpeMst U myTu pacceieHus YeloBeKa MO IIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembpl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuinHapaple  MeToAsl B (u3udeckoil  (OMOTOTHUYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAST ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISIIUN. bruoconuranbHble HCCAEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue KOBOMIOIMHN OMOIOTUYECKOTO U COLIMATIBHOTO B YETOBEKE.

JeMmoHCcTpanumn

IToptpetsr: Y. lapsun, JI. Jluku, 5. . Pornacknii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl aHTPONONOTUU», «l OJOBHOM MO3T
yenoBeka», «YemoBekooOpasHbie 00€3bsHBDY, «CKENIeT 4YenoBeKa U CKEJeT
muMIan3e», «PyTUMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE APEBO YEIIOBEKA», «ABCTPAJIOMUTEK», «HETOBEK YMEIbI»,
«Yenosek mpaAMoOxXomAIMN», «JleHHuCOBCKkMM 4enoBek» «HeaHmepranbubhy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJSDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB 4YeJOBEeKa, penpoaykiuu (¢poTtorpadumn) 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 IIMUMIIaH3€, MOJIEIIH TOPCa MIPEAKOB YETIOBEKa.

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

IIpakTnueckass padora «M3yueHHe SKOJOTMYECKUX  aJanTanui
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHONICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHl cpeaou

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

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

3HaueHUE DSKOJIOTMYECKHX 3HAHUU [JI1 YEJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH Ye0BeYeCTBA ¢ nmpupoaon. @opmupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuun

[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
MOHUTOPHUHTA OKPYKAOLIEN CPEIBI.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  DKOJOTHUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skxomormdeckux (HakTopoB: abUOTHYECKHE, OWOTHYECKHE,
anTpornorerasie. O0IIHe 3aKOHOMEPHOCTH JEHCTBUS SKOJIOTUYECKHUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT kKak sKojormdeckuii (axrtop. JlericTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTPA Ha OPraHU3Mbl. DKOJOTUUECKUE TPYIIbI
pacTeHH W JKMBOTHBIX IO OTHOLICHHIO K cBeTy. CHUTHaJbHasi pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBL.

Brnaxnocts kak skojorumueckuit ¢akrop. IIpucnocobnenus pactenuii K
noJep>KaHuio BogHOro 6ananca. Knaccudukanust pacTeHU MO OTHOLIEHUIO K
Bojie. [Ipucrocobnenus KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTpUOPraHu3MeHHas. DU3NKO-XUMHUYECKUE



0COOEHHOCTH cpen oOuTaHusi opraHu3moB. [IpucrnocoOiieHus opraHu3MoB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJinyHbie pUTMbL. [IprcrnocoOIeHHOCTh 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 CTpPOEHUS U 00pasza
AKU3HH.

buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusm,
KOOTEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumojeiictBus (Tornuueckue, popuueckue, Gpadbpuyueckue).
3HaueHue OMOTHYECKUX B3aWMOJICHCTBUN JUIsl CYIIECTBOBAHUSI OPTaHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKHE  TPYINNbl  KUBOTHBIX MO  OTHOIIEHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOMHOKPOBHBIE YKUBOTHBIEY,
«DusznonornuecKne aJanTaiuu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putMmbl, «KuzHeHHBIE (GOpMBI pacTeHUi», «Ku3HEHHBIC
(OpMBI JKUBOTHBIX», « DIKOCHCTEMA HMIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jeca», «llemm mnuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennus», «Cumonosy», «Kommencanuzmy.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuul CBETOIIOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBHIE, TCHEOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHHWil, OTHOCAIIMXCS K TurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYMIM, KOJUICKIIMH >KHUBOTHBIX,
OoOUTAOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0Jagaronx YepTaMu IPUCTIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBHMA
KU3HU, TepOapr U KOJUICKIIUUA PACTEHUHN 1 JKUBOTHBIX PA3IMYHBIX KU3HECHHBIX
¢dbopM, KOJUICKIIUM >KUBOTHBIX, YYACTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICUCTBUSIX.

JlabopaTropnasi pa6ora «BbIsiBICHHE NPUCTOCOOICHUI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTropnasi pa6ora «BbIsiBICHHE NPUCTOCOOICHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DOKOJIOTUYECKUE  XApAKTEPUCTUKU  nomyisanuu.  llomynamus — kak
Ounonornyeckasi cuctema. Posib HEOTHOPOHOCTH Cpefibl, GU3HIecKrX 0aphepoB
U OCOOCHHOCTEM OuOJOTMU BUAOB B (HOPMHUPOBAHMM MPOCTPAHCTBEHHOU
CTPYKTypbl monyianui. OCHOBHbIE TOKa3aTeIW MOMYJSIHUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHASI M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.



Dxonoruyeckass  CTpykrypa  nonyisinquud.  OLieHKa  YHCIEHHOCTH
nonyJyianuu. JInHaMuKa MOMmyJsiquy U €€ peryianusa. buortndecknid moTeHIyan
nonyyanuu. MojgenupoBanue OMHAMUKU — nomynsuud.  KpuBele  pocra
YUCJIEHHOCTU TnonmyJisinuu. KpuBble BBDKUBAaHUSA. Perymnsnus 4YHCIEHHOCTH
NOMYJISUUNA: poJib (DAKTOPOB, 3aBUCSAIIMX W HE 3aBUCAUIMX OT IUIOTHOCTH.
DkoJsioruueckue crpareruu BuAoB (- u K-ctpaterun).

[Tonstue 06 3KoiorMuUeckoi Huile Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. Pa3sMepsl 3KOJIOTHYECKOH
Huy. [loTeHnnanpHas u peaTn30BaHHAas HULLU.

Bug xak cucrema nomynanuil. Apeansl BUOOB. Buabl U MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIECHTHI.

3aKOHOMEpPHOCTH TOBEJICHHS] M MUTpPAIMil KUBOTHBIX. buonormyeckue
WHBA3WH Yy>KEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XaAPAKTEPUCTUKU TOIYIISIUNY,
«IIpocTpancTBEHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble NOUpamMubl
nonysanun», «CKOpOCTb 3acelieHHs] IOBEPXHOCTH 3EMIIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3kosorndeckor Humu J[x. M. XarunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
pacCeeHUIO».

Tema 9. Ikon0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

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

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

OcHOBHBIE  TMOKa3aTeld »HKOCHUCTEMBbI. buomacca U  mpoaykuus.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBnennsie 3aKk0HOMEpHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykneccun. Kmmmakcnoe cooOmiectBo.  buopasznooOpazue ©  TOJHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JDKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopel
U oKeano8. Jkocucmemvl myHOp, 1€cos, cmenell, nyCmvlHb.

AHTpOINIOTEHHBIE AKOCUCTEMBI. ArposkocucteMa. ArporeHo3. Paznuuus
MEK]ly aHTPOINOT€HHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. [ oposckas
¢nopa u dayna. Cunantponuszaius ropoickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHCTBUI
OpraHuU3MOB B DJKOocHCTeMax. Poib KackaoHoeo 3¢gghekma u  6U008-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMHU. Y CTOWUYMBOCTD
OpraHu3MOB, TMOMYJISUUM M HKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICHCTBUM.



