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IHHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY JI ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUs ydeOHOoro mnpeamera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHUS 00
o0IMX LEeNsIX ¥ MPUHIUIAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHME CHUCTEMBl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T mpeacTaBieHue O 1EesIX, 00 00mel crpaTerui o0y4eHus,
BOCIIMUTAHHUS M Pa3BUTUS OOYyYalOIIUXCS CpeAcTBaMU ydyeOHoro mpeamera «buonorusy,
orpenenseT 00sf3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUS y4eOHOro Marepuaina C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroNXCs.

B nporpamMe mo OHONOTHHM TaKXe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30BbIi ypOBEHb) peaIM30BAH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3y4yeHUHM Ouojoruu, Onarojaps uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, HKOJIOTHYECKOTO  MBIIIJICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe IO OHOJOTMU yJEeNEeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIS1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1eIeco00pa3HOro MOBEACHUS B OKpYKaIOLIeW MPUPOAHON cpene,
aHaliM3a BIMSHUS XO3SHUCTBCHHOW JESATEIHLHOCTH 4YEIIOBEKa Ha COCTOSHHE NPUPOAHBIX |
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBICHHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTIeUeHUs] YCIOBHU IUTSl PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraer
dopmupoBaHUE y O0YYarOIIUXCS CIIOCOOHOCTH amanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Bromorust Ha ypoBHe cpemHero o0mero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYyYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3/MaéT YCIOBHUA MJIS: TO3HAHHMS 3aKOHOB YXHBOW TNPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OWONIOTHA UMEET TaKXKe JUIsl pPEIIeHUs BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHEero oouiero oopa3oBaHus, CoUanu3aiy odyyaromuxcs. M3ydenne
Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOrMYECKUX 3HAHUM C MPEICTaBICHUSAMU W3 APYTUX Y4eOHBIX MPEIMETOB, B



9acTHOCTH, (pu3uKku, xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npeamera «buosoTHs» COCTAaBUIM OCHOBY [UIS OMpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOTrPaMMe MO0 OHMOJIOTHH.

OT60p conmepkanust yaeOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH
C TIO3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIONIHECs JTOJKHBI
OCBOWTH 3HAHUS M YMCHHS, 3HAUMMbIC i1 (OPMHPOBAaHUS OOIIEH KYJIBTYPBI, ONPEACIISIONINe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHUECKOU JaesTellbHOCTH. Oco00e MECTO B ATOM cHUCTEeMe 3HAHWUN
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM g  (QOpMHUpOBaHUS
MPEACTABICHH O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpPa H I[EHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKkTypupOBaHHE COJEpKaHHS Y4YeOHOro MaTepuayjia B IMpPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alMiil U HBOJIOLHMU. B COOTBETCTBUM C ATHUM B
CTPYKType y4deOHoro npeamera «buonorusy BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/bl HAYYHOTrO No3HaHUs, «KieTka kKak OMoIoruyeckas CUCTEMAy,
«Opraam3m Kak Ouosiormueckas cucremay, «CucteMa u MHOrooOpa3ue OpraHMYeCKOro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Heap wm3yuenus ydeObHOro mpemmera «buosiorus» Ha 0a30BOM YPOBHE — OBIIAJICHHE
Oo0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA /U TPAMOTHBIX JICUCTBHI B
OTHOIIICHUH OOBEKTOB KMBOM MPUPOJIBI M PEIICHUS Pa3IUYHBIX )KH3HEHHBIX IMPOOJIeM.

JlocTibkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
obecrneunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

OCBOCHHE OOYYaIOIUMHCS CHCTEMBbl 3HAHHM O OHMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBON Il (OpMHUpPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaxX HAy4yHOTO TO3HAHUS,
CTPOEHUH, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCST OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe y OOydarolUXcs MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJIAJIOB,
UJEN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aliu;

CTaHOBJIEHHE Yy oOydJarommxcs oOued KynbTypbl, (YHKIUMOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBIICHUS OKPYXAIOIIET0 MUpPA KMBOW MPUPOIBI HA
OCHOBAHUWY 3HAHHWI U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

(dbopMupoBaHHe y OOy4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOIOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIHITIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHWS YEJIOBEKOM >XHBOW IMPUPOJIHI,
HE00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTMYECKHX MCCIICIOBAHNM;

OCO3HaHWE IIEHHOCTH OMOJIOTMUECKUX 3HAHWN JJISl TOBBIMIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUI B TOBCETHEBHOW >KU3HU JUISI OIEHKH
MOCJIC/ICTBH CBOEHW NIEATETLHOCTH 10 OTHOIICHHIO K OKPYXKAIoIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 00OCHOBAHHE U COOIIOZICHUE Mep MPOPUIAKTHKH 3a00JICBaHHA.

CBsI3b C PABOYEN TIPOI'PAMMOI BOCIIUTAHUS IIKOJIbI

Peann3anus BocnuTaTEIbHOrO MOTEHIMANA YPOKOB OMONIOrUU (YPOUHOH AEATENBbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMMYCTHUMOM  y4eOHOW  Harpy3ku)
IIPElyCMaTPUBAET:



- MaKCHUMAaJIbHOE HCIIOJIb30BAHME BOCIIUTATENBHBIX BO3MOYKHOCTEH COAEpPX aHUS YPOKOB
s (opMUPOBaHUS y OOY4YaIOUIMXCS POCCUMCKUX TPAJAMLUOHHBIX JAYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCUMCKOrO HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
UCTOPUYECKOIO IPOCBEIEHHs; MOAOOp COOTBETCTBYIOILEIO COJACPKAHUSA YPOKOB, 3aJlaHHM,
BCIIOMOTATENbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIM 111 00CYXKICHHIA;

- BKJIIOUEHUE B COJEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUS, UX
yUeT B OIIPEIECIICHUHU BOCIIUTATENIbHBIX 33/1a4 YPOKOB, 3aHATUM;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATEILHOE BO3/AECHCTBHE
Ha JINYHOCTb B COOTBETCTBUU C BOCIIHUTATEJIbHBIM MJI€AJIOM, LIEJIbIO U 3aJadaMH BOCIIUTaHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3aLUI0 IPUOPUTETA BOCIUTAHUSA B
y4eOHOM JeSTENbHOCTH;

- IPUBJICYEHUE BHUMAHMs 00YyYarOLIMXCS K [ICHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha ypoKax
IPEMETOB, SIBICHUH W COOBITHH, WHUIMUPOBAHUE OOCYXKIEHHUH, BBICKAa3bIBAaHHHA CBOETO
MHEHHUs, BBIPAOOTKM CBOErO JIMYHOCTHOI'O OTHOIICHUS K HM3y4aeMbIM COOBITUSM, SBIICHHSIM,
IuLam;

- TNpPUMEHEHUE MHTEPAKTUBHbIX (opM yueOHOH paboThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOIIMX [O3HABATEJIbHYI0 MOTHUBAILIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIINUX
BO3MOXKHOCTh IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTMBHOTO [Uajlora; IpyNIOBOW paboThl,
KOTOpasi Y4WUT CTPOUTH OTHOILIEHUS M JEWCTBOBAaTh B KOMaHJE, CIOCOOCTBYET DPa3BUTHUIO
KPUTHYECKOIO MBILUICHHUS;

- moOyxaeHne oOydJarommMxcsi COOM0AaTh HOPMBI TOBEJCHHS, NMpaBUia OOLICHUS CO
CBEpCTHUKAaMM M TEJarorndeckUMu pabOTHHKAMH, COOTBETCTBYIOIME YKIJIAAY LIKOJIBI,
YCTaHOBJICHHUE M MOJEPKKY J0OpOKeIaTeIbHON aTMochepsr;

- OpPraHM3alMI0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAUPOBAHHBIX OOYyUarOIIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM YHUCJIE C OCOOBIMH 00pa3oBaTEIbHBIMU
HOTPEOHOCTAMH, AAIOLIEr0 OOYYAIONIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MHUIUHUPOBAHHWE U TMOJJIEPKKY HCCIEI0BATEIbCKOW JEATEIbHOCTH O0YyYaroluxcs,
IUTAHUPOBAHUE W BBINOJIHEHUE WHAMBUAYAJIbHBIX U TPYIIOBBIX IPOEKTOB BOCIUTATEIbHOMN
HaIpPaBJIEHHOCTH.

Pe3ynbrarel enuHcTBa y4eOHOM M BOCIUTATENIBHOM EATEILHOCTH OTPAXXEHBI B pasjelie
paboueil mporpaMMel «JIMUHOCTHBIE Pe3yNIbTaThl U3yUeHUs yueOHoro npeamera «buonorus» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHUsm.

MECTO YYEBHOI'O IPEJMETA «bHOJIOT'USI» B YYEBHOM IIJIAHE

Ha ypoBHe cpennero obmero oOpazoBanust «buonorus» sBisercss 00s3aTeNbHBIM
y4eOHBIM TIPEIMETOM, KOTOPBIN BXOJIUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHOHAay4YHbBIC
IIPEIMETBD».

Cpox ocBoenwus paboueit mporpammsl: 10-11 kmaccer, 2 roaa.

IIporpamma yue6HOrO mpeamera ,,buonorus paccunrana Ha oOyuenue B 10 kmacce mo
1 vacy B Henmemo, 34 yaca B rojJi, KOHTPOJbHBIX paboT - 1, mpaktuueckux pabor — 1,
71a0opaTOpHBIX paboT — 7, aKCKypeus - 1.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CrucreMa OMOJ0rH4YecKUX HayK.

MeTto/1bl 103HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAHNE, U3MEPEHHUE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlaGoparopHble H NpaKTHYecKue padoThbl:

[IpakTuueckass pabora Ne 1. «Mcrmonb3oBaHuME pa3iIMUHBIX METOJOB MPU H3YHYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AHSA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT W3ydeHusi Ouojoruu. OTiInyYue KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YPOBHU OpraHu3aluu OHOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuupel 1 cxembl: «OCHOBHBIE TNMPHU3HAKH KU3HW», «YPOBHH OpraHU3aLMM >KUBOM
IPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMnueckuii cOCTaB  CTPOEHUE KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKHM.  XHMMHYECKHE  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJABI M MHUHEPAIBHBIX BELIECTB B KieTke. llognepkaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u ctpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE AMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

depmeHTHl — Ouonoruyeckue karanuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U Je30KcHpub03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, TJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIE€BO/IOB.

Jiumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotel: JIHK 1 PHK. Hykieotnasl — MOHOMEPHI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

Huronorusa — Hayka o kierke. KieTtouHas teopus — npumep B3aUMOJCHCTBUS HIEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

Knerka xak nenoctHas xuBast cuctema. O0Iue MpU3HaKM KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cucTemMa CHHTE3a Oerka.



Tumbl KJIeTOK: JSyKapuoTHYecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS! CTEHKA, MTMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranouibl kietku: DI1C, anmapar I'onbmxu, muzocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemoHcTpaumu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, /[x. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXHUBOM IPUPOJE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmumpr 1 cxemsl: «llepuoguueckas Tabnuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenkay, «Ctpoerune GpepmMenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOAbDY, «JIunuab.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOJICHHM,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabotra No 1. «M3yueHue KaTaIUTUUECKOW aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «l3ydeHue CTpoeHUs KIETOK pPACTEHHUM, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AccuMumsAnus (TulacTudeckuii  oOMeH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U TeTepoTpodHbIi. Poib hepMeHTOB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3HUpyIole OakTepuu. 3HaYeHHEe XEMOCHUHTe3a Ul KU3HH Ha
3emute.

