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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMebl M0 OUOTOTHU TEOPETHUECKYIO OCHOBY ISl ONIPEICTICHUS
MOJIX0/I0B K (DOPMUPOBAHHIO COJEPKAHMS ydeOHOTro mpeameTa «buonorus» cocTtaBmiu:
koHnenryanbuple mojoxeHuss @OI'OC COO o B3auMoOOYCIOBIEHHOCTH — IIEJIEH,
COJIepKaHusl, Pe3yIbTaTOB 00yUEHHS U TPEOOBAHUN K YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB,
MOJIOXKEHUST 00 OOIIUX IENSAX U MPUHIIMIAX, XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeliHero oomiero oopazoBanus B Poccuiickoit denepanuu, a Takxe Moa0KeHUs
o cnenuduke OWOJOTMH, €€ 3HAYCHUU B TO3HAHUMU XWUBOU MPUPOALI M 0OECTIeYeHUU
CyIIECTBOBaHMS 4esjoBedeckoro obmectBa. (CorjacHO Ha3BaHHBIM  IOJIOKEHUSIM,
orpe/ieeHbl OCHOBHBIE (DYHKIIMHM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MPEACTABICHHE O LENsAX, 00 o0Iei crpareruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTHS OOyYarOUIUXCsl CPEICTBAMH Y4Ye€OHOTO MpeaMeTa
«buonorus», ompenenser o0s3aTeNbHOE NPEIMETHOE COJEPKaHHUE, €ro CTPYKTYpY,
pacrpeneneHre no pasienam U TeMaM, PpeKOMEHAYEMYIO MOCIe0BaTEIbHOCTh U3YUYEHUS
y4eOHOr0 Marepualia ¢ YYETOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3E€H, JTOTHKU
00pa30BaTeNbHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaIOIIIXCS.

B mporpamme mo OWONOTHMU TaKKe€ YYHUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEMETHBIM pe3yJibTaTaM 00y4eHus: B pOPMUPOBAHUU
OCHOBHBIX  BHUJOB  Yy4eOHO-TIO3HABATEIBLHOM  JEATEIbHOCTU/YUYEOHBIX  JIEUCTBUM
00yJaroIMXcs 0 OCBOCHUIO COEP KaHUsI OMOJIOTHYECKOro 00pa3oBaHus.

B nporpamme no 6uonoruu (10—11 kiaccel, 0a30BbIi ypOBEHB) peai30BaH MPUHIUIT
MPEEMCTBEHHOCTH B M3y4YCHUU OHMOJIOTHH, Oyiarojaps 4emMy B HEW MNpOCMaTpUBaeTCs
HAIpaBJICHHOCTh Ha pPAa3BUTHUE 3HAHUM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTALMN JUYHOCTH, 3KOJIOTHYECKOTO
MBIIIJICHUS, TIPEJICTABICHUNA O 3JI0pPOBOM 00pa3e >KU3HU M OEpeKHBIM OTHOILIEHHUEM K
OKpy>Karoled mpupojHor cpene. IlodTomy Hapsay ¢ uU3ydeHHEM OOIICOMOIOrMYSCKUX
TEOPHH, a TAK)KE 3HAHUN O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAHTa U CYLITHOCTH OCHOBHBIX
IPOTEKAIONIMX B HUX TIPOIECCOB B TMpPOrpaMMe MO OWOJIOTHH yAEJIeHO BHHUMAaHHE
UCIIOIb30BaHUIO TIOJIYYEHHBIX 3HAHUHN B TTOBCETHEBHOM KU3HU ISl PEIICHUSI MPUKIaTHBIX
3a/1a4, B TOM 4HUCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIeBaHUN 4YeJIOBEKa, MEJUKO-
TEHETUYECKOTO KOHCYJbTHUPOBAHUSI, OOOCHOBAHHUSI JKOJOTUYECKH I11€JIeCO00pa3HOro
MOBEJCHUS B OKPYXAOUIEHW NPUPOJAHOM Cpelne, aHalin3a BIUSAHUSA XO3AMCTBEHHOMU
NEATeIbHOCTU 4YeJOBEKa Ha COCTOSIHUE TMPUPOAHBIX U HMCKYCCTBEHHBIX HSKOCHCTEM.
VYcunenre BHUMaHHS K MPUKIIAIHONW HAIPaBICHHOCTH y4eOHOTO mpeamera «buomorus»
MPOJUKTOBAHO HEOOXOAUMOCTBIO OOECIeUeHUs] YCJIOBUH I PEIICHUS OJHOW U3
aKTyaJbHBIX 3aJlay MIKOJBHOIO OHOJIOTMYECKOTro 0Opa3oBaHMsI, KOTOpas Mpearnojaraer
dbopMupoBaHUe y 00yUaIOIIUXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM TMHAMUYHO
Pa3BUBAIOLLETOCSI COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero o0mero oopa3oBaHusi 3aHUMaeT BaxxHoe Mecto. OHa
obecrieunBaeT (HOpMUPOBAHKE Y OOYUAIOIINXCS MPEACTABICHUN O HAYYHON KapTHHE MUDPA,
pacmpsier u 0000IIaeT 3HAHHUS O KHUBOM MpUpoJie, €€ OTIMYUTEITBHBIX MPU3HAKaX —
YPOBHEBOW OpPraHU3allMU W 3BOJIIOIUU, CO3MAET YCIOBUS JUISl: MO3HAHUS 3aKOHOB KUBOMU



npupoabl, (GopmupoBaHUs (PYHKIIMOHATBHONW T'PAMOTHOCTH, HABBIKOB 370POBOTO U
Oe3omacHOro o6pasa >KM3HH, HKOJIOTMYECKOTO MBIIICHUS,, LIEHHOCTHOTO OTHOILIEHUS K
YKABOM IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHSI MUMEET TakyKe J/JIS PEHICHUS BOCIUTATENbHBIX H
pa3BUBAIOIIMX 3a7a4 CpPEAHEro oOmero o0pa3oBaHUs, COLMATH3AIUN OO0YYaIOUTUXCA.
N3yuenue Ouosoruu oOecrneurBaeT YCIOBUSA s (OPMUPOBAHUS HMHTEIJIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥  MH(OPMALIMOHHBIX HABBIKOB, ACTETHUYECKON  KYJIBTYpHI,
CIOCOOCTBYET HMHTErpaluid OWOJOTMYECKUX 3HAHUM C MPEACTaBICHUSMU M3 APYIHX
y4eOHBIX MPEMETOB, B YACTHOCTH, GU3UKH, XUMHUU U reorpaduu. HazBaHHbBIE MOT0XKEHUS
0 MpeJHa3HauYeHUU y4eOHOoro npeamera «bruonorusy cocTaBuiv OCHOBY AJIs ONpeieeHuUs
OJIXO0/I0B K OTOOpY M CTPYKTYpUPOBAHHUIO €ro COJEp)KaHHs, MPEACTaBICHHOTO B
porpamMmme o OUOJIOTHH.

Ot6op copepxkanus yueOHoro mnpenmera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUH KyJIbTYpOCOOOPAa3HOTO MOJAXOJa, B COOTBETCTBUU C KOTOPHIM
oOydaroruecs: JOJIKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYMMBIE 1J11 POopMUpOBaHUS 001IeH
KYJbTYpPBI, ONPEAEISIIONINE aJeKBATHOE NTOBEACHUE YEJIOBEKA B OKPYIKAOIIEH IPUPOIHON
cpene, BOCTpeOOBaHHbBIE B TIOBCETHEBHOM )KM3HU U MpaKTUYeCKou aedarenbHocTu. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHWW 3aHUMAIOT DJJEMEHTBI COJAEPKaHMs, KOTOPBIE CIIyXkKaT
OCHOBOHM [J1s1 (pOpMHUpPOBaHUSI TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHE MHUPA U LIEHHOCTHBIX OPUEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHHU3alUUU
OMOJIOTUYECKOT0 00pa30BaHUsl.

CTpyKTypHUpOBaHUE COJIEp)KaHUsI YYEOHOro Marepuana B Mporpamme mno OHoJoruu
OCYLIECTBJICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTJIMYUTEIbHBIX
OCOOEHHOCTSIX JKMBOM TIPUPOABI, O €€ YpOBHEBOW OpraHu3alMk M OHBOdIONUU. B
COOTBETCTBUM C JTUM B CTPYKType YyueOHoro mpenmera «buonorus» BblIeICHBI
CIeAyIOUIME CcoAepKaTelbHble JIUHUU: «buonorus kak Hayka. MeToapl Hay4yHOTO
no3Hanus», «Kierka kak Owomorunueckas cucrema», «OpraHu3M Kak OHOJOTHYEcKas
cuctema», «CucrtemMa W MHOTOOOpa3ue OPraHUYECKOTO MHpPa», «IBONIONUS >KUBOU
IPUPOJIB), « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yuebnoro npenmera «buosnorus» Ha 6a30BOM ypoBHE — OBJIa/ICHUE
00y4aroIUMUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIHOHATIHLHOW OPraHU3alliU KUBBIX CUCTEM
pPa3HOr0 paHra M NpPUOOPETEHHWE YMEHUU HCHOJb30BaThb 3TH 3HAHUSA MJIs TPAMOTHBIX
NEeUCTBUN B OTHOILIEHUH OOBEKTOB >KUBOUW MPUPOJIBI U PELICHUS PA3IUYHBIX KU3HEHHBIX
npooseMm.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIEeIYIOUX 3a0a4:

OCBOCHHE OOYYaIOIIUMHKCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOPUSX, YUCHHSX,
3aKOHax, 3aKOHOMEPHOCTSX, THUIOTe3ax, IMpaBWiax, CIyKallUX OCHOBOW s
dbopMHUpOBaHUS TIPEICTABICHUNM O ECTECTBEHHO-HAYYHON KapTUHE MHUpa, O METoAax
HAYYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTrO
YPOBHSl OpraHHU3alliM, BBIIAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIEAOBAaHUAX B
OHOoJIOTHH;



dbopmupoBaHre y 00yUdarOmMXCs MO3HABATEIbHBIX, UHTEIUICKTYJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B TpoIlecCe aHadn3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTHU HAYYHBIX
B3TJISIJIOB, MJICH 1 TIOJIXO/I0B K H3YYECHHIO )KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTAaHOBJICHHE Yy OOYYalOmUXCsl 00meld KyJIbTypbl, (DYHKIIMOHATHLHON TPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSATH U OIICHUBATH SBJIICHUS OKPYKAIOIIETO MUPA YKHUBOUW MPUPOIBI
HA OCHOBAHWHW 3HAHUH U OIIBITA, TIOJYYCHHBIX MPU U3YUECHUU OMOJIOTHN;

dbopMupoBaHre y 00yJarOImUXCsl yMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOIOTHUECKUX
3HAHWH B MIPAKTUYECKON JESITEIHHOCTH YEJIOBEKa, Pa3BUTUN COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTH;

BOCITUTAHUE YOSKIEHHOCTH B BOBMOYKHOCTH MTO3HAHUS YCIIOBEKOM KHUBOU MTPUPO/IBI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOUIEHUS K HeH, COOJIIONCHMS] ITHUYECKUX HOpPM MpHU
IPOBEICHUH OMOJIOTMYECKUX UCCIICOBAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKHX 3HAHMM JUIsl  TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, JUIsl (POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS,

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWN U YMEHHI B TIOBCETHEBHOM JKU3HU JIJISI OTICHKU
HOCTIEACTBUIA CBOEH JIEATEIBHOCTH MO OTHOLIEHUIO K OKPYXAaloIIeH cpesie, COOCTBEHHOMY
310pOBbI0, 0OOCHOBAHUE U COOJIIOICHUE MEP MTPOPUIAKTUKU 3a00JIE€BaAHUM.

B cucreme cpennero obmero oOpasoBanusi «buosorus», uzydaemass Ha 0a30BOM
YpOBHE, SBISICTCS 00s13aTEIBHBIM YUYEOHBIM TIPEIMETOM, BXOJISIIIIAM B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

Jlns uzydeHuss Ouojorur Ha 0a30BOM YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS
otBoAUTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac
B HEJIEIIIO).



COIJEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMHu, (puiocopuend, 3TUKOM, ICTETUKON U mpaBoM. Pob
Oouosioruu B (OPMUPOBAHWM COBPEMEHHOW Hay4yHOU KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KWUBOW MPUPOJLI (HAOJIOJAEHUE, SKCIEPUMEHT, OIHMCAaHUE,
U3MepeHue, Kiaccuukanys, MoAeIMpoOBaHUE, CTaTUCTHYECKasi 00paboTKa IaHHBIX).

JdeMoHCcTpanuu:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

TaGmuier 1 cxeMbl: «MeTo bl MO3HAHUSI JKHBOM IIPUPOIBI.

JlaGopaTopHble M NpaKkTHYecKUe padoThI:

[Ipaktruueckast pabora Ne 1. «/cronp3oBanre pa3audyHBIX METOJIOB MIPH HU3yYCHHUH
OMOIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbI U MX OPraHU3 AU,

JKuBbie cuctemsbl (OMOCHUCTEMBI) KaK MMPEAMET U3yueHUs Onoaorun. OTINYNE )KUBBIX
CHUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CaoiicTBa OHMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3alMU OUOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISALMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEeOLEHOTHYECKUI), OUOChEepHBIi.

JdeMoHCcTpanuu:

Tabnuuel u cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpPTraHU3aIUU KUBOU
MPUPOJIBIY.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB  KJIETKA. XHMHUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPOAIJIEMEHTHI. Bo/1a 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKIMH BOJbl U MUHEPAIBHBIX BEIECTB B KIETKE. [lognepxanrne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB M cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHumble W 3aMEHHUMBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTpyKTypa). XUMHUECKHE CBOMCTBa OeskoB. bruonornueckue QyHKIuu OEIKOB.

®epmeHThl — Ouosormdeckue kartanuzaTopbl. CtpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyocTpaTHas cnenupuaHocTs. Kopepmentsl. Butamunbl. OTaudus epMeHTOB OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TIOKo3a, pubo03a M J1e30KCUpH003a), aUcCaXapuibl
(caxapo3a, JIakT03a) U Moaucaxapuabl (Kpaxmall, IIMKOTeH, 1eJU0103a). buonornueckue
GyHKIIUA yTIIEBOOB.



Jlunuaet: Tpuraunepunsl, pochomunuasi, crepouasl. [ 'uapodunsHo-ruIpoPOOHEIE
cBoiicTBa. buonornueckue Gpynkium munuaos. CpaBHEHHE YTIIEBOOB, OCIKOB U JIUIHI0B
KaK ICTOYHUKOB SHEPTHUH.

Hyxnennoseie xucnorel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEHHOBBIX
kucnot. Ctpoenune u ¢pyukuuu JJHK. Crpoenne u ¢pynkuun PHK. Buast PHK. AT®:
CTpoeHue U (PYHKILIHH.

utonorust — Hayka o kietke. Knerounas teopust — npumep B3anMOJICUCTBUS UAECH
1 ()aKTOB B HAYYHOM IMO3HAHUU. MeTO bl U3yUCHUS KIICTKHU.

Krnerka kak nenoctHas xuBasg cuctema. OOmive NpU3HAKK KIETOK: 3aMKHYTas
HapykHas memOpana, moJekyibsl JJHK kak renernueckuil anmapar, cucTeMa CHUHTE3a
Oenka.

Tunel KiIEeTOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUs
nmpokapuoTuyeckon kietku. Kietounas crenka OGakrepuit. CTpoeHHE 3YKapUOTHYECKOM
kJeTki. OCHOBHBIE OTJIMYUS PACTUTEILHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAsl CTE€HKA, TJIUKOKAJINKC, HX
¢bynkuuu. [lnasmatudeckass memOpana, e€ cBoicTtBa m ¢yHKuuu. llurommazma u eé
opranoujipl. OnHOMeMOpanHbie opranou bl kiaetku: IIIC, annapat ['onabaku, TU30COMBI.
[TomyaBTOHOMHBIE OpPraHOWAbl KIIETKH: MUTOXOHAPHUM, IIacTuabl. I[Ipoucxoxnenue
MUTOXOHApUM W miactua. Bunabl mnactua. HememOpanHble OpraHouIbl KIETKU:
pUOOCOMBI, KIETOUHBINA LIEHTP, LICHTPUOU, PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUIOB
KJIETKU. BKitoueHus.

Anpo — perynsartopHbiii HeHTp kiueTku. CTpoeHue sapa: siAaepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lIneiinen, P. Bupxos, /Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbel: «PacripesiesieHue XHUMUYECKUX D3JIEMEHTOB B HEXHUBOM MPUPOJIEH,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEL.

Tabmuuer u  cxemsl: «llepuoguyeckas TabnuIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHue Monekysbl Boabl», «buocuHte3 Oenkay, «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne monexynsl ATDy,
«CTpoeHne >yKapHOTHUYECKON KIETKW», «CTpO€HME KUBOTHOM KIETKW», «CTpoeHue
PacCTUTENBHOW KIIETKM», «CTpOEHHE TPOKAPHUOTHYECKON KieTKn», «CTpoeHue sapa
KIIETKI», «YTIEBOAB, «JIunumapn.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, O0OpyJOBaHME JJisi  MPOBEIACHUS
HaOJIOACHUH, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTPENapaThl pACTUTEIbHBIX, KUBOTHBIX
1 OaKTepUATbHBIX KIETOK.

JlaGopaTopHblie M NpakTHYecKUe padoThI:

JlabopaTtopHas pabora Ne 1. «M3ydeHue KaTaqauTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanasbl)».

JlabopaTtopHnas pabota Ne 2. «/3ydeHne cTpOCHUS KJIETOK PACTCHUM, KUBOTHBIX U
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTD KJIETKH.



OOmeH BemiecTB, Wik MeTaboMu3M. AccUMUIsAlUA (TJIACTUYECKUNH OOMEH) u
TUCCUMUWIIAIUSL  (SHEPTeTUYeCKHii O0OMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIriecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B TOHHUMaHUU
MeTabonu3ma.

Tuner oOMeHa BemiecTB: aBTOTPOHBIM W reTepoTpodHbIA. Pomb depmeHTOB B
0OMEHE BEILIECTB U NMPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunte3. CBetoBas u TemMHoBas (a3bl porocunresa. Peakiuu ¢doTocuHTE3A.
OddexTuBHOCTh hOoTOCMHTE3a. 3HAUCHUE (DOTOCHMHTE3A IS KU3HU Ha 3emie. Biusuue
yCcIOBHM cpeapl Ha (POTOCHMHTE3 M CHOCOOBbI MOBBIIMIEHHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HaUeHHEe XEMOCUHTE3a ISl dKU3HU
Ha 3eMJie.

