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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo yueOHomy nipeamety "buonorus" (nanee - OMoa0THS) HA YPOBHE CPEAHETO
obmero obpazoBanus pa3padoTaHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 No 273-D3
«O6 ob6pazoBanun B Poccuiickoit ®enepanuny, ®PI'OC COO, Konuenuuu mnpenoaBaHus
yueOHoro mnpenmMera «buoIOTHsS» U OCHOBHBIX MOJOXKEHHN (herepanbHOM paboueil mporpaMmbl
BOCIIUTAHHS.

VYueOnbiii npeaMer «buosnorus» yrimyonéHHoro ypoHs wu3ydenus (10-11 kmaccer)
SBJIAETCS OJTHUM U3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EcTecTBEeHHO-HayuHbIE MPEAMETHI.
Cornacno monoxenusim ®I'OC COO mnpoduibHble ydeOHBIE NpPEAMETHI, H3ydaeMble Ha
YIIIyOJIEHHOM YpPOBHE, SBIISIIOTCS CrocoOoMm muddepeHnuanum o0yueHuss Ha YPOBHE CPETHEro
obmiero o0pa3oBaHUs M MPHU3BAaHBI 00ECHEUUTHh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHHUM MNPOECCHOHATBHBIM M BbICIIUM OOpazoBaHueM. B To ke Bpems
KKl U3 3TUX Y4EOHBIX MPEAMETOB JI0JKEH ObITh OPUEHTUPOBAH Ha IPUOPUTETHOE PELICHUE
00pa30BaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3a/lady, CBSI3aHHBIX C IpodopueHTaINe
o0yJaroImuxcs W CTUMYJIMPOBAaHHWEM HWHTEpeca K KOHKPETHOW 00JacTh Hay4yHOTO 3HAHUA,
CBSI3aHHOTO C OHOJOTHEH, MEOUIIMHON, SKOJOTHeH, MCUXOJOTHel, CHOPTOM WM BOECHHBIM
JIEJIOM.

[IporpamMma no yueOHOMY mpenmety "buonorus" naér mpeacraBieHue O LENU U 3a7adax
n3ydeHus yueOHoro npeamera «bruosorus» Ha yriy0Jl€HHOM YpOBHE, ONpeelisieT 00g3aTesIbHOe
(MHBapUaHTHOE) TMPEIMETHOE COJepXKaHHE, €ro CTPYKTYpUpOBaHUE IO pa3jieiaM MU TeMmaw,
pacnpeziesieHne 1o KiaccaM, peKOMEHYET M0CIIE0BaTeIbHOCTh U3yUEHHs y4eOHOro MaTepuaia
C yd4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JOTMKM Y4eOHOro Ipolecca,
BO3pacTHBIX OcoOeHHOCcTel oOywaromuxcs. B mporpamme mo Ouosiornu peanu3oBaH MPUHIMIT
MPEEeMCTBEHHOCTH C H3y4eHHeM OWOJIOTMM Ha YypOBHE OCHOBHOTO 00Iero o0pa3oBaHus,
Omarojaps 4eMy [pPOCMATpPUBAETCSl  HAIMPaBICHHOCTh Ha  IOCIENYyIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEJICTABICHUA O 310pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEpeKHOI0 OTHOUICHUs K OKpYyKarolled mnpupoaHoil cpexe. B mporpamme mo
OMOJIOTMM TakXKe IOKa3aHbl BO3MOXHOCTH YydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit PI'OC COO K miIaHUPYyEeMBIM JUYHOCTHBIM, METAaNpeIMETHBIM U MPeAMETHBIM
pesyiapTaTaM oO0yueHHUs W B (OPMUPOBAHWUU OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBHON
JeSITeIbHOCTH O0YyYaloIuXcs MO OCBOEHHUIO COJIEpXKaHHMs OMOJIOTMYEeCKOro oOpa3oBaHUs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero olmero oOpa3oBaHUS 3aBeplIAET
Ouosoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA paclIUpEeHUEe U yriayOieHue 3HaHun
oOyyaromuxcs O JKMBOH TpUpOAE, OCHOBaX MOJEKYISIPHOM M KIETOYHOM Ouosoruwy,
SMOpHOJIOTUHM U OMOJIOTUU Pa3BUTHUS, TE€HETUKH, CEIEKIUH, OMOTEXHOJIOTHUH, HBOJIIOLIMOHHOTO
YUCHHSI U HKOJIOTHH.

N3yuenue yuebHOro nmpenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaroIMXCsl K MOCIEeNYIOIEMY IOJIyYeHHIO OMOJIOTHYECKOr0 OO0pa3oBaHUsS B
By3ax U OpraHH3alusax cpeAaHero npodeccuoHaabHOro odpasoanus. OCHOBY €ro cojep KaHus
COCTaBIIIET CHUCTEMa OHOJOTMUYECKUX 3HAHWM, IMOJYYEHHBIX NMPH H3YYEHHH OOYJarOIIUMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3esioB OWOJIOrMM Ha YPOBHE OCHOBHOIO OOIIEro
obpasoBanus, B 10—11 kiaccax 3TH 3HaHMS MOJIy4arOT pa3BUTHE. Tak, pacIIMPEHBbI U YTIITyOIeHbI
OMOJIOTMYECKHE 3HAaHUSA O PACTEHUSX, KMUBOTHBIX, rpulax, OakTepusx, opraHU3Me 4eJOBeKa,
O0IIMX 3aKOHOMEPHOCTSIX >KU3HH, JOMOJHUTEIHHO BKIIOYEHbI OWOJOTHMYECKUE CBEICHHS
MIPUKJIAJHOTO M TOHWCKOBOTO XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTUPBI IS
nocienyomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYCHHBIMH 00yJalOMUMUCS MIPU U3YUYE€HUU (PU3UKU, XUMHH,
reorpaguu U MaTeMaTHKH.



Crtpykrypa mporpammbl 1o y4deObHOMYy mpeamery "buomorus" oTpakaeT CUCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOABI K M3ydeHHIO Ouonoruu. COrIacHO WM, H3YYaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE I KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aliH,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJISPHOW U KIETOYHOM OMOJIOruu,
AMOPHUOJIOTUH U OMOJIOTHH Pa3BUTHsI, TCHETUKU U CEJIEKIIUH, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTHH, aKTYaIM3UPYIOTCS 3HaHHA OOYYaloIIUXCs MO OOTaHUKE, 300JI0TUH, AHATOMUM,
¢uznonornu yenoseka. B 11 kiacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI SKOJOTHHU U
y4eHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpu3BaH 00ECIEUYUTh OCBOCHHE OOYUYaIOIIMMUCS
OMOJOTMYECKUX TEOpPU M 3aKOHOB, WJIEH, MPHUHIMIIOB M TMpPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHUHBI MHpa, 3HAHUA O CTPOCHHH, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMyJALUU, OUOLIEHO3a, SKOCHUCTEMbI, O BbIIAIOIINXCS
HAyYHBIX JOCTHMIKCHUSIX, COBPEMEHHBIX HCCIICJIOBAHUSAX B OHOJOTWH, MPUKIAIHBIX aCIEKTax
OuoJOrMYecKux 3HaHWM. J{7s pa3BUTHA M MOAJEpKAHUS MHTEpeca oO0ydaroluxcs K OHoNoruu
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUH MTPOTPAMMEI 110
OMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS W PAa3BUTUS TOW WM WHOM
obyacTu OMOJIOTHH, BKJIAJIOM OTCUCCTBEHHBIX M 3apPYOCIKHBIX YUEHBIX B PEIICHHE BAKHCUIITUX
OMOJIOTMYECKHUX M KOJIOTHYECKUX POOIIEeM.

Lenb u3yuenus: yueOHoro npeamera «buonorusy» Ha yriayOJlI€HHOM YpOBHE — OBJIa/ICHUE
OOy4YaroIUMUCS. 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAIIBHON OpraHM3allMd >KUBBIX CHUCTEM
pa3HOTO paHTa W MPUOOPETCHHE YMEHHI UCIIOIB30BaTh 3TU 3HAHUS B (DOPMHpPOBAHUM MHTEpECa
K ompenenéHHoi obmactu mpodecCuoHaNbHOW AESITeTbHOCTH, CBSI3aHHOW ¢ OWOJIOTHed, MU K
BBIOOpY y4eOHOTO 3aBeCHHs IS TPOJAOIDKEHHUS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTuxkeHnue 1enu u3ydeHusi ydeOHoro npenmera «buonorus» Ha yriayOJ€HHOM ypOBHE
o0ecrneunBaeTcsl peleHueM CIIeIYIONINX 3a/1ay:

OocBOoeHHE OOYydYaloIIMMHUCA CHUCTEMBI  OWOJIOTMYECKUX  3HAaHUH: 00  OCHOBHBIX
OMOJIOTUUECKUX TEOPHSIX, KOHIICTIIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiax,
COCTABIISIIOLIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHCTEM (KJIeTKa, OpraHW3M, MOMYJISIUs, BUI,
ouoreoreHo3, Ouocdepa); O BBIJAIOUIMXCA OTKPHITUSX W COBPEMEHHBIX HCCIEIOBAHHIX B
OouoJjoruy;

O3HAKOMJICHHE  OOydYarommxcs C  MeToJaMH  TO3HAaHUS  JKUBOM  MPHUPOJBL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHON U KJIETOYHOIN OMOJIOruH,
AMOPHONIOTUN U OUOJIOTUU PAa3BUTHUS, TEHETHUKU U CEJIEKIMU, OMOTEXHOIOTUU U CUHTETUYECKON
OMOJIOTMM, TaJECOHTOJOTMH, JKOJOTMH);  METOJlaMH  CaMOCTOSATEIbHOIO  IPOBEACHUS
OMOJOTMYECKUX HCCIeNoBaHuil B jaboparopun W B mpupoje (HaOMIoAeHHEe, H3MEpEeHHe,
AKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOJuTh, aHAIU3UPOBATh U
HCIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMALINIO; MOJI30BAThCS OMOJIOTMYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHAaBIUBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTMM U COLHUAIBHO-
SKOHOMUYECKMUMH H SKOJOTHUYECKHUMH TpOoOJIeMaMH YeTOBEYECTBA; OIEHWBATH IOCIEIACTBUS
CBOEH JeATENbHOCTH 10 OTHOIICHUIO K OKpY’XKarolled NPUPOAHOM cpeae, COOCTBEHHOMY
3I0pOBBI0O M 3JIOPOBBIO  OKpPYKAIOIIUX JIOAEH; OOOCHOBBIBAaTH U  COOJIOJATh  MEpbI
npodunakTuku MHPEKIMOHHBIX 3a00JE€BaHUM, NIPaBHIIa MOBEACHUS B MPUPOJE U OOECIIeUeHHs
0€30MacHOCTH COOCTBEHHOW JKU3HENEATECIbHOCTH B UPE3BBIYANHBIX CHUTYaIUSX MPUPOJTHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTepHu30BaTh COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JIaCTH
Oumonoruu;

pa3BUTHE Y 00YYAIONINXCA WHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMe €10 TIpodIeMaMu, METOIOJIOTHEN OUOIOTHYECKOTO MCCIEI0BAHUS, POBEICHUS



SKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, peIIeHUs OHOJIOrMYeCKHX 3agad, MOJEIUPOBAHUS
OMONIOTHYEeCKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y OOYYaIOUIMXCSI IIEHHOCTHOTO OTHOILICHHUS K JKUBOW HPHUPOJE B IEJIOM U K
OTHACNbHBIM €€ OOBEKTaM | SBICHHUAM; (OPMHPOBAHUE HSKOJIOTMYECKOH, T'E€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTypbl TOBEIEHHUS B IMPUPOJAE; MHTETPALUH ECTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHne 00yJaroIUMICS KOMIETEHTHOCTH B PAlOHAIBHOM IPUPOJONIOIb30BAHUN
(cobmromenne TpaBWII TOBENEHUS B TPUPOAE, OXpPaHbl BUIOB, AKOCUCTEM, OHOCheEpHI),
COXpaHEHHH COOCTBEHHOTO 3J0POBBSI M 3[0POBBSl OKPYXKAIOUIMX JIOJCH (COOMIOACHUS Mep
npodunaktuku  3aboneBaHmil, oOecreuyeHHe  OE30MACHOCTH  JKU3HENEATEIBHOCTH B
Ype3BBIYANHBIX CUTYAIUAX IMPHUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHUH B TIOBCEHEBHOM KU3HU;

CO3JJaHUE YCJIOBHH [UIi OCO3HAHHOTO BBIOOpAa OOYYarOIMMHUCS WHIUBHIYAIbHON
00pa3oBaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOIICH MOCIENyIOmEMY NpoheCCHOHATLHOMY
CaMOOTIPENICIICHHIO, B COOTBETCTBHM C HWHIUBHIYAIbHBIMH HHTEPECAMHU U TOTPEOHOCTSIMHU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEICHHBIX HAa HM3Yy4eHHE OHOJIOTMM Ha YriIyOJIEHHOM YpOBHE
cpeanero obiero obpasoBanms, coctaBiusieT 204 yaca: B 10 kmacce — 102 uwaca (3 gaca B
Heneno), B 11 kimacce — 102 vaca (3 yaca B HeeINo).

OTtbop oOpraHm3alMOHHBIX (GOpPM, METOJOB U CPEACTB OOyYeHHS OHOJIOTHH
OCYHIECTBIISICTCSA C YYETOM CHEUM(UKH €ro COAEPXKAaHUS W HAIPaBICHHOCTH Ha MPOIOIDKCHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHM3ALMUAX CPEIHET0 MPOPECCHOHATBHOTO M BBICIIETO
oOpa3oBaHus.

OO0s13aTeNIbHBIM YCIIOBUEM IIPU OOY4YEHMM OMOJIOTMM Ha YIiyOJIEHHOM YpOBHE SIBISIETCA
NpOBEJCHUE JIAOOPATOPHBIX M MpPaKTUYECKHX pador. Takke ydwacTue oOy4aloUMXcs B
BBIMIOJIHEHUH  TPOCKTHBIX M y4eOHO-MCCIEeNOBATEeIbCKUX paboT, TeMaTHKa KOTOPBIX
OIIpeJIeNIAeTCSl YYHUTEJIeM Ha OCHOBE MMEIOLIMXCS MaTepHajIbHO-TEXHUUYECKHX pPECypcoB U
MECTHBIX TIPUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxxaHue NporpaMMbl, BBIICJIIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHass 6MOJIOTHSI — KOMIUIEKCHast Hayka. Kparkas ucTtopus pa3BUTHS OHUOJIOTHH.
buonoruueckue Hayku U u3ydaemMble uMu MpoOinembl. DyHmaameHTadbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosnornu B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, cBa3anHpie ¢ Ouosiorueil. 3HaueHWE OHMONOTMM B  MPAKTHYECKOU
NESTEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apBun, Y. I'apseii, .
Menpens, B. WU. Bepuanckuii, 1. II. IlaBnos, . W. MeunuxkoB, H. U. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTHUH C IPYTMMHU HaykaMm», «CucteMa OMOIIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl H UX U3yUeHHE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh M  YIOPSIOYEHHOCTD
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHU3allus, CaMOBOCIPOM3BEJIEHUE,  Pa3JPaKUMOCTb,
HU3MEHYUBOCTh, POCT U pa3BUTHE.

YpoOBHM OpraHu3aldHd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUOBOM, 3KOCHUCTEMHBIN (6uoreoreHOTUYECKUI),
ouocgepnsiil. IIponeccsl, npoucxosimue B XKUBbIX cucTteMax. OCHOBHBIE MPHU3HAKU >KUBOTO.
XKuznp kak opma cymecTBoBaHUs MaTepud. Hayku, u3yuatromue XKMBbIe CUCTEMBI Ha pa3HbIX
YPOBHSIX OpraHU3alnu.

