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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY JJis
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4EeOHOro IMpeameTa
«buonorusn»  coctaBmwiM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIESIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cneruuke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeIOBeUeCKOTro obOmecTBa. COrylacHO Ha3BAaHHBIM ITOJIOKCHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
ydgeOHOrO TmpeameTa «buosorusy», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 1o paslieJaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

B nmporpaMMe mo OHONIOTMHM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOTMYECKOTr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, OJjarojaps 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PCHUS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHUS, MTPEACTABICHUH O 3JI0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNPHUpPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yIEJIEHO BHUMaHHUE HCIIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
[EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHOW HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JIsl pELIEHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbI, CIOCOOCTBYET HMHTETpAallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro Ipeamera
«buosorusi» COCTaBUIM OCHOBY HJisi ONpENENEeHUs MOAXOAO0B K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroluecs: JOJKHbI OCBOMTH 3HAHHUS W YMEHHMs, 3HAUUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEpKaHUs, KOTOPbIE CIIy>KaT OCHOBOMW 11711 (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUIUE COAEpKATENbHbIE TMHUU: «bronorus kak Hayka. MeTozsl
HayyHOro mo3HaHus», «Knetka xak Ouomoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuyeHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKaIlMX OCHOBOU
JUIsl (pOPMUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMmHpoBaHrE y OOYy4YalOIIMXCSA IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M MOAXOAOB K M3YYEHHIO JKUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydarommxcss oOmel KyJabTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHpa KWBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS dTHICCKHUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEICTBUM CBOEH JEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpasoBanust «buomnorus», m3zydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB IpeaMeTHOM 001acTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).

YUYET PABOYEH TPOT'PAMMBbBI BOCITUTAHUS

PaGouas nporpamma Bocriutanuss MAOY COL Ne 3 peanuzyercst B TOM 4ucie
U 4Yepe3 UCIOIb30BAHUE BOCIIUTATEILHOTO OTEHIIMANIa YPOKOB OMOJIOTHH. DTa
paboTa OCyILEeCTBISETCS B CIEAYOIUX (popmax:

= [loOyxnaeHue oOydaromuxcs co0II01aTh Ha YPOKE OOIIENPUHATHIE HOPMBI
MOBEJICHMUSI, TIPaBUjIa OOIIEHHS CO CTApIIUMHU (TI€AarOrHYECKUMU
pabOTHUKAMM) U CBEPCTHUKAMHU (00YUYarOIIUMUCS ), MPUHIIUIBI Y4eOHOM
JUCIUTUIMHBI U CAMOOPTaHU3aIINH.

» [IpuBiedeHre BHUMaHUS 00YHAONINXCS K IEHHOCTHOMY acleKTy
U3y4aeMbIX Ha YpOKax MPeIMETOB, SABJICHUH, COOBITUI uepes:

- IEMOHCTpAIMIO 00yYaroIMUMCs IPUMEPOB OTBETCTBEHHOIO, IPAaXAAHCKOTO
MOBEAECHUS, POSBICHUS YEIOBEKOIIOOHS U T0OPOCEPIEUHOCTH

- oOpallleHMe BHUMaHMs HAa HDABCTBEHHBIE ACMIEKThl HAYUYHBIX OTKPBITHH,
KOTOPbIE U3YYAIOTCS B JAHHBIM MOMEHT Ha YPOKE; Ha MPEeACTaBUTENEH
YUEHBIX, CBI3aHHBIX C M3y4YaeMbIMU B JAHHBIII MOMEHT TEMAaMH, Ha TOT
BKJIaJl, KOTOPBII OHU BHECIIA B Pa3BUTHE HAIIEH CTpaHbl U MUpPA, HA
JIOCTOMHBIE MOJIpaskaHus PUMEPHI UX KU3HU, HA MOTHUBBI UX

IIOCTYIIKOB;

- HCHOJIb30BaHME Ha Ypokax HWH(GOpMAaIMKM, 3aTparuBarolleil Ba)KHbIE
COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKHUE BOIIPOCHI.

* Hcnonb30BaHME BOCIUTATENbHBIX BO3MOKHOCTEN CO/IEpKAHUS yueOHOTO
npeameTa st GOpMHUPOBAHUS Y O0YUAIOIIHUXCA POCCUMCKUX TPATUIIUMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX IEHHOCTEH uepe3 moa00p
COOTBETCTBYIOIIUX 3314 JIJIsl PEIICHHUSI, TPOOJIEMHBIX CUTYyaIUi s
oOCYyXJIeHHUS B KJ1acce.

* Bxjro4eHHe B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE TOMOTAIOT MOIEPKATh
MOTHUBALIMIO 00YYaOIINUXCS K MOTYYEHUIO 3HAHUH, HAJTa)KUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacCe, MOMOTatoT
YCTaHOBJICHUIO 100pOKETaTeIbHON aTMOC(EpPHI BO BpeEMs ypoKa.

» JlpuMeHeHuEe Ha ypOKE€ MHTEPAKTUBHBIX (HOpPM pabOThI, CTUMYIMPYIOIIUX
MO3HABATEJIbHYIO0 MOTHUBALIUIO 00YYAIOIINXCSI.



[Ipumenenne rpynmoBoil pabOTel WM paboOThl B Mapax, KOTOPbIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHON pabOTHI U B3aMMOACHCTBUIO
C IPYTUMHU 00YyYaroIuMHUCS.

Br10op 1 ucronp30BaHue HA YPOKaX METOJ0B, METOAMK, TEXHOJIOTHUHA,
OKa3bIBAIOIINX BOCIIUTATEIHHOE BO3/ICHCTBHIE HA TMYHOCTh B COOTBETCTBUU
C BOCIIUTATEJIbHBIM HJICAJIOM, IIEJIbIO U 33/Ja4YaMH BOCITUTAHHUSL.
WMuununpoBaHue 1 MoaIep:kKa UCCIeI0BaTENbCKON AeSITEIbHOCTU
HIKOJILHUKOB B (hOpMe BKIIIOUEHUS B YPOK Pa3IUUYHBIX UCCIIEI0BATEIbCKIX
3aJaHMii U 33/1a4, YTO J1aeT BO3MOKHOCTh 00yUaronmmMes npuodpectu
HaBBIKM CAMOCTOSITEJILHOTO PEIICHUs TEOPETUUECKON MTPOOIIEMBI,
reHEepUpOBaHus U 0HOPMIIEHUSI COOCTBEHHBIX TUIIOTE3, YBAKHUTEIBLHOTO
OTHOIIIEHUS K UYXKUM HIeIM, ITyOTMIHOTO BBICTYIIJICHUS,
apryMEHTHUPOBAHHUS U OTCTAaUBaHUS CBOCH TOUKH 3PEHUSI.

YcTaHOBIICHUE YBAKHUTEIBHBIX, TOBEPUTEIHHBIX, HE(HOPMATHLHBIX
OTHOIIICHUH MEXy YUUTEIEM U YICHUKAMH, CO3JaHIE Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUM MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ouosoruu. OTnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpTraHU3aAIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
GyHKIIUU OCIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenune u GpyHKIMH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opra”oubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxoxieHne MUTOXOHJpUN W TiacTul. Bunabl mactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHue MosieKybl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK pPAaCTCHUI,
JKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHoOBasg (a3pl ¢doTocuHTe3a. Peakiun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KIETKe. | eHETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. cTopust oTkpeiTust Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Meradonuzmy, «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHne KIETK», Moesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TaluvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxoasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosiie Ha CTaAusX Meio3sa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUH CMBICT H
3HAYEHHUE MENo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKM U sIMYHMKU. OOpa3oBaHWE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HenmpsiIMOe pa3BUTHEY», «l 'aMeTOreHe3 y MIECKONMUTAIOMNX U
4yesioBeKa», « OCHOBHBIE CTaUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M K3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHWU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB IIECPBOTO
nokoyieHusa. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OomMoOramMeTrHsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHepatuBHble MyTanuu. CTBOJOBBIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEAUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LHATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHHS W €ro LUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTU HAaCleIO0BaHUS,
CUEIJIEHHOTO0 ¢ TonoM», «KapuhoTuIbl 4elloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

OOopynoBanue: MOAEIH-ANIIUKALIUA <« MOHOTHOPUIHOE CKpPELIMBAHHEY,
«Hemonnoe npomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHMOPUAHOTO W
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Jpo30¢puisl Ha TOTOBBIX
MHUKPOIIPETapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpoLecC. 3apOKICHUE CEJIIEKUUU U JTOMECTHKALMS.
Yuyenue H. W. BaBwioBa 0 1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OLEeHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpemnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIXKEHMsI CEeNeKIUMU pAaCTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

bHoTexXHOJIOTHA KAk OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKONIPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl MPOUCXOXKIAEHUS W MHOTroo0pasus
KYyJBTYPHBIX pacTteHui», «llopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0bEKTHl OuOTEXHONOTUMY, «KIeTOuHbBIE KYIBTYpHl H
KJIOHHpOBaHKe», « KOHCTpynpoOBaHHE U IIEPEHOC TEHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIIICTBEHHbBIE PACTECHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJOTUHU. BiusiHue HBONIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IMUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IMyTEeH Yy BCeEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUIIBI ABOJIONMK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lOmymnsiliMOHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO0A AT TALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxkeHue OT HecleuUaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs padalysl.

JlemoHcTpanum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObI 32
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BodoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX U pacTeHuil», Mozenb amnmnukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M mNaHcHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIIOLMS.
@opMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mNepuonbl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckas 3pa W €€ mnepuoAbl: MAJCOT€HOBBIM, HEOrE€HOBBIN,
AHTPOITOTr€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHKA YeT0BEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM oTOOp. OOmecTBeHHbIH 00pa3 KHU3HU,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3ra, 00pa3 JKU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHne CoaHeuHON cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kietka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHUYECKHMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moan», «/pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «l[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAMEHHBIX OPYIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PadOThI:

[TpakTrueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIepaTypa, BIaXHOCTb. DoToneproan3M.
[Ipucnocobnenusi OpraHM3MOB K  JICWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHMS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Peryssusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuogusm», «llonmynsuum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luimesbie nenm.

JlaGopaTopHblie ¥ NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH W3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBasi). Buasl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKoJioTUYecKne CHUCTeMbl (dKocuctembl). [loHsitTue 00 »sKOcHCcTeMe W
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muImeBble) YPOBHH OKOCHUCTEMBI. [lWmieBble IeMM U CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCHCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pasHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouocheprl. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTIepo/ia,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['11oGanpHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCHoJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBbie 1enn», «bHOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JIECUCTBUSA Ha IpUpOAy», «DBaxueilmme HCTOYHUKU
3arpsi3HCHMSI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBJIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBwiii d3GdexTy, «DaKTOPhI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oobmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mprUpoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PactutenbHbIe coobmEecTBay, Koiekun «buonenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
’KUBOTHBIX, TPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOEHHUSl  OOydaloIMMHUCS HIpOrpaMM CpelHero ooOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUA mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
I'PAKIAHCKON UJIIEHTUYHOCTH — FTOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOOIIPENEJCHUIO, HaJluyue MOTHUBAaUMM K OOydeHHI0 OHOoJoruu,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIUN pPa3BUTHA OUOJIOTMYECKOrO
3HAHMSI, TOTOBHOCTh U CHOCOOHOCTh OOYYarolMXCsl PyKOBOACTBOBAThCS B CBOEH
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMHU, NPUCYIIMMHU CUCTEME
OMOJIOTMYECKOro  00pa30BaHUsl, HAJIMYUE HKOJOTUYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTb LIEJIA U CTPOUTD KU3HEHHbIE TUIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS NpeaMeTa «buonorus» AOCTUTarTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU L[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBUJIaMU U HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHENM NO3WLIMM JIMYHOCTH, NaTPUOTHU3MA,
YBOKEHMS K 3aKOHY M IPABOIIOPSAAKY, YEJIOBEKY TPyZa U CTapLIEMYy IOKOJICHUIO,
B3aMMHOIO YBaXXCHUs, OEpEXKHOr0 OTHOIIECHUS K KYyJIbTYpHOMY HACICAUIO U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buomorus
JOJKHBI OTPakaTh TOTOBHOCTh M CTIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOJACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH TMO3ULMEH JUYHOCTH, CHUCTEMON ILI€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUICKOIro OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO



OMbITA U ONbITA JAESITEILHOCTU B MPOLECCE Pean3alii OCHOBHBIX HAIpaBJICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YKCJIE B YACTH:
1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIEeCTBA;

OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PELICHUN y4e€OHBIX M MO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOUIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UJCHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pe]l
Ponunoil, ropaoctu 3a CBOM Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKAX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPO/JIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHH U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINUX 3/JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0JI00HE;

FOTOBHOCTh K AKTHUBHOW JESATEJIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS DKOJOTHMYECKON KYJIbTYphl: MPUOOPETEHHUE ONbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNPHUOOpETaeMble MPU H3YyYEHUU OUOIOTHH
3HAHUS W YyMEHUS TpU pEUIeHUH NpoO0JeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BpPEHd  OKPYXKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cheru@UKA OHOJIOTMM KaK HayKd, OCO3HaHus €& poiu B
(GOpMHpPOBaHUM PALMOHATIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTEeH BBIXO/A U3 TI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJs aHaiau3a u
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA M MPOUCXOAANINX B HEM M3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHMS HAa OCHOBE HAy4dHbIX (aKkTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOJTYyYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpo0yieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1O OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHs yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI OOYyYaIOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPAKAIOUINE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbI (paKT, NPUHUMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIEeIOBaHUE,  HAONIOJIEHHE, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
yHUBEpCalIbHbIC Y4eOHbIC JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYalollUXcs, CIOCOOHOCTh
00yJaroIuXxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJbHBbIC yYeOHBIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaaaenue YHHUBepPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHyeckKue AecTBHUSA:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaJIU3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, Ki1acCu(HUKAINK, 0000IICHHUS), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMpENeNATh 1eMU JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJIICHHBIMHU IEJISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAaKTOB W SIBJICHHMA
YKWBOW MPUPOJIBI,



CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIC cpeactBa IS IpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3ei M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ Y4ETOM aHaIM3a MMEIOIIMXCS
MaTEepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESTEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE AelCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJI30BaTh PA3JIMUHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalMH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX M COL[MAJIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJacCTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE WJIEU, MpeJiaraTb OPUTHHANBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHHS, KPUTHUECKH OLIEHHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI yUeOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TMpEACTAaBIICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBA Npu paboTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJE€Th  HABbIKAMU  pAaclO3HABaHMS U 3alIUThl  HMH(OpMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JAelCTBUSIMM:

1) o01ienue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM O CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN NPYTUX YYaCTHHKOB
JAajiora Wi TUCKYCCUH);

pacro3HaBaTh HeEBepOaJibHble CpEJCTBa OOIIEHMs, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) coBMecTHAasl 1esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOIOTHIECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEHUCTBUM C y4y€TOoM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh I[EJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATH IUIAH JEHCTBUM,
pacmpenenarb pojud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

IpemlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IIO3ULHWHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByajieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOOJIeM M HX
pELIeHMS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYINKAaX IO OTHOLIEHUIO K >KMBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUMsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEPIIAEMBbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU I OIEHKH CHUTYalluH, BBHIOOpa
BEPHOT'O PEIICHUS;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
TeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

IPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pPe3yiIbTaTOB
NEeATEeTLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI NEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3jMYHBIX YYEOHBIX CUTYyalHsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs! yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OUOJIOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATH COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB MU TOHSITHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3AIIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEIECHHE (PENPOIYKLA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) n yueHus (0 LEHTpax MHOrooOpasus u



IIPOUCXOXKACHUS KyJabTypHbIX pactreHuil H. M. BaBunosa), onpenenste rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJICTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTUN: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  ADKCIIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IIPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro OoOMEHa, XEMOCHMHTEe3a, MHTO3a, Meino3a,
OIUIOZOTBOPEHUS, PA3MHOXKECHUS, HWHAUBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbs M 30POBbA
OKPY>KaIOILKX JII0/IeH, COOI0EHUS] HOPM I'PaMOTHOIO MOBEJACHUSI B OKPYXKaIOLIei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE peIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpPEJCKa3aHUsl HAaclIeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MIpPaKTUYECKUe padOThl, COOIHOIATH
npaBuia npu pabore ¢ ydeOHbIM U 1a00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMsSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011251 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAay4YHON KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHMS, O BKJIAAE POCCUICKHUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJECpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIONYJISALNS, TeHOGOH/, SBOJIOLHMS, ABMXYIIUE CUIBI ((PaKTOPHI) ABOJIOLUH,
PUCHOCOOJIEHHOCTh OPraHu3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHUE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit somonuu A. H. CesepiioBa, yuenusi o ouochepe B. . Bepnaackoro),
ONPEIENISTh TPAHULBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHHE BJaJIeTh METOIAMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, MONYJSALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B U  JKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHNBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJyYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJIS NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HM C 1IeJbl0 oOecriedeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 30POBBSA
OKPYXAaIOIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIeH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1a4l, COCTABISATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1IeNU MUTaHUS);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE M TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HH(OPMAILIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHHUS U3



pa3IMYHbIX UICTOYHUKOB (CpelCcTBa MacCOBOM MH(OpMAINH, HAYYHO-TIOMYJIIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OajdbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMS,
000011as OMOJIOTMYECKYI0 UH(OPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.

KpnTeplm OLlcHUBaAHHUA OCHOBHBIX (l)OpM TEKYHIEro OlCHUBaHUS

YcTHbII onpoc (MHIMBUAYATbHBIA U (PPOHTAIILHBIN).

Y CTHBIN onpoc, 0COOEHHO (PPOHTATIBHBIN MMO3BOJISIET OLIEHUTh OOIIEE OCBOECHUE
yueOHOro Marepuasna, HoO He JaeT MOIy4YHTh [TOJIHOE MPEACTaBIEeHUE 00 YpOBHE
OCBOCHMsI 3HaHUU. IHAMBUAYaIbHBIN ONPOC IMO3BOJISET MOJIYYUTh PEACTABICHUE
O MOJIHOTE 3HAHUW yUEHUKa, TITyOUHY €ro CyKJIEHHU, CaMOCTOSATENBHOCTh U
KyJIbTypy peud. OCOOEHHOCTBIO YCTHOTO OTBETA 10 OMOJIOTHH SABIISETCS
UCIIOJIb30BaHUE CXEM M WIUITIOCTpalui, Tabnuil, repoapHbIX 00pas3LoB,
HaTypaJIbHbIX 00BEKTOB.

[Tpu olleHMBaHUM YCTHBIX OTBETOB LIEJIECOO0OPA3HO MOIb30BATHCS CAEAYIOLIUMU
KPUTEPUSIMU:

0TMETKA «5» CTaBUTCH, €ClIM 0Oy4atoWwmMnCca TOKa3bIBaET HCUEPIIHIBAIOIINE
3HAHMS CYLIIHOCTH MPOIECCa, SIBJICHUS, TEOPUH, 3aKOHA, 3aKOHOMEPHOCTH,
IPaMOTHO MCHOJB3YET AJI1 OTBETa OMOJOTUYECKYI0 TEPMUHOJIOTHIO, JIOTUYHO O
00OCHOBAHO BBICTPAUBAET apryMEHTALIMIO, CHOCOOEH MPUMEHSITh 3HAHUSI B
HE3HAKOMOW CHTYyallly, CAMOCTOSATENIbHO UCIOJIb30BaTh HATJISAHBIE U
JIEMOHCTpAllMOHHbIE TOCOOMSI U MaTepUasbl; OTBET MPaBUJIbHBII U MOJIHBIH;
OTMeETKA «4» CTaBUTCS, €CIIM YUYEHUK [TOKA3bIBAET TOCTATOYHOE, XOTSI U HETIOJIHOE
3HAHME MaTepuasa, J10MyCKaeT HE3HAUYNTEIbHBIE TOIPEIIHOCTH WU PACXO0XKICHHUS
C BEPHBIM PELICHUEM, IOATBEPKIAET OTBET IPUMEPAMH, MTOJIb3YETCS
OMOJOTUYECKON TEPMHUHOJIOTHEN, CTOCOOEH MPUMEHSTh 3HaHUS B 3HAKOMOU U
U3MEHEHHOU CUTYyaIUsIX, CAMOCTOSITEIHHO UCIIONB3YET HATJISAHbIE TOCOOUS U
JIEMOHCTPALIMOHHBIE MaTepUalibl; OTBET MPABUIIBLHBIN, HO COJIEPKUT
oTpe/ieieHHbIE TPOOEIbl B U3JI0KEHUN MaTEpHAIa;

0TMeTKA «3» CTaBUTHCS, €CITU O0YYaIOIIMICS OKa3bIBaeT 0a30BOE MOHUMAaHUE
y4eOHOro Marepuaa, IEMOHCTPUPYS HETOCTATOUHYIO €ro c(hOpMUPOBAHHOCTb,
uMeeT poOebl B 3HAHUSX, TOMYCKAET OIIMOKY U HETOYHOCTH B (POPMYITUPOBKE
OTBETA, CJIad0 apryMEHTHPYET CBOM OTBET, 3aTPYAHSIETCS B IPUBUACHUN
PUMEPOB, WIUTFOCTPUPYIOLIUX MPOLECCHI, SBJIECHHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
paboTaet ¢ HarfSAHBIMU TOCOOUSIMU U JI€MOHCTPALIMOHHBIMU MaTepraIaMu
UCKJIIOYUTENHHO 110 TOTOBOMY 00pasily, 0€3 MpOsBIECHUSI CAMOCTOSITEIbHOCTH;
O0TMETKA «2» CTaBUTCS, €CIH 00yJaromuiics He 6a30Boe MOHUMaHuE Y4eOHOTO
MaTepHuaa, He BBIIOJIHAET 3aaHusl 10 00pasily, HE MOKET ONPEIEIUTh U



UCIIPABUTh IPyObIe OIIMOKHU JakKe MPH MOMOILY YYUTENS;, HE yMeeT paboTaTh C
JEMOHCTPAllMOHHBIMUA MaTepUaJaMH U HarJIiJHbIMUA [TOCOOUSIMMU.

IIucsMeHHbIe Pa00OTHI TPOBEPSIOT 3HAHUS BCEX 00YUAIOIIUXCS OJTHOBPEMEHHO,
0osee 00BEKTUBHBI, AAIOT BOZMOXHOCTH MOJIYYUTh CPABHUTEIBHYIO OLICHKY
3HAHMM KJ1acca, BBIABUTH OLIMOKHU KJlacca B LIEJIOM U Y KOHKPETHBIN YYEHUKOB, U
c/ieNlaTh BBIBOJI O 11€J€CO00Pa3HOCTH MPUMEHIEMON YUUTEIIEM METOANKU
npenogaBaHusl.

[TuceMeHHas MpoBEpKa OCYIMIECTBIACTCS B BUAC OMOJIOTHIECKUX TUKTAHTOB,
MPOBEPOYHBIX U CAMOCTOSITENILHBIX pa0OT, TECTOB, OMOJIOTMYECKUX 3a/1au.
Buosiornyeckuii JTMKTAHT COCTOUT U3 MEPEYHS BOIPOCOB, TPOBEPSIONINX 3HAHUS
Ha PENPOJYKTUBHOM YPOBHE, TPEOYIOMIMX OBICTPBIX U KPATKUX OTBETOB.
Hanpumep: 3HaHue onpeaeiaeHus TEPMUHOB, POPMYITUPOBKU HAYUHBIX TEOPU,
3aKOHOB, YUCJIOBBIE 3HaUEHUA U TIp. [71s1 ynobcTBa mpoBepku paboThl y100HO
UCITI0JIb30BATh KOJIMYECTBO 3a/IaHUii, KpaTHOE NATH. [Ipu orieHke 6MoI0rnieckoro
JMKTaHTa BO BHUMAHKUE MPUHUMAIOTCS CJIEYIONIUE KPUTEPUH:

oTMeTKa «5» — Bce oTBeThI BepHBI 5—10-15 (100%);

0TMeTKa «4» — IpaBWIbHBIX OTBETOB 4—8—12 (80%);

0TMeTKA «3» — IpaBWIbHBIX OTBETOB 3—6—9 (60%);

0TMETKA «2» — IpaBWIbHBIX 0TBETOB 2—4—6 (40%).

TecTupoBaHue — KOHTPOJIb 3HAHUM U IIPEIMETHBIX YMEHHUM MPHU MOMOILIN TECTOB
pa3IUYHOro TUMNa. TeCT COCTOUT U3 BOIIPOCOB PA3HOTO TUIA C BApUAHTAMHU
OTBETOB (C BEHIOOPOM OJHOTO UJIM HECKOJBKUX BEPHBIX OTBETOB, C JIOMIOJIHEHUEM
OTBETA, HA YCTAHOBJIEHHUE COOTBETCTBUS, MTOCIIEI0BATEILHOCTH IIPOIIECCOB U
SIBJICHUU U JIp.), U3BECTHBIX )KECTKUX KPUTEPUEB, OOPAOOTKHU U aHAINU3a
pe3yabTatoB. TecToBbIC 3aJJaHUs MOTYT OlICHUBAThCs B 1 miu 2 Gasia B
3aBUCUMOCTH OT THIIAa TECTOBOTO 3a/IaHMs. 3aJJaHusl C BLIDOPOM OJTHOTO
MPaBUJILHOTO OTBETA OIEHUBAIOTCS B 1 0asul, 3a1aHusi HA YCTAaHOBJICHUE
MOCJIEIOBATEILHOCTH, MHOKECTBEHHOTO BBIOOPA, YCTAHOBJICHHE COOTBETCTBUSA, C
JIOTIOJTHEHUEM OTBETA OLICHUBAIOTCSA B 2 OaJia Mpu MOJHOCTHIO BEPHOM OTBETE. |
OaJiT BBICTABIISIETCS, €CITU TOJIBKO OJMH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE
COOTBETCTBYET ATAJIOHY. B ocTtanpHbIX ciydasx BeicTaBisieTcs: 0 6amios. [Ipu
OILICHKE T€CTa BO BHUMAHUE IPUHUMAIOTCA CIEIYIOLINE KPUTEPHHU:

oTMeTKa «5» — 80—100% ot uncia 6amos;

oTMeTKa «4» — 60-79% ot o0mIero yncia 0ajuIoB;

oTMeTKa «3» — 40-59% ot o0miero uncia 0ajuioB;

oTMeTKa «2» — MeHee 40% oT 0011ero uyrcna 6aIoB, a TAKXKE €CIIM YYEHUK He
MPUCTYNUJ K paboTe WK HE MPEJICTaBUII €€ Ha TIPOBEPKY.

Buojsiornueckue 3agaun/3aganns ¢ pa3BepHYTHIM OTBETOM IPEACTABIISIOT
co00#1 2 (HEeKTUBHBIN HHCTPYMEHT JIJIS PA3BUTHS KPUTHIECKOTO MBIIIJICHUS U
paboTsl ¢ nHpopmarmeit. OHu cnocoO6CTBYIOT (HOPMUPOBAHHIO BaXKHBIX
KOTHUTHBHBIX HaBBIKOB: aHAJIN3a M CHHTE3a, CPAaBHEHUS U 0000IIEeHNS,
KJIacCU(DUKAIMY U CUCTEMATU3AINH JJaHHBIX. [Ipy 3TOM Ba)KHO OTMETUTH, YTO



TaKWe 3a7a4¥ 4aCTO HE UMEIOT €IMHCTBEHHO MPaBUIILHOTO AITOPUTMAa PEIIECHNUS,
YTO JIeTIaeT MPOIIECC UX BHITIOJHEHUS 00Jiee TBOPUYECKUM U HCCIIET0BATEIHCKUM.
buonornueckue 3agaun 9acTo CoaepKaT HHPOPMAIIUIO B HESIBHOM MITH CKPBITON
dbopme, Tpedyroleit yMeHUs €€ BBISABIATH U 00padaTeiBaTh. B 3aBUCHMOCTH OT
XapakTepa JaHHBIX, MPEJACTABICHHBIX B YCJIOBHH, MOKHO BBIJICIIUTH TPU OCHOBHBIX
THUTIA 33/a4: 33]]a491 C TIOJTHBIM HAOOPOM HEOOXOUMBIX JTaHHBIX; 3a]]a9H C
HejocTarone nadopmanuei, Tpedyromei JOMOTHUTEIBHOTO TIONCKA; 3a/1a49H C
U30BITOYHBIMH JIAHHBIMH, CPEJIN KOTOPBIX HY)KHO BBIJICITUTH CYIIICCTBCHHEBIC.

[Tpu oneHKe OMOTOTUYECKUX 3a7a4 BO BHUIMAHUE IPUHUMAIOTCS CIICAYOIIHE
KPUTCPUU:

OTMETKA «5» CTaBUTCS, €CJIH: TIOJHO PACKPHITO COAECPKAHUE OTBETA B
COOTBETCTBHH C KPUTCPUSIMH;, YETKO U TIPABMIIHHO 3aMCaHbl OMOJIOTHUECKHE
Hay4YHbIE TEPMHUHBI; TPaBUILHO 0(DOPMIICHA 3a/1a4a; B PEIICHUH HET OMINOOK;
pelieHre COMpPOBOKIACTC 0ObSICHEHHEM; 3alICaH OTBET;

0TMeTKA «4» CTaBUTCS, €CJIH: MPAaBUILHO 0POPMIICHA 33a/]a4a; B PEIICHUN HET
omuboK; pemeHne opopmMIIeHO 0e3 00BICHEHHUS UIIH OHO COJICPKUT HETOYHOCTH;
3aIicaH OTBET;

0TMeTKA «3» CTaBUTCSI, €CJIM: MPaBUIHLHO OPOpPMIICHA 33a1a4a; B PEIICHUH 3aa4
nomyuieHsl 1-2 ommbku; penienue odhopmiieHo 0e3 00BSICHEHNUS; 3aITCaH OTBET;
O0TMETKA «2)» CTaBUTCS, €CJIH: TOMYIICHBI OMUOKU TP 0POPMIICHUH 3a1a4H;
MMEIOTCS MHOKECTBEHHBIE OIIMOKY B PELICHUHN 3a]1a4; pelieHrue opopmiieHo 6e3
OOBSICHEHHUS; OTBET OTCYTCTBYET.

JlaGopaTopHasi padora — opmMa caMOCTOSATEIbHONU Pa0OThI 00YUYAIOIINXCS TIO
OMOJI0THHN, KOTOPKIH MPEIOoJIaracT BEIMOJTHEHNUE TPAKTUICCKUX YITPAKHEHUH TI0
MPUMEHEHUIO TEOPETHUSCKOTO MaTepraja Ha MPAKTHKE 0T PYKOBOJICTBOM
yuuTtens. JlabopaTopHas paboTa SBISETCS CBA3YIONICH MEXy TEOpUeH U
MPAKTUKON. DTarbl IPOBEICHUS TAOOPATOPHOM pabOThI: 00s13aTeIbHAS
npeBapUTelIbHAS TCOPSTHUECKAs MTOJATOTOBKA, 03BYUYHNBAHNE TEMBI, TIPOBEIACHHE
WHCTPYKTaXa, pacrpeaesieHue 000pyI0BaHUS M HHCTPYKTUBHBIX KapTOUeK,
KOHTPOJIb U KOPPEKIUS JCHCTBHI 00YJArOIIUXCS, 3aIICh PE3YJIbTATOB M BHIBOJIOB
B TETPaJIH, 3aKITFOUATEIbHAS Oecea.

OrnennBanne 1a00pPaTOPHBIX PabOT 1E7IeCO00pa3HO MPOBOIUTD 110 KPUTEPUSIM:
OTMeETKA «5» CTaBUTCS, €CJIM: BHITIOJHEHA Pab0Ta B TIOJIHOM 00BEME C
COOJTIOICHEM TIOCTIEIOBATEIHHOCTH MPOBEICHUS HAOIIOICHUH, OTIBITOB U
WU3MEPCHHUI; CAMOCTOSATEIHFHO U PAIMOHAILHO BEIOPAHO BCe HEOOXO0IMMOE
000py0BaHUE; BCE OMBITHI TIPOBEICHBI B YCIOBUAX, 00CCIICYMBAIONINX TTOJyUYCHHE
pe3ybTaTOB; B IPEICTABIICHHOM OTYETE MTPABUJILHO U aKKYPATHO BBITIOJHEHBI BCE
3aIiCH, TaOJIMIIBI, PUCYHKH, YSPTEXKH, IPaQHKH, BEIYUCIICHUS U ClICTIaHbl BHIBOIBI;
MPaBUJIBLHO BBIIIOJHEH aHAJIM3 MOTPEIIHOCTEH; COOMI0IeHBI TPEOOBaHMS
0€e30IacHOCTH TPYAQ;

O0TMeTKA «4» CTAaBUTCS, €CJIH: BHITIOJHEHA pab0Ta B TIOJTHOM O0BEME U TIPH
YCJIOBUH TPOBECHUS HAOIIOACHHH, ONTBITOB U M3MEPEHMUIA; BRIOPAHO U
MOATOTOBJICHO JIJISL OTIBITa 000PYI0BAHKE, BCE OTBITHI IPOBEICHBI, PE3yIbTAThI U



BBIBOJIBI TTOJTYYEHBI HEOOXOIUMON TOYHOCTHIO; B TIPEJICTABICHHOM OTYETE
BBITIOJIHEHBI BCE 3aMHUCH, TAOJIUIIbI, PUCYHKH, YEPTEIKU, TPAPUKU, BEIYUCIICHUS U
C/IeJIaHbl BBIBOJIbI; IPABWIILHO BHITIOJIHEH aHAU3 MOTPEUTHOCTEH; COOMIOEHBI
TpeboBaHMs 0€30MACHOCTH TPY/a;

O0TMeTKAa «3» CTaBUTCS, €CJIM: padOTa BBINOIHEHA HE MOJTHOCTHIO, HO 00beM
BBITIOJTHEHHOM YaCTH TAaKOB, UTO MO>XHO CJI€JIaTh BBIBOJIBI, UJIU €CJIU B XOJI€
pOoBeIeHHs] HAOTIOIEHUH, OTIBITOB U U3MEPEHUHN OBLIN JOMYIIEHBI CIeIYIOLINe
OIIMOKH: OMBIT MPOBOAWIICS B HEPAITMOHAIBHBIX YCIOBHUSX, UTO MPUBEIIO K
MOJTYYCHUIO PE3YJIbTATOB C OOJIBINIEH TOTPEITHOCTEIO, MU B OTYETE OBLITH
JOTYIIEHBI B OOIEH CIIO)KHOCTH HEe 0OoJiee TBYX OMMUOOK (B 3aIMHUCSIX SIUHUII,
U3MEPEHUSX, B BBIUMCICHUSX, TpaduKax, TabInIaxX, CXeMax, aHaInu3e
MNOTPEUIHOCTEN U T. [1.) HE NPUHLMIHAIIBHOTO JUIsl TaHHOM paOOoThl XapakTepa, He
MOBJIMSABIINX HA PE3YyJIbTAT BHITIOJHEHUS, WJIK HE BBITIOJIHEH COBCEM WJTU
BBITIOJIHEH HEBEPHO aHAJIU3 MOTPEIIHOCTEH, UK paboTa BHITIOJIHEHA HE
MOJIHOCTBIO, OJTHAKO 00HEM BBIMIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYUUTh
MPaBUJIbHBIE PE3YJbTATHI U BBIBOJIBI IO OCHOBHBIM, PUHIIUIIAAIIBEHO BAXKHBIM
3aj1layaM paboThI;

OTMETKA «2)» CTAaBUTCS, €CJIH: padOTa BBIINOIHEHA HE MOJTHOCTHIO U 00BEM
BBITIOJIHEHHOM 4acTH pabOThI HE MO3BOJIAET C/IeaTh MPABUIBHBIE BBIBOJIBI, HIIN
HAOJIOICHUS, OTIBITHI, U3BMEPEHUS, BHIYUCIICHHUS, POU3BOMINCH HETIPABUIIBHO,
WM B XOZ€ padoThl U B 0OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEOCTATKH,
OTMEYEHHBIE B TPEOOBAHUAX K OLICHKE «3»; B T€X CIIydasx, KOT/1a 00ydJaronuncs
MOKa3aJl OpUTrMHAIBHBIN U HanboJiee palMOHAIbHBIN MOIX0/T K BHIITOJHEHHUIO
paboTHI U B Mpoliecce pabOThl, HO HE W30eXal TeX WM UHBIX HEJOCTAaTKOB, OI[EHKA
32 BBIIIOJIHEHUE PA0OTHI IO YCMOTPEHUIO YUUTENS MOKET OBITH MOBBIIIEHA 110
CPaBHEHMIO C YKa3aHHBIMU BBIIIE HOPMaMH.

IMpakTuyeckas padora — popMa caMOCTOSITEIILHON PabOThI 00YUAIOTUXCS TI0
OMoN0THH, KOTOpas MPEANOaraeT BHIIMOTHEHUE MPAKTHUYECKUX YIPAKHEHUH JIJIs
3aKperICHUs, YIIyOJIeHus U Pa3BUTUS TEOPETHUECKUX 3HAHUHN Ha MPAKTUKE T10
3aIaHUIO U O] KOHTPOJIEM YUUTEIIA.

[TpakTrueckasi paboTa MOXKET COCTOSITh U3 JAOOPATOPHBIX OMBITOB, PEIICHUS
3a/1a4, ONPEACIICHUSI CUCTEMaTUYECKOW MPUHAITIEAKHOCTH PACTEHUN UITH
YKUBOTHBIX, 33JITaHUI HA MPUMEHEHUE 3HAHUN B pEAJIbHBIX CUTYalUsIX U TIp.
DTanbl MPOBEICHUS TPAKTUUECKON pabOThI, a TAK)KE OIEHUBAHUE BApbUPYIOTCS B
3aBUCUMOCTH OT TUIa paboThl. B ciyyae 1ab0paTOpHBIX OMBITOB MPAKTUYECKYIO
paboTy 11e51eco00pa3HO OLEHUBATH 110 KPUTEPHSIM JIs1 Ja00OpaTOPHBIX padboT, B
cllydae pelieHus 3a/1ay clelyeT UCIOIb30BaTh KPUTEPUH ISl OLICHUBAHUS 33724 U
T. [I.

IIpoMeskyTOYHAS aTTECTALMA M UTOTOBOE OlleHMBaHue. DOpMON SABIIsIETCS
KOHTpoJibHas pabora. CoaeprkaHrne KOHTPOJIBHOM paboThl 00yCIaBIMBACTCS
tpedoBanusiMU OI'OC u OOII gyt monydyenust uHGOpPMALIMK U CTETIEHU
noAroToBKU yueHUKoB TpeboBanusiM OPII no 6uonoruu. Kontponbhas padota
MOXET BKJIIOYATh TECTOBYIO YaCTh U OLIEHUBATHCS 110 KPUTEPHUIM TECTOBBIX



3aJIaHW, 3a/TaHKS C Pa3BEPHYTHIM OTBETOM, B TOM YHCJIE OMOJOTHYECKUE 3a/1a9n
(MMEFOT MPOTMHUCAaHHBIC KPUTEPHUH U OLIEHUBAIOTCS MaKCHUMAIIbHO 3 OayraMu).
Kputepun onieHMBaHUS 3a/IaHUi C pa3BEPHYTHIM OTBETOM CIIEAYIOIIHE:

3 0aJ1a BBICTABIISICTCS 32 MOJIHBIN MPaBUJIBHBIN OTBET, BKIIOYAIOIIHNA BCE
HEO0OXOIMMBIC JIEMEHTHI (TpH 1 00Jiee) M HEe CoIeprKalIii OMOTOTHYECKUX
OIITHOOK;

2 DaJ1a BBICTABISIETCS B CIIydae, €CJIM B OTBETE COACPKHUTCS OT IMOJIOBUHEI (2/3)
710 3/4 >IEMEHTOB, YKa3aHHBIX B ATAIIOHE, M OTCYTCTBYIOT OMOJIOTHIECKUE
OIIINOKHU;

1 6a/10M OTICHMBAETCS BHITIOJIHCHUE 3a/IaHUsI B TOM CJTy4ae, €CJIM B OTBETE
JOTYCKAIOTCS He3HAYUTEIIbHBIE OMOJIOTHYECKE HETOYHOCTH, pacKphIBaeTcs oT 1/4
(1/3) no nmonoBuHkI (2/3) 371€MEHTOB;

0 6a/1710B BBICTABJISACTCS PHU OTCYTCTBUH OTBETA, HAJTMYMH OTBETA HE HA BOTIPOC

3aJIaHUs UK TPYOBIX OUOJIOTHYECKUX OITHOOK.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI M KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHUHEpPaJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTaB 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTIUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik MEeTab0JIn3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e¢7¢98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edsoo0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” I'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 fez.aBHin\[/[oro HaI::J'IL: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOMpEnapaTax»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IMPU3HAKOB, CHUCIICHHBIX C II0JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHas M3MEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorera [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTH OPraHU3MOB)
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxrudeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH000pa3zoBanue. Jlaboparopnas 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
13 Yenoseueckue pachl U IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B bmochepe 3emiun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; mox
penakuueit [lonomapéroii M.H., OO011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBO «lIpocBemienne»

* buonorwust, 10-11 xmaccewsl/ Auapeea H.JI., O61iecTBO ¢ orpaHIYeHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o61iectBo «M31aTenbcTBO
«IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1 ITonomapesa U.H., Kopunnosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Metoauueckoe nocobue.- M., Benrana - ['pad, 2019;

2 ITonomapesa U.H., Kopaniiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoauueckoe nocooue.- M., Benrana - ['pad, 2019

3 Ilonomapena W.H. buonorus. 10 knacc. Paboyas terpags. — M.;
«BenTana-I'pad».

4 Tlonomapesa U.H. buonorus. 11 kinacc. Pabouas terpans. — M.;
«BenTana-I'pad».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1. 1 «Equnas xomnexnus Hudposeix O0pazoBaTenbHbIX Pecypcony
(http://school-collection.edu.ru/).

2. 2 https://resh.edu.ru/subject/5/

3. 3 http://ebio.ru/ - DnekTpoHHBIN yueOHUK «buomorusy.

4. 4 http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kineTok

5. 5 http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. 6 http://evolution2.narod.ru/index.htm - sBomrOIUS

7. 7 http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTuHa MUPa

8. 8 http://planete-zemlya.ru/ - [Inanera 3emis

9. 9 http://ecologysite.narod.ru/index.html - sxonorus

10.10 http://bio-nica.narod.ru/index.html - 6uoHuK
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