OHepreTndeckuii oOMeH B  KieTke. PaciueruieHue  BeIIeCTB, BBIJACIECHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peaknium martpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTH4YeCKoN mH(pOopManuu B KiIEeTKe. | eHeTMUeCKHil KOJ M €ro CBOWCTBa. TpaHCKpUIIIIUS —
matpuunblii cuHTe3 PHK. Tpancmsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Hexnerounsle ¢opmbel xu3Hu — BuUpychl. Mcropusi otkpeitusi Bupyco (. W.
NBanoBckuit). OcOOCHHOCTH CTPOSHHUS M KU3HEHHOTO ITWKIIa BUpPYycoB. bakrtepuodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmust u  cxembl: «Tunmbl  nuranus», «Merabonusm», «MUTOXOHIPUS,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkMoHupoBaHue reHa», «Cunre3  Oenka», «l'eHeTmueckuii kom», «Bupyce,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenne JIHK u tpanckpumnuus», «buocuares
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, wiaM >KU3HEHHbIM WK Kietku. Mutepdaza u mmros. Ilpoueccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TaIIOMIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccsl, mpoucxonsduiye Ha pasHbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[IporpamMmmupyemast ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHME, €ro OTINYUSA OT OECIOIOrO.

Metios. Craguu wmeitosza. [lporeccsl, nmpoucxonsdinme Ha cTagusx Menosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPHOHATBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusiHMe cpeibsl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTauU
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXKEHUE pacTeHUui», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIEC CTAIUN OHTOTEHE3A).

Ob6opynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30usl MIIEKOIHUTAIOILIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlabGoparopHble U MpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoqeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIMPENapaTax.



JlaboparopHast pabora Ne 4. «M3ydeHuWe CTPOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuUTHs TeHETHMKUA. Poib nurtosnoruu u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TUOPUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATUS. [ eHeTnueckas CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS IPU3HAKOB, YyCTaHOBJIEHHble [. MeHaenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclIEIUIEHUs IpU3HAKoB. l'mmore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe cCKpelMBaHME. 3aKOH HE3aBUCMMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHMS ISl OIIPEIETICHUS T€HOTHUIIa OCOOH.

CuerieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o CcremIeHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'eneTuka noma. XpoMOCOMHOE OIpEAEICHUE 1M0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HACIEACTBEHHas. Poub
Cpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOJIU(UKALMOHHON
W3MEHUYMBOCTH. BapuanMoHHBIM psii M BapuannoHHas Kpusas. Hopma peakumm mnpusHaka.
KonuuecTBeHHble M KadeCTBEHHblE MpH3HAKM M WX Hopma peaknuu. CBoiicTBa
MOJU(PHUKAITIOHHON U3MEHYMBOCTH.

HacnencrBennas, uim reHoTUnuyecKkas, 13MeH4YuBoCcTh. KoMOMHATHBHAS M3MEHUNBOCTD.
Meiio3 u moOBOM mpolecc — OCHOBa KOMOWHATMBHOM HM3MEHUYMBOCTH. MyTalMmOoHHas
M3MeHYMBOCTh. Kiaccuukanuss myTranuil: reHHble, XpOMOCOMHBbIE, I'eHOMHbIe. YacTtoTa M
OPUYMHBI MyTauuid. MyTareHHble GakTOpbl. 3aKOH TOMOJIOTMYECKHX PsIJIOB B HACIEICTBEHHOMN
n3menunBocty H. M. BaBunosa.

BuesaepHas HaciIeACTBEHHOCTb U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKH YeJIOBEKa:
TeHEANOTNYeCKUii, ONM3HENOBBIH, IMTOT€HETUYECKHH, OHOXMMHUYECKHHA, MOJEKYJSPHO-
reHetudecknidi. COBpEMEHHOE OIpelesIeHHe TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsio I1IIP-ananu3a. HacnenctBeHHsle 3a0oneBaHMS
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. ComaTuueckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKHU.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3Held. MeaMKO-TeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAULMHCKOW TE€HETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeIOoBeKa.

JdemMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOreHEeTHYecKasi OCHOBAY,
«3aKOH pacIIeIJIEHUs] M €ro IMTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«durubpunnoe ckpeuBanuey, «lluronornyeckue OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUI,
«Mero3y, «B3aumMoneicTBre alieNIbHbIX T€HOBY, «I €éHeThnYecKue KapThl pACTEHUMN, )KUBOTHBIX
u 4yenmoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunsl dYenmoBeka U KUBOTHBIX», «Buuael wm3MmenunBoctm», «MoaudukannoHHas



U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalHoHHAS
U3MEHYUBOCTb.

O6opynoBanue: MoJeHU-anTuIHKA «MOHOTHOpUAHOE CKpenmBaHue», «HermomHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIIPEIIapaTaxy.

JlaGopaTtopHas padota Ne 6. «3yyeHue MoaupuKaIMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHaM3 MyTanwid y JApo30oGHUIbI HA TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaJIu3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka v Ipouecc. 3apoxIeHue celeKunu U gomectukanusa. Yuenue H. 1.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENCKIIMA. MacCOBbIA M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpPOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucras nuausa. CkpenyBaHWEe YWCTBIX JMHHWA. [erepo3uc, wiM THOpUAHAS —CHIIA.
HepoacrBennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss M e€ yCrexwu.
NcKyCCTBEHHBIN MyTareHe3 M TMOJYyYECHHE MOJIUIIOUIO0B. JOCTMIKEHHS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOW3BOJCTBA. ['€HHAs WHXXEHepus. ITambl CO3AaHUS
pexombunanTHo JIHK u Tpancrenneix opranusmoB. Knetounas wumxkenepus. Kierounbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. @. lBaHOB.

Tabnumel 1 cxembl: kapta «lleHTpBl MPOUCXOXKIACHHUS M MHOT000pa3usi KYIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHast
rubpuam3amusy, «Paboter akagemuka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBanue: MYyJSDKA TIIOI0OB U KOPHEIIONOB JUKHX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METONIBI U JOCTHUKEHHS CEJIeKIIMU PACTEHUN W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Cormacno ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OOYYarOIIMMHUCS HPOTPaMM CpETHEro OO0IIero
00pa30BaHus: JTMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType IMYHOCTHBIX pe3yJIbTaTOB OCBOECHMs IpeaMmeTra «buosorus» BbLAEIEHBI CIEAYIOIINE COCTaBIISIIOIIME: OCO3HAHUE
00y4aroIUMHUCS POCCUMCKON I'pa)IaHCKOW HMJIEHTMYHOCTH — TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHUIO,
HaJIN4Yue MOTHUBAIIUHN K 06y‘IeHI/IIO 6I/IOJIOFI/II/I, HEJICHAPAaBJICHHOC Pa3BUTUC BHYTPCHHUX y6€)KI[CHHﬁ JJMYHOCTHU Ha OCHOBE KIIIOYCBBIX
LEHHOCTEH U MCTOPUYECKUX TPAJULMNA Pa3BUTUS OMOJIOTMYECKOrO 3HAHUSA, TOTOBHOCTh M CIOCOOHOCTh OO0YYaIOLIUXCS PYKOBOJICTBOBAThCS B
cBOCH ACATCIIbHOCTH ICHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, IMPUCYIIUMHU CUCTCMC OHMOJIOTHYECKOTO o6pa303aHm[, HaJINYHEC 3KOJOTNYE€CKOI' o
IIPaBOCO3HAHUS, CIOCOOHOCTHU CTaBUTh LIE€IHM U CTPOUTH KU3HEHHbIE MJIaHBbI.

JImuHOCTHEBIE PE3YIbTATEI OCBOCHHA IPCAMETA «bnonorusy JOCTUI'alOTCA B €AUHCTBEC yqe6H0171 M BOCHUTATCIILHOU JACATCIIbHOCTH B
COOTBETCTBUM C TPATULMOHHBIMU POCCUMCKUMHU COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU
B OOIIECTBE MpaBWJIAMH M HOPMaMH TOBEICHUS U CIIOCOOCTBYIOT MpOIECCAaM CaMOITO3HAHMS, CAMOBOCIIHTAHUS U CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEH MO3UIMH JIUYHOCTH, NAaTPUOTHU3MA, YBAKEHHsI K 3aKOHY M IIPABOINOPSAKY, YEJIOBEKY Tpy/Aa U CTaplIeMy IOKOJEHHIO, B3aUMHOIO
yBa)KEHHUsI, 0EPEIKHOr0 OTHOIIECHHUS K KyJbTYpPHOMY HacleInI0 U TPAAULUSIM MHOIOHAlMOHAIBbHOrO Hapoaa Poccuiickoit denepanuu, npuponae
U OKpYXarollei cpezne.

JInuHOCTHBIE pE3YyIbTaThl OCBOEHHUS ydeOHOro mnpeamera «bUONIOTHS» OTpa)XarOT TOTOBHOCTh W CHOCOOHOCTh OOy4aroLIUXCs
PYKOBOJICTBOBAThCSl C(HOPMUPOBAHHOM BHYTPEHHEW MO3MLMEH JMYHOCTH, CUCTEMOM HEHHOCTHBIX OPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX
y6e)KI[eHI/II\/’I, COOTBETCTBYOIINX TPAAUIWMOHHBIM HCHHOCTAM pOCCI/IﬁCKOFO O6HI€CTBa, PACIIUPCHUEC )KUZHCHHOI'O OIIbITAa U ONBITA ACATCIBHOCTU
B IIPOLIECCE peaIU3allii OCHOBHBIX HAIIPABJIICHUI BOCIIMUTATEIbHON ACSITEIBHOCTH, B TOM YHUCJIE B YaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKOH MO3UIIUK 00YUaIOIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIeHAa POCCUHCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPUECKOM NEATETLHOCTH MPH CO3JaHUU YUEOHBIX MPOEKTOB, PEIIEHHH YYEOHBIX U MTO3HABATENbHBIX 337a4,
BBLIMTOJTHEHUM OMOIOTHYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO IMMO3UIIUIO 10 OTHOLICHHUIO K SIBJICHUSM COBPEMEHHOMN )KU3HU U OOBACHATH €€;

YMCHHUEC YYUTBIBATb B CBOUX ,ZIGﬁCTBHS[X HCO6XO)II/IMOCTB KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHﬂ HIOHCﬁ C pPa3HbIMHU y6e)KJIGHI/I${MI/I,
KYJIbTYPHBIMH [IEHHOCTSIMHU M COLIUAJIBHBIM ITOJI0KEHHUEM;

TOTOBHOCTb K COTPYAHHWYCCTBY B MMPOLHECCE COBMCCTHOI'O BLIMTOJTHCHUA y‘Ie6HBIX, IMO3HABAaTCJIIbHBIX MW HCCICIOBATCIBCKHUX 3a1ad,
YBKUTEIBHOTO OTHOIIEHHUSI K MHEHHIO OMIOHEHTOB MPH 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OHMOJIOTHMYECKOTO COJCPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON UACHTHYHOCTH, MATPHOTU3MA, YBAKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonnHoii, ropaocTu 3a cBoii kpai, cBoro PoauHy, CBOM S3bIK U KYJIBTYPY, POILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUI0 WM MaMSATHUKAM TPHUPOABI, TOCTHXeHUsM Poccunm B Hayke, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAQJI POCCUMCKHX YUYEHBIX B CTAHOBJICHHE WM Pa3BUTHE OWOJIOTWH, NMOHMMAHUS 3HAYCHUs OWOJIOTUU B
MO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

ujeitHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY’K€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh HAa MOPAIbHO-HPAaBCTBEHHBIC HOPMBI H
LEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJUTENSIM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS IIEHHOCTEH CeMeWHOU KU3HU B
COOTBETCTBUU C TPATULIUIMHU Hapo0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MHpPY, BKJIFOYAs ICTETUKY OBITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MPOSIBIATH KAU€CTBA TBOPUECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SIMOIMOHAJIBHOIO 0JIArOMOJIYYHsI:

MOHUMAaHKE U pealln3alus 3J0POBOro U Oe3omacHoro odpasa KHu3HU (370pOBOE MUTAHUE, COONIOIEHNE TUTUEHNYECKHUX MTPABIII U HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHITHI U OTIbIXa, peryispHas (u3udecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MMOHUMAaHUE IIEHHOCTH MPaBUJ UHAUBUIYATHHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HU JTIOACH;

OCO3HAHUE TOCIIC/ICTBUM U HETIPUSATHUS BPEIHBIX MIPUBBIYEK (YITOTPEOIEHUS aJIKOT OIS, HAPKOTHUKOB, KYpPEHHS);

6) TpyaoBOro BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K aKTHBHOM JIEATETHHOCTH TEXHOJOTHYECKON U COIMATBHON HAMPAaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TNIAHUPOBAThH
¥ CAaMOCTOSTEIIHHO BBHITIOJNHATH TAKYIO IEITEIIbHOCTD;

WHTEpEC K pa3nu4HbIM chepam npodeccuoHaNIbHON NesSTENbHOCTH, YMEHHUE COBEpIaTh OCO3HAHHBIA BRIOOp Oyayiieil mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHEI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUN BCEH KU3HU;



7) KOJIOTHYECKOT0 BOCTINTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOIIEHUE K MMPUPO/IC KaK UCTOUYHUKY KU3HHU Ha 3eMJIe, OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJIOTHMYECKOH KyIbTYphl: TPUOOpPETEHHWE ONbITa IUTAHUPOBAHMS TIOCTYNKOB M OICHKH HMX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPY>KAIOLIEH CPEIbI;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTUIECKUX MPOOJIEM U MMyTeH X PelICHHUS;

CIIOCOOHOCTh HCITOJIB30BaTh IMpUOOpETaeMble MPH H3YYCHUH OHWOJOTUM 3HAHUS W YMEHUS IPU PEIICHHH MPOOJIEM, CBSI3aHHBIX C
palroHaIbHBIM TPUPOJIOIIOIB30BAHUEM (COOJIIO/ICHUE TPaBWJI TIOBEICHUS B MPHUPOJAC, HAMPABICHHBIX HA COXPAHCHHWE DPABHOBECUS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OMOChephl);

AKTUBHOE HEMPHUSTHE JCHUCTBUN, MPUHOCAIIUX BPEIl OKPYKAIOMIEH MPUPOAHOW Cpele, YMEHHE MPOTHO3UPOBATH HEOIArONpHUsSTHBIC
9KOJIOTUYECKHE MOCSACTBUS MPEANPUHUMACMBIX JCHCTBUI U IIPEIOTBpAIaTh UX;

HaJIMYUE PA3BUTOTO 3KOJOTHYCCKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYphI, ONBITA JIEATSIEHOCTH 3KOJOTUYECKONW HAIPaBICHHOCTH,
YMEHHsI pyKOBOJICTBOBATHCS MU B MO3HABATEIbHON, KOMMYHUKATUBHON M COLIMANLHOM MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKON
JESTSIILHOCTH YKOJIOTHYECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W OOIICCTBEHHOH MPaKTHKH,
OCHOBaHHOTO Ha JTUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIHCKOUW KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MKy JTIOJIbMU M IO3HAHHSI MUPA;

MOHUMaHKEe CelM(PUKU OMOJIOTUU KaK HAyKH, OCO3HaHHs e€ poiiu B ((OPMUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBIIIJICHHS], CO3IaHUN
[IEJIOCTHOTO TMPEJACTABICHUS 00 OKPYXAloIlleM MHpE KaK O eIUHCTBE NPHUPOJIbI, YEIOBEKAa M OOINECTBA, B IMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHru MpodiieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOXKIAEHHOCT, B 3HAYMMOCTH OWOJIOTHMH JUISI COBPEMEHHOHM IMBWIM3AlMW: OOECIEYCHUS HOBOTO YPOBHS PAa3BUTHS MEIUIIMHEI,
CO3/IaHHM€ TIEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX peliaTh PecypcHbIEe MPOOIEMBbI Pa3BUTHUS UEIOBEUECTBA, MOMCKA MyTeH BHIXOAA U3
MIOOATBHBIX IKOJIOTHISCKUX TPOOJIEM M 00CCIeueHHs Mmepexoa K YCTOHYHMBOMY Pa3BHTHIO, PAIIMOHAIBHOMY WCIOJIL30BAHUIO MPHPOIHBIX
pecypcoB U (OPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMIOJIYUCHHWW OWOJOTHMYECKUX 3HAHWM B MEJISIX TMOBBINICHUS OOIICH KyJIbTYPHl, €CTECTBEHHO-HAYYHOH
TPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHATHHONH TPAMOTHOCTH 00YJarOIIUXCsl, POPMUPYEMON TP U3YUEHUU OHMOJIOTHH;

MOHMMAaHHE CYIITHOCTH METOJIOB TIO3HAHHMSI, UCIIOIh3YEMbBIX B €CTECTBEHHBIX HAYKaxX, CIOCOOHOCTH HCITOJIB30BATh TIOTy4aeMble 3HAH S
JUTSL aHAJIN3a U OOBSICHEHUS SIBIICHUH OKPYKAIOIEro MUPA U MPOUCXOSAIINX B HEM U3MEHEHHH, YMEHHE JieaTh 000CHOBAHHBIEC 3aKIIOYCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB M HMEIOIIUXCS TAHHBIX C IIEJIBI0 MTOJTyUEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIHHO UCIOIF30BaTh OMOIOTHUECKIE 3HAHUS JJIsl PEIICHUs TPOOJIeM B PealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE IICHHOCTH HAYYHOW JCSITEILHOCTH, TOTOBHOCTh OCYIIECTBIIATH TPOSKTHYIO M HCCJICIOBATEIBCKYIO JIEATEIBHOCTh
WHAWBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUWIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHWU II0
OMOJIOTUH B COOTBETCTBUHU C )KM3HEHHBIMU TOTPEOHOCTSIMH.



METAIIPEIJMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHS YUeOHOTO npeaMera «BHonorusy» BKIFOYAIOT: 3HAYMMBIE JIJIs1 (POPMUPOBAHUS MUPOBO33PCHUS
00y4arouXCcsl MEXAUCUUIIIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAayUYHbIE MOHATHS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MUpPA U
cnenn(UKy METOJOB MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBICHHE, MPOIECC, CHCTeMa, Hay4HbIH (akT,
NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEOBaHUE, HAOIIOACHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHbIe JeicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSITHBHEIC), 0OecneunBaronye GopMupoBanue (yHKIIMOHATLHOW TPAaMOTHOCTH
U COIMAILHOM KOMIETCHIIMH OOYyYalomMXCs, CIOCOOHOCTh OOYYalOmMXCsl HWCIOJB30BaTh  OCBOCHHBIE  MEXKIUCHIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKHUE 3HAHKS U YHUBEPCAIBbHBIC YUCOHbIC ICHCTBUS B TIO3HABATECILHON U COIIMATILHOM MPAKTHKE.

MertarpeaMeTHbIe Pe3yIbTaThl OCBOSHHS ITPOrPAMMBI CPETHET0 00IIET0 00pa30BaHUS OTPAXKAIOT:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENILHO (DOPMYJTHUPOBATh U aKTYAJIM3UPOBATh MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BATh NMPU OCBOCHUHU 3HAHWI MPUEMBI JIOTHUYECKOTO MBIIIIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS, Ki1accuuKanuu, 0000IIeHNs),
PaCKpBIBATh CMBICII OMOJIOTUYECKUX TMOHATHH (BBIICIIATh X XapaKTEPHbIC IPU3HAKU, YCTAHABIMBATD CBSI3U C IPYTUMU MOHSITHIMH);

OIPCACIIATL LEIN ACATCIBHOCTHU, 3aAdaBasd IMapaMCTpbl WU KPUTCPHU HUX AOOCTHIKCHUA, COOTHOCHUTL PE3YJIbTAThbl ACATCIBHOCTU C
MIOCTABJICHHBIMU IICIISIMH,

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHNS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHIAYKTUBHbBIC, NEAYKTHBHBIC, MO AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]'H/IpOBaTI) BBIBOJIbI U 3aKJIIOYCHUSI,

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA AJIs MPEACTABICHHS CYIIECTBEHHBIX CBSI3€i M OTHOIIEHUN B M3y4aeMbIX OMOJOTHYECKHX
00BEeKTax, a TAaKXkKe MPOTUBOPEUUI Pa3HOIO POJia, BHIIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabatbIBaTh IJIaH pelIeHus MPoOIeMbl C YIETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHTBH KOPPECKTHUBBI B ACATCIbHOCTL, OLICHUBATHL COOTBECTCTBUEC PE3YJILTATOB LEC/IAM, OLICHUBATL PUCKU HOCJ'I@I[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIUHHUPOBATH M BBHIMIOIHATH PA0OTY B YCIOBUAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHNUH JKU3HCHHBIX HpO6J’I€M.

2) 0a30BbIe HCCIEI0BATEILCKHE TeHCTBHUS:

BIIQJIETh HABBIKAMH Y4Y€OHO-HCCIIEIOBATEIbCKOM W TMPOCKTHON JESITENIbHOCTH, HAaBBIKAMH pa3pelnieHusi mpoOjIeM, CIIOCOOHOCTHIO
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMIOMCKY METOJIOB PEIICHHUS MPAKTUYECKHX 3a7a4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMUYHBIC BUJbI JCATCIBHOCTHU IO IMOJTYUYCHUIO HOBOI'O 3HAHUA, €0 MHTCPIIpECTAalu, HpeO6pa3OBaHI/IIO U IIPUMCHCHUIO
B yUEOHBIX CUTYAIHsIX, B TOM YHCIIE TPU CO3TaHUN YUEOHBIX U COIIMATBHBIX TIPOEKTOB;

CbOpMI/IpOBaTB Hay‘lHI)II\/'I THUII MBIIIIJICHUS, BJIIaJICTH Hay‘lHOf/'I TepMHHOHOFHeﬁ, KIIIOYEBBIMU ITOHATHUAMU U METOAAMU,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM I€ATETHPHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3aJaydy, BbIIBUraTh TMIIOTE3y €€ PELICHMs], HAXOAUTh apryMEHTHI AJIs
JI0Ka3aTeIbCTBAa CBOUX YTBEP)KICHHM, 3a1aBaTh IapaMeTpbl U KPUTEPUH PELLCHMUS;

aHAJIM3UPOBATh IOJYyYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl, KPUTHUYECKH OLEHUBATh MX JOCTOBEPHOCThb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBIHN ITOMCK [TEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS B IPO(PECCUOHANBHYIO CPENy;

YMETh MIEPEHOCUTD 3HAHUS B O3HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE MWJIEW, IpeAjiaraTb OPUTHMHAJIBHBIE IIOAXOJbl W PEUIEHMs, CTaBUTh MpPOOJIEMBbl M 3a4auM, JAOIYCKAIOLIUe
JIbTEPHATUBHBIC PEILICHHUS.

3) padora ¢ nunopmanmeii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX HMHPOpMaLuu (TEKCTe Yy4yeOHOro IMocoOus, HAay4YHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTUYECKHX CIIOBApSX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE), aHATN3UPOBaTh HH(POPMAITUIO PA3TUYHBIX BUAOB U
dbopM npescTaBieHus, KpUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(bopMyIHpOBAThH 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOABI MPU TOUCKE M O0TOOpe OMOIIOTHYecKoi MH(OpMaIK, HEOOXOTUMON st
BBINOJIHEHUSI yUeOHBIX 337124,

npUOOpeTaTh OMBIT KCIOJIb30BAaHHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIBTYPY AaKTHBHOTO
UCIIOJIb30BAaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAJIbHYIO (OpMYy MpelCTaBiIeHHs] OHOJOrM4eckod HH(opmanuu (cXembl, rpauku, AUarpaMMsl,
TaOJIUIIBI, PUCYHKHU U JPYTOe);

HCIIOJIb30BaTh HAay4HbIM SI3bIK B KauecTBE CpEACTBa IMpH paboTe ¢ OMOJIOrMYecKod HHpOpMAaIMe: NPUMEHSITh XUMHYECKHE,
¢u3nueckue U MaTeMaTHYeCKHUe 3HAKM M CUMBOJIBI, (OpMyIibl, a0OpeBHaTypy, HOMEHKIIATYpY, UCHOIb30BATh U MPE0Opa30OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIaJIeTh HaBbIKAaMM PACIO3HABaHMA U 3aILUThl HH()OpMaIK, HHPOPMALMOHHOM 6€301MacHOCTH JIMYHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

1) oomenne:

OCYILIECTBIISATh KOMMYHUKAIIUU BO BCEX c(epax >KU3HU, aKTUBHO y4acTBOBATH B JMAJIOTe WM JAUCKYCCHH IO CYHIECTBY OOCYyKAaeMOn
TeMbl (YyMEHHUE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHTEIbHO BBIMIOJIHEHHUS IpeJlaraéMoi 3ajaud, y4YUTHIBaTh WHTEpPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHUS, IMOHMMATh 3HAUYEHHE COLMAJIBHBIX 3HAKOB, IPEINOCHUIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CUTYallMi, yMETh CMAT4aTh KOH(MINKTHI U BECTH MIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOaMM OOIEHUS M B3aMMOJEHCTBHs, MOHUMATh HAMEPEHUsS IPYTUX JIOJEH, NPOSBIATH yBAXKHUTEIHHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH Gopme popMyIUpoBaTh CBOM BO3PAKEHMUS,;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.



2) COBMeCTHAsI 1eSITeJIbHOCTh:

IIOHMMaTh W HCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M MHAMBUAYAJIbHOW pabOThl NMPH PELICHUH OUOJOTHYECKON HpoOIeMsl,
000CHOBBIBAaTh HEOOXOJMMOCTh TPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOEHCTBUS IPU PEIICHUH Y4eOHOH 3a/1a4H;

BbIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JI€HCTBUI C yU€TOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJJOI0 4JICHA KOJIJIEKTUBA;

IIPUHUMATH €I COBMECTHOM JEeSATEIIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTH)KEHUIO: COCTABIAThH IUIAH
NeMCTBUH, paclipesieNaTh PoJId C yUETOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHUKA KOMaH bl B OOIIMKA Pe3yJIbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MTO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETHMUECKOE MOBEICHHE B PA3JIMUYHBIX CHTYalUAX, MPOSBISATH TBOPUYECTBO M BOOOpa)KeHHE, OBITH
VMHULMaTUBHBIM.

OgiajeHne YHMBePCAJIbHBIMHU Pery/JsiTHBHBIMY /1efiCTBUAMM:

1) camoopranu3anus:

HCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX;

BbIOMpPATh HAa OCHOBE OMOJIOIMUYECKUX 3HAHUM LIeJEeBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JEHCTBMSX M IOCTYNKAX IO OTHOLIEHHIO K
YKUBOM NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH NPOOJIEMbI, CTaBUTh U (POPMYyIUpOBaTH COOCTBEHHBIE
3a/1a4M B 00pa30BaTeIbHON JAESITENbHOCTH U )KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pELIeHHs NpoOieMbl € Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTEHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON SPYIUIMM B pa3HbBIX OOJIACTSX 3HAHUM, MOCTOSHHO MOBBIMIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJaJIeTh HAaBbIKAMM I103HABAaTEJIbHOM pe(IeKCHH KaK OCO3HAHMs COBEpIIAEMBIX JEHCTBHM W MBICIUTENBHBIX IPOLIECCOB, HX
pe3yJbTaTOB U OCHOBAHUMN, UCIIOJIb30BaTh MPUEMBI PEQIICKCHH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPHU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;



IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;
pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMerHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Guonoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT crienuduyeckue st yueOHOro
npenMera «buosiorus» HaydHbIC 3HAHUS, YMEHHUS M CIOCOOBI JCWCTBUN IO OCBOCHUIO, MHTEPIPETAIMU M MPEOOPa30BaHUIO 3HAHUMN, BHJIBI
JESATEIbHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HaHUN B PA3IMUHBIX yYEOHBIX CUTYalUsIX, @ TAK)KE B pEalbHbIX >KU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX ¢ OMoJiorueil. B mporpamme npeMeTHbIe pe3yIbTaThl MPEACTABICHBI IO TOJ[aM 00yUYeHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOro nmpenmMera «buonorus» ¢ 10 knacce oTpaxaror:

c(OpPMUPOBAHHOCTh 3HAHHH O MECT€ W pPOJHM OWOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUS CCTECTBCHHBIX HAayK, B (OPMUPOBAHUU
COBPEMEHHOU eCTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pasBuTHE OMOJIOTHH, (PYHKIIMOHAIEHON rPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHISI )KU3HCHHBIX 33]1a4,

YMEHHE PacCKphIBATh COAEpkKaHHe OWOJIOTMYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KIIETKA, OpraHu3M, MeTabonu3M (OOMEH BEIeCTB U
MpEBpAIllCHHEe JHEPTUM), TOMEOCTa3 (CaMOpEryJysius), YPOBHEBas OpraHU3alUsl >KUBBIX CHCTEM, CaMOBOCHPOW3BEICHUE (PEIPOIYKIIUS),
HACJIEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHE H3J1araTh OMOJOTHYECKHe TEOPUH (KICTOYHAS, XPOMOCOMHAs, MYTaIl[MOHHAS, [IEHTPAJIbHAS JOIMa MOJICKYJSIPHOW OMOJIOTHH),
3akoHbl (I'. Mengens, T. Moprana, H. 1. BaBuioBa) u yueHust (0 LeHTpax MHOTOOOpas3usi U MPOMCXOXKIEHUSI KyIbTypHbIX pactenuit H. U.
BagsuioBa), onpeensaTb rpaHUIbI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOJAaMU HAYYHOTO TO3HAHHS B OMOJOTMU: HAOIIOJACHHE W OIMHCAHUE >KUBBIX CUCTEM, MPOIECCOB M SIBICHUH,
OpraHu3alys U MPOBEIEeHHWE OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBHKEHUE THIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEX]Y HUCCIETYEeMbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJNYUEHHBIX PE3YNbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPH M 3aKOHOB, YMEHHE JIeJaTh BHIBOJBI Ha
OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYUIECTBEHHBIE NPU3HAKM BHUPYCOB, KJIETOK MPOKAPHUOT U HSYKApPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUsI SHEPTUH B KJIETKE, POTOCHUHTE3A, INIACTUYECKOTO U SHEPreTHUECKOr0
oOMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a, OIJI0IOTBOPEHHSI, PA3MHOKEHHU S, MHAUBHUIYaIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHATH TOJYYEHHBbIE 3HAHUSA 11 OOBSACHEHHS] OMOJOTHYECKUX TPOLIECCOB W SIBICHUM, JUISI TPUHSTHS TPAKTHYECKUX
pelieHni B MOBCETHEBHOW KHU3HU C IIEJbI0 o0ecreueHus: 0e30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbSI OKPYXKAIOUIUX JIOCH, COONIOACHUS
HOPM T'PaMOTHOTO TIOBEJCHUSI B OKPYXKAIOIIEH MPUPOTHON cpejie, MOHWMaHUe HEOOXOAMMOCTH HCIIOIB30BaHMS TOCTHIKCHHI COBPEMEHHOMN
OMOJOTUHN ¥ OMOTEXHOJIOTHH 1711 palliOHATFHOTO MPUPOIOIIOIb30BAHNS;

yYMEHHUE pelraTh dJIEMEHTApHbIC TEHETUUECKHE 3a7]a9i Ha MOHO- U JUTHOPUIHOE CKPEIIUBaHUE, CIICTUICHHOE HACIIEI0BAHKE, COCTABIISATh
CXEeMbI MOHOTUOPHIHOTO CKPEIIMBAHUS TS TIPECKA3aHUs HACIEOBAHIS MPU3HAKOB Y OPTaHU3MOB;

yMEHHUE BBINIONHATE JabopaTopHbIE M TpPAaKTUYECKHE padoThl, COOMI0NaTh MpaBwia Mpu padoTe ¢ y4eOHBIM W JaOOpaTOPHBIM
o0opynoBaHueM;



YMEHHE KPUTHUYECKH OIEHUBATh U MHTEPIPETUPOBATH WH(POPMAIIUIO OHMOJOTHYECKOTO COJACPIKAHUS, BKIIFOYAIONIYIO TICEBJIOHAYYHBIC
3HAHMS U3 Pa3JIMYHBIX UCTOYHHMKOB (CPEJCTBAa MAaCCOBOW MH(OpPMAIIMK, HAYIHO-TIOMYJISIPHBIE MaTepHabl), STHUYECKHE ACTIEKThI COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO037]aBaTh COOCTBEHHBIC NMHCHbMEHHBIC M YCTHBIC COOOIIEHHUs, 00001Ias OWOJIOTHYECKYI0 WHMOPMAIUI0O M3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHIHBIN armapaTr OuOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnuecTBo yacoB OcHoOBHbIE BU/IbI 1eATEIbHOCTH 00y4aI0LINXCSI JesAATeJIbHOCTh
DJIeKTPOHHbIE
Ne HaunmenoBanue K I (undpoBbIe) YUHTEJS ¢
B pa3nenoB u TeM | Beer OHTPO PaKkTHu P y4eToM
n/n JbHBIE | YeckHe | 00pa3oBaTeJbHbBI
MPOrpaMMsbI 0 p p e DECYDCRI NPOrpamMMsbl
padoTnl | padoOTHI pecyp BOCIIHTAHMIS
HIKOJIBI
PackpbIBaTh cofeprkaHie TEPMUHOB U MOHATHHA: HAyYHOE -yCTaHOBIJICHUE
MHpPOBO33pEHHUE, HAy4HAasi KAPTUHA MUPA, HAYYHBIH METO OBEPHUTEIIBHBIX
bubmmorexa LIOK FI/II'II)OTe3a pTeo 1/;;1 MyeTO bl I/IECJIC OBaﬁl/I’ﬂ g B gTHOﬁIGHI/Iﬁ
https://m.edso0.ru > TEOPHL, . A ‘
1741292 XapakTepu30BaTh OHOJIOTHIO KaK HAYKY, €¢ MECTO U POJIb MEXLy
r——— Cpeau Ipyrux eCTeCTBEHHbIX HayK. HearornyecKy
POLI (10 knacc) | P APY Y 8
https://resh.edu.ru [lepeuncnars pa3aensl OMOJIOTHH B COOTBETCTBHE C 00bEKTAMU | M pAOOTHHKOM U
- YRR U3Y4EHHS. 00y4aroIUMHUCS
Jsubject/5/10/ i y N YO
HaspiBaTh BaxkHEHIINE OTpaciy OMOTOTHUECKUX 3HAHUH U :
MDBHUI(10 xmacc) N
. X 3aj1aud, cTosmue nepen ouonornedt XXI B. CIOCOOCTBYIOIII
buonorus xak https://uchebnik. .
1 2 0.5 - | PackpbiBaTh colepkaHie TCPMUHOB U IIOHATHI: HAYYHOE 170'¢
HayKa mos.ru/catalogue? N
aliases=lesson te | MHPOBO33PEHNE, HAYUHAS KAPTHHA MUPA, HAYHbIA METOIL, HO3UTUBHOMY
. TUIIOTE3a, TEOPUSI, METO/IbI HCCIICIOBAHMS. BOCIIPHATHUIO
mplate,video_less XapakTepHu3oBaTh OMOJIOTHIO KaK HAyKy, €€ MECTO U POJlb 00y4aromuMucs
on,video&subject parcrep ol P yZaronut
o CpeIH IPYTHX €CTECTBEHHBIX HAYK. TpeOoBaHuil n
program_ids=31 [Tepeuncnars pa3nensl OMOJIOTHH B COOTBETCTBUE C 00BEKTAMU | TIPOCHO
937278&class_le p p p
P U3YUCHUSL. HearorudecKor
vel_ids=10,11 y y
HaspiBaTh BaxkHEHIINE OTpaciy OMOIOTHUECKUX 3HAHUH U 0 pabOTHHUKaA,
3ajaum, cTosmre nepen ononorneit XXI B. kiraccudukaus, MPUBJICUCHUIO
MOJIETIMPOBAaHUE, CTATUCTHYECKast 00paboTKa TaHHBIX UX BHUMaHUS K
bubmmnoreka [JOK | PackpsIBaTh comepkaHie TEPMUHOB U MIOHATHH: CUCTEMA, 00cysK1aemoi
https://m.eds00.ru | Guonormyeckasi CHCTEMa, HIEMEHTHI CHCTEMBI, CTPYKTypa Ha ypOKe
[7f41¢292 OUOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM, OOMEH BEIIECTB, uH(opMaIH,
XKusbie POII (10 knacc) | pasMHOKEHHUE, POCT, Pa3BUTHE, HACIIEICTBEHHOCTD, aKTHBU3AINH
2 CHCTEMBI U UX 1 https://resh.edu.ru | U3MEHYMBOCTB, PA3APAKUMOCTh, SIHEPTrO3aBUCUMOCTh, ypoBHH | [TO3HABATCILHOU
opraHu3anus [subject/5/10/ OpraHu3aluu Ku3HU (6HOCUCTEM). ACATCIBHOCTH,
MDOIII(10 knace) | XapakTepu30BaTh IPHHIMIBI OPraHU3aLMK OMOCUCTEM: - IOOY*K/IeHHe
https://uchebnik. | OTKPBITOCTB, BHICOKAS YIIOPSJOUCHHOCTh, CAMOPETYJISLHS, 00y4aroIIXCs