N3yuenune xuBbIX cucteM. Metoasl Omonoruueckoil Hayku. HaOmronenue, usmepeHue,
SKCIEPUMEHT, CHUCTEMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCUMONM W HE3aBUCUMOM
nepeMeHHo. [lmanupoBanue skcnepumMenTa. [loctaHoBka u mnpoBepka runorte3. Hyneas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pa3Opoc B Guonmornyeckux AaHHbIX. OleHKa
JOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpHuMHBI HCKaKe€HUS pe3ysIbTaTOB JDKCIIEPUMEHTA.
[TonsATHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

TaOmuipr uw cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue CcuCTEMbI»,
«CBoiicTBa )KMBOM MaTepun», «Y pOBHU OpraHU3alluu KUBOU Npuposl», «CTpoeHHEe 5KUBOTHOU
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreornenosy, «buocdepa», «MeToabl U3yUEHHUS KUBON PUPOIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE IS POBEACHUS HAOIIOIEHU I, U3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lVcnonp30BaHHE pa3IUYHBIX METOJOB IPU M3YYEHUU JKHUBBIX
CUCTEM.

Tema 3. BuoJiorust KjaeTku

Knerka — cTpykTypHO-(yHKIIMOHANIbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KIIETOYHOW TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOW OHOJOrMM: MMKPOCKONHS, XpomaTorpadus,
anekTpodope3, METoJ  MEYEeHbIX aTOMOB, JuddepeHIMaTbHOE  LEHTpUPYrupoBaHUe,
KYJIbTUBUPOBaHHUE KIICTOK. /3yuenue DUKCUPOBAHHBIX KIemOoK. DJIEKTPOHHAS MHKPOCKOIIHSI.
Koundghoxanvnasa muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.



JdemoHcTpauuu

[Toprpersr: P. I'yk, A. JleBenryk, T. IIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabnuis! u cxeMbl: «CBETOBOM MUKPOCKOI», «QIEKTPOHHBIA MUKpOCKON», «McTopus
pa3BUTHS METOJJOB MUKPOCKOIIUI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaThl pACTUTENIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTunyeckas padora «3ydeHue MeTo10B KIETOUHOM Ononoruu (Xpomartorpadus,
anekTpodopes, auddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMu4eckasi OpraHu3anus KJIeTKH

XUMHYECKUI COCTaB KIETKH. Makpo-, MUKpO- U yJIbTpaMUKPOJIEMEHTBL. Bona u e€ poib

KaK pPAaCTBOPUTENS, peareHTa, ydacTHE B CTPYKTYPHUPOBAaHUHU KIIETKH, TEIJIOPETYIISALHUH.
MunepanbpHble BeIECTBa KJIETKH, UX Onosiorndeckas poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.
Oprannueckue BenlecTBa KJeTku. buonornueckue noauMepsl. benku. AMUHOKHACIOTHBIN
cocraB 0enkoB. CTpyKTypsl O€TTKOBON MOJIeKyJIbl. [lepBruuHas cTpykTypa Oeika, menTuIHas
cBs3b. BropnuHnas, TpeTuyHasi, 4eTBepTUYHAs CTPYKTYphl. JleHaTypauus. CBoiCTBa OEJIKOB.
Knaccudukanus 6enkos. buonornyeckue Gpynkunu 6enkos. /IpuoHul.

VYraeBoasl. MoHoOcaxapubl, AMCaXxapuibl, OJIMIocaxapuibl M mojucaxapuabl. OOLuii
IUTAaH CTPOCHUS M (PU3MKO-XMMHUYECKHWE CBOWCTBA YIJIEBOAOB. buonormueckue QyHKIUH
YIJIE€BOJIOB.

Jlummapl.  TmapoduneHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukamms — nTunumos.
Tpurnuuepunsl, pochoaunuibl, BOCKH, crepouibl. buonsornueckue ¢pyHkuuu aunuaoB. Oo6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
IIOJIYTIPOHULIAEMOCT.

HyxneunoBbie xucnotel. JIHK n PHK. Crpoenue HykiienHOBBIX KuciOT. HykieoTuabl.
[Mpunmun komriementapuoctu. [IpaBuno Yapradhda. Crpykrypa JHK — nBoitHas crimpalis.
Mectonaxoxaenue u ononornyeckue pyukuun JHK. Bunst PHK. ®@ynkiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Mosiekyne AT®. buonornyeckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCYMKHM, WX (GYHKIMM B KIETKe. /J[pyeue
HYKeo3uompugocgpamol (HT®D). CexksenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoiorus: OMOXMMUYEecKHe M Onodu3MuUecKue MCCIEOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoONeKyl. Moodenuposanue cmpykmypol u @yHKyui
Ouomonexyn u ux komniekcos. Komnvromepuuiii ousaiin u opeanuyeckuii cunmes 6UOMONEKY U
UX HenpupoOOHbLIX AHANO206.

JdemMoHcTpanuu

[optpersr: JI. [Tonunr, k. Yorcon, ®@. Kpux, M. Yunkunc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEKHUBOH  IIPUPOIE»,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOJIEN.

Tabnuuer u cxemsl: «Ileproauueckas TabaMIIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemiectBa B coctaBe opraHu3mMoBy», «CTpoeHHE MOJIEKYINBI OeKay,
«CTpyKTYyphI 0€TTKOBOW MOJIEKYIBI», «CTpOeHNE MOJIEKYJT YTIIEBOJOBY, «CTpOEHNE MOJIEKYJT
munuaoBy», «HyknenHoBble KUCIOTB», «CTpoeHne MoneKkyisl ATDy.

Ob6opynoBaHue: XUMUYECKas IOCy/a U 000pyAOBaHHE.

JlaGopaTopHas padora «O0HapyKeHHE OCITKOB C TOMOIIIbIO KaY€CTBEHHBIX PEAKITHI.

JlabopaTopHas padora «VcciaenoBanue HyKJIEHMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunsl KI€TOK: 3yKaproTHUecKas 1 npokapuoTudeckas. CTpyKTypHO-(yHKIMOHAIbHBIE
00pa3oBaHMs KJICTKH.



CrpoeHue mnpokapuoTHUecKod kieTku. Kierounas creHka Oaktepuil u  apXeil.
OcobeHHOCTH CTPOEHUs TeTepOoTpo(PHOIT 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenre u (QyHKIIMOHHPOBAHUE DYKAPHOTHUECKOM KieTKHu. IlnazmaTrueckas memOpaHa
(mna3manemma). CTpykTypa [jia3MaTH4ecKod MeMmOpaHbl. TpaHCIOpT BelIeCTB yepes
IUIa3MaTH4ecKyr0 MeMmOpany: maccuBHbBIA (auddysus, obneruénnas nudpys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIN TpaHcmopt). [lomymponuniaemocts MeMOpanbl. PabGora
HaTPUH-KAMEeBOr0 Hacoca. DHAOMUTO3: MUHOLUUTO3, (haronuto3. JKk3o1uro3. Kiietounas creHka.
Crtpykrypa v QYHKUIMU KIETOYHOM CTEHKH PacTeHUM, TpHOOB.

Hurommazma. [utozonb. Lutockener. JIBuxkeHnwe nuToruiazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: sHAommIasMarudeckas cetb (DIIC), anmapar ['ombmxwy,
JM30COMBI, MX CTpoeHHe U (yHKIHMH. B3auMOCBS3b OJHOMEMOPAHHBIX OPraHOUAOB KIIETKH.
CtpoeHue rpaHyasipHOrO peTukynyma. Mexanusm wuanpasnenus 6enrkos 6 IIIC. CunHTe3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpanHyJsispHBIi)
SHAOIUIa3MaTHUeCKuil peTukyiayM. CekpetopHas QyHkuus anmnapara ['onbmxu. Moougukrayus
benxos 6 annapame I'onvoocu. Copmuposka benxos ¢ annapame I onvocu. TpaHCTIOPT BEIIECTB
B KieTke. Bakyonu pactutenbHbix ki1eTok. Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWAbI KIETKW: MHTOXOHAPUH, IUIACTUIBL. [Ipoucxoswcoerue
mumoxonopuu u niacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPHA © TUIacTUA. llepBUYHBIE, BTOPUYHBIE W CIIOXKHBIE TIJIACTUIBI
(OTOCHHTE3UPYIOLINX AYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JEHKOIUIACThI  BBICIIHUX
pacTeHui.

HememOpannbie opranoupl kietku CTpoeHre U QyHKIMH HeMeMOpaHHBIX OPraHOM]IOB
KIeTKu. Pubocombl.  [Ipomescymounvie  unamenmol. MuUKpoPUIAMEHTBHL. AKmMuHo8bIe
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIUEYHBIX KIEeMOK.
Muxkporpybouku. Kinetounslii nentp. CrTpoeHue u JBUKEHHME HKIYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enku.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE M (YHKILUH.
SAnepHsblii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHUE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamut. benku XpoMaTUHa — TUCTOHBL /JJunamuka sodepHol
0007104KU 8 MUmose. Hoepuwviti mpaHcnopm.

Knerounsle  BriroueHus.  CpaBHUTENBHAs  XapakTEPUCTHKA  KJIETOK  DYKapuoT
(pacTUTenbHOI, )KUBOTHOM, TPUOHOI).

JdemoncTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmuupr 1 cxembl: «CTpOGHHE DYKAPUOTHYECKON KIEeTKH», «CTpOoeHHE KUBOTHOU
Ki1eTkn», «CTpOeHHE paCTUTEIBLHON KIETKW», «CTpoeHre MUTOXOHAPUN», «Anpoy», «CTtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpenapaThl pPaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpernaparbl 0akTepuaibHbIX KJIETOK.

JlabopaTopnasi padora «l3yueHne CTpoeHHs KJIETOK pa3InYHbIX OPIraHU3MOB.

IIpakTnyeckas padora «3yueHue cBOWCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHnas padora «/ccienoBaHue mia3mMoiid3a W JEMIa3MOIN3a B PaCTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS IIUTOIIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJeTKe

AcCUMWISIIIMSL U TUCCUMUWIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BElIeCTB:
aBTOTpOHBIH U  rerepoTpodHbIi. VYyacTue Kuciopoja B OOMEHHBIX — IpoLeccax.
DHepreTuveckoe obOecnedeHre KieTku: TmpeBpamenne ATd B 0OMEHHBIX TIpoleccax.
depMeHTAaTHUBHBIN XapakTep peakiuid KIeTouHoro Merabonuizma. GepMeHThI, UX CTPOCHHUE,



cBoWicTBa W MexaHu3M aercTBus. KodepmeHtsl. OTnnuns ¢(epMEHTOB OT HEOPTaHUYECKUX
Karanu3atopoB.  benku-akTuBaTopel M OCNKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIl OT pa3InYHBIX (PAKTOPOB.

IlepBuuHbIl CHHTE3 OpPraHMYecKUX BelecTB B KieTke. doTocuHTe3. AHOKCUCeHHbIl U
oKcueenHvlll  omocunmes 'y oakmeputi. Ceéemocobuparowjue nueMeHmvl U NUSMEHMbL
peakyuonHoz2o yeumpa. Ponb X1opomacToB B mporecce ¢orocunTe3a. CBeToBas U TEMHOBAS
dazel. Domoovixanue, Cs., Cs- u CAM-munvr hpomocunmesa. IIponyKTHBHOCTh (HOTOCHHTE3A.
Brnusinue pa3nuynbsix (pakTopoB Ha CKOPOCTh PoToCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTe3.  Pa3HooOpaswe  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUDHUIHPYIOLIHE
OakTepuH, xeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OAKTepHH. 3HAYCHNE XEMOCHHTE3A.

Anas’poOHbIe opraHnu3Mbl. Buabl Opoxxenus. [IpoayKTbl OpOKEHHS M UX HCIOJIb30BaHHE
YelOBEKOM. AHa’pOOHBIE MHUKPOOPraHM3MBI KaK OOBEKTbl OMOTEXHOJIOTMM U BO30YIUTENU
Ooe3Hen.

AspoOHBIE OpraHu3Mbl. JTamnbl 3HEpreTuyeckoro odmena. I[loaroroBUTENBHBIN ATall.
I'mukoan3 — 6ecKUCIOPOIHOE PACILEIIIIEHUE TTIFOKO3BI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JAblxaHHe. Pojab MUTOXOHIpHI B mpoleccax
ouonorudeckoro okucienus. Lluxmnueckue peaxknuu. OxucnaurensHoe (ochopunupoBaHue.
Ouepeus membpannoeo epaduenma npomonos. Cumnmez AT®: paboma npomonuou ATD-
cunmasel. [lpeumymiecTBa a’poOHOrO0 mTyTd oOOMEHa BEIIeCTB TMepe] aHadpPOOHBIM.
D PeKTUBHOCTD SHEPreTUIECKOT0 OOMEHa.

JdemMoHcTpanuu

[oprpersr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTe3», «IDHEpreTHYeckuii oOMeH», «bHocuHTEe3 Oenkay,
«Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHMe: CBETOBOM MUKPOCKOI, 000pYJOBaHKE sl IPUTOTOBJICHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTopHas padora «/3ydyeHue KaTaIMTHUECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMepe aMHJIa3bl UM KaTanassl)».

JlaGopaTtopnas pabora «/3ydyeHue (epMEHTATHMBHOTO pAaCIIEIUIEHUs] IEepOoKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlabGopaTopHas padora «CpaBHeHHUE TIPO1IecCOB (OTOCUHTE3a K XEMOCHHTE3AY.

JlabopaTopnas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U TBIXaAHUSI.

Tema 7. HaciencrBennasi uHGopManus U peajn3amnus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUMN KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUUYHOTO
cuHTe3a. Peanusamus HacnencTBeHHOW wuWHopMmauu. ['eHeTHYeckuil Ko, ero CBOICTBa.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHIMNBI TpaHCKPUNIMU: KOMIIJIEMEHTAPHOCT,
aHTUNAPAJUIENbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B Guocunrese Oenka. YcnoBus
6uocunTe3a Oenka. Konuposanue amuHokucioT. Ponb pubocom B GuocunTese Oemnka.

Cosepemennvie npeocmagienuss o cmpoenuu 2enos. OpraHn3anus TeHOMa y MPOKapuoT U
9YKapHOT. Perymsiuus akTUBHOCTH TeHOB y mpokapuoT. I'mmoreza omepona (. Xako0, XK.
Mano). MonexynapHvle mexanuzmvl 3KCnpeccuu 2eHos ) aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enos. Perynsuns oOMEHHBIX MpolieccoB B kieTke. Kierounslit romeoctas.

Bupycsl — HeksieTouHble (OPMBI XKU3HU U OOJIUraTHbIe mapasuTbl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswenmnwvii yuxn JHK-codeporcawux
supycos, PHK-coodepoicawux eupycos, bakmepuoghazos. Obpamnas mpaHcKkpunyus, pesepmasa,
unmezpasa.

BupycHble 3a0oneBaHus UeNOBEKa, JKUBOTHBIX, pacrenuii. CIINIA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u ananuz oonvuiux maccugos («bigdatay) cmpykmypruvix
buonocuueckux oaunvix. Hanomexunonoeuu 6 oOuonocuu u meouyure. Ilpoepammupyemvle
@ynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /JI. . UBaHOBCKUIA.

Tabmumer u cxembl:  «buocuHTe3 Oenka», «['eHeTmueckuir Kom», «Bupyce,
«baxTepuodaru».

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’Ku3HeHHBbIH IMKJI KJIETKH

Knerounsnii 1muki, ero mepuonasl W peryisanusa. Matepdasza m muto3. OcoOEHHOCTH
MPOLIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka kieTku k aeneHuto. [IpecuHTeTHYSCKUI
(MOCTMUTOTUYECKUI), CHUHTETUYECKUI U IMOCTCUHTETUYECKHH (MPEMUTOTUYECKUIN) MEPUOIbI
uHTEepha3bl.