Mexanuzmbr  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  Ha
CcyOOpP2aHUZMEHHOM,  OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeTo0JIoTHsl MOHUTOPUHIA €CTECTBEHHBIX W aHTPOMOTEHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa  OHOLIEHO3a», «IKOocHUCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBI OpPraHU3MOB B 3kocucteme», «Kpyrosopor
BElIECTB B dKocucteMe», «llenmu mnuTanus (macTOuIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas MnupaMujia ducenn», « IKoJOoTUYecKas mupaMujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Heprun», «O0paszoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKoCHCTeMa 03epay,
«ArporieHo3», «KpyroBopor BemecTB M TOTOK JHEPTUU 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).

IKckypeust «ODKCKypcusi B THINUYHBIA OuoreoneHo3 (B mayOpasy,
Oepe3HsIK, eTbHUK, Ha CyXOAO0JbHBIN HIIM TOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKYpCcUsl «IKCKYpPCHUSl B arpodKOCUCTEMY (HA MOJIE WM B TEINIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras ob6osouka 3eMiId, TJe CYIMIECTBYET WIIU
cylllecTBOBasia >ku3Hb. Pa3Butue mpencraBnenuii o O6uochepe B Tpymax 0.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIhbHOM »JKOocHCTeMbl. JluHamHuueckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB ¥ OHMOT€OXMMHUYECKHE IHKJIBI (YIJiepoaa, as3ora).
PutMugHOCTS sIBIICHHI B Onocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CYIIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W NIUPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MYCTHIHU, TPOITUYECKHUE JIeca, BHICOKOTOPhs. KimMar, pacTUTeNbHbIN
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'eocdepst 3emany, «kKpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOIL»,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMEBI cymmy, « KimmMmatnaeckue
rnosica 3emuny, «Tynnpar, «Taiuray, «CMenaHHbIi aecy,
«1InpOKOIMCTBEHHBIN jecy, «Crenby, «CaBaHHa», «ITycTeiHsy,
«Tpornnueckunt necy.

O6opynoBanme: TepOapuM pacTEHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YesioBek u OKpYy:Kamouas cpeaa

DKOJIOTUUECKHE KPU3UChI M WX MNpUYMHBL. Bo3jaeicTBue denoBeka Ha
ouocdepy. 3arpsizHeHHE BO3QYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KiMMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U MKUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoasl. Kpacubie kHuru. Oco0o oOxpaHseMble NPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PanonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emun. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTMYCCKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCe008aHUsI nepexoo0a K pecypcocbepezaroujei u
KOHKYPEHmMOCnocooHou  osHepeemuke.  buonocuueckoe  pasznoobpaszue  u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JemoHcTpanumn

Tabmuubr w  cxembl: «3arpsisHeHHE aTMOchepbl», «3arpsi3HEHUE
ruapochepb», «3arpssHeHue nouBb», «llapHukoBwiii 3hdext», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY», «MOACIIH YIIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢GoTorpaguu OxXpaHsieMbIX pacTEHUW U KUBOTHBIX KpacHoi
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



ININIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMUBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCsl MpPOTpaMM CpeaHEro oO0miero o0pa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPEICICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TNYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  PpPa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pe3yJIbTaThl OCBOCHHS MIPOrpaMMbl 1O  OHOJIOTUU
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOIllecTBE MpaBHJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAaHUs, CAaMOBOCIIMUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULNU JUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TPyJla U CTapilieMy MOKOJICHUIO, B3AaUMHOTO YBaXEHUS, OEPEKHOTO
OTHOILLIEHUS K KyJIbTYpPHOMY HACIEIWI0 W TPAJULUSIM MHOTOHAIMOHAJIBLHOTO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMH, MO3WTHUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

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 MAESATEIbHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33124, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;

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



TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHECHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHMIO OIIMOHEHTOB MpPH OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIEIMI0 M MaMsITHUKaM
IPUPOJIBI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

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

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

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

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U NMPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa 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 CaMOBBIPaXKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuueckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W  HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXa, pETyispHas Qunyeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI WHAUBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankoroJsi, HAPKOTUKOB, KypeHHs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MacCTEPCTBA, TPYA0TIO0UE;

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



UHTEpEeC K pa3audHbiM chepam mOpodecCHOHATIBHOM JIeSITEIBHOCTH,
YMEHHE COBEPIIAaTh OCO3HAHHBIN BBHIOOP OyayIiel MpodhecCru U peain30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

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

7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTHYECKHU 11e71Ieco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHUS,

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

OCO3HaHHUE TI00abHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U IMyTed Ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUSA W YMCHHUS TIPU PEIICHWH IMPOOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HalpaBJCHHBIX Ha COXPaHCHHE PAaBHOBECHUS B AKOCHCTEMaxX, OXpPaHY BHJOB,
AKOCHUCTEM, OHOChEphI);

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

HaJU4YuE€ Ppa3BUTOrO HKOJOTHYECKOTO  MBIIUICHHS, 3KOJIOTMYECKOU
KYJBTYPBI, OINbITA ACATCIBHOCTH IKOJOTMYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAIIBHOU
MpPaKTUKE, TOTOBHOCTM K YYaCTHIO B TPAKTHYECKOH  JEATEIBLHOCTH
AKOJIOTHYECKOM HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOTO NMO3HAHUA:

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

COBEPIIICHCTBOBAHUE SA3BIKOBON M YUTATEIBCKOM KYJIbTYphl KaK CpeICTBa
B3aUMOJICHCTBUS MEXK Y JIFOJbMH U TTO3HAHUS MUPA;

MOHUMaHuEe chenupuK OWOJIOTHH KaK HayKd, OCO3HaHUS €€ poyid B
(dbopMHUpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IEITOCTHOTO
MIPEACTABICHUS] 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YEIOBEKA U
o0IiecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh PECypCHbIE TPOOIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecredyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJMYYEHUU OHWOJIOTHMYECKMX 3HAHUK B IEIAX
MOBBINICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopMupyemMoit Tpu N3y4eHUN OUOJIOTHH;

MMOHMMAaHUE  CYIIHOCTM  METOAOB  TO3HAHUS, UCIHOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHaIu3a U OOBICHEHUS SIBICHHI OKPYZKAroIiero Mupa U IpoucCxo X B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA OJAHHBIX C ICJIbIO ITOJIYUCHUA JOCTOBCPHBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘{HOI?I ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

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

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeameTHble  pe3yidbTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAUYUMbIE i1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJarommxcsi  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIC
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLIMAJIIBHON KOMIIETEHIIUU
00yyJarommxcs; CIOCOOHOCTh  OOYYarIIUXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATLHOM MPaKTHKE.

