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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
HOIX0/0B K (OPMHUPOBAHUIO COJIEpXKaHMUS 3JIEKTUBHOTO Kypca «lIpakTuueckass Ouosiorus»
cocraBuny: KoHuenryaiabHble nonoxeHuss ®I'OC COO o B3auMo0OYCIOBIECHHOCTH IIEJEH,
COJepXKaHUs, pe3yabTaToB OOy4yeHHs U TPeOOBaHUI K YPOBHIO IOAIOTOBKH BBITYCKHHKOB,
NOJIOXKEeHUA 00 OoOmMX IensX M NPUHIUIAX, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
cHCTeMBl cpegHero oduiero obpazoBanust B Poccuiickoit denepanuu, a Takke MOJOKEHUS O
cneundurke 6MOJIOTHH, €€ 3HAUSHUH B TIO3HAHUH KUBOU IPUPO/IBI M 00ECTIEUeHUH CYIIECTBOBAHUS
yesoBeYecKkoro obmiectsa. CorimacHo Ha3BaHHBIM ITOJIOKEHUSIM, OIIPEIeNICHBl OCHOBHBIE ()yHKIINU
IPOTrpaMMbI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Tporpamma snexTUBHOTO Kypca «lIpaktndeckas 6uonorus» qaét NpeAcTaBiICHUE O ETsX,
00 oOmeil crpareruu OOy4eHHUs, BOCIUTaHMS M Pa3BUTUSA OOY4alOIIMXCS CpeACTBaMHU
aneKTuBHOTO Kypca «IIpakTrueckass OWONOTHS», OIpeneNnseT O0sM3aTeNbHOE MPEIMETHOE
COJIepXKaHUE, €ro CTPYKTYpYy, paclpelelieHHe M0 pas3jienaM M TeMaM, PEKOMEHIYyeMYHo
MOCJIEIOBATEIFHOCTh HM3Y4YeHHsT Y4eOHOro MaTepuasia ¢ Y4€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM 00pa30BaTEIbHOIO IMPOLECcca, BO3PACTHBIX OCOOCHHOCTEH
o0ydJarouuxcsi.

B nporpamme Takke y4yuTHIBAIOTCS TpeOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEIMETHBIM pe3ylibTaTaM O0y4eHHus B ()OPMHPOBAHUU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHON JeSITeIbHOCTH/YUeOHbIX JEHCTBUHA OOY4YaroUIMXCs IO OCBOCHUIO
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B mnporpamme snextuBHOro Kypca «lIpakTuueckas OuOJIOTHS» peaqn30BaH MPUHIIMIT
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM o0O0pa3e KU3HM U OEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HHUX
MPOIIECCOB B MPOTPaMMe 3JIEKTHBHOTO Kypca Y/AEJIeHO BHUMAaHHE MCIIOIBb30BAaHHUIO MOTyYSHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€I1eco00pa3HOro MOBEACHUS B OKPY)KaloLled MpUpOAHOH cpene,
aHalM3a BIMSHUS XO3SHUCTBEHHOW [EATEIHPHOCTH YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. Y CHIIEHUE BHUMAHUS K MPHUKIIAHON HANPaBIEHHOCTH JIEKTHBHOTO
kypca «[IpakTindeckast OMONOTHSI» MPOJUKTOBAHO HEOOXOIUMOCTBIO OOEeCTieueHus YCIOBUI st
peleHnss OJHOW W3 aKTyalbHBIX 3a7ay IIKOJBHOTO OHOJIOIMYECKOro O0pa3oBaHMs, KOTOpas
npezmnonaraeT GOpMUPOBAHUE Y OOYJAIONINXCS CIIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Otb60op coxepxaHusi >JMeKTUBHOrO Kypca «lIpakThueckas OHONOTHS» OCYIIECTBIEH C
HO3ULUH KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOWTH 3HAHWS M YMEHWHs, 3HAUUMbIE i1 (popMUpOBaHUS OOMIEH KYIBTYpHI, OTPEACISIOIIne
a/IeKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpYXKaIoLeH NpUPOAHON cpere, BOCTpeOOBaHHBIE B
MOBCETHEBHOMN JKM3HU W MPAKTHUECKOU JAesTebHOCTH. Oco00€ MECTO B ATOHM cHUCTeMe 3HAHUU
3aHMMAIOT D3JEMEHTBHl COJCpXKaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHUSA
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHE MHpa M I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHMOJIOTHYECKOr0 00Opa30BaHMs.