Marpuunbiii  cunte3 JHK —  pemnmukanus.  Ilpunnuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYyKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPALIEIBHOCTb. MexaHusm
permmkammu  JIHK.  Xpomocombl. Crtpoenme xpomocom. Tejgomepbl u  TeloMepasa.
XPOMOCOMHBII Ha0Op KJIETKH — KapUOTHIL. JIMIJIOMIHBIN W TarIOUIHBIH HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMsbl. [10J10BBIE XPOMOCOMBI.

Henenne kinetkn — Muto3. CTagum MHUTO3a M MPOUCXOJSALIME B HUX MpoLecchl. THIIbI
murto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus mMutoTHueckoro nukia kinetku. llporpammupyemas kierouHas rubenp —
anomnTo3.

Krnerounoe aapo, XxpoMocoMbl, (pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmuvl nporugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemok. «L{ugpposas xnemka» — buoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemoncTpanuu

Tabmuiel u cxembl: «KU3HEHHBIH MK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Permukanus JJHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpOIpenaparbl: «MHTO3 B KIETKax KOpelIka
JTyKay.

JlaGopaTopHas padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnaparaxy.

JlabopaTopnas pa6ora «HaOnromeHne MuTo3a B KJIETKaX KOHYMKAa KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax ).

Tema 9. Ctpoenne u pyHKIUHM OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJIHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OpPTraHU3MBI.

Oco0eHHOCTU CTPOEHUS U KUHEAESITEIbHOCTH OJHOKIETOYHBIX opraHu3moB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IpYyTrHe NpoTUCThl. KoloHuampHbIe
OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHn3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBareibHas, IOKpPOBHas,
MPOBOJIAIIASA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTU CTPOEHHUs, (PYHKUUH M pPaCHOI0KESHUSA
TKaHEH B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eNOBEKAa. TUMbl KUBOTHBIX TKaHEH: »AHUTEIHalIbHas,
COEMHUTEINIbHAsA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTpPOEHHUs, QYHKIHUI U PACIIONOKEHUS
TKaHEl B OpraHax >KMUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHEpPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB U CUCTEM OPTIaHOB.



Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBrokeHue opraHu3MoB. JIBMKEHHME OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOUJIHOE,
KTYTUKOBO€, DPECHHYHOE. J[BMJKEHHWE MHOTOKJIETOYHBIX PACTEHHMH: TPONU3MBl M HACTHH.
JIBI>KEeHHE MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MblleuHas cuctema. Pedexc. CkeneTHble
MBILIIBI U UX paloTa.

IIntanue opranusmMos. Ilornomenue BoAbl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BELICCTB
pacreHusaMu. IIuTanue >KMBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE IHIIECBapEHUE.
[luTaHue MO3BOHOYHBIX KMBOTHBIX. OTHENBl MUILEBAPUTEIBHOrO TpakTa. lluiieBaputenbHble
xeiesbl. [InmesapurenpHas cucTeMa 4elI0BEKa.

Jlpixanue oprann3moB. Jlpixanue pacrenuil. J{pixanue xuBoTHBIX. Juddy3us ra3os uepes
IOBEPXHOCTh KieTkH. KokHoe npixaHue. [IpixarenbHas noBepxHocTh. JKabGepHoe M JIErouHoe
JbixaHue. JlpIXaHue IT03BOHOYHBIX JXUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOKHEHUE
CTpPOCHMS JETKMX I03BOHOYHBIX >KMBOTHBIX. JlpIxaTelpHas cHCTEMa uelnoBeKa. MexaHusMm
BEHTWISILIMM JIETKUX Y OTHUI] U MJIEKONUTaoIuX. Perymsiuus npixanus. JpixareinbHble 00bEMBI.

Tpancnopr BemiecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBbI pacTeHui. TpaHcnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
[IO3BOHOYHBIX JKMBOTHBIX M 4enoBeKka. Cepale, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAaIICHUs.  DBOJIONMOHHBIE  YCIIO)KHEHHS  CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
II03BOHOYHBIX KMBOTHBIX. PaboTa cepaua u e€ perynsanus.

Beinenenne y opraHusmoB. Belnenenue y pacreHuid. BelneneHue 'y  KUBOTHBIX.
CoxparutenpHble Bakyoiu. Opranbel BblaeneHus. PuibTpauus, cekpeuuss U oOpaTHoe
BCacChIBaHHE KaK MEXaHU3Mbl pabOThI OpraHoB BbljieaeHMs. CBSA3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIJCINTENBHON cHCTeMaMH. BbiieneHue y N03BOHOYHBIX XKUBOTHBIX M 4enoBeka. lloukn.
Crpoenue u pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYH Y YEIOBEKaA.

3ammra y OpraHM3MOB. 3allluTa y OAHOKJIETOYHBIX OpraHu3moB. Cropbl OakTtepuili u
LUCTHl MPOCTEUIINX. 3alIiuTa y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. Cpenctsa naccuBHOM 1
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBEI 1 MX MpOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. MMMyHHast cuctema uyenoBeka. KieTOYHBIH M TI'yMOpajgbHBIH HMMYHHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenmduyeckuii UMMyHHMTET. Teopus  KJIOHAJIbHO-
cenexktuBHOro umMmyHnurera (I1. Dpnux, @. M. bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI
opraHu3MoB. Poiib BpOsKIEHHOTO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M peryisiuuss 'y OpraHusMoB. Pa3gpakmMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3apaxumocTe M peryisuus y pacTeHuil. PocToBble BelecTBa M HMX
3Ha4YCHHUE.

HepBHas cuctema u peduiekTopHasi peryisiius y XUBOTHbIX. HepBHas cucrema u eé
OTZIeNbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHHsS HEPBHOW CHUCTEMBI Yy KUBOTHBIX. OTaeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexkc u pednextopnas nayra. besycrnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast perynsuus M SHIOKPHUHHAs CHCTEMa XUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M WX TOpPMOHBL. JlelicTBME TOPMOHOB. B3auMMOCBSI3b HEpPBHOM U
SHIOKpUHHOM cucTeM. [‘unoranamo-runodusapHas cucrema.

JdemMoHcTpauuu

[Toptper: U. I1. I1aBnos..

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOAOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoOB
MI0O3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHue HaceKkoMbIx», «TkaHM pacTeHMi,
«KopueBbie cuctembl», «Ctpoenue credmus», «CTpoeHue TUCTOBOM IUIACTHHKH», «TKaHH
KUBOTHBIX», «CKkener uenoBeka», «lIumeBapurenbHas cucrema», «KpoBeHOCHas cucremar,



«/IpixaTenpbHass cuctema», «HepBHag cucrema», «Koxa», «MbplliedHass cucTEMay,
«BblaenurenbHas cucreMay, «OHAOKpUHHAs cucTeMay, «CTpoeHue MbIb», «MIMMyHUTETY,
«KumeynomnonoctHsie», «CxemMa NUTaHUS pacTeHUiD», «KpOBEHOCHBIE CHUCTEMBI IIO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruaps», «CTpocHHE IUIaHapuu», «BHyTpeHHee CTpoeHHe HOXKAECBOrO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema msarymkny», «HepBHas cucrema
npecMbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cuctemMa MIIEKOIUTAIOLINX),
«HepsHas cucrema yenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpENapaTsl OJHOKJIETOYHBIX OPTaHU3MOB,
MUKpOIIpENnaparsl TKaHEW, paKOBUHBI MOJIJIIOCKOB, KOJJIEKIIUN HACEKOMBIX, UIVIOKOXKHX, JKUBBIE
9K3EMILIAPbl KOMHATHBIX pacTEHUH, repdapuu pacTeHHUI pa3HbIX OT/EJIOB, BIAYKHBIE IIperaparhbl
AKUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEI0BEKa,
o0opyIoBaHHE s JACMOHCTpPAllMM IMOYBEHHOTO W  BO3IYIIHOTO NHTAaHUS  PACTCHHUH,
pacuielyieHuss Kpaxmana M OelkoB Mmoja JAeWcTBUEM (EepMEHTOB, OOOpyIOBaHUE JUIs
JEMOHCTPALIMU OTBITOB IO M3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTelbHbIX
JBUKEHHUM, MOJIEIH T'OJIOBHOTO MO3Ta Pa3JIN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydyeHne TkaHel pacTCHUI».

JlabopaTopHas padora «/3ydyeHre TKaHel KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. PasMHoOKeHHEe ¥ pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoUYasi BET€TaTUBHOE) M T0JI0BOE. Bub
0ecroJoro pa3sMHOKEHUS: IIOYKOBAHUE, CIIOPYIALHUS, (parMeHTaIHs, KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. IlonoBble kieTku, win ramersl. Meito3. Craauu Meiosa.
IloBenenne xpomocom B Menosze. Kpoccunrosep. buosornyeckuii cMbICil Meio3a U IIOJIOBOTO
rporecca. Meo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPIraHU3MOB.

IIpenzaponpimieBoe  pasButhe. ['ameroreHe3 y JkuBOTHBIX. [losoBble — Kene3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJIETOK. CnepmaroreHe3 M ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OnnogoTBOpeHHE U AMOPHOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa O Pa3BUTUU
opranusMoB. Mopcgocenes — oona u3z enaguvix npoobnem amobpuonocuu. Konyenyus mopgozenos
u mooenu mopghozeneza. Craiuu sMOpUOreHe3a KUBOTHBIX (Ha mpuMepe Jrymkn). Jpobdnenue.
Tunel apobnenus. /Jemepmunuposannoe u nHedepmunuposanroe opodaenue. bracmyna, munv
onacmyn. OCOOEHHOCTU IpOOJIEHNS MIIEKONMUTAIOMIMX. 3apOAbIIIEBbIE JTUCTKU (racTpyssius).
3aknagka OpPraHOB M TKaHEH W3 3apOoJBIIIEBBIX JIMCTKOB. B3aumHOe BiMsAHHME YacTei
pPa3BUBAIONIETOCS 3apojbliia (dMOpHUOHANbHA WMHAYKIHS). 3akiajka IUlaHa  CTPOEHUs
KUBOTHOTO Kak pe3yjapTaT HEpapXHUECKUX B3aWMMOJCHCTBHM TE€HOB. BiusHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBOTHbIX. [locTamMOpuoHanbHblli nepuon. Ilpsimoe u Hempsmoe
pa3BuTHe. PasButne c Meramopdo30M Yy OECIO3BOHOYHBIX M TO3BOHOYHBIX YKMBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOIO Pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. MDaKTOPBl pEryJslUU pOCTa XUBOTHBIX M denoBeka. Craauu
MOCTAMOPHUOHAIBHOIO Pa3BUTUS Yy >KMBOTHBIX W dYenoBeKka. [lepuoibl OHTOreHe3a 4YeloBeEKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE POLIECCHI.

Pasmuoxenue u pasButHe pacteHuid. I'ametodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuil. OOpa3oBaHMe crop B Ipoliecce Melo3a. lameroreHe3 y pacTeHHUH.
OmiogoTBOpEHNEe H Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHnil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PeryJsluid OHTOT€HE3a Y PACTEHUHN U JKUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Haamun, X. [IIneman.



TabGmuubl U cxembl: «BereraTuBHOE pa3MHOXKeHUE», « TUIBI 0ECHOI0ro pa3zMHOKECHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAbDY, «Pa3MHOXKEeHUE OBrieHb», «Pa3zMHOXKEHUE THAPBIY,
«Meiio3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SMUEKIETKH W CIIEpMaTO30Ma»,
«OcHOBHBIE cTaauM OHTOreHesza», «lIpsimoe m HempsMoe pasButue», «Pa3zButne Mmaiickoro
Kyka», «Pa3zButne capanum», «Pa3zBurue IArymkn», «JIBoiHOE OILNIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CEMSH OIHOJOJBHBIX U JBYIOJIbHBIX pPacTeHHiD», «KU3HEHHBIN LUK
MOPCKOH KaIryCcThl», «KHU3HEHHBIN HUKIT MXay, <« KU3HEHHBII TUKII TAIIOPOTHUKAY,
«GKM3HEHHBIN UMK COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpENnapaThl SSHIEKIETOK U CIIEPMAaTO30MI0B,
Mozeinb «L{uKi pa3BUTUA IATYLHIKHY.

JlaGoparopHass paGora «l3ydyeHue CTpPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckas padora «BplsBIeHNE IPU3HAKOB CXOJCTBA 3apPOAbIIIEH T03BOHOUYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre opraHoB pa3MHOXKECHHS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnKa — HAyKa 0 HACJEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHoBieHHs] W Pa3BUTHS TeHETHKU Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®pusa, T. Moprana. Ponb oreuecTBeHHBIX YU€HBIX B pa3Butuu reHetuku. Pabdorsr H. K.
Konbmosa, H. 1. BaBunona, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. ®uwimnuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIeJIbHbIE
TeHBbI, aJbTEPHATHUBHBIC MPHU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIWHUSA, TUOPUIbI, TeHOTUl, (QeHOoTun. OCHOBHBIE METOJAbI T'€HETHUKH:
rUOPUA0IOTMUECKUN, IUTOJIOTMUECKUM, MOJIEKYJISIPHO-T€HETUUECKUH.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeTObI TEHETUKI, «CXEeMBI CKPEUTUBAHUS Y.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. IlepBelii 3akoH MeHnens — 3akoH eIMHOOOpa3us
rubpuoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoit 3axoH MeHnenst — 3akoH
pacierienust mpu3HakoB. [{uTonorudyeckre 0CHOBEI MOHOTHOPHAHOTO ckpenuBanus. [ umoresa
YUCTOTHI TAMET.

AHanusupytomee  ckpemmBaHue.  [IpomMeXyTOUHBIM  XapakTep  HaclleJOBaHUA.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TIOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKOH HE3aBUCHMOIO
HacJIeI0OBaHUs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUSI.

Cuemuiennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CreruieHHOe HacleJoBaHNe
T€HOB, HAPYILIEHHE CLETUICHHUS] MEX1y FT€HaMU. XPOMOCOMHAasl TEOPHsI HACIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M ONpPENEIEHUs IMoJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OMOoramMeTHBIi W TeTeporamMeTHbld Moi. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMmocoM. HacnmenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. [lnmeldoTponus — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHOX€eCTBEHHBI ajuien3M. B3anMoIIelicTBHE HeaUIeIbHBIX TI'e€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonmumepus.

['eHeTM4ecknii KOHTpOJIb pa3BUTHS DPACTCHWM, JKMBOTHBIX M YEJIOBEKa, a TakKke
(U3HONOTHYECKUX TPOIECCOB, TMOBEIACHUS M KOTHUTUBHBIX (yHKIUH. [‘eHeTnuyeckue
MEXaHU3Mbl CUMOMOIe€HEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35iUH —
MUKpOOHOMY. ['eHeTHYeCKHe aCTIeKThl KOHTPOJISI U M3MEHEHHS HACIEeICTBEHHOW WH(pOpMaIuu B
MMOKOJIEHUSX KJIETOK U OPTaHNU3MOB.



JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubl 1 cxeMbl: «llepBbIiii U BTOpOii 3akoHBI Menaens», «Tperuit 3akoH MeHaems»,
«AHanu3upyrolee ckpeuuBanuey, «Henonnoe nomuaupoBanuey, «CLEIIEHHOE Hacle10BaHNe
MIPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun npo3oduisny,
«Kapuotun ntuupl», «MHOKECTBEHHBIN allIeTu3M», «B3anMmoaencTere reHoB.

Ob6opynoBanue: MOAENb JUIsl JeMOHCTPAIlMKA 3aKOHOB €IMHO00pa3usi THOPHUIIOB MEPBOTO
MOKOJIEHUSI M PACILEIJICHUs NPU3HAKOB, MOJEIb [Jsl JIEMOHCTpAalMy 3aKOHAa HE3aBUCHMOIO
HaCJIEJOBaHMs IPU3HAKOB, MOJIENb Ul IEMOHCTPALMU CLEIJIEHHOIO HACJIEI0BaHUS IPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIipenapat: «/po3zodunar.

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPpO30UITBD.