OHepreTnueckuii oOMEH B KIeTKe. PacmiemieHue BeEIIECTB, BBIICIECHUE U
aKKyMYJUPOBAaHHE SHEPIMHM B KIETKE. DTambl JHEpPreTudeckoro odbmena. [nmkonus.
bpoxenue u ero Buael. KuciopoaHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakmuu matpuunoro cunTe3a. ['enernueckas mudopmarus u JIHK. Peanmzanus
TeHETUYECKON MH(POPMAIUH B KJIeTKe. | eHeTHUeCKHil KOA M ero CBoMCcTBa. TpaHCKpUIILIUs
— wmatpuunblii cuntre3 PHK. Tpancnsauumsa — OumocuHTe3 Oenika. ODTanbl TPaHCISALUU.
Koauposanue amuHokuciot. Posb pubocoM B OmocuHTE3€ OEnKa.

Heknerounsle ¢opmbl xu3Hu — BHpychl. Mctopus oTkpeitus BupycoB (. .
NBanoBckuit). OCOOCHHOCTH CTPOECHUS U JKM3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
bone3nu pacrteHui, JKMBOTHBIX U 4YEJOBEKa, BbI3bIBAEMbIE BUpycaMHU. Bupyc
nMmyHo euiuta yenoreka (BUY) — Bozoyaurens CIIM[la. OOpatHas TpaHCKPUIIHS,
peBepTaza u unterpasa. [Ipodunakrruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer m  cxembl: «Tumbl mmTaHUS», «MeTtabomuzm», «MHTOXOHIPUNY,
«JHepreTudyeckuii  oOMmen», «Xmopormiacty, «Dorocunres», «Crpoenue JIHK»,
«CtpoeHue u (QyHKIIMOHUpOBaHHWE TeHay, «CuHTe3 Oenka», «['eHeTHYecKuil Koy,
«Bupyce», «baktepuodparn», «CrtpoeHwe u xu3HeHHbIH 1wk Bupyca CIIM/a,
O0aktepuodaray, «Permmukarus [JHK».

O6opynoBanue: Mmojenu-anmivkanuu «Ynasoenne JHK wu  Tpanckpunmmsy»,
«buocunres 6enkay, «CTpoeHue KIeTKn», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe 1 MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiierounbiii UK, WK KU3HEHHBIN LUK KieTku. MuaTepdasza u muto3s. [Iponeccsl,
nporekatoume B uHTepdaze. Permukanms — peakuus MarpuuHoro cunresa JHK.
CtpoeHne XpoMOCcOM. XPOMOCOMHBIN HA0Op — KapuOTUIN. JUITOMAHBIA U TaruIOWHBIHN
XpOMOCOMHBIE HaOOphl. XpomaTtuabl. [luTonmornyeckne OCHOBBI Pa3MHOXKEHUS U
WHIMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kietku — muto3. Craauu muto3a. [Iponecchl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOTMYECKN CMBICT MUTO34.

[Iporpammupyemasi TuGenh KJIETKU — aroITo3.



@dopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe H mojoBoe. Buasl Oecronoro
pa3MHOXXEHUsS:  JEJI€HUE  HaJBO€, [OYKOBAHUE OJHO- U  MHOTOKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISl CETEKIIUU.

[TonoBoe pa3sMHOXEHHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meno3a. [Iporeccel, mpoucxoasiue Ha cTaausax Meiosa. [loBenenue
XpomMocoM B merno3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAYEHHE MEHO03a.

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Yy KUBOTHBHIX. [lomoBbie
KeJe3bl: CEeMEHHUKU W sudHUKU. OOpa3oBaHWE U PA3BUTHUE MOJOBBIX KJIETOK — raMeT
(cnmepmaTto3oui, sMIEKIeTKa) — crepMaroreHes M oBoreHes. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BUuTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (3IMOPUOTEHE3).
Orarbl SMOPUOHATIEHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE, TaCTPYIISIIHS,
opra”orenes. [loctamOproHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHATIBLHOTO PA3BUTHUS:
npsMoe, HenpsiMoe (TMYMHOYHOE). BiusiHue cpespl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHSL.

JlemoHcTpanumn:

Tabmuubr u  cxembl: «DoOpMBI  pa3MHOXKEHHS  OpraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE Y I[BETKOBBIX pacTeHUil», «BereraTuBHOEe pa3MHOXKEHHE PACTECHUIN,
«Jlenenue knetku OakTepuit», « CTpOCHHE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI»,
«Knerounsiii ki, «Pemnukanus JTHK», «Murtoszy», «Meito3», «lIpsiMoe u Henpsimoe
pazButue», «l'aMeTroreHe3 y MIEKONUTAKOMUX M YeJoBeKa», «OCHOBHBIE CTaJIUH
OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CniepMato3oubl
MJIEKOMIUTAIOLIETOY, « SIUILIEKIETKAa MIEKOMIUTAIOLIETr0», «KapnoknHes3 B KJIETKaX KOpeniKa
JIyKa», MarHuTHas Mojeib-anumkanus «J/lemenue xinetkw», moxens JIHK, momens
MeTadazHO XPOMOCOMBI.

JlaGopaTopHble ¥ NpaKTHYeCcKUEe padoThI:

JlaGopaTtopuas padorta Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKpOTIpenapaTax.

JlaGoparopnas pabdota Ne 4. «M3ydeHue CTpOECHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTh M HU3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VIcTopus pa3BUTHS TeHETHKU. Poiib 1uTOoNOrMU M
HSMOPUOJIOTUU B CTAHOBJIEHUHU T€HETUKH. Bkian poccuickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TEeHETUKH (TUOPUIIONOTHYECKUM, IMTOIN€HETUYECKUH,
MOJIEKYJIIpHO-TeHeThYeckuii). (OCHOBHBIE TEHETHYeCKHue TOHATHS. [ eHernueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIUBAHU.

3aKOHOMEpPHOCTH HACJIEIOBAaHUSl MPU3HAKOB, YycTaHOBieHHblE [. Menzaenem.
MonorubpuHOe CKpeluBaHue. 3aKOH €IMHO00pasusi THOPUIOB MEPBOTO IMOKOJICHUS.
[IpaBwiio noMUHHpPOBaHUS. 3aKOH PACHICIUICHUSI MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TonHOE M HEMOJIIHOE IOMUHUPOBAHUE.



JurnOpuaHoe CKpelldBaHWe. 3aKOH HE3aBUCHUMOrO HACJEI0BaHUS IPU3HAKOB.
[{uToreHeTueCcKHue  OCHOBBI  JUTHOPUAHOIO  CKpEIMBaHUA.  AHaJIU3HUPYIOIIEe
cKkpemuBanue. lcrnonp30BaHMe aHAMM3UPYIOUIETO CKPEIUMBAHUS Ui ONpPEACIICHUS
I€HOTHIIa OCOOU.

CuerieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo CHEIUICHHOMY
HACJICJOBAaHMIO T€HOB. HapylieHue ClerieHns TeHOB B Pe3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.

I'enetnka moma. XpOMOCOMHOE OIpENeJeHUE TMoJjla. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbI€ U reTeporaMeTHble opraiu3mel. HacnenoBanne npu3HaKoB,
CUEIJICHHBIX C MOJIOM.

M3meHunBOCTh. BHIbI N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib
Cpelpl B HEHACJIEJACTBEHHOM W3MEHUYMBOCTH. XapaKTEepUCTUKa MOIU(PUKALMOHHON
M3MEHYMBOCTH. BapualimoHHbIN psi M BapualiMoHHas Kpusasi. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE M KAadeCTBEHHbIC IpPU3HAKW M HUX HopMa peaknuu. CBolicTBa
MOIU(UKAITMOHHON U3MEHUNBOCTH.

HacnenctBennasi, WM  TEHOTHNMYECKas, HW3MEHUYMBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBa KOMOMHATUBHOW W3MEHYMBOCTH.
MyTtanonHass u3MeH4YMBOCTh. Kilaccudukanus MyTauuid: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. Yactrora M NOpUYMHBI MyTanud. MyTareHHble  (QakTopbl.  3aKOH
TOMOJIOTMYECKHX PAAOB B HacleACTBEHHOM nu3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEIOBEKA:
reHeaJIorMuecKuil, OJIM3HEIOBbINA, IUTOI€HETUUYECKUH, OMOXUMUYECKUNA, MOJIEKYJISIPHO-
reHeTudeckuil. COBpeMEHHOE ONPEEICHUE TEHOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
IreHOTUIIMpOBaHUE, B TOM uucie ¢ mnomouipro III[P-ananuza. HacmenctBeHHble
3a00/ieBaHUsl  YEJNOBEKAa: TeHHble  Ooyie3HH, OoJe3HM C  HACJIEJCTBEHHOU
IPEIPacIoNOKEHHOCThIO, XPOMOCOMHbIE Oosie3HH. CoMaTH4ecKHMe U TeHEepaTHUBHBIE
myTtauuu. CTBoJIOBbIe KJIETKH. [IpuHIMIBI 310poBOro 00pasza >KU3HH, AMATHOCTUKH,
npopMIaKTUKA ¥ JICUEHUS  TeHETHYECKUX  OoJyie3Her. MeauKo-reHeTHYecKoe
KOHCYJIbTUPOBAaHHUE. 3HAYEHUE MEIMIMHCKON M€HETUKH B MPEIOTBPAILCHUH U JICYEHUU
IreHETUYECKUX 3a00JI€BaHN YEIOBEKaA.

JlemoHcTpanum:

IToptpers: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LHUTOr€HETHYECKas
OCHOBa», «3aKOH pACILICIUICHUS M €r0 LUTOIE€HETUYECKas OCHOBa», «3aKOH YHMCTOTHI
ramer», «JurubpunHoe ckpemmuBanue», «LluTomornyeckue OCHOBBI AUTMOPUIHOTO
CKpelmmBaHus», «Meno3», «B3anmoaencTBre ajulelIbHbIX T€HOBY, «['eHeTHUecKue KapThl
pacTeHUH, )KUBOTHBIX U YEJIOBEKa», «I €HeTHKa 10J1a», «3aKOHOMEPHOCTH HACIEOBaHuS,
CLEIJIEHHOI'O C MOJI0M», «KapHOTHIIBI Yell0BEKa U KUBOTHBIX», «BUbI N3MEHUNBOCTUY,
«MopaudukanmonHas Hu3MEHUYUBOCTHY, «HacnenoBanme pesyc-akropa», «l'eHeTnka
rpynn KpoBu», «MyTallMOHHAst ©3MEHYUBOCTBY.

O6opynoBanue:  MoOAeNU-aNIUIUKAUU  «MOHOTHOPUAHOE  CKPEIIUBAHUE,
«Hemnonnoe nomunupoBanuey, «lurnbpuaHoe ckpenruBanue», «llepekpéct xpomocom,



MHUKPOCKOIl ¥ MUKpompemnapaT «/lpo3oduna» (Hopma, mytanuu (HOpMBI KpbUIEB U
OKpacku Tena), repoapuii «I'opox moceBHONY.

JlaGopaTopHblie M NpakTUHYecKUue padoThi:

JlaGopatopHnas pabora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHIIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopnas pabora No 6. «M3ydenwe moau(puUKaIMOHHON HN3MEHUYMBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGoparopnas pabGota Ne 7. «AHanu3 wmyrtanui y Apo30Quiabl Ha TOTOBBIX
MHKpOIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHue U aHaJIu3 pOJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipolecc. 3apoKICHHUE CEJEKIUU U IOMECTHKALNs. Y YEHHE
H. V. BaBusnoBa o 1eHTpax MPOUCXOXKIEHUS U MHOTrooOpa3us KyJbTYpHBIX PacTEHUMU.
L{eHTpbl TPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, MOopoAa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIuu. MacCOBbIi M WHIWBHAYAIbHBIA OTOOPHI B
CeJEeKIIMM pacTeHUM U KUBOTHbIX. OIleHKa JKcTepbepa. biIM3kopoacTBEHHOE
ckpemnBanue — HHOpuauHT. Yncrtas nuaus. CKkpemmBaHUe YUCTHIX JIMHHUNA. [ eTeposuc,
wim TuOpuaHas cwia. HepoacTBeHHoe ckpemmBaHue — aytoOpuawdar. OtnanéHHas
rubpuanzanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJYyYEHHUE MOIUIIIOUIOB.
JlocTrXeHUs CeNeKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib Npou3BOACTBA. [ eHHAst MHXKEHEPUs. DTalbl CO3IaHUs
pexomOunanTHo¥ JIHK u Tpancrennsix opranu3moB. Knetounas unxenepus. Knerounsie
KYJITYPBI. MUKpOKIOHAIBLHOE Pa3MHOKEHUE PacCTEHHIA. KiionnpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX  OPraHU3MOB. OKOJIOTMYECKHE H
studeckue npoodiemsl. MO — reHeTrnuecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToprpersr: H. 1. Basuiios, 1. B. Muuypums, I'. /{. Kaprieuenko, M. ®. 1BaHOB.

Tabnuiel u cxembl: kapTa «L{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hs KyIbTYPHBIX
pactenuity, «llopoabl AOMaIHUX >KUBOTHBIX», «CopTa KYyJIbTYPHBIX PpPAaCTCHUN»,
«Otnanénnas rubpuansanus», «Pabotel akagemuka M. ®@. iBanoBay, «Ilomummionausy,
«O0bekThl  OmotexHomorum»,  «Kierounele  KyJabTYyphl W KJIOHHPOBAHUEY,
«KoHCTpyHpOBaHHE U IEPEHOC TE€HOB, XPOMOCOMY.

OGopynoBaHue: MYJSDKA IUIOJIOB M KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypcusa «OCHOBHBIE METObI U JTOCTHUKEHUS CEJICKIIMU PACTEHUM M >KMBOTHBIX
(Ha CENEeKIMOHHYIO0 CTaHIHUIO, MIEMEHHYI0 (epMy, COPTOUCTIBITATENbHBIA yYacTOK, B
TEIUTMYHOE X035HUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBOJTIOIIMOHHAA OMOJIOTHA.



[IpeanochbuUIKM BOZHUKHOBEHHUS 3BOJIIOLMOHHON TEOPHUH. DBOJIFOLMOHHAS TEOpUS U
e MecTo B Onosiorun. BriusHue 3BOTIOIMOHHON TEOPHH HAa Pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

CuaerenbscTBa 3BOMIOLMY. [[aneoHTOI0rNYECKHE: TOCIIEI0BATENBHOCTD MTOSIBJICHUS
BUJIOB B IaJICOHTOJIOTMYECKOM JieTonucH, mepexoanbie ¢opmbl. buoreorpaduueckue:
CXOJCTBO M pazinyue ¢payH U QIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA M  pa3auyusi SMOPHOHOB  pa3HbIX BHUJIOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-AaHATOMHUYECKHE:  TOMOJIOTMYHBIC,  AHAJIOTHYHBIE,
pPYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:  CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JIMYECKHUX ITyTEN Y BCEX OPTraHU3MOB.

OpomonmonHasa teopust Y. J[apsuna. [Ipeanocbuikyn BO3HUKHOBEHHS JapBUHU3MA.
JIBMKyIlMe CHIIbI ABOJIIONMU BHUAOB MO JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE MPHU
OTPaHUYECHHOCTH PECYPCOB, HEONPEIeIEHHAS U3MEHYUBOCTh, 00pH0A 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernyeckas teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MTOJIOKEHHUS.

Muxkpossosrorus. [lomynsnus kak eaAMHUIA BUAA U SBOJIIOLNH.

JIBmxymmue cuibl ((paxTophl) IBOIIOIMHN BUIOB B MPUPOJie. MyTalMOHHBIN TTpoIiece
¥ KOMOMHATHBHAsI U3MEHYUBOCTD. [lomyIsnoHHbIE BOIHBI U peiid rerno. M3omsamus u
MUTPALIHSL.

EcTtecTBeHHbII1 0TOOp — Hanpaisaomui pakTop 3Bomonuu. Dopmbl €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCTh  OpPraHU3MOB  Kak  pe3yibTaT sBoitouuu. [Ipumepsl
MPUCTIOCOOJICHUI Yy OpraHu3MoB. ApoMop(d03bl U UAKOAANITALIUH.

Bun u Bunoobpaszosanue. Kpurepuu Buma. OcHoBHBIE (OpPMBI BUI00OpPA30BaAHUS:
reorpaguueckoe, SKOJIOTHYECKOoe.

MakposBomorusi.  QopMbl  3BOJIIOLIUAHN: dbunernyeckasi,  JUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxneHne OT HeCHEeUAIU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anusa. AIanTUBHAS paidalysl.

JleMmoHCcTpanuu:

[Toptpetsi: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkens, @. Mromnep, A. H. CeBepios.

Tabmuupbl 1 cxembl: «Pa3BUTHE OpPraHUYECKOro Mupa Ha 3emiie», «3apobllin
MO3BOHOYHBIX KMBOTHBIX», «ApXeonTepukcy, «PopMbl OOpPHOBI 3a CYLIECTBOBAHUEY,
«EctecTBeHHBI 0TOOPY», «MHOroo0Opasue COpTOoB pacTeHui», «MHorooopasue mopos
KUBOTHBIX», «[lomynsuun», «MyTaliOHHas HW3MEHYUBOCTH», «ApomMop(do3bl»,
«Mnuoanantamumny, «OO0mas aerenepanus», «JBuxymue cuibl 3Bosonuny, «Kaprta-
cxema wMmapmpyTta nyrtemectBus Y. JlapBuna», «bopbba 3a CylIeCTBOBaHUEY,
«IIpucrnocoOaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUI000pa30BaHuEy,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJJICKIUS HACEKOMBIX C pPa3IMYHBIMU THUIIAMH OKpAacku, Habop
IUIOAOB M ceMsiH, KoyieKuusi «[IpuMepsl 3alIMTHBIX NMPUCTIOCOOIEHUIN y >KUBOTHBIX,
Mozienb «OCHOBHBIE HaMpPaBICHUS 3BOTIOIUNY, 00BEMHAs Mozelb «CTpoeHHe TOJIOBHOTO
MO3ra MO3BOHOYHBIX).



buoreorpaduyeckas xkapra mMupa, KOmieKIus «PopMbl COXPAHHOCTH MCKOIMAEMbIX
KUBOTHBIX M pacTeHui», mojnenb ammiukauus «llepekpéct XpoMocom», BiaKHbIE
npenapatel  «Pa3ButHe HacekomMoro», «Pa3BuUTHE JSATYIIKW», MHUKpPOIpenapar
«/Ipo3oduna» (Hopma, myTaruu GOpMbI KPBUTHEB H OKPACKH TEJIA).

JlaGopaTopHblie ¥ NpPaKTHYeCKUE PadOThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGoparopuas pabora Ne 2. «OnucaHue NpUCHOCOOJEHHOCTU OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE )KU3HHM Ha 3em.ie.

JloHay4yHble TpEACTaBICHUS O 3apOKACHUM SKU3HU. HaydHble Tunoressl
BO3HMKHOBEHUS *U3HM Ha 3emuie: aOMOTeHe3 M MaHchepMus. XUMHYEcKasi 3BOJIIOIMS.
AOGUOTEeHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPTraHUYECKUX. DKCIIEPUMEHTAIBLHOE
MOATBEPKICHUE XUMUYECKOM 3BOMIOIMU. HavanbHble 3Tanbl OMOJI0THYECKON IBOTIOIUY.
['unoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE
npotokieTku. [lepBoie KIeTKu U ux 3Boionua. @opMUpOBaHHE OCHOBHBIX IPYIIN KUBbIX
OpraHU3MOB.

PasButne xu3Hu Ha 3emiie 1o 3pam W nepuoaam. Kartapxeil. Apxelckas u
npotepo3oiickas 3psl. [laneo3olickas 3pa u e€ nepuopl: KeMOPUNUCKUIN, OPAOBUKCKHUMI,
CUIypUMCKNN, TEBOHCKNW, KAMEHHOYTOJIBHBIN, TIEPMCKHUU.

Me3o030iickas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOI.

Kalino3oiickas 3pa u €€ nepruopl: MaleOreHOBbIN, HEOT€HOBbIM, AHTPOTIOTE€HOBBIH.

XapakTepucTuKa KiIMMaTa M TE€OJIOTMYECKHX IpoueccoB. (OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENHLHOTO U KMBOTHOTO MUpa. ApoMOp(oO3bl Y paCTeHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKoro wmupa Kak oOTpaxeHue dBomound. (OCHOBHbBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIIOIMSA 4YeJIOBEKa. AHTPONOJOTHs Kak Hayka. Pa3BuTHe NpeACTaBICHHUN O
IIPOUCXOXKJICHUH YelnoBeKa. MeTonbl u3ydeHus: anTponorene3a. CXoJICTBa U pa3andus
YeJIOBEKa U JKUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxxyue cunbl (paktopsl) antponoreHesa. HacrencrBeHHas M3MEHUHMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmecTBeHHBIH 00pa3 JKW3HM, W3TOTOBJICHHWE OPYIUN Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU OBOJIOLMHU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMelnblid, YenoBek mnpsaMoxondimui, YenoBek HeaHIepTaIbCKUM, UenoBeK pa3yMHBIN.
Haxonku nckomaemMbIX OCTATKOB, BpEMsI CYLIECTBOBaHHA, 00JACTh PACHPOCTPAHECHMS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaIONHAs (PKBATOpHUANIbHAS), MOHTOJIOMJHAs (a3UaTCKO-aMEpPUKAHCKAs).
YepTbl TPHUCTIOCOOJICHHOCTH TMPEACTABUTENCH UYETOBEYECKUX pPac K  YCIOBHIM
cyuiectBoBanus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHncTpanuu:

[Toptpetsi: @. Penn, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuuer u  cxembl: «Bo3uumkHoBenue ConHedHOM CHCTeMBI», «Pa3Burue
OpraHUYEeCKOro  MHUpay, «PacTutenbHass ~ KJIETKay, «KuBOoTHast  KJIETKay,



«IIpokapuotuueckast kierka», «CoBpeMeHHas CUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJOBEKa M YEIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAaJEOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKaAY,
«/lpeBHenmme smoan», «JpeBHue mroam», «llepBele  COBPEMEHHBIE  JIFOAWY,
«YenoBeueckue pacb».

O6opynoBanue: mymsiku «lIpoucxoxaeHue denoBeka» (OIOCThI aBCTPaJONMUTEKA,
MUTEKAHTPONAa, HEaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM H300pa)K€HUS KaMEHHBIX
OpyAMii  TEpBOOBITHOTO  4enoBeKa  (KaMHHM-yommepbl,  pyoOuna,  ckpebia),
reoXpoHOJIOruYecKass Tabauua, KoJuieKuus «@DopMbl COXPAHHOCTH HCKOMAEMbBIX
KUBOTHBIX U PAaCTCHUI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHue HCKOMAEeMbIX OCTAaTKOB pacTeHUN H
KUBOTHBIX B KOJUICKITUSX).

DKCKypcHs «IBOJIONNS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WJIA KpaeBeqYECKUN My3el).

Tema 3. Oprann3Mbl 4 OKpYy:Kallas cpeaa.

OKoJIorus Kak Hayka. 3aJadyd W pa3fenbl SKOJIOTMU. MeTonbl 3KOJIOrHYECKHX
UCCJIEI0BAHUM. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpensl o0OuTaHMS OpPraHM3MOB: BOJAHAs, HA3€MHO-BO3IYIIHAs, [OYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue  (aktopel.  Kraccudukauus — skonorudyeckux — (pakTopos:
abuotuyeckue, OMOTUYECKHE U aHTPONOTreHHbIe. JIefiCTBUE SKOTOrnYecKuX (PakTopoB Ha
OpraHu3MBbl.

AbGuotnueckue (akToOpbl: CBET, TEMIIepaTypa, BIAKHOCTh. {DOTONEPHUOIU3M.
[Ipucnoco6neHus: opraHu3MOB K JIEUCTBHIO a0MOTHUYECKUX (aKkTOpoB. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Buasl OMOTHYECKHX B3aUMOACHCTBUIN: KOHKYpPEHIIHS,
XUIIHAYECTBO, cuMOMo3 u ero Qopmel. [lapasutusMm, koomepanus, MyTyalu3M,
KOMMEHCAIM3M  (KBApTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCaIu3M, HEUTpaIU3M.
3HaueHHe OMOTHYECKUX B3aUMOICUCTBHI JJIsl CYLIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX
COO001IeCTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH MOMyssiquu. OCHOBHBIE MOKAa3aTeau NOMYJISLHUN:
YUCIIEHHOCTh, IJIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. {unamuka
YUCJIICHHOCTHU NOMYJISIIUU U €€ PeryJIsaiusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxemsl: kapra «llpupomubie 30HbI 3emnu», «Cpeabl oOuUTaHUs
opranuzmoB»,  «®Dotonepuoauzmy»,  «llomymsuum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIICHHOCTU NOMYJISuU HHPY30puu-Ty penbkny, «[lumesbie nenm».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThI:

JlaGoparopnas pabora Ne 3. «Mopdoaorudeckue 0COOEHHOCTH PACTCHUN U3 Pa3HBIX
MeCT OOUTaHHUS.

Jlaboparopuas pabotra Ne 4. «BinusHue cBeTa Ha pOCT M Pa3BUTHE UYEPEHKOB
KOJIEyCay.



[Ipaktuueckass pabora Ne 2. «[loacuér TUIOTHOCTH TOMYJSIUN Pa3HBIX BHUJIOB

PaCTEHUI».
Tema 4. CooO1mecTBa ¥ 3KOJI0rH4eCKHe CHCTEMBI.
Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OuoleHO3a: BHIOBAs,

IPOCTPaHCTBEHHAs, Tpodpuueckas (mumieBas). Bunpl-nomunantel. CBsizu B OMOLIEHO3E.

Dkosioruyeckue cucteMsl (3kocuctemsl). [ToHsTHE 00 3KOCUCTEME U OHOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PELYLEHTHI.
KpyroBopor BeliecTB 1 MOTOK 3HEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIe) YpOBHU
skocucteMsbl. [IumeBsie nenu u cetu. OCHOBHBIE MOKa3aTeau 3KOCHCTEMBbI: Omomacca,
NPOAYKUUA. OKOJOTUYECKHE NHUpaMUAbl: MNPOAYKIWH, YUCIECHHOCTH, OHOMAaCCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAaMOPETYJIsIus, pazButue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. JKOCHUCTEMBI 03€p U peK. DKOCHCTEMa XBOWMHOIO WIIH
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE SKOCHUCTEMBI. ATpPOSKOCUCTEMBI. YpO03KOCUCTEMBL.
buonoruueckoe n X034MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak ¢akrop ycroilumBocTH 3KocucteM. CoxpaHeHHe
OMOIOrMUecKOro pa3HooOpasus Ha 3emIie.

VYuenue B. 1. Bepnanckoro o 6nocdepe. I'panulibl, coctaB U CTpyKTypa ouochepsl.
JKupoe BemiecTBo 1 ero pyHkuuu. OcodeHHocTH OUochephl Kak IiI00aIbHON 3KOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBsA3b B Ouocdepe.

KpyroBopoTsl BemecTB 1 OMOre0XMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yTiepoja, a30Ta).
3oHaIBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouochepe 3emiau. AHTpONOreHHbIe H3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocymectBoBaHre pUPOAbl U denoBeuecTBa. CoxpaHeHUE OMOpa3HOOOpa3usi Kak
OCHOBa YCTOMYMBOCTH Onocdepbl. OCHOBa pallMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHUE. JlOCTHXKEHNS OMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupr u cxemsl: «llumessle nenm», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobuiecTBay, «llenu nutanus», «IKonornyeckas nupamuaay, «buocdepa
U YEJIOBEK», «DKOCUCTEMA HMIMPOKOIMCTBEHHOTO Jecay, « DKOCHCTEMa XBOMHOIO JIecay,
«buornieHo3 BogoéMa», «ArporeHo3», «lIpumepHble aHTPONMOrE€HHbIE BO3JAEHCTBUS Ha
npupoay», « BakHeilllne HCTOYHUKY 3arpsi3HEHHs] BO3AyXa M TPYHTOBBIX BO1», «IlouBa
— BaXKHEHIas cocTapiisiomas ouochepsn», « DakTopsl Aerpaganuu nousy, «[lapHukoBbIi
abdexT», «PakTopsl PaAMOAKTUBHOTO 3arpsisHeHHs Ouocdepb», «OOmIas CTpyKTypa
ouocdepnl», «PacnpocTpanenue xxu3Hu B 6uocdepe», «O30HOBBIN 3KpaH OHOCHEPHI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpUpOIe».

O6GopynoBanue: Mojelb-anmuiMKanus « Tunudabie  OMOLIEHO3BI», TepOapuii
«PacturenbHple cooOmiecTBay, Koiuiekiuu «buoreno3», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp», repOapuul U KOJUJICKUHUU PACTEHUH U KUBOTHBIX,
IMPUHAAIEKAIIME K Pa3sHbIM 3KOJOTMYECKHMM TIpylnnaM OAHOro Buaa, KpacHas kHura
Poccuiickoii @enepannn, n300paxkxeHHs1 OXPAHIEMBIX BUJIOB PACTEHHUI U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IIPOI'PAMMBLI 110
BUOJIOI'MN HA BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnMBaKwOTCsA TpeOOBaHHMS K pe3yjbTaTaMm
OCBOCHHSI  OOydYalOUIMMHUCS MPOTpaMM  CpeaHero  obmiero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yJabTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYyYalOIUMUCS POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJIICHUIO, HalMyue MOTUBAIlUM K OOyd4YeHUI0O  OuOJIOoTruu,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUNM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHMYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
NESITEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMUA CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIWYHWE HKOJOTMYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH IICJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUA NpeaMeTa «bHOJIOTHs» JOCTUTAIOTCA B
CAMHCTBE YYCOHOM M BOCIHTATCIBHOM JICATCIHPHOCTH B COOTBETCTBHUU C
TPAAUIIUOHHBIMU POCCUUCKUMHM COIMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPHHATHIMHA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEW MO3UIMU JIUYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIEMy MOKOJEHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOr0 OTHONIIEHUS K KYJIbTYPHOMY HacCJEAUI0 U
TPpaAUuLKSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauunu, IpUpole U
OKpY’KaroUIen cpele.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHMCHTAIlM/, TO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OIBITA W OMbITA ACATEIBHOCTHA B MPOIECCE peaan3aliid OCHOBHBIX HAIlPaBICHUHN
BOCIIMTATEIbHON AESATSILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKJAHCKOUN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEMN, YBaXKEHUE 3aKOHA
Y TIPaBONIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4eOHBIX ¢ T[O3HABATEJIBHBIX 3aJiad, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKACHUSAMU, KyJIbTYPHBIMH LIEHHOCTSMU U
COLIMAJIBHBIM II0JIOXKECHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W HCCIENOBATENbCKUX 3aJad, YBa)XKUTEIHHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXICHHH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAXKIAHCKON UICHTUYHOCTH, TATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH nepes PonuHou, ropaoctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJBTYpYy, IPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM IPUPOJIBbI,
JNOCTIXKEeHUsSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJaJ POCCUHCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OMOJOrMM, MOHUMAaHMsS 3HAYECHHUsS OHOJOTMM B IIO3HAHUM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYalUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAMTEIISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATUS 1IEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBUM C
TpaauuusiMu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0o BOCIIUTAHUS:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ACTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILICHUH;

NOHUMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOW IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIIATh KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYusi:

MOHUMAaHME U peaii3alus 3[0pOBOro 1 6€30macHoro oopasa *Ku3HH (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPABUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATU W OT/AbIXa, peryispHas (Qu3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHMMAaHUE LEHHOCTH MPaBWI HHIMBUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0e3011acHOro MOBEJCHMSI B CUTYalUsIX, YTPOXKAIOIIMUX 3J0POBBIO U KU3HHU JIIOJEH;



OCO3HAHME MOCJEJICTBUN W HENPUATHUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOII00uE;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTU TEXHOJOTMYECKOW W COLMATbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBIMIOJTHATh TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHONU JeSATEIHbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccurn U peaTn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CamM0OOpa3OBaHUIO Ha
MPOTSKEHUU BCEW KU3HU;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOE OTHOLIEHUE K PUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCICACTBUNM ISt
OKpY>Karollen Cpe.ibl;

OCO3HaHHUE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpPOOJIeM U MyTel ux
peuieHus;

CIOCOOHOCTH UCIIOJIB30BATh MPUOOpPETAEMBIE ITPU N3YUEHUN OMOJIOTUHN 3HAHUS
M yMEHUS TpU  pEHICHHH TpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOJICHHE  TPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIpPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
aKocucTeM, orocdeps);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAOIIEN IPUPOTHON
cpene, yMEHHE MPOTHO3MPOBATH HEOJIArONPUSTHBIE KOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U TIPENOTBPAILLATh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NeSATeIbHOCTU AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
MPaKTHKE, TOTOBHOCTU K YYAaCTUIO B IPAKTHUUECKOMN NIEATEIBHOCTH SKOJIOTMUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXK/TY JIFOJbMU U MIO3HAHUSI MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHuss 00 OKpyXalollleM MHUpPe KaK O €JUHCTBE MPUPOJIbI, YEIOBEeKa U
o01ecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpolsieM
COXpaHEHMS IPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OMOJOTUU JJII COBPEMEHHOW HMBHIIMA3AIUU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUsI MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX



OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh  PECypCHble  MPOOJEMbI  Pa3BUTHS
YeI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 TII00AIBHBIX YKOJIOTUYECKUX MPOOIEeM U
o0ecrieyeHnss  MepexoJa K  YCTOMYMBOMY — PasBUTHIO,  PallMOHATHLHOMY
WCTIONB30BAaHUIO TPHUPOJHBIX PECYpCOB U (DOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUW B IEJISIX
MOBBIIICHUS OOIIeH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3YYEHUH OMOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHHMs MJIs aHajau3a u
OOBSICHEHHSI SIBICHUI OKPYXAIOIIEr0o MUpa M MPOUCXOAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHsS HA OCHOBE HAy4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
pelieHus mpoOiieM B peabHBIX )KU3HEHHBIX CUTYAIIHX;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUA TO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUSI OOyHAOUIUXCS
MEXIUCIUILUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIECHAYYHBIC MOHSITHS, OTPAKAIOUIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
ucclieloBaHue, HaO0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIC
yuyeOHble JEHCTBUSA (IMO3HABATENbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecrneunBaronye GopMupoBanue GyHKIIMOHATBHON IPaMOTHOCTH U COIMAIBHON
KOMIIETEHIIUH  OOYYaIOIINXCA, CHOCOOHOCTh OOYYaroluxcsi HMCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLUATILHOM MPaKTHKE.

MeranpenMeTHble pe3yJibTaThl OCBOCHHUSI IMPOTPAMMbl CpPEIHETO OOILEro
00pa30BaHUsl IOJKHBI OTPAXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 00001IeH s ), pACKPbIBATh CMBICT



OMOJIOTUYECKUX TOHATHNA (BBIICTATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH TTOHATHSIMH);

OTpeNeNiaTh IeTu JeATeILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABJICHHBIMH TETISIMU;

UCIIOJIB30BaTh OMOJOTUYECKUE MOHATHS JUISl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOH TIPHPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B pPaccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

IIPUMEHSITH CXEMHO-MO/ISIBHBIE CPEJICTBA JIS IPEICTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIICHWNA B U3YYaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
POTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIMOHHBIX
HUCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepPHATBHBIX M HEMAaTepHUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHLTATOB
IEJISIM, OLICHUBATh PUCKH TOCIEACTBUHN JACATCIBHOCTH;

KOOPJIMHUPOBATH M BBITTOJHITEH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYaIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIJICHUE TP PEIICHUH KH3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIeI0BaATEIbCKHE 1eHCTBHUSA:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIICIOBATEIILCKON M ITPOCKTHOM JICITCIIBHOCTH,
HaBBIKAMH  pa3pemieHus 1poOjieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIIEHUs MPAKTUUECKHUX 3a/1a4, TPUMECHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JICSITCIBHOCTH 110 TIOJIYYEHHUIO HOBOTO
3HaHMSI, €T0 HWHTEPIpPETAlHH, MPEeoOpa30oBaHUI0 W TPUMCHEHHIO B Yy4eOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;

(GbopMHpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHIMU U METOJIaMH;

CTaBUTh M (HOPMYJIHMpPOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHOMN
NEATEIBHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIISATh NIPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JIS T0Ka3aTeIbCTBA CBOUX
YTBEPXKJACHUH, 3a/1aBaTh IMapaMeTPbl U KPUTCPHUH PCIICHHS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHUBATH MTPHUOOPETEHHBINA OIBIT;

OCYIIECTBJIAThH IIEJICHANIPABICHHBIM TOUCK TEPEHOCa CPEICTB M CIOCOOOB
NeHcTBUS B MPO(ECCUOHAIBHYIO CPEy;

yMETh TIEPCHOCHUTh 3HAHUS B IMO3HABATEIBHYI0 M TPAKTHYCCKYIO 00JIacTH
KU3HEACATEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJCH, MpeJlaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEITCHMUS.



3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCS B PA3IUUYHBIX HCTOUHHMKAX MH(pOpMAIUU (TEKCTE Yy4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBATh
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIMUHBIE METOJbI MPU TOUCKE U
otOope Ouosiornueckoil nHMOpMaIuu, HEOOXOUMOM NIl BBIMIOJHEHUST y4eOHBIX
3azay;

npuoOpeTaTh ONBIT HUCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJbTYPY aKTUBHOI'O MCIIOJIb30BAHUS Pa3INYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaibHyH0  (OpMy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, I1UarpaMmmsbl, TaOIHIbl, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMOJOTMYEeCKOM HMH(pOpMalMe: MPUMEHSATh XUMHUYEcKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, ab0peBUAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTrJIAIHOCTH;

BJa/JeTh ~ HABbIKAMU  pPACMO3HABaHWA U 3allUThl  HMH(OpMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgByageHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oO61ienme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acCTBOBATH
B JMAJIOTe€ WM JUCKYCCUM IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJbHO BBINOJHEHUs MpejiaraeMon
3a/1ay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCThH MO3UIMN IPYTUX YYACTHUKOB
JMasnora Wil JUCKyCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIEHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBHS, TTOHUMATh
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AeSTEJIbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAJIBbHON
paboThI MpH PEIICHUU OMOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a/1au;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOT0 YJieHA KOJUIEKTHBA;

OpUHUMATh  1eJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JAOCTUKEHHUIO: COCTaBISATh IUIAaH JCHCTBUH,



pacupenensiaTh poiad € YY4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIAThb pEe3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAO0T0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yabTaT Mo pazpadOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh WJIECH C IO3UIHMHM HOBU3HBI,
OpUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

OgyaieHNe YHHBEPCAJIbHBIMH PeryJIssTHBHBIMH 1CHCTBUSMMU:

1) camoopranusanus:

UCTIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pELICHMS B )KM3HEHHBIX U YY€OHBIX CUTyalUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSIX M MOCTYIKAax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAIOIIMX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATENBHYIO JESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTABJIATS IIJIaH PELIEHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATDH MPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IMIUPOKOW JPYyAULUMU B
pa3HbIX O0JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN H
KyJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLICHMBATb COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHON  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH IJi1 OLEHKHU CHUTYyalluH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PHUCKUM U CBOEBPEMEHHO IPUHHUMATH PELIEHHA MO HX
CHUKEHMUIO;

OPUHUMATh MOTHUBBI W apryMEHThl APYrMX IpU AaHAIW3E pe3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, MTOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalM3€ pe3yJbTaToB
NEeSTENbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.



HPEAMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarbl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4yHbl€ 3HAaHUS, YMEHUS U CHOCOOBI IEWCTBUN IO OCBOCHUIO, HHTEPIIPETALIMM U
peoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4€OHBIX CUTYallUsAX, a TaKkKe B pealIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
Pe3yJIbTaThI MIPEICTaBICHBI IO FOJjaM 00yUYEeHUSI.

[IpenMeTrHbie pe3yapTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIN OMOJIOTUU B CHCTEME Hay4HOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAapTHHBI MUpa M HAy4HOTO MHMPOBO33PEHHs, O BKJIAJE POCCUHCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
ITPAMOTHOCTH Y€JIOBEKA JUISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PpaCKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, METa00JIu3M (OOMEH BELIECTB U NIPEBPALLEHUE YHEPTUN),
roMeocTa3 (caMoperyJssiiusi), YpOBHEBas OpraHu3alus IKUBBIX  CHCTEM,
CaMOBOCITPOU3BeIeHNE (PENPOYKIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JIOTMa MOJIEKYJsipHOM Ouosnoruu), 3akoHsl (I
Meunpensa, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 lleHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHnuil H. 1. BaBuiioBa), onpenensars rpaHULbI UX
IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MMO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAaHHUE JKMBBIX CUCTEM, IMPOLECCOB U SBICHUM, OpraHM3alus U IPOBEIACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHNE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEeMbIMU BEIUYMHAMH, OOBSICHEHHWE MOJYYEHHBIX pE3yJIbTaTOoB,
VICIIOJIB30BAHHBIX HAYYHBIX IOHATHNA, TEOPUH U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOBI
Ha OCHOBAHMM I1OJyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKAPHUOT U
JYKApuOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUSA, PA3MHOXKEHHs, WHIMBUAYAJIBHOTO Pa3BUTHA  OpPraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KU3HU C LeNbl0 oOecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIEeH, COOIIOIEHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpesie, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOMU ouonoruu " OMOTEXHOJIOTUH UL PAalMOHAIBHOTO
IPUPOAOIIOIB30BaHNUS;



YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJayd Ha MOHO- H
IUTUOPUIHOE CKpEIlMBaHWE, CILEIUICHHOE HAaCIeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEICKa3aHMs HAclIeIOBAaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpATOPHBIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ yudeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATb MW HUHTEPHPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MH(POPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepHallbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHWN B OHOJIOTHH,
MeUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011258 OMONOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO
UCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» e 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MHpAa M HAYYHOTO MHPOBO33PEHHs, O BKIIAJE POCCHUHCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKa JUIsl peIICHUs KU3HEHHBIX 3a7a4;

yMEHUE PACKPHIBATH COACPIKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUIN: BU/,
MOMYJISAIMsA, TEeHOMOH, DBOJIONMS, ABWXKYIIHE CUIBI ((PaKTOPHI) HSBOIOIHUH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
OKOCHUCTEMa, TPOAYIECHTH, KOHCYMEHTBHI, pEAYIEHTHl, IeMH  IUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreorneHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUU U
nytet spomoruu A. H. CesepiioBa, yuenust o ouocepe B. U. Bepnazackoro),
OTNpEeEeNsATh TPAHUIBI X TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOIIECCOB W SIBJICHUM, OpraHMU3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BETUYMHAMH, OOBSICHEHHWE TMOJNYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TECOPUN U 3aKOHOB, YMEHUE JICJIaTh BBHIBOIBI
HA OCHOBAHWH TOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OMOJOTHYECKUX
00BEKTOB: BHJIOB, TMOMMYJISIHNN, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIICHO30B W OJKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHUs, MPUCTOCOOIEHHOCTH
OpPraHM3MOB, JIEHUCTBUS OSKOJOTMYECKHX (PAKTOPOB Ha OpraHM3MBI, IEpeHoca
BCIIECTB W TIOTOKA DJHEPTMM B DSKOCHCTEMaxX, AHTPONOTCHHBIX W3MEHEHUH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;



YMEHHE TMPUMEHSTH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB U SBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPYKAIOIINX JIOACH, COONII0IEHUsI HOPM TPaMOTHOTO TIOBEJICHHUS B OKpPYKaroIIen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAILHOTO MTPUPOIOTIOIH30BAHMS;

yMEHUE pelniaTh dJeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NIEPEHOCa BEILIECTB U SHEPTUH B SKOCUCTEMaX (LIETH MUTaHUsA);

YMEHUE BBITOJIHATh JIA0OpAaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IATh
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpMAaILIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TJ0OaldbHBIE  JKOJOTHUECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000111251 OMOIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
UCI0JI30BaTh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinuecTBO 4acoB
HaumenoBanmue Kounr | IIpak BocnurareabHbIN
Ne B dyekTpoHHbIE (MM POBbHIE)
/| PA31EII0B 1 Tem cer poa |T 06DA0BATENLHEIE DECVDCLT KOMIIOHEHT
T iporpammb 0 pa6o | pador °°P pecyp
THl | Bl
1 Buonorus Kak Hayka 2 1 0.5 bubmorexa LHOK Ycranosinenne
https://m.edsoo.ru/7{41¢292 JIOBEPHUTEIbHBIX
’ JKuBBIE€ CHUCTEMBI U UX 1 bu6mnorexa [JOK OTHOIIICHUM C
opraHu3alus https://m.edsoo.ru/7{41¢292 00yyJaroImuMucs,
BUPTYaJIbHbBIE JTA0OPATOPHBIC U CIIOCOOCTBYIOMIUX
XUMHUYECKAMN COCTAB U L . HOSTTHBHOMY
3 CTpOEHIE KIETKH 8 1 (https://content.edsoo.ru/lab/subject/1/ | BOCIPUSTHIO
)bu6nuoreka ITOK obyuarormumucs
https://m.edsoo.ru/7f41¢292 TpeOoBaHHIt 1 IPOCHO
YUUTETIS,
MPUBJICYCHUIO UX
BUPTYaJIbHbBIE JTA0OPATOPHBIC U BHIMAHIIS K
JKusHeiesaTenbHOCTS L . 00CyK1aeMOM Ha
4 6 1 (https://content.edsoo.ru/lab/subject/1/

KJIETKU ypoke uHpopMaIuu,
)bubimoteka [IOK AKTHBU3ALIY HX
https://m.edsoo.ru/7f41¢292 103HABATENIBHOM

JESATETbHOCTH

P ASMHOSKEHIC 1 BUPTYyaJIbHbBIE JTA0OPATOPHBIC U [ToOyxxnenue

5 HH MBIy alTbHOC 5 1 MPAKTUIECKUE PAOOTHI oOyJaromuxcs

Pa3BUTHEC OPraHU3MOB

(https://content.edsoo.ru/lab/subject/1/
)bubanoreka IJOK

coOJII01aTh HA YPOKE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41c292
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41c292
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://content.edsoo.ru/lab/subject/1/)%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0

https://m.edsoo.ru/7f41¢292

HacnencrBeHHOCTD U
6 NU3MEHYUBOCTH
OpTraHu3MOB

1.5

bu6mnorexa [JOK
https://m.edsoo.ru/7f41¢292

Cenekuus OpraHu3MoB.
OcHOBBI OMOTEXHOJOTUU

bu6mnorexa [JOK
https://m.edsoo.ru/71f41¢292

8 Pe3epBHOE Bpems

bu6mnorexa [JOK
https://m.edsoo.ru/7f41¢292

oOLIENPUHSATHIE
HOPMBI TTOBEACHHUS,
npaBuiia OOIICHUS CO
CTapuIMMHU
CBEPCTHUKAMHU
MPUHITUIBI y9eOHOM
JTUCITUTUTNHBI U
caMOOpraHu3aluu
yCTaHOBKA Ha
aKTUBHOE yJacTHe B
pelIeHUH
MPAKTUYECKUX 33724
(B pamMKax ceMmbH,
Opranuzanuu,
ropoja, CrnocoOHOCTb
WHUIUAPOBATH,
TUTAaHUPOBAThH U
CaMOCTOSITEJIbHO
BBITIOJIHATH TaKOTO
poJia 1eSITEeIbHOCTD;

OBLIEE KOJIMYECTBO
YACOB IIO I[TIPOTPAMME

34



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

11 KITACC

Hannenopanme KoJsinuecTBO 4acoB DIeKTPOHHbIE
o »
Jlj;-n pazieioBu TeM | p.. o Konrtpoabhnsble | [IpakTuyeckue (Iéﬂ(l)pOBble) Bocnurareb b1k
IporpamMMbl paGoTHI paGoTHi o0pa3oBaTe/ibHbIE KOMIIOHEHT
pecypchbl
| OBomonmonHas 9 1 Bubnnorexa LOK Y CTaHOBJIEHHE
onosorus https://m.edsoo.ru/7f41¢cc74 | nosepurenbHbIX
Bo3nukHOBEHHME OTHOIIICHUH C
2 | ¥ pa3BUTHE 9 0.5 bubmorexa [TOK 00yyYaroImMuMucs,
https://m.edsoo.ru/7f41cc74
’KU3HHU Ha 3emiie * CIIOCOOCTBYIOIIMX
Opranusmsl u MO3UTUBHOMY
3 OKpY>Karolas 5 1 bubmorexa IOK BOCIIPUSTHIO
cpena https://m.edsoo.ru/7f41cc74 0By YATONIMHCS
Coo0rmecTsa 1 TpeboBaHuii 1
4 AKOJIOTHYECKUE 9 brbmorexa IHOK MPOCKO y4uuTens,
CHCTEMBL https://m.edsoo.ru/7f41cc74 [IPUBJICYCHHUIO UX
BHHUMAaHHMS K
o0cyK1aeMoi Ha
ypoKe HH(pOpMaIIHH,
AKTUBH3AIUN UX
MTO3HABATEIBbHOU
5 PesepBHOE Bpems 2 Brbmzorexa IOK Il-[[eﬂg CHBHOCTH
https://m.edsoo.ru/7f41cc74 | OOy KICHHAC
00yUaroIMXCcs
co0JIIo1aTh HA YPOKE
OOILIETIPUHSITHIC

HOPMBI ITOBCACHUA,
IMpaBHJia O6H1€HI/IH Cco



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

CTapIIUMU U
CBEPCTHUKAMU
NPUHIUIIBI y4eOHON
JTUCHUILIMHBI 1
CcaMOOpraHHU3alUH
yCTaHOBKA Ha
aKTUBHOE YYacTHE B
pelieHuu
MPAKTUYECKUX 3a7a4
(B pamMKax ceMmbH,
Opranuzanuu,
ropoja, Kpas)
TEXHOJOTMYECKOU U
CoIMaJIbHOM
HaIpPaBJICHHOCTH,
CIIOCOOHOCTh
WHUIIMUPOBATH,
IIJIAHUPOBATH U
CaMOCTOSITEIILHO
BBITIOJTHATH TAKOT'O
poja neAaTeNbHOCTb;

OBIIIEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

34

2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounuecTBo yacos 5 o
JIEKTPOHHBbIE UG pPOBbIE
Ne Tema ypoka Bcer | Konrpo lpax | Jlara 06pa3OI:;aTeanble P
n/n THY€C | u3yYeHUs
0 JIbHbIE ot pecypchbl
padoThI pa
bu6anorexa IJOK
1 buonorus B cucreme Hayk 1 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoabl MO3HAHUS KUBOU MTPUPOJBI.

) [Ipaktuueckas padora Ne 1 1 0.5 bubnunoreka [{OK
«Vcnonb3oBaHuE pa3aIUYHbIX METOJIOB MPU ' https://m.edsoo.ru/863e6122
U3YYE€HUH OUOJIOTUUECKUX O0OBEKTOBY

3 buonornueckue cucrempl, IPOLECCH U UX | bubmmorexa [JOK
M3YUYCHHE https://m.eds00.ru/863e6564

4 XUMHYEeCKUN cocTaB KJIeTKH. Boma u 1 bu6anorexa IJOK
MUHEpAJIbHBIC COTU https://m.edsoo.ru/863e674¢

bu6mnoreka IJOK

5 benku. CoctaB u cTpoeHHe OEIKOB 1 https://m.edsoo.ruw/863e6b72
depMeHTHl — OMOJIOTUYECKHE

5| dsyaenme xarammmiscoroi atmroos |1 03 buGmiorera LLOK

' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UITU .
KaTaJia3bl)»
bu6anorexa IJOK
/ Y TIEBOIBL. JIMIHIEI ! https://m.eds00.1ru/863e¢6870
8 Hyxnennossie kucnorsl. ATO 1 bubmorexa [IOK

https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH N METOAbI NU3YUCHHS KIICTKU.

bubmmoteka [IOK

? Knerounas teopus https://m.eds00.1ru/863e6e88
10 | KneTka Kak 1I€I0OCTHAs KMBasi CUCTEMa
CtpoeHue 3yKapuoTUYECKON KIIETKH.
Jlabopartopnas pa6ota Ne 2 «3yueHue bu6anorexa IJOK
11 | cTpoeHus KJIETOK pacTeHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6{f0
rpu0OB U OAKTEPHI O] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax u UX OMUCAHUEC)
bu6mnoreka IJOK
12 | OGMeH BemecTB HIIM MeTaboIn3M https:/m.c dsc])_}).ru 12636766¢
bubnuoreka I{JOK
13| @orocuntes. Xemocuures https://m.edscl)_f).ru/863e7c98
. bubmmoteka [IOK
14| Ouepremmicckuii oOmen httos://m.edS(])_}).ru/863e7aae
JKV3HEHHBIN UK KJIETKU. /leneHue
15| <HaGomonenme witnoss » enermin xomans 05 BuGmorexa LIOK
KOpEIIIKa JTyKa Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MHKpPOIIpernapaTax»
16 buocunTes Oenka. Peakiust MaTpuuHOTO bu6anorexa IJOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bub6auoreka [JOK
17| Tpancmiuus — Gnocunres benka httns://m.edsc])_f).ru/ 863e796¢
18 | Hexnerounsie popMbl )KU3HU — BUPYCHI bubmmorexa LIOK
https://m.edso0.ru/863e7540
bu6anorexa IJOK
19 | ®opMbl pa3sMHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 | Meiio3 bubmmoreka IJOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7{4a

OO0pa3zoBaHue M pa3BUTHE TTOJIOBBIX KIIETOK.
OmnonorBopenue. JlabopatopHas padota Ne

bu6anorexa IJOK

21 4 «3yuenune CTpOEHUS MOJTOBBIX KJIETOK Ha 0-5 https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpENapaTax»
22 | UnauBuyanbHOE pa3BUTHE OPTaHU3MOB Bubmmorexa [OK
https://m.edsoo0.ru/863e¢8436
23 I'eneTnka — Hayka O HacCJIEACTBEHHOCTH U bu6mmotexa [IOK
M3MEHYUBOCTH https://m.eds00.ru/863e86{2
24 3aKOHOMEpPHOCTH HaclieI0BaHUs MPU3HAKOB. bubnunoreka [{OK
MoHOTrHOpHUIHOE CKPEIIMBAHUE https://m.eds00.ru/863e8878
JuruOpuaHoe CKpeluBaHue. 3aKOH bubnmnoreka [JOK
25
HE3aBUCUMOTO HACJICIOBaHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieIOBaHUE TPU3HAKOB.
Jlaboparopnas padora Ne 5 «M3yueHue
26 pe36y(J)II:>Ta(;I())B Mg)Hg:HGpJ;ﬂHoro I/}I] 0.5 Bubmmorexa [OK
https://m.edso0.ru/863e8c60
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HITBI .
Ha TOTOBBIX MHUKPOIIpENapaTaxy
27 I'eneruka noma. HacnenoBanue mpru3HAKOB, bu6anorexa IJOK
CIEIUIEHHBIX C ITI0JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHYUBOCTb. JITabopatopHas padota Ne 6.
N3yuenne MoaupuKaiMOHHON bubmunoreka [{OK
28 0.5
M3MEHYHMBOCTH, TOCTPOEHUE https://m.edsoo.ru/863e8efe
BapUAIIMOHHOTO Psifia U BapUALIMOHHOU
KpUBOWN»
HacnencrBenHnass '3MEHUYUBOCT.
29 | JlabopatopHas pabota Ne 7. «Ananus 0.5 Bubmmorexa [OK

MyTaIi y 1p030(HIIbI Ha TOTOBBIX

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHUKpOTpenapaTax»

30 | I'eneTuka yeaoBeka | bubmmorexa LIOK
https://m.edsoo.ru/863e8d78
PeszepBHblii ypok. O600I1IEHNE O TEME
31 | «HaciaencTBEeHHOCTH U U3BMEHUYHNBOCTE 1
OpraHU3MOB)
32 | Cenekuus Kak HaAyKa U MPOIIECC 1 bubmmorexa [IOK
https://m.edsoo.ru/863e¢9214
33 MeTonbl U TOCTHKEHUSI CEJIEKIIUUA PACTEHUM 1 bu6anorexa IJOK
Y YKUBOTHBIX https://m.edsoo0.ru/863¢9214
34 | buoTexHoJIOTUs KaK OTpacib MPOU3BOJICTBA 1 bubmorexa [IOK
https://m.eds00.ru/863¢9336
OBULIEE KOJIMYECTBO YACOB T1O 34

I[TPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Kosaun4ecTBo 4acoB

IMpakr Nara
Ne Tema ypoka Bcer | Konrpoua rreckn usyue DJICKTPOHHEIC WH(pPOBLIC
n/n o A60ThI e st o0pa3oBareJIbHbIE pecypchbl
P padot
bl
1 DBOJIIOLHS U METOJIbI €€ U3YYCHUS 1 bubmorexa LHOK
H A M https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHUs IPEACTABICHUNA 00 1 bubnuorexa [JOK
SBOJTIOLINU https://m.eds00.ru/863¢9570
bubnmmoreka IJOK
3 MurkposBoTrorHs : https://m.edsoo.ru/863e9cle
[Tomymsiust Kak AIeMeHTapHast
eIMHUIIA BUA U YBOJIIOIIHH.
bubnmmoreka IJOK
4 Jlabopatopuas pabora Ne | ! 05 https://m.eds00.ru/863e¢99c6
«CpaBHeEHHE BUJIOB TIO
MOP(OJIOTUIECKOMY KPUTEPHIO
5 JIBrKy1re cuibl (3eMeHTapHbIe 1 bubnunorexa [JOK
(hakTOpbl) IBOJIIOLIUU https://m.edsoo.ru/863e¢9da4
. bubmuoreka [JOK
6 EcTecTBeHHBII1 0TOOp U ero (hopmbl 1 https://m.edsoo.ru/863e9ed0
Pesynbratsl 3BOIIOLINN:
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB U
7 BHU1000pa3oBanue. JlabopatopHas 1 1 0.5 bubmmorera [IOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma 1 e

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OTHOCHUTCIIBHOI'O XapaKTcpa»

Hamnpasnenus u nytu

bubnuoreka [JOK

8 MaKpO3BOJIIOIIUU https://m.edsoo.ru/863e9cle

9 HeoOpatumMocTh 3BOIIONUHT

10 I/I"CTOPI/I}{ KU3HU Ha 3eMJIe U METOIbI
e U3y4YeHHs

1 I'unoTe3bl TPOUCXOKACHHUS )KU3HHA HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863eaSab

12 Pa3Butue xu3Hu Ha 3eMiie 10 ApaM U bubmuoreka [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIC 3TaITbI 3BOJIIOIHH
PACTUTENBHOTO U dKUBOTHOTO MUDA.

13 [Ipaktrueckas padora Ne 1 0.5 bubnuorexa [{JOK
«M3yueHre nCKomaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PacTeHUN U )KUBOTHBIX B
KOJUICKITUSIX)

14 CoBpeMeHHas cucrema bubnuoreka [JOK
OpraHuYecKOro MUpa https://m.edsoo.ru/863ca48e¢

15 DBOJIIOIHUS YeI0BeKa (aHTPOIIOTeHE3) bubmorexa [OK

https://m.edsoo.ru/863eac2¢c

16 JBrxyiire cuibl (hakTopsbl) bubnuorexa [JOK
aHTPOINOIreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIMH 3BOJIIOIUU
YeJI0BeKa

18 YenoBeyeckne pacbl U MPUPOIHBIC bubmuoreka [JOK
aJanTaliu 4eJI0BEKa https://m.edsoo.ru/863eaca2

19 PesepBHbIi ypok. O000I1IEHHE 10



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Teme «BO3HHUKHOBEHHE U pa3BUTHE
KU3HHU Ha 3eMJiey

20 DKoJlorusi Kak HayKa
71 Cpenbl oOOUTaHUS U SKOJIOTHYECKUE bubnuoreka [{OK
(haxTophI https://m.edsoo.ru/863eafec
AlGuoTtndeckue GhaKkTophl.
JlabopaTtopHnas pabota Ne 3.
«Mop(bOonmquKHe O0COOEHHOCTH Butmiorexa LIOK
22 pacTeHUi U3 pa3HbIX MECT OOUTAHUS. 0.5 httos://m.ed 1263¢b10
ps://m.edsoo.ru/863eb10e
JlaGoparopnas padota Ne 4. *
«BnusHUE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICYCa»
bubnmmoreka IJOK
23 buotnueckue daxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE XaAPAKTEPUCTUKH
24 nonyJsiuuu. [Ipaktuueckast pabora Ne 0.5
2 «IToAaCY€T MIOTHOCTH NOMYJISALUAN )
Pa3HBIX BUJIOB PACTCHUI
75 Coo01ecTBa OpraHu3MOB — bubmuoreka [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJOTUYECKUE CUCTEMBI bubnuoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
HOBHBIC ITOKA3aTEIN YKOCUCTEMBI.
27 8120.]201‘1/1‘{6601?1/1: ?I/ISJ;MI:I[EI(.: CCB(ffICTBa bubmorexa [TOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [TpupoaHbIE SKOCHUCTEMBI
29 AHTPOINOreHHbIE IKOCUCTEMBI
30 buocdepa — rnodanpHas 3KOcUCTEMA bubmmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

3eMiu

https://m.edsoo.ru/863ebb5Se

3aKOHOM€pHOCTI/I CYIICCTBOBAHUA

bubnuoreka [JOK

31 ounochepsl ! https://m.edsoo.ru/863ebd16

32 UYenoseuecTBO B OHochepe 3emiu 1

33 CocyliecTBOBaHUE MPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIii ypok. O00011IEHHE TEMBI

34 «Coo00111€CTBA U HKOJIOTUUECKHUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB T10O 34 25

[TPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOHU OBPA30OBATEJIBHOU ITPOI'PAMMBbI
10 KITACC

Kon
nposepsp
e3-rara

HpOBepﬂeMble NMpEeaAMETHBIC PE3YJIbTAaThI OCBOCHHUSA OCHOBHOI1
Oﬁpa3OBaTeJIbHOI7[ nporpaMmasl CpEeaIHEro 061[161“0 OﬁpaSOBaHHH

CdopmMupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-
1 HAay4YHOM KapTUHBI MHpa U HAYYHOTO MUPOBO33PEHUS; O BKIIAJE€ POCCUUCKHUX
U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTUE OMOJIOTHH; (DYHKIIMOHATLHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs )KU3HEHHbIX 3a1a4

YMeHne packpbIBaTh COJIepKaHUE OMOJOTMUYECKUX TEPMUHOB M TOHSTHUMA:
KU3Hb, KIIETKA, OpraHu3M; MeTaboan3M (0OOMEH BEIIeCTB W NPEBpAIICHUE
2 SHEPIruM), TOMEOCTa3 (CaMOpEryJisdius), ypOBHEBas OpraHU3allUs >KUBBIX
CUCTEM, CAaMOBOCIpOM3BelIEHUE (PENpPOAYKIMsA), HACIEIACTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHE

YMenne wuznaratb OWUOJOTHYECKHME TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I. Menpens, T. Moprana, H.. BaBuinoBa) u

3 y4eHus (0 IEHTpax MHOTO00pa3us U MPOUCXOXKICHHS KyIbTYPHBIX pAaCTEHUN
H.M. BaBuiioBa), ompenensiTh TpaHULbl UX NPUMEHUMOCTH K KUBBIM
cUCTEMaM

YMeHue BJIaACTb MCTOAAMHU HAYYHOI'O IIO3HAHUSA B OuoJorun (H&6HIO,Z[€HI/I€
N OIIMCAHHC JKHUBBIX CHCTCM, IIPOLCCCOB U HBJ’IGHI/Iﬁ; opraHm3anusa ©u
IMIPOBCIACHUC OMOJIOrMYECKOro OKCIICPUMCHTA, BBIIABHKCHHUC T'HIIOTC3bI;
BBIABJICHHUC 3aBUCHUMOCTHU MCKAY HUCCICAYCMbIMHA BCIIMYWMHAMU, 00BsACHEHHE
IIOJIYYCHHBIX PC3YyJIbTAaTOB, MCIIOJIb30BAHHBIX HAaYyYHBIX HOHHTHﬁ, TeOpHI;'I u
3dKOHOB; YMCHHC ACJIaTh BEIBOJAbBI HA OCHOBAHHWH IMOJYUYCHHBIX pCSYJ'IBTaTOB)

YMeHure BBIJICIATh CYIIECTBEHHbBIC IPU3HAKK BUPYCOB, KJIETOK TPOKAPHUOT U
DYKApUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
NpoIecCoB OOMEHa BEIMIECTB U MPEBpAIllEHUS] DJHEPTUM B  KIETKE,
dboTocuHTE3a, TIIACTHYECKOTO W DHEPreTUYECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, Me€i03a, OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, WHAUBUIYAITHEHOTO
pa3BUTHUs OpraHu3Ma (OHTOT€HE3)

YMeHue NpuMeHSTh MOJYyYeHHBIC 3HAHUS 711 OOBSICHEHUS OMOJOTHYECKUX
MPOLECCOB U SIBJICHUW, JJIsi TIPUHATHA TPAKTUUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU B MEJISIX 00ecTiedeHUs: 0€30MaCHOCTH CBOETO 3/I0POBbS
6 U 370pOBbSl OKPYXKAIOIIUX JIOJIeH, COOJIOJACHUST HOPM TIPaMOTHOTO
MOBEJICHUS B OKPY XKAIOIIEeH IPUPOTHON cpejie; MOHUMaHUuEe HeOOX0IUMOCTH
WCIIOJIb30BaHUs JIOCTHIXKEHH COBPEMEHHOW OWOJIOTHM M OMOTEXHOJIOTHMA
JUTS pallMOHAJIBHOTO MPUPOIAOIIOIb30BaHUS

YMeHue peumatb JJICMCHTAPHBIC TCHCTHYCCKHC 3aJa4ud Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpPCIIMBAHUC, CHCIINICHHOC HACIICAOBAHHUC, COCTABJIATh CXCMbI
MOHOFI/I6pI/I)1HOI‘0 CKpCIINBaHUA JIIA MMpeACKasaHus HaCJIC€aO0OBaHUs
IMPU3HAKOB Y OPTaHU3MOB




VYMeHune BBINONHATH JIa0OPAaTOpPHbIE W MPaKTUYECKUE padOThl, COOMOAATh
npaBuia pu padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM

YMeHrne KPUTHYECKHM OIIEHMBaTh M HWHTEPIPETUPOBATH MHGOPMAIIIIO
OMOJIOTUYECKOTO COJIEP>KaHUs, BKIIOUYAIOINIYIO TCEBJIOHAYYHBIC 3HAHUS U3
paznuuHblx UcTOYHMKOB (CMMU, HayyHO-TOMYJIApHBIE MAaTE€pUAIbl);
ATUYECKUE ACTIEKThI COBPEMEHHBIX HCCIICIOBAHUN B OMOJIOTHH, MEIUITMHE,
OMOTEXHOJOTUH

10

YMeHHne co31aBaTh COOCTBCHHBIC ITMCBMECHHBIC W YCTHBIC COOOIICHUS,
00001m1ass OHOJOTHMYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKUX HCTOYHHKOB,
I'PaMOTHO HMCIIOJIb30BaTh IMOHATUHHBIN anmnapat OUOJIOTHH

11 KIIACC

Koa npos-
ro
pe3yabTara

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI
o0pa3oBaTeJibHOI MPOrpaMMbI CpeIHero oo0uero oopa3oBaHus

CpopMUpOBaHHOCTh 3HAHUN O MECTE U POJIM OHOJIOTMU B CHUCTEME
HAay4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOMU
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MHpPAa M HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIe¢ POCCHUUCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
ouosiornu; (yHKIIMOHAIHHOM TI'PaMOTHOCTH 4YeJIOBEKa ISl PEIICHUS
KU3HEHHBIX 337124

YMeHne packpelBaTh COfepXaHHEe OWOJIOTMYECKUX TEPMUHOB H
NOHATUNA: BUJA, MOMYJSALUSA, T€HO(OHMA, SBOJIONUS, ABMKYIIHE CHIIBI
(dbakTophr) ABOJIIOLINH, MPUCIIOCOOJIEHHOCTD OpPraHU3MOB,
BUJI000pa30BaHUeE, IKOJIOTHUYECKUE (PAKTOPBI, SKOCUCTEMA, IPOAYLICHTHI,
KOHCYMEHTBI, PEIyICHTHI, LIENM MUTAHUS, DKOJIOTUYECKas MUpaMuja,
ouoreoreHo3, orochepa

YMmeHue uznaraTb OMOJIOTMYECKHE TEOPUH (SBONIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpPHs  3BOJIOLMH), 3aKOHBl MU
3aKOHOMEpHOCTH (3apoabinieBoro cxoacrsa K.M. baspa, uepenoBanus
IVIABHBIX HampasieHud u myted spomonuu A.H. Cesepuosa, yueHus o
ounochepe B.M. BepHaackoro), onpeaensiTe rpaHULbl KX TPUMEHUMOCTH
K KUBBIM CUCTEMaM

YMeHue BianeTb METOJaMHM HAyYHOTO TIO3HAaHUS B  OHOJIOTHH
(Habmro/leHWe M OMHMCAaHWE JKUBBIX CHCTEM, MPOIECCOB U SBJICHHIA,
opraHu3anus W TMpOBeJAeHHE  OWOJOTHYECKOTO  IKCIEPUMEHTA,
BBIJIBUKECHUE  THUIIOTE3bI; BBISIBJICHUE  3aBUCUMOCTH MEXITY
UCCIIETyEMBIMU BEIIMYMHAMU, OOBSICHEHHE IMOJYYEHHBIX PE3YJIbTATOB,
WCMOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUM U 3aKOHOB; YMEHUE JI€TATh
BBIBO/Ibl HA OCHOBAHUU MOJYUYEHHBIX PE3YIHTATOB)

YMeHure BhIIETSATh CYIECTBEHHbIE MPU3HAKN CTPOCHUSI OUOTOTHYECKUX
OOBEKTOB:  BHJIOB,  TOMYJSAIUMHA, MPOAYLEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTU MPOIECCOB
HACJICICTBEHHOM W3MEHYUBOCTH, €CTECTBEHHOTO oT0opa,




BUJI000pa30BaHMs, MPUCIOCOOJEHHOCTH  OPraHU3MOB, JICUCTBUS
AKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA
DHEPTrUM B IKOCHUCTEMax, aHTPOIOTCHHBIX M3MEHEHUN B DKOCHUCTEMax
CBOCH MECTHOCTH, KPyTOBOPOTa BEIICCTB U OMOTCOXUMHUYECKHUX ITHKIIOB
B Ouocdepe

YMeHrne TOpUMEHSTh TONY4YEHHBIE 3HAaHWUS IS OOBSICHECHHS
OMOJIOTMYECKUX MPOLIECCOB W SIBICHUM, JJIS MPUHATUS MPAKTHYECKUX
pELICHH B MOBCETHEBHOM KU3HU B LEIAX oOecrieueHusi 0€30MacHOCTH
CBOETO 3/I0POBbsSI U 3/I0POBbSI OKPYKAIOIIUX JIOJICH, COOIIOJEHUS HOPM
rPaMOTHOIO MOBEAEHUS B OKPY’KAIOIIEH MPUPOTHON CPEEC; TOHUMAHUE
HEOOXOJIMMOCTH HUCIIOIb30BaHUs JOCTHKEHUN COBPEMEHHOUN OMOJIOruu
JUIsl pAallMOHAJIBHOTO IPUPOIOTIOJIb30BAHUS

YMeHue pemaTh dJIEMEHTapHbIE OMOJIOTMYECKHE 3a/ayd, COCTABIISTH
CXEMBbI MIEpeHOca BEUIECTB M SHEPTUHU B SKOCUCTEMAaX (ILIeTH MUTAHUS)

YMeHHe BBINONHATH JA0OpPaTOpHBIE H  TPAaKTHYECKHe PpadoTHI,
cobmoaTh MpaBuia MNpu paboTre ¢ y4yeOHbBIM H  JA0OPaTOPHBIM
o0opy10BaHUEM

YMeHrne KpUTHYECKH OLICHMBaTh M WHTEPIPETHPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO COJAEPHKAHUs, BKIIOYAIONIYIO MCEBJAOHAYYHbIE 3HAHMS
U3 pa3nuuHbix UcTOYHUKOB (CMMU, HaydHO-mOmyssipHBIE MaTEpHAalIbl);
paccMaTpuBaTh INI00ATBHBIE 3KOJIOTUYECKHE IPOOIEMBI COBPEMEHHOCTH,
dbopMHpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO

10

YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIC COOOIICHUS,
00001mass OMOOTHYECKYI0 WH(DOPMAIUIO U3 HECKOIHKUX HCTOYHUKOB,
IPaMOTHO HMCIIOJIb30BATh MOHATUHWHBIN anmapat OHOJIOTHH




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1

buosiorus kak Hayka

1.1

buonorus — Hayka o >xuBo¥l mpupone. Ponp Omonmoruu B ¢dopmMHpoOBaHUU
COBPEMEHHOM Hay4YHOU KapTuHbI Mupa. Cuctema OMOJIOTUYECKUX HAYK

1.2

MeTo1bl TIO3HAHUS KUBOUW MPUPOBI (HAOIIOIeHNE, YKCIIEPUMEHT, OIMCAHUE,
U3MEpeHHe, Kiaccuukanus, MOJICIMpPOBAaHUE, CTATUCTHYECKas 00paboTka
JTAHHBIX )

JKuBbIe CHCTEMBI U UX OopraHu3anusia

2.1

JXKuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. CBoicTBa
OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHU3aluu OMOCUCTEM: MOJEKYJISAPHO-TeHETUYECKUH, KICTOUHBIH,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(hEpHBIi

XHUMHMYECKHM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHAYECKHM COCTaB KJIETKU. XHMHUYECKHE DBJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpOdJIEMEHTH. Boma u MuHepanbHble BeniectBa. DOyHKIMM BOJBI U
MHMHEpaJIbHBIX BEIIECTB B KieTke. [logaep:kanrne ocMOTHYECKOTO OajlaHca

3.2

benku. CoctaB u ctpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnuMmble W 3aMEHMMBbIE AMUHOKHUCIOTBI. AMHHOKHCIOTHBIA COCTaB.
YPOBHH CTPYKTYpBI OEJIKOBOW MOJIEKYJIBI (IEPBUYHAS, BTOPUUHAS, TPETHUYHAS
U YeTBEPTUYHAsS CTPYKTypa). XUMHUYECKHUE CBOWCTBA OenkoB. buonornueckue
(GyHKUIHUU OENKOB.

®depMeHTHI — OMoJIorHYecKre Karaau3zaropsl. CTpoeHue (pepMeHTa: akTUBHBIN
ueHTp, cyocrpartHas cneunduunocts. Kodepmentsl. Butamunbl. OTinuuns
(hepMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOpPOB

3.3

VYrneBoabl: MOHOCaxapu bl (IJII0K03a, pubo3a U 1e30Kcupudo3a), Jucaxapuibl
(caxapo3a, JakTo3a) W MNoJUcaxapuabl (Kpaxmaj, TJIMKOTE€H, UEJUII003a).
buonornueckue GyHKIUN YTIIEBOAOB.

Jlununel:  TpUrIMUEpPHUAbI, cTepounabl, docomunuasl. ['mapodpunbHO-
ruapodoOHble cBoWicTBa. buonormueckue QyHkuuu aunuaos. CpaBHeHHE
YTJIEBOJOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB SHEPTUU

34

Hyxnennoseie kucnorel: JIHK wu PHK. Hyxkneoruasr — MoHOMEpSI
HYKJIeMHOBBIX KHUCIOT. Ctpoenue u (ynkiuu JIHK. Ctpoenue u dyHKUIMU
PHK. AT®: ctpoenue u GyHKIIUU

3.5

[{uTonorus — Hayka o kieTke. KinerouHas Teopusi. MeTo bl U3yYEHUS KJIETOK

3.6

Krerka xak 1nienoctHas xuBasi cuctema. OO0Iue mpu3Haky KIETOK: 3aMKHYTas
HapykHass MmemOpana, mosiekynsl JJHK kak renetrudeckuii ammapar, cucreMma
CUHTE3a Oenka

3.7

Tunel KJIETOK: JyKapuOTHYECKas U TpokapuoTudeckas. (OcoOCHHOCTH
CTPOCHUS IPOKAPUOTHIECCKOM KileTkH. KineTounas crenka Oakrepuii. CTpoeHue
AYKapUOTHYECKOU KiIeTKH. OCHOBHBIC OTJIMUUS PACTUTEIBHOM, )KMBOTHOU U
IPUOHOM KICTKH

3.8

[TOBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, MX




dbyukun. [Inazmaruyeckas memOpana, e€ cBoiictBa u pynkuuu. [{uTornazma
u e€ opra"ouipl. OqHOMEMOpaHHBIE OPTaHOW bl KJIETKH: DHJIOTIa3MaTUYECKast
cetb (OIIC), ammapar I'onbmku, au30coMbl. [lolyaBTOHOMHBIE OPTraHOWIbI
KJIETKH: MUTOXOHJIpUH, TacTuabl. [IpoucxoxaeHne MUTOXOHIPUIN U TUTACTH/I.
Bunper mnactun. HememOpanHbie OpraHOWBI KIETKUA: PUOOCOMBI, KIICTOYHBIH
LEHTP, PECHUYKH, KTYTUKH. DYHKIIUHA OPraHOUAO0B KJIETKU. BKIIFOUeHUsI

3.9

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIuiazMa, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KJIETKE

X(HSHGI[GHTCHBHOCTB KJICTKH

4.1

OOmeH BemiecTB, WM META00Iu3M. ACCUMUIIAINS (TTACTUISCKUNA OOMEH) U
JTUCCUMWISIIUSA (PHEPreTUueCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpollecca
MeTabonu3ma. Turbel oOMeHa BEleCTB: aBTOTPOQHBII U reTepoTpodHbIid. Posb
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE

4.2

®orocunte3. CBeroBas u TemHOBas ¢as3pl ¢oTtocuHTe3a. Peaxiuun
dotocunTeza. DddekTuBHOCTE (PoTocHHTE3a. 3HaueHHWe (POTOCHHTE3a IS
XKU3HU Ha 3emuie. BnusiHue ycnoBuil cpeabpl Ha (DOTOCHHTE3 U CIOCOOBI
NOBBIILIEHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoIUe OakTepuu. 3HAUEHUE XEMOCHUHTE3a IS
KW3HU Ha 3eme

4.3

DHepreTudeckuii oOMeH B kieTke. PaciiersieHue BenIecTB, BBIJICICHUE U
aKKyMYJUpPOBAaHHE OSHEPTUM B KIETKE. OTambl YHEPreTUYECKOT0 OOMEHa.
['mukonus. bpoxenne u ero Buabl. KuciopoaHoe OKUCICHUE, WIN KIETOYHOE
npixanue. D(PpPeKTUBHOCTh YHEPTETHUECKOT0 0OMEHa

4.4

Peakiuu wmarpuyHoro cunre3a. ['eHermueckas wuHpopmamus u JIHK.
Peanuzanus renernueckoid nHGoOpManuu B KieTke. [ 'eHeTHYecKuil KoJl U ero
cBoiicTBa. Tpanckpumiusas — wMarpuuHbelii cuHTe3 PHK. Tpancnsums —
ouocunre3 Oenka. KogupoBanue aMuHokucioT. Poias pubocom B OGnocuHTE3e
Oenka

4.5

Heknerounsie ¢popMmbl xku3HU — BUpyChl. Mctopust oTkpeiTis BupycoB (.1.
WBanoBckuit). OCOOEHHOCTH CTPOEHHUS M JKU3HEACSITEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hnu pacTeHuil, >KMBOTHBIX W YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BIY) — Bo3oyaurens CIIM 1a.
ITpo¢unakTuka pacpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN

Pa3MHOXeEHNE M MHIUBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

KierouHbli LUK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTEpPaze. Perumkanus — peakuys MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HabOp — KapUOTHIL.
JIMTUIOWIHBI W TarUIOMJHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMATHUIBI.
[{UTOJIOTMYECKHE OCHOBBI PA3MHOXKEHUSI W WHIAWBUAYAJIbHOTO Pa3BUTHSA
OPraHu3MOB.

Henenue kierku — murto3. Ctaguun murtosa. [Ipoueccsl, mpoucxoasiye Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOTHYECKU CMBICT MUTO3a

5.2

(DOPMBI Pa3MHOKCHHA OPraHU3MOB! OeCII0JIOE M TOJIOBOE. BI/II[BI Oecmoioro
PAa3MHOKCHUA: OCJIICHUC HAJABOC, IMOYKOBAHHC OJHO- H MHOTOKJICTOYHBIX,




cn0p006pa3013aHHe, BCTCTAaTUBHOC Pa3MHOKCHHC. HCKYCCTB@HHOQ
KJIOHHUPOBAHUC OPraHU3MOB, €TI0 3HAYCHHC JJI CCIICKIINHU
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[TonoBoe pa3sMHOXKEHHKE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Craguu wmeito3a. Ilporeccel, MpoUCXOAIIME HA CTagUAIX MEo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cMbici u
3Ha4YCHUE MeHo3a
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["ameTorenes — mporecc 00pa3oBaHusI MOJOBBIX KIETOK y )KUBOTHBIX. [los0BBIC
KEJe3bl: CCMEHHUKH U sIMIHUKU. OOpa3oBaHUE U PA3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaTo30u, SMIEeKIIeTKa) — CiepMaToreHes u oorenes. OCOOEHHOCTH
CTPOEHHS SIUILIEKIIETOK U criepmMaTo3onaoB. Omiogorsopenue. [lapreHorenes

5.5

WuauBuayanbHoe  pa3BUTHE  (OHTOr€HE3). OMOPHOHAIbHOE  Pa3BUTHE
(oMOpuorenes). Otanbl 3IMOPHUOHAJIBHOTO PAa3BUTUS Y TMO3BOHOYHBIX
KUBOTHBIX: ApoOJieHHe, ractpyisiuus, opraHorenes. IloctamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPHUOHATIBHOTO PA3BUTHA: MPSIMOE, HENPSIMOe
(uunHOYHOE). BnmsiHMe cpeapl Ha pa3BUTHUE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOJICTBA.

Poct m paszButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE
CEMEHM, CTaJAUU PA3BUTHUSA

HaCJ'ICI[CTBeHHOCTB U NIBMCHYMBOCTH OPIraHM3MOB

6.1

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuTus TeHETMKH. Bxian
POCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METObl T€HETUKU
(ruOpUI0JIOTHYECKUM, [MTOTEHETUYECKUU, MOJICKYJISIPHO-TEHETUUECKUI).
OcCHOBHBIE TeHETHUUECKHE MOHATHUS. ['eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMast
B CXEMAaX CKpPEIMBAaHUM

6.2

3aKOHOMEpPHOCTH HAaCJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaenem.
MonorubpuHoe CKpenMBaHue. 3aKOH €IuHOO0Opa3us TUOPHIOB IEPBOTO
nokosjeHus. [IpaBuno ITOMUHMpPOBaHUS. 3aKOH paCLICIICHUS] MPU3HAKOB.
['unoresa ynuctoTel ramer. [loHOE M HEMOMHOE TOMUHUPOBAHUE.
JlurubpuaHoe ckpelmrBanme. 3aKOH HE3aBUCUMOI'0 HACJIEIOBAHUS TTPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JTUTHOPUAHOTO CKpELIMBaHUS. AHaIU3UPYIOIIEe
ckpemuBanue. Mcmonb3oBaHWE — AHAIM3UPYIOMIETO  CKPEUIMBAHUS IS
omnpeJeleHs] TeHOTUIIa 0COOU

6.3

CuernieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa 1o cuenjieHHOMY
HACJIEJOBAaHMIO TIeHOB. HapymieHue cHelieHHs TE€HOB B PE3YJIbTaTe
KPOCCHHIOBEpa. XPOMOCOMHAsi TEOPHUs HACIEACTBEHHOCTH. | 'eHeTmueckue
KapThl.

I'enernka mona. XpoMOCOMHOE OIpeneaeHue 1oja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M rereporaMeTHsie opraHu3mbl. HacnenoBanue
IPU3HAKOB, CLIEIIJIEHHBIX C IIOJIOM

6.4

HM3meHnunBOCTh. BUbl H3MEHUYMBOCTH: HEHACICICTBCHHAS U HACJICICTBCHHAs.
Posmb cpenpl B HEHACHEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHUKA
MOAU(UKAIMOHHOW W3MEHUYMBOCTH. BapuallMoOHHBIA psJ U BapuallMOHHAs
kpuBas. Hopma peaknuu npusHaka. KolMdecTBEHHbIE M Ka4€CTBEHHBIC
MpH3HAKK U UX HOpMa peaknuu. CBoricTBa MOIMGMUKAIIMOHHON N3MEHYMBOCTH

6.5

HaCJ'IeI[CTBeHHaH, WMWiK T CHOTHIIMYCCKAsA, HN3MCHYHUBOCTD. KomOnnarusHas




W3MEHYMBOCTb. Melo3 W TMOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOMN
U3MEHYUBOCTU. MyTanMoHHass HW3MEHUYMBOCTh. Kiaccudukaius MyTarui:
FCHHBIE XPOMOCOMHBIC, T'€HOMHbIE. YacToTa W TPUYMHBI MYyTalWM.
Mytarennbie (pakTophl. 3aKOH TOMOJIOTHYSCKHX PSJIOB B HACJICACTBEHHOU
nm3meHunBoctu H.M. BaBunoBa

6.6

I'enernka uenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbI TEHETHUKHU
YyeJI0BeKa: FeHEaJOrnYeCKUH, ONM3HEIIOBBIM, LIUTOTCHETUYECKHU,
OMOXUMHYECKUM, MOJICKYJIsIpHO-TeHeTHUecKuii. CoBpeMEeHHOE OmpecIeHUe
I€HOTHUIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHUE, B TOM YHUCIIC
¢ nomomisto I11[P-ananu3a. HacneacrBennbie 3a00aeBaHys YEI0BEKA: TCHHEBIC
0oJ1e3HH, 00JIC3HU C HACICACTBEHHOM MPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE
6one3nn. CoMaTHYeCKHEe M T'eHEepaTHUBHBIC MyTaluu. [IpHHIUIBI 310POBOrO
oOpaza JKHM3HU, JHATHOCTHKH, NPOMHMIIAKTAKH H JICYCHHUS TCHETHYCCKUX
00JIEe3HEN. Menuko-reneTnaeckoe KOHCYJIbTUPOBAHHUE. 3HadeHue
MEIUIMHCKOM TE€HETUKU B NPEJOTBPAILICHUM W JICUCHUHW TECHETUYECKUX
3a00JICBaHMI YeJIOBEKA

Cenekius opraan3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa M IpoOLECC. 3apOKICHHUE CEJNEKIMU U JOMECTUKALUA.
VYuenne H.M. BaBwioBa 0 I1EeHTpax MPOUCXOXKIEHUS U MHOTroo0pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl NPOUCXOKICHUA NOMAIIHUX KUBOTHBIX.
Copr, nopoaa, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeIeKIMU. MaccoBbld U MHAWBUAYAJIbHBIA OTOOPHI B
CeJIeKIIUM PacTeHUU W XKUBOTHBIX. OlleHKa 3KCcTepbepa. banu3KopoacTBEHHOE
cKkpemuBanue — uHOpuAUHT. Yucras nuaus. CKpeniMBaHUe YKUCTBIX JTUHUU.
I'erepozuc, wnm rubpuaHas cuia. HepoacTBeHHOE CKpenMBaHUE —
aytOpununr. OtnanéHHas rulOpuausanusa u e€ ycnexu. VIcKycCTBEHHBIN
MyTareHe3 M MOJYYEHHUE MOJUIUIONAOB. JIOCTHKEHUSI CEIIEKIIMU PACTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTexHomorusg Kak oOTpacib IPOW3BOJACTBA. ['€HHas WH)KEHepus. OTarbl
co3nanusi pekomOnHantHOM JIHK m Tpancrennsix opranmszmoB. Kietounas
uHxkeHepus. Kierounele KyJabTypbl. MHKPOKIOHAJIbHOE pPa3MHOKEHHE
pacteHnii. KinoHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. JKOJoruyeckue u studeckue npoodsnemsl. MO — renernyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBbI

11 KUIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

DBOJIIOIIMOHHAS OMOJIOTHSA

1.1

DBOJIOIIMOHHAs TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BoMOLMH. [laseoHTONIOrMYECKHE:  MOCIIET0BATEIBHOCTD
MOSIBJICHUS BUJOB B MAaJCOHTOJIOTUYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cXoACTBO W pazauuue ¢ayH U (Iop MaTepukoB U
OCTPOBOB. DMOPHUOJIOTMYECKUE: CXOACTBA M PA3NHUUS AMOPHUOHOB PaA3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHAJIOTMYHbIEC, pYAMMEHTapHbIE  OpraHbl, aTaBU3Mbl. MoJeKyJIsIpHO-




OMOXUMHUYECKHUE: CXOACTBO MEXAHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX
METa0O0JIMYECKUX MYTEH Y BCEX OPTaHU3MOB

1.2

OpomonmonHas Teopus Y. JlapBuHa. IIpeanochuikM  BO3HUKHOBEHHS
JapBUHU3MA. JIBMKyIME CUIIbI 3BOJIIOIMHU BUAOB 1O JlapBuHYy (M30bITOUHOE
pa3MHOXEHUWE  MpU  OTrPaHUYEHHOCTH  PECYpCOB,  HeompeneiacHHas
M3MEHYHMBOCTbh, 00pb0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunretnueckass teopus sBomonuu (CTD) UM OCHOBHBIE €€ TOJIOKEHUS.
MukposBostonus. [Tonynsiiuys Kak eIMHUIA BUIA U SBOJIIOIUU

1.4

JIBmwkymme cwibl ((hakTopbl) SBOJIONHMHA BUAOB B Mpupoae. MyTallmOHHBIN
IpoIecC 1 KOMOMHATHBHAS M3MEHYUBOCTD. [lOMyIAIMOHHBIC BOJIHBI U AP
reHoB. M3omsnus u murpanus. EctecTBeHHBIN 0TOOP — HANIPABISIONIHIA (haKTop
sBOIIIOIIMHA. DPOPMBI €CTECTBEHHOTO O0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KaK pe3yJabTaT »dBoJonuu. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U HANOAJANITAIIH.

Bun wu BupooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (OPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOIOTrHIeCKOe

1.5

MaKpOG)BOJII-OHI/ISI. CDOpMBI OBOJIFOITHUM @HHCTH‘ICCK&H, AUBCPIrCHTHAA,
KOHBCPI'CHTHAA, ITapaJJICIIbHA. H€O6paTHMOCTI> OBOJIFOITUH

BO3HMKHOBEHHE U Pa3BUTHE )KU3HU HA 3E€MJIE

2.1

JloHayuyHble TpPEACTaBICHUS O 3apOXKIACHUM KU3HU. HaydHble THIOTE3BI
BO3HUKHOBEHHUS JKM3HU Ha 3emjie: aOMOTE€HE3 W TMaHCIEpPMHsS. XHUMHYECKas
ABOJIIOIUS. DKCIEPUMEHTAIBHOE TMOJATBEPKACHUE XUMHYECKOW SBOJIIOIIUM.
HauanbsHble 3Tansr 6nosorudeckoi 3Bomonun. I 'unoreza PHK-mupa. IlepBoie
KJIETKHU U UX 3BOJIIOLHS. DOpMUPOBAHME OCHOBHBIX I'PYIII 5KUBBIX OPraHU3MOB

2.2

PasButne xu3HM Ha 3emiie mo 3paM W nepuoaam. Karapxein. Apxenckas H
npotepo3oiickas dpbl. [lameosolickas »pa U €€ NEepHoMbl: KEeMOPHUICKUM,
OPAOBUKCKHUM, CUIYPUUCKUH, JEBOHCKUH, KAMEHHOYIOJIbHBIM, IIEPMCKHM.
Me3o30KcKast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.
KaiiHo3omckas »pa u €€ IIepUOIbl: NAJCOrC€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOrE€HOBBIM. XapAaKTEPUCTUKA KIMMAaTa U TEOJIOTUYECKHUX ITPOLECCOB.
OCHOBHBIE ATAIbI YBOJIIOINH PACTUTEILHOTO M YKUBOTHOTO MUPa. ApOMOPGO3bI
Yy pacTeHHUM U KUBOTHBIX. [l0sIBIEHME, pacUBET U BBIMUPAHHUE T'PYNIT KUBBIX
OpPraHU3MOB
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Cucrema OpPraHu4CcCKOro Mmupa KakK OTpaKCHHUC 3SBOJIFOINU. OCHOBHBIC
CUCTCMATHUYCCKHUC I'PYIIIIBI OPraHnu3MOB
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DBOJIOLHMS YeI0BEKa. AHTPOIONOrUsl KaK Hayka. Pa3BuTue mpencTaBieHui o
MIPOUCXOXKJICHUH 4eJoBeKa. MeToabl u3yueHus: aHtponoreHe3za. CxoacTBa u
pa3nuyMs YeI0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.
JIBxyuue cuibl (pakTopel) aHTpornorene3a. HacienctBeHHasi K3MEHYHMBOCTD
U ecTeCTBeHHbIH 0TO0p. OOLIECTBEHHBIN 00pa3 ®U3HU, U3TOTOBJICHUE OPYIUi
TPyAa, MBIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaMM U BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONMUTEKH, YUeloBek
yMenbii, YenmoBek npsaMoxondmui, YenoBek HeaHAEpTanbCKUM, YemoBek
pa3yMHbIil. HaxoJIku MCKOIaeMbIX OCTAHKOB, BPEMs CYILIECTBOBAHMSI, 00JACTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KM3HU, OPYAMs]




2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PAChl: EBPOTICOU THAS (€Bpa3UICKas),
HETrpo-aBCTpAJIONAHAs  (PKBaTopualibHas),  MOHTOJOMJHAas  (a3MaTCKO-
amepukaHckas). YUepTbl mpucrocoOIEHHOCTH MPECTaBUTEICH YeTOBEYECKUX
pac K YCJIOBHSM CyIIECTBOBaHUsA. ENMHCTBO denmoBedeckux pac. Kpuruka
pacuszma

OpraHu3mMbl U OKpY>Karolasi cpea

3.1

DKoJioTHs Kak HayKa. 3a7aud U pas/ielbl SKOJOTUA. MEeTObl AKOJTOTHIECKUX
UCCJIEIOBaHUM.  DKOJOTW4Yeckoe  MupoBo33penme. Cpeapl  oOWTaHUS
OpPTraHHU3MOB: BOJHAS, HA3eMHO-BO3IyIITHAS, MOYBCHHAS,
BHYTPHOPTaHU3MCHHASI

3.2

Oxkonoruueckue (axktopel. Kiaccudukanus dSKOIOTHYECKUX — (PAKTOPOB:
abnotuyeckre, OMOTUYECKME U AHTPONOTeHHbIE. J[eMCTBUE HKOIOTHYECKUX
(haKkTOpOB Ha OPTaHU3MBI

3.3

AbGuotnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX (HaKTOPOB.
buonornyeckue puTMsl
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buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAIHW3M, HEUTpaim3M. 3HAUYCHHE OWOTHYCCKUX
B3aMMO/JICHCTBUH JIJIsl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTepUCTHKU mnomyisiuud. (OCHOBHbIE IOKa3aTeNH
MOMYJISALUU: YUCIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IIPUPOCT,
Murpanus. /[mHaMuKa YMCIEHHOCTH MOIYJISALUU U €€ peryJssuus

COO6H_ICCTB3 H OKOJIOTHYCCKHUE CUCTEMbI

4.1

Coo0miectBo opranu3moB — OwuorieHo3. CTpyKTypsl OUOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBs3U B
ouoneHose

4.2

Oxosoruyeckue cucrtembl (dkocuctemsbl). [loHsTHe 00 »3KOCUCTEME W
ouoreorneHoze. PYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U IMOTOK DSHEPrUU B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU IKOCUCTEMBI. [luieBbie nienu
u cetu. OCHOBHBIE TIOKA3aTeNd JKOCUCTEMBI: Ouomacca, MPOIYKIIHS.
DKOJIOTUYECKHE MUPAMUJIBI: MPOAYKIIMH, YUCICHHOCTH, OMoMacchl. CBoCTBa
AKOCHCTEM: YCTOMUYMBOCTh, CAMOpEryJisitius, pazputue. Cykieccust

4.3

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WIIH
IIMPOKOJIMCTBEHHOIO JIeCa.

AHTPONIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s11ICTBEHHOE 3HaYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak QakTop ycroiunBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3Hooopasus Ha 3emie

4.4

VYuenue B.W. Bepnajackoro o Ouocdepe. ['panuiipl, cocTaB U CTPYKTypa
ouocdepsnl. Kupoe BemiectBo U ero Ppynkuuu. OcobeHHocTu 6uochepnl Kak
IJI00QIBHOW DKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE W OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB M OMOTCOXUMHUYECKUE ITUKIIBI JIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITU




4.5

YenoBeuecTBO B Ouochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B 6nocdepe.
['mo6anbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

OcHOBa pAaIMOHANILHOTO YMOPABJICHUS TMPUPOJHBIMU pecypcaMd U UX
ucIoyib30Banue. JlocTukeHus: OMOJIOTUH U OXpaHa MIPUPOIbI




OLHEHOYHBIE MATEPUAJIBI
10 kaacc:
CIHEHIUPUKALUA
[IpoBepounas padora no teme: " [luronorus"

Ha3nayenue padoTbl — OLIEHUTHh COOTBETCTBUE 3HAHUN, YMEHUM U OCHOBHBIX
BUJIOB YUE€OHOU NI€ATETbHOCTH, 00YUaOIUXCsl TP€OOBAHUAM K TUIAHUPYEMBIM
pe3yinbTaTam oOydenust mo temam "Llutonorus”

1. IlpoBepsieMble MIaHUPYeMbIe Pe3yJabTATHI:

O0yuaromuiicss HAY4YUTCH:

® pacKpbIBaTh POJIb OMOJIIOTHUYECKUX OOBEKTOB B IPUPOJIE U )KU3HU YETIOBEK;

® BBICNATH CYIIECTBEHHBbIC TMPU3HAKA OMOJOTHYECKUX OOBEKTOB U
MPOIIECCOB, XapaKTEPHBIX JIJIS1 KJIETOK Pa3HBIX 1[APCTB;

® OCYIIECTBIATh KiIacCHU(PUKAIUIO OMOJOTHYECKUX OOBEKTOB HAa OCHOBE
OTIpeJIeTICHNS MX MMPUHAJICKHOCTH K OTPEICTICHHON TPYIITIE;

® CpaBHHBATh OMOJIOTUYECKHE OOBEKTHI, 1€JaTh BBIBOJBI U YMO3AKIIOUCHHUS
Ha OCHOBE CPaBHEHUS;

® YyCTaHaBIMBATh B3AaUMOCBS3U MEXIYy OCOOCHHOCTSAMH CTPOCHHUS H
(GYHKUMAMU KJIETOK (OPraHOMAOB KIIETOK);

® OCYHICCTBIATHh KacCUPUKAIMIO OUOJOTHUUECKUX OOBEKTOB HAa OCHOBE
OTIpe/IeNICHUS MX MIPUHAIKHOCTH K OTIPEICIICHHOM TPYIITIE;

® pa3auyaTh 1O BHEIIHEMY BHJy, CXeMaM U OIHUCAHUSIM pealbHbIC
ouosnornyeckue OOBEKTHl WIM WX H300paKEHUS, BBISBISS OTIMYUTEIbHbBIE
pU3HAKH OUOJIOTHYECKUX OOBEKTOB;

® HCIIOBH30BaTh METOJbI OMOJIOTHYECKON HAyKu: HAOJIIOJaTh U OMUCHIBATH
KJIETKH PA3HBIX IIAPCTB KUBOW TIPUPOJIBI.

OO0yuaromuiicsi IOJYyYUT BO3MOKHOCTh HAYYNTHCSH:

®HAXOMUTh  WHPOPMAIMIO B HAYYHO-TIONMYJSIPHOHW  JIUTEpaType,
aHAJIM3UPOBATh U OIICHUBATH €€, IEPEBOAUTH U3 OAHON (DOPMBI B IPYTYIO

2. XapakTepHCTHKa CTPYKTYPbI M COAepPKAHU PadoThI
[TpoBepounas paboTa COAEPKUT 9 BapUAHTOB.

Kaxnpiii BapuanT pabOThl COAEPXKHUT S5 3aJaHUN TMOBBIIIEHHOIO YpPOBHS
CJIOKHOCTH.

3amganus Nel-3 TpeOyrOT MOJHOTO pa3BEPHYTOTO OTBETA.

3amanne  Ne4  yCTaHOBJIIEHME  COOTBETCTBUSL ~ DJIEMEHTOB  JBYX
MH(POPMALIMOHHBIX PSAAOB (B TOM YHCIIE 33JJaHUE HAa BKJIIOYEHHUE MPOIMYIIEHHBIX B
TEKCT€ TEPMUHOB U TOHSATHI, Ha COOTHECEHHE MOP(OIOrMUECKHX INPU3HAKOB
OpraHu3Ma WM €ro OTHENbHBIX OPraHOB C IPEMIOKEHHBIMH MOJEIISAMH I10
3aJIaHHOMY QJITCOPUTMY).

3amanus Ne5 Ha npumeHeHuE OWOJOTMYECKHMX 3HAHUM Ui PELICHHUS
NPAKTUYECKUX 3a]a4.



Ne Yposenr  Makce
3aganust  ciaoxkHoctT  Oana KOC KoHTposmpyemsbie 3,

1 [loBbIIEHHBIN 2 2.1  CoBpeMeHHas KJIETOYHasl TEOPHUsl, €€ OCHOBHBIE I
€CTECTBEHHOHAYYHOW KapTUHBI Mupa. Passutne 3
OpraHU3MOB — OCHOBA €IMHCTBA OPraHUYECKOIO M

2 [loBbIIEHHBIN 2 2.4  Crpoenue kieTku. Bzaumocssisb ctpoenus u GpyH
LEJTOCTHOCTH.

3 [ToBbllIEHHBIN 2 2.4  Crpoenue kieTku. Bzaumocsizb ctpoeHust u GpyH
LEJIOCTHOCTH.

4 [ToBblllIEHHBIN 2 2.4  Crpoenue kieTkd. BzauMocBsizb cTpoeHus u GyH
LEJIOCTHOCTH.

5 [loBbIIEHHBIN 2 2.2 MHuoroob6pa3ue kietok. [[pokapuoTsl U 3yKapHoT

pacTeHul, >KUBOTHBIX, OaKTepUid, TpuOOB.

IIpoBepounasi padbora nmo reme: "Llurosorus"

Bapuanrt 1
1. [ToueMy KJIETKY CUMTAIOT CTPYKTYPHOU U (DYHKIIMOHAJIBLHON €IMHUIIEH )KUBOTO?
2. yHKIIUY MUTOXOHIPUI U pHOOCOM.
3. Crpoenue u Buasl I1IC.
4. YcTra”HoBHTEe IOCJEI0BATEJBHOCTH IPOLECCOB, MNPOUCXOIAIIMX IPH
(darouurose.

1) mocTtymnieHue MOHOMEPOB B LIMTOILIA3MY

2) 3axBaT KJIETOYHON MEeMOpPaHON MUTATEIHHBIX BEIIECTB
3) ruApoOJIN3 NOJIUMEPOB 10 MOHOMEPOB

4) obOpazoBanue (HarolMTO3HOrO My3bIpbKa BHYTPHU KJIETKU

5) cnusiHue (HaroMTO3HOTO My3bIPhKA C TU30COMOM

5. Bce nepeunci/ieHHbIe HUKEe TEPMUHBI, KPOMe JABYX, UCIOJIb3YIOT JJIs

OMHCaHMs KIJIETKU, N300pak€HHON Ha pucyHKe. Onpenenure 1Ba TEPMUHA,
«BBIMAIAIOIINX» U3 OOIIETr0 CIUCKA, U 3aMUIIUTE B TAOIUIY MUGPBI, TI0]T

KOTOPBIMHU OHM YKa3aHbI.

1) 3amMKHyTas Monekyna
JIHK



2) me3ocoMa

3) MeMmOpaHHbBIC OPTaHOUIbI
4) KJIETOYHBIN UEHTP

5) nykieoun

11 kaacc:
CIIEIIM®OUKAIINA KOHTPOJIBHOM PABOTBI
Mo TeMaM «3aKOHOMEPHOCTH HACJIeI0BAHMS IPU3HAKOBY», «3aKOHOMEPHOCTH
U3MEHYUBOCTHY, «CejleKIHsl pacTeHHH, ’KWNBOTHBIX 1 MUKPOOPTaHU3MOB)

Ha3HayeHue KOHTPOJBHOM PadOTBI — OLEHHUTH COOTBETCTBHE 3HAHUU,
YMEHUM U OCHOBHBIX BUJOB YUEOHOU JIESITEIHLHOCTH, O0yYaIOIIUXCsl TPEOOBaHUSIM
K IJIAHUPYEMBIM pe3yJibTaTaM 00y4eHUs IO TeMe «3aKOHOMEPHOCTH HACJIeI0BaHUs
MIPU3HAKOB.

3. IIpoBepsiemble IUIAHUPYEMbIe Pe3YJIbTAThI:

O0yuaromuiicss HAY4YUTCH:

® XapaKTEepU30BaTh METO/Ibl U3yUECHUS XapaKTepa HACIEAOBAHUS IPU3HAKOB;

® AHAIM3UPOBATh TEHOTUIl KaK CHUCTEMY B3aUMOJCHUCTBYIOLIUXIC€HOB
OpraHu3Ma;

® OOBSCHATH MEXAHU3MBI IIEpeaadn HACIEACTBEHHOCTH Y OPTraHU3MOB;

® XapaKTepU30BaTh OCHOBHBIE (POPMBI U3MEHYMBOCTH, MyTaIlui, UX 3HAYCHUE
JUTSI IPAKTUKHU CETHCKOTO X035HUCTBA U OMOTEXHOJIOTHH;

® [[PUBOAUTH TMPUMEPHI MPOSBICHUA HACIEACTBEHHOCTH W W3MEHUYHMBOCTH
OPTraHU3MOB;

® BBISIBJIATh, ONWCHIBATh NMPHU3HAKH MPOSIBIICHUS HACJIEACTBEHHBIX CBOWMCTB
OPraHU3MOB U UX U3MEHUYMBOCTH;

® XapaKTEPU30BATh POJIb YCIOBUM BHEIIHEN CPElIbl B PA3BUTUU U
MPOSIBJICHUU MPU3HAKOB U CBOWCTB OpPraHU3Ma;

® Ha3bIBATh M XapaKTEPU30BaTh METObI CEJIEKIIUU PACTCHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB;

® 000CHOBBIBATh 3HAUCHHE CEJICKIIUU JJIsl Pa3BUTHUS CEIIbCKOXO3IMCTBEHHOTO
MPOU3BOJICTBA, MEIUIIMHCKOM, MHUKPOOHOJOTUYECKOH U JPYrux OTpacien
IIPOMBILIIEHHOCTH;

®BRISBILSITh WM XapaKTEPU30BaTh COBPEMEHHBIC JIOCTHXKEHUS HAyKd B
VICCIIEIOBAHUSIX HACIIEICTBEHHOCTH U U3MEHUYUBOCTH.



OOyuaromuiicsi MOJYYUT BO3MOKHOCTb HAYUMTHCH:

®HAaXOMUTh  WHPOPMAIMIO B HAYYHO-TIONMYJSIPHOHW  JIUTEpaType,
aHATM3UPOBATh U OLICHUBATH €€, IEPEBOAUTH U3 OJTHON (HOPMBI B IPYTYIO
JloKyMeHTBI, onpe/ieSisiioniue coAepKaHne KOHTPOJIbHOI padoThl

ConeprxaHne KOHTPOJIBHON paboThI onpenensieTcs Ha ocHoBe DenepanbHOro
roCcyJIapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa OCHOBHOTO 00111eT0 00pa30oBaHuUs
(mpukaz MmunoOpaszoBanust Poccun ot 17 pgexabps 2010r. Ne 1897 «O6
YTBEPXKIECHUU (PeepalbHOTO TOCYJIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa
OCHOBHOTI'O OOIIIETO 00pa30BaHUM).

4. XapakTepHCTHKA CTPYKTYPbI U COJIePKAHNS KOHTPOJbHOH padoThI

Kaxnpiii BapuaHT KOHTpPOJIBHOW pabOThl  CcOAEpKUT 22  3aJaHus,
paznuyaronuxcsi GopMor U YpOBHEM CIIOKHOCTH.

3ananus Nel Ha aHanu3 pucyHKa, MpejcTaBieHUEe WH(GOPMAIIMU O METOJaX
UCCIIEJOBAHUS

3amanus  Ne2-Nel4 ¢ BeIOOpOM oOTBeTa B BHUIAE OXHOH LHQPHI,
COOTBETCTBYIOIIEH HOMEPY MPABUILHOTO OTBETA.

3aganust Ne15-Nel7 ¢ BBIOOpOM U 3aMKCHIO TPEX BEPHBIX OTBETOB U3 IISITH.

3anannusaNel8-Nel9 Ha ycTaHOBIEHHME COOTBETCTBUSL BJIEMEHTOB JBYX
MH()OPMAIIMOHHBIX PSAOB (B TOM YHCIIE 3aJaHUE Ha BKIIOUCHHUE MPOMYICHHBIX B
TEKCTE TEPMUHOB U TOHSTUN, HA COOTHECEHHUE MOP(POJIOTMYECKUX MPU3HAKOB
OpraHu3Ma WM €ro OTIEIbHBIX OPraHOB C MPEAJIOKEHHBIMU MOJICISMHU TIO
3aJIaHHOMY QJITCOPUTMY).

3amanue No20 Ha omnpeaesieHHE IMOCAe0BATEILHOCTU OHOJOTMYECKUX
IPOLIECCOB, SIBJICHUN, 00BEKTOB.

3amanus Ne21 Ha paboTy € TEKCTOM, MPEIOJararoniee HCIOoIb30BaHKE
uH(pOpMAIIMU M3 TEKCTa KOHTEKCTHBIX 3HAHUU JUIsi OTBETa HA IOCTABJICHHBIC
BOIIPOCHI.

3amanus No22 Ha mTpuUMEHEHHWE OMOJOTUYECKHX 3HAHWN HJIs PEIICHUS
MPaKTUYECKUX 3a/1a4.

5. Pacnipenesienne 3aJaHMii KOHTPOJILHOW pPadoThHI MO NPoOBepsieMbIM
YMeHUAM

Kontponsnas pabota paspabaTbiBaeTcsi HCXOAs U3 HEOOXOIUMOCTHU
MIPOBEPKHU CIICTYIONIUX BUJIOB JIESITEIHLHOCTH:

1. Bragenue OCHOBHBIM TOHSTHUWHBIM allapaToM MIKOJIBHOTO Kypca
Oouosoruu.

2. Pemenue 3a7a4 pa3aMyHOrO TUIIA U YPOBHS CJI0KHOCTH.

3. Ucnonb30BaHue TPUOOPETCHHBIX 3HAHUM M yMEHUM B MPaKTHYCCKOU
NEeSITETLHOCTH U MTOBCETHEBHOMN KU3HU.

6. Pacipenesienne 3agaHuii  KOHTPOJBLHOW PpadoThl 1O YPOBHAM
CJI0KHOCTH

B koHTponbHOW paboTe TpEACTaBICHbl 3aJaHUs Pa3HBIX YPOBHEH
CJIOKHOCTH: 0a30BOT0, MMOBBIIEHHOT'O, BBICOKOTO.

3amanusi 0a3oBoro ypoBHS chnoxHOCTH (Nel-Nel4) — »sro 3aganus,



MPOBEPAIONINE CIMOCOOHOCTh OOYYaIOIIUXCS TMPUMEHATh HamOoJiee BakKHbBIC
OWoJorMYecKue TOHATUS JUIsl  OOBSICHEHWS  CYIIECTBEHHBIX  IPU3HAKOB
OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB, XapaKTEPHBIX NJISI HUX, a TaK)KE yMEHUE
pabotatb ¢ wuH(pOpmarmelr OWOIOTHYECKOTO COJep)KaHus (TEKCT, PHUCYHOK,
doTorpadust peaTbHOTO 00BEKTA).

3agaHus MOBBIIIEHHOTO YPOBHS CJIOKHOCTH HAIIPABJICHBI:

- Ha MPOBEPKY YMEHUS MPOBOJUTH CPABHUTEILHBIN aHAIU3 XapaKTEPUCTUK
ounosornueckux cuctem (Nel5-Nel7);

- Ha YCTaHOBJICHUE COOTBETCTBUS AJIEMEHTOB JIBYX HH(DPOPMAIIMOHHBIX PSIOB
(Ne18-Nel9);

- Ha OMNpeleJeHUE IMOCIeI0BATEILHOCTH OHOJIOTHYECKUX IPOIIECCOB,
siBIIeHU, 00beKTOB (Ne20).

3aanus BBICOKOTO YPOBHs ciioxkHOCTH (Ne21, 22) HanpaBiieHbl HA TPOBEPKY
yMeHUu# paboTath ¢ TabJIUIIEH, Mpe/oiararoiee UCIoIb30Banne NHHOPMAIINH U3
TaOJUIIBI JUIsl OTBETa HAa TOCTABJICHHBIC BOIPOCHI U MPUMEHATH OMOJIOTHYECKHE
3HAHUS IS PEIICHHS MPAKTUYECKUX 3a1ad.

B Ttabmume 1 mnpencraBieHO pacmpenencHHe 3aJaHuid M0  yPOBHSAM
CJIOKHOCTH.

Tabmuma 1
PacnpeneneHue 3agaHuii 10 YPOBHSIM CI0KHOCTH
YpoBeHb KomnuectBo Maxkcumanbssiil | [IpolieHT  mepBUYHOIO
CJII0KHOCTH 3aJTaHUuN IIEPBUYHBIN Oaa 3a 3aJIaHUs
3aJlaHus Oamr JIAHHOT'O YPOBHS
CJI0KHOCTH oT
MaKCHUMaJIbHOTO

nepBUYHOrO Oama 3a
BCIO paboty, paBHoro 30

bazoBriii 14 14 437
IToBhIIICHHBINM 6 12 37,5
Bricokuit 2 6 18,8
Hroro 22 32 100

7. KpuTepun oueHUBaHUS KOHTPOJIbHOI PadoThI

3amanre C BHIOOPOM OTBETA CUMTAETCS BBIMOJTHEHHBIM, €CJIM BHIOPAHHBIM
00ydJaronmMcs HOMEp OTBETa COBMAIAECT C BEPHBIM OTBETOM.

3a OTBET Ha 33/IaHNE Ha MHOXXECTBEHHBIN BBIOOP BRICTABISIETCS | Oat, ecnu
B OTBETE YyKa3aHbl ABE JItOObIe HUGPHI, MPEACTaBICHHBIE B ATallOHE OTBeTa, U 0
OaJLJIOB BO BCEX JIPYTUX ciiyyasx. Eciiv sk3aMeHyeMblil yKa3bIBaeT B OTBETE OOJIbIIIE
CHUMBOJIOB, Y€M B TPABWJIBHOM OTBETE, TO 3a KaXKJIBIH JTUITHUN CUMBOJI CHUYKACTCS
1 6am (mo 0 6aIOBBKIIOUUTENHHO).

3a OTBET HA 3aJ]aHUs HA YCTAHOBJICHHE COOTBETCTBUS BhICTaBJsieTcs 1 Gam,
€CJIu JOMYyIleHa oHa ommuoka, u 0 6aIoB, €Ciu AOMYIIEHO ABE U 00Jiee ONTUOKH.

3a OTBET Ha 3aJjaHUE Ha OMNpEJEJICHUE MOCIEN0BATEIHLHOCTU IMPOIECCOB,



SIBJICHUM, OOBEKTOB BBICTABIISIETCS | Oaliy, eciy Ha JI00BIX JIBYX MO3UIIMUSIX OTBETA
3amucaH He TOT CUMBOJI, KOTOPBIMA MPEICTABIICH B dTajoHE OTBeTa. Eciu ommbok
oouble, To ctaBuTcs 00aIoB.
3aganus Ha pabOTy C TEKCTOM, MPEANOoJararoilee HUCIOoIb30BaHUE
uHpOpMAITM W3 TEKCTa KOHTEKCTHBIX 3HAHWW JUIsl OTBETa HA TIOCTABJICHHBIC
BOIIPOCHI U Ha MPUMEHEHHE OMOJOTHUECKUX 3HAHUM ISl PEIICHUSI MPAKTUYECKUX
3a/lad OLICHMBAIOTCSI B 3aBUCMMOCTH OT TMOJHOTHI W MPaBWIHHOCTH OTBETA.
MakcuManbHbIN 0all 3a 3ajaHue ¢ Pa3BEPHYTHIM OTBETOM COCTaBIIsieT 3 Oasa.
MakcuManbHblii 0ayut 3a BbioiHeHUE paboTel — 31. Ha ocHoBe 6amios,
BBICTABJICHHBIX 3a BBIMOJHEHHE BCEX 3aJaHUi paldOThl, MOJACUUTHIBACTCS
NEPBUYHBIA Oailyi, KOTOPBIM MEPEBOAUTCS B OTMETKY IO MATHOAILHOM IIKale
(Tabnuma 2).
IIpoBepounas padora
10 TeMaM «3aKOHOMEPHOCTH HACJIeJ0BAHUS NMPU3HAKOBY», «3AKOHOMEPHOCTH
U3MEHYHBOCTH», «CesleKIHs pacTeHNH, ;)KUBOTHBIX U MUKPOOPTraHNU3MOB)

Ilpu evtnonnenuu 3a0anuii No2—Nel3 c eévidopom omeema u3 npedioiHceHHbIX

sapuarnmoe ebtﬁepume eepubu? u ommenmobme €20 6 KeaOuKe

2.Kakoii MeToJ H3y4eHust T D ANEek
HACJIeACTBEHHOCTH NPeACTABJIEH HA b i
HcyHKe? ALY L\

IImneua c benoro nqeeTKa
MOTANAET HA PRINLIA HHONETOBOTO

[ ] a) ruOpumosiornyeckuii
[ ] ©6) nomyJsiuoHHO-BUI0BOMN
METO/

[] B) LIMTOTCHETUYECKUU

MaxkcumanbHbIi 0asul daxTrueckuii 6ani

3. COBOKYIIHOCTDH I'€HOB B I'allJIOUITHOM Ha0Ope XpOMOCOM Ha3bIBaeTCs
[ ] a)re”orumom
[ ] ©6)renomom
[1 B) remodonmom

MaxkcumanbHbIi 0ann daxTuueckuil 6ai |:



o Kearteie 3eJieHule
4. Kakumu cBoOiicTBa 00,121a10T POAUTEIbCKHE 0CO0M, cemena ceMena
O O

U300pa’keHHbIe HA PUCYHKe Mo OyKBOil A? ~/
a) COZICPKUT pPa3HbIC AIJICTHHBIC TEHBI,
] oOpa3syeT JBa TUMA raMeT U JaeT
pacIIeTUICHHE TIPU CKPEITUBAHUH C
aQHAJIOTUYHOM 0 TEHOTUITY 0COOBIO
[ ] ©0)conepXuT 0IMHAKOBbBIC aJJICIbHBIC
r'eHbI, 00pa3yeT OJIUH TUII TaMET M HE JIaeT
pacIIeTUICHUS MPU CKPEITUBAHUH C
aHAJIOTUYHOMU TI0 TEHOTHUITY OCOOBIO
[1  B) comepxut oMHAKOBBIE a/UIETbHBIE
reHbl, 00pa3yeT OJIUH TUIl TaMET U JIaeT
pacIIeTICHUs PU CKPEITUBAHUU C
aQHAJIOTMYHOM T10 TEHOTHITY 0COOBIO

MaxkcumMaibHbIA 1 | ®akTrueckuii
Oamt oat

rubpuanoe IOTOMCTBO

5. Bropoi 3akoH MeHae/s1 Ha3bIBAETCH 3AKOHOM
[ ] a)pacuieruieHus: IpU3HAKOB
[ ] ©)«4uCTOTHI raMeT» U €IMHOOOpa3Usl
rHOPHUIOB TIEPBOT'O TTOKOJICHUS
[] B) pacuennenus 1 HE3aBUCHMOTO
KOMOMHUPOBAHUS TPU3HAKOB

MaxkcumanbHbIi 0asl daxTHdeckuil oan E

6.IlosiBJIeHHEe MOTOMCTBA C peleCCHBHBIMHM TPHU3HAKAMH OT poauTelieii ¢
AOMMHAHTHBIMH MPU3HAKAMH 00BSICHAETCSA
[ ] a)reTepo3uroTHOCTHIO POAUTENICH
[ ] ©0)moaudukarmoHHON U3MEHYUBOCTBIO TIOTOMCTBA
B) HETOJHBIM JJOMUHUPOBAHUEM

MaxkcumanbHblIi Oann daxTryeckuii 6ann E

7. Koin4ecTBO MOJIOBBIX XpoMOCOM B MOJIOBOH KJIeTKe YejloBeKa:

[]1 a)2
1 ©6)4
(1 )1

MaxkcumanbHbIi Oann dakrTryeckuii 6ann E

8. IIpu X-cuenjieHHOM pelecCHBHOM THIIE HACJIEIOBAHMSI OTell IepeaaeT
CBOM red



a) BCEM JI0UEPSIM
0) BCEM CHIHOBBSIM
B) MIOJIOBUHE JJ0Uepeit

MaxkcumanbHbIi Oasl dakTryeckuii 6ann D

HNN

9. MoanpuKanuoHHAsI H3MEHYUBOCTH
[ ] a) HOCHT mpHUCIIOCOOUTENBHBIM MACCOBBIM XapaKTep U HACICIyeTCs
[] ©) sBisSETCS MaTepuaioM Ui €CTECTBEHHOIO W HCKYCCTBEHHOTO

orbopa
[] B) HOCHT IPHCIIOCOGUTENBHBIN XapaKTep U He HACIeLyeTCs
MaxkcuManbHBIN 1 dakTuuecKui 0aI
Oain

11. Hopma peakuuu — 310
[ ] a)HacieqoBaHWE KOJUYECTBEHHBIX IPU3HAKOB
[ 1 ©0)npenensl MOAU(PUKAITMOHHON U3MEHYUBOCTU
B) HaclleZIOBaHNE KaYECTBEHHBIX MPU3HAKOB

MaxkcumanbHbIi Oasl daxTrueckuil 6an E

13. Mexay TUnaMm MyTauMid M HX BJIHMSIHHEM Ha JKU3HeAeATEeJIbHOCTh
OpPraHu3Ma, YKa3aHHbIMH B CTOJIOIAX NPUBEAEHHON HHUKe TAOJIMIbI, HMeeTCsl
onpenejséHHas cBsa3b. Kakoe nmoHsiTue cieayer BIucaTb HA MeCTO NMPOMYCKa B
TOH TadHNIE?

MyTanuu Biysinue HA KU3HEAESITEJIbHOCTh OPraHu3Ma
JleTanbHbIC [IpuBOAAT K THOEIM OpraHu3Ma
...... IIpu onpeneneHHBIX YCIOBUAX HE BIHUSIIOT Ha
OpPraHu3m

[ ] a)HeHTpaabHbIC
[] ©)mone3Hsie
[ 1 B)Bpennsie

MaxkcuManbHbIi 021 daxTrueckuii 6anI |:\

Ilpu évinonnenuu 3a0anusn NeNe 15-17 evioepume mpu epHuviX ymeepiHcoeHus
u ommemome ux ¢ KeadplYluke

15.B pe3yJbTaTe ceJIeKUMOHHON PadoThI NOJIYYAKOT HOBBIE ...
[ ] 1) Bugs

(] 2) nonynsiuuu

[ 1 3) mnopons

[ ] 4) copta



1 5) mrammbl MakcuManbHbIH Oat daxTuyeckuii 6ani E

16.01/1M4YHTEeIBbHbIE 0COOCHHOCTH AHAJIM3MPYIOUIEr0 CKpeuBAHNS:

1) 3anKch aHATU3HPYIONIETO CKpelIUBaHug — Aa X aa

2) crocoOCTBYET YCTAaHOBJICHUIO TCHOTHITA B (PEHOTHUIIA OCOOH

3) cmocoOCTByeT yCTAaHOBIICHUIO TEHOTHUIIA OCOOU C
JIOMUHAHTHBIM HNPU3HAKOM U BBISIBIICHUS CUECILJICHUS T€HOB

4) noromcTtBY F1 MOXHO CyUTh O KOJIMYECTBE TUIIOB raMET
UCCJIEyEMOI0 T€HOTHUIIA

5) Tun B3aMMOJACHCTBUSI T€HOB, PU KOTOPOM OJIHA TMapa ajuienen
MOXET YTHEeTaTh MPOSIBJICHUE JPYTOi

MakcumanbHbIi Oamr | 2 daxkTHueCcKui O6at
Ilpu evinonnenuu 3a0anusn NeNel8-19na ycmanoenenue coomeemcmeus
no3ulUil, NPEOCMAasieHHbIX 8 08YX MHOMCECMBAX, 6blOEpUNe 6EPHblE OMEEembl U
3anuwiume ¢ maoauyy

O oo

18. YcTaHoBHTE COOTBETCTBHE MEKIY 3aKOHOMEPHOCTSIMHU HACJIEICTBEHHOCTH
(1-5) m ux nuTOIOrMYecKUMH OCHOBaAMH(A-I)
1. IlpaBuio enuHOOOpa3usi THOPUIOB TIEPBOTO MOKOJICHUS

2. 3aK0H pacuierieHus

3. 3aKOH HE3aBUCHUMOI0 PACXOXKIACHUS MPU3HAKOB
4. I'nnoTe3a YUCTOTHI TaAMET

5. 3aKOH CLEMJIEHHOTO HACIIEIOBAHUS

A B ab
A . Xensi i Q) AABB Clasbo  Jewan
P O:0 1 = ] e Bx 8 =
o

M)r7%m

gefelel - 1o i RvvE. IR CECELE
4&:52 ab ab ab z 3‘5@@0380&3
b 41,56% 8,5% 8,5% < ';g Q &‘: o ;: @ ;

00 [z 0,000

- QO 000

OTtBeT:

MakcumanbHbiii 6amn| 2 DaKTUYECKUAN 6aJIJI|:\



19. CooTHecHuTe OpranusMbl, H300paskeHHbIe HA pucyHKax (1-7) ¢ Habopom nx
MoJIOBBIX XpoMocoM (A-B)
A) XEHCKUH 10 SIBISETCSI TOMOTaMETHBIN

b) My»CKO# 1I0JT TOMOTaMETHBIN

OrtBer:

MakcuMaJIbHbBIN 0T 2 dakTrnueckuii 0amn

Ilpu evinoanenuu 3a0anusn Ne22 na npumenenue 6uo102udecKux 3 HAHUI 04
peutenus nPpaKmu4ecKux 3a0au3anuuiume omeem u nOACHUme €20

22. T'ubpun TpuTHKage ObUT MOMY4YeH IyTEM CKPEIIMBAHUSA TETPAIIONIHOM
NIIEHULBI (4n) ¢ AUTUIOUIHON pOXKbIO (2n). OnpenenuTe KOJIMYeCTBO XPOMOCOM B
IE€HOTHIIE TPUTHKAJE, €ClIM y NmueHulsl 2n=14 u y pxu 2n=14. [locne causnus
ramMeT MIIEHULBl W PXHU TOJIy4YeH CTepuiibHbll rubpuna. Kak mnpeoposneBaercs
oecrmoaue rudpuaa TpUTHKaIE?

Otser:
[TosicHeHUE K OTBETY:




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 xmacc. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.;
[Tox penakuueii [Taceunnka B.B. AkimonepHoe oomiectBo «M3marenscTBo
«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[IpeameTnas nunust yueOHukoB "JIunus xxu3au". 10-11 kiaccer

[Taceunuk B. B. 1119 buonorusa. 10—11 knaccel. ba3oBslii ypoBEHb.
[Toypounblie pa3paboTKu.: yueb. mocodue s 001eo0pa3oBart. opraHusamnui /
B. B. Ilaceunux, I'. I'. l1IBeno, T. M. EpumoBa. — 2-e uzj., crep. — Mockaa :
ITpocsemenne, 2023. — 230 ¢. — (JIuHMSA KU3HM).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

pecypchl nHGOpMamMOHHOTO TIopTana « EnquHoe comepikanre o0mero
o0pa3oBaHUs»

(https://edsoo.ru/mr-biologiya/),

BUPTYaJIbHbIE JTA0OPATOPHBIEC U MPAKTUYECKHE PAOOTHI
(https://content.edsoo.ru/lab/subject/1/)

DNeKTPOHHBIN 00pa3zoBarenbHbIN pecypc " cnam EI'D. Cpennee oOee
oOpa3oBaHue. Y4eOHbIH MOAYJIb IO PEHICHUIO TPYIHBIX

3a1aauil mo yueonomy npeamety "buonorus”. 10 -11 kmaccer", AO
N3narenscTBo" IIpocBenienue" DnekTpoHHBIN 00pa3oBaTeIbHbIN pecypc”
HNomamnue 3ananus. Cpennee obiiee oopazosanue. buomorus", 10 -11 knacc,
AO UznparensctBo "lIpocBemenue” Tpenaxep "O6mako 3nanuit". buomorus.
10-11xmacc, OOO "duzuxon JIad"

Annexc. YueOnuk https://education.yandex.ru/home

AKnacc https://www.yaklass.ru

http://bio.1september.ru

http://biodat.ru/

OnexktponHas popma yuebnuka. POIII https://resh.edu.ru

Enunas xosnekius nudpoBbIX 00pa3zoBaTelbHbIX pecypcoB (school-
collection.edu.ru)
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