CrpyKkTypupoBaHHE COJEpKaHUs y4yeOHOro MaTepuaja B IMpOrpaMMe IO OHOJIOTUU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
’KMBOM IIPUPOJBI, O €€ yPOBHEBOM OpraHU3alMy U HBOJIIOLMH. B COOTBETCTBUHU € 3THM B CTPYKType
3NIeKTUBHOTO Kypca «lIpakTryeckast OMOIOTUs» BBHIACICHBI CIECAYIOUINE COACPIKATEIbHBIC TMHUM:



«buonorus kak Hayka. MeToJpl HaydHOro Mo3HaHMs», «KieTka kak Ouoioruveckas crucTeMay,
«Opranusm Kak 6uosoruueckas cucreMay, «Cucrtema 1 MHOrooOpa3ue OpraHn4eckoro MUpa.

Llens snmextuBHOrOo Kypca «lIpakTrueckass Ouoyorus» — OBIAJeHHE OOYUYAIOIIMMUCS
3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3allid >KUBBIX CHCTEM pa3HOr0 paHra u
npuoOpeTeHne yMEHUH HCIONb30BaTh 3THU 3HAHMSA JJISI TPAMOTHBIX JCWCTBUH B OTHOLICHUU
00BEKTOB )KMBOW PUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHre IenM  WM3YyYeHHUs 9JEeKTHBHOTO Kypca «lIpaktuueckas Ouomorusi»
o0ecrieunBaeTcs pelieHrueM CIIEeIYIOIUX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HAaHUH 0 OMOJIOTHUECKUX TEOPHUAX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXalluX OCHOBOM ansi  (QopMUpOBaHUS
NPEJCTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayyHOrO IO3HAHMS,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIOMINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHre y 0O0yYaromIMXCs IMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH B MpoIllecce aHalu3a JAaHHBIX O ITyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAOB,
UeH U MOJIX00B K H3yYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiH;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmeld KyabTypbl, (QYHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLECHUBATH SBICHHUS OKPYXKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBAHMU 3HAHWH U OMBITA, MOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;

dbopMupoBaHue y 0OOYyYarOIIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAaHUH B TPAKTHYECKOW JEATEIHHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTUI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHBOM MPHPOIHI,
HE00X0IMMOCTH OEpEeXHOT0 OTHOLIEHHUS K Hel, COOMI0IEHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKHUX MCCIIEJOBAHUH;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPHI, IUTsl GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHUM UM YMEHUH B TMOBCEJIHEBHOM JKHU3HU JUIS OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH MO OTHOIIEHHIO K OKpYXaroulel cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHME U COOJIOZICHNE Mep MPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemgnero obmiero oopazoBanusi «buosorusi», nsyyaemas Ha 6a30BOM ypOBHE,
ABJISIETCA 00s3aTENIbHBIM YYEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MpPEIMETHOM o0sacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jnis n3yyenus 6Mooruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kitacce — 34 waca (1 gac B Hezelo).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorust kak Hayka. 1 yac

buonorus kak Hayka. CBsi3b OMOIIOTUM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTEeCTBCHHBIMU HayKaMu, (uiocodueit, 3TUKOW, ACTETUKOW W mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOW HayuyHOU KapTUHBI Mupa. CrcTeMa OMOJOTHYEeCKUX HayK.