IIpakTuyeckass padora «/3yueHWe pe3ylbTaTOB IUTHOPUIHOTO CKPEUIUBAHUS Y
Ipo30(pUITbD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu GopmupoBaHuM (enorumna. V3MeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IpU3HAKU. Buasl HU3MEHYUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHA.

Monudukanrontnas U3MeHUMBOCTh. Ponib cpeasl B opmupoBaHuM MOAU(DUKAIIMOHHOM
n3MeHuuBocTl. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanmoHHas kpusas (B.
Noranucen). CoiicTBa MOAU(DHUKAIIMOHHON H3MEHYUBOCTH.

['enHoTunuueckass W3MeHYMBOCTb. (CBOMCTBA T'€HOTUINMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

Komb6unatuBHast u3MeHUMBOCTh. Mei03 U IMOJIOBOM Mpoliecc — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHYMBOCTU B CO3/IaHUU F€HETUYECKOT0 Pa3HOOOpasusl
B IIpeJienax OJHOro BUAA.

MytarmonHasi M3MEHYUBOCTh. Buapl MyTanmii: Te€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE YW HMHAYUUMPOBAHHBIE MYyTalMHU. SepHble M LUTOIUIA3MAaTUYECKHE MYTAIIMH.
CoMaruueckre W TOJOBble MyTanuu. [IpUYmMHBI BO3HMKHOBEHHUS MyTaluid. MyTareHbl M HX
BJIMSHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacieacTBeHHOW wu3zMeHunBoctH (H.W. BaBunos). BhesaepHas H3MeHYMBOCTH U
HaCJIEACTBEHHOCTbD.

Onueenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpos 6 HACIe008aHUU U
UBMEHYUBOCINU (PEeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmumer 1 cxembl: «Bunasl u3mMeHUHBOCTHY, «MoaudUKaMOHHAs W3MEHUYHUBOCTDHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «[ eHeTHdeckue
3a0o0JieBaHUs YeToBeKay, «Buapl MyTamuii».

O6opynoBanue: XUBble U repOapHbIe JK3eMIULIphl KOMHATHBIX PAcTeHHH, PHCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMHU BUIAMH H3MEHUYHNBOCTH.

JlabopaTopuasi pabGora «lccrmegoBaHMe  3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
W3MEHYHUBOCTH. [TocTpoeHne BaprallMOHHOTO psAJZia U BAPUALIMOHHON KPUBOII».

IpakTuyeckasi padora «Myrtanuu y 1po30¢uiisl (Ha TOTOBBIX MHKPOTIpENapaTax ).

Tema 14. I'eneTnka 4yenoBexka

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIEIOBAaHUS TE€HOMa YeloBEKa.
MeToabpl U3y4YeHUS TEHETUKH YENIOBEKa: TeHeaTOrHuecKuid, OIM3HEIOBBIN, [IUTOTCHETUYECKHIA,
MOMYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKYJIsIpHO-TeHeTHUeckuil. COBpEeMEHHOEe oOIpesesieHue
TFE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM yucie ¢ moMouibio [T1P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nu ¢ HacneACTBEHHOMN MPEAPACIIONOKEHHOCThI0. 3HAUEHUE MEAUIIMHCKON F€HETUKU B



MPEJOTBPALLICHUH M JICYEHWU T'€HETHYECKUX 3a00JIeBaHUIl YenoBeKa. MeIMKO-TeHEeTHUECKOe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITUUECKUE acIIEKThl
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIICHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (U3UUYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpyXarouieil cpenpl. ['eHeTHMdeckas mNpeapacroiokEeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuipl u cxemsl: «Kapuotun udenoBeka», «MeToJbpl W3ydeHHs] TEHETUKU YEIOBEKa,
«["enernueckue 3a00€BaHMS YETOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHAIU3 POJOCIOBHON».

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukaumsi U CeJIeKUUs. 3apOoKICHHE CENEKIMU U JoMecTukaruu. Yuenue H. U.
BapuioBa o LleHTpax mpoucXoxAeHUs 1 MHOT000pa3us KyJabTypHBIX pacTeHuid. Ponb cenexnuun
B CO3JaHUMM COPTOB pacTeHMM M mopoJ >KUBOTHbIX. Copr, mnopoxa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX Ps0B B HaciueACTBeHHOM m3MmeHunBocTh H. M. BaBuiioBa, ero 3naueHue ajis
CEJIEKIIMOHHOM PaboThlI.

MeToabl ceneKnnoHHON paboThl. VIcKyccTBEHHBIN OTOOP: MAacCOBBIM M WHAWBUYATbHBIMH.
Oranbl KOMOWHAIMOHHON cenekuuu. VcnblTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUITIA TTOTOMCTBA B OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3A
JIHK.

NckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaawmanuoHHBIA U
XUMHUYECKUI MyTareHe3 Kak MCTOYHHK MYyTallMii y KyJIbTYpPHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TE€HOMHOIO peAaKkTUpOBaHUS U MeToAoB pexkomMOuHaHTHbIX JHK s
MOJIyYEHUSI UCXOIHOTO MaTepuana JJisl CeIeKLIUH.

[lonyuyenne mnonumuionnoB. BHyTpuBuaoBas rubpuausanus. bnuskopoacTBeHHOE
CKpelIrBaHue, Wi MHOpuIuHr. HepoacTBeHHOe cKpelBaHue, Wid ayTOpuauHr. ['eteposuc u
ero npuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuumd. OtnanéHHas TrUOpUAM3AIMSL.
[Ipeononenne Oecrmiogusi MEXBUAOBBIX THUOPUIOB. JlOCTHXKEHMS CENEKIHMU pPACTeHUH |
KUBOTHBIX. «3e1EHas pesooyusLy.

CoxpaHeHHe U HU3y4YEHHE T'€HETUYECKHX DPECYpCOB KYJIbTYpPHBIX PACTEHMM M UX JUKUX
polauyen A co3/laHusl HOBBIX COPTOB U TMOPUIOB CEJIbCKOXO3SHUCTBEHHBIX KYNbTYp. M3yuenue,
CcOXpaneHue U ynpasieHue 2eHemuidecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEAX VIYUULEHUsI CYWEeCmEYIOWUX U CO30AHU HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL, Nepedossix udell u
nepcneKmueHbX MexHoN0Ul.

JdemMoHcTpanuu

IToprpersr: H. Y. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnaenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxeMbl: «LleHTpBI TPOUCXOKAECHUS U MHOT000pa3us KyJbTypHBIX PaCTCHHID,
«3aKOH TOMOJIOTMYECKHX pPAJOB B HACJIEACTBEHHOM W3MEHYHMBOCTH», «METOABI CeleKIun»,
«Otnanénnas rudbpuanzanusy, «MyrtareHes».

JlabopaTopHasi pabora «/I3ydyeHHne COPTOB KYJBTYPHBIX PACTEHHHA U MOPOJ JTOMAIIHUX
KUBOTHBIX).

JlabGopaTopHas padora «/3yueHrne METO10B CENEKIIMU PACTEHUIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHHI».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHKEHHUS CENEKIMH PacTeHUIl M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (hepMy, COPTOMCIIBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO03sICTBO, B TAOOPAaTOPHIO arpOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ0rus U CHHTETHYECKAS OUOIOTHS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, X XapaKTepUCTHUKA. TpaauiimoHHAs OHMOTEXHOJOIH: XJeOomeyeHue,



MOJTyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoobuonornueckuii cuare3. OOBbEKThI
MHUKpOOHOI0rnyeckux Texuonoruil. [IponsBoactso Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOTMM W HMHCTPYMEHTOB — LEJICHAIIPABJICHHOTO  HM3MEHEHHA U
KOHCTPYMPOBAHHsI TEHOMOB C LI€JIbIO ITOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpEUarolluecs B IpUpoie ONOCUHTETUYECKHE ITYTH.

Kierounas unnxeHepus. MeToapl KylbTypbl KJIETOK M TKAaHEW PACTEHHM U JKUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauzanus U comMaTudyeckuid smOpuoreHes. lcnonpzoBaHue
raliOnJI0B B CEIECKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX anmumen 68 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMST AMLEKICTOK M KIOHUPOBAHUE JKUBOTHBIX. MeETON TpaHCILIaHTalUU sAep
KIIETOK. Texunonozuu 0300poeienus, KylbmMuUposanus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHasl M I'eHHass MHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBaHHUE
pexomOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHHS UM TEPCHEKTHBBI
XPOMOCOMHOW M T'€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe U OSTHYECKHe MpoOJieMbl TE€HHOU
VH)KECHEPUHU.

Menununackue 6uotexnoioruu. [locrrenomuas nudposas meauuuna. [1L[P-muarnocTuka.
MeTa0o00MHBINM aHaIN3, TEHOLIEHTPUYECKUI aHaIN3 IPOTEOMa YeJIOBEKa Il OLIEHKU COCTOSTHUS
€ro 310poBbs. Vcronp30BaHME CTBOJIOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OMOMIKEHEepUs Ul  pa3paboTKu  (QyHIaMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH,
CO3JIaHMsI KOMIUIEKCHBIX TKaHEll COuYeTaHHeM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHIA U
ckaddonarHTa I PeUIeHN 331a4 MePCOHATU3UPOBAHHON METUIMHEI.

Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 oOecreueHus: KOMOMHUPOBAHHOM 3aIUThI OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYJISPHBIX MeXaHU3MOB (yHKIMoHupoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIE 3200J1€BAHNS YEIOBEKA U dKUBOTHBIX.

JdemoncTpanuu

Tabmuipr  u cxembl:  «Vcrnonap3oBaHME  MHMKPOOPTaHM3MOB B NPOMBIIIJICHHOM
MIPOU3BOACTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKEHEPUI».

JlaGopaTopHas pa6ora «/3y4eHne 00beKTOB OMOTEXHOIOTHUI.

IIpakTnyeckas padora «IlonydeHre MOJIOYHOKUCIBIX IPOYKTOBY.

JIkckypeust «bHOTeXHOIOTHs — BaKHEHIIas IPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOLMOHHBIX MPeCTABIEHHH B 0HOJIOTHHI

OpomonronHas Teopust Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKU3Hb
U Hay4Has aedresbHocTh Y. JlapBuHa.

JlBuwkymue cuibl 3BoiouuMu  BUIoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTh
pPa3MHOXXEHUS OPTaHW3MOB, HACIEJICTBEHHAs W3MEHUYUBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunteTndeckor Teopuu 3Bomtonnu (CTI). HeliTpanbHas Teopus SBOIIOIHH.
CoBpeMeHHas SBOJIONMOHHAS OWOJIOTHS. 3HAYEHUE IBOJIIOIMOHHOW TEOpHH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Hoptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yerepuxos, 1. U. lImansraysen, x. Xonaein, . K. benses.

Tabmuier u cxembl: «CucreMa xwuBoi mpupoasl (mo K. Jlunuero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm G(HOpPMHUPOBAHHUS TPHUCTIOCOOJICHHN Yy pacTeHUH U
*UBOTHBIX (10 Jlamapky)», «KapTa-cxema mapmipyra mytemectBus Y. Jlapsunay, «Haxomaku Y.
HNapBunay, «®Dopmbel 00pbOBI 3a cymecTtBoBaHue», «llopombr romybeit», «MHoroodpasue
KYJIBTYPHBIX (hOpM KarmycThl», «I1lopo/ibl TOMANIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX



BujoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS MABIKYIIHUX CHJI 3BOJIIOLMHN», «OCHOBHBIE
MOJIO)KEHUS CHHTETHYECKON TEOPHH 3BOTIOLIUI.

Tema 2. MUKpPo3BOJIIOLNSI U €€ pe3yJIbTaThl

[Tonmynsimus kak »ieMeHTapHas eauHuLa 3Bojtoluu. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI MONysuil. MismeHeHne reHoQoHa MOMyIsuu Kak
2JIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJIEHME. 3aKOH TeHermdeckoro pasHoBecus J[x. Xapau, B.
Baiin6epra.

OneMeHTapHble (DAKTOphl (IBMXKYIIHME CHJIBI) SBOJIIONMU. MyTanmMOHHBIN mporecc.
Komb6unaruHast u3meHunBocTh. Jlpeiid reHOB — ciiydaiiHble HEHAIIPaBJICHHbIE H3MEHEHUS
4acTOT ayuiesied B mOmymsmusax. DPdexT ocHoBatrens. Ipgexm OYymuLIOUHO20 20PAbIUKA.
CHuoiceHue 2eHemuuecko20 pazHooOpaszusa: npuduHvl u cireocmeus. Ilpossnenue 3¢gpgpexma
opetigha 2cenos 6 Oonvbwux u marplx nonyrayusax. Murpanun. W3omammst MOMYIISIHA:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OnoornyecKas (pernpoIyKTHBHAS).

EctectBennblii o100p — HampaBistoumii ¢akrop sBomonuu. DOpMbI €CTECTBEHHOTO
oTOopa: NBWXKYIIWH, CTaOWIM3UPYIOUIMA, pa3pbiBaromuil (au3pynTuBHbIN). [lomoBoii otGop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOTO MOBEACHUS )KUBOTHBIX.

[TprucrocoOIeHHOCTh OpPraHU3MOB KakK pe3yabTaT MHKpPOIBONIONMU. BO3HUKHOBEHHE
npucnocoOaeHui y opranu3smMoB. Apomopdo3bl u uauoanantanuu. [Ipumepsr npucnocobneHuit
Yy OpraHu3MoB: MOpPQOJIOTHYECKUE, (PU3NOIOTHICCKUE, OWOXMMUYECKUE, TOBEICHYCCKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTAaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MUKPO3BOJIOLUU.
W3onsmus — kimroueBoit  daktop BumooOpazoBanus. Ilytm u cmocoObl BuaooOpa3zoBaHUS:
ajtonarpudeckoe  (reorpaduyeckoe), CHUMIATPUYECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monumonau3zanus, rudbpuansanus). JJIMTeIbHOCTh YBOTIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl GOpMUPOBAHKS OUOJIOTHYECKOT0 pa3HO00pa3usl.

Ponp 3BOdtONIMOHHON Ouonoruu B pa3padOTKE HAay4YHBIX METOAOB COXpPaHEHUS
O6uopazHooOpazus. MUKPOIBOIIONUSA U KOIBOJIIOLHMS TMApasUTOB M UX XO031€B. MeXaHU3MBI
(hopMUpPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

IToptpetsr: C. C. YerBepukos, J. Maiip.

TaOnuis! u cxeMbl: «MyTallMOHHAs U3MEHYUBOCThY, «llomymnsiiioHHas CTPYKTypa BUIa»,
«Cxema mposBieHHs 3akoHa Xapau—BaiinOepra», «JIBWXKyliue CHIBI  IBOJIOLUNY,
«OKoJoruyecKass M30JSIIMS TOMYyJSANUi ceBaHCKoM Qopenn», «leorpaduyeckas H30JIALUSL
JIUCTBEHHUIIBI CUOMPCKOMN U JINCTBEHHUIBI JaypcKoiy, «[lonynsunoHHbIE BOJIHBI YHCICHHOCTH
XMIIHUKOB M XepTB», «(CxeMa MAEHCTBUS €CTeCTBEHHOTo oTOopa», «Dopmbl OOppOBI 32
CYLIIECTBOBAHHUE, «aycTpuaibHbIi MEJAHU3M, «Kusblie HACKOIIAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Pusnonoruueckue ananranuny, «[Ipucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bunel-noitHukn», «Ctpykrypa Buaa B npupone», «CrnocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BuIOOOpa3zoBaHuMe TPEX BUAOB  JIAHJABIIIEH,
«KOJIOTHYECKOE BHI000pa3oBaHMe BHUJIOB CUHHI, «[lomuruionnasl pactenuit», «KamyctHo-
peleuHbIi THOPHIY.