mos.ru/catalogue?

HEPapXUYHOCTb.

coOJIro1aTh Ha
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aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le

[lepeuuncnars yHUBEpCAIbHBIC CBOMCTBA )KUBOT'O: €IIUHCTBO
XMMHYECKOTO COCTaBa, Pa3IpaKUMOCTh, IBHIKEHUE,
TOMe0CTa3, POCT U Pa3BUTHE, HACIEICTBEHHOCTD,
M3MEHYHUBOCTD, DBOJIIOIHS (IIPUCIIOCOOICHHE K
W3MCHSIIONUMCS YCIIOBUSM).

vel_ids=10,11 [TpuBOANTH IPUMEPBI OHOCHCTEM PA3HOTO YPOBHS
OpraHu3alvy ¥ CPABHUBATH MPOSIBICHUS CBOWCTB KUBOTO HA
pasHbIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC MTPOLIECCHI, IPOTEKAIOIIUE B
OmocucTemMax: OOMEH BEIIECTB U IpeBpaIleHNue SHEPTUH,
CaMOBOCITPOU3BEICHIE, CAMOPETYJISIIHS, pa3BUTHE.
CobmroaTh paBuiia 6EpeKHOTO OTHOIICHHSI K KHBOM
pUpoe
PackpeiBath conep:xkaHue TEPMUHOB U MIOHSTHI: SJI€MEHTHI-
OMOTEHBI, MAKPOIJIEMEHTBI, MUKPOIJIEMEHThI, MUHEPaIIbHBIC
BEILIECTBA, MOJICKYJIa BOJIbI KaK JUIIOJb, BOJOPOIHBIC CBA3H,
THAPOQHUIBHBIE U TUAPO(OOHBIE BELIECTBA.
bu6nuoreka IIOK | Jloka3pIBaTh €AUHCTBO AJIEMCHTHOI'O COCTAaBa KaK OJIHO U3
https://m.eds00.ru | cBOMCTB KHBOTO.
[7t41c292 Pacnipenensts XuMuuecKe 3IEMEHTHI TIO TPYIIaM B
PBUI (10 xmacce) 3aBHUCHUMOCTH OT KOJIMYECTBEHHOT'O IPEICTaBUTEIBLCTBA B
https://resh.edu.ru | opranu3me; XxapaKTepH30BaTh POJIb OTACIBHBIX 3JIEMEHTOB.
[subject/5/10/ BBbISIBIIATH CBS3b MEXK/Y COCTABOM, CTPOCHUEM MOJICKYJIbI
XUMHAYECKUN MDBHUI(10 kmacc) XMUMHYECKOTO COCIMHEHUS U er0 (PYHKIMSIMHU B KJICTKE
COCTaB H https://uchebnik. | PackpbiBaTh coaepikaHre TEPMHHOB U MOHATHI: OCIIKH,
CTpOCHUE mos.ru/catalogue? | mosuMepbl, MOHOMEPbI, AaMUHOKHCIIOTHI, TICTITH/IHAS CBA3b,
KJIETKU aliases=lesson_te | mommmenTw, AeHATYpaIHS.

mplate,video less
on,video&subject
program _ids=31
937278&class le
vel ids=10,11

XapakTepu3oBaTh OEJIKH KaK KJIacC OPraHMYECKUX
COEIMHEHUI; KIacCu(pUUUPOBaTh UX IO CTPOSCHHIO
(rno0yssipHbIe U GUOPUILIAPHBIC OCJIKH), IEPESUUCIIATh U
XapakTepu30BaTh QYHKINU OEIKOB.

PackpbiBaTh copepikaHie TEPMUHOB U OHSATHI: ()epPMEHTHI,
AKTUBHBIIN LEHTp, CyOCcTpaTHAas Crielin(PUIHOCTD, KOYEPMEHTHI,
OeNKI-aKTUBATOPHI U OEJIKU-MHTHOUTOPHI.

VYKa3pIBaTh OTJINYUS (PEPMEHTOB OT HEOPTaHUUECKUX
KaTaJIn3aTOPOB.

OOBSCHSTH POJIb PEPMEHTOB B DYHKITHOHUPOBAHUH KHBBIX

ypoke
OOIIeNPUHSTEHIC

HOPMBI
MOBEICHUS,
MpaBuiia
OOIIIeHHs COo
CTapIIAMH
(memaroruuecku
MU
pabOTHHKAMH) U
CBEPCTHUKAMHU
(oOyuarormmumuc
s1), TIPUHITATIBI
y4aeOHOM
JUCIUILTAHBI U
caMOOpraHM3aIl
Wu;

- IPUBJICYCHUC
BHUMAaHUS
00yJaroIXxcs K
IIEHHOCTHOMY
ACIIeKTY
M3y4aeMbIX Ha
ypoKax
SIBJICHUM,
OpraHu3aIus ux
paboThI ¢
[IOJTy4aeMOH Ha
ypoKe
COILMATBHO
3HAYUMOH
nH(popMaImei —
VHUIMHPOBAHNE
ee o0CyxeHus,
BBICKa3bIBAHUS
00yYaIOIUMHCS
CBOETO MHEHUS
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CHCTEM, B IPOMBIIUIEHHOCTH, B MEJMILIMHE, B TIOBCEIHEBHOI
JKU3HH YeJIOBEKa

PackpbiBaTh copeprkaHie TEPMUHOB U IIOHSATHUN: YTTIEBOIBI,
MOHOCaXapH/Ibl, TUCaxapuabl, HOINCAXaPUIb], IJIOK03a,
pubo3a, 1e30kcupub03a, caxaposa, J1aKTo3a, MaJlbT03a,
LEJUTI0N03a (KJIeTJaTKa), KpaxMal, TJIMKOTeH; JIUIHIBL,
TPUTTIALIEPUAB! (GKHPBI, Macia), GochOoTUIIIbI, CTEPOHIEL.
XapakTepu3oBaTh yrieBOIbI, TUMUIBI KaK KJIACcC
OpraHUYeCKUX COSAUHEHHH.

KnaccudunmpoBaTs yrieBoabl U TUIUIBI 10 CTPOCHHUIO;
NEPEUNCIATh PYHKIUH YTIIEBOOB U JTUITHIOB.
CxeMaTHueCKU U300pakaTh CTPOCHUE MOJIEKYJT YTIIEBOJIOB,
B13201091 (0):]

PackpbiBaTh copepxaHue TEPMUHOB U OHSITHI:
ne3okcupudonykiennoBas kucinota (JJHK), pubonyknenHnoBas
kucinota (PHK), HykneoTna, monuHykiaeoTHIHAS LEHb
(TONMMHYKIEOTH T), KOMIDIEMEHTapHOCTH, hyHKINN JJHK
(XpaHeHHe ¥ Miepeaaya HacIeICTBEHHOW NHPOPMAIH); BHIBI
PHK (undopmanmonHasi, TpaHCTIOpTHas, pubocoMabHas);
agerosuaTpHUpOCchaT (ATD), Makpospruyeckas CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCIOTHI KaK XUMHYECKHE
COCJIMHEHUSI U HOCUTENN HACIeICTBEHHON HH(OpMAIIHH.
OTMeuaTh 0COOCHHOCTH CTPOSHHS MOJIEKYIN HYKJIEMHOBBIX
kuciot (JJHK, PHK) u AT®.

CxeMaTH4ecKu U300pakaTh CTPOCHUE HYKIICOTHIOB, MOJIEKYIT
HYKJIEMHOBBIX KHCI0T, ATD

PackpbiBaTh copepkaHie TEPMUHOB U IOHSTHH: KIIETKa,
LIATOJIOTHS]; PACKPBIBATh COIEPKAHUE MOJIOKEHUMN KIIETOUYHOU
TEOpHH.

[lepeuncnars 1 XapakTepu30BaTh OCHOBHbBIE METO/bI U3yUCHHUS
KJIETKH: (IPUTOTOBIICHUE CPE30B, OKpAILIMBAHHE,
MUKPOCKOITUPOBaHHUE, IEHTPH(PYTUpOBaHHUE,

IO €€ TIOBOJTY,
BBIpabOTKH
CBOETO K Hel
OTHOIIICHUS;
WCTIONTb30BaHIE
BOCTIHTATETHHBI
X
BO3MOKHOCTEN
CoJIepIKaHU
yueOHOTO
peaMeTa uepes
JIEMOHCTPAIIUIO
o0yJaronmcst
MPUMEPOB
OTBETCTBCHHOI'O
, TPOKIAHCKOTO
TIOBEICHUS,
IIPOABJICHUSA
YEIOBEKOTIOOHS
u
no00pocepIeTHO
CTH, Yepes
moxoop
COOTBETCTBYIOI]
HX TEKCTOB JIJIs
YTEeHHUs, 33724
JUTSL PEILICHUS,
MPOOTIEMHBIX
CUTYyalUH Jist
00CyK/IeHUSI B
KJlacce;

KYJIbTUBHPOBaHUE KJIETOK U TKaHEH ) - IpUMEHEHHUE
PackpbiBaTh copepkaHie TEPMHUHOB U IOHSATHH: KIIETKU Ha ypOKe
(9yKapuoTHUECKas!, MPOKAPHUOTHYECKAs), MIa3MaTHIeCKas WHTEPaKTHBHBIX
MeMOpaHa (IJ1a3mMaieMMa), TIIMKOKAINKC, TPAHCIOPT BemecTB | (opM paboThI ¢
(TTacCHBHBIN, aKTUBHBIN), SHAOIUTO3 ((haroruTo3, MUHOIUTO3), | O0YYarOIIUMUCS




9K30IIMTO3, KJIETOYHAs CTCHKA, HYKJICOU].
CpaBHHBATbh MEXKIy COOOH SyKapHOTHYECKHE U
MPOKAPUOTHIECKUE KIIETKH; OTMEYATh CXOJCTBO U Pa3Inius B
CTPOCHHH KIICTOK OAKTEPHA, )KHBOTHBIX, pACTEHUH 1 TPHOOB
PackpbiBaTh copepkaHie TEPMUHOB U TIOHSTHH: [IUTOILIA3Ma,
OpraHou kI, SHIoIUIa3MaTuaeckas cets (I11C), anmapar

I"oyb KU, TU30COMBI, BAKYOITh, MUTOXOHJIPHH, TITACTHIIBI
(XJIOpoIIacThl, XpOMOIUIACTHI, JTEUKOIIIACTHI), pPHOOCOMEI,
MHUKPOTPYOOUKH, KJICTOUHBIN LIEHTP (LEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOYCHUS, PO, SICPHAS 000JI0UKa,
KapHoIia3Ma, XpOMaTHH, SAPBIIIKO, XPOMOCOMBIL. TIUCHIBATh
CTPOEHHUE PYKAPHOTHUYECKOH KIETKH 10 N300paKCHUSM U Ha
MUKpOTpenaparax; KiacCu(puIupoBaTh OPraHOU/IbI B
3aBUCHUMOCTH OT OCOOCHHOCTEH UX CTPOCHHUSI
(omHOMEMOpaHHEIe, IByMEeMOpaHHbIe, HeMEMOpaHHBIE);
OMHUCHIBATh PYHKIIMU KKIOTO OPraHOH I B KIIETKE.
XapakTepHu3oBaTh KJIETOYHOE PO KaK MECTO XpaHCHUS,
nepeaayn (yABOSHHE XPOMOCOM) H Pean3alluu
(TpaHCKpHIILIUS) HACTIEICTBEHHOW MH(POPMAIH KIETKH.
[MepevncnaTs ¥ OMUCHIBATH KOMIIOHESHTHI S/Ipa U X (PYHKIMH;
CxemMaTHYHO M300pakaTb CTPOCHHUE PACTUTENLHON 1
KHUBOTHOH KiieTKH. OOBICHATH OMOIOTHYECKOE 3HAUCHUE
TPAHCIIOPTA BEIIECTB B KIIETKE

Kuzuenesrenpu
OCTb KJIIETKU
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PackpbIBath copepikaHie TEpPMUHOB M IOHSTHIA: 0OMEH
BEIIECTB U NpeBpalleHue SHepruu (MeTabom3m),
ACCUMMJISILIUS, TUIACTHYECKUI OOMEH, THCCHMUIISIIHSA,
SHEPreTHYCCKUil 00MEH, poTocHHTE3, (OTOIIU3,
dochopunmpoBanme, MEPEHOCYHK TPOTOHOB, XEMOCHHTES.
OmnuceIBaTh POTOCHHTE3, MPOIIECCHI, TPOTEKAIOIINE B
CBETOBOM M TEMHOBOH (ha3e.

BBISIBIISAITS MPUYMHHO-CIICACTBEHHBIEC CBS3U MEXTY
MOTJIOIIEHUEM COJIHEYHON SHEPTHH XJIOPOPUIIIOM H CHHTE30M
Mostekyn ATO.

CpaBHHBAaTh HCXOJIHBIC BEIIECTBA, KOHEUHBIE MPOYKTHI U
YCIIOBHSI IPOTEKAHMSI PEaKLMil CBETOBOM M TEMHOBOM (ha3bl
(doTocunTe3a;

CpaBHHBaTh POTOCHHTE3 U XEMOCHHTES.

WHTEIJICKTYalbH
BIX UTD,
CTHUMYJIAPYIOIIH
X
MMO3HABATENbHY
10 MOTHBAIIHIO
00yJarOIUXCS;
JIUCKYCCHUH,
KOTOpBIE JAFOT
00yYarOIUMCSI
BO3MOXKHOCTb
proOpecTu
OTIBIT

BEJICHUS
KOHCTPYKTHUBHO
T'O JMaJora;
IPYIIIOBOM
paboThI WK
paboTHI B mapax,
KOTOpBIE y4aT
KOMaHIHOM
pabote u
B3aUMO/ENCTBA
10 C IPYTUMHU
NCThbMH;

- BKJIFOUEHUE B
YPOK UTPOBBIX
Hpoueayp,
KOTOpBIC
MTOMOTaf0T
MOJEPIKaATh
MOTHBAIIHIO
00yJaronmxcs K
MOJTyYEHHUIO
3HAHWUH,
HaTQKUBAHUIO
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vel ids=10,11

OrieHnBaTh 3HaYeHHE (POTOCHHTE3a U XEMOCHHTE3a ISl KU3HU
Ha 3emuie

PackpeiBath cojepxkaHue TEPMHUHOB U TIOHSITHIA:
SHEPTreTHYECKUH OOMEH, TIINKOJIN3, MOJIOYHOKHCIIOE
Opo’keHue, CIIUPTOBOE OPOKEHUE, OMOJIOTHYECKOE OKHCIICHHE,
KIIETOYHOE JIbIXaHHE, TUCCUMUIISIIHS, (JEPMEHT.
XapakTepHu3oBaTh 0OMEH BEIECTB U TPEBPAIICHUE YHEPTUU
(MeTaboM3M) KaK OJTHO UX CBOHCTB )KHBOTO.

[MepeuncnaTs 0COOCHHOCTH MITACTHYECKOTO U
SHEPreTHYECKOr0 0OMEHA B KIIETKE; yCTAaHABIMBATh

MTO3UTHBHBIX
MEXJIMYHOCTHBI
X OTHOIIICHUH B
KJacce,

MTOMOT k0T
YCTaHOBJICHHIO
TI00porKeIaTeIb
HOM
aTMocdepsl BO
BpEMS YPOKa;

B3aMMOCBSI3b M€Ky HUMHU. - Opra"u3anus
Pasznuuarhk THIIBI OOMEHA BEIIECTB B KIETKE: aBTOTPOMHBIA U medcTa
reTepoTpOQHBIH. MOTHUBUPOBAaHH
OnuchIBaTh 3Tambl SHEPreTUUIECKOro 0OMeHa BIX U
(TTOATOTOBUTENBHBIHM, OECKUCIIOPOTHBIH, KUCIIOPOJHBIH) 1 3pYIUPOBAHHBIX
CPaBHUBATh UX MEXKIY COOOM. 00yJarommxcs
XapakTepu3oBaTh PEaKLUH ITTUKOIN3a, OpOXKEeHN, Haj ux
KJIETOYHOT'O JABIXaHUS; BBISABIATH IPUYMHHO-CIIECTBEHHBIE HEYCIIEBaOIIUM
CBSA3M MEXAY TIIMKOJIU30M, KJIETOYHBIM JIbIXaHUEM U CHHTE30M | U

Monekyln ATO. OJTHOKJIACCHUKA
CpaBHuBaTh 3¢ (HEKTUBHOCTH OECKUCIOPOJHOTO U MU,
KHCJIOPOJTHOTO 3TAINOB JTAIOIIETO UM
PackpbiBaTh copepkaHie TEPMUHOB U TIOHSTHH: T€H, COLIMAIIBHO
TEHETHYECKHH KOJl, MaTPUYHBIA CUHTE3, TPAHCKPHIILHS, 3HAYMMBIH OIBIT
TpaHCIALMS, KOJOH, aHTUKOJOH, puOOCOMa, IIeHTpalibHas COTPYIHHYECTBA
JIOTMa, MOJICKYJIsIpHAsi OMOJIOTHSL. u

OnpexpensTb CBOWCTBA TEHETHYECKOT0 KOAA (TPHUIJIETHOCTD, B3aMMHOHN
OJIHO3HAYHOCTb, BBIPOKIEHHOCTh, YHUBEPCAIBHOCTb, TTOMOIIIH;
HENepPeKPhIBAEMOCTb, HEMPEPHIBHOCTB). -

OnwuchIBaTh 3Tabl pealu3aluy HacIeICTBEHHON HH)OpMalui | HHULUUPOBAHUE
B KJIETKE. U O AEPKKA
CpaBHHBATh peaKIuu MaTpUIHOTO cuHTe3a Mojekyn PHK u HCCIIE/IOBATEIIbC
Oenka B KJIETKE. KoM
PackpbIiBath copepikaHie TEPMUHOB U IOHSTHI: BUPYC, JESITENBHOCTH
BUPYCOJIOTHS, Karicujl, Oakrepuodar, BUpyc UMMyHOieuTa | 00ydaromuxcs B
yenoBeka (B1Y), oHKOTeHHbIE BUPYCHI. paMKax
XapakTepu3oBaTh BUPYChI KaK HEKJIETOUHYIO (OPMY >KU3HH; pean3anuu
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0COOECHHOCTH CTPOSHHUSI U JKU3HEACATETLHOCTH BUPYCOB.
OnuckIBaTh )KU3HCHHBIN UK BUPYCOB UMMYHOIe(DUIIUTA
YeJoBeKa; pa3nnyarh Ha pucyHkax BTM ((Bupyc tabadHoi
MO3auKH), bakrepuodar, BUY.

OO00CHOBBIBaTh U COOMOAATH MEPHI MPODUIAKTUKI
pacmnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHNH (pecimpaTopHEIE,
KeITyT09HO-KHIIIEYHbIe, KIlemeBoi sumedanmmt, BUY-
WHQEKIHs)

PasmHoxenune n
WHJIUBUTYaITbHO
€ pa3BHUTHE
OpraHu3MOB
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PackpeiBaTh cojiepskaHue TEPMUHOB U MOHSTUI: KIIE€TOYHBIN
UK, HHTEp(da3a, penyIuIKalus, XpoMocoMa, KapuoTHIl,
TaTUTONTHBINA, AUTIOUIHBIA XPOMOCOMHBIA HabO0D,
XPOMAaTH/IbI, MATO3 €T0 cTaanu: podasa, meracdasa, anadasa,
tenodasa.

OnuchIBaTh )KMU3HCHHBIN IIUKJ KJICTKH; IEPEUUCIIATD U
XapaKTepU30BaTh MEPHOABI KIIETOYHOTO [IUKJIA, CPABHUBATH UX
MEX1y COOOH.

OnuceIBaTh CTPOCHHUE XPOMOCOM, KAPUOTHUIIOB OPTaHU3MOB,
CpPaBHHUBATH XPOMOCOMHEIE HA0OPHI KIIETOK.

CpaBHUBATH CTaN MHUTO3A.

Paznuyate Ha MUKpoNpenapaTax U puCyHKax CTaJlud MUTO3a.
PackppiBaTh OHONOTHUYECKUIT CMBICIT MUTO32

PackpriBaTh cojiep)kaHNe TEPMHUHOB M TIOHSITHIA:
pa3MHOKEHHUE, KIIOH, TIOJIOBBIE KIETKH (TaMeThl), IMIIEeKIIeTKa,
CIIEPMAaTO30U/I, 3UT0Ta, IeJICHHE HaIBOE, IOYKOBAHNE,
criopyJsiius, pparMeHTaIys, BEreTaTuBHOE Pa3MHOXKEHHE,
CEMEHHOE pa3MHOXKEHHUE, OTbIJICHHE, IBOHHOE
OTIOIOTBOPEHHE, TIOJIOBHIE JKENEe3bl, CEMEHHUKH, SIMUHUKH,
OTUTOIOTBOPEHHE (HapyKHOE, BHYTPEHHEE).
XapaxTeprn30BaTh 0OCOOEHHOCTH M 3HaYEHHE OECIIONoro u
MOJIOBOTO CIIOCOOOB Pa3MHOKEHHSI.

BrinensaTs BUABI O€CTIONOTo pa3MHOKEHUS; BBISBIISATh
B3aMMOCBSI3U MEXTy (popMaMu U crioco0aMu pa3MHOKEHUS, U
UX OHOJIOTUYECKUM 3HAYCHUEM.

Brnanets npu€émMaMu BEreTaTUBHOTO Pa3MHOKEHUS
KYJIBTYPHBIX pacTeHUH (Ha MPUMepe KOMHATHBIX ).
XapakTepHu30BaTh MOJIOBbIE KIETKHU: SHICKICTKH,
CIIEPMATO30M/IBI; BBISIBISITH OCOOCHHOCTH WX CTPOSHUS

UMH
WHIWBUAYaTbHBI
X U TPYHIIOBBIX
HCCIIEI0BATENbC
KHX MIPOEKTOB,
9TO JacT
00yJaronmMcst
BO3MOYXHOCTb
nprodpecTu
HaBBIKH
CaMOCTOSITEIBHO
r0 peuIeHus
TEOPETUUECKOU
MPOOJIEMBI,
TeHEPUPOBAHUS
u oopMITeHHS
COOCTBEHHBIX
1391 (S37
YBAXUTCIIBHOT'O
OTHOUICHUS K
qyKUM MM,

o opMIIEHHBIM
B paboTax
IOpyTHX
uccuenoBarenei
, HABBIK

My OIMYHOTO
BBICTYIIICHHUA
nepen
ayIUTOpUEH,
apryMeHTHPOBa
HHUA U
OTCTauBaHUs
CBOEH TOUKH
3pEHHSI.
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PackpbiBath copepikaHie TEPMUHOB U TIOHSTHH: MEH03,
KOHBIOTAIIMS XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XpPOMOCOM, TaMEeTHI.

XapakTepru30BaTh MEHO3 KaK CIIOCO0 KICTOYHOTO JICTICHIS;
OMKCHIBATh MEHO3 MO CTaUsIM; CPaBHUBATDH CTAJHH Meiio3a U
MHTO3a.

Pasnuuate Ha pUCYHKax CTaAuM MEWO03a; paCKphIBaTh
Ouonornueckoe 3HaUeHUE Meiio3a

PackpbiBaTh copepkaHie TEPMUHOB U TIOHSTHH: TaMETOTEHE3,
CIIEpMAaTOreHe3, OOTEHE3, CIIEPMATO30H/ I, aKPOCOMa,
SAUEKIIETKA, MOJISIPHBIE TEJbLIA.

XapakTepu30BaTh 0COOEHHOCTH TaMETOTCHE3a Y JKUBOTHBIX U
€ro CTaJIuU; TIOJOBbIE KIIETKH )KHBOTHBIX U OIACHIBATH
MPOIIECC WX PA3BUTHSI.

CpaBHHBATH CIIEpMATOT€HE3 U OOTEHE3.

OnuckBaTh OIIIOIOTBOPEHHE, OMOJIOrHYECKOe 3HAUCHUE
OTLTOTIOTBOPEHHS

PackpeIBaTh copepkaHUE TEPMUHOB U IIOHSTHI: OHTOTEHES,
AMOpHUOreHe3, 3UroTa, ApodieHne, 011acTOMEphI, MOpyJia,
Omactyna, Giacromness, racTpyia, Helpyla, OpraHoTreHe3;
3apOJIBIIIEBBIC JINCTKH: SKTOJIEPMa, ME30IepMa, SJHTOIEPMa;
MOCTAIMOPHOHAIBHOE Pa3BUTHE: MIPSIMOE U HEMPSIMOE
(MmurHOYHOE); MeTaMop(03, METracIopa, MEKpOCTIOpa,
MBUTBIIEBOE 3€PHO, CIIEPMUH, 3aPOIBIIIEBBIA MEIIOK, IBOIHOE
OIJIOZIOTBOPEHHUE.

OnpenensiTe 3Tanbl SMOPHOHATIFHOTO Pa3BUTHS XOPAOBBIX Ha
CXeMax | IperapaTax ¥ ONUCHIBATh MPOIECCHI, TIPOUCXOISAIIIHIE
Ha KaKIO0M dTare.

CpaBHI/IBaTI) MEPHUOJAbI OHTOI'CHE3a,; MPAMOEC U HCIIPSAMOC
(IMYMHOYHOE) TTIOCTAIMOPUOHATBHOE PA3BUTHE, 32PO/IBIIIN
YeJIoBeKa M JPYTUX XOPAOBBIX.

OOBSCHITH OMONIOTHUECKOE 3HAYCHUE PA3BUTHS C
MeTaMOp(030M; OTPULATEILHOE BIMSHUE AJIKOTOJISl, HHKOTUHA
U IpYTUX TEepaTOreHHBIX (PaKTOPOB HA Pa3BUTHE 3apOAbIILIA
YeoBeKa.

OnuceiBaTh mpouecc ZIBOI>'IHOFO OINIOAOTBOPECHUA Y IBETKOBBIX
pacTeHui
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PackpriBaTh copepxkaHue TEPMUHOB U TIOHSITHIA: T€H, TCHOM,
TCHOTHI, (DEHOTHUIT, XPOMOCOMBI, AJICIILHBIC TCHBI (aJLIENHN),
TOMO3HUTOTa, TeTEPO3UTOTa, TOMUHAHTHBIA MTPU3HAK (T¢H),
peleCcCUBHBIN NpHU3HaK (T€H), YUCTas JUHUS, THOPHI.
[Tepeuncnars U XapakTeprU30BaTh METOAbI TCHETUKU:
THOPUAOIOTHUECKUH, INTOTEHETHIECKUI, MOJIEKYIIAPHO-
TE€HETUYECKUI; JOMUHAHTHBIE U PELECCUBHBIE IPU3HAKU
pacTeHul U )KUBOTHBIX.

[Tonp30BaThCA r€HETUUECKON TEPMUHOJIOTUEN U CUMBOJIMKON
JUIS 3aIIMCH TEHOTUITNYECKUX CXEM CKPELIUMBaHUsA
PackpsIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
MOHOTHOPHIHOE CKpeIuBanue, HeHOTUITMYECKHUE TPYIIIIbI,
TUOPUAOIOTHUECKUI METO/I, YNCTHIC JIMHUHY, IOMIAHHPOBaHNE
TeHOB (TI0JTHOE, HETIONTHOE), pacIIeIUICHHE B TIOTOMCTBE.
OrnuchIBaTh METOAMKY TTpoBeaeHus ['. MeHnenem ompITOB 1Mo
M3YYCHHUIO HACJICIOBAHUS OJHOM Maphl MPU3HAKOB y TOpOXa
MIOCEBHOTO.

PackpriBath cofiepikaHUE 3aKOHOB €IMHOOOpa3us THOPUIOB
MIEPBOTO TTOKOJICHHUS U 3aKOHA PaCIICIICHUSI.

OOBSICHATH THIIOTE3Y YHCTOTHI TaMET.

3anuchIBaTh CXeMbl MOHOTHOPHIHOTO CKPEIMBAHHUS,
O00BSACHATH €r0 IUTOJOTMUECKHUE OCHOBBI U PEIIaTh
TeHeTUYECKHE 3a/1a4i HA MOHOTHOPUIHOE CKPEIIMBAHNE
PackpriBath coniepkaHie TEPMUHOB U MOHITHNA: JUTHOPUIHOE
CKpelIMBaHue, aHATM3UPYIOIIee CKPEIINBAHUE.

OrnuceiBath onbITH . MeHIens o u3y4eHuIo HacaeI0BaHUs
JIByX I1ap IPU3HAKOB y rOpoXa MOCEBHOTO.

PackpriBath copepkaHue 3aKOHA HE3aBHUCHUMOTO HACTICIOBAHMS
MIPU3HAKOB.

[IpuMeHsATh MaTEMaTUYECKUN PacUEeT ¢ IOMOUIBIO METO1a
MEPEMHOKEHUS BEPOSITHOCTEN U 3alUCh C MTOMOIIBIO
(EHOTUITNYECKHUX PAIMKAJIOB PACIEIUICHUs IPU3HAKOB Y
MMOTOMKOB 110 ()€HOTHUITY U TEHOTHITY.

3anuceIBaTh CXEMbI IUTHOPHUIHOTO CKPEIIUBaHUs, OOBICHATh
€ro0 IUTOJIOTHYECKIE OCHOBBI U PEIIATh TEHETHICCKHUE 3aa9U
Ha JUTHOPUIHOE CKPEIUBaHUE.

PackpbiBaTh copepkaHUE TEPMUHOB U OHSTHI: CLIETTIEHHOE
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HACJICIOBAHNE TIPU3HAKOB, PEKOMOHMHAITUS TCHOB,
TEHETHYECKHUE KapPThl XpOMOCOM, MOPraHH/a.

HasbiBaTh OCHOBHBIE MOJOXKEHUS XPOMOCOMHON TEOPUHU
HacnencTBeHHOCTH T. MopraHa; packpblBaTh COJIEpKaHNE
pabotsl T. Moprana 1o CIerieHHOMY HacJIeIOBaHUIO TEHOB U
MPUYHMHBI HAPYLIEHUS CLEIUICHUS MEKIy F€HaMHU.
3anuchIBaTh CXEMBI CKPEITUBAHUS ITPH CLETUIEHHOM
HACJICJIOBAHUH, OOBSICHATH IPUIMHBI PEKOMOWHAIIUU TCHOB,
ONPENETSATh YUCIIO TPYIII CUEIICHUS T€HOB; PelliaTh
TEHETUYECKHUE 3a]a4l Ha CLEIUICHHOE HACIEIOBAHMUE.
PackpsIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI, ITOJIOBBIC XPOMOCOMBI,
TOMOTaMETHBIN MO, FETEPOraMEeTHBIN MOJI, CLIETNIEHHOE C
[I0JIOM HacCJeI0BaHUE IPU3HAKOB.

OOBSICHATD ITUTOJIOIMYECKUE OCHOBBI XPOMOCOMHOI'O
MEXaHU3Ma OIMPEeICICHHUS T0JIa y Pa3TUYHBIX OPTaHU3MOB.
CpaBHHMBaTh 3aKOHOMEPHOCTH HACJIEIOBAHUS IIPU3HAKOB,
CLICTJICHHBIX M HE CIEIJICHHBIX C TIOJIOM.

Pemate reneTnueckue 3a1auu Ha HACIIEOBAHUE CIICTIEHHBIX
C MOJIOM IIPU3HAKOB

PackpbiBaTh copepxaHue TEPMUHOB U OHSITHIA:
W3MEHYHUBOCTD, HACJICICTBCHHAS] H3MEHIUBOCTbD,
HEHACIIeZICTBEeHHASI U3MEHYNBOCTH, MOIU(DUKAIIMOHHAS
W3MEHYHUBOCTh, BAPUALMOHHBIN psill, BApUAHTA, BapUallMOHHAs
KpuBasi, MPU3HAK, HOPMa PEaKINH, KOJTUICCTBEHHBIC U
KaueCTBEHHBIC TIPU3HAKH.

KnaccudumupoBats BUIBI N3MEHYUBOCTH U BBISIBIIATH UX
OHMOJIOrMYeCKre 0COOCHHOCTH.

[lepeuuncnare cBoicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH U
OOBSCHATH €€ 3HAUCHHE JJIS1 OPTaHU3MOB.

Pa3nuuaTth KOMMYECTBEHHBIC U KAYECTBEHHBIEC MPU3HAKY;
CTPOUTDH BapUAIMOHHBINA Psij, BAPUAITMOHHYIO KPUBYIO,
BBIYUCIIATH CPEAHEE 3HAUCHUE MTPU3HAKA.

PackpoiBaTh copepxaHue TEPMUHOB U TOHITHIM:
HacJeACTBEHHAS N3MEHUYNBOCTh, KOMOMHATHBHAS
M3MEHYHUBOCTh, MyTaIIHOHHAS W3MEHUYNBOCTh, MyTaHT,
MyTAallMH: T€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE; OJUILIOUINS,




AHEYTUIOUAMS, MyTarcHbl.
XapakTepru30BaTh HACICACTBCHHYIO U3MEHUNBOCTb;
(hopMyTHUPOBATH 3aKOH TOMOJIOTHYECKUX PS/IOB B
HacieacTBeHHOHM n3menunBocty H. V. BaBmioBa u 00bICHATE
€ro 3HaYCHHE [1JIs1 OMOIOTUN U CEJIEKIUU.
KnaccudummpoBats MyTaiuu: reHHbIe, XDPOMOCOMHBIE,
T€HOMHbBIE U IPUBOJUTH IPUMEPHI MyTaLUN.

OOBSICHATH IPUYMHBI BOSHUKHOBEHUS MYTAIIHiA, POJIb
(haKTOPOB-MYTareHOB.

CpaBHUBATH BUIIBI MYTAIU; BBISIBIIATH TPUIHHBI
HAaCJIEACTBEHHOM U3MEHUYMBOCTH, UCTOUHUKH MYTarcHOB B
OKpyXarolei cpezie (KOCBEHHO).

XapaKTepru30BaTh BHESICPHYIO HACIEICTBEHHOCTh U
M3MEHYHMBOCTE.

PackpsIBaTh copepxkaHue TEPMUHOB U IOHITHI: KAPUOTHUIT
YeJIOBEKA, IIUTOTCHETUUCCKUN METOI, TeHECaIOTHUCCKUM
METO/I, POJIOCIIOBHBIE, OJIM3HETIOBBIA METO]], HACIICJICTBECHHBIE
0ose3Hu: (MOHOTCHHBIE, C HACICICTBEHHON
MIPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE), MEJTUKO-
TE€HETUYECKOE KOHCYIbTUPOBAHUE.

[lepeuncnare 0cOOEHHOCTH N3yUYeHHsI TEHETHKY YEIIOBEKA;
MIPUBOJIUTH IPUMEPHI HACJICACTBEHHBIX O0JIC3HEH YeIoBeKa,
XapaKTepU30BaTh METOJIBI UX MPOMUIAKTHKH; 00OCHOBHIBAThH
3HAUYECHHUE MEJUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMUSL.
BBISBIISATH U CPAaBHUBATH MKy COOOM TOMUHAHTHBIC U
peleCcCUBHBIE TIPU3HAKU YETTOBEKA.

CoCTaBJIATh U aHAJIU3UPOBATh POJOCIOBHBIC YEIOBEKA

Cenexknus
OpTraHU3MOB.
OCHOBBEI
OMOTEXHOJIOTHHU

bubmoteka [IOK
https://m.edsoo.ru
[7f41¢292

POUI (10 xmacce)
https://resh.edu.ru
[subject/5/10/
MDOBIII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te

PackprIBaTh conepkaHue TEPMUHOB M MTOHATHNA: CEJIEKINA,
COpT, MOPOJA, IITaMM, TOMECTUKALUS, HITU OOMAIlIHUBAaHUE,
HEHTPBI MHOT000Pa3usl U IPOUCXOKACHUS KYJIbTYpPHBIX
pacTeHHi M JKUBOTHBIX, THOPUAN3AIIHS, NCKYCCTBEHHBIN
otOop.

Ha3biBaTh U cpaBHUBATH OCHOBHBIE ATAllbl PA3BUTHS CEIEKIIUHU.
N3narate yuenue H. 1. BaBuiosa 0 ieHTpax NpOUCXOXKACHUS
KyJIbTYPHBIX PacTEHHI; pa3nuyaTh LIEHTPHI Ha KapTe MUPA,
CBSI3bIBATh UX MECTOIIOJIOKEHHUE C O4araMy BOZHUKHOBEHHUS
JIPEBHENIINX [TUBUIU3AIUH.
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CpaBHUBaTh cOpTa KyJbTYpPHBIX PaCTEHUH, TOPOABI AOMAIIHUX
JKUBOTHBIX U MX JUKHX TPEIKOB.

O1neHnBaTh POJIb CENEKIUH B 00eCIIeYeHUH
IIPOIOBOJIBCTBEHHOM O€30I1aCHOCTH YEI0BEYECTBa
PackpriBaTh conepkaHue TEPMUHOB U TIOHSITHIA:
HCKYCCTBEHHBIH 0TOOp, MacCOBBIH 0TOOP, HHAUBUAYATbHBIH
0TOOP, IKCTEPHEP, OTM3KOPOICTBECHHOE CKPEIIUBAHIE, YUCTAST
JIUHYSL, TETEPO3HC, HEPOACTBEHHOE CKPEIIMBAaHUE,
HCKYCCTBEHHBIN MyTareHes, MOJINILIOUABI.

CpaBHUBaTH (OPMBI HICKYCCTBEHHOT'O 0TOOpa (MacCcOBOTO U
WHAMBUIyaJILHOTO), BUIBI THOPUAU3AIINH
(6:1M3KOPOACTBEHHOM U OTHANIEHHOH ), CIIOCOOBI MTOTYYCHHUS
MOJIUIIIIONUOB.

[IpuBoAUTH PUMEPHI JOCTUKEHUHN CENEKIUU PACTCHUN U
JKUBOTHBIX.

PackpsIBaTh copepxkaHue TEPMUHOB U IIOHTHIA:
OMOTEXHONOr U, KJIETOUHAsI HH)KEHEPUsl, TeHHAs! HHXXEHEepus,
KIIOHUPOBaHUE, TpaHCTeHHBIe opraHu3mbl, [ MO (reHeTndecku
MOIU(DUIIUPOBAHHBIC OPTaHU3MBI).

XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPacib
MIPOM3BO/ICTBA, OCHOBHBIE TOCTIKEHHS OMOTEXHOJIOTHH B
00J1aCTH MTPOMBIIIIEHHOCTH, CEITLCKOTO XO3SCTBA H
MEIULHBI.

[lepeuncnars 1 XapakTepu30BaTh OCHOBHbBIE METOMBI U
JIOCTHKCHHSI OMOUHKCHEPHH.

OO0cy)KaaTh 3KOJIOTHYECKUE U ITUIECKUE ACTIEKTHl HEKOTOPHIX
UCCIeI0OBaHNH B 001acTH OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HNCKYCCTBCHHOI'O OIINIOAOTBOPCHUA, HAIIPABJICHHOT'O
HN3MCHCHUA I'CHOMA U CO3JaHUA TPAHCTCHHBIX OpFaHI/ISMOB)

OBILEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME
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ITOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacoB
Jladopa
Ne Tema ypoka KonTpo ;()pm’le
n/n Bcero JbHBIE
padoTsI npaxtu
yecKue
padoTsI
1 buonorus B cucteme Hayk 1
MeToap! mo3HaHus kuBoi npuposl. [Ipaktuyeckas padota Ne 1
2 «/cronp30Banne pa3TUIHBIX METOOB MIPH N3YUYEHUH ONOIOTHYECKUX 1 1
00BEKTOB
3 buonornueckne cHCTEMBI, IPOIECCHl U UX N3YYECHUE 1
4 XHUMUYECKHH cOCTaB KIETKH. Bojja m MUHEpanbHBIE CONN 1
5 Bbenku. CocraB u cTpoeHue OEIKOB 1
depmMeHTsl — OuoNIOrHYecKue KaranusaTopsl. JlJabopaTopHas pabora
6 Ne 1 «M3y4yeHne KaTanmuTHIECKON aKTUBHOCTH (pepMEHTOB (Ha 1 1
pUMepe aMUIA3bl WITH KaTanasbl)»
7 Vraesonsl. JIummmast 1
8 Hyxnennossie kuciaoter. ATD 1
9 Hcropus u MeTobl n3yueHus kiaetku. Kietounas reopust 1
10 | KneTka Kak 1eJIocTHas XKUBasi CUCTEMa 1
Crpoenue sykapuoTudeckoit kinetku. JlaboparopHast padora Ne 2
1 «M3ydeHne CTpOoeHUs KIIETOK PaCTeHUH, )KUBOTHBIX, TPUOOB U 1 1
OakTepHil o7 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax u ux
OTHCAHUEY
12 OOMEH BEIIECTB A META00IN3M 1
13 | ®orocuHTe3. XeMOCHHTE3 1
14 | DHepretnyeckuil 0OMeH 1
JKusHeHHbIi UK KiIeTkH. Jlenenue kiaetku. Mutos. JlabopaTopHast
15 | paGota Ne 3 «HaOnroneHne MuTO3a B KJIETKax KOHYMKA KOPEILKa JIyKa 1 1
Ha TOTOBBIX MHUKpPOIIpenaparaxy
16 | buocuHTe3 Oenka. Peakius MaTpU4HOTO CHHTE3a 1
17 | TpaHcnsiius — OHOCHHTE3 OenKa 1
18 | Hekierounble (pOpPMBI )KU3HU — BHPYCHI 1
19 | dopmel pa3MHOKEHHUS OPraHU3MOB 1
20 | Meiio3 1
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. OIIIOI0TBOpEHHE.
21 | Jlabopatopnas pabota Ne 4 «/3yueHne CTpOEHHS MOJIOBBIX KJIETOK Ha 1 1
TOTOBBIX MHUKPOIIPENapaTaxy
22 | nauBHyanbHOE Pa3BHTHE OPTaHU3MOB 1
23 | I'eHeTnka — HayKa O HACJICACTBEHHOCTH U U3MCHYHUBOCTH 1
24 3aKOHOMEPHOCTH HaClleI0BaHUs IPU3HAKOB. MOHOTHOpHUIHOE 1
CKpelIBaHNE
o5 JluruOpuaHoe ckperyBanye. 3aKOH He3aBUCUMOTO HACIIETOBAHHS 1
MIPU3HAKOB
CuerieHHOE HacienoBaHue pu3HakoB. JlabopaTtopras padora Ne 5
26 | «/3y4yeHue pe3yabTaTOB MOHOTHOPHIHOTO H AUTHOPHUIHOTO 1 1

CKpPCIHIMBAHUSA Y ).IpO30(1)I/IJ'H>I Ha TOTOBBIX MUKpOIpcIapaTax»




27 | I'eneruka mona. HacnemoBanue MpU3HAKOB, CIETICHHBIX C TIOJIOM 1
W3menunBocTh. HenacnencTeeHHass M3MEHUYUBOCTD. JlabopaTopHas

28 | pabota Ne 6. M3ydyenune MoauUKaIMOHHON N3MEHYHUBOCTH, 1 1
MOCTPOCHUE BAPHALMOHHOTO Psiia M BAPHALIMOHHON KPUBOW)

29 Hacnencreennast usmeHunBoCTh. JlaboparopHas pabora Ne 7. «AHanu3 1 1
MyTaIMi y Ap030(QHUIIbI HA TOTOBBIX MHKPOITpENapaTax»

30 I'enernka yenoBeka. [Ipaktuueckas padota Ne 2. «CocraBienue u 1 1
aHaJIN3 POJIOCTIOBHBIX YETIOBEKa.
Cenexius Kak Hayka U Tiporiecc. JKcKypenus «OCHOBHBIE METOIBI 1

31 | mOCTHMXEHUS CENeKIUU PAacTeHUH U XKUBOTHBIX HA TUIEMEHHYTO 1
hepmy».

32 | MeTroJibl ¥ TOCTYKEHHS CETICKITMH PACTCHUH U )KUBOTHBIX 1

33 | UroroBas koHTpOIbHAs paboTa 1

34 | buoTexHONOTHS KaK OTPacib MPOU3BOICTBA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 7+2