B pesynprate wu3ydeHus OWOJOTMM Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanusi y oOydaromierocss OyayT cQopMUpPOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI MPOTPAMMBI CPEIHEr0 OOIIETro
00pa3oBaHUsl TIOJDKHBI OTPAXkKaTh:

OBiajeHue  YHHBEPCAJLHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHWUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000OIIEHUS), PAaCKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh IIeNIN JESTeIIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH HUX
JOCTIKCHUS, COOTHOCHTH PE3yJbTaThl JACSITEIBHOCTA C IOCTaBICHHBIMHU
ETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TIOHSATUSA JUIsl OOBSICHEHUS (DAKTOB W
SBJICHUH KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITyKTUBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMEHATh  CXEMHO-MOJIEJIbHBIC  CpPEACTBA ISl  MPEACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PA3HOIO pPOJia, BBIIBICHHBIX B  Pa3jIMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pE3yIbTATOB IIEJISIM, OLIEHUBATH PUCKH TTOCJICICTBUHN NEATEIHLHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMHU  Y4eOHO-HCCIENOBATEIbCKOM WM MPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pelieHusi MpodJieM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIOJb30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

CTaBUTh M (OPMYIHUPOBATh COOCTBCHHBIE 3aJaud B 0O0pa30BaTEIHHOU
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWIX yTBEPXKJICHUM, 3a7aBaTh MTAPAMETPhl H KPUTEPHH PEIICHUS;

aHAJIM3WPOBATh TIIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABJICHHBIN IMOMCK MEPEHOCa CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

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

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJCH, ITPEJIaraTh OpUTHHAIBHBIC ITOJIXO0/IbI H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOM  JUTEparype, OMOJIOTUUECKHX
CJIOBapsiX M CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
orbope Owosnormdyeckoil wuHMOpMaAIU, HEOOXOMMMOW [JIsi  BBIOJTHEHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY MpeJCTaBICHUS
ouosiormdyeckord wuHGOpPMAUU (CXeMbl, TpadUKH, gUarpaMMbl, TaOIHUIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a00peBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh W MPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBAaTh B JIMAJIOTE€ WJIM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUs JAPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
UHIAUBUIYaIbHOM  pabOThl MpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBblI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpATh TEMATUKYy WU METOJIbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJ0T0 YjieHa KOJUICKTHBRA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPAWHHUPOBATDH JICMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMAHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B PA3TUIHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS IS BBISIBICHHUS MPOOJIEM M WX
peIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYCCKUX 3HAHUU IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYIIECTBIISITh  IO3HABATEJIbHYIO  JI€SITEIBHOCTD,
BBISIBJISITE TPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIC 3a7adydl B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4yeOHOro TpeaMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U IPOSIBJICHUIO ITHPOKON SPYAUIIUN B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIMTEIBHBIX MPOILIECCOB, UX PE3yJIbTaTOB U
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) npuHsTHE CeOsl U APYIrUX:

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 CIOCOOHOCTh MOHUMATh MUP C TTO3HMITUHU APYTOro YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yiabTaThl OCBOCHHUS COJEpPKaHHUS y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeUYeHHE
npoduibHOoro oOydeHuss oOydarommxcs Ouonorud. OHM  BKIIOYAIOT:
cnenupuyueckue Ajig OMOJIOTUN Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI
0 OCBOEHHUIO, HWHTEPHpPETAllMM U MNpeoOpa30BaHUIO 3HAHUN, BHUIBI
JEeSATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TakKXKe€ B pEATbHBIX KU3HEHHBIX curyanusx. I[IpenmeTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUSA y4yeOHOro mpenmera «buonorus» B
10 Kknacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWW 3aKOHOB TMPUPOJABI M PEUICHWH TpoOJieM  palMOHaIBLHOTO
IPUPOAOIONB30BAHUSA, O BKJIAJE POCCUHUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

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



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETyJSIHs, CaMOBOCIPOU3BEICHHUE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHocTd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi U  MPOUCXOXKACHMS  KYJIbTYpHBIX  pAcTEHUM), 3aKOHBI
(emHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTNIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMHU HAay4YHOT'O IMO3HAHMSI, UCTIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, WU3MEPEHHE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTMYECKHX TMPoleccoB: OOMEHa BemecTB (MeTaboiu3M),
IpEeBpAIllCHUs YHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVUBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KJIETKHU U UX
(GYHKIUSIMH, CTPOEHUEM KIJIETOK Pa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy PAaCTCHM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSIMH, MEXIYy CUCTEMaMH OPraHOB M MX (DYHKITUSMHU, MEXIY dTaraMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IMKJIA ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATh OTIMUYNUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YUCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [UJISi JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YyMEHUE pemarh OWOJIOTMUECKHE 3aJaud, BBISBIATH MPUYHUHHO-
CJICICTBECHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OHMOJIOTHYECKUMHU TPOIECCaMU |
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00PaTOPHBIM 000PY0BAaHUEM;

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

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEIOBATEIBCKON paboTe Mo OMOIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
mMyOJMYHO  TPEACTAaBIATh TOJYYCHHBIC PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(EpEeHIIUSAX;

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



OIIOAOTBOPEHUE, HAMPABICHHOE U3MEHEHHE T€HOMA U CO3/JaHuEe TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAWIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOI0 XO034WCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIYOIsITh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0KEHHE OUOIOrMYecKOro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buosorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMM O MeECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM E€CTECTBEHHO-HAYyUHOMN
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PAIMOHAIHLHOTO
IPUPOAOIONL30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
onpeseseH!s U MOHUMAHUE CYIIHOCTH OCHOBOTOJATarolIMX OHOJIOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHCcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapjieHUsX 53Boitonuu, B.M.
Bepnaackoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecus k. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHMMyMa
1O. JIubuxa, 7KOIOTHYECKON MUPaMUJIbI SHEPTHH ), TUIIOTE3bl (TUIIOTE3a «MUPa
PHK» V. I'mnGepTa);

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

YMEHHUE BBIICISATh CYIIECTBEHHBbIC NPHU3HAKH: BHUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, IPUCTIOCOOJICHHOCTH OPTAaHU3MOB K cpejie 0OUTaHUs, YepeTOBaAHUS
HalpaBJICHUN HBOJIIOIUU, KPYroBOpPOTa BEIIECTB M TOTOKAa DSHEPIHH B
AKOCHUCTEMAX;

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

YMEHUE  BBISBIATH OTJIMUMTEIbHBIC TPU3HAKUA  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYECCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCTOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aWUMOCBSI3M OPraHU3MOB U  CPEJIbI
oOWTaHUs, €IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOTO00pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOILI U
YEJIOBEUECTBA;



YMEHHE pemiaTh OWOJOTHYECKUE 3a/lad, BBIIBISATH TMPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH IPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBINIOJHATH JTAOOpaTOpHBIE U MPaKTUYECKHEe pabOoThI, COONIONATh
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 Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABJISITH MOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O TPOUCXOXKICHUH >KHU3HHU,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaaIbHOM
JeSTEIbHOCTH B OOJACTH OWOJIOTHH, OKOJOTWH, MPUPOIOIOIH30BAHNUA,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH TMpodeccuu Hu
IPOJOJDKEHNE OHOJIOTMUEeCKOro o0pa3oBaHUA B OpraHU3alUsIX CpPEIHEro
po¢heCCHOHAILHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoOBaHUe Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
Bceero oOpa3oBaTe/ibHbIE pecypchl
n MporpaMmMabl padoThbI padoTbI
buonorus kak Hayka 1 bubmorexa HOK
K https://m.edsoo.ru/7f41¢292
’KuBbIe CHCTEMEBI U UX ) bubmnoreka IIOK
U3y4yeHue https://m.edso0o.ru/7f41c292
bubmnoreka IIOK
buonorus kietkn 3 1 https://m.edsoo.ru/7f41¢c292
Xumuueckas 18 . 5 bubmnoreka IIOK
OpraHu3alus KIETKH https://m.edsoo.ru/7f41c292
CtpoeHue u pyHKIMH 15 ) bubmuoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
OO0OMeH BEIIECTB U
OpeBpalICHue JHEPTUU 12 1 1 bubmorexa TIOK
PEBpatit P https://m.edsoo.ru/7f41¢292
B KJICTKE
Hacnencrsennasa
uH(opMaL 1 11 05 bubmuorexa [JOK
pMat " ' https://m.edsoo.ru/7f41¢292
peanu3anus €€ B KICTKE
JKy3HEeHHBIH UK 5 1 bubnunorexa LIOK
KJIETKH https://m.edso0.ru/7f41¢c292
Crpochue u dyHKiHH 17 15 bubnmnorexa [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHU3MOB
10 PasmHuoxeHue u 3 15 bubnuorexa [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o
1 HACJIEACTBEHHOCTH 1 ) 05 bubnuotexa [JOK
W3MEHYHUBOCTHU ' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubmuorexa [JOK
HAaCJIeICTBEHHOCTH https://m.edsoo.ru/7f41¢c292
13 3aKOHOMEPHOCTH 6 1 bu6mmoreka [IOK
W3MEHYHUBOCTHU https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
14 Penrerika senonexa S 0.5 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
15
Cenexuus OpraHu3MOB 5 1 https://m.eds00.ru/7f41¢c292
buotexHonorus u
16 CHUHTETHYEeCKas 5 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
ounonorus
IToBTOpEHME,
17 0000111eHHE, 5
cHUCTeMaTH3aIus
3HAaHUH
18 WToroBelii KOHTPOIbL 4
OBIIEE KOJIMYECTBO
136 14.5