Ob6opynoBanue: repbapuu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
MpUMepaMu pa3IUYHbIX MPUCIIOCOOJIEHNH, Yydyena NTHI[ U 3Bepeil pa3HbIX BHUAOB, repOapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padoTa «BpIsgBlIeHIEe U3MEHUNBOCTU Y 0COO€H OJTHOTO BUAAY.

JlaGopatopuas padora «[IpucnocoOiieHus OpPraHu3MOB M HMX OTHOCUTENIbHAs
11e71ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUOB IO MOP(POIOrHYECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJIIOIUS U €€ pe3yJbTaThl



MeTtoapl n3ydeHns Makpo3Botonuu. [lageoHTonornyeckue METOAbl U3y4€HUs IBOJIIOLINH.
[epexoanbie GopMbl U PUITOTEHETHUECKUE PABI OPTAHU3MOB.

buoreorpaduyeckue ™meronasl uszydeHus osBoironuu. CpaBHeHue ¢Giaopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. buoreorpadpuueckue odnactu 3emian. BUgpl-sHIEMUKT U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOJbI M3YyUEHHS SBOJIOIUH.
I'enernyeckue MEXaHHM3Mbl HBOJIIOLIMMA OHTOI€HE3a M IIOSBIICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
I'oMosiornuHble ¥ aHAJIOrMYHbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
IeHEeTHYeCKHe, OMOXMMHUYECKMEe M  MaTeMaTU4ecKHMe METOAbl M3Y4YEHHUS  3BOJIOLMH.
I'omosnoruynsie rersl. COBpeMEHHBIE METO/IbI TOCTPOSHHS (PUITOTCHETHYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIIOLIMS TEHOMOB.

O6mume 3akoHOMEPHOCTH (MpaBwWiia) ABOMOUMH. [Ipunyun  cmenvl  YHKYUIL.
Heo6patumocTs sBomtonuu. AanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHH.

JdemoHcTpauuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, J. I'ekkens.

Tabnuuel u cxembl: «PUIOreHETUYECKUH PSIIL JIOAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepsl», «Crerouedansr», «Punnodure», «CeMeHHbIE ManopoTHUKNWY, «buoreorpaduueckue
30HBI 3emnu», «Jlpelid koHTHHEHTOB», «PenukTel», «HavambHble cTaauu 3MOPHUOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHbIE Y aHAJIOTUYHBIE OPTaHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHl uelOBEKa M IIUMIMaH3e», «laBHbIE
HaMpaBJIeHUs 3BOITIOLMNY, «OO0IIHe 3aKOHOMEPHOCTH IBOIOLIM.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuM, MYJSDKH HCKONAEMbIX OCTATKOB OPTraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUH
HACEKOMBIX.

Tema 4. IlpouncxoxaeHue U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumores3sl NPOUCXOXKICHUS >KU3HU Ha 3emsie. AOHOreHe3 M IaHCHEepMUs.
JloHayuHble TPEICTaBICHUSI O 3apPOXKACHUU >KU3HM (KpealnoHu3M). ['Mmore3a MOCTOSHHOTO
camMo3apoKJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnanmnannanw, JI. [lacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoOBHBIE dTanbl HEOPraHMYECKON IBONIOIMHU. [ImaneTapHas (reosornyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
Ombir C. Mumnepa u I'. IOpu. OOGpazoBanue mnoiaumepoB u3 MoHoMepoB. KoarepBaTHas
runore3a A. W. Onapuna, runoreza mnepBuuyHoro OyinboHa JIx. XonneliHa, TeHeTHdeckas
runoteda I'. Mémnepa. Pubosumsr (T. Yek) u rumore3a «vupa PHK» V. T'unbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emnn u Mmertonsl €€ u3ydeHus. lckonmaemble OpPraHMYeCKHME OCTaTKU.
l'eoxpononmoruss u e€ Meronpl. OtHocuTenbHass U aOCONIIOTHAsE  T'€OXPOHOJIOTHS.
I'eoxpoHonOrnUecKkast mKaja: 30Hbl, 3pbl, IEPUOJBI, IOXH.

HavanpHble sTansl oprannyeckoil sBomtonuu. [losBiaeHre u 3BOIOLUS NEPBBIX KIIETOK.
OBomonusi MeTabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHKPOOHBIE
OMOIUIEHKM Kak aHajor nepBblXx Ha 3emse cooOmiectB. Ctpomaronutsl. [IpokapuoTel u
9yKapUOTBHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE IMPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tamnbl HBOJIIOIMM BBICHIUX pacTeHHi. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Beixon pacrenmii Ha cymy. [losiBneHME CIOPOBBIX pacTEHUl M 3aBOEBAHUE HMMH CYIIH.
Cemennble pacTenus. [IponcxoxaeHne 1IBETKOBBIX pACTECHUH.

OcCHOBHBIE 3Talbl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBpEMEHHBIX THMNOB. [lepBbie xopaoBbIE
KHUBOTHBIC. JKU3HB B Bozie. DBOJIOMS MMO3BOHOUHBIX. [Ipoucxoxaenue ampuOuii u penTuiuii.



[Tpoucxoxxaenue miekonuraroumx u nrtull. [IpuHnun xmoueBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3eMJie 1O 3paM M MepruoJiaM: apXeu, IpoTepo30id, majneo30i, Me3030H,
KaiiHo30M. OOmIas xapakTepuCTHKa KJIMMaTa M TEOoJIOTWYeCKHX mporeccoB. [losBrneHue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHME: €ro YCIOBUS U BIMSHHE Ha Ta30BbII
cocTaB aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — 3KOJOTMYECKHE KpU3UCHI Ipouwioro. [IpuumHel u cienctBus
MaccoBBIX BbIMUpaHU. COBPEMEHHBIN HKOJIOTUYECKUN KpH3HC, ero ocobeHHoctH. [Ipobiema
cOoXpaHeHUs OuopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTemMa opraHuyeckoro mupa. [IpuHiunsl kiaccudukanuy opraHU3MOB.
OCHOBHBIE CHUCTEMATUUECKHE I'PYIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . U. Meunuxos, A. 1. Onapun, Jx.
Xonpnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabnuupl u cxemsl: «Cxema omnbita ©. Peauy, «Cxema onwita JI. [lacTepa mo usyuenuro
caMo03apoKJeHus xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3tansl HeopraHuueckou
sBosOLIMMY, «I'eoxpoHoioruueckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW IBOJIIOLIUNY,
«CxemMa oOpa3oBaHHsI SYKapuOT MyTéM cuMOuoreHesa», «Cucrema >XUBOH MPUPOABD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit»y, «Punnodurby»,  «OmHOKIETOYHBIE
BOJOpOCHN», «MHOrOKJIeTOUHbIE Bogopocin», «Mxu», «llanopoTHuku», «l onoceMeHHbIE
pactenus», «OpraHbl [BETKOBBIX pacTeHuit», «CxeMa pa3BUTUA JKUBOTHOTO MUY,
«Apomopdo3sl KUBOTHBIX», «[Ipocteitmue», «Kumeunononoctueiey», «llmockue uepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI0BIY, «3eMHOBOJIHBIEY, «IIpecmblikaroniuecs», «[Itusy,
«Munekonuratromuey, «Pa3Burhe JKU3HM B apXeWCKoM dpey, «Pa3BuTHE KM3HU B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HM B TNAJICO30MCKON spe», «Pa3BuUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe >KHM3HM B KallHO30Mckoi 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

ObopynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIIMA HAaCEKOMBIX,
BJIQXKHBIE TpenapaTbl *XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU HIIJIOKOXKHUX, CKEJIETh
MMO3BOHOYHBIX KMBOTHBIX, 4ydesla MNTUI U 3BepeHd, KOJJIEKIHUU OKaMEHEJOCTEH, MOJIe3HbIX
HCKOIIAEMBbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjgaGoparopnHas padora «MogenupoBanue omnbiToB Musuepa—tOpu no
M3y4YEHHUI0 a0MOTE€HHOTO CHHTE3a OPraHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

JlabopaTtopHass pabGora «/3ydueHne M ONHMCAaHHE MCKOMAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas paGora «/I3yueHue ocoOEHHOCTEH CTpPOEHUSI paCTEHHUH pa3HBIX
OTJIEJIOBY.

IIpakTnueckas padora «3yueHue ocoOeHHOCTEN CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIponcxokaeHue YeJ10BeKa — AaHTPOINOIeHe3

Pazpgensl u 3agaun antponosorud. MeToabl aHTPOMOJIOTHH.

CraHOBIIEHHE NIPEACTABICHUI O IPOMCXOXKIECHUU 4YEJIOBEKA. PelnuruosHesle BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoncTtBo uenoBeka € KUBOTHbIMH. CHCTeMaTH4ecKoe TOJIOKEHHE YeJlOBeKa.
CBujerenbcTBa CXOACTBA 4YeNOBEKa C JKMBOTHBIMU:  CPaBHUTEIBHO-MOP(HOJIOTHYECKUE,
aMOpHoSoTHYeCKHe, (HU3UOJIOTO-OMOXUMHUUYECKHE, ToBeAeHYecKne. OTnuuns dYelnoBeKa OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

HBwxynme cwibl  ((pakTopbl)  aHTpONOreHe3a:  OWOJOTHMYECKHE,  COILHaJIbHBIE.
CooTHolleHrne OMOJIOTHYECKUX U COIMATIBHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaIUM aHTpoIoreHe3a. PanHue yenoBexooOpa3Hbie 00€3bsIHbI (MPOKOHCYJIbI)
Y paHHHE MOHTH/IbI — OOIINE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsIH U JII0AeH. ABCTPAIIONUTEKH —



JBYHOTHE IPEIKH JIIoAcH. UenoBeK yMenbli, IEepBble M3TOTOBJICHUS OpyAul Tpyna. HemoBek
NPSIMOXOSAIIMA U TEPBBIN BBIXOA JoNeH 3a mpenensl Adpuku. YemoBek reiinenbOeprekuii —
001K IPeOK HeaH1epTalbCKOI0 YEI0BEKa U YeIoBeKa pa3yMHOro. UenoBek HeaHAepTaIbCKUi
KaK BMJ JIIOJEH XOJIOJAHOrO KiaumaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHHUCOBCKHUI
YeJIOBEK, OCBOCHNE KOHTUHEHTOB 3a npefenamu Adpuku. [laneorenerrka u najaeoreHoMMKa.

DBOIIIOLUS COBPEMEHHOTO 4YelioBeKa. EcTeCTBeHHBIH OTOOpP B MOMYISIMAX YeNIOBEKa.
MyTanoHHbIH mporece U nonumopdusM. [lomynsaunonnbsie BOJIHBI, Apeii( reHOB, MUTPAUs U
«3¢(heKT 0OCHOBATEISD B MOMYJSIUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. [lonstue o pace. bonbiime pacel: eBpomneouHasi (€Bpasuiickas),
aBCTpaJIO-HErpouHas (SKBaTOpUAJIbHAS), MOHIOJIOMIHAs (a3uMaTcKo-aMepuKaHckas). Bpems u
IIyTM pacCceleHuss 4YeloBeKa II0 IuiaHere. EnumHCTBO  4yenmoBedyeckux pac. HayuHas
HECOCTOATENIBHOCTh  pacu3Ma. IlpucnocoOneHHOCTh 4enoBeKa K pasHbIM  YCIOBHSAM
OKpy>Katomiel cpensl. Biausaue reorpaduyeckoit cpeiasl U apeiida reHoB Ha MOPQOJIOTHIO H
(U3MOJIOTHIO YelIOBEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (u3mdeckod  (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJNIOMOHHAsA ~ AHTPOIOJIOTHS M NAJCOAHTPOINOJIOIMS  YEJIOBEUYECKHX  IMOMYJISILIMM.
buoconnanpHple  UCCIENOBaHMWS  NPUPOABI  4YesloBeKa.  lccnemoBaHwe — KOXBOJIIOLUHU
OMOJIOTNYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanmun

[Hoptpersr: Y. [JapsuH, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeToasl aHTPONOJIOTHHY, «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsIHBDY, «CKENET YeI0OBEKa U CKEJIEeT MMMITaH3e», «Py I umMeHTsl u
aTaBU3Mbl», «JIBIKyIIME CHUJIBI aQHTPOIOI€HE3a», «OBOJIIOLIMOHHOE JIPEBO  YEIOBEKay,
«ABcTpasionuTek», «HenoBek ymenbli», «HenoBek IpAMOXOIAIuiny, «/{eHUCOBCKUN YEIOBEK»
«Heanpepransup», «KpomanboHub», «lIpenku demoBeka», «OTambl 3BOJIIOLMM YEIOBEKa,
«Pacspl uenosekay.

Ob6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHOM KYyJIbTYphl NMPEIKOB
yenoBeka, pernpoaykuuu (dororpadun) KapTUH C  MHQPOJOTHUECKUMH U OMOJICHCKUMU
CIO’)KETaMM ITPOUCXOKICHUS YeJoBeKa, poTorpaduu HaXxOJA0K UCKOMAEMBbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera 4YelOBEeKa M Yeperna IIMMIIAH3€, MOJEIb KUCTH 4YelIOBEeKa U
KHUCTH IIMMIIaH3€, MOJEIIN TOPCA NPEIKOB YEIOBEKA.

JlaGopaTtopnas padora «/3ydeHue 0OCOOEHHOCTEHl CTpPOEHHUs CKelleTa 4YesloBeKa,
CBA3AHHBIX C MIPIMOXOXKICHUEM.

IIpakTnueckas padora «/3yyeHne SKOJIOrMUECKUX alalTal[lil YEITOBEKa.

Tema 6. Okojormss — Hayka O B3aHMOOTHOLIEHHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY/KaIoLIel cpeaou

3apoxaeHue U pa3BuTHe 3Kojoruu B Tpynax A. I'ymGonpara, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3agaum skonorun. CBs3b
9KOJIOTMH C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNUS. DKCIEPUMEHTHI B AKOJIOTMU: MPUPOAHBIE U
nabopaTtopHble. MonenupoBaHue B 5KOJOTUM. MOHUTOPUHT OKPYKAIOIIEH Cpellbl: JIOKaJIbHBIH,
pPErHOHAIbHBIN U TII00ATLHBIH.

3HaueHue SKOJOTMYECKUX 3HAHMUU I YEJOBEKa. JKOJIOIMYECKOE MHPOBO33PEHHME Kak
OCHOBa CBs3€H desloBeuecTBa € Npupoaor. DOpMHUPOBAHHME HKOJIOTMYECKON KYJIbTYPHl H
9KOJIOTHUYECKON I'PAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepuos, O. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabnuuer u cxemsl: «Pa3nensl sxonorun», «MeTosl IK0IOruu», «CxeMa MOHUTOPHHTA
OKPY’KaIOILEH CpebD».

JlabopaTopHas padora «/3yueHne METo/10B IKOJIOTUYECKUX UCCIIEIOBAHUI.



Tema 7. Opranu3mbl 4 cpeaa OOUTAHUSA

Okonorndyeckue  (HakTopel M 3aKOHOMEPHOCTH WX jaedcTBus. Kiaccuduxanms
JKOJIOTMUECKUX  (akToOpoB:  abuoTHueckue, OWOTHYEecKHe, aHTpomoreHHsle.  OOuue
3aKOHOMEPHOCTHU ACUCTBUS 3KoJornyeckux pakropos. IIpasuno munumyma (K. Lnpenrens, FO.
JIn6ux). TonepaHTHOCTh. IBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Abnornueckue (axropsl. CBeT Kak 3konoruyeckuit pakrop. /leiicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TpYINbl PACTEHUW M JKUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CurHaiibHas poib cBeta. doronepuoausm.

Temnepatypa kak skonoruueckuii ¢akrop. JlelicTBue Temieparypbl Ha OpTraHU3MBI.
[TolikniioTepMHBIE U TOMONOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxnocTts kak skojorudeckuit ¢akrop. IIpucnocobnenuss pacTeHuii K MOAAEpKaHUIO
BojHOro Oamanca. Kiaccudukanuss pacTeHuil mo OTHOIIEHHIO K Boje. llpucmocoGienus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOT'O PEXKUMA.