MeTtop1 O3HAHUS KUBOM PpUPObI (HAOII0JeHUE, SIKCIIEPUMEHT, ONTUCaHUE, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpaumuu:

[Toptpetsr: Y. lapeun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHHE pPA3IUYHBIX METOJIOB NpPU H3YYECHUH
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucteMbl 1 X opranusanus. 1 yac

JXusele cucrempl (6MOCHCTEMBI) Kak IMpeaMeT H3ydyeHus Ouosnoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OuocucTteM M HX pazHooOpazue. YpPOBHU OpraHM3allud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «OCHOBHBIE NPHU3HAKH KU3HU», «YPOBHM OpraHU3allly KUBOH
IPUPOBI».

O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOeHHE KJIETKH. 4 yaca

XUMUYECKUH COCTaB KJIETKH. X UMUYECKUE DJIEMEHTBI: MAKPOJIEMEHTBI, MUKPOJJIEMEHTHI.
Bojza n MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpPAIbHBIX BelleCTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumblie
U 3aMEHUMBbIE AMUHOKUCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOMH
MOJIEKYJbl (TMepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHYECKUE
cBoiicTBa OenkoB. bronornveckue GpyHKIIMN OSITKOB.

®epmeHThl — OHojoruyeckue karaausatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TIJMKOTeH, LeJUlos03a). buonorunueckue ¢QyHKIUH
YTJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHI0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotuael — MOHOMEpBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u dynxunuun PHK. Bugst PHK. AT®: crpoenue u
(GYHKIIH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1ie Npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oeska.

Tumbl KJIETOK: »JyKapHOTHUecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoi kinetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIIUH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. lluromyazMa u e€ OpraHoOMJIBL
OnxnomemOpannbie opranouibl kietku: DIIC, anmapat ['omsmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IacTubl. IIporcxoxx1eHne MUTOXOHAPUH U IIIacTUA. Buasl
wiactua. HemeMOpaHHbIE OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPHOIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KIETKH. BriatoueHusl.

SAnpo — peryasaTopHbIi HeHTP KiIeTku. CTpoeHue siapa: sijaepHas 000J09Ka, KapuoIia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:



[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneitnen, P. Bupxos, k. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®paukiaun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubl u cxemsl: «llepuoanueckas TabnMIa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne MoJeKyibl 6enka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KJIeTKn», «CTpoeHue MKUBOTHOU KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIeBOAbI», «JIunuab.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HaOIIOICHMUIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 1. «M3ydeHune KaTadUTHUYECKONW aKTHMBHOCTH (pepMeHTOB (Ha
IpUMepe aMUJIa3bl WK KaTanaas3bl)».

JlaboparopHas pabora Ne 2. «M3yyeHHe CTpOCHMSI KJIETOK PACTEHUM, KUBOTHBIX U
OaxkTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ’KnzueneareJLHOCTDL KJIETKH. S 4acoB

OOmeHn BemiecTB, WIM MeTa0oOaU3M. AcCUMWIAIMUS  (IUIACTUYECKUM OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHHUs BEILLECTB U SHEPIrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponb depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HH Ha 3emiie. BriusHaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HMU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmienieHue  BemIeCTB, BbIJCIEHUE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKE. JTalbl JHEpreTuueckoro ooMena. I nmukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanue. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmarus u JHK. Peanuzanums
TeHeTHYeCKON MH(popMaIu B KieTke. ['eHeThueckuid KoJ M ero cBOWCTBA. TpaHCKpHUMIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnetounsie ¢popmbl ku3HU — BUpYCHL. McTopus otkpbiTHs BupycoB (/1. U. ViBanoBckwmil).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,
’KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nummyHonedunura uyenosexa (BUY) —
Bo30ymutens CIIM[la. OOparHas TpaHCKpUNIMS, peBepraza W wuHTerpasa. llpodumakThka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tunbel  muTaHus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenka», «leHermyeckuwii kony», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Pemmukanmsa JJHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunmusy», «buocunres
6enkay, «CTpoeHue KIeTKU», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHokeHHEe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB. 3 yaca



Knerounslii muki, WM KU3HEHHBIM MK kieTkd. WHTepdasza u mwuros3. IIpomeccsl,
nporekaromuye B uHTepdaze. Permmkamums — peakius marpuunoro cuHre3a IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knerkn —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasdmue Ha pa3HbIX CTaIASIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — alloInTo3.