YACOB I10 ITPOT'PAMME
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11 KITACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apoKJEHUE U pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJCTaBICHUH B
Ouosoruu

MukposBoitonus u eé
pe3yJIbTaThI

14

MaxkpoaBoitonus u eé
pe3yJIbTaThl

[Tpoucxoxaenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOrCHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLICHUSX
OpPraHU3MOB U
HaJ0praHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

Opranusmsl 1 cpesa

1.5




YACOB I10 ITPOTPAMME

oOuranusg
OKO0JI0rus BUIOB U
8 B 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YemoBek u 6
OKpYXKaroIas cpesa
12 PesepBHoe Bpemst 8
OBILIEE KOJIMYECTBO
102 7.5




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC

Ne

n/ Tema ypoka KoumnuectBo

n 4acoB

Beero Kourpoabnbie | IIpakTuyeckue JJIeKTPOHHBbIE UM (PPOBBIE
padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
buonorus xax
KOMILIEKCHAsI HayKa M Kak 1 bubnnoreka [JOK
4acTb COBPEMEHHOTO https://m.eds00.ru/863e6122
oOuiecTBa
JKuBble CUCTEMBI U UX 1 bubmuorexa [JOK
CBOMCTBA https://m.eds00.ru/863e6564
YpoBHEBas oprasusanus 1 bubnuoteka [JOK
JKUBBIX CUCTEM https://m.eds00.ru/863e6564
Hcropus OTKpbITUA U
s :Hm KHSTKH 1 bubnuoteka [JOK
i ) https://m.eds00.ru/863e6e88

Krnerounas teopus
Meroasl MOJIEKYJIIPHON U L bubnnorexa [JOK
KJIETOYHOU OMOJIOTHH. https://m.eds00.ru/863e6122
N3ydeHne MeTo10B 1 0.5 bubnuorexa [IOK
KJeToyHou 6uomnoruu. 1P ' https://m.eds00.ru/863e6122
XUMHUYECKUN COCTaB 1 bubmorexa HOK

https://m.edso0.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e

KIJIICTKH

MI/IHCpaJ'IBHI)IC BCIICCTBA

bu6mmoreka [IOK

8 KICTKH, 1X OHOTOrHTECKas https://m.edso0.ru/863e674e
poib
9 Oprannueckue BenecTBa bubnmoreka [JOK
KJIETKU — OEJIKH. https://m.eds00.ru/863e6b72
Oo6napyxeHue 6eKoB ¢
10 IOMO pb};o KauyeCTBEHHBIX 0.5 bubmorexa LHOK
Hlv ' https://m.edso0.ru/863e6b72
peaxkuuu. JIP
11 YpoBHU opraHu3aiun bubnuorexa [JOK
OCJIKOBBIX MOJICKYJI https://m.eds00.ru/863e6b72
12 CsoiicTBa, Kinaccuduxarms bubnnoreka [JOK
U QYHKIIUHU OEJIKOB https://m.eds00.ru/863e6b72
13 CsoiicTBa, Kinaccuduxarus bubnuotexa [JOK
U QyHKIUHU OEJKOB https://m.eds00.ru/863e6b72
DepMeHTHI
14 OMOJIOTHYECKHUE bubmorexa HOK
https://m.eds00.ru/863e6b72
KaJTN3aTOPBI
15 Opranuyeckue BelecTBa bubnnoreka [JOK
KJIETKHA — YTJIE€BOJbI https://m.edso00.ru/863e6870
16 Oprannueckue BeUlecTBa bubnmnoreka [JOK
KJIETKA — YTJIEBOJBI https://m.eds00.ru/863e6870
17 Oprannueckue BellecTBa bubmuorexa [JOK
KJICTKH — JIMIIHUIBI https://m.edso00.ru/863e6870
18 HyxkienHoBbIe KUCITOTBHI. bubnnorexka [JOK



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

JTHK

https://m.edso0.ru/863e6d5c

19

HyxenHoBbIE KHCIIOTBHI.
PHK

bubmuorexa [JOK
https://m.edsoo.ru/863e6d5c

20

HccnenoBanue
HYKJICMHOBBIX KHCJIOT,
BBIJIEJIEHHBIX M3 KIECTOK
Pa3IMYHBIX OPTraHU3MOB
JIP

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c

21

Ctpoenue u GyHKIHH
AT®. lpyrue
HyKi1eo3uaTpudochaTs
(HT®)

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

22

O060011IeHNE 3HAHUN 1O
TeMe «XUMHAYECKAsST
OpTaHU3aIHs KIETKI

23

O0001eHne 3HaHUH 110
TeMe «XHUMHUYecKas
OpraHu3aIus KJIEeTKH»

24

KonTponbhas pabota no
TeMe «XUMUYECKUI
COCTaB KJIETKH)

25

Cexsenuposanue JJHK.
MeTo1pI TEHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKHU

bu6mmoreka [JOK
https://m.edso0.ru/863e6122

26

Merozsl CTpYyKTypHOI

bu6mmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6122

ouoJioruu

https://m.edso0.ru/863e6122

Tune! KIE€TOK.

27
[IpokapuoTtnueckas kKjieTka
Oco0eHHOCTH CTPOCHHUS,
28 JKU3HENEATEILHOCTH U
MHOT000pa3usi MPOKaAPHOT
OcoOeHHOCTH CTpOEHUS,
29 JKU3HENEATEILHOCTU U
MHOT000pa3us MPOKapHOT
Crpoenue
HYKAPUOTHYECKOU KIIETKU Bubmzorexa LIOK
30 I/;] P . ' 0.5 https://m.eds00.ru/863e6ff0
3yquHevCBOHCTB https://m.edso00.ru/863e716¢
KJIeTOYHOU MemOpansbl. [1P
[ToBepXHOCTHBIN ammapar Brbmmozexa [IOK
31 o TIfH p https://m.edso0.ru/863e6ff0
© https://m.edso0.ru/863e716¢
OnHoMeMOpaHHBIE Brbmmozexa [IOK
32 AHOILEL KIICTKIL https://m.edso0.ru/863e6ff0
OpTatoua CTH. https://m.edsoo.ru/863e716c¢c
N3ydenue aBuKeHUS
bu6nmoreka [JOK
[UTOILIA3MBI B
33 0.5 https://m.edso0.ru/863e6ff0
PaCTUTCIIbHBIX KICTKAX. https://m.edso0.ru/863e716¢
[P
[TonyaBTOHOMHBIE bubnnorexa [JOK
34 OpraHoOUbl KJIETKU: https://m.eds00.ru/863e6ff0

MHUTOXOHAPHUH, IIJIACTUIABI

https://m.edso00.ru/863e716c¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e716c

Hccnenosanue
IUIa3MOIN3a U

bu6mmoreka [IOK

35 JIeTIa3MOJIN3a B 0.5 https://m.edso00.ru/863e6ff0
PaCTUTEJIbHBIX KJIETKaX. https://m.eds00.ru/863e716¢
JIP

bubmuoreka [JOK

Hemem6

36 MEMDPATHBIE https://m.edso0.ru/863e6ff0
OPTatomiRL IICTIH https://m.eds00.ru/863e716¢c
CrpoeHe 1 GyHKIH bu6mmoreka [IOK

37 P - https://m.eds00.ru/863e6ff0
Alipa https://m.eds00.ru/863e716¢c
CpaBHuTenbHas bubnuoreka [IOK

38 XapaKTEPUCTHKA KIIETOK https://m.edso0.ru/863e6ff0
AYKapuoT https://m.edso00.ru/863e716¢
N3yuenue ctpoeHus bubnnoreka [JOK

39 KJIETOK Pa3ITUIHBIX 0.5 https://m.edso00.ru/863e6ff0
opranu3mos. JIP https://m.edso00.ru/863e716¢
AccuMunanus u

40 TUCCUMUIIALINSA — JBE
CTOPOHBI METa0O0NIM3MA.
Tumnber oOMeHa BElecTs.
N3yuenue

41 KaTaJINTHYSCKOMN 0.5 bu6mmoreka [JOK
AKTUBHOCTH (DEPMEHTOB. ' https://m.eds00.ru/863e766¢
JIP

42 DepMeHTaTUBHBIN 0.5



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
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XapakTep peaKuuil
KJICTOYHOI'0 METa00IM3Ma.
N3yuenue
(dhepMEeHTaTUBHOTO
pacIIeTUICHHsI TIEPOKCH 1A
BOJIOPO/Ia B PaCTUTEIbHBIX
7 KMBOTHBIX KieTkax. JIP

BeJIKI/I'aKTI/IBaTOpr u

43
OCIIKU-UHTHOUTOPBI

44 ABTOTpO(DHBIIA THIT 0OMEHa bubnnorexa [JOK
BEILECTB https://m.eds00.ru/863e7c98

bu6mmorexa [IOK

45 ()

OTOCHHTES https://m.eds00.ru/863e7c98

16 DOTOCUHTETUYECKUE
MTUTMEHTHI
@DakTOpBI, BIUAIOIINE HA

47 ¢dorocunTe3. 3HaUECHKE
dboTocuHTE3a
Xemocunrte3. CpaBHeHUE

48 poreccoB poTocuHTE3a U 0.5 Bubamorexa [OK

pott ' https://m.eds00.ru/863e7c98
xeMmocuHresa. JIP
AHa’poOHbBIE OPTAHU3MBI.

49 Bunbr 6poxeHus. 0.5 bu6mmoreka [JOK
CpaBHEHHE TPOLIECCOB ' https://m.edsoo.ru/863e7aae
OpoxeHnus u apixanus. JIP

50 AdpoOHBIE OPraHU3MBI. bubnuorexa [IOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

OTanbl SHEPreTH4ECKOro
oOMeHa

https://m.edso0.ru/863e7aae

OHeprus MEMOpPaHHOTO

51 IrPaJIMCHTA IIPOTOHOB. bubnuoreka [IOK
Cunre3 AT®: pabora https://m.edsoo.ru/863e7aae
npoToHHON AT®-cuHTAa3bI

59 Peakuuun MmarpruyHoro bu6mmoreka [IOK
CHUHTE3a https://m.eds00.ru/863e796e

53 Tparckpunius — bubnnoreka [JOK
Matpuunbiidi cuHTe3 PHK https://m.edso00.ru/863e796e

N bubmuorexa [JOK
54 T
DAHCIGIGET 1 £6 STt https://m.eds00.ru/863e796e
Konuposanue

55 aMHHOKHUCIIOT. Ponb bubmuorexa [JOK
pubocoM B OMOCUHTE3E https://m.edso00.ru/863e796e
Oenka

56 Opranuzanus reHoMa y
POKAPUOT U IYKAPUOT
MouekyisipHbie

57 MEXAHU3MBI IKCIIPECCUN
TE€HOB Y 3YKapuoT
Bupycbl — BHEKJIETOUHBIE
(bOopMBI )KU3HU U

58 o0JIMraTHbIE Mapa3UTHI. 0.5 bubmmorexa [JOK

Coznanue Mozenu Bupyca.
1P

https://m.edso00.ru/863e7540



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
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BupycHsie 3a60neBanus

59 YeJIOBEKa, JKUBOTHBIX bubsmorexa [IOK
J ’ https://m.eds00.ru/863e7540
pacTeHui
IToBTOpUTENBHO-
60 0000l ypok 1mno
teMe «CTpoeHHE KIETKU U
0OMEH BEIIIECTBY
KoHnTtposbHas padoTa mo
61 Teme «CTpoeHre KIETKHA U
0OMEH BEIIIECTBY
62 HanorexHosoruu B
OMOJIOTHH W METUIIUHE
bubmuorexa [JOK
63 XK i
HSHCHHDI HHICT KT https://m.edsoo.ru/863e7dc4
64 Martpununsiii cunres JJHK
XpomocoMsl. M3yuenue
65 X pOMOCOM Ha FOTY:BHX 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e7dc4
MUKpornpenaparax. JIP
bu6mmoreka [IOK
66 —
Jlenenne KICTKH — MHTO3 https://m.edsoo.ru/863e7dc4
67 Tuns! knetok. Kapnokunes 0.5 bubnnoreka [JOK
U nutokuues. JIP ) https://m.edsoo.ru/863e7dc4
68 Peryinsuus :KU3HEHHOTO bubnnoreka [JOK
ITUKJIa KIETOK https://m.edsoo.ru/863e7dc4
69 OpranusMm Kak eInHOe

oeiaoc



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

TkaHu pacTeHUH.

bu6mmoreka [IOK

70 N3yueHne TkaHei 0.5 https://m.edso00.ru/863e6ff0
pactenuii. JIP https://m.eds00.ru/863e716c
T bubmuorexa [JOK
KaHH )KUBOTHBIX U
71 qenoseka. MsvacHie 05 https://m.eds00.ru/863e6ff0
o i TP ' https://m.eds00.ru/863e716¢
TRAHCH JKUBOTHBIX. https://m.eds00.ru/863df606
Oprassl. Cucremsl
Y
72 OPFAHOB. FSyHeHib 0.5 https://m.edsoo.ru/863dfae8
OpPraHOB I[BETKOBOTO
pactrenus. JIP
73 Ornopa Tena opraHu3MoB
74 JIBrKeHnE OpraHn3MoB
bubmnorexal [OK
75 IT
HTAHUE OPrafi3Mon https://m.edsoo.ru/863e2f9a
[TuTanue MO3BOHOYHBIX
76 JKUBOTHBIX. bu6mmoreka [IOK
[TumeBapuTensHas https://m.edsoo.ru/863e2f9a
cHUCTEMa YeJIOBeKa
bu6mmorexa [IOK
77
JbIxanue oprausmMon https://m.edsoo.ru/863e231a
78 J{pIxaHne Mmo3BOHOYHBIX bubnmnoreka [JOK
J)KMBOTHBIX M Y€JI0BEKa https://m.edsoo.ru/863e231a
79 TpaHcnopT BELIECTB y
OpraHU3MOB
80 KpoBeHnocHas cucrema bubnuorexa [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0

IIO3BOHOYHBIX XUBOTHBIX U

https://m.edsoo.ru/863e1712

YeJioBeKa
81 Boienenue y opranu3smos
82 3ammura y OpraHu3MoB
83 HNMmmyHHas cuctema bubmumoreka [IOK
4ea0BeKa https://m.edsoo.ru/863e1942
84 Paznpaxumocts u bubnnorexa [HOK
pETyIALusa y OPraHu3MOB https://m.edsoo.ru/863dfdb8
['ymopanbHast perynsuus u
85 ar}I,M 01? WHHAs SI/ICZGMI': bubmorexa IOK
HOKP https://m.edsoo.ru/863e098e
JKUBOTHBIX U Y€JIOBEKa
86 ®DopMBbI pa3MHOKEHUS
OpraHU3MOB
87 [TonoBoe pazMHOKEHUE
bu6mmoreka [IOK
88 Meii
eHos https://m.edso0o.ru/863e7f4a
I'amerorenes. M3yuenne
89 CTPOEHHS MOJIOBBIX KJIETOK 05 bubnnoreka [JOK
HA TOTOBBIX ' https://m.eds00.ru/863e81b6
MUKpormpenaparax. JIP
NunuBunyansHoe
90 asﬂBHTHg}; raHU3MOB — bubmmorexa [OK
P P https://m.eds00.ru/863e8436
OHTOTEHE3
3akagKa OpraHoB U
91 e op

TKaHEeH U3 3apOJAbIIICBBIX



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

JINCTKOB

92

Poct u pazButue
JKUBOTHBIX. BblsiBlIeHHE
MIPU3HAKOB CXOJICTBA
3apoAbILIEH MO3BOHOYHBIX
JKMBOTHBIX. JIP

0.5

93

PasMHOkeHUE U pa3BuTHE
pactenuii. CtpoeHue
OpraHoOB Pa3MHOKEHUS
BBICHIMX pacTeHui. JIP

0.5

94

Uctopus cranoBIEHUS U
pPa3BUTHUS TEHETUKH KaK
HayKH

bubmuoreka [JOK
https://m.edso00.ru/863e862

95

OCHOBHBIE TTIOHATHS U
CHMBOJIBI T€HETHK.
Hpozoduia kak 00bEKT
TeHETUUECKHUX
ncciaenosanuii. JIP

0.5

bu6nmoreka [JOK
https://m.edso00.ru/863e8878

96

3aKOHOMEPHOCTH
HaCJIeIOBaHMSI TPU3HAKOB.
N3ydenue pe3ynpTaToB
MOHOTUOPHUIHOTO
CKpEIINBaHHSA Y
npo3oduisl. [TP

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e8878

97

[MuTonormyeckrne OCHOBBI
MOHOTHOPHUIHOTO

bu6mmorexa [IOK
https://m.edso00.ru/863e8878



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

CKpEIIMBAaHUS

Amnanusu ee
98 CKpe HBZ}}I’:/IOCHIHGHOJIHOC bubmorexa LHOK
pett ’ https://m.eds00.ru/863e8878
JOMHHHPOBAHHE
Jurundpumnoe
ckpentuBanue. 3yuenue
99 pe3yabTaToOB 05 bu6mmoreka [IOK
JTUTHOPUTHOTO ’ https://m.edsoo.ru/863e89a4
CKpEIIUBAHUS Y
npo3oduist. [1P
[MuTonoruyeckrue OCHOBBI
100 UTHOPHUTHOTO bubmorexa HOK
A pHAL https://m.edso0.ru/863e89a4
CKpEIIUBAHUS
101 CremieHHoe bu6mmoreka [JOK
HACJIEJOBAHUE MPU3HAKOB https://m.eds00.ru/863e8c60
102 XpOMOCOMHas TEOpUs bubnuoreka [IOK
HACJICICTBEHHOCTH https://m.edso00.ru/863e8c60
bu6nmoreka [JOK
103 | T
creTiita nona https://m.edso0.ru/863e8c60
104 I'eHoTHII Kak LEIOCTHAS
cucreMa
I'eneT4eCKU KOHTPOJIb
105 | pa3BuTHA pacTeHHIA,
JKUBOTHBIX M U€JIOBEKa
106 M3MEeHYNBOCTH MPU3HAKOB.

Bupgsr n3amenunBocTH



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Monudukarmontas

bubmuorexa [JOK

107
0 U3MEHYUBOCTD https://m.edsoo.ru/863e8efe
Uccnenosanue
108 3aKOHOMEPHOCTEN 05 bubnuoreka [IOK
MOIU(DUKAITMOHHOM ’ https://m.edsoo.ru/863e8efe
n3menyuBoctu. JIP
I'enoTunmueckas
109 U3MEHYUBOCTD. bubanoreka [IOK
KomOunaTtuBHas https://m.edsoo.ru/863e8efe
N3MCHYUBOCTH
Myranunonnas
110 I/I3?\]/IZE?HI/IBOCTI> Myranuu 0.5 bubmmorexa LJOK
- viyrand ’ https://m.edsoo.ru/863e8efe
y npo3oduisr. JIP
3aKOHOMEPHOCTH
111 MYTAI[HOHHOTO TpoIlecca. bubmmnoreka IIOK
DnureHeTnka u https://m.edsoo.ru/863e8efe
SIIUTCHOMHUKA
I'eneTnka JenoBeka. Bu6 110K
HOINOTEKA
112
COCTaBHeHH? 1 a3 0.5 https://m.eds00.ru/863e8d78
ponocnoBHoi. [TP
113 MeTo1b1 MEeTUIIMHCKOM bubmuorexa [JOK
T€HETUKH https://m.edso00.ru/863e8d78
3HaueHne MeqUIITHCKOMI
114 TCHCTUKHU B bu6mmoreka [JOK

MpeaoTBpalIiCHUN U
JICYCHHUHU I'CHECTUYCCKHUX

https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

3200J1€BaHNI YETIOBEKA

115

IToBTOpUTENIBHO-
00001IaroINI YPOK IO TEME
«HacnencTrBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOBY

116

IToBTOpUTENIBHO-
000010l YPOK 0 TeMe
«HacneacTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOBY

117

KonTponbnas pabota no
teme «HacnencTBeHHOCTD U
W3MEHYUBOCTbh OPTaHU3MOBY

118

OCHOBHBIC TTOHATHS
cenekuuu. 3yuenue
COPTOB KYJIBTYPHBIX
pacTeHUN U MOpoJ
JOMAaIIHUX KUBOTHBIX. JIP

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

119

MeTopl CEeIeKIIMOHHOM
pabotel. U3yuenue
METOJIOB CEIICKIINHU
pactrenui. JIP

0.5

bu6nmoreka [JOK
https://m.edso0.ru/863e9214

120

JlocTrkeHus celeKuun
pacTeHUM U KUBOTHBIX.
IIpuBuBka pacrenui. 11P

bu6mmorexa [IOK
https://m.edso00.ru/863e9214

121

COXpaHCHI/IC, HU3YUCHUC U
HCIIOJB30BaHUC



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

TEHETUYECKUX PECYPCOB

buorexHoorusa kax HayKa
" O0Tpaciib NpOU3BOACTBA.

bu6mmoreka [IOK

122 N3yuenne 00bEKTOB 05 https://m.eds00.ru/863e9336
ouotexuosnoruu. [1P
123 OCHOBHBIE HaIlPaBJICHUS bubnunoreka [HOK
CHHTETHYECCKON OMOI0THI https://m.edso0.ru/863e9336
124 XpOMOCOMHasI ¥ T€HHAas bubnnoreka [JOK
WHXXECHEPUS https://m.eds00.ru/863e9336
125 MenunuHckne bu6mmoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/863e9336
IToBTOpHUTENBHO-
126 | oOGoOmarommii ypox mo
TeMe «OCHOBBI CEIICKITUI
127 [ToBTOpEHwME, 0606111er1€,
CHUCTEMaTH3aIus 3HAaHUI
128 [ToBTOpEHuUE, 06o6merle,
cHUCTeMaTH3aIus 3HAaHUI
129 [ToBTOpEHwME, 0606111er1€,
cHUCTeMaTH3aIus 3HAaHUI
130 [ToBTOpEHME, o606meH1/vle,
CHUCTEMaTH3alus 3HAaHUI
131 [ToBTOpeHwUe, o6o6medee,
cHUCTEeMaTH3aIus 3HAaHUI
132 [ToBTOpenue, o600mIEHNE,



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

cucTeMaTu3anus 3HaHUI

133 I/ITOFOf.LIﬁ KOHTPOJIb 1
3HaAHUHI

134 I/ITorolstZ KOHTPOJIb 1
3HaHUM

135 I/ITorolstZ KOHTPOJIb 1
3HAHUM

136 I/IToroisblﬁ KOHTPOJIb 1
3HaAHUHN

OBUIEE KOJIMYECTBO
136 14.5

YACOB I10 ITPOTPAMME




11 KITACC

Ne
Koumnue
Tema ypoka
n/ CTBO
1| 4acoB
B Kourpoabnbie | I[IpakTuyeckue DJIeKTPOHHBbIE HU(PPOBLIE
cero
padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
OBoJIIOLIMOHHAs Teopus Y. 1
[apBuHa
JIBrKyI1IME CUITBI 3BOJIIOLIMU 1
Bu10B 10 Y. JlapBuny
Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
dopMHpOBaHHE
CUHTETUYECKON TEOpUHn 1
ABOJIIOLIUN
DTarnbl HBOIOIMOHHOTO
mpolecca: MUKPOIBOIIOLHS U 1
MaKpO3BOJIIOLUS
[Tonynsammst — 35eMeHTapHas L
€IMHUTIA YBOJTIOIIUU
3aKOH T€HETUYECKOTO
1 0.5

paBHoBecus Jx. Xapau, B.




BaiiaGepra. JlabopaTopHas
pabota «BrIsiBiieHHE
U3MEHYMBOCTHU y 0co0ei
OJTHOTO BUIa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

Db dexr ocnoBarens. dpdexr
OYTBUIOUHOT'O TOPJIbILIKA

10

Murpanuu. Uzomsuun
MOMYJISIINIA: reorpaduueckas,
onosornyeckas

11

EcrecTBenHbIit oTO0Op —
HaANPaBIAOMUN (HaKkTop
IBOJIFOLIUN

12

[TonoBoii oT60p

13

[Tpucnoco0neHHOCTh
OpPTraHU3MOB KaK pe3yJbTar
MHUKPOABOJIIOIHH.
JlaGoparopHas paboTa
«3yuenue apomopd0o30B H
WM0AJANTAlUN Y PACTEHUH U
YKUBOTHBIX)

0.5

14

[Tpumeps! prcnocobaeHu y
OpPraHU3MOB:
MOp$OJIOTHUECcKHE,
duznonornyeckue,

0.5




OMOXHMMUYECKHCE,
MOBE/ICHYCCKUE.
JlaGopaTtopHnas pabota
«IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIIbHAs
1EJIECO00PA3HOCTD

Bun, ero kpurepuu u
CTpyKTypa. JJabopaTopHas

15 pabora «CpaBHEHHE BUIOB 110 05
MOP(}OIOTHIECKOMY
KPUTEPHIOY

16 Crpykrypa Buza

17 Bunoo6pa3oBanne kak
pe3yNbTaT MUKPOIBOIIOINH

18 CBs13b MUKPO3BOIIOLUH U
STUIEMUAOJIOTHH
Maxkpo3BOIIOLIHS.

19 ITaneoHTOIOrHYECKHE METOIBI
U3yUYEHHSI SBOITIOLIUT

20 buoreorpaduyeckue MeTos!
U3yUEHHSI SBOITIOIIUT
OMOPHOTIOTHYECKUE U

91 CPaBHHUTEIHHO-

MOP(HOIOTHYECKHE METOIBI
W3Y4YEHUS IBOJTIOIIUN




22

MoneKyIapHO-TEHETUYECKHUE,
OMOXUMHUYECKHUE U
MaTeMaTUYECKHUe METOIbI
U3YYEHHUS IBOJIIOLNH

23

OO01re 3aKOHOMEPHOCTH
9BOJIFOIIUH

24

AJnlanTuBHAas paauanus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOLUHI

25

Hay4Hble rumoTessl
HpOI/ICXO)K[leHI/ISI JKU3HU Ha
3emiie

26

I[OHayLIHbIC MMpCACTaBJICHUA O
3apOXKACHUHN KU3HU

27

OCHOBHBIE >TaIlbI
HEOPraHUYECKOM IBOJIOIUU

28

I'nnote3sl 3apOKACHUA )KU3HU

29

HcTopus 3emian u MeTo bl €€
uzyudenus. JlaboparopHas
pabora «M3y4yenue u
OTHCaHHE NCKOTTAEMBIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOBY

0.5

30

Hauvanenble 3Tamsl
OPraHUYEeCKON SBOJIOIUU

31

OBOJIIOLUS DYKapHOT




32

OCHOBHBIE 3Tarbl BOITIOLUN
PaCTUTEIBHOTO MUDA.
[TpakTrueckas pabota
«M3ydenne ocobeHHOCTEH
CTPOECHHS paCTEHHI pa3HbIX
OTJICTIOB)

0.5

33

OCHOBHBIE 3TaNbl SBOIIOIHI
JKUBOTHOI'O MHUpa

34

DBOIONHS )KUBOTHBIX.
[TpakTuyeckas pabora
«M3y4eHnune ocobOeHHOCTEH
CTPOCHHS TIO3BOHOYHBIX
JKUBOTHBIX)

0.5

35

PasBurne xxu3uu Ha 3emiie 1o
’paM U IepruoaM

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMeHHBIN IKOJIOTUUECKUN
KPHU3HC, €T0 0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MPOILIOTO

39

OcCHOBHBIE CHCTEMAaTUYECKUE
IpYMIIbI OPTraHU3MOB

40

AHTpOIIOJIOTHS — HayKa O
YeJI0BEKE




41

PazButue npeacrasieHuit o
IIPOUCXOXKAECHUN YEJI0BEKA

42

MecTo yenoBeka B CUCTEME
OpPTaHHYECKOTO MUPA.
JlaGopaTtopHnast pabora
«M3ydyenune ocobeHHOCTEH
CTPOCHUS CKeJIeTa YeIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBHOKyIME CHIIbI
aAHTpOIIOreHE3a

44

CooTHolIeHNE
OMOJIOTUYECKHUX U
COLIMATBHBIX (JaKTOPOB B
aHTpPOTIOTEHE3e

45

OCHOBHBIE CTaAUM
aHTpPOIIOTeHe3a

46

[TaseoreneTuka u
[MaJeOr€HOMUKA

47

3BOJ’IIOI_II/I$I COBPCMCHHOT'O
YCJIOBCKaA

48

YenoBeueckue pachl.
[TpakTudeckas pabota
«3y4yeHne 3K0JI0rM4eCcKuX
aJanTamui 4eI0BeKay

0.5

49

MexaucCIUIIINHAPHBIE




MCTOJbI aHTPOIIOJIOTUH

50

3apokJeHe U pa3BUTHE
AKOJIOTUHU

51

MeTobI SKOJIOTHH.
JlaGopaTopHnas pabota
«3y4yenne MeTo10B
IKOJIOTHYECKUX
HCCIICIOBAHUID)

0.5

52

3HaueHHE YKOJIOTHUSCKHUX
3HAHMU 11 YeJIOBeKa

53

Dkonorudeckue GpakTopsl

54

AlGuotnueckue GpakTOpHI.
CBeT KakK 3KO0JIOTHYECKUI
daktop. JlaboparopHas
pabota «BrblsBiIeHHE
MPUCTIOCOOJICHHUI OPraHU3MOB
K BITUSIHUIO CBETa»

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temmeparypa Kak
HKOJIOTHUECKUH (PaKTop.
JlaGoparopHas paboTa
«Bp1sBEHNE
MPUCTIOCOOJIEHHUI OpraHu3MOB
K BIIMSTHUIO TEMITEPATypPhD»

0.5

56

AbuoTtnueckue GpaxkTopsl.
BraxHOCTh Kak

0.5




IKOJIOTHUYECKUH (HaKTOP.
JlaGopaTtopHnast pabora
«AHaToMHYECKHE
O0COOCHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHUS»

S7 Cpenpbl oOuTaHus OPraHU3MOB

58 Bbuonornueckue puTMbl

59 Kuznennsie popmbl
OpraHU3MOB

60 buotnueckue GakTopsl
3HaueHue OMOTHICCKHUX

61 B3aUMOJICUCTBUM JJIs
CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTHYECKHE
XapaKTePUCTHUKH TIOMYJISIIAN
OcHoBHBIE TIOKa3aTeNn

63 TIOTTYJISIIIAH:: YUCIICHHOCTD,
IUIOTHOCTh, BO3pAacTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTeNn

64 MOTTYJISIIIAH: POXKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEpPTHOCTH, MUTPAITUH

65 DKOJIOrM4ecKasi CTpPYKTypa

MomyJasanun




JInHaMuKa nomyJsinuu u eé

66
peryIsus
Kpussle pocTa YuCIECHHOCTH

67 nonymsiuuu. Kpusbie
BBEDKUBAHHUS
DKkoJjoruyeckas HUIIA BUAA.

68 JlaGopaTtopHnast pabota 0.5
«[Ipucnocobnenus cemsH '
pacTeHUH K pacCEICHUIO»

69 Bun xak cucrema nomynsuui

70 3aKOHOMEPHOCTH TOBEICHHUS U
MUTPaAUi )KUBOTHBIX

7 Coo011ecTBO OpraHu3MOB —
OUOLIEHO3

79 DKocucremMa Kak OTKpbITast
cucTema

73 KpyroBopoTt BeliecTB u moTok
SHEPTUH B IKOCHCTEME

74 OcHoBHBIE TIOKa3aTeNn
HKOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 N3menenuns cooOmecTs —
CYKIICCCHH

77 [TpupoaHbIE SKOCUCTEMBI.

DKOCHUCTEMBI 03€p U PEK.




OKxocucreMbl MOpel U
OKEaHOB

78

IIpupoaHbIE 3KOCUCTEMBI.
DKOoCHUCTEMBI TYHJIP, JIECOB,
CTeneu, yCThIHb

79

AHTpOHOFeHHBIe 9KOCHUCTEMbBI

80

YpO03KOCHUCTEMBI.
[TpakTrueckas pabota
«3yueHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
dbopMUpOBaHHS OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB
B DKOCHCTEMAX

82

MexaHu3MbI BO3AESHCTBHS
3arpsi3HEHUM pa3HbIX TUIIOB Ha
CyOOpraHM3MEeHHOM,
OpTraHU3MEHHOM,
MONYJISIIIMOHHOM U
HKOCHUCTEMHOM YPOBHSX

83

buochepa —
oOmenmaneTapHas 000JI09YKa
3emun

84

VYuenue B. U. Bepnaackoro o
ounochepe

85

3aKOHOMEPHOCTH




CYIIECTBOBaHUS OHOC(EpHI

KpyroBopoTslI BemiecTB u

86
OMOreOXMMHUYECKUE ITUKITBI

87 30HaTLHOCTH OHOChEPHI.
OCHOBHBIC OMOMBI CYIIIN

88 YcroitunBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3UCHI U X
PUYHHBI

90 BospnelicTBue yenoseka Ha
ouochepy
AHTPOIIOTEHHOE BO3/ICHCTBHE

91 Ha PaCTUTEIIbHBINA 1
SKMBOTHBIN MUP

92 OxpaHna npupo/sl
OCHOBHBIE IPUHIIUTIBI

93 YCTOWYUBOTO PA3BUTHS
YeJI0BEUeCTBA U MPUPO/IBI
PauunonansHoe

94 MIPUPOJIOTIONH30BAHUE H
COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpaszus 3eMiau
O00011eHME 110 TEME

95 «MUKpPOIBOJTIONHNS U €&
pE3yIbTATBD»

96 O060011IEHYE TTO TEME




«MaxkposBoronus u €
pe3ynbTaThD»

O00011IEHIE TT0 TEME

97 «[IpoucxokIeHUE U pa3BUTHE 1
JKHU3HH Ha 3eMJie»
O000111eHME 110 TEME

98 «IIpoucxoxaeHue yenoBexa — 1
AHTPOTIOTEHE3)»
O00011IeHNE TT0 TEME
«DKOJIOrUs — HAyKa O

99 Y 1
B3aMMOOTHOIIEHUIX
OpPTaHU3MOBY

10 O00011IeHNE TT0 TEME

0 «OpraHusMsl U cpeja 1
oOuTaHus»

10 O0001IeHNE IO TEME

1 «DKOJIOTHA BUIOB U 1
MO YJISALIAN»

10 O0001IeHNE IO TEME

5 «buocdepa — rmobanpHas 1
9KOCHCTEMAY

OBIIEE KOJIMYECTBO HACOB 102 25

I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buonorusa. O6mas Ouonorus, 10 kmacc/ 3axapo B.b., MamontoB C.I'.,
Connn H.M., 3axaposa E.T.; mom pemakinueit 3axapoBa B.b., O6miectBo ¢
OTPAaHUYCHHOW OTBETCTBEHHOCThIO «J[PODAY»; AxmuoHepHoe 0OIIECTBO
«3narenbctBO «IIpocBemienue»

* buonorus. O6mas Owomorus, 11 kmacc/ 3axapoB B.b., MamontoB C.I.,
Conun H.UM., 3axaposa E.T.; mox pemakmueit 3axapoBa B.b., O6mectBo c
OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY»; AxkmnuoHepHoe 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VY4eOHbIe TPOrpaMMbl

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
MHTEPHET
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