Cpensl oOMTaHMS OPTaHU3MOB: BOJHAs, HAa3eMHO-BO3YIIHAS, MMOYBEHHAs, TIIyOMHHAS
MOJMOYBEHHAsI, BHYTpHOpPraHu3MeHHas. (DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOUTaHUS
opranu3MoB. [Ipucnoco0aeHns OpraHu3MOB K KH3HH B Pa3HBIX CpeAax.

buonornueckue purmel. BHeniHue n BHyrpeHHUE pUTMbl. CyTOUHBIE U TOJIUYHBIE PUTMBL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA )KU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOU (opme. KuzHeHHbIE (HOPMBI
pacTeHuii: JAepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOIOJIETHHUE TpaBbl, OIHOJIETHHUE TPaBBI.
XKuznennple (GOpMBI KUBOTHBIX: THUAPOOHMOHTHI, TEOOHMOHTHI, a’pOOHOHTHL. (OcOoOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnueckne  ¢akropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBHI: KOHKYpPEHITHS,
XHUIIHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koomepaius, MyTyalinu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHW4YecTBO). Herpoduueckme  B3aumojeicTBus  (TONHYECKHE,
¢bopuueckue, (abpuueckue). 3HaueHUE OMOTUYECKUX B3aMMOACHCTBHI MAJs CYIIECTBOBAHUS
OpPraHu3MOB B cpesie oOuTaHus. [I[puHIMN KOHKYPEHTHOTO HCKITIOUEHUS.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «IKojoruueckue (HakTopb», «CBETOBOM CIEKTP», «IKOJIOTHUECKUE
IPYNIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeNIOKpOBHBIE )KUBOTHBIE», «XOJIOIHOKPOBHBIE
KHUBOTHbIEY, «DU3nOIOrnyecKkue ajantaluuy XUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonorunueckue puTMbl», « KuzHeHHble GOpMbI pacTeHHI», «Ku3HEHHbIE (OPMBI KUBOTHBIX),
«JKocHucTeMa HIMPOKOJIMCTBEHHOTO Jieca», «IKocHucTeMa XBOMHOTro Jjiecay, «llenu nuranusy,
«XwumnanuectBoy, «Ilapazutuzmy, «Konkypenius», «Cumonosy, «KommeHcanuzmy.

Ob6opynoBaHue: repOapuu pacTeHUH M JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (AaKTOPOB, Trepdapuu  CBETOMIOOMBBIX, TEHETIOOWMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHUH, CBETOIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuM W KOJUIKIIMM TEIUIONMIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHHWil, 4Yydena NTUIl M 3Bepeil, repbapuuM pacTeHHUH, OTHOCAIIUXCA K TuUrpoduram,
Kcepodutam, Me30(pUTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
OOUTAIONMX B pasHBIX Cpelax, repdapuu M KOJUIEKIIMU PACTEHUH U >KUBOTHBIX, 00JIaJaroIuX
yepTaMd MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHMSIM YCIOBUM KHU3HHU, Tepdapuu u
KOJJIGKIIUM PACTEHMH M JKMBOTHBIX PA3JIMYHBIX JKM3HEHHBIX (DOPM, KOJJIEKIUH KMBOTHBIX,
Y4acCTBYIOUIUX B Pa3IMUHBIX OMOTHYECKUX B3aUMOIECUCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBIeHHE NPUCTIOCOOIEHUI OPTraHU3MOB K BIUSHHUIO CBETa.

JlaGopaTtopuass pabora «BbIBICHHE MPHUCIIOCOONCHUH OPraHU3MOB K BIMSHHUIO
TEMIIEPATYPBI».

JlaGopaTtopHas padora «AHaTOMHUYECKHE OCOOEHHOCTH pPacTeHUH M3 pa3HBbIX MeCT
oOUTaHUS.

Tema 8. Iko0rus BUAOB U MOMYJISIIUIA



DKOJOTUYECKHE XapaKTePUCTUKH Momyisiiuu. [lomynsamnus kak Ouoiorudeckas cucreMa.
Ponpe HeogHOpomHOCTH cpenbl, QU3HUECKUX OapbepoB M OCOOCHHOCTEH OHWOJOTHH BHIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYIsuil. OCHOBHBIE [TOKA3aTeIU MOMYJIALUU:
YUCJICHHOCTb, IUIOTHOCTb, BO3PACTHAas U IOJIOBas CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUS.

DKkoJyioruueckasi CTpykrypa nomyinsuud. OneHka 4MCIEHHOCTH mNonyisuuu. JuHamuka
MONYJISALMY U €€ peryssinus. bBuoTudyeckuil NoTeHuuan nonyanui. MoaeaupoBaHue TUHAMUKA
nonyisiuuu. KpuBeie pocta uuciaeHHOCTH mnomyisiiuu. KpuBble BbDKMBaHuA. Perynsims
YUCIIEHHOCTU MOMYJSIIUM: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCSIIUX OT IUIOTHOCTH.
Dkosnoruyeckue crpateruu BuaoB (- u K-crparerun).

[lonsitue 00 okojormyeckoi HuIIe BuAa. MecrooOutanue. MHoromepHas MOJETb
skoJsiornyecko Humm J[x.M. XarunHcona. Pasmepsl skonornueckor HUIIM. [loTeHunanbHas u
peann30BaHHAs HUILIHU.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BUIBI M MX KU3HEHHBIE CTpPATETUU.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHHS W MHIpalMid JKMBOTHBIX. buHoNOrMYyeckue WHBA3UU
Yy>KEPOJIHBIX BHJIOB.

JdeMoHcTpanmun

[Toptper: Ix. . XaTunHCOH.

Tabnuibl ¥ cXembl: «IKOJIOTHYECKUE XapaKTEPUCTUKH oMy siuny, «lIpoctpancTBennas
CTpyKTypa mnonyisauun», «Bo3pactHble nupamuasl nonyiasiuun», «CKOpOCTh 3aceseHus
MOBEPXHOCTA 3E€MJIM Pa3IMYHBIMH oOpraHu3Mammu», «Mojenb skosorudeckor uumm JIx. .
XaT4ruHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUHU KUBOTHBIX.

JlaGopaTopnasi pa6ora «IIpucrnocoOneHus ceMsiH pacTeHHI K pacCeICHUIO».

Tema 9. Jxos0orust coo0mECTB. IKOJIOrHIECKHE CUCTEMBI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHH3MaMu B
OuoreHose.

Okocuctema kak otTkpeitas cuctema (A. Jx. Tencnu). DyHKIMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYLEHTH. TpoduyecKkue ypOBHH.
Tpodudeckue nenu u cetu. AGuoruyeckue 010Kk 3KocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBoport BemiecTB 1 MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNn 3KOCUCTEMBL. buomacca n npoaykius. DKOJIOrM4eCKUEe MUPAMU/IBI
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBrieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKleccud. [lepBUUHBIE M BTOPUYHBIE CYKIIECCMM U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEUCTBUS Ha CyKieccud. KiumakcHOoe coOOOIIECTBO.
buopaznooOpasue 1 moaHOoTa KpYyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.

IIpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMbL 03ED U peK. DKOCUcmemvl MOpel U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneu, NyCMbvlHb.

AHTpPONIOTEHHBIE  JKOCHUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmuuusa wmexnay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU HKOCUCTEMAMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opockas ¢iopa u dayHa.
CunanTponu3auus ropojackoi ¢Gaynsl. buonoruueckoe U  XO3sIICTBEHHOE 3HAYEHHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH  (POPMUPOBAHUSI  OCHOBHBIX  B3aUMOJCHCTBHUN  OpraHU3MOB B
sKocucTeMax. Poab kackadnoeo spgexma u 6udos-30upuxkamopos (kiouesvix 6uU008) 6
@yHkyuonuposanuu  sxocucmem. IlepeHOC HSHEPrUM ©  BEIIECTB MEXAY CMEXKHBIMHU
SKOCUCTEMaMH. YCTOMYMBOCTh OPraHU3MOB, TMOMYJALMIA W SKOCUCTEM B  YCIOBUSX
€CTECTBEHHBIX U AHTPONOTE€HHBIX BO3ACHCTBUM.



Mexanusmbl  8030elicmeus  3a2pA3HeHUll  PA3HLIX  MUNO0E HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSX, OCHOBbL IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeus. MeToloNorusT MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. Ix. Tencnu.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IIUPOKOJIMUCTBEHHOIO JIECay,
«JKocucTeMa XBOHHOro Jjeca», «DyHKUMOHAIbHBIE TPYIINbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 3kocucteme», «llemn mnwuraHus (macTOWIIHAsA, JETPUTHAN),
«KOJIOTHYECKas MUpaMua Yucen», «IKOIOTnYecKas mupaMuia 6uomMaccel», « IKOJIOTHIecKas
nupamuna sHeprum», «OOpazoBanue Oonortay, «llepBuunas cykueccusi», «BoccraHoBieHue
jeca Ioclie moxapa», «JKocucrema o3epay, «ArpoueHos3», «KpyroBopoT BelIECTB M IOTOK
SHEPrUM B arpoueHosey, «lIpumepsl ypOoskocuctem.

ObopynoBanue: repbapur pacTeHUU, KOJUICKIIMM HACEKOMBIX, yydyesja NTHI[ U 3Bepew,
repOapuu KyJIbTypHBIX U IUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanue ypo0oIKOCUCTEMb.

JlabopaTopHas pa6ora «/3ydeHue paznooOpasusi MEJIKUX MOYBEHHBIX WICHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX .

IKCKypeust «IKCKYpCHs B TUIIUYHBIN OMOTEoreHo3 (B ayOpaBy, Oepe3HsSK, eIbHHK, Ha
CYXOJI0JIbHBIN WJIM TOMMEHHBIH JIyT, 03€po, 00JI0TO)».

IKCKypeHus «IKCKYpCUsI B arpO3KOCUCTEMY (Ha T0JIE WIIM B TETTMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — riiod6aabHasi IKOCHCTEMA

buocdepa — obmennanerapras obojouka 3eMi, T/ie CYIIECTBYET WIIM CYyIIeCTBOBaja
XKu3Hb. PazButhe npencrasienuii o onocdepe B tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uochepsl u e€ cocras. JXKuBoe BeliecTBo 6rochepsl U ero GyHKIUH.

3aKkOHOMEPHOCTHU cyiecTBoBaHUs Ouocheprl. OcobeHHOoCTH OMOochephl Kak rIo0ambHOM
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemecTtB U
OMOreoXMMHYECKHe HUKIIBI (yriiepo/ia, a3oTa). PUTMHUUHOCTS siBIeHU B Ouocdepe.

3onanbHOCTh OUoCchepsl. [lonsaTre o Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA, XBOWHBIE
Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, YCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbsi. KinMaT, pacTuTeNbHbINA 1 )KUBOTHBIN MHp OMOMOB CYILH.

Crpykrypa ¥ (QyHKUUS SJKUBBIX CHCTEM, OLIEHKa HMX pECcypcHOro IOTEHUuana |
O6uochepHbIX HYyHKIHH.

JdemoncTpanuu

[Toptpetsr: B. 1. Bepnanckuii, 2. 3rocc.

Tabnuue! u cxemsl: «I'eocdepsl 3emnn», «KpyroBopot azora B npupoje», «Kpyropopot
yriepoja B npupojae», «KpyroBopoT kuciaopoja B npupojie», «KpyroBopot Bojibl B IPUPOE»,
«OcHoBHBIE Omombl cymm», «Knumatudeckue mosica 3emumn», «TyHmpaw, «Taiiray,
«Cmemannbii  jec», «lllupokonuctBenuwii nec», «Crenby, «CaBanHa», «IlycTbIHSY,
«Tponmueckuii jgec.

O6opynoBanue: repdbapruu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpyka0as cpena

DKOJIOTHYECKUE KpPU3UChI M WX TpUYUHBL. Bo3zeiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIHOW cpeabl. OxpaHa Bo3dyxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpanHa
BOJHBIX pecypcoB. Pa3pymenne moussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kimMara.

AHTpPONOTeHHOE  BO3JIEHiCTBME HA pacTUTENbHBIH W KUBOTHBIK Mup. OxpaHa
pPacTUTENLHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPUHIIMIIBI OXPaHbI PUPoabl. KpacHble KHUTH.
Oco60 oxpansemsie npuponansie Tepputopun (OOIIT). boranndeckue cajpl U 300JI0THYECKUE
MapKH.

OCHOBHBIC TIPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA U MPUPOBL. PannonambHOe
MIPUPOJIOTIONB30BAHUE U COXPAHEHUE OMOIOTHYECKOro pasHooOpasus 3emin. OOmme



3aKOHOMEPHOCTH TJI00aTBHBIX 3KOJOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
U €ro BEpOSATHBIE MOCIIEICTBUSI.

Pa3BuTHe METONOB MOHMTOPUHTAa pPa3BUTUS OMACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemnvle ucciedoganus nepexoda K pecypcocbepezaroujeti U KOHKYPEHMOCNHOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u b6uopecypcvl. Hayuonanvnvle ungopmayuontvle
cucmemsl, obecneyusaowjue OOCMYn K UHGOpMaAyuu NO COCMOAHUIO OMOENbHBIX BU008 U
axocucmem. OCHOBbI dKOpeadburumayuu 3Kocucmem u cnocobos 60pvoLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoHcTpauuu

Tabmuuer w  cxembl: «3arps3HeHue atMocepb», «3arps3HeHue THIPOChEph»,
«3arpszHenue 1nouBbl», «llapuukoBbiii  3ddexkT», «Ocobo oxpaHseMble PUPOIHBIE
TEppUTOPUNY, «MOJEIN yIPaBIIEMOT0 MUPAY.