DopMBI pa3MHOKEHUS OPraHU3MOB: OECIIOJIOe U MOJIOBOE. Buapl 6€Croioro pa3MHOKEHUS:
JIeJICHUEe HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTHBHOE
pasMHOKeHue. cKkycCcTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiios. Craguu meiosa. [lporeccsl, mpoucxomsiiue Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpica 1 3HaY€HUE MEH03a.

["ameTorenes — mnpoiecc oOpa3oBaHUsl MOJOBBIX KJIETOK Y )KHMBOTHBIX. [10JI0BBIE Kele3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30up,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHHUS —SHIEKICTOK H
crepmaTo3onaoB. Omioaorsopenue. Ilaprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranorene3. [loctamOpuoHansHOE pa3BUTHE. THUIBI MOCTAMOPUOHATILHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHOYHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOre€He3 BETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OMIIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KimeTouHbli mukimy, «Permkarus
JHK», «Muto3z», «Meio3», «[Ipsmoe u Henpsimoe pa3BuTHe», «['ameTorenes y MiIeKOMUTArOIINX
1 4yenoBekay, «OCHOBHBIE CTaIMA OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«SiexkIeTka MIEKOMUTAIIETr0», «KapuokrHes B KJIeTKaxX KOPEeIIKa JIyKa», MarHUTHAsE MOJENb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

Jlaboparopunas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieicTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB. 3 yaca

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Pojib LHUTOIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
reHeTuKu. MeToapl TEeHETHKHA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUSA. | eHeTnYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAcJEAOBaHUS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHaenem.
MonorubpuaHoe CKperpBanue. 3aKoH eIMHO00pa3usi THOPUIOB NEPBOTO MoKoJieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uwctorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.



JuruOpunHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJICNOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAJIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPENIETIEHHsI TEHOTUIIA OCOOU.

CueruieHHOe HacjienoBaHue Tnpu3HakoB. Pabora T. Moprana mno cHeIJIEHHOMY
HacJleJ0BaHMIO reHoB. HapyiieHue cuensienysi reHoB B pe3yibTaTe KpOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 110Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpelbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuannonHsbiil psg u BapuaunoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinnu. CBOHCTBA MOIU(PUKANMOHHON U3MEHIHMBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. YacToTa u
MPUYUHBI MyTariii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIIEICTBEHHOMN
usMenunsocty H. . BaBuiosa.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, LUTOTCHETHUYECKUH, OUOXUMUYECKUN, MOJIEKYISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TE€HOTUIIA: IOJIHOIN€HOMHOE CEKBEHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomotpio [1[P-ananmmu3za. HacnencrBennsie 3aboseBaHus
YyeJoBeKa: TeHHble OoJje3HH, OOJe3HM C  HACIEACTBEHHOW MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYEHHWE MEIAUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOT€HETHYECKask OCHOBAY,
«3aKkoH paclIelJIeHUss M €ro IMTOIeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TrameT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meio3», «B3aumonelicTBUE aJlJIeNbHBIX TEHOBY, «[ eHeTHYeCKne KapThl paCTEHHU, ’KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTanroHHas
U3MEHYUBOCTbHY.

O6opynoBanue: Monaenu-ammukanun «MoHOTHOpUAHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHEe», «/{urubpuanoe ckpemuBanue», «llepekpé€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox mOCEeBHOW».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTHOPUAHOTO U JTUTHOPUIHOTO
CKpEIIUBAHUS Y TPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnast pabora Ne 6. «3yyeHne MoauduKanMOHHON N3MEHUYNBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Ps/1a ¥ BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabora No 7. «Awnanu3 wMyranuid y JApo30oduiIbl HAa TOTOBBIX
MHUKpOIIpenaparax.

[Tpaktrueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTOBHBIX YEIIOBEKAY.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI TI0 BHUOJIOTMN HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs IpenMera «buonorus» BblIeICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOy4YaIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHusl, HAJIMYME KOJOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTHU CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCfI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaOXEHUSI K 3aKOHY U TPaBOMOPSAKY, YEIOBEKY TPyAa W CTapuieMy MOKOJICHHIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJuluUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOro mpeamera «buomorusy MOMKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIEeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MHPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHBIX,
MO3HABATENIbHBIX M UCCIEIAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHol, ropaocTu 3a cBOM Kpaid, CBOIO
Ponuny, cBoli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIETUIO U TAMSITHUKAM MPUPOJIbL, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAYEHUs OWOJOTMH B IO3HAHWW 3aKOHOB TPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOT0 HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS [EHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B DPa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJLTYPbl 30POBbSI M
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHasi ¢u3NyecKas AaKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HEMPHUSTUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aAJIKOTOJIS,
HApKOTHUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COIMAIbHOMN HANPaBIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO JIESATEIbHOCTH;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSKEHUU BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKONW KyIbTYpBI: MPHOOPETEHUE OMbITa TUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel X pPelicHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpPU PEIIeHUU TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOI0IEHUE



IIPaBWJI TIOBEJEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJAronpHUsATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBbHOM NpaKkTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsL HAykKl M OOLIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuudUuku OHONOrMM Kak HayKd, OCOo3HaHHs €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMUYECKUX MPO0JIeM U oOecreueHus nepexoaa K yCTONUMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JeiaTb OOOCHOBAaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo6JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBHUM C IKM3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS Yy4eOHOTO Tpeamera «BHOJOTHS» BKIFOUYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeMeTHBIE) 00IICHayYHbIC TTOHATHUS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIeAOBaHUEe, HAOMIOAEHNE, W3MEpPEHUE, SKCICPUMEHT U JPYTHX), YHHUBEpCaIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (QPYHKIIMOHAIBHONH TPaMOTHOCTH U COIMAILHOW KOMIIETEHIIUH OOYYaroIIuXxcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHBIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBbIC Yy4eOHBIC MACWCTBHS B IIO3HABATEIHHOU U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBRi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUs, KJIacCHU(pUKAIMK, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHMUECKUX ITOHSATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHUECKUE MOHSATUS JJIsl OOBSCHEHUsS (AKTOB W SIBICHHHA IKUBOM
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIINXCS MaTEPUATbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTbh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CTOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH IO TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYIYCHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
WX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATEIBHYIDO M  MPAKTHYECKYyI0  00OJacTw
KU3HEEATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHMHAJIBHBIE IOAXOABI M PEIICHUs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSl B PA3IMYHBIX MCTOYHUKAX HH(pOpMaIMM (TEKCTe ydeOHOro mocoodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBICHUSI, KPUTUUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUNBOCTb;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (OpMY NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbIM S3bIK B KauyecTBE CpEeACTBAa IMpH paboTe ¢ OHOIOrMYecKoi
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3alUThl HH(pOpMALMU, HHOOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBAThb B JUAllOre
WIM JUCKYCCHU MO CYLIECTBY 0OCYyXJaeMoil TeMbl (YMEHHUE 3a7aBaTh BOINPOCHI, BHICKA3bIBAThH
CYXKIEHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUlaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHS KOH(PJIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIMKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMHU OOIIEHUS M B3aMMOJCHCTBHS, NMOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTHYECKON MpoOiIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb MTPUMEHEHHS TPYITOBBIX
¢dbopM B3auMOEHCTBYS PU pEeLICHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

IPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUHN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B DPA3JIMYHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnus:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHIO K JKHBOM NPHPOJE, CBOEMY 30POBBIO U 3OPOBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PEIICHHUS MPoOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JAEATCIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CHTYaIlMH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHus: nporpamMmmbel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHWUM, BHJbBI
JeSITebHOCTH TI0 MOJYYEeHUIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B Pa3NIUYHBIX y4EOHBIX
CUTYallUsX, a TAKKE B peaIbHbIX dKU3HEHHBIX CUTYallMUsIX, CBSI3aHHBIX ¢ Onosiorueil. B mporpamme
IpeMETHBIE PE3yNIbTaThl MPEACTABICHBI IO roJiaM 00yUeHHs..

[TpenmeTHble pe3ynbTaThl OCBOCHUA yueOHOro npenmeta «bruonorus» é 10 knacce 10IKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OWOJIOTMM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PeICHHs dKU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEeBpAIleHUE YHEPTUH ), TOMEOCTa3 (CaMOperysus),
YPOBHEBAas  OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEAEHUE  (PENpOoayKLHs),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us ¥ MPOUCXOXKICHHS KyIbTypHbIX pacteHuii H. U.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBJICHUH, OpraHu3alus M IPOBEJEHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYLIECTBEHHBIC IPU3HAKM BUPYCOB, KJIETOK IPOKAPHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30ITaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIOJCH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepuallbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

Kouu4vecTBO 4yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0GPA30BATETBLHBIE
padoTbI padoThbI pecypen
bu6mmoreka [IOK
. buonoris kak Hayka . 05 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0,5 https://m.eds00.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 4 2 bubmorexa LHOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKuzHenesaTeabHOCTh KIETKH 5 2,5 https://m.eds00.ru/7f41c292
5 HacnencrBeHHOCTH M1 U3MEHUYUBOCTD 5 o5 bu6mmoreka [IOK
OpPraHUu3MOB ’ https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
6 (CeneKis Opranu3smos, 1 0.5 https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O 17 85

ITPOTPAMME
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INOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC

Ne ]

u/n Tema ypoka

buoaorna kak HayKa

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

1 yac

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

1 Meroabsl no3HAHUS KUBOK
npupoasl. [Ipakrnueckas
pabota Ne 1 «Mcnonp3oBaHue
pa3IMYHBIX METOJOB MPHU
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY

ZKuBbie cucTeMbl H X
OpraHu3anus

luac

0.5

bubmuoreka [IOK
https://m.eds00.ru/863e6122

1 buonoruyeckue cCUCTEMBHI,
2 IIPOLIECCHI U UX U3YYEHHUE.
[TpakTuyeckas padora Ne2

XHUMHYECKHI COCTAB U
CTPOCHHUE KJIETKH

4gaca

0.5

bubnunoreka LIOK
https://m.eds00.ru/863e6564

1  IIpaktuyeckas padora Ne3
«XUMHYCCKHUU COCTaB
KIIeTKI». Boma n
MUHEpaIbHBIE COJH.

2  benku. CocraB U CTpOCHHE
6enkoB. PepMEHTHI —
OuoJoru4ecKue
Katanuzaropsl. [IpakTudeckas
pabora Ned «M3yuenue
KaTaJINTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha puMepe
aMHJIa3bl WM KaTanasbl)»

0,5

0.5

bubmmoreka IIOK
https://m.eds00.ru/863e674e

but6mmorekxa [IOK
https://m.eds00.ru/863e6b72
but6mmorekxa [IOK
https://m.eds00.ru/863e6b72
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[IpakTuyeckas pabora Ne5 Bu6muoteka [JOK
5 «YrneBonasl. Jlunubl 1 05 https://m.eds00.ru/863e6870
HyxJienHOBbIE KHCIIOTHI. ’ Bu6mmoteka [JOK
ATD» https://m.edsoo.ru/863e6d5c
[TpakTrueckas padora No6
6 «Kerka kak 1ejoctHas 1 0,5
JKABAsi CHCTEMA
KuzneneareJLHOCTD
SyacoB
KJIETKH
o
7 bemrme s no et ) 05 Bumorerca LIOK
’ https://m.edsoo.ru/863e7c98
®doTtocunTe3. XeMOCHHTE3)
g Bemerme s o nene. . 05 Bmioterca LIOK
. ’ https://m.edsoo.ru/863e7aae
DHepreTHYecKuii OOMeH»
[TpakTrueckas padota Ne9
9 «Perrenune 3agad mo Teme 1 05 bubnunoreka LIOK
JKV3HEHHBIN LUK KIETKH. ' https://m.eds00.ru/863e7dc4
Jenenue kaeTku. MuTo3»
[IpakTuueckas padora NelO
10 «Pelenue 3agad mo Teme 1 05 bubnmorexa [IOK
buocunres 6enka. Peaknys ! https://m.eds00.ru/863e796e
MaTPUYHOTO CUHTE3a»
[TpakTuyeckas padora Nell
11 «Pemenue 3ama4 mo Teme 1 0s bubmuoreka [IOK
TpaHcnsus — OUOCHHTE3 ! https://m.eds00.ru/863e796e
Oenkay
HacaencrBeHHOCTh B 5
H3MEHYHBOCTH OPraHU3MOB JacoB
ITpakTuueckas padora Nel2
12 «I?CI_HCHI/IC 3aﬂali)1 10 TEME 1 0.5 bubmorexa LJOK

Meiio3. OOpa3zoBaHue u

https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a

13

Pa3BHUTHE MOJIOBBIX KJICTOK.
Onog0TBOpPEHHEY.

[IpaxTuueckas padora Nel3
«Pemenue 3a1a4 1o teme
NunuBunyansHOE pasBuTHE
OpraHu3MOB

0,5

bub6nmoreka [IOK
https://m.eds00.ru/863e8436

14

[TpakTuueckas padota Neld
«l'eHeTnka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHUYHUBOCTH. Perienue
T€HETUYECKUX 3a]a4»

0,5

bub6nmmoreka [IOK
https://m.edso0.ru/863e86f2

15

[TpakTrueckas paborta NolS
«I'eHeTnka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHUYHUBOCTH. Perienune
TEHETUYECKUX 3a]au»

0,5

bubmuoreka [IOK
https://m.eds00.ru/863e8878

16

[TpakTrueckas paborta Nol6
«I'eHeTnka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYUBOCTHU. Perienue
TCHETHUYECKUX 331349

Cenexkuusi OpraHu3mMoB.

luac

0,5

bubmuoreka [{OK
https://m.edso0.ru/863e89a4

17

[Tpaktuyeckas padora Nel7
«Pemenue 3ana4 1o reme
MeTonbl ¥ JOCTUKEHUS
CEJIEKI[MU PACTEHHIA,
JKUBOTHBIX U
MUKPOOPTraHU3MOBY.

OBUIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

17

0,5

8,5

bubnmorexa LIOK
https://m.eds00.ru/863e9214
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[IpakTryeckue paboThl mpoBoIATCs ¢ ucnonb3oBanueM KM EI'D 2024 u 2025 rox
VYTBepxaeHs! Ha 3aceganuu MO yuuTteneil ecTecTBEHHO-MaTeMaTHUECKOro LIMKJIa,
nporokoi Nel ot 29.08.2024

YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Toxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narenscTBo «IIpocBenienne

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

B. B. Ilaceunux, I'. I'. lIgeno, T. M. EdbumoBsa; mox pexn. B. B. [Taceunuka. buomnorusi.
[Toypounsie pa3padotku. 10 - 11 kmaccer: yuebHOE mocodue a1t 001meo0pa3oBaTeIbHBIX
opranuzaiuii: 6a3oBblif ypoBeHs/ - M. [IpocBemienue

DJEKTPOHHOE MPUIIOKEHUE K YUCOHUKY (WWW.Prosv.ru).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1. Bubnumoreka ITOK https://m.edsoo.ru

2. bubnuoreka nugppoBoro odpazosarerabHoro kourenrta https://urok.apkpro.ru/

3. OtkpoiThiil kKOJITIEK: Bronorus http://college.ru/biology

4. B nomoup yuutento ouosoruu: oOpazosatenbHblil cait MECOH HI'TIY
http://fns.nspu.ru/resurs/nat

5. Baemkonbnas sxonorus. [Iporpamma «lllkonbHast 3K0JIOTHYECcKasi HHUIIUATHBAY
http://www.eco.nw.ru

6. Best Ononorus: HayuHo - oOpa3zoBarenbHbId mopTan http://www.sbio.info
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