Oo6opynoBanue: Gpororpaduu OXpaHIEMbIX PACTCHHUI U )KUBOTHBIX KpacHol kauru Poccuiickoit
®enepaunn, KpacHol KHUTH pErvoHa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOSHHUS OOYYArOIIUMUCS
MpOTrpaMM CPEAHEr0 O0IIEeTo 00pa30BaHMs: TMYHOCTHBIE, METANIPEIMETHBIE U TIPEAMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMMBbI MO OMOJIOTHUU BBIIEICHBI
CIIEAYIOIINE  COCTABIIAIONIME. OCO3HAHWE OOYYAIOUIUMHCS  POCCHICKONW  TpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpPEAENCHUIO,
Haiuyue momusayuu K OOY4EHHIO OHOJIOTUH, yeneHanpasieHHoe passumue BHYTPEHHUX
YOKICHUI JTMYHOCTA HA OCHOBE KITFOUEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIMHA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOGH  JEATETHHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTaHOBKAaMH, NPUCYIINMHU  CHCTEME
OMOJOTMYECKOTO  OOpa3OBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnocoOHoCmuU cmasumy 1€ U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI MO0 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCIIUTATEIBHON NEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHUCKHMU
COLIMOKYIbTYPHBIMH, UCTOPUUECKUMU U JYXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH, MPUHATHIMU B
o0IIecTBe TpaBWIaMH W HOPMaMH IIOBEICHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMHU JTMYHOCTH, MATPUOTHU3MA U
YBKEHUS K 3aKOHY M TPABOIOPAIKY, YEJIOBEKY TpyJda M CTapuieMy IOKOJICHHUIO, B3aUMHOTO
yBOXKEHUS, OEpe)KHOTO  OTHOIICHHWS K  KyJIbTYpHOMY HAaclIeIUI0 U TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit denepanun, MPUPOIE U OKPYKAIOIIEH CpeIe.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTa «bruoorusy» JA0KHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYaroIIUXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JTUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIM, TO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSIM POCCHICKOTO  0OIIecTBa,
paciivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATEIHHOCTH B MPOIECCEe PeaTU3aIi OCHOBHBIX
HaTpaBJICHUH BOCIIUTATEIILHON JACITETHHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAXKIAAHCKOW TMO3WUIUU  OOydYaroIierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOT0 OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATETHHOCTH MPH CO3JIAaHUH YIEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHHIO K SBICHUSIM
COBPEMEHHOM KH3HH U OOBSCHSITH e€;

YMEHHE  YYUTHIBATH B  CBOUX JICHCTBUSIX  HEOOXOMUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM
MIOJIOKCHHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATEIBHBIX W HCCIICAOBATEILCKUX 3334, YBaXHTEIBHOTO OTHOIICHHWS K MHEHHIO
OIITOHEHTOB MPU 00CYKIEHHH CITOPHBIX BOIIPOCOB OHOJIOTHUECKOTO COJEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOM JICATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMUSI:

C(OPMHPOBAHHOCTH POCCUUCKOM IPaXKTaHCKOW UIACHTUYHOCTH, TATPHOTH3MA, YBOKEHHS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropaocTv 3a CBOW Kpal, CBOIO
Ponuny, CBOH SI3BIK U KYJIBTYPY, POILIOE M HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun;

[EHHOCTHOE OTHOIIEHHE K TPHPOJHOMY HACIEAWI0O U MaMSATHUKAM TIPUPOIBI,
JOCTIOKEeHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIIC;

CIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBICHHE M Pa3BUTHE
OMO0JIOTHH, TOHUMAaHUS 3HAYCHHsI OMOJIOTHH B TO3HAHWY 3aKOHOB IPUPOBI, B )KHU3HHU YEIOBEKA
COBPEMEHHOT0 O0IIIeCTBA;

uzaeliHas yoe:xx1IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHHE JTyXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHHSI,

CIIOCOOHOCTh OLIEHUBATh CUTYallMIO0 W MPHUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYHUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOAMTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS [IEHHOCTEH CEeMEHHON XM3HH B COOTBETCTBHH C TPAJAUIUSMH HAPOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHWE K MUY, BKIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAaHKE YMOIMOHAIILHOTO BO3/ICUCTBUS )KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUYECKON JTHUHOCTH;

5) ¢wusnyeckoro BocnUTAHUs, (OPMHPOBAHUSI KYJBTYPbl  310POBbSI W
IMOLUMOHAJIBLHOTO (JIArONOJy Hsl:

MMOHUMAaHWE W pean3aIis 3JI0pOBOro M 0€30MacHOro 00pasa >Ku3HU (3I0pOBOE MUTAHUE,
COOJTIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COQTAaHCHPOBAHHBIA PEXUM 3aHATHH M OTIBIXA,
perynspHas ¢u3MyYecKas aKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE [IEHHOCTH TPaBWJI WHIUBUAYAIBHOTO W KOJUJIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAOIIUX 37J0OPOBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJCICTBUI M HENPHUATHS BPEIHBIX IMPHUBBIYCK (YIIOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KYpeHUsI);

6) TPyA0BOTO BOCIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IEHHOCTH MacTepPCTBa, TPYI0TO0HE;

TOTOBHOCTh K aKTHBHOU JESITEIbHOCTUA TEXHOJIOTHUECKOHN M COIMAIbLHOM HAMPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITETBHO  BBIMIONHATH  TaKYIO
TesITeTbHOCTD;



MHTEpEC K PazIUYHBIM cdepaM NpoPecCHOHATBHON AEATEIIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIH BbIOOp Oyay1iel mpodeccun U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHNUU BCEH
KU3HU;

7) IKOJIOTHYECKOI0 BOCTTUTAHMS:

HKOJIOTHYECKHU IIeTIECO00pa3HOe OTHOIICHHE K MPHUPOJIE KaK UCTOYHHUKY KHU3HH Ha 3emIie,
OCHOBE €€ CYLIECTBOBAHUS;

MIOBBIIIEHUE YPOBHSI SKOJOTMUECKONW KYJIbTYpPbI: IPUOOPETEHHUE ONbITA [IIIAHUPOBAHMS
IIOCTYIIKOB ¥ OLIEHKU MX BO3MO>KHBIX IIOCIEACTBUN JUIsl OKPYXKAIOIIEH cpebl;

OCO3HAHME TTI00ATILHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel UX PEeLICHHUS;

CIIOCOOHOCTh UCHOJIB30BATh MPUOOpETaeMble IPU U3yYEHUN OMOJIOTUHU 3HAHUSA U YMEHUS
IpPU PEUICHUU MPOOJIEM, CBSA3aHHBIX C PALMOHAIBHBIM HPUPOAOINOIL30BAHUEM (COOIOIEHHUE
IIpaBWJI IIOBEJIEHUS B NPUPOJE, HAIPABICHHBIX HA COXpPAaHEHHE PABHOBECHS B 3KOCHCTEMAX,
OXpaHy BHJIOB, YKOcHCTeM, Ouochepsl);

aKTUBHOE HENpUITHE JACHCTBUM, MPUHOCALIMX BpPEI OKPYXKAIOLIEH NPUPOAHON cpele,
YMEHHUE MPOTHO3MPOBATh HEOJArONMPUATHBIE 3KOJIOIMYECKHE IOCIEACTBUS MPEIIPUHIMAEMBIX
JNENCTBAN U NIPEAOTBPAILATD UX;

HaJIMYuE€ Pa3BUTOrO SKOJIOIMUYECKOIO MBILIUIEHUS, SKOJIOIMUECKON KyJbTYphl, OINbITa
NeSITeIbHOCTH  SKOJIOTUYECKOM  HAalpaBleHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCS MMM B
[I03HABATEIbHOM, KOMMYHHUKaTUBHOW M COLMAJIbHOW HPAKTUKE, T'OTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOIMYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHNUE S3bIKOBOM M YNTATEJIBCKON KYJIBTYPBI KaK CPEJCTBA B3aUMOICHCTBHS
MEXy JI0bMH U MIO3HAHUS MUDA,

MOHMMaHHEe creunduky OWOJIOTMM KaK HayKH, OCO3HaHHUs €€ poyid B (OpMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3/IaHUU 1I€JIOCTHOTO MPEAICTaBICHUS 00 OKPYKaroIIeM
MHpE KaKk O €IUHCTBE IPHUPOJbI, 4YeJOBeKa M OOLIecTBa, B IO3HAHUU IPHPOJTHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOaeM cOXpaHEeHHs IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOIMM JAJISl COBPEMEHHOM LUBMIIM3ALUHN: OOecreueHHs
HOBOT'O YPOBHSI Pa3BUTUSl MEAMIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEYECTBa, MOMCKA MyTel BBIXOJa U3 INI00ATbHBIX
AKOJIOTMUECKUX Mpo0sieM 1 o0ecnieueHns nepexoja K yCTOHUNBOMY pPa3BUTHIO, PallMOHATbHOMY
HCTOJIb30BAHUIO IPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IIEJIAX MOBBILICHHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOH TpPAMOTHOCTH, KaK COCTaBHOM YacTh (yHKIHMOHAIBHOMN
IrPaMOTHOCTH 00ydJaromuxcs, GopMUpyeMoii Ipu U3y4eHUH OUOJIOTHH;

MMOHMMAaHHWE CYIIHOCTH METOJOB II03HAHHUS, HCIOJb3YEMBbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS JUIS aHalu3a U OOBSCHEHWs SBJICHUMN
OKpPY)KAIOIIEr0o MHUpa M MPOUCXOIAUIMX B HEM H3MEHEHUI, yMEeHUE JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAyyHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX C IENbI0 MOJy4YEeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJb30BaTh OHMOJOTMYECKHE 3HAHUS IS pPELICHUs
po0GJieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY O0Opa30BaHUI0 U CcaMOO0Opa3oBaHHIO, K
aKTUBHOMY TIOJIy4€HUIO HOBBIX 3HAaHUM MO OHOJOTMM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSMH.



METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylbTaThl OCBOCHHS yueOHOro mpenmera «buosiorus» BKIIOYAIOT:
3HAYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUAIONUXCS  MEKIUCIHUILIMHAPHBIE
(MexmpenMeTHbIe) oOlIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE [ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienn(UKy METO/IOB IMO3HAHHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAay4HbIH (PAaKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHMUEe, HAOIIOJIEHUE, M3MEPEHUE, IKCIEPUMEHT W JApPYyrue); YHUBEPCAIbHBIC
yueOHble JecTBUs (TI03HaBaTeIbHbIE, KOMMYHUKATUBHbIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
(dbopMupoBaHre (QYHKIIHOHATHHONH T'PAMOTHOCTH U COIMAIBLHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PECHUYECKHNE 3HAHWS W YHUBEPCAIbHBIE Y4YeOHBIC MEWUCTBUS B II03HABATEIBHOW U
COLIMAJIbHOW MPAKTHKE.

B pesynbrare usyuenus OHOJOTMM Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs y
oOyuatomerocsi OynyT copmupoBaHbl MO3HABaTelbHbIE YHHUBEpPCAIbHbIE Y4eOHBIE IECHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Yy4YeOHBIE JCHCTBHUS, pETYJISTUBHBIC YHHUBEPCAIbHBIC
yueOHbIe AeCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro O0IIero oOpa3oBaHUS
JIOJKHBI OTPaKATh:

OBy1ajieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMU MO3HABATEILHBIMH /Il CTBHAMMH:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (hOpMyIHpOBaTH M aKTyalU3UpPOBATh MpPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUU 3HAHWN MPHEMBI JIOTMYECKOTO MEBIIIICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, OO0OOIICHHS), PACKPHIBATh CMBICH OHOIOTUYECKUX
MOHATHH (BBIIEISTH HX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBS3U C APYTUMHU MOHITHIMH);

OTIpEAENATh LEIH JAEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH HX JOCTHKCHHUS,
COOTHOCHUTH PE3yJbTaThl ACSITENFHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIOJIb30BaTh OHOJOTUYECKHE TMOHATHS AN OOBSICHEHHS (HaKTOB W SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, I10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS] B pacCMATPUBAEMBIX SIBIEHUSX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJSl MPEJCTAaBICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUH B M3y4aeMbIX OHMOJIOTUYECKHX OOBEKTax, a TaKKe MPOTHUBOPEUMH pa3HOTO pPoa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh TUTAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTepUaATbHBIX
1 HEMaTepUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH TIOCIICICTBUN JACSTEILHOCTH;

KOOPJIUHUPOBATh M BBITOJHATE pPab0OTy B YCIOBUSAX pPEAITBHOTO, BUPTYAJIBHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINUICHHE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHSI:

BJIQJICTh HABBIKAMH YYeOHO-HCCIICIOBATEILCKONH M MPOCKTHOM JEATSIIBHOCTH, HaBBIKAMH
paszpeleHus: IpoodieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITENIbBHOMY TOMCKY METOOB
pEIICHUS TPAKTUIECKHX 3a1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

WCIONIb30BaTh Pa3NUYHbIE BUABl JEATEIHHOCTH MO TOJYYCHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B YUCOHBIX CHTYaI[UsIX, B TOM YHCIE TPU
CO3/IaHUU YYEOHBIX U COIHAILHBIX MPOEKTOB;



(dopMUpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOUECBBIMU
MOHSATHAMHU U METOJIaMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a/1a4d B OOpa30BaTEIbHON AEATEIBHOCTH U
’KM3HEHHBIX CUTYAIHAX;

BBIBISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3WpOBaTh 3a/ady, BBIABHTaTh
TUIIOTe3y €€ pElICHMs, HAXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKACHUIA,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh IIOJydCHHBIE B XOAE pEIICHUS 3afadd pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX;

J1aBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLICHUBATh PHOOPETEHHBIN OIIBIT;

OCYUICCTBIISATh LICJICHANPABICHHBIA TOMCK MEPEHOCAa CPEICTB U CIIOCOOOB JCHUCTBHS B
npodecCHOHATLHYIO Cpey;

yMETh MNEPEHOCHTh 3HAHUS B  IIO3HABATEIBHYKO M  IPAKTHYECKYIHD  00JacTh
KHU3HEACATCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJICH, MNpeAjaraTb OPUTHHAIBHBIC IOAXOAbI U PEIICHHS, CTaBUTh
npoOIeMBbl U 331a4H, JOIYCKAIOLINE aIbTePHATUBHBIC PELICHUS.

3) pabora ¢ undopmanueii:

OPHEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (TEeKCTe y4eOHOro mocoows,
HAYYHO-TIONYJIIPHO# JTUTEpaType, OMOJOrHYECKUX CIOBApsX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B MHTepHeTe), aHANMM3UPOBAaTh WH(POPMAIMIO PA3NIUYHBIX BUIOB H (GOpM
NPE/ICTABICHUS, KPUTHYESCKH OLICHUBATH €€ IOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTb;

(bOopMyIHpOBaTh 3apoChl M MPUMEHATh PA3IMYHBIE METOJbl NPU IOHCKE U OTOOpe
Ononoruyeckoit nHGpoOpMaKy, HEOOXOJMMOM IS BBITIOJIHEHUS YYeOHBIX 3a/1a4;

NpUOOpPETaTh ONBIT HUCIOIB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJbHYIO (OpPMY TpEnCTaBICHUS OHOJOTHYECKON
uHpopmanuu (cxembl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTO€);

UCIIONIb30BAaTh HAYYHBIH SI3bIK B KadeCcTBE CPEICTBa INpH paboTe ¢ OHMOIOTHYECKOit
uHpOpMAaIMel: MPUMEHSITh XUMUYECKUe, (PU3NYEeCKUe M MaTeMaTHYeCKUe 3HAKH M CHMBOJIBI,
dopmynel, abOpeBuaTypy, HOMEHKIATypy, HCHOJB30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHMBOJTUUECKHE CPEJICTBA HATJISITHOCTH;

BJIAJICTh HAaBBIKAMH DPACMO3HABaHMS M 3aIIUTHl  WHPOpMAIMU, WHPOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJj1ajleHNe YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH JIEHCTBHSIMH:

1) o6meHue:

OCYIIECTBIISITh KOMMYHHKAIIUM BO BCeX c(epax KM3HM, aKTUBHO Y4acCTBOBATh B JHAJIOTe
WIN TUCKYCCHUHU IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKA3bIBATh
CY)XKICHUS OTHOCHUTEIBHO BBIIOJIHEHHS NpeAjaraeMold 3ajadyd, Y4YUTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTbD MO3MIIUH JPYTrHX YYaCTHUKOB TUAJIOra UIIH TUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpEJCTBA OOLICHUS, NMOHMMATh 3HAYEHHE COIHAJIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYAIMH, YMETh CMST4aTh KOHQIUKTBI U
BECTHU TIEPETOBOPBI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS W B3aWMOJICHCTBHS, MMOHUMATh HAMEPCHHUS
APYTHX JIIOAEH, MPOSBISATh YBOKUTEIBHOE OTHOIICHHE K COOSCEIHUKY U B KOPPEKTHOH (opme
(bOpMyITHPOBATH CBOM BO3PAKEHHUS,

Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHs] C HMCIOJIB30BAHHEM S3BIKOBBIX
CpEACTB.

2) COBMeCTHasl 1eSITeJIbHOCTh:



MMOHUMATh M UCIOIB30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHONW pabOTHI MpU
peneHn OMOIOTUYeCKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIIOBBIX
(dhopM B3auMOEHCTBUS NIPH pEeUICHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO WIEHA KOJIJIEKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JEeATEIbHOCTH, OpPraHU30BbIBATb WU KOOPAMHUPOBATH
JEUCTBUSA 10 €€ TOCTMIKEHMIO: COCTaBIIITh IUIAH JIEUCTBUN, PacHperessTh PO C YYETOM
MHEHUH YYaCTHHUKOB, OOCY>KIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJ[a M KAXKAOTO YYaCTHHKA KOMAaH[bl B OO pe3yapTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IIO3UTHBHOE CTPATETUUYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTYyalUsX,
IIPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITH MHUIIMATHBHBIM.

OBJjaieHHe YHUBEPCAJIbHBIMH PeryIsiITUBHBIMH /1/iCTBUSIMH

1) camoopranu3zanms:

HCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS Ui BBISBICHUS MpPoOJEM U HMX pELIeHUus B
KU3HEHHBIX M YYCOHBIX CUTYyaIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTHUYECKUX 3HAHWM II€JIEBBIE U CMBICTIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUSX M MOCTYNKAX IO OTHOLICHHIO K >KMBOM NIPUPOJAE, CBOEMY 340POBBIO U 310POBBIO
OKpY’KaIOIIHX;

CaMOCTOSITENIFHO OCYILIECTBIISATh MO3HABATEIBHYIO JAEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTb W (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30oBaTEIbHON JEATEIBHOCTH |
KU3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIbHO COCTABJIATDH IUIAH PELIEHUs NMPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIIOYTEHHIH;

JlaBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciypsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHHUIO IHPOKOM 3pyIUIIMU B Pa3HbIX 00JIACTSIX
3HAHUN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [103HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBHIA
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHUH, HCIOIB30BaTh MIPUEMBI pedrekcun
JUISL OLICHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX IIPU aHATU3€ PE3YNbTaTOB JIEATEIbHOCTH;

3) npuHsATHE CeOsl M APYTHX:

MPUHUMATD ce0s, TOHUMast CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MIPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MIO3ULIUH JPYTrOro YeJI0BEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS COJepKaHus ydeOHoro mpeamera «buonorus» Ha
yriIyOJ€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecreueHue NpoGuILHOro 00yueHus 00yJaromuxcs
Oouonoruy. OHM BKIIOYAIOT: crenuduyeckue A OMOJOTMU HAy4dHbIE 3HAHUSA, YMEHUS U
CIocoOBbl  JICMCTBUH TI0 OCBOEHHIO, MHTEPIIPETAMH M MPEoOpa30BaHMUIO 3HAHUN, BUJBI
NEeSTeNIbHOCTH MO TMOJYYEHHIO HOBBIX 3HAHMA M MX NMPUMEHEHHUIO B Pa3IMYHBIX Y4YeOHBIX, a



TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyalMsX. [IpeaMeTHble pe3yapTaThl IPEICTaBIEHbI 110 T0J1aM
U3Y4YCHHUS.

IIpenmetHble pe3ynbraThl OCBOeHMsI ydyeOHoro mnpenmera «buonorusi» B 10 knacce
JIOJKHBI OTPaKaTh!

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJI OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAyYHOM KapTUHBl MHpa, B IIO3HAHUM 3aKOHOB IPHUPOIBI U
peleHnH mpoodIeM paroHATEHOTO TPUPOIONOIB30BAHMUS, O BKIIA/I€ POCCUUCKUX U 3apYOEIKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJI/ICHUE CUCTEMON OMOJIOIMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJIOTHYECKHE TEPMHMHBI U IOHATHUA (PKU3Hb, KJIETKa, OpPraHu3M, MeTa0oJu3M, IOMEeocTas,
CaMOpETryJIALHNs, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHUE),
ouomornueckue Tteopun (kimerounas Tteopus 1. IlIBamna, M. Illneiinena, P. Bupxoga,
XpoMocoMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOTr000pasusi U NPOMCXOXKACHUS KYJIbTYPHBIX PAacTeHUH), 3aKOHBI (€AUHOOOPA3Hsl MOTOMKOB
IIEPBOr0 MOKOJIECHUS, PaCUIeIIEHUs, YUCTOThI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacieICcTBeHHOM wu3MmeHuuBocty H. WM. Basuiopa), nmpuHUIUIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
HCCIIEOBAHUSX KUBBIX 00OBEKTOB (OIMKMCAaHNUE, U3MEPEHHE, HAOII0IEHNE, IKCTIEPUMEHT);

YMEHHE BBIJENATH CYILIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHHI,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  JKU3HEAEATENBHOCTH, IPOTEKAKIIMX B OpraHU3Max pacTeHHUH, XHUBOTHBIX U
9eJI0BeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHA BElecTB (MeTaboIM3M), IPEeBPAICHHS YJHEPTUH,
OposkeHHsl, aBTOTPO(HOro U reTepoTpoHOro TUIMOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTOreHe3a, YMOpUOreHe3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WH/IMBUYAIIbHOTO DPa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJAEHUCTBHUS T'€HOB, I'eTepo3Hca,
HCKYCCTBEHHOI'0 0TOO0pa;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBSA3M MEXKJy OpPraHOMJAMM KIETKH U MX (YHKLIHUAMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHEW M UX (PYHKUIHUIMU, MEXKAY OpraHaMH U CUCTEMaMU OpPTraHOB y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M MX (DYHKIUSAMM, MEXIy CHCTEMaMH OpraHoB M HX
GyHKIUSAMU, MEXKIy dTanamMu oOMEHa BEIeCTB, ATAallaMH KJIETOYHOTO LMKJIA U KU3HEHHBIX
LIUKJIOB OPraHU3MOB, OJTalaMd S3MOpPUOHAIBHOTO PpA3BUTHUS, TEHOTHIIOM M (DEHOTHUIIOM,
(deHoTUIIOM U PaKTOpaMH Cpebl OOUTaHUS;

YMEHHE BBISBIIATH OTIMYUTEIbHBIE NPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE PaCTEHM,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl OKA3aTeIbCTBA POJICTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHUE pelaTrb OHOJIOTWYECKHE 337ayH, BBIABIATH MPUYUHHO-CIECICTBEHHbBIE CBS3U
MEXIY HCCIEeIyeMbIMU OHOJIOTHYECKUMHU IpOLeccaMi U SBJICHUSIMHU, JellaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHUH ITOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U MpPaKTHYEeCKHE paboThl, COOMI0IaTh IpaBUia MPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUIAaTh TUIOTE3bl, MIPOBEPSATh HX OSKCIEPUMEHTAIBbHBIMH CpEICTBaMH,
bopMynHpys LeNb UCCIeI0BaHNS, AaHATU3UPOBATh MOTY4YEHHbIE Pe3yJIbTaThl U JIeNIaTh BHIBOJIBI;

YMEHHE y4yacTBOBaTh B yueOHO-HCCIENOBATENbCKOM padoTe Mo OMOJIOTHH, 3KOJOTHU U
MEIUIIMHE, MPOBOJAMMOI Ha 0a3ze MIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJMYHO TNPEACTABIATH
MOJTy4YeHHBIE PE3yJIbTaThl HA YICHNYECKUX KOH(EpPEeHIUsX;

YMEHHE OLEHUBAaTh ASTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEeOBaHU B olnactu
OMOJIOTMM U MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPABICHHOE
U3MEHEHNE T€HOMa U CO3/1aHNE TPAHCT€HHBIX OPIraHU3MOB);



YMEHHUE OCYLIECTBIIATh OCO3HaHHBINA BBIOOp Oynymieil nmpodeccuoHaIbHON NeSTETbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUIIEBOM
IPOMBIIICHHOCTH, YIJIyOJIATh I1O3HABaTElIbHbII MHTEpEC, HAIPABICHHBI Ha OCO3HAHHBIN
BEIOOP COOTBETCTBYIOIICH TMpodeccud MW MPOJOIIKEHHE OHOJIOTHYECKOro 00pa3oBaHUs B
OpraHU3aLMIX CPEIHEro NPoPecCHOHAIBHOIO U BBICILIET0 00pa30BaHusl.

IIpenmertHble pe3ynbraThl OCBOeHMsI ydyeOHoro mnpenmera «buonorus» B 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHbI MHpa, B IIO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTUYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PELICHHH BOIPOCOB
palMOHAIBHOIO TPHPOJIONONIB30BAaHUsI, M B (POPMUPOBAHMM ILIEHHOCTHOIO OTHOLIEHUS K
npUpojie, OOILIECTBY, YEIOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OMOJOrOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BJaJleTh CUCTEMOM OMOJIOrMYEeCKUX 3HaHUM, KOTOpas BKIIOYACT OINpPENeNICHUs U
[IOHMMaHHE CYIIHOCTH OCHOBOIIOJAralolIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHZ,
IKocUCcTeMa, Ouocdepa), Owmonormveckue Teopuu (dBomtonmoHHas Teopusi Y. JlapBuHa,
CHUHTETHUYecKasi Teopus sBoitonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HalpaBiICHUAX
spomonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTrndeckoro pasHoBecus k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoactsa K. M. bspa), npaBuna (munumyma 0. Jlubuxa,
9KOJIOTMUYECKOM MUpaMuUbl S3HEPTUn ), runotessl (runoresa «mupa PHK» V. T'unbepra);

YMEHHUE BIAJeTh OCHOBHBIMH METOJaMM HAy4yHOrO II03HAHMs, HCHOJIb3YEMBbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUSAX JKUBBIX OOBEKTOB M OKOCHCTEM (ONMUCaHHWEe, W3MEPEHHE,
HaOJI0ICHNe, YKCIEPUMEHT), ClIOCO0aMM BBISBICHUS U OLCHKH AHTPOIIOT€HHBIX U3MEHEHUH B
IPUPO/IE;

YMEHHUE BBLAEIATh CYLIECTBEHHbIE IPU3HAKU: BUAOB, OUOr€OLEHO30B, 3KOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOIIETO, IBMXKYIIETO M Pa3pbIBAIOIIErO E€CTECTBEHHOT0 O0TOOpa,
aJJIONaTPUYECKOT0 U CUMIATPHUUECKOTO BUI000pa30BaHMsl, BIUSHUS ABMXKYLIUNX CHUJ HBOJIOIMU
Ha TeHO(OH]| MOMYIISALUH, TPUCITIOCOOICHHOCTH OPTraHU3MOB K Cpejie OOMTaHUs, YepeTOBaAHHS
HanpaBJIeHUH SBOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUHU B 3KOCHCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIy MPOLECCAMU 3BOJIIOLUH, JABWKYIIMMU
CHJIAaMH aHTpPOTIOT€HE3a, KOMIIOHEHTAMH PA3JINYHBIX AKOCHUCTEM W TPUCTIOCOOICHUSIMH K HHUM
OpPraHU3MOB;

YMEHHUE BBISBIATH OTJIIMYUTEIBHbBIC TIPU3HAKN KUBBIX CHCTEM, IPUCTIOCOOICHHOCTh BHJIOB
K cpelne oOuTaHus, aOMOTHUECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOTIOTCHHBIX N3MEHEHHI B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTUYECKYI0 TEPMHHOIIOTHIO U
CHMBOJIUKY JUIS JIOKa3aTEeNbCTBA POJICTBA OPTaHW3MOB pPAa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOWMTaHMs, €JMHCTBA YEJIOBEYECKHX pPac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOO0Opa3vs BHIOB M DKOCHUCTEM KaK YCJOBHS COCYIIECTBOBAHHUS IMPHPOIBI U
YeJI0BEYECTBA;

YMEHHE pelaTh OMOJIOTMYECKHE 3a7adyl, BBIABISATH MPHYMHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTMYECKUMH TPOLECCAMU W SIBJICHHUSAMH, JeJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHUHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH JTAOOPAaTOPHBIE M MPaKTHUECKUE paboOThl, COOMOATh MpaBUia MpPU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh HX OKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
bopMyIHpyS 1eNb UCCIIEIOBAHNS, AaHATH3UPOBATH MOTYyYEHHBIC PE3YJIbTAThI U JIeNIaTh BEIBOJIBL;

YMEHHE y4yacTBOBaTh B yueOHO-HCCIEN0BATENbCKOM paboTe Mo OMOJIOTHH, 3KOJOTHU U
MeIULMHE, MPOBOAMMOI Ha 0a3e IIKOJBbHBIX HAay4YHBIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MIOJTyYEHHBIE PE3Yy/IbTaThl HA YYEHNYECKUX KOH(EPEHIUX;



YMEHHE OIICHUBATh TUMOTE3bl M TEOPUH O TIPOUCXONKACHUM JKU3HH, YEIOBEKA H
YEJIOBCUCCKMX pPac, O NPUYMHAX, IMOCIEJCTBUSIX W CIIOCO0aX IMPEJOTBpPAILCHHS TIOOATBHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIIei mpodecCHOHaNbHON AeITeTbHOCTU B
oOmacT  OWOJIOTHH, OSKOJOTHWH, TPUPOAONOIB30BAHUS, MEAUIUHBI,  OHOTEXHOJIOTHH,
NICHXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA, MHIICBOH MPOMBINUICHHOCTH, YIIIyOJIATh
MO3HABATENIbHBI HMHTEPEC, HAINPABICHHBII HAa OCO3HAHHBIH BHIOOP COOTBETCTBYIOIICH
npodeccud W TPOAOIDKEHHE OMOJIOTHUECKOro OOpa3oBaHHsl B OpraHU3alMiX CPEIHETOo
poeCCHOHATILHOTO U BBICIIIET0 0Opa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnuyecTBo yacos DJIEKTPOHHbBIE
Ne i/ E::p;:ig:::me pasieJion " Tem Beero KonTpoabubie | [IpakTuyeckue gg;g)f 0(:3BabTI:.])II>HLI e
padoThI padoTshI pecypest

1 buoiorus kak Hayka 1
2 JKuBble cucTeMBI U UX U3yUEHUE 2
3 buonorust kieTku 2 0.5
4 XuMHYecKasi OpraHu3aIusl KICTKH 10 1
5 CrtpoeHue v pyHKIIHUU KIETKU 8 2
6 OOMeH BellecTB U IPEBPALICHUE 3HEPIUU B 9 1

KIIETKE
7 H“aCJ'IeI[CTBeHHa}I uH(pOpMaIvs U peanu3anus 9 05

e€ B KJIeTKe
8 JKU3HEeHHBIN TUKI KIETKH 6 1
9 Crpoenue 1 QyHKIIMM OPraHU3MOB 17 1.5
10 Pa3mHoOXeHue u pa3BuTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka O HACIEICTBEHHOCTH H 5 05

U3MEHYHUBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUHUBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTtexHomorus u CHHTETUYECKast OMOJIOTHS 4
17 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 0 13




11 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHbBIE
HaunmenoBanmue U
Ne ni/m HporpaMmbi pasieson " Tem Beero Konrtpoabusbie | [IpakTudeckue E,I:; p?‘? OOBBaLTI;?mHH o
padoThI padoThI pecypebi
1 3apox/IeHHe W Pa3BUTHE HBOJIOIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
2 MukposBoIIONHS U €€ pe3ylbTaThl 14 2
3 MaxkposBoonus u e€ pe3ylbTaThl 6
4 [Tpoucxoxaenue u pa3BuTue xku3Hu Ha 3emiie | 15 1.5
5 [TporcxoxaeHNE YeTOBEKa — AaHTPOTIOTEHE3 10 1
DKonoruss — Hayka O B3aHMMOOTHOIICHHSIX
6 OpPraHM3MOB M HaJOPTaHU3MEHHBIX CHUCTEM C | 3 0.5
OKpY’Karolien cpeaoi
7 OpraHu3msl 1 cpefa OOUTaHus 9 1.5
8 DKOJIOTHs BUAOB U MOMYJISLIANA 9 0.5
9 OKojorusi ~ COOOIIECTB. DKOJIOrHYecKre 12 05
CUCTEMBI
10 brocdepa — rimobanpHas sKocHcTeMa 6
11 YenoBek ¥ OKpYKaroIIas cpeia 6
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'OITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

* buonorus 10 kiacc yrinyb6nennsiit ypoens, / [lonomapesa U.H., Kopaunosa O.A.,Cumonona JI.B.,
BEHTAHA-TPA®, xopniopanus "Poccuiickuii yaeOHUK"

* buomnorus 11 kimacc yriyoneHHsiii yposens, / [Tonomapesa M.H. Kopaunosa O.A.,Cumonosa JI.B.,
BEHTAHA-T'PA®, kopnopauus "Poccuiickuii yueOHUK"

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru



