YACTHOE OBHIEOBPA3ZOBATEJIBHOE YYPEXIAEHUE
"AHI'VIMMCKAS HIKOJIA "CEMbS"

AurnnicraR

Heona
CEMbS

COI''TACOBAHO
IIenjarormyeCcKumM COBETOM
Tpotokon Ne | ot /. 12026r.

PABOYAASA ITPOI'PAMMA
yueOHOro npeamera «buosiorus (0a3o0Bblii ypoBeHb)»
s ooydarommxcs 10-11 kmaccos



Tosicnumenvuas 3anucka

[Ipu pa3paboTke mporpaMmbl 1o OMOJIOTHMH TEOPETUUECKYIO OCHOBY JJIS OIIPEIeNICHUs
MOAXO0/J0B K (POPMHUPOBAHUIO COACpPXKaHUS yueOHOro mpeaMera «buosorusy» cocTaBuiIM:
KoHnentyanbHeie TosiokeHuss DPIOC COO o B3aUMOOOYCIIOBJIGHHOCTH IIEJeH,
coJiep KaHusl, pe3yJIbTaTOB 00yUeHUs U TPEOOBaHUH K YPOBHIO MTOATOTOBKU BBIITYCKHHUKOB,
MOJIOKEHUS 00 OOIIMX IENAX M MPUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE
CUCTEMBI CpeIHero o01ero oopazoanus B Poccuiickoit deaepaiiuu, a TakKe MOJIOKEHUS
o cnenuduke OWOIOTUH, €€ 3HAYCHUHM B TIO3HAHWU >KWBOW TMPHUPOJLI M OOECICYECHUU
CYIIECTBOBAaHMS 4YeloBedeckoro obOmiectBa. (COrilacHO Ha3BaHHBIM  TOJIOKCHUSIM,
oTpe/ieNieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouojoruu Aa€T MOpeacTaBIeHUE O IeisaX, 00 oOIiiei cTpareruu
oOy4eHHs, BOCOIUTAHUS U PA3BUTHUSL 00YyYAIOLIMXCS CPEACTBAMU Y4eOHOIo Mmpeamera
«buonorusy, ompenensier o0sA3aTENBHOE NPEAMETHOE COJEpPKAHUE, €r0 CTPYKTYpY,
pacmpeneieHue 10 pa3ieliaM M TeMaM, IOCIEA0BATeIbHOCTh HW3Y4YEHUs y4eOHOTO
Marepuaia C Yy4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH
00pa3oBaTeILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImMUXCs.

B mporpamme mo OuOIOTMHM Tak)Xe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM pe3yJibTaTaM 00yueHus B popMUpPOBaAaHUU
OCHOBHBIX  BHJIOB  y4e€OHO-IO3HABAaTEIbHOW  JEATCIIbHOCTH/YUYEOHBIX  JICHCTBUIA
00yUarOIIMXCs IO OCBOCHHIO COACPKAHUSI OMOJIOTHYECKOT0 00pa30BaHus.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YpOBEHB) peain30BaH MPUHLIUIL
MPEEMCTBEHHOCTH B M3y4YEHUU OHOJIOTHH, Ojarojapss 4eMy B HEM MNpocMaTpUBaETCS
HaIpaBJICHHOCTh HAa pPa3BUTHE 3HAHUN, CBSI3aHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHMS, ULEHHOCTHBIX OPHEHTAUWW JIMYHOCTHU, 3SKOJOTHYECKOTO
MBIIIJICHUS, TIPEJICTaBICHU O 3J0POBOM 00pa3e >KU3HU U OEpEeKHBIM OTHOIICHHEM K
OKpy>Karomierd npupoaHou cpene. [losTomy Hapsiay ¢ u3ydeHUEM OOIIEOMOTOTHYECKUX
TEOPHiA, a TAK)KEe 3HAHUI O CTPOCHHH >KUBBIX CHCTEM PA3HOTO PaHTa U CYLTHOCTH OCHOBHBIX
IPOTEKAIONMX B HUX TMPOILECCOB B IporpamMme MO OHOJOTUU YIEICHO BHUMAaHUE
MCIIOJB30BAaHUIO TTOJTYUYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJIsl PEUICHUS TIPUKIIATHBIX
3a1a4, B TOM 4YHClie: MPOPUIAKTUKN HACIEACTBEHHBIX 3a00JIeBaHUI UYeJIOBEKa, MEIHKO-
TF€HETUYECKOr0 KOHCYJBTHPOBAaHUSA, OOOCHOBAHMS JKOJOTHYECKH LEIECO00pa3HOro
MOBEACHUSI B OKPYXKAIOLIEW MPUPOAHOM CpEeAE, aHalau3a BIUSHUS XO3SUCTBEHHOU
JIEATEIIbHOCTH YeJIOBEKAa Ha COCTOSIHUE HPUPOJHBIX M MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenre BHUMaHUS K MPUKIAHOW HAMpPaBICHHOCTH yuyeOHOro mnpeaMera «buosmorus»
MPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIEeUCHHs] YCIOBUU JJIsi pEUIeHUs OJHOU U3
aKTyaJdbHBIX 3aJlay HIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHMs, KOTOpas MPEeaIoJiaract
(dbopMupoBaHUE y 00YUaIOIINXCS CIIOCOOHOCTU aIalTUPOBATHCI K U3BMEHEHUSIM TUHAMUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHe cpenHero oOuiero oopasoBaHus 3aHUMaeT BaxkHOe MecTo. OHa
obecrieunBaeT (popMupOBaHHE Y 00YJAIONINXCSI MPECTABICHUIN O HAYYHON KapTUHE MUPA,
pacmupsieT U 0000IIaeT 3HAHUS O KUBOW MpUpOJE, €€ OTIUYUTEIBHBIX MpPU3HAKAX —
YPOBHEBOU OpraHU3alliyd U 3BOJIOLMH, CO3MAET YCIOBUS JUIsl: TO3HAHUS 3aKOHOB KUBOU
OpUpPOAbl, (OPMUPOBAHUS (PYHKIMOHAIBHOW TIPAaMOTHOCTH, HABBIKOB 3JI0POBOrO U
0e3omacHOro 00pasza >KU3HHU, 3KOJIOTMYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHS K
YKABOM IIPUPOJE U YETOBEKY.



Bbonbpmoe 3HaueHne OWONOTHS WMEET TAKXKE [IJI PENICHUS BOCHHUTATEIBHBIX U
Pa3BUBAIOIIMX 3a/lad CPEAHETO 00Imero o0pa30BaHWs, COIMATU3ANNA OO0yYAFOIIHXCA.
N3ydyenne Ouonornu obOecrneunBaeT yCJIOBUS ISl (OPMUPOBAHMUS HMHTEIUICKTYaJIbHBIX,
KOMMYHUKAITMOHHBIX U WH(OPMAIMOHHBIX HABBIKOB, OCTETUYECKOH  KYJBTYPHI,
CIIOCOOCTBYET HMHTErpaluu OHOJOTMYECKUX 3HAHUW C TIPEICTABICHUSIMH W3 JIPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIe MONM0KEHUS
0 MpeHa3HaueHUHU yueOHOro mpenamMera « bHoIorusy cocTaBUIM OCHOBY IS OTIPE/ICIICHHUS
MOJIXO0OB K OTOOpY W CTPYKTYPHUPOBAaHUIO €r0o COJACp)KaHMS, TPEJCTABICHHOTO B
nporpamMme 1o OUOJIOTHH.

Ot6op coxepxxkanust ydeOHOrOo mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KYyJIbTYpOoCcOOOpa3HOTO MOJX0Ja, B COOTBETCTBHHM C KOTOPBIM
oOydJaromiecs: JOJKHBI OCBOUTh 3HAHUS U YMEHHUS, 3HAYMMbIC JIJIs (DOPMUPOBAHUS 00IIeH
KyJbTYpPBI, ONPECIIAIONINE a/IEKBATHOE MMOBEACHUE YETIOBEKA B OKPY KAIOIICH MPUPOTHON
cpene, BOCTpeOOBaHHBIC B TTOBCEIHEBHOM KU3HU U MPAKTUYECKON JeaTenbHocTH. Ocoboe
MECTO B OTOM CHCTEME 3HAaHWN 3aHUMAIOT AJIEMEHTHI COJIEP)KaHWs, KOTOpHIE CIIyXat
OCHOBOW 1Jis1 (pOpMHUpOBAHUS TPEACTABICHUNH O COBPEMEHHOH €CTeCTBEHHO-HAyYHOMN
KapTUHE MUpPa U IIEHHOCTHBIX OPHEHTAIMSAX JUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUU
OMoI0rHYecKoro oopa3zoBaHusl.

CTpyKTypuUpOBaHUE COJIEpKaHUSI y4eOHOro maTepuaia B IMporpamMme 1Mo OUOJIOTHH
OCYIIECTBJICHO C Y4Y€TOM NPHOPUTETHOTO 3HAUYCHUS 3HAHUNA 00 OTIWYUTEIHHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOABI, O €€ YpOBHEBOW OpraHu3alu © dBojonuu. B
COOTBETCTBUM C JTUM B CTPYKType YyueOHoro mpeamera «buosiorusy» BbIIETICHBI
CIIeyIoIue Ccoaep)KaTtenbHble JuHUH: «buonorums kak Hayka. MeTOapl Hay4YHOTO
no3HaHus», «Krerka kak Owmomormueckas cucremay, «OpraHm3m Kak Ouonormyeckas
cuctema», «CuctemMa W MHOTrooOpasue OpPraHUYEeCKOro MHpPay, «IBOJIOIMUS >KHBOU
MPUPOIBDY, « IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTI.

[{ens m3yuenus yduebHOro mpenmera «buonorus» Ha 6a30BOM YpPOBHE — OBJIAJICHUE
00yJaroNMMUCs 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHATLHON OpTraHU3aIiy KUBBIX CHCTEM
pPa3HOTO paHra W MpUOOpPETEHHWE YMEHUW HCIOJIb30BaTh STH 3HAHUS ISl TPAMOTHBIX
JIEUCTBUN B OTHOILIEHUU OOBEKTOB KUBOU MPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX
poOJieM.

JlocTmkeHne 1enu u3ydeHusi yaeOHoro npeameta «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs PelIeHUEM CIEAYIOMNX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI 3HAHWA O OHMOJIOTHYECKUX TCOPHUSAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBWIax, CIYXalluX OCHOBOW  JAJiA
(dbopMHUpOBaHMS TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHpPa, O METOJax
HAy4HOT'O MMO3HAHMS, CTPOCHUH, MHOTOOOpa3unu U OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHM3allMd, BBIJAIOMIMXCA OTKPBITUSIX W COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH,

dbopmupoBaHUEe y 00YUaIOIIMXCS TO3HABATEIbHBIX, UHTEIJIEKTYIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW B Mpoliecce aHajiu3a JaHHBIX O MYTSX Pa3BUTHA B OMOJOTUU HAYYHBIX
B3TJISII0B, UJIEH U TIOJIXOJI0B K M3YUYEHUIO KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3aliy;

CTaHOBJICHHE y OOy4Yarommxcs oOued KyJabTypbl, (DYHKIIMOHAIBLHON I'PaMOTHOCTH,
pPa3BUTHE YMEHUU OOBSICHATH U OIIEHUBATD SBJICHUS OKPYXKAIOLIEr0 MUPA KUBOM MPUPOIbI
Ha OCHOBaHHWH 3HAHUH U OMbITA, OJYYECHHBIX NPU U3YUEHUH OUOJIOTUY;



(dbopMupoBaHKEe y 00YUAIONINXCSl YMEHUI WJUTFOCTPUPOBATH 3HAYEHNE OMOTOTUIECKUX
3HAHWH B MPAKTUUECKON JCSITEIHPHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEAUITUMHCKUAX
TEXHOJIOTHI U arpoOUOTEXHOJIOT U

BOCITUTaHUE YOXKAEHHOCTA B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOM MPUPO/IBI,
HEOOXOJIUMOCTH OEPEeXHOTO OTHOIIEHUS K HEH, COOIIOICHUS STUYECKUX HOPM IIpHU
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEAOBaHMI;

OCO3HAaHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIS  TIOBBIINICHUS  yYPOBHSA
HKOJIOTUYECKOHN KYJIbTYpPBI, Ul POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUN M YMEHHI B TOBCEAHEBHOM KU3HU JIJIsl OIICHKU
MOCJIC/ICTBUMA CBOEH JEATEILHOCTH TI0 OTHOIICHHUIO K OKPYKAIOIICH cpejie, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHME U COOJIIOICHUE Mep NPOPHITaKTUKHU 3a00I€BaHU.

B cucreme cpennero obiiero oOpaszoBanus «buosiorus», mzyuaemas Ha 0a30BOM
YPOBHE, SIBJISETCS 0053aTeIbHBIM yYeOHBIM MTPEAMETOM, BXOISAIIUM B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAYyYHBIC TIPEIMETHD).

Jns uzydeHus Ouosiorud Ha 0a30BOM YpPOBHE cpeaHero oOIero oOpa3oBaHUS
otBoauTCs 68 yacom: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 gaca (1 gac
B HEJIEIIIO).

COILEPKXAHUE OBYYEHUA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTHH ¢ OOUIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHbIMU HayKamH, puiiocopuelt, STUKON, 3CTEeTUKON U npaBoM. Posb Ouosioruu B
(dhopMHUpPOBaHUU COBPEMEHHOM HayYHOU KapTUHBI MUpa. CrucTemMa OMOJIOrMYeCKUX HAYK.

Meroapl TO3HAHMS >KUBOM NpHUpOAbl (HAOMIOAEHUE, SKCIEPUMEHT, OIMMCaHUE,
U3MEpeHne, Kiiaccuukanus, MoAeIMPOBaHUE, CTATUCTHYECKasi 00paboTKa TaHHBIX).

JemoHCcTpanum:

[Toptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOU TTPUPOIIBD».

JlabopaTopHbie H NPaAKTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcnonb3oBaHuE pa3nMUHBIX METOAOB MPU M3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPTraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MPEAMET U3ydeHUsT Onooruu. OTIN4ne KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OWocucTeM W WX pa3HooOpaszue. YPOBHU OpraHU3aIliu OHOCHCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTE€O0LIEHOTHYECKUH ), OOC(hEepHBI.

JleMoHCcTpaUU:

Tabmuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMU KUBOU
IPUPOIBDY.

O6opynoBanue: moaesb MoJiekyJibl JIHK.



Tema 3. XumMu4ecKkHil COCTAB U CTPOEHHE KJIETKH.

XUMUYECKH  COCTaB  KJIETKHM. XHMHYECKHE  DJIEMEHTBhI:  MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTBI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

@yHKIMM BOJABl 1 MUHEPAJbHBIX BELIECTB B KieTke. [lognep:kaHne oCMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OelnKoB. AMHHOKHCIOTBI — MOHOMEpPHI OEJNIKOB.
He3zamennmble W 3amMeHMMbIE aMHHOKHCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (TMEpBUYHAsl, BTOPUYHAs, TPETHUYHAs W YETBEPTHYHAs
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bronornueckue QyHKImuu 6EIKOB.

depMeHTBI — OroJIornYeckre Katanu3aTtopbl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTP,
cyOctpatHas crneuuduuHocts. Kodepmentsl. Butamunbl. Otiauuuss (QepMEeHTOB OT
HEOPTraHWYECKUX KaTaau3aToOpOB.

VYrneBoapl: MoHOcaxapuabl (IJIOKO3a, pubo3a M JA€30KCMpHO03a), Aucaxapuabl
(caxapo3a, JJakTO3a) U TOJIMcCaxapuibl (Kpaxmal, TJIMKOTeH, 1eJUI0103a). bruomorndeckue
(GyHKLHU yTIIEBOJOB.

Jlunuapsl: Tpuraunepubl, ¢ochonunuabl, crepousibl. ['napopunbHo-ruapodhoOHbIE
cBoiicTBa. buonornyeckue ¢pynkuuu aunuoB. CpaBHEHUE YTIEBOJOB, OCIKOB U JUIUA0B
KaK UICTOYHUKOB SHEPIHH.

Hyxnennoseie xucnorer: JIHK m PHK. Hykieotuasl — MOHOMEPBI HYKIEMHOBBIX
kucnoT. Ctpoenne u ¢yukuuu JIHK. Ctpoenne u ¢ynkuuu PHK. Bugst PHK. AT®:
cTpoeHue u GyHKIIHH.

[utonorus — Hayka o knetke. Knerounas Teopust — mpuMep B3aMMOJECUCTBUS UAEU U
(aKTOB B HAYYHOM MO3HAaHUU. METO/bl U3yUEHHUS KIETKH.

Knerka kak uenoctHast skuBasg cucrema. OOlIMe NpU3HAKKA KIETOK: 3aMKHYyTas
HapykHasg memOpana, Monekynsl JIHK kak renernueckuii ammapar, cucTeMa CHHTE3a
OeJka.

Tunsl KIETOK: ’yKapuoTHuUeckas M IpokapuoTuueckas. OCOOEHHOCTH CTPOCHMS
npokapuoTuueckoil kinetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOU
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENIbHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIIETOYHASI CTEHKA, TITTUKOKAJIMKC, UX (QYHKIIUU.
[Ina3matuueckass MemOpana, e€ cBoiicTBa W (pyHkuuu. lluTomiasma u e€ opraHoUIIbI.
OpnomemOpannbie opraHounabl  kietku: OIIC, ammapat [onbaxku, JIHM30COMBI.
[TomyaBTOHOMHBIE OpPraHOMJBI KJIETKU: MHMTOXOHJpUM, Iactuabl. IIpoucxoxxaeHue
MUTOXOHJIpHH U mactul. Bunel mnactun. HememOpanHbie OpraHouabl KIETKU: puOOCOMBI,
KJIETOYHBIA LEHTpP, LEHTPUOIH, PECHUYKH, KXIYTUKU. DYHKIUU OPraHOUIOB KIIETKH.
Bxirouenust.

SAnpo — perynaropHbli 1eHTp KieTkd. CTpoeHue sapa: sigepHas o000J04YKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KJIETKE.

JleMoHCcTpaUu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, [Ix. Yotcos,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Jwnarpammsel: «PacripeneneHue XMMHUYECKHX DJIEMEHTOB B HEXUBOW IPUPOIEY,
«Pacrnipenenenre XuMUYECKUX 3JIEMEHTOB B 5KUBOM TIPUPOJIEY .

Tabmuie u cxemsl: «Ilepuoauyeckas TabnauIIa XUMUYECKUX JIEMEHTOBY, « CTpOCHHUE
MOJIEKYJIbI BOJbI», «buocunTes Oenka», «CTpoeHune Mosekyibl Oenka», «CTpoeHue



dbepmenrta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenue monexynsr AT®», «Ctpoenune
DYKapUOTUYECKOW KIETKW», «CTpOEHHE >KMBOTHOW KIETKW», «CTpOEHHE PACTHTEIbHON
KIIETKN», «CTpOoeHUEe MPOKAPUOTUUYECKOU KIETKN», « CTpOCHHE siApa KIETKW,

«YTeBo b, «JIMIIuIbDy.

OO6opynoBaHKe: CBETOBOM MUKPOCKOII, 000PYI0BaHUE JJIs TPOBEICHUS HAOI0ICHUH,
U3MEPEHUN, DKCIEPUMEHTOB, MHUKPOIIPENApPaThl  PACTUTENIbHBIX, JKUBOTHBIX U
OakTepUaIbHBIX KJIETOK.

JlabopaTopHble U NPpaAaKTHYECKHE PAadOTHI:

JlabopaTtopHas pabota Ne 1. «M3yueHne KaTaTUTHIECKOW aKTUBHOCTH (PepMEHTOB (Ha
MpUMEpPE aMHIIa3bl UIIM KaTajasbl)y.

Jlaboparopnas pabora Ne 2. «M3yueHue CTpOEHUS! KIETOK pacTEHHU, KUBOTHBIX U
OakTepuil oJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax u X OMUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTabomu3M. AccUMIIANHS (TUIACTUYECKHA OOMEH) U
JTUCCUMWIISIUSA (PHEPTETUYECKUM 0OOMEH) — JIBE€ CTOPOHBI €IMHOTO Mpollecca MeTaboIu3Ma.
Ponb 3aKOHOB cOXpaHEHUs BEIIECTB U JHEPTrUU B TOHUMaHUU MeTaboIu3Ma.

Tunbr oOMeHa BeniecTB: aBTOTpOdHBIN U TeTepoTpodHbIi. POk hepMeHTOB B 0OMEHe
BEILIECTB U MIPEBPALICHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas W TeMHOBas (a3bl doTocuHTe3a. Peakumu QorocunTtesa.
O¢ddextuBHOCTh PoTOCHMHTE3a. 3HAUeHHE (HOTOCHHTE3A IS KU3HM Ha 3emuie. BiusHaue
yCIOBHM cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHHUS] €ro MPOIYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHM.

XemocuHTe3. XeMOCHHTE3UPYIONTHe OaKTeprn. 3HaUeHNe XeMOCHUHTE3a JIJIs )KU3HH Ha
3emie.

OHepreTueckuii oOMeH B KieTke. PacuierieHne BEUIECTB, BBIACICHHE WU
aKKyMYJUpPOBAaHHE SHEPrMM B KJIETKE. JTalbl 3HEepreThdeckoro oobmena. [nmkoinus.
bpoxxenne u ero Buubl. KuciopogHoe OKHCIIEHHWE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peaknuun matpuuHoro cunresza. ['enermueckas mHdopmanusa m JHK. Peanuzanms
reHeTHYecKor nHGopMaIy B KIeTKe. [ 'eHeTUYeCKUi KO U €ro CBOMCTBA. TpaHCKpUIIIIUs
— Marpuunblii cuHTe3 PHK. Tpancasiuus — OmocuHTe3 Oenka. DTambl TPaHCISALHUU.
KonupoBanue amunokucior. Pons pubocoM B OnocunTese Oernka.

Hexnerounsie dopmbl xu3Hu — Bupycbl. Wcropust otkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS M KM3HEHHOIO ITMKJIa BHPYCOB. bakrepumodaru.
bone3nu pacteHuii, JKUBOTHBIX UM YEIIOBEKa, BBbI3BIBAEMBIE BHUpycamu. Bupyc
uMmmyHoaeduiuta yenoseka (BUY) — BozOynurens CIIMa. OOpaTHas TpaHCKPHUIILIUA,
peBepTasa u unTerpasa. [Ipodunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaAHUIM.

JleMoHcTpauu:

[Toptpetsr: H. K. Konbsuos, JI. . IBanoBckuii, K. A. Tumupsses.

Tabmuubr u  cxembl: «Tunel nutanusy, «Metabomuzm», «MHUTOXOHIPUNY,
«JHepreTuueckuii  oOMeH», «Xmoporuact»y, «®Dotocuntes», «Crtpoenne JIHK»,
«CTtpoeHue M (PyHKIUMOHHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTHUYecKuil Komy,
«Bupyce», «baktepuodarn», «CTpoeHue u >ku3HEeHHBIM 1uKiI Bupyca CIIN]a,
0akreprodara», «Perukanus JTHK».

O6GopynoBanue: moaenu-ammmkanun «Yasoenne JIHK wu  Tpanckpunimsy,
«buocunres 6enkay, «CTpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.



Tema 5. PasMHOKeHHe M HHAUBHAYAJIbHOE pa3BUTHE OPraHNU3MOB.

KieTounbiii UK, WK )KU3HEHHBIA UK KiIeTku. MHTepdaza u mutos. Iporeccsr,
nporekatouue B uatepdase. Permukanus — peakius matrpuynoro cunresa JJHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIH HabOp — KapuoTuIl. JIUIUIOMAHBIA W  TarIOWIHBINA
XpOMOCOMHBIE HaOOpbl. XpomaTuiabl. LluTomornyeckre OCHOBBI Pa3MHOXKEHUS U
WHJUBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xietku — muto3. Ctaguu mutos3a. [Ipomecchl, npoucxoasnme Ha pa3HbIX
CTaJUSX MUTO3a. bUOJIOTHUYECKUI CMBICII MUTO3A.

[Iporpammupyemas rubesb KIETKU — arnomnTo3.

@dopMBI  pPa3MHOKEHHS OpPraHW3MOB: Oecrmojioe M T0JIoBoe. Buael 6ecmosoro
Pa3sMHOXEHUSA:  JICJICHUE  HAJABOE, IIOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHMe, BETETaTUBHOE pa3MHOXeHUe. VICKycCTBEeHHOE KIIOHUPOBAaHHE
OPraHU3MOB, €r0 3HAYEHUE JJISI CEJICKIUH.

[TonoBoe pa3MHOKEHHE, €TO OTJIMYUS OT O€CIIOI0TO.

Meiio3. Craauu Mmeito3a. ITporiecchl, mpoucxoasiiye Ha ctaausix meiosa. [lopeaenue
XpoMOCcOM B Meno3e. KpoccuHnroBep. bruosorndeckuii CMbICII U 3HAYEHHE MEN03a.

["amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Y >KUBOTHBIX. [losioBbIe
JKeJe3bl: CeMEHHUKM U AuYHUKUA. OOpa3oBaHUE M Pa3BUTHUE MOJOBBIX KJIETOK — TameT
(cmepmaTto3ou, SUIEKIETKA) — clepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaro30u0B. Omnonorsopenue. [TapreHorenes.

NunuBuayansHOe pa3BUTHE (OHTOTEHE3). DMOPHOHATIBLHOE pa3BUTHE (IMOpPUOTEHER).
Dtarbl SMOPHOHATFHOTO PA3BUTHS y TTO3BOHOYHBIX KHUBOTHBIX: JPOOJICHHUE, TaCTPYJIAIINS,
opranorenes. IloctamOpuonanbHOe pa3BuTHE. THUMBI MOCTAMOPUOHATIBHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (JTUYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHHU,
CTaJuy Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «Dopmbl  pa3sMHOXKEHUS  OpPraHu3MOBY»,  «JIBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIN»,
«/lenenne knetrku GakTepuit», «CTpOEHHE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsni nukim», «Pemmukanus JHK», «Mwuto3», «Meinos», «IIpsmoe u Henpsimoe
pazButue», «l'aMeToreHe3 y MIIEKONUTAIONMX U 4YeloBekay, «OCHOBHBIE CTaJauu
OHTOT€HE3a».

O6opynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmaTo30u/1sl
MJICKOITUTAIOLIETOY, «SUIEKIIETKa MIIEKONTUTAIOWIETO», « KapnoknHes3 B KIIeTKax KOpemka
JyKa», MarHuTHas MoAenb-anmunkanus «Jlenenne ximetkw», monens JIHK, mopens
MeTadazHo XPOMOCOMBI.

JlabopaTopHbie H NPaAKTHYECKHE PAdOTHI:

JIabopatopHas pabota Ne 3. «HabmroaeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKpPOITIpENapaTax».

Jlabopatopuast pabora Ne 4. «l3ydeHue cTpoeHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pasButusi reHeTuku. Posb nuromorun u
AMOPHOJIOTUN B CTAHOBJICHWW TEHETHUKU. BKiaa pocCHUUCKHX U 3apyOEKHBIX YUEHBIX B



pa3BUTHE TEHETUKU. METOAbl TEHETUKH (THOPUIIONOTHYECKUH, ITUTOTEHETUYECKUN,
MOJIEKYJISIpHO-TeHETU4eCKUi). (OCHOBHBIE TE€HETHYECKHUE TMOHATHSA. | eHeTudeckas
CHUMBOJIMKA, UCITOJIB3YEMAs B CXEMAaxX CKPEIMBAHUN.

3aKOHOMEpPHOCTM HAcCJEAOBaHWs MPU3HAKOB, YyCTaHOBIECHHble [. MeHnenewm.
MoHorubpuiHoe CKpemuBaHue. 3aKOH €IuHO-00pa3usi THOPUJIOB TMEPBOr0 IMOKOJICHHUS.
[IpaBuno nOMUHHpOBaHUSA. 3aKOH PACIIEIIEHUS MPU3HAKOB. ['MIIOTE3a YHMCTOTHI raMer.
ITonHOE ¥ HEMOJIHOE TOMUHHUPOBAHMUE.

JurnbpuaHoe CKpeuMBaHue. 3aKOH HE3aBHUCHMOIO HAacJelIOBaHUS MPHU3HAKOB.
[{uroreHeTHUeCKUE  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHHS.  AHAIU3HPYIOIIEE
cKpemuBanue. lcrnonp30BaHME AaHANM3UPYIOLIETO CKPEIIMBAHUS I ONPEACIICHUS
reHOTHUIIa 0CO0u.

CuermienHoe HaclieqoBaHue npu3HakoB. Pabora T. Moprana mno clemieHHOMY
HAaCJIEOBAaHUIO TeHOB. HapylieHue clereHus FTeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHUeCKrEe KapThl.

I'enetnka mona. XpOMOCOMHOE ONpenesieHHe mona. AYyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIE U TeTEpOraMeTHbIE OpraHu3Mbl. HaciiemoBanue Nnpu3HaKoB,
CUEIJICHHBIX C IOJIOM.

N3meHnunBOCTh. BHbl N3MEHUMBOCTHU: HEHACIEACTBEHHAs W HACJIEACTBEHHAs. Poib
Cpenbl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTUKA MOAUPUKAIMOHHON
M3MEHUYMBOCTH. BapnallMoHHbIM psi 1 BapuauMoHHAas KpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE NPU3HAKM W UX Hopma peakiuu. CBolcTBa
MOAU(UKAIIMOHHON N3MEHUHNBOCTH.

HacneactBeHHasi, WM  TEHOTUIMYECKas, HU3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 M TMOJIOBOM MpollecC — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTH.
MyTtanuonHass u3MeHUuBOCTh. Kitaccudukanuuss MyTanuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa U npuyuHbl MyTauuid. MytareHHble (pakToOpbl. 3aKOH TOMOJIOTUYECKUX
PAIOB B HaclienCTBeHHOM n3MeHnunBoctu H. . BaBuiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T€HETUKH YEJIOBEKA:
reHeaJornueckuii, OJU3HENOBbIN, IUTOT€HETUYECKUN, OMOXMMUYECKUN, MOJIEKYJISPHO-
reHeTnueckuii. COBpeMEHHOE ONpEIEIICHNE TEHOTHIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE,
reHOTUIIMPOBaHKE, B TOM unciie ¢ nomoisto [1I[P-ananuza. Hacnencrennsie 3a00neBanus
YeJioBeKa: TEHHbIe OO0Je3HH, OOJIE3HH C HACJIEACTBEHHOM MpPeApacroIoKeHHOCTHIO,
XpoMocoMHble 0oJne3Hn. CoMaTuyeckue U reHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[IpuHuunel 370poBOTO  00pa3a JKU3HU, JAMATHOCTUKHU, MNPOPUIAKTAKH U JICUEHUS
IreHEeTHYEeCKuX  Oose3Hed. MeOuKO-TeHETUYECKOE  KOHCYJbTUPOBaHUE. 3HAYEHUE
MEIUITMHCKOW TEHETUKH B TPEIOTBPAIICHUM W JICYCHUH TEHETHUECKHX 3a00JeBaHUN
YEJI0BEKA.

JlemoHcTpauu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-
Peconckuii, H. 1. BaBunos.

Tabmuupr 1 cxembl: «MOHOTMOPUAHOE CKpENIMBAHHUE M €ro IUTOTeHEeTUYecKas
OCHOBa», «3aKOH pacCLICIUIEHUS] U €ro LUTOT€HETHYECKas OCHOBAa», «3aKOH YHCTOTHI
rameT», «JlurmbpumHoe ckpemuBanue», «lluTonornyeckne OCHOBBI JTUTHOPUITHOTO
CKpeluBanus», «Meno3y», «B3anmMonencTBrue ajielibHbIX TEHOBY», «I €eHeTUUeCKHe KapThl
pacTeHHil, KUBOTHBIX U YeJOBeKa», «[ eHeTnka noja», «3aKOHOMEPHOCTH HACJIEIOBAHMUS,



CLEIUIEHHOTO C MojoM», «KapHOoTuIlbl YemoBeKa U )KUBOTHBIX», «BUAbl H3MEHUYMBOCTHY,
«MoaudukanronHas U3MeHYUBOCTH», «HacnenoBanue pesyc-pakropa», «['eHeTnka rpynmn
KpoBW», «MyTallMOHHAsI ”3BMEHYUBOCTH.

O6opynoBanue: MoJienu-anmukanuu «MoHoruOpuaHoe ckpemrBanuey, «Henonxnoe
JOMUHUPOBaHKE», «Jurubpunoe ckpemmbanuey, «Ilepekpéct xpoMocoM», MUKPOCKOI U
mukpomnpenapatr «/pozodpuna» (Hopma, MyTanuu (HOpMbl KPBUIBEB W OKpPACKHU Tela),
repOapuii «I'opox MOCEeBHONY.

JlabopaTopHble H MpaKkTH4YecKHe padoThbl:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTHOPUIHOTO H
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIPEnapaTaxy.

JlabopatopHas pabora Ne 6. «M3ydyeHne MOAMGUKANMOHHONW W3MEHYUBOCTH,
MOCTPOEHHUE BAPUALIMOHHOTO PsAia U BAPUALMOHHON KPUBON».

JlabopatopHas pabora Ne 7. «AHanmu3 MyTaumid y Jpo30(puibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpaxTrueckas padota Ne 2. «CocTaBieHne U aHaJIU3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesnexkuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M polecc. 3apoKICHUE CENEKINU U IoMecTUKanus. Yuenue H.
. BaBusoBa o LIEeHTpax MPOUCXOXKICHUSI U MHOTOOOpa3us KyIbTYPHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHUSI IOMAIIHUX KUBOTHBIX. COPT, MOPOJA, LITAMM.

CoBpeMeHHbIE METOJIbl CeJIeKIIMUM. MaccoBbli M HMHAMBUAYAJIbHBIA OTOOpHI B
CEJIEKLIMU PACTEHUI U )KUBOTHBIX. OIIEHKa 3KCTEPhEPA. BIN3KOPOACTBEHHOE CKPELIMBAHNE
— uHOpuauHr. Yucras nuausg. CkpeuBaHue YucThIX JuHuil. ['erepo3uc, nimm rubpuaHas
cwia. HepoactBenHoe ckpemuBanue — ayTOpuaudr. OtnanéHHas ruOpuauzanus U e€
ycrnexu. McKycCTBEHHBIM MyTareHe3 U MOIYy4YEeHUE MOJUILIONA0B. JJOCTHKEHNS CENeKIUN
PaCTEeHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorus kak orpacip IpoU3BOACTBA. ['€HHass WHKEHepHs. DTalbl CO3MaHUs
pexkoMOuHanTHOM JIHK 1 Tpancrennsix oprann3zMoB. Kierounas nnxenepus. Kinerounsie
KYJIBTYPBL. MUKpOKIOHAIBHOE pa3sMHOXXEHUE pacTeHUi. Knonnposanue
BBICOKOIIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB. DKOJOTHYECKUE U ITHUECKUE
npobnembl. [MO — reHeTrdecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. K. BaBuiios, U. B. Muuypun, I'. /1. Kaprieuenko, M. ®@. lBaHoB.

Tabmuupl 1 cxeMbl: kKapTa «L{eHTpbl MPOUCXOKAEHUS 1 MHOr00Opa3us KyJbTYPHBIX
pactenui», «llopoasl mOMamHUX KUBOTHBIX», «CopTa KyJBTypHBIX pPacTECHUN,
«Otnanénnas rubpunuzamnusy, «Padoter akagemuka M. @. MBanosay, «I[lomumionausy,
«O0bekThl  OuoTexHosjorum»,  «Kierounele  KyJnbTypbl W KJIOHHPOBAHUEY,
«KoHcTpyupoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISDKU TUIOAO0B U KOPHEIIJIONOB TUKHUX (DOPM U KYJIbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX031iCTBEHHBIC PACTCHUS.

JlabopaTopHbie H NPpaAaKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METO/Ibl U JJOCTUXKEHHUS CENIEKIIMU PACTEHUHN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBI y4YacTOK, B
TEIJIMYHOE X035MCTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO ILIEHTPA).



11 KITACC

Tema 1. DBoJTIOIIMOHHAS OMOJIOT M.

[IpeanochbUIKM BO3HUKHOBEHHUS SBOJIIOIIMOHHON TEOpUU. DBOJIOIMOHHAS TEOpUsI U €€
MecTO B Ouosioruu. BiusiHuEe 3BOJIOLMOHHON TEOPHHM Ha pa3BUTHE OMOJOTUM U JIPYTUX
HayK.

CBuzerenbcTBa 3BOMIONUH. [1aneoHTOIOrNYECKHE: NOCIEI0BATENBHOCTD NOSIBICHUS
BUJIOB B MAaJICOHTOJIOTMYECKON JIeTOMHCH, TepexojHbie (opmbl. buoreorpaduueckue:
CXOJCTBO M paznuuue ¢payH u Gprop MaTepuKoB U OCTPOBOB.

OMOpHONIOrHUeCcKHe: CXOCTBA U Pa3Inyusi SMOPHOHOB Pa3HbIX BUI0B MO3BOHOYHBIX.
CpaBHHTENBHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE, PYIUMEHTAPHbIE OPraHbl,
aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OPraHU3MOB.

OposmonmonHas Teopuss Y. [lapeuna. [Ipeanocbuiky BO3ZHMKHOBEHHUS JTApPBUHU3MA.
JIBr>KyIMe Cuiibl 3BOJIIOLMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MPHU
OTPaHUYEHHOCTU PECYpPCOB, HEONpPeAeNEHHAs U3MEHYMBOCTh, 0OpH0A 3a CYyIlIECTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bomonuu (CTI) u e€ 0CHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lomynsus kak eIMHNIIA BUIA U HBOJIIOLUY.

JBrkyme cuitbl ((pakTopbl) 3BOTIONMK BUIOB B pUpojie. MyTallMOHHBIN TIpoliece u
KOMOMHATHBHAs M3MEHYMBOCTh. [lomymsiiioHHbBIE BOJHBI M Jpeiid reHo. M3omsamus u
MUTPALIHSL.

EctecTBeHHbIi 0TOOp — HampaBIsitoUi (pakTop BOIIONUNA. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0IeHHOCTh ~ OpPraHW3MOB  Kak  pe3ylibTar  »Botouuu. Ilpumepsl
MPUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U HIUO-aJANTALMH.

Bun u BunooOpazoBanue. Kputepun Buga. OcHOBHbIE (POpPMBI BUI00OpPA30BaHUS:
reorpaduyueckoe, SKOI0rHIeCcKoe.

Maxpossostonys. DopMbl IBOTIONUH: (PUIETUYECKAs, AMBEPTeHTHAS, KOHBEPTEeHTHAS,
napauienbHas. HeoOpaTuMOCTh 3BOJIOLIMH.

[IpoucxoxkaeHne OT HeCNeNUaTM3UPOBaHHBIX  mpenakoB. [Iporpeccupytomas
crenuanu3anysa. AJanTuBHas pagualius.

JdeMoHCcTpauu:

[Toptpetst: K. JInnnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3.
['exkens, ®. Mromep, A. H. CeBeprios.

Tabnuibl 1 cxembl: «Pa3BuTHE OpraHnueckoro Mupa Ha 3emie», «3apoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOpbHOBI 3a CYIECTBOBAHHEY,
«EctecTBeHHbI 0TOOPY», «MHOTOOOpa3ue copToB pacTeHui», «MHoroodpasue mopo
KUBOTHBIX», «llomymsiiun», «MyTanMoHHass W3MEHUYUBOCTBHY, «ApoMOp(hO3bI»,
«Mnuoananraumny, «O01mas gerenepanusy», «JIBuwxyiime cuiasl 3BooIuny, «Kapra-
cxema wMmapmpyta myremectBus Y. JlapBuna», «bopsba 3a cyliecTBoBaHHUEY,
«IIpucnocoOaeHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHHe: KOJIJICKIMS HACEKOMBIX C Pa3MYHBIMU TUIIAMHU OKpacku, Habop
IJI0JI0B U ceMsiH, Koyuiekuus «lIpumepsl 3alUTHBIX MPUCIOCOOJIECHUN Yy >KUBOTHBIXY,
Mozelb «OCHOBHBIE HAIPaBICHUS IBOJIIOIUNY, 00bEMHAST MOJIeNb «CTpOeHUE TOJIOBHOTO
MO3Tra T03BOHOYHBIX.



buoreorpaduyeckas kapra mupa, KOJEKIus «DOpMbI COXPAHHOCTH HMCKOITAEMBIX
’KUBOTHBIX M pacTeHWi», Mojenab anmiukaius «llepekpéct XpoMocom», BIaKHBIC
npenapatbl «Pa3BuTue HacekoMoroy», «Pa3BuTHe JIATYIIKW», MUKPOIIpEnapar
«JIpozodunay (Hopma, myTanuu GopMbl KPbUILEB U OKPACKH Tea).

JlabopaTopHble H NPAKTHYECKHE PadOTHI:

Jlaboparopnas padota Ne 1. «CpaBHEHHE BHUI0B IO MOP(POJIOTHIECKOMY KPUTEPUIOY.

Jlaboparopuas pabora Ne 2. «OmnwucaHue MNPUCTIOCOOTICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE )KM3HHM HA 3eMmuie.

JloHayuHble TpEACTaBICHHUS O 3apOXKACHUM SKU3HH. HayuyHble TUNOTE3b
BO3HMKHOBEHUS KM3HU Ha 3emJje: aOuOTreHe3 W TMaHCIepMUs. XUMUYECKas HBOJIOIHS.
AOVOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHHMYECKUX. DKCHEPUMEHTAIHHOE
MOATBEPKIACHNE XUMHYECKON 3BoJOIMK. HadanbHple 3Tanmbl OMOJOTHYECKON IBOJIOIUH.
['unoreza PHK-mupa. ®dopmupoBanume MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokieTku. [lepBbie KieTkH U uX 3Botonusa. DopMUpoOBaHHE OCHOBHBIX TPYIIT )KUBBIX
OpTaHU3MOB.

Paszgutne xwn3Hm Ha 3emse 1o spaM u nepuoaam. Karapxeil. Apxeickas u
npoTeposoiickast 3pbl. [laneo3oiickas spa u €€ nmepuoabl: KeMOPUNCKUNA, OPIOBUKCKHM,
CUJIypUMCKNN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so301ickas 3pa 1 €€ eproIbl: TPHACOBBIN, FOPCKHM, METIOBOM.

Kalino3oiickas 3pa u €€ nepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPONOTE€HOBBIM.

XapakTepucTrKa KJIMMaTa U T€0JIOTMYECKUX IpolieccoB. OCHOBHBIE ATAIlbI 3BOJIIOLIUN
PaCTUTENBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl y pacTeHU U KUBOTHBIX. [losiBNeHUeE,
pacuBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxeHue HBomouuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOLIMS  YENOBEKA. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue mnNpencTaBiIeHUN O
MIPOUCXOXKICHUN YeJIOBeKa. MeTolbl M3ydeHus aHTponoreHesa. CXoJcTBa W pa3inyusd
YeJI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

HBuxymue cuibl (akTopbl) anTpomnoreHe3a. HacimencTtBeHHas HM3MEHYMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHbIH 00pa3 >KU3HU, HM3TOTOBJICHUE OpYIUU Tpyla,
MBIIICHUE, PEYb.

OCHOBHBIE CTaINM ¥ BETBU 3BOJIFOLIUN YEJIOBEKA: aBCTPATIONUTEKHU, YETOBEK YMEbIN,
YenmoBek mnpsMoxondmund, YenoBek HeaHaepTalbCkuh, YesnoBek pa3zyMmHbid. Haxonaku
UCKOIAEMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUsS, OOJACTh pacHpOCTpaHEHUs, O0BEM
rOJIOBHOT'O MO3Tra, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBbIE OOJBIIME pachkl: €BporeoujHas (eBpa3uiickas),
HErpo-aBCTpaJIOuAHas (PKBAaTOpUalibHAsA), MOHIOJIOMJHAsT (a3UaTCKO-aMEpPUKAHCKas).
YepTbl OPUCHOCOOJICHHOCTH MpPEACTaBUTENECH  4YEIOBEYECKHX pac K  YCIOBUSM
cyuiecTBoBaHMs. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumer m  cxeMbl: «Bo3HukHoBenne CojHEYHOM cucTeMbl», «Pa3Butne
OPraHUYECKOTO MHPA», «PacturenbHas KJIETKa», «KuBoTHas KJIETKa,
«IIpokapuoTnueckass kierka», «COBpEMEHHass CHCTEMA OpPraHUYECKOTrO  MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEepPT CTPOEHHUS YEJIOBEKa U YEJIIOBEKOOOPA3HBIX 00E€3bsHY,



«OCHOBHBIE M€CTa MAJICOHTOJOTMYECKUX HAXOJIOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/lpeBHenmmue noan», «Apesaue noan», «llepBeie COBpeMeHHBIE Tr0an», «HenoBeueckue
pachb.

Oo6opynoBanue: mynsixu «lIpoucxoxaeHue udenoBeka» (OIOCThI aBCTPAJONMMUTEKA,
MUTEKAHTPONa, HEaHJepTalblla, KPOMAHBOHIIA), CJIENKUA WJIA H300paKEHUS KaMEHHBIX
opyauii NEPBOOBITHOTO YeJIoBeKa (KaMHH-YOIIIEpHI, pyOuina, CKpeobJ1a),
reoXpoHoJIoruueckas Tadbauna, KomuieKuus «PopMbl COXpaHHOCTH HCKOMAEMBIX dKUBOTHBIX
Y PACTCHUI».

JlaGopaTopHble U NpaKkTHYecKue padoThl:

[Ipaktuueckas pabora Ne 1. «M3yueHune nckonaemMbiX OCTaTKOB PACTEHUN U dKUBOTHBIX
B KOJUICKIUSX).

DKCKypceusi «DBOJIIOIMS OPraHUYEeCKOTO Mupa Ha 3emye» (B €CTeCTBEHHO-HAyUHbIN
WM KpaeBeAUYeCKU My3eil).

Tema 3. OpranusMbl 4 OKpPY:KaKwIIas cpeaa.

DKoJIOTHsSI Kak Hayka. 3aJadyd W pas3felibl 3KOJIOTMH. MeToAbl HKOJIOTHYECKUX
UCCJIEI0BAHAN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMSI OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYyIIHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue  (daktopel.  Knaccudukamus — skonoruueckux — (aKTOPOB:
abnoTtuuyeckre, OMOTUYECKUE U aHTPOTIOTeHHBIE. JelicTBHE PKOJIOTHYecKuX (haKTOpPOB Ha
OpTaHU3MBI.

AOuoTndeckue (pakTopbl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHus OopraHuM3MOB K JIEWCTBHIO a0MOTHYECKUX (aKTOpoB. buonoruueckue
PUTMBL.

buotnueckue Qaktopel. Buiabl OMOTHMYECKUX B3aUMOJICUCTBUN: KOHKYpEHIIUS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmbel. Ilapazutusm, Koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaYECHUE
OMOTUYECKHX B3aUMOJEHCTBUM U1 CYIIECTBOBAHMS OpPraHM3MOB B MPHUPOIHBIX
CO0011IeCTBAX.

OKOJIOTHYECKHE XApAKTEPUCTUKU MHOMYIsuuu. OCHOBHBIE NOKAa3aTEIu IOIYJISIIUM:
YUCJIEHHOCTb, IIJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. JnHaMmuka
YUCJICHHOCTH NOMYJISILNN U €€ PEeTyJISILUS.

JdemoHcTpanuu:

[Toptpetsr: A. 'ym6omsar, K. @. Pynbe, J. I'ekkens.

Tabmumer u  cxembl: kapta «llpupomnbie 30HBI 3emum», «Cpeapl OOUTaHHS
opraHu3zMoBy, «P@oronepuoausm», «llonynaunmn», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nonyisiuuu uHQy30puu-Ty penbkuy, «[lumesrie nenm».

JlabopaTopHble H NPAKTHYECKHE PAadOTHI:

JlabopatopHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUSD.

JlabopatopHas padota Ne 4. « BnusiHe cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktnueckass pabora Ne 2. «Iloacu€T MIOTHOCTH NOMYJSILMA pPa3HBIX BUJIOB

pacTEHUI.
Tema 4. Coo01iecTBa M DKOJOrHYECKHE CUCTEMBI.
CooOmiectBo  opranu3MoB — OwuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,

POCTPAHCTBEHHAs, Tpopuueckas (nmumienast). Bunapi-qomMunanTel. CBS3u B OMOIIEHO3E.



DKoJsornueckue cUcTeMbl (dKocucteMsbl). [lonsTre 00 sKOCHUCTEME U OHMOTEOIIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHThI 3KOCHUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemecTB 1 MOTOK PHEPTUU B KOCUCTEME. Tpodudeckue (MHUIIEeBbIe) YPOBHU
skocucteMbl. [lumesBbie nenu u cetr. OCHOBHBIE TMOKa3aTEIM SKOCHUCTEMBI: Onomacca,
MPOIYKIHUS. DKOJIOTHYECKHE MUPAMUIBI: IPOIYKIIMHU, YUCICHHOCTH, OMoMacchl. CBoMCTBa
DKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BUTHE. CyKIIECCHSL.

[IpuponHble 3KOCHCTEMBI. JKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO WIIA
HIMPOKOJIMCTBEHHOIO JIeCa.

AHTpONIOTr€HHBIE YIKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMbl. bruosornueckoe
U XO35ICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop  ycTOWYumBOCTH  dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYyenne B. 1. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocheps.
’Kusoe BemectBo u ero pyHkiuu. OcodeHHoctu ouocdepsl Kak rio0aabHON SKOCUCTEMBI.
JlnHamu4eckoe paBHOBeCHE U oOpaTHasl CBsI3b B Ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOre0OXUMMHUYECKHUE LUKIIBI JJIEMEHTOB (yTiepoja, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B Ouochepe 3emud. AHTPONIOT€HHbIE H3MEHEHUsi B Ouocdepe.
['moGanbHbIC YKOIOTHYECKUE TIPOOIEMBI.

CocymecTBoBaHue MpUPOJsl W denoBedecTBa. CoxpaHeHHE OMOpa3zHOOOpasus Kak
OCHOBa YCTOMYMBOCTH Omocdepsl. OCHOBA PAIMOHAIBLHOTO YIPABICHUS MPUPOTHBIMHU
pecypcaMu U WX UCTOIb30BaHue. JloCTHKEHUS OMOJIOTHH U OXpaHa IPUPOJIBIL.

JdemoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckui.

Tabmuupr u cxemsl: «llumessie nenw», «bUOLIEHO3: COCTaB W CTPYKTypay,
«IIpuponnsie coodiecTBay, «Llenu nutanusy, « Jkoiaorudyeckas nupamuaa», «buochepa u
YEJIOBEK», «IJKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jeca», «IKOCHCTEMa XBOWHOIO Jecay,
«buorieno3 Bosoémay, «ArporeHos», «lIpuMepHbIe aHTPONOTeHHBIE BO3JCUCTBUS Ha
pUpoay», «BaxHenle UICTOYHUKYN 3arpsA3HEHUs BO3AyXa U TPYHTOBBIX BOI», «llouBa —
BaXKHeHIIasi cocTapisitomas ouochepony, «DakTopsl Aerpaganuu mnousy, «llapHUKOBbBIT
abdexT», «DakTopsl PATUOAKTUBHOTO 3arps3HeHUs: Omocdepn», «OOm@as CTpykTypa
ouocheprr», «Pacnpoctpanenue xuzHu B Ouochepe», «O30HOBBIN dKkpaH Ouochepb»,
«Kpyrosopot yriepoaa B 0uochepe», «KKpyroBopot azora B mpupoae».

OGopynoBanue: Mopenb-anmmiukanus «Tunuyasle  OUOIEHO3bI», TepOapuii
«PactutenbHble coobimiecTBay, koyekuuu «buoreHo3y», «Bpenurenun BakHEWIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIMUA PACTEHUM U >KUBOTHBIX,
NPUHAJICKAIIME K PAa3HbIM SKOJOTMYECKMM TrpynnaM OOHOTro Buaa, KpacHas kHwura
Poccuiickoii @eneparuu, n300paKeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUH M )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBI 110
BNOJIOT'MX HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA

Cornacro ®I'OC COO, ycrtanaBnuBaroTcsl TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OoOydJalolmUMuUCs  MPOrpaMM  CpeAHero  oOmero  oOpa3oBaHUA:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEMETHBIM.



JUYHOCTHBIE PE3YJBTATDBI

B cTpykType TMYHOCTHBIX pE3yJabTaTOB OCBOCHUS IpeaMeTa « buoaorus» BbIIEICHbI
CICAYIONIUE COCTABJSIONIME: OCO3HAHHUE OOYYAIOIIUMHUCSI POCCHUUCKON TIpakIaHCKOM
UJICHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTA U CAMOOIIPE/ICIICHUIO,
HaJIMuyue MOTHUBAIIMM K OOy4YEHHUIO OMOJIOTHH, IICJICHANPaBIECHHOE PAa3BUTHE BHYTPEHHUX
yOeXKICHUN JMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULIMM
pa3BUTUSI  OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh UM CIIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJACTBOBAaTbCS B CBOEU JAEATEIIBHOCTA LIEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMH,
OPUCYIIUMUA ~ CHUCTEME OHMOJIOTMYECKOTO0 O00pa3oBaHUs, HAJIMYHAE HKOJOTHYECKOTO
IIPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IICJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YJIbTaThl OCBOCHUS MpeaMeETa « bUOTOTUs» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHON [JESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHUICKUMH  COIMOKYJIbTYPHBIMH, HCTOPUYECKUMU H  JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, IPUHSITHIMHU B OOIIECTBE MPAaBUJIAMHU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W CaMOPA3BUTHSA, PA3BUTHUSI BHYTPECHHEH
MO3UIIMY JTUYHOCTH, NaTPUOTU3MA, YBAXKCHUA K 3aKOHY M MIPABOIOPSJIKY, YEIOBEKY TpyAa
U cTapiieMy IOKOJICHHUIO, B3aMMHOTO yBaKCHHS, OCPEKHOTO OTHOIICHUS K KYJBTYPHOMY
HACJIEUIO U TPAJIULIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickont Denepannu, pUupoie
Y OKPYJKarolleu cpeze.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YueOHOro mnpeameTra «bHOJOTHS» TOHKHBI
OTpakaTh  TOTOBHOCTb M CIOCOOHOCTh  OOYYalIIMXCS  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOUW BHYTPEHHEW MO3UIIUEH JIMYHOCTU, CUCTEMOMN IEHHOCTHBIX OPUEHTALIHM,
MO3UTUBHBIX BHYTPEHHUX YOEKIACHUM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM
POCCHUHCKOTO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO ONbITAa M OIbITa JEATCIbHOCTU B
MPOLIECCE PEANM3AIMU OCHOBHBIX HAMPABICHUN BOCIHUTATEIBHOW MESITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOYYaIONMIeTOCs KaK AaKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOMNOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JCSATEIBHOCTA TPHU CO3JAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHM YYEOHBIX W TO3HABATEIHHBIX 3aJ1a4, BBHITIOJHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB,;

CIIOCOOHOCTh OTPEIENSITh COOCTBEHHYIO MO3UIIUIO TIO OTHOIICHUIO K SIBICHUSIM
COBPEMCHHOM JKU3HU U OOBSICHATH ¢€;

YMEHHE YyYHMTBIBAaTh B CBOUX JEHCTBHSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKISCHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIIMAJIbHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIECCE COBMECTHOT'O BBITIOTHEHHUS Y4YEOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIBLCKUX 3a7a4, YBAKUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYXKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPaXJAHCKOM MAEHTHUYHOCTH, MaTPUOTU3MA,
YBaXKEHHS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepe] PoauHoM, ropaocTu 3a CBO
Kpaii, cBOr0 PouHy, CBOM SI3bIK U KYJIBTYPY, ITPOIILIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEAUIO M NaMATHUKAM IPUPO/IBI,
NOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OWoNoTHY, TTOHMMAaHUSl 3HAYEHWsS OWOJIOTMH B TMO3HAHWUM 3aKOHOB TPHUPOJBI, B KU3HH
YeJIOBeKa M COBPEMEHHOTO 00IIeCTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXKeHHI0O u 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 Cyab0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOAA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ1a B IOCTPOCHHUE YCTOMUHUBOTO OyaAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOIUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEW CEMEWHOW JKU3HH B COOTBETCTBUU C TPATULUSIMHU
HapoaoB Poccuu;

4) 3cTeTHYeCKOro0 BOCIIUTAHNS:

ACTETUYECKOE OTHOIIIEHUWE K MHPY, BKIIOYAas OJCTETHUKY OBITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHUIA;

IMOHUMAHUE HMOILMOHAIBHOTO BO3JICHUCTBUS KUBOW NPUPOABI U €€ ILIEHHOCTH,

TOTOBHOCTH K CAMOBBIPAXKEHUIO B PA3HBIX BHUJIAX UCKYCCTBA, CTPEMIICHHUE MPOABIATH
Ka4yeCTBa TBOPYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocCHUTAHMS, (POPMHUPOBAHUSA KYJbTYPHI 30POBbSI H
IMOLMOHAJIBHOIO 0JIaronoIyYns:

MMOHMMAaHUE W pean3alusl 30pOBOro M 0€30MacHOro o0pasza KU3HHU (370pOBOE
MUTaHuEe, COOJIIOJICHHE TUIMEHWYECKHX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTJbIXA, peryisipHas (u3nyeckass akTUBHOCTH), O€pEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DHM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTU TPaBUJ WHIAMBUIYATHHOTO W KOJUJIEKTMBHOTO 0OE€30TacHOTO
MOBEAECHHUS B CUTYALUAX, YTPOKAKOMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HaHME MOCICACTBUN U HEPUSTHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJI,
HAapKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTH K TPYJy, OCO3HAHUE [IEHHOCTU MacTepPCTBa, TPYAOJI00HUE;

FOTOBHOCTb K AaKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M  COLUUAIBHOU
HaIPaBJIECHHOCTH, CHOCOOHOCTh HMHHIIMHPOBATH, IUIAHUPOBATH U  CaMOCTOSATEIBHO
BBITOJIHATH TAKYIO JICSITEIbHOCTD;

HHTEpEeC K pa3audyHbiM chepaMm MNpodhecCHOHANIBHON ACSITEIbHOCTH, YyMEHHUE
COBepIIaTh OCO3HAHHBLIM BBIOOp Oyayiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTKECHUH
BCEH KM3HU;

7) 3KOJIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOILIECHHWE K MPUPOJE KaK MCTOYHUKY >KU3HH Ha
3emuiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKOU KYJIbTYpPbl: TPUOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYIKOB M OIICHKH X BO3MOJKHBIX MOCIIEACTBHH JIJIsl OKPY KAIOIIEH CPeIbl;

OCO3HaHUE II00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIIeHUs;

CIIOCOOHOCTh HCTOJB30BaTh MPHOOpETAaeMbIe MPU W3YYCHUH OWOJIOTUM 3HAHHS H
YMEHHS TIPH PEIICHUU MPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOIOTOIH30BAHUEM
(cobutoieHue paBuIl MOBEICHUS B PUPO/IE, HAIIPABJICHHBIX HA COXPAHEHHUE PABHOBECHUS B
HKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HENPUATHUE ICHCTBHUM, MPUHOCSIIUX BPEl OKPYKAIOIIECH MPUPOTHOU CpeETIE,
yMEHHE IPOrHO3UPOBATh HEeOJaronpusITHHIE HKOJIOTUYECKUE MOCIICACTBHUS
MPEANPUHUMAEMBIX AEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYUE PAa3BUTOTO SKOJOTHYECKOTO MBINIICHHS], SKOJOTHIYECKONH KYIbTYpPHI, OIbITA
JESITEIbHOCTH DKOJIOTMYECKON HAMpPaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
[M03HABAaTEJIbHOW, KOMMYHUKAaTUBHOM M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K yYaCTHIO B
IPAKTUYECKOM JAESITeTbHOCTU IKOJIOTUYECKON HANIPaBI€HHOCTH;

8) neHHOCTH HAYYHOI0O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU M OOLIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYD,
CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W  UYWTATEIbCKOM KYJIbTypbl Kak CpeacTBa
B3aMMOJCHCTBHSI MEXKIY JTIFOJABMH U TIO3HAHUS MUPA;

MOHUMAaHUE crelnPUKA OMOJOTUN KaK HAyKW, OCO3HaHUsS €€ posid B (pOpMUpOBaAHUU
paloHaJbHOTO HAYYHOTO MBIIUICHHS, CO3MaHUM IE€JIOCTHOTO TMPEACTaBICHUS 00

OKpY>KarollleM MUpPE KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKa U OOLIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH MPoOIeM COXpaHeHHsI IPUPOTHOTO PABHOBECHUS;
yOeKAEHHOCT, B 3HAYMMOCTU OHOJIOTMM IS COBPEMEHHOM  IMBUIIM3AINU:
oOecrie4eHUss HOBOTO YPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlIaTh PECYpPCHbIE MPOOJIEMblI PAa3BUTUSI UYETIOBEYECTBA,
MOMCKA MyTeH BBIXOJa U3 II100aIbHBIX SKOJOTUYECKUX MPOoOIeM 1 obecrieueHus nepexoaa
K YCTOWYMBOMY pPa3BUTHUIO, PAllMOHAJIBHOMY HCIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMUECKMX 3HAHUN B LESAX TMOBBILIECHUS
oOleld KyJnbTypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, KaK COCTaBHOM 4acTu
(GYHKIIMOHATBHOW TPAMOTHOCTH 00yYaromuxcs, POpMUPYEMOii TPHU U3YUCHUH OHOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMS IS aHAIM3a U OOBSICHEHUS SBIICHUN
OKpY>KaroIIero MUpPa U MPOUCXOASIINX B HEM U3MEHEHHM, YMEHHUE Jie/IaTh 000CHOBaHHbBIE
3aKJIFOUEHHUSI HA OCHOBE HAy4YHBIX ()aKTOB M MMEIOIIMXCS JAAHHBIX C LEIbI0 MOJyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJISl PEIICHUs
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIMSIX;



OCO3HAHME IIEHHOCTH HAYYHOU ESITEIIbHOCTH, TOTOBHOCTD OCYIIECTBIISATH TPOCKTHYIO
M HCCIIEI0BATENbCKYIO e TEIBHOCTh HHIMBUYaTBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TOJYYEHHWIO HOBBIX 3HAaHHWHA 1O OHMOJIOTMH B COOTBETCTBUU C >KU3HCHHBIMU
OTPEOHOCTSIMU.

B mpomecce MOCTMKEHWS JUYHOCTHBIX PE3yJLTATOB OCBOCHHUS OOYYArOIIUMUCS
MpOrpaMMbI 10 OMOJIOTHM Ha YPOBHE CpenHero oOIIero oO0pa3oBaHUS Yy OOYYaIOIIMXCS
COBEPUICHCTBYETCS SMOIIMOHATIBHBIA HHTEIUICKT, PEIIOIaraoIii COPMUPOBAHHOCTS:

CaMOCO3HAHHMS, BKJIIOYAIOMIETO CIOCOOHOCTh TOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINPABIICHUS Pa3BUTHs COOCTBEHHOH SMOILMOHAIBHOUN c(hepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHUS,  BKIIIOYAIONIETO  CAMOKOHTPOJIb, YMEHHE  MNpPUHHMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJCHUE, CIIOCOOHOCTh aIalTHPOBATHCS K AMOIUOHAIBHBIM
U3MEHEHUSM U MIPOSIBISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHHUE K JJOCTH)KECHUIO LIEIH U YCIIeXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATD, HCXO/IS U3 CBOMX BO3MOXHOCTEH;

IMITATUH, BKJIFOYAIOIICH ClIOCOOHOCTh TIOHUMATh SMOIIMOHATLHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MPH OCYIICCTBICHHM KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHHIO;

COIMAIBHBIX HABBIKOB, BKIIIOYAIOMIUX CHOCOOHOCTh BBICTpAaMBATh OTHOUICHUS C
JIPYTUMHU JIFOBMH, 3200 TUTHCS, MPOSIBIIATH HHTEPEC M pa3pemiaTb KOHPIUKTHL.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpenMeTHble  pe3ysibTaThl OCBOEHHS yuyeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HAa4yuMble  JJIs1  (OpMUPOBaHUS  MHUPOBO33PEHUA  OOYyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOIIeHAYyYHblEe TMOHSTHUS, OTPAKAIOIINE
[EJI0CTHOCTh HAYYHON KApTUHBI MUPA U cielIU(UKY METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaXx (BELIECTBO, SHEPTHUs, SBJICHUE, IIPOLECC, CUCTEMA, HAYUHBIN (aKT,

IIPUHITAI, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICTOBaHNE, HAOI0ICHUE,
U3MEpPEHHE, OKCIIEPUMEHT W  JPYruxX), yHUBEpPCaIbHBIC Yy4YeOHBIC  JACHCTBUSA
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), O0ecIieunBaroIire OpMHUPOBAHNE
(GYHKITMOHAIBHON TPAMOTHOCTH M COITUAIBHON KOMIIETEHITUN 00Y4alOInXCsl, CIIOCOOHOCTh

00y4YaroIuxcsi UCIOIb30BaTh OCBOCHHBIE MEKIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHWS U YHUBEPCAIbHbIC YUCOHBIC ICUCTBUS B IO3HABATEILHOM U COIIMAIIBHON TTPAKTHKE.

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IPOTPAMMbI CPETHETO 00IIeT0 00pa30BaHUs
JIOJDKHBI OTPaXKaTh:

OgyaieHUe YHUBEPCAJIbHBIMU YUeOHBIMU NM03HABATEIbHBIMY JeHCTBUSIMU:

1) 6a30BbIe JIOrHUECKHE TeHCTBHS:

CaMOCTOSTENbHO (GOPMYJIUPOBATHh U AKTYaTU3UPOBATH MPOOJIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIU3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukaimu, 0000IIeH sI), paCKPhIBATh CMBICT OMOJIOTHYECKHUX
MOHATUH (BBIICIATH WX XapaKTEepHbIC IPU3HAKW, YCTAHABIMBATH CBSI3M C JPYTUMHU
MIOHATHSIMU );



OTIPENEeNATh LEIU JSATEIHHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUU UX JOCTIKCHUS,
COOTHOCHUTB PE3yJIbTAThI ICSITCIIBHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS IJs1 OOBsICHEHHsI (PAKTOB U SIBICHUMN KUBOU
TIPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIAYKTHUBHBIC, JCIYKTHBHBIC, 10 AHAJIOTHH),
BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B  pPacCMaTPUBACMBIX  SIBJICHUSX,
(GhOpMyTUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

IIPUMEHSATH CXEMHO-MOJICIIBHBIC CPEJICTBA VIS MPEICTABIICHUS CYIIIECTBCHHBIX CBS3CH
Y OTHOIIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM Pa3HOTO
poJia, BBISIBIIEHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHUS MNpoOJieMbl ¢ Y4€TOM aHajiu3a WMEIOIIUXCS
MaTepHaNTbHBIX M HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBAThH PUCKH MOCIIC/ICTBUN JEATEIHLHOCTH;

KOOPJIMHUPOBATh W BBITIOJHATE PabOTy B YCIOBUSAX PEATBHOTO, BHUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIINIJICHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEILCKHE 1eHCTBUA:

BJIQJICTh HAaBBIKAMH yYeOHO-MCCIIEIOBATEILCKOH HM TPOCKTHOM JCSTCIBHOCTH,
HaBBIKAMH pa3pelIeHus Mpo0JIeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY
MMOMCKY METOJIOB pEHICHUS MPaKTHYCCKUX 3aJad, NMPUMEHEHHIO PAa3JIMYHBIX METOJIOB
MTO3HAHMS,

WCIIOJIH30BaTh PA3JIMYHBIC BUJBI JACATEIHLHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO M TPUMEHEHHUIO B YUYCOHBIX CUTYAITUSAX, B TOM YHCIIE IPU
CO37IaHUU YUEOHBIX U COIUATLHBIX TIPOEKTOB;

dbopMHupOBaTH HAyYHBIA THUIN MBIIUICHUS, BIAJE€Th HAYYHOM TEPMHUHOJIOTHEM,
KJIFOYEBBIMU IMOHATHSAMU U METOJIaMH;

CTaBUTb U (OPMYJIHPOBATH COOCTBEHHBIE 3a/1a4ul B 00Pa30BaATEILHOM IEITETILHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJlM3UpPOBATh 3a7ady, BBIABUTATH
TUNOoTe3y €€ pelieHus, HaXOAUTh apryMEHTHI JJIs JT0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBAaTh TOJYYCHHBIE B XOJE PEUICHUS 3aladyd pPe3yJbTaThl, KPUTHUECKH
OIICHUBAThH UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBIN ITOMCK IMEPEHOCA CPEICTB M CIIOCOOOB JCHCTBUS B
poheCCHOHAIIBHYIO CPENIY;

YyMETh TEPEHOCHTh 3HAHUS B TIO3HABATEIBHYI0O M MPAKTHYECKYI0 OO0JacTu
KU3HEICATCIILHOCTH;

yMETh MHTETPHUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJCH, NPEIJIaraTh OPUTHHAIBHBIC MOIXOIbI M PEIICHUSI, CTABUTh
MPOOJIEMBI U 33/1a4H, IOy CKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTHUPOBATLCA B PA3IUYHBIX HCTOYHHMKAX WHOOpMaIuu (TEKCTe Y4eOHOTro
mocoOus, HAyYHO-TIOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBApSX W CHPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHamu3upoBaTh HHHOPMAINIO Pa3THIHbBIX



BUIOB H (opM TmpencTaBieHUs, KPUTUYECKHM OLIEHUWBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUNBOCTE;

dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIe METOJBI IIPU TOUCKE U OTOOpE
Oouonornueckoi nHMOpPMAIU, HEOOXOUMOM /IJIs1 BEITIOJIHEHUS yYeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT  WCIOJIb30BAHUSA UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYpy AaKTUBHOTO WCIIOJB30BAHUS Pa3IAIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaIbHYIO (HOPMY MPEICTABICHUS OMOJIOTHYECKON
uH(popManuu (cxeMbl, TpadUKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTOE);

HCIIOJIb30BaTh HAYYHBIM A3BIK B KAaU€CTBE CPEICTBA MpH paboTe ¢ OMOIOTMYECKOi
uH(opMaIuen: NPUMEHITh XUMUYECKHE, (PU3NUECKHEe W MaTeMaTHYeCKUE 3HaKU W
CUMBOJIBI, (OpMyJIbl, aOOpeBUaTypy, HOMEHKIIATYPY, UCIOJIb30BaTh U MPEoOpa30BhIBAThH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATIISAHOCTH;

BIIJICTh HABBIKAMHM pACIO3HABAaHWSA W 3aluThl HHGOpMAKK, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJaeHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU J1€CTBUSIMH:

1) oOmenne:

OCYLIECTBJISITh KOMMYHHMKAIMM BO BcCeX cdepax *KU3HM, aKTUBHO y4YacTBOBATh B
JMajore Wik AUCKYCCUU MO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHME 3aJaBaTh BOMPOCHI,
BBICKA3bIBATh CY’KJICHHSI OTHOCHUTEJIBHO BBINOJHEHHS MpPEMJIaracéMor 3aJa4d, YYUTHIBAThH
WHTEPECHI U COTJIACOBAHHOCTD MO3UIIUNA JPYTUX YUACTHUKOB JUAJIOTA U TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIECHUS, TOHUMATh 3HAUYCHHUE COIMATIbHBIX
3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYallMid, YMETh CMATYaTh
KOH(DIJIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3JIMUHBIMU CITIOCOOAMHM OOIIEHUS U B3aUMO/ICHCTBUSI, TOHUMATh HAMEPEHUS
JIPYTUX JIOJIeH, TIPOSIBISATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMECTHAA 1eATEIbHOCTD:

MIOHUMATh W MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUIYaIbHON PadOThI
MIPU PEIIEHUH OMOJIOTUYECKON TMPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHCHUS
IPYIIOBBIX (HOPM B3aUMOJIECHCTBUS MIPHU PEUICHUN yUeOHOM 3a1a4u;

BBIOMPATHh TEMATHKY ¥ METOJIbI COBMECTHBIX JIEHCTBUI ¢ YIETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEMN KaXKJIOT0 YJIEHA KOJJIEKTUBA;

MPUHUMATH LEJIM COBMECTHOW AESATEIIbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH
JNEUCTBUSA MO €€ NOCTUIKEHUIO: COCTABJIATH IUIAH JEUCTBUN, PACTIPEICIISATh POJIU C YUYETOM
MHEHHUH y4aCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa W KaXJIOT0 yYacTHUKA KOMAaHIbl B OOIIUI
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBbIE MMPOEKTHI, OLIEHUBATH UAEH C MMO3UIIMHA HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLUSX,
MIPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.



OBJiageHne yHHBEPCAIbHBIMY PEeryJIATHBHBIMU AeHCTBUAMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBISBICHUS MPOOJIEM U UX PEIICHHS B
KU3HEHHBIX U YUYEOHBIX CUTYyalUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHMM 1EJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JECHUCTBUAX U MOCTYIKaX II0 OTHOLICHUIO K XUBOM MPUPOJE, CBOEMY 310POBBIO U
30POBBIO OKPYKAOLIUX;

CaMOCTOSITEJIBHO ~ OCYILECTBIISITH  ITO3HABATEIBHYIO  JEATEIIBHOCTb,  BBISABIATH
mpoOJeMbl, CTaBUTh U (HOpMyIHMpoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUJIAH PEIICHUS MpOoOJeMbl € Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JABATh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHHH;

JeNaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peLIeHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO UIMPOKON SPYIUIMH B Pa3HBIX
00JacTsAX 3HAaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B EATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIQJICTh HAaBbIKAMU IIO3HABATEJIbHOM pe(JIeKCMU KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUMW, HUCIOJIH30BaTh
npuéMbI pedaeKcun JIsl OLICHKU CUTYallMK, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHHKEHUIO;

MIPUHAMATh MOTUBBI U ApTYMEHTHI APYTUX IIPU aHAJIA3E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ce0H U APYTrUX:

OpUHUMATh ce0sl, MOHMMAasi CBOM HEJI0CTATKU U JOCTOMHCTBA;

[IPUHUMATH MOTUBBI U ApTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH;

pa3BUBATh CIOCOOHOCTh MIOHUMATh MUP C MO3UIIMH IPYTOT0 YeIOBEKa.

NPEJMETHBIE PE3YJIbTATDI

1) chopMUpOBaHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOT'O 3HAHUS;
(GyHKIIMOHATBFHON TPAMOTHOCTH YeJIOBeKa [T PeICHHs] dKU3HEHHBIX Po0eM;

2) chopMUPOBAaHHOCTh YMEHHUS PACKpBIBaTh COJEPKaHHUE OCHOBOIOJATAOLINX
OMOJIOTUYECKUX TEPMHUHOB U TOHSATHI: >KM3Hb, KJIE€TKA, TKaHb, OpPraH, OPraHU3M, BH],
MOMYJISANNSI, JKOCHUCTEeMa, OWOomeHo3, Ouocdepa; meTadoau3M (0OMEH BEHIECTB U
MpeBpalleHUe SHEPTUr), TOMeocTa3 (caMOoperysius), OMOCHHTE3 Oelika, CTPYKTypHas
OpraHu3alus >KUBBIX CHCTEM, IHUCKPETHOCTb, CaMOPETYJISIHS, CaMOBOCIPOU3BEICHUE
(pempoayKius), HacleACTBEHHOCTh, U3MEHYHUBOCTb, SHEPTrO3aBUCUMOCTb, POCT U Pa3BHUTHE,
yYpOBHEBast OpraHU3aIINS;



3) cpopMHUpPOBAaHHOCTb YMEHHSI PpACKPBIBaTh COJEP>KaHUE OCHOBOIOJIATAIOIINX
OMOJIOTMYECKUX TEOPHUl M THUMNOTE3: KIETOYHOH, XPOMOCOMHOM, MYTallMOHHOM,
ABOJIFOLIMOHHOM, TPOUCXO0KICHUS KU3HH U YEJIOBEKA;

4) chOpMUPOBAHHOCTb YMEHMS PACKpbIBATh OCHOBOIOJATAIOIIUME OHUOJOTNYECKUE
3aKkoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.. BaBunosa, 3. I'ekkens, @.
Mromnepa, K. bapa), rpanuiibl UX IPUMEHUMOCTH K KHBBIM CHCTEMAM,;

5) npuoOpeTeHHe OMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB HAYYHOIO MO3HAHWUS,
UCIIOJIb3YEMBIX B OHOJIOTMH: HAOJIONEHUS W OMHMCAHUSA >KUBBIX CHUCTEM, MPOIECCOB U
SIBJICHUH; OpraHM3allid W TPOBEACHHS] OUOJIOTHUYECKOTO 3KCIIEPUMEHTA, BBILABI)KECHUS
TUIIOTE3, BBISIBICHUS 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHUS
MOJ[yYE€HHBIX PE3YyJbTaTOB U (HOPMYIHPOBAHUS BBIBOJOB C HCIIOJIB30BAHMEM HAyUYHBIX
IOHSATHM, TCOPUM U 3aKOHOB;

6) chopMUpPOBAaHHOCTH YMEHHUSI BBIJIETSATH CYIIECTBEHHBIE PU3HAKU BUPYCOB, KIETOK
OPOKapUOT MU DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPrUM B KIETKe, (POTOCUHTE3a, IUIACTHYECKOTO U HSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHHUSA, pa3BUTUA M  Pa3MHOXKEHUS,
WHJWBUIyalbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), OOpbObl 3a CYILIECTBOBAaHHUE,
€CTECTBEHHOT0 0TOOpa, BHUI000pa30BaHUsA, MPUCIOCOOJIEHHOCTH OPraHU3MOB K cpelne
oOuTaHMs, BIUSHNSA KOMIOHEHTOB SKOCUCTEM, aHTPOIIOT€HHBIX U3MEHEHHH B SKOCHUCTEMAaX
CBOEM MECTHOCTH, KPYTOBOPOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Onocdepe;

7) chOpMHPOBAHHOCTh YMEHHSI MPUMEHATH MOJIyYEHHbIC 3HAHUS ISl OOBSICHEHUS
OMOJIOTUYECKUX TMPOLECCOB U SBICHUM, ISl TPUHATUS MPAKTHUYECKUX PEIICHUNA B
MTOBCETHEBHOM JKU3HU C LENbI0 o0ecrieueHus: 0€30MacHOCTA CBOETO 30POBbs U 30POBbS
OKPY’KalOIIMUX JIOAEH, COOJI0JEeHUs 3A0pOBOro olpa3za >KW3HH, HOPM TPAMOTHOIO
MOBEJEHUSI B  OKpYyXXalollell NOpUpOAHOM  cpefe; NOHUMAaHUE HEOOXOAMMOCTU
UCIOJb30BaHUSl  JOCTM)KEHUH COBPEMEHHOM OMONOrMM M OWMOTEXHOJOTMH  AJis
PalMOHAIBHOTO TPUPOIONOIB30BAHMS;

8) cpopMUPOBAHHOCTb YMEHHUS pelaTh OWOJIOrMYECKHE 3aJa4M, COCTABIIATH
TE€HOTUIIMYECKHE CXEMBbl CKPELIMBAHUS Ul Pa3HbIX TUIIOB HACJIEIOBaHUS NPU3HAKOB Y
OpPraHM3MOB, COCTaBIISITh CXEMbI NEPEHOCA BEIIECTB M DHEPIMM B SKOCUCTEMax (Llenu
MUTaHUsL, IUIIEBBIE CETH);

9) chopMUPOBAHHOCTH  yMEHHH  KPUTHUYECKH  OIEHHBATh  HH(OpPMAINIO
OHMOJIOTHYECKOTO COJEpPKAHUs, BKIIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
UCTOYHUKOB (CpeacTBa MAaccOBOW HMH(OpMAIMK, HAYYHO-TIOMYJIAPHBIE MaTepHalIbl);
MHTEPIIPETUPOBATh JTUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEAOBaHUNM B OHOJIOTHUH,
MEAHWIMHE, OMOTEXHOJOTHH; paccMaTpUBaTh TN00aJbHBIE SKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO O3UIIHIO;

10) copmupoBaHHOCTE YMEHHH CO3/1aBaThb COOCTBEHHBIE IUCHbMEHHBIE M YCTHbBIE
COOOILIEHUSI HA OCHOBE OHOJIOTMYECKOM HHPOpPMAIMM M3 HECKOJbKUX HMCTOYHUKOB,
IPaMOTHO MCHOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmerHsie pe3ynpTaThl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOUAIOT crienupuieckue s yueOHoro npeamera « buonorus» HaydHble 3HaHMS,
YMEHUS ¥ CIIOCOOBI JCHCTBUIN 1O OCBOSHHUIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUA,
BU/IbI ICSITENBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUNA B PA3TUYHBIX



YYEOHBIX CHUTYalUsIX, a TaKKe€ B PEaJIbHbIX J>XU3HEHHBIX CUTYallUsIX, CBSI3@HHBIX C
Oouonoruei. B mporpamme npeMeTHbIE pe3yJIbTaThl MPEACTABIEHBI 10 r01aM 00yUYEHUS.

[IpeameTHbIE pe3yJIbTaThl OCBOEHUsI yuyeOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAYUHOT'O 3HAHMSI
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa
Y Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMOJIOTUH, (HYHKIMOHATIBHOM TPAMOTHOCTH Y€JIOBEKa JJIs PEUICHUS )KU3HEHHbBIX
3az1ay;

YMEHHE PacKphIBaTh COJAepKaHUEe OHWOJIOTMYECKUX TEPMUHOB M TOHSATUN: KHU3HB,
KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIECTB M MpEBpallleHue dHEPruu), rOMeocTas
(camoperyJssinisg), YpPOBHEBas OpraHU3AlMs JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuus), HaClAEeACTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE;

yMEHHE U3JaraTb OMOJIOTHYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs!, MyTallUOHHAs,
LEHTpaJIbHAsI JOTMa MOJIEKYJISIpHOU Ouosorun), 3akousl (I'. Mengens, T. Moprana, H. 1.
BasuioBa) u ydyenus (0 HEHTpax MHOTO00pa3us U MPOUCXOKIACHUS KyJIbTYpPHBIX paCTeHUIN
H. 1. BaBuiioBa), onpeAenaTh rpaHUIlbl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHUE BIAJETh METOJJaMH HAy4YHOTO MO3HaHUS B OWOJIOTMM: HaOJIOJCHUE U
ONMCAaHHUE JKUBBIX CHUCTEM, IPOLECCOB M SBJICHUH, OpPraHHU3alds MW MPOBEIACHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BbIIBM)KECHUE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH MEXITY
UCCJIEyeMbIMU BEIUYMHAMHU, OOBSCHEHHE MOJYUEHHBIX PE3yJbTaTOB, MCIOJIb30BAaHHbBIX
HAyYHBIX IOHATHI, TEOPHUIl M 3aKOHOB, YMEHHE JI€JIaTh BEIBOJbI HA OCHOBAHUU IOy YEHHBIX
pe3yJIbTaTOB;

YMEHUE BBIJIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U 3yKapHoOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa
BEUIECTB U INPEBpAIICHUS HHEPrUM B KIETKE, (POTOCHUHTE3a, IUIACTUYECKOTO U
HPHEPreTUUECKOro  oOMeHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,  OIJIOJOTBOPEHMUS,
Pa3MHOXEHUS, UTHAUBUAYAJIBbHOTO Pa3BUTHS OPraHU3Ma (OHTOT€HE3);

yYMEHHE IPUMEHATD MOJTyUYEHHbIE 3HAHUS JUIsl 00bICHEHUSI OMOJIOTMUYECKUX MTPOLIECCOB
U SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUH B TOBCEJIHEBHOUN KU3HM C ILIEJIBIO
obOecnieyeHrss O€30MIaCHOCTH CBOErO 3J0POBbsl U 3/I0pPOBbS OKPYXKAIOIIUX JIFOJEH,
COOJII0/IEHUS HOPM IT'PaMOTHOTO MTOBEJEHUS B OKPYKAIOLLEH IPUPOJAHOM Cpejie, HOHUMAHKE
HEOOXOJMMOCTH HCTIOH30BAHUS JOCTHKEHUM COBPEMEHHOW OMOJIOTHN U OMOTEXHOIOTUI
JUISL PAalMOHAIBHOTO ITPUPOIOIIOIb30BAHUS;

yMEHHE pelIaTh 3JIEMEHTAapHbIE T'C€HETUYECKUE 3a7aud Ha MOHO- M JTUTHOPHIHOE
CKpEUIMBaHHUE, CLEIUIEHHOE HACJIEJOBAaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO
CKpEILMBaHUsA U1 IPEICKA3aHUs HACIEIOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINIOJIHATH Ja00PATOPHBIE U TPaKTUUYECKHE PA0OTHI, COOI0AATh IPABUIIA ITPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTUUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAINIO OMOIOTHYECKOTO
COJIEpKaHMs, BKIIOYAIOIIYI0 IICEBJAOHAYYHBIC 3HAaHHUA M3 PA3JIUYHBIX HMCTOYHHUKOB
(cpeactBa MmaccoBoi HHGOPMAIUH, HAYUYHO-TIOMYJISIPHBIE MATEPHAIIbI ), STUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIE0BaHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;



yMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OnoJIOTHYECKYI0 HH()OPMAIMI0 W3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIE30BAThH
HNOHSTUIMHBIN anmapar GuOJIOTHH.

[IpeameTHbIe pe3ysibTaThl OCBOEHUsI yueOHoro rnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE W PO OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (HOPMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPa
1 HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
paszBuTHe OMosoTuH, GYHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS JKU3HEHHBIX
3ajay;

yMEHUE PACKPBIBATh COJCPKAHUE OWOJIOTMYCCKUX TEPMUHOB W TIOHSATHH: BHII,
NOMyJISIIUsL, TeHO(MOH, SBOJIOIUSA, JBWXYIIUE CUIbl  ((PakTOpel) DBOJIOIUH,
IPUCIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJI000pa30BaHME, JKOJOTMYECKHE  (DAKTOPHI,
AKOCHCTEMa, MPOAYIEHTHI, KOHCYMECHTBI, PEAYILCHTHI, IIENU IHUTAHUS, SKOJIOTHYCCKas
nvpamMujia, OuoreoleHo3, ornocdepa;

yMEHHE H3JIaraTh OWoJioTUYecKre Teopuu (dBomtonmonHas Tteopus Y. JlapsuHa,
CUHTETUYECKasi TEOPHS SBOJIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOIBIIIIEBOTO CXOICTBA
K. M. bapa, uyepenoBanus TiiaBHBIX HampasieHud u nmyteil sBomtounu A. H. CeBepiiosa,
yueHus o Ouochepe B. . Bepuaackoro), onpenensiTe T'paHUIBI UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHUE BIAJETh METOJaMH HAy4YHOrO TMO3HaHUS B OWOJIOrMM: HaOMIOJIEHUE U
OTMMCAaHUE JKUBBIX CHUCTEM, IMPOIECCOB M SBJICHHM, OpraHu3anus ¢ IPOBEIACHUE
OMOJIOTUYECKOTO PKCIIEPUMEHTA, BBIIBMYKCHHUE TUTIOTE3bI, BHISBIICHUE 3aBUCUMOCTH MEXKTY
UCCIIETyEMbIMU BEIMYMHAMU, OOBSICHEHUE MOJYUYEHHBIX PE3yJIbTaTOB, MCIOJIb30BaHHBIX
HAyYHBIX TIOHSATHIA, TEOPHI U 3aKOHOB, YMECHHE JICJIaTh BHIBOJIBI HA OCHOBAHHH TTOJTYYCHHBIX
pE3yJIbTaTOB;

YMEHUE BBIJICTATh CYHICCTBEHHBIE MPU3HAKU CTPOCHUS OUOJOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJIALMMA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOICOIIEHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEACTBEHHON H3MEHUYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUsl, IPUCIIOCOOTICHHOCTH OPTaHU3MOB, JACHCTBUS IKOJIOTUYECKUX
(GakTOpoB Ha OpraHU3Mbl, MEPEHOCA BEHIECTB W IIOTOKA JIHEPTUM B DKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUN B DKOCHUCTEMAX CBOEW MECTHOCTH, KPyrOBOPOTa BEIECTB U
OMOT€OXMMUUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH NMOTYUYEHHbIC 3HAHUS 17151 OOBICHEHUS OMOJIOTMYECKUX ITPOIIECCOB
U SIBJICHUU, JJIS MPUHATUS MPAKTUYECKUX PEIICHUN B TOBCEJIHEBHOM YKU3HU C IIEJIbIO
oOecrieueHusi 0O€30MACHOCTU CBOETO 370POBbS M 3/I0POBbSl OKPYKAIOUUX JIOJCH,
COOJIIO/ICHU S HOPM TPaMOTHOTO MOBEJICHUS B OKPY>KaloIlel TPUPOIHON cpeie, TOHUMaHue
HEOOXOJAMMOCTH  HUCIIOJIb30BAaHUSA  JOCTHXKEHUA  COBPEMEHHON  Ouonoruu st
palMOHAIBHOTO MPUPOIOTOIE30BAHMUS;

yMEHHE pelIaTh AJIeMEeHTapHbIE OMOIOTUYECKUE 3a]au, COCTABIISTh CXEMBI ITepeHoca
BEILIECTB U PHEPTUU B SKOCHCTEMAX (1IN MTUTAHUS ),

YMEHHE BBITIOJIHATH JIA0OPATOPHBIE U TPAKTUUYECKUE pabOThI, COOMIOAATH TPaBUIa IPU
paboTte ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BaHUEM;



yMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO OHOIOTHUECKOTO
COJEp)KaHus, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3 PAa3JIMYHbIX HCTOYHUKOB
(cpeactBa MaccoBoW HH(pOpPMAIMK, HAYYHO-MOMYJISIPHBIE MaTepHalibl), paccMaTpUBaTh
TJI00aJIbHBIC DKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO3[aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMOIOTHYECKYI0 UH(POPMAIMI0O U3 HECKOJBKMX HCTOYHHKOB, I'PAaMOTHO HCIOJIb30BaTh

NOHSTUHHBIN anmapar OMOJOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moxHOCTH
Ne KoJu-Bo
/i HaunMeHoBaHue pa3neoB/TemM qacop | MCMOTB30BAHMS
0P
10 xnace 34
1 | buoJsiorus kak Hayka 2
1.1 | buonorus B cucteme HayK 1 https://resh.edu.ru
1.2 | Meroasl MO3HAHUS KUBOH TPUPOJIBI 1 https://resh.edu.ru
2 | JKuBble cucTeMbl U UX OPraHU3 AN 1
71 buonornueckne cuctemsl, IPOIECCHl M UX 1 https://resh.edu.ru
N3y4CHUE
3 | XMMHYeCKHUil COCTAaB M CTPOCHHUE KJIETKHU 8
31 XUMUYEeCKHi cocTaB KiIeTku. Boja u 1 https://resh.edu.ru
MUHEPaJIbHBIC COJIH
3.2 | benku. CoctaB u cTpoeHHE OENKOB 1 https://resh.edu.ru
3.3 | ®epmeHTHI — OMOTOTUYECKHUE KAaTAIU3aTOPBI 1 https://resh.edu.ru
3.4 | YraeBoanl. JIunuasl 1 https://resh.edu.ru
3.5 | HyknenHnoBbie Kucinotsel. AT® | https://resh.edu.ru
16 Uctopus u metoasl u3ydeHus kietku. Kimerounas 1 https://resh.edu.ru
Teopus
3.7 | Knerka Kak 11eJ10CTHas ’KUBasi CUCTEMA | https://resh.edu.ru
3.8 | CtpoeHune 3yKapuoOTUIECKON KIETKH 1 https://resh.edu.ru
4 | KuzueaesaTeJbLHOCTH KJIETKH 6
41 Oo6wmen BemectB. [ImacTuyeckuii oOMeH. 5 https://resh.edu.ru
dorocuHTe3. XEMOCHHTES
4.2 | DHepreTHYECKHi 0OMEH 1 https://resh.edu.ru
4.3 | buocunTes Oenka 2 https://resh.edu.ru
4.4 | HexneTouHble GOPMBI )KM3HU — BUPYCHI 1 https://resh.edu.ru
5 Pa3mHo:keHUe M MHAUBHIYAJIbHOE Pa3BUTHE 5
OPraHu3MoB
51 )hl/insHeHHblﬁ IIUKJI KJISTKHU. JleIeHNE KISTKH. 1 https://resh.edu.ru
UTO3




5.2 | ®opMbl pa3MHOKEHUSI OPTAHU3MOB https://resh.edu.ru
5.3 | Metio3 https://resh.edu.ru
54 OO6pazoBaHue U pa3BUTUE MOJOBBIXKIIETOK. 1 https://resh.edu.ru
’ Omio10TBOpEeHNE
5.5 | UenuBuayanpHOE pa3BUTHE OPTAaHU3MOB 1 https://resh.edu.ru
6 HacJsiencTBeHHOCTh M H3MEHYHBOCTh 8
OPraHu3MoOB
6.1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 1 https://resh.edu.ru
U3MEHYMBOCTU
6.2 3aKOHOMEpPHOCTHU HACIIEIOBAHUS TPU3HAKOB. 1 https://resh.edu.ru
"~ | MoHOTHOPHUIHOE CKPEITUBAHNE
6.3 JurnbpugHoe CKpelrBanmue. 3aKoH 1 https://resh.edu.ru
HE3aBUCHMOTO HACIIEI0BaHUS TIPU3HAKOB
6.4 | CuemieHHOE HacJIeIOBaHKUE MPU3HAKOB 1 https://resh.edu.ru
6.5 ['eneruka nona. HacnenoBanue npu3HaKoB, 1 https://resh.edu.ru
CIETUICHHBIX C ITOJIOM
6.6 NsmenunBocts. HenacnencrseHuas 1 https://resh.edu.ru
U3MEHYNBOCTH
6.7 | HacnencrBeHHas U3MEHUYUBOCTD 1 https://resh.edu.ru
6.8 | I'eHeTuka yenoBeka 1 https://resh.edu.ru
7 Cesiekuust OpraHu3MoB, OCHOBbI 3
OMOTEeXHOJIOTHH
7.1 | Cenekius Kak HayKa U MPOIECC 1 https://resh.edu.ru
79 MeTobl U JOCTHXKEHUS CENEKINN PACTCHUH U 1 https://resh.edu.ru
KUBOTHBIX
7.3 | buoTexHoNOrus Kak OTpacib MPOU3BOCTBA | https://resh.edu.ru
PesepBHOe Bpems 1
Bo3moxHOCTH
Ne Koa-Bo
/i HaumeHoBaHue pa3/ieioB/TeM wacop | MCHOIb30BAHMS
20P
11 knace 34
1 | OBoaronmoHHast OMOJIOTHS 9
1.1 | DBomroIUs ¥ METOIbI €€ U3yUCHUS 1 https://resh.edu.ru
1.2 | UcTtopus pa3BuTHS IPEICTaBICHUN 00 IBOTIOIAN | https://resh.edu.ru
13 Bun: xputepuu u crpykrypa. [lomynsius kak Kak ) https://resh.edu.ru
DJIEMEHTapHasl UHUIIA BH]IA
14 JIBroKyIIIHMe CUIThI (37IeMeHTapHbIE (DaKTOPBI) 1 https://resh.edu.ru
HBOJTIOITUHT
1.5 | EcTecTBeHHBIN 0TOOP 1 €ro GopMbl 1 https://resh.edu.ru
16 Pe3ynbTarhl 3BOJOLMK: PUCTIOCOOIEHHOCTD 1 https://resh.edu.ru
"~ | opraHu3MoB U BUJ000pa30BaHNE
1.7 | HampaBiieHHs ¥ ITyTH MaKpOABOIIOLINH 2 https://resh.edu.ru




2 | Bo3HUKHOBEeHHE U Pa3BUTHE KM3HU HA 3eMJie
71 Ucrtopust s)xu3HM HAa 3eMIIe U METOBI €€ N3yUCHUSI. ) https://resh.edu.ru
['MrmoTe3bl MPOUCXOXKACHUS KU3HU Ha 3eMite
29 OcCHOBHBIE 3Tallbl IBOJIOLUN OPTAHUYECKOTO0 MUPA ) https://resh.edu.ru
"~ | Ha 3emuie, pa3BUTHE KU3HU 0 ApaM U MIEpUOIaM
2.3 | CoBpemeHHas cucTeMa OpraHMYeCKOTO MUpa 1 https://resh.edu.ru
2.4 | DBoJroIMA YeoBeKa (aHTPOIIOTeHE3) 1 https://resh.edu.ru
2.5 | ABmxymme cuibl (pakTopsl) aHTPOIIOTeHE3a 1 https://resh.edu.ru
2.6 | OcHOBHBIE CTAIUU BOJIIOIIMU YEJIOBEKA | https://resh.edu.ru
27 YenoBedeckue pachl U MPUPOIHBIE aanTalluu 1 https://resh.edu.ru
YenoBeKa
3 | Opranu3msbl U OKpY KaOUIas cpeaa 5
3.1 | DkoJsiorusi Kak HayKa 1 https://resh.edu.ru
3.2 | Cpenbl 0OuTaHUS M SKOJOTHUECKHE (PAKTOPHI 1 https://resh.edu.ru
3.3 | Abuotudeckue GpakTopsl 1 https://resh.edu.ru
3.4 | buotnueckue paxTopbl 1 https://resh.edu.ru
35 DKOJIOTHYECKHUE XapaKTEPUCTUKH BUJIA U 1 https://resh.edu.ru
MOMYJISIIAN
4 | CoolOuiecTBa M IKOJOTHYECKHE CHCTEMbI 9
4.1 | CooO1iecTBa OPraHu3MOB 1 https://resh.edu.ru
49 DKOCUCTEMBI U 3aKOHOMEPHOCTHU UX ) https://resh.edu.ru
CYILIECTBOBAHHUS
4.3 | IlpupoanHbIe YKOCUCTEMBI 1 https://resh.edu.ru
4.4 | AHTPONIOT€HHBIE IKOCUCTEMBI 1 https://resh.edu.ru
4.5 | buocdepa — rnmobasibHas IKOCUCTEMA 3EMITH 1 https://resh.edu.ru
4.6 | 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOCPEpbl 1 https://resh.edu.ru
4.7 | YenoseuecTBO B Orochepe 3emiu 1 https://resh.edu.ru
4.8 | CocylliecTBOBaHUE MPUPO/IbI U YEJIOBEUECTBA 1 https://resh.edu.ru
PesepBHOe Bpems 2
MNOYPOUYHOE IINTAHUPOBAHHUE
10 KVIACC
No Koa- | Bo3moxHOCTH
I /;1 Tema ypoka BO HCII0/IL30BAHUSA
4acoB 0P
1 | buonorus B cucreme Hayk 1 | https://resh.edu.ru
Metozp! 1o3HaHU KUBOM NTpUpoabl. [IpakTrueckas
2 | pabota Ne 1 «Vcronp3oBaHue pa3IuIHbIX METOIOB 1 | https://resh.edu.ru
[P U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY
3 | buonoru4eckne CUCTEMBI, TTPOIIECCHl U MX N3YUEHUE 1 | https://resh.edu.ru




XUMHYECKUH COCTaB KJIETKHA. Boga u MuHepanbHbIe

4 1 | https://resh.edu.ru
COJu
5 | benku. CoctaB u cTpoeHue OEIKOB 1 | https://resh.edu.ru
depMeHTHI — OHOJIOTHYECKHE KaTaIn3aTOPHI.
6 JlabopaTopHas 13360T3 Ne 1 «M3yuenune I | https://resh.edu.ru
KaTaTUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
MIpUMEPE AMIJIa3bl UJIM KaTalas3bl)»
7 | YraeBoabl. JIunuasl 1 https://resh.edu.ru
8 | Hykneunosbie kucinotsl. ATD 1 | https://resh.edu.ru
9 HcTopust m MmeToapl u3ydeHus kietku. Kinerounas I https://resh.edu.ru
Teopus
10 | KneTka kak 1e;I0CcTHAs KUBasi CHCTEMa 1 | https://resh.edu.ru
Crtpoenne sykapuoTudeckoil kietku. JlabopaTopHas
1 pabota Ne 2 «U3yuenue CTPOCHHs KICTOK pacTeHui, 1 hitps://resh.edu.ru
’KUBOTHBIX, TPUOOB U OaKTepuil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MHKpPOIIpENnapaTax U UX OMKCAHUE
12 | O6MeH BemecTB Wik MEeTaboIM3M 1 | https://resh.edu.ru
13 | dotocuHTE3. XEMOCHHTES 1 | https://resh.edu.ru
14 | DHepreTuueckuit 0OMeH 1 | https://resh.edu.ru
JKu3HeHHbI MUK KIeTKU. Jlenenne kietku. MuTos.
15 Jlabopatopnast pabota Ne 3 «HaGmronenune Mutosa B I | https:/resh.edu.ru
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 | buocunTtes Oenka. Peakius MaTpuyHOTO CUHTE3a 1 | https://resh.edu.ru
17 | Tpancasuus — 6rocuHTE3 OenKa 1 | https://resh.edu.ru
18 | Heknerounsie (hOpMBbI )KU3HH — BUPYCHI 1 | https://resh.edu.ru
19 | ®opmbl pa3sMHOKEHUST OPTAHU3MOB 1 | https://resh.edu.ru
20 | Meiio3 1 | https://resh.edu.ru
OO0pasoBaHue M pa3BUTHE MOJIOBBIX KIETOK.
71 OmnonoTrBopenue. JlabopatopHast padota Ne 4 I | https:/resh.edu.ru
«M3yueHmne cTpoeHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»
22 | UnpuBuayanbHOE pa3BUTHE OPTraHU3MOB 1 | https://resh.edu.ru
73 ['eHeTHKa — HayKa O HACJICJCTBEHHOCTH U I https://resh.edu.ru
U3MEHYMBOCTU
3aKOHOMEPHOCTH HACJICIOBAHUS ITPU3HAKOB.
24 MOHorHG;)Hz{Hoe CerLHII[/IBaHI/Ie p 1 https://resh.edu.ru
75 JlurnbpugHoe CKpenmBanue. 3aKOH HE3aBUCHUMOTO I https://resh.edu.ru
HaCJIeJIOBaHUS MTPU3HAKOB
CueryieHHOE HaclleIOBaHUE TIPU3HAKOB.
26 JlaGopatopHas pa6ota Ne 5 «3yuenue pe3yabTaToB 1 https:/resh.edu.ru

MOHOTHOPHIHOTO ¥ TUTHOPUAHOTO CKPEIIUBAHUS Y
Apo30(uIIbl HA TOTOBBIX MUKpOIpenapaTax»




I'eneruka nosa. HacnenmoBanue npu3Hakos,

27 1 | https://resh.edu.ru
CIETUICHHBIX C ITOJIOM
N3menunBocTh. HeHacneACTBEHHASI H3MEHYUBOCT.

78 JlaGopatopHas pa6v0Ta No 6. Uzyuenue I | https://resh.edu.ru
MOIU(PHUKAITMOHHON N3MEHUYUBOCTH, TIOCTPOCHHUE
BApPHUAIIMOHHOTO Psi/Ia M BAPUAITMOHHON KPUBOW
Hacnencrennas nameHunBocTh. JlabopaTopHas

29 | pabota Ne 7. «AHanu3 MyTanuii y Apo30(duiisl Ha 1 https://resh.edu.ru
TOTOBBIX MUKpPOIIpEnapaTax»

30 |I'eHeTuka yemoBeka 1 | https://resh.edu.ru

31 O6061menue o Teme «HaciencrBeHHOCTh U | https:/resh.edu.ru
U3MEHYMBOCTH OPTaHU3MOBY

32 | Cenekuus Kak HayKa U MpoIecc 1 | https://resh.edu.ru

13 MeToabpI U JOCTHYKCHUS CEJICKIIUN PACTCHUH U I https:/resh.edu.ru
KUBOTHBIX

34 | BUOTEXHOJOTHSI KaK OTPacib MPOU3BOJICTBA 1 | https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KIIACC
e Koa- | Bo3moxkHOoCTH
I /;1 Tema ypoka BO | HMCIOJIb30BAHMSA
4acoB 0P

1 | DBosroIus U METOIbI €€ U3yUeHUs 1 | https://resh.edu.ru

2 | Ucropus pa3BuTHs peACTaBICHUI 00 3BOTIOIUU 1 | https://resh.edu.ru

3 | Mukpo3BOIIOLHS 1 | https://resh.edu.ru
[Momymsiust Kak 3JIeMeHTapHast €AMHNIIA BUA U

4 | sBomouuu. JJabopatopnas padora Ne 1 «CpaBHeHue 1 https://resh.edu.ru
BUJIOB TI0 MOP(OJIOTHYECKOMY KPUTEPHUIO»

5 JBuoKkyye cuibl (3NeMeHTapHbIe (DaKTOPbI) I https://resh.edu.ru
IBOJTIOITUHT

6 | EctectBenHslit 0TOOD U €ro GopMsl 1 | https://resh.edu.ru
Pe3ynbTaThl 3BOIONMHI: TIPUCTIOCOOTICHHOCTD

- | OPTaHH3MOB U BUJ000pazoBanue. JlaboparopHas I | https:/resh.edu.ru
pabota Ne 2 «Onucanue nprucrnocoO0JeHHOCTH
OpraHu3Ma u €€ OTHOCHTEILHOTO XapaKTepay

8 | HampaBneHus u myTH MaKpO3BOJIIOIIUN 1 | https://resh.edu.ru

9 | HeoOpatrMOCTh 3BOTIOLINH 1 | https://resh.edu.ru

10 | Ucropust xu3HM HAa 3eMIIe U METOBI €€ N3yUCHUS 1 | https://resh.edu.ru

11 | I'unoTe3sl MPOUCXOXKICHHS )KM3HA Ha 3eMIie 1 | https://resh.edu.ru

12 | Pa3BuTHe *)U3HU HA 3eMJIe IO 3paM U TIepUoamM 1 | https://resh.edu.ru

13 OCHOBHBIE 3TaITbl SBOJIOINH PACTUTEIHLHOTO U || https:/resh.edu.ru

®KUBOTHOTO Mupa. [IpakTruueckas padora Ne 1




«M3yuyeHne nckonaeMbIX OCTaTKOB PACTEHUM U
JKABOTHBIX B KOJIJIEKIIUAX

14 | CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1 | https://resh.edu.ru
15 | DOBomtonus YenoBeka (aHTPOIIOTEHE3) 1 | https://resh.edu.ru
16 | JIpmxymue cuitbl (hakTOpbl) aHTPOIIOreHe3a 1 | https://resh.edu.ru
17 | OcHOBHBIE CTaIUN YBOTIOIIAN YEIIOBEKA 1 | https://resh.edu.ru
13 YenoBedeckre pachl M MPUPOIHBIC aIaN TAI[IH I https:/resh.edu.ru
qeI0BeKa
19 O0606menue mo TeMe «BOZHUKHOBEHUE U pa3BUTHE | https:/resh.edu.ru
YKU3HU Ha 3eMJIe»
20 | DkoJyorus Kak HaykKa 1 | https://resh.edu.ru
21 | Cpenbl 0OUTaHMS U IKOJIOTUYECKUE (PAKTOPHI 1 | https://resh.edu.ru
Aobuoruueckue paxktopsl. JlaboparopHas padora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH PACTEHUH U3
22 | pa3HbIX MecT obutanms». JlabopatopHas padota Ne 4. 1 | https://resh.edu.ru
«BnusiHUE cBETa HAa POCT U pa3BUTHE YSPEHKOB
KoJIeycay
23 | buotnueckue GhakToOpbl 1 | https://resh.edu.ru
DKOJIOTUYECKHE XaPAKTEPUCTHKH MOITYJISIINH.
24 | IlpaxTtuueckas padota Ne 2 «Iloacuér miaotHoCTH 1 | https://resh.edu.ru
MOMYJISIIIAIA Pa3HbIX BUIOB PACTCHUI
25 | CooOmiecTBa OpraHM3MOB — OHOIIEHO3 1 | https://resh.edu.ru
26 | DKOJIOTMYECKUE CUCTEMBI (3KOCUCTEMBI) 1 | https://resh.edu.ru
OCHOBHBIE MOKA3aTeNN YKOCUCTEMbI. DKOJIOTUYECKHIE
27 nupamuibl. CBoiicTBa s3kocucteM. Cykueccus I hitps://resh.edu.ru
28 | IIpupoHbIe SKOCUCTEMBI 1 | https://resh.edu.ru
29 | AHTpONOTeHHbIE YKOCUCTEMBI 1 | https://resh.edu.ru
30 | buocdepa — rimobanbHas SKOCUCTEMA 3eMIIU 1 | https://resh.edu.ru
31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOChepbl 1 | https://resh.edu.ru
32 | YenoBeuecTBo B buochepe 3emiu 1 | https://resh.edu.ru
33 | CocymiecTBOBaHUE MPUPOJIBI K YETOBEUECTBA 1 | https://resh.edu.ru
34 O6061meHue Tembl «Coo0IIECTBA U HIKOJIOTUYECKUE I https:/resh.edu.ru
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




B denepanbHBIX W pETHOHANBHBIX TMPOIEIypax OIEHKH KadecTBa OOpa3OBaHMS
HCIIONIB3yeTCsl TepeueHb (KoaubuKaTop) paclpeAesiCHHBIX IO KJaccaM IPOBEPSIEMbBIX
TpeOOBaHMl K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbLHOM MPOTPAMMBI CPETHETO
o01ero 00pa3oBaHus U JIEMEHTOB COJICPKAHUS IO OMOJIOTHH.

IIposepsiemble mpebosarnus Kk pe3yibmamam 0C80eHUS OCHOBHOU 00pA308aMENIbHOL

npoepammsl (10 kracc)

Kox
IPOBEPSAEMOTO
pe3yJibTata

[IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOM MPOTpaMMBbI CpeTHEro 00111ero 00pa3oBaHUs

1

CdopMupoBaHHOCTh 3HAaHUM O MECTE WU POJM OHOJOTUU B CHUCTEME
HAyYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKHX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonoruu; GyHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa JUIsl PEIICHHUS
YKU3HEHHBIX 3a]1a4

YMeHHne packpbeiBaTh COJEpKaHHE OWOJIOTHYECKUX TEPMHUHOB U
MOHSATUHN: *KU3Hb, KJIETKA, OpPTraHU3M; MeTa0o0Ju3M (OOMEH BeIleCTB U
IpeBpalleHue YHEPrur), TOMEocTa3 (CaMOperyJsius), ypoBHEBas
OpraHu3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEJEHUE (PErpOaTyKIIHs),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHue usnaratb OMOJIOTHYECKUE TEOPUU (KJIETOYHAS, XPOMOCOMHas,
MyTanuoHHas ), 3akoHbl (I'. Mengensi, T. Moprana, H.W1. BaBuioa) u
y4eHus (0 LEeHTpax MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYpPHBIX
pactenuii H.1. BaBuiioBa), onpenensTh TpaHULbl UX NPUMEHUMOCTU K
YKUBBIM CUCTEMaM

YMeHue BJIaJICTb MCTOJAaMM HAY4YHOI'O IIO3HAHUA B OMOJIOrUH
(Ha6JIIOI[CHI/I€ M OIIMCAaHUC JXHUBBIX CHCTEM, IIPOLCCCOB H SIBJIGHI/IfI;
OopraHnusanus 141 IMPOBCACHUC OMOJIOrTYECKOr0 OKCIICPUMCHTA,
BBIIBM>KCHHUEC T'UIIOTE3HkI, BBISIBJIICHUC 3aBUCUMOCTH MCXKOY
HCCIICAYCMBIMH BCIIMYMHAMU, 00BICHCHHUE IMOJIYYCHHBIX PEC3YJILTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB; YMCHHC J1€J1aTh
BBIBOJbI HA OCHOBAHHWH IMOJTYYCHHBIX pCBYJILTaTOB)

YMeHHne BBIICNATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIIETOK
NPOKapUOT W  JYKapHOT, OJHOKIETOYHBIX ¥  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOIECCOB 0OMEHA BELIECTB U IPEBPALICHHS
PHEPTUU B KJIETKE, (POTOCHHTE3a, ITUIACTHYECKOTO M SHEPreTHYECKOTO
oOMeHa,  XEMOCHHTE3a, MHTO3a, MeHO03a,  OIUIOJIOTBOPEHHMS,
Pa3sMHOKEHUsI, HHAWBHIyAJIbHOTO Pa3BUTHUsI OpraHn3Ma (OHTOTEHE3)

YMeHHe OpUMEHSATh  IOJYYEHHbIE 3HAHUS Il OOBSICHEHUS
OMOJIOTHYECKUX MPOLECCOB M SBICHHUM, ISl MPUHATHS MPAKTUUECKUX
pellieHui B MOBCEAHEBHON XKM3HU B LIESX oOecrevueHnus 0e30MacHOCTH
CBOETO 3JI0POBbS U 37J0POBbSI OKPYIKAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
IrPaMOTHOTO MOBEACHUS B OKPYKAIOLIEH PUPOAHON CpEE; IOHUMAHUE
HEO0OXOMMOCTH UCHOJIb30BAaHUSI JOCTHXKEHUH COBPEMEHHOM OMOJIOTHU




1 OMOTEXHOJIOTUH IJI paiOHAJIBHOT'O ITPUPOAOIIOJTIB30BAHMA

YMeHue peiiatb 3JICMCHTAPHBIC T'CHCTHYCCKHUC 3add4W Ha MOHO-HU
I[I/IFI/I6pI/II[H06 CKpCIIMBAHUC, CHCIINICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOF0 CKpCHiMBaHus JI1 MPCACKA3aHuA
HacCJICAOBAHUA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBIONHATH JIA0OpaTOpHblE M MpakTHYecKue paboTsl,
coOnrofarh mpaBuja mOpu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM
00opy0BaHUEM

YMeHHue KpUTHYECKH OLICHUBATh W HUHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIIOYAIOIIYIO MCEBJAOHAYYHbIE 3HAHUS
U3 pa3iaudHbIX UCTOYHUKOB (CMMU, HaydHO-NOMyJsipHBbIE MaTEpHalbl);
TUYECKUE AaCMEKThl COBPEMEHHBIX MCCIEJOBAaHUNW B OHOJIOTHH,
MEJUITNHE, OMOTEXHOJIOTHH

10

YMeHue co3maBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHUS,
000011ast OMOIOTHYECKYI0 HH(POPMAIINIO M3 HECKOJbKHX MCTOYHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOJIOTHH

lIposepsiemvbie snemenmol cooeparcarnus (10 knacc)

Kox

[TpoBepsieMblil SJIEMEHT COJIEPKAHUS

buonorus kak HayKa

1.1

buonorus - mayka o xwuBoil mpupone. Ponbp Ouonoruu B ¢GpopMupoBaHUU
COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. Cuctema OMOJOTHYECKUX HAYK

1.2

MeToapl o3HaHMS )KUBOI MTPUPOIBI (HA0II0JEHHUE, SKCTIEPUMEHT, OTIHCAaHuE,
U3MepeHue, Kiaccuukaius, MOASIUPOBaHHUE, CTaTUCTHYECKas oOpaboTka
JTAaHHBIX )

JKuBbIe CUCTEMBI U UX OpraHu3anuAa

2.1

JKusbie cucTembl (OMOCUCTEMBI) KaK IPeAMET u3ydeHus onosioruu. CBoicTBa
OuocucTeM U UX pazHooOpaszue

2.2

YpoBHU opranuzanuu OUOCUCTEM: MOJIEKYIISIPHO-T€HETHUECKU I, KIIETOYHBIN,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBON, YKOCUCTEMHBIN, OMOC(EepHBIit

XHUMHUYECKUM COCTaB U CTPOCHUE KIETKU

3.1

XUMHUYECKUN COCTAB KIIETKU. XMMHUUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpO3JIEMEHTH. Bosta u MuHepanbHble BemecTBa. OyHKIMU BOABI U
MUHEPAJIbHBIX BelecTB B KieTke. [lonaepxanre ocMOTHYECKoro Oananca

3.2

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHUCIIOTBHI - MOHOMEPBI OEJIKOB.
He3amenumble M 3aMEHHMbBIE AMUHOKHUCIIOTBI. AMMHOKHMCIIOTHBIM COCTaB.
VYPOBHU CTPYKTYpBI OEJIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS
U YETBEPTUYHAsS CTPYKTYypa). XUMHUUECKHE CBOMCTBA OenkoB. buonoruueckue
byHKIIUN OEIKOB.

depMmeHTHI - Ouonornyeckue katanuzaropsl. CTpoeHre pepMeHTa: akTUBHBIN
HeHTp, cyoctparHas crnenupuyHocts. Kodepmentsl. Butamunsl. OTnnuuns
(epMEHTOB OT HEOPTaHUYECKUX KaTaJIM3aTOPOB

33

VYraeBoasl: MoHOcaxapuiabl  (TJIFOKO3a, pubo3a ©W  Ae30KCHpu003a),
Jaucaxapubl (caxaposa, JJaKT03a) U mojrcaxapuibl (Kpaxmal, TIMKOTeH,




nesoo03a). buonornueckue GyHKIUM yTIIIeBOAOB.

Jlunuapl:  TpUrIMLEpUIbl, crepounbl, ¢ocdonunuasl. [mapodunsHO-
ruapodoOHbie cBoMcTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHUIOB KaK UCTOYHUKOB SHEPTUHU

34

Hykneunosesie xkwucnotrel: JHK wu PHK. Hykneotuasr - MoHOMEpBI
HyKJIenHOBBIX KHCIOT. Ctpoenune u pynkuun JJHK. Ctpoenune u dpynkuun
PHK. AT®: ctpoenue u pyHKIMH

3.5

[{utonorus - Hayka o kietke. Kiierounas teopuss. MeToapl n3yd4eHus KJIETOK

3.6

Knerka kak nenoctHas xuBas cucreMa. O01ne Npu3Haky KJIETOK: 3aMKHYTast
HapyxkHast MemOpana, moniekynsl JIHK kak reneTuueckuii anmapart, cucteMa
CUHTe3a OesKa

3.7

Tunsl KJIETOK: JyKapuoTHueckas U MpokapuoTuueckas. OcoOeHHOCTH
CTpPOCHHUSI TPOKAPUOTHUECKOM KiIeTkH. KieTouHas cTeHka OakTepHil.
Crpoenue sykapuoTHYeCcKOn KIeTKU. OCHOBHBIE OTJIMYNS PACTUTEIBHOM,
YKUBOTHOU U TPUOHOM KIIETKH

3.8

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK - KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [Inazmatudeckas memOpana, e€ cBoiictBa u pyHkuu. [lutomnnazma
" eé OpraHOWIBI. OnHoMeMOpaHHbIe OpraHOMIbI KJICTKH:
sHpomuasmaruueckas cere  (OIIC), anmapar [onbmxu, JIM30COMBI.
[lonmyaBTOHOMHBIE ~ OpPraHOMZABl  KJIETKM:  MUTOXOHAPUH,  IUIACTHUJBL.
[IpoucxoxieHrne MUTOXOHAPUM U utacTua. Buasl miactua. HememOpanHbie
OpraHoubl KJIETKU: puOOCOMBI, KIETOUHBII HEHTP, PECHUUKH, K'Y TUKH.
OyHKIMY OPraHOMAOB KIETKU. BrirroueHus

3.9

SAnpo - perynsaTopHsliil 1IeHTp kieTku. CTpoeHue siapa: sjaepHast 000JiouKa,
KapUOIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BELIECTB B KJIETKE

)KHSHCI[@HTCJ’IBHOCTB KIJICTKH

4.1

OOmeH BemiecTB, WM MeTa0oIM3M. AccuMIIIANHS (TUTACTHYECKUT 0OMEH) 1
TUCCUMUTISTINSA (PHEPTEeTUIECKU 0OMEH) - IBE€ CTOPOHBI €MHOTO IMpoIiecca
meTtabonmmu3ma. Tumbel oOMeHa BellecTB: aBTOTPO(MHBII U reTepOTPOPHBIN.
Ponp pepmenToB B 0OMEHE BEIIECTB 1 IPEBPAIICHIH YHEPTUH B KIIETKE

4.2

®otocunre3. CeroBas u TeMmHOBasg ¢a3bl (oTocuHTe3a. Peakiuun
doTtocunTeza. IhHeKTUBHOCTL GoToCcHMHTE3a. 3HA4YeHHE (POTOCHMHTE3a IS
XKU3HW Ha 3emusie. BiusHue ycnoBuii cpeabl Ha (DOTOCHHTE3 U CIOCOOBI
HOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UpYIoIIre 6akTepun. 3Ha4eHne XEMOCHHTE3a IS
KU3HH Ha 3emiie

4.3

DHepreTruecknii 0OMeH B KieTke. PaciiernieHue BemecTB, BHIACICHHUE U
aAKKyMYJIMPOBaHHUE YHEPTHH B KJIETKE. JTaIbl YHEPIreTHUECKOTO OOMEHa.
['muxomm3. bposkenue u ero Buabl. KuciopoaHoe okucieHue, Ui KIETOYHOE
nbixanue. I(PGheKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakuyn wmatpuuHoro cuHTe3a. [eHernueckas wunHbpopmanus u JIHK.
Peanu3zanus renernueckoit nHGopmaruu B kietke. ['eHeTuuecKuii Koa U ero
cBoiicTBa. TpaHckpumnuusi - wmatpuudbli cuHTe3 PHK. Tpancimsuus -
ouocunTe3 Oenka. KonupoBanue aMuHOKHUCIOT. Posb pubocoM B OMOCHHTE3e
Oenka




4.5

Heknerounsie popmbl sxu3Hu - BUpychl. Mctopus oTkpsiTus Bupycosn (/.M.
WNBanoBckuit). OCOOCHHOCTH CTPOCHHS M >KU3HEIEATEIIbHOCTH BHUPYCOB.
bakrepuodaru. bonesnn pacreHmii, KUBOTHBIX M UYEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc mmmynoxaeduuura yenoseka (BHUY) - Bo3Oyaurens

CIIN a. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI

PasmHOxXeHME N HMHIWBUAYAJIbHOC PA3BUTHC OPraHU3MOB

5.1

Kierounblii MK, WIM >KU3HEHHBIM LUKI KieTkd. MHTepdaza u mMutos.
[Ipouieccol, mpoTrekatonue B uutepdase. Perumkanus - peakiys MaTpuyHOro
cunre3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIA HAOOp - KapHOTHII.
JIMnmonaHeI W TalyIOMIHBIM  XPOMOCOMHBIE HAOOpBl. XpOMaTHIbI.
[{uTONOrMYECKNE OCHOBBI PAa3MHOXKEHUS W HHAUBUIYAIbHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenue knetku - muto3. Cranuu muto3a. Ilpoueccsl, mpoucxoadiiue Ha
pa3HBIX CTAIUSIX MUTO3a. bHOJOrHYECKU CMBICI MUATO3a

5.2

®opmbl pa3sMHOXKEHHUST OPraHU3MOB: Oecrionoe u mojioBoe. Busl Hecronoro
pPa3MHOXKEHUS: JEJICeHUE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHue. VcKyccTBeHHOe
KJIOHUPOBAHHE OPraHNU3MOB, €T0 3HAUYCHHUE JIJIsl CENIEKIIUN
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[TonoBoe pazMHOKEHHUE, €r0 OTJIMYHUS OT O€CIOI0ro0.

Melios. Craguu merio3a. [Tpouecchl, poucxoasimue Ha CTagusax Meiiosa.
[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonornueckuii CMbICT U
3HaYCHUE MEeN03a

5.4

["ameTorenes - mpouecc oO0pa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kene3bl: CEeMEHHMKHM W sSUYHUKU. OOpa3zoBaHUE U pa3BUTHUE
MOJIOBBIX KJIETOK - TaMmeT (CepMaTo30Ul, SIMIEKIETKA) - CepMaToreHe3 u
ooreHe3. (OCOOEHHOCTH CTPOCHUS SAMIEKIETOK M  CIIEPMAaTO30HUIOB.
OnnonorBopenue. [lapreHorenes

5.5

WunuBunyanpHOe pa3Butue (OHTOT€HE3). OMOpPHOHATBLHOE Pa3BUTHE
(oMOpuorenes). Otambl SMOPHOHATBHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: JApOOJICHHE, TacTpysiius, opraHoresnes. lloctamOpuonansHOE
pazButue. TuUIBl MOCTIMOPHOHAIBHOIO PA3BUTHUS: TMPAMOE, HEMPSIMOE
(mmunHOYHOE). BrusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHM, CTAAUU PA3BUTUS

HaCJICI[CTBCHHOCTI) U N3MCHYHUBOCTb OPTraHU3MOB

6.1

[Ipeamer u 3agaun reHeTUKU. VcTopus pa3BuTua TeHETHKU. Bkiag
POCCHIMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE F€HETUKU. METOIbl TeHETUKHU
(ruOpHUIOJIOTUYECKUN, LMUTOTCHETUYECKUN, MOJEKYJISIPHO-TeHETUUYECKU).
OcHoOBHbIE reHeThYeCKHe NOHATHUS. [ eHeTuueckas CMMBOJIMKA, UCTIOJIb3yeMast
B cXxeMax CKpelMBaHun

6.2

3aKOHOMEPHOCTHM HacJIeJOBaHUs MPU3HAKOB, yCcTaHOBJIEHHbIE ['. MeHnenem.
MonoruOpuaHoe CKpemuBaHue. 3aKOH eAMHO0Opa3usi TMOpPHA0B MEPBOTO
nokosieHus. I[lpaBuino JOMHHMpPOBaHMS. 3aKOH PACUICIUICHHS] MPU3HAKOB.
['mnore3a uwucroTel ramer. I[lonHOe W HENOJHOE JIOMUHHPOBAHUE.
JuruOpugHoe  ckpelMBaHue. 3aKOH  HE3aBUCHMMOIO  HACJEIOBaHMS




npu3HakoB. lluToreHermdyeckue OCHOBBI JUTHOPHUIHOTO CKPELIMBAHHUSL.
AHanusupyromee — cKkpemmBaHue.  VICIOJIb30BaHME — aHAIM3UPYIOLIETO
CKpEIIMBAHUS I ONIPEAEICHUS] TEHOTUIIa 0COOU

6.3

CueruieHHOE HaclieoBaHue mpu3HakoB. PaboTta T. MopraHna no crerjieHHOMY
HaclleJJOBaHUIO TE€HOB. HapylleHne clerieHuss T€HOB B  Pe3yjbTare
KPOCCUHTOBepa. XpOMOCOMHAsi TEOpHUs HACJIEeJACTBEHHOCTU. | eHeTuueckue
KapThl.

['eneTuka moja. XpOMOCOMHOE OMpEACNICHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['oMoramMeTHbIe U TeTeporaMeTHbIe opranu3mMel. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM

6.4

M3menunBoCTh. BHibl ”3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.
Ponp cpenpl B HEHACIEOCTBEHHOM M3MEHYMBOCTU. XapaKTEPUCTHKA
MOAU(UKAIMMOHHON M3MEHUYMBOCTH. BapwalmoHHBIA P W BapUallMOHHAs
kpuBasd. Hopma peakunmm mnpusHaka. KosnuecTBEHHbIE M KayeCTBEHHBIE
OpU3HaKd UM UX HopMa peakiuu. CBoilcTBa MOIU(PUKALUOHHON
VU3MEHYHUBOCTH

6.5

HacnencrBennasi, wiM reHOTHNHMYECKas, W3MEHUMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Mei03 U MOJOBOM Mpolecc - OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTalonHass u3MeH4nBOCTh. Kiaccudukanus myTanuid:
TEHHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacTroTa W IPUYUHBI MYyTalMH.
Myrtarennbie (hakToOpbl. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIIEICTBEHHOU
n3menuyusoctu H.M. BaBuiosa

6.6

['enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETUKHU
YEJI0BEKA: FeHEeaJIOTMYECKUH, OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH,
OMOXMMHUYECKUN, MOJIEKYJISIpHO-TeHeTH4Yeckuil. COBpeMEHHOE OMpeesieHne
TE€HOTHIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ nomompio I11[P-ananmu3a. HaciencTBeHHbBIC 3a001¢BaHMS YSTIOBEKA: TCHHBIC
00JIe3HHU, 00JIe3HW €  HACJIEACTBEHHOW  MPEIPacIioIoKEHHOCTBIO,
XpOMOCOMHbIe Oosie3Hu. ComaTHyecKMe U TeHEpaTUBHbIC MYyTallMH.
[IpuHIMOBl 370pOBOrO OOpasza >KU3HM, JAMArHOCTUKH, MNPOGUIAKTUKH MU
JICUCHUS TeHETUUECKUX 0o0Ie3HEH. MeauKo-TeHeTHUECKOE
KOHCYJIbTUPOBaHKE. 3HAYEHNE MEAUIIMHCKON I'€HETUKH B MPEIOTBPALLICHUN U
JICYCHHMH T€HETHUECKHUX 3a00JICBAHUI YEJIOBEKA

Cenexmust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusa Kak HaykKa U IMPOLECC. 3apOXKACHUE CEIEKIMU U JOMECTUKALUA.
VYuenne H.M. BaBuioBa 0 IieHTpax NPOMCXOXKIEHUS M MHOT000pa3us
KYJbTYPHBIX pacTe€HUM. LIEeHTpBI MPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METO/bI CeNIeKIIMU. MaccoBbIi M MHIMBUAYATIbHBIH OTOOPHI B
CEJIEKIIMU PACTEHUM U KUBOTHBIX. OLEHKa dKCTephepa. ban3kopoacTBEHHOE
ckpeniuBanue - UHOpuauHT. Yucras nuHusg. CKpelMBaHUe YUCTBIX JIMHUM.
['etepo3uc, wunu rtHOpugHas cuja. HepojacTBeHHOE CKpelIMBaHHUE -
aytOpununr. OtnanéHHas ruOpummuzanus U e€ ycnexu. VCKyCCTBEHHBIH
MYTareHe3 M MOJIyYCHHUE TMOJUIIIONJO0B. [JOCTHXKEHUs CENeKIMU pacTeHUM,
YKMBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHosorus kak oTpacib NPpoU3BOACTBA. [ €eHHAs MHXKEHEPHsl. JTarlbl




co3nanus pekomOuHanTtHor JIHK u Tpancrennsix opranmszmoB. Knetounas
uHKeHepus. KiletouHble KynbTypbl. MMKpPOKIOHAIBHOE pPa3sMHOXKEHHUE
pacrennii. KinoHupoBaHME BBICOKONPOAYKTHBHBIX CEJIBCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE U ITHUYecKue Mpodsiembl. MO - reHeTHuecku
MOIM(PUIIMPOBAHHBIE OPTaHU3MBbI

IIposepsiembie mpebosanus K pe3yibmamam 0C80eHUsi OCHOBHOU 00PA308aAMENbHOL

npoepammsl 11 knacca

Kox
MPOBEPSAEMOTO
pe3yJibTata

[TpoBepsieMbie TPeIMETHBIC PE3yJIbTaThl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOMN MPOTPAMMBI CPETHEro 001Iero 00pa3oBaHms

1

ChopmMupoBaHHOCTh 3HAHMA O MECTE W POJHM OWOJOTUHM B CHUCTEME
HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUHA COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHUS;, O
BKJIaJIe POCCUHCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonornu; (QYHKIIMOHATHHOW T'PAMOTHOCTH YeJIOBEKa [JIsl PEIICHUS
YKU3HCHHBIX 337129

YMeHue packpbiBaThb COJEpKaHUE OHUOJOTMYECKUX TEPMUHOB U
NOHSTUN: BUJ, MOMYJSALUS, T€HO(OHM, SBOIOIUS, ABIXKYIIUE CHIIBI
(paxTopsr) ABOJIIOLUH, IPUCIIOCOOTICHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, 3KOJOTHUYECKHe (PaKTOPbI, IKOCUCTEMA, TPOTYIICHTHI,
KOHCYMEHTBI, PEIyLEeHThI, LIENH MUTaHMs, 3KOJOTUYECKass MUpaMUiaa,
ounoreorneHos, ouocdepa

YMeHue uznaratb OMOJIOTMUECKHE TEOPUH (IBOJIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETUYECKass  TEOpPUS  OBOJIOLMH),  3aKOHBl  H
3aKOHOMEpPHOCTH (3apoabiiieBoro cxoacta K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHUH u mytei 3Bomonuu A.H. CeBepiioBa, y4eHus o
ouocdepe B.U. BepHajickoro), onpenensTb rpaHUIlbl UX TPUMEHUMOCTH
K ’KUBBIM CHCTEMaM

YMeHne BIajeTh METOJAAMH HAy4YHOTO TIO3HAHUS B  OWOJIOTHHU
(mabmro/leHne W OMUCAaHWE JKUBBIX CHUCTEM, TPOIECCOB U SIBIICHHIA,
opraHu3amusi ¥ TPOBEICHHE  OWOJOTUYECKOTO  DKCIIEPUMEHTA,
BBIJIBUKCHUE TUIIOTE3HI; BBISIBJICHUE 3aBUCUMOCTH MEXKIY
UCCIIEyEMbIMU BEJIMYMHAMU, OOBSICHEHHE IMOJYYCHHBIX pPE3yJIbTaTOB,
HCTIOJIb30BAHHBIX HAYUYHBIX NOHATUH, TEOPUN Y 3aKOHOB; YMEHUE JI€JIaTh
BBIBO/Ibl HA OCHOBAHUU MOJTYUYECHHBIX PE3YIHTATOB)

YMeHne BBIICNATH CYIIECTBEHHBIC MPU3HAKHA CTPOSHUS OMOJOTHYECKUX
00OBEKTOB:  BWJOB, TOMYJSAWNA, TPOIYIEHTOB, KOHCYMEHTOB,
pEAYLEHTOB, OMOreOIIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOIECCOB
HACJIEICTBEHHOM W3MEHYHMBOCTH, €CTECTBEHHOT'O otOopa,
BUJI000pa30BaHUsl, MPUCIOCOOJICHHOCTH  OPraHU3MOB,  JIEHCTBHUS
HKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA
HPHEPIrUM B HKOCHUCTEMAX, aHTPOIOTCHHBIX M3MEHEHUH B 3KOCUCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB




B Ouocdepe

YMeHue TOpUMEHATh MONy4YeHHbIE 3HaHUA ISl OOBSICHEHHS
OMOJIOTMYECKUX MPOLECCOB M SBJICHHM, ISl MPUHATUS MPAKTUYECKUX
pelleHui B MOBCEAHEBHON KM3HU B LIESIX oOecrevyeHnus 0e30MacHOCTH
CBOETO 3/I0POBbs U 3/10POBbsI OKPYXAIOLIMX JIOJIEH, COOI0IEHUSI HOPM
IPAMOTHOTO IOBEICHUS B OKPY XKaIOLIEH IPUPOJHOMN Cpesie; TOHMMaHue
HEOOXOJMMOCTH UCIOJIB30BaHUS JOCTUKEHUM COBPEMEHHON OMOJIOrUU
JUIsl PAllMOHAJIBHOTO IPUPOIONI0JIB30BaAHUS

YMeHue pemaThb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aJa4n, COCTAaBJIATH
CXCEMBI IIEPEHOCA BEIIECCTB U OHCPIrMU B OKOCUCTEMAX (HCHI/I HI/ITaHI/I}I)

YMeHHue BBINONHATH JIAOOpaTOpHblE M MpakTHYecKue paboTsl,
coOnroAaTh mpaBuja mOpu paboTre ¢ y4eOHBIM M J1aOOpPaTOPHBIM
obopyaoBaHUEM

YMeHue KpUTHYECKH OLICHUBATh W HUHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIIOUAIOIIYIO MCEBJIOHAYYHbIE 3HAHUS
U3 pa3iaudHbIX UCTOYHUKOB (CMMU, HaydHO-NOMyJsipHBbIE MaTEpHUalbl);
paccMaTpuBaTh TII00aTBHBIE YKOJIOTHIECKUE MPOOJIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITUIO
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YMeHue co3maBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHUS,
000011ast OMOIOTHYECKYI0 HH(POPMAIINIO M3 HECKOJIbKHX MCTOYHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH

lIposepsiembie snemenmol cooepacanus (11 knacc)

Kox

[TpoBepsieMblil SJIEMEHT COJIEPKAHUS

DBOJIIOIMOHHAS OWOJIOTHS

1.1

DBOJIONMOHHAS TEOpUsI U €€ MEeCTO B OMOJIOTHH.

CBuzerensctBa 3BOMOUMU. IlaneoHTONOrM4ecKkue: MOCIEI0BATEIBLHOCTD
MOSIBJICHUSI BUJOB B MaJICOHTOJOTUYECKON JIETOMUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cXoAcTBO U pasznuuue (ayH U ¢Giaop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJACTBA U PA3IMYUsl SMOPHOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHUYHBIE,
aHAJIOTMYHbIC, pPYJUMEHTapHbIE OpraHbl, araBU3Mbl. MOJEKyISpPHO-
OMOXUMHYECKUE: CXOACTBO MEXaHW3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MEeTa0O0JMYECKUX MyTEN y BCEX OPraHu3MOB

1.2

OpomtounoHHas Teopusa Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBHOKYIIME CHIIBI 3BOIOIMHN BUIOB 1O JlapBuHY (M30bITOYHOE
Pa3MHOXKEHHE TPU OrPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAS
W3MEHYUBOCTh, 00pH0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Teopus 3BoOIMU (CTO) U OCHOBHBIE €€ MOJIOKEHUS.
Muxkpo3Boitonus. [Tonynsius Kak eJMHUIA BUJA U DBOJIIOIUU

1.4

JBrokyuie cuibl ((pakTopbl) SBONIOLMM BUJIOB B IpHpojae. MyTallMOHHBIN
IpOLECC U KOMOMHATUBHAS U3MEHYUBOCTb. [ lomyIsiliiOHHBIE BOJIHBI U Apeiid
reHoB. M3omsiimst u murpanusi. EcrecTBeHHBI 0TOOp - HaMpaBISIOMIUI
(dakrop »Bostonn. opmbl €CTECTBEHHOT0 OTOOPA.




[Tpucnoco0neHHOCTh OPraHu3MOB KakK pPe3ynbTaT 3BoJrouud. [Ipumepsr
IpUCTIOCOOIeHUI y opraHu3MoB. Apomopdo3bl U uanoaaantauuu. Bug u
Bug0oOpazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpMBI BHA000pa30BaHUS:
reorpauyeckoe, IKOJIOTHYECKOE

1.5

Makpossomonusi.  Dopmbl  3BomOIMU:  PuiieTHYECKas, JAUBEPrEeHTHAs,
KOHBEpIreHTHas, mapajuienbHas. HeoOpatuMocTs 3BOTIOIINHN

Bo3HukHOBEHUE U Pa3BUTHC ) KU3HU HaA 3emie

2.1

JloHay4Hble MpPENCTABICHUS O 3apOXKICHHUM >KU3HH. HayuHble rumoressl
BO3HMKHOBEHUS KU3HU Ha 3emiie: aOMoreHe3 U maHcrepMmusi. XuMudecKkas
ABOJIOLMS. DKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOW IBOJIOLIHM.
Hauanpaple 3Tamne1 6nonorndeckoit sBosroruu. ['unoreza PHK-mupa. [1epBrie
KJIETKH U UX 3BOIIOLUA. POPMUPOBAHME OCHOBHBIX T'PYIII KUBBIX
OPTaHU3MOB

2.2

PazButne xu3Hu Ha 3emsie mo spam u nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas Ipel. [lameosolickas spa U €€ Mepuoibl: KEeMOPUMCKUM,
OPAOBUKCKUH, CUIIYPUMCKUW, INECBOHCKHUM, KaMEHHOYTOJIbHBIA, IEPMCKHUM.
Meso3olickass 3pa M €€ IEepuOAbl: TPHUACOBBIM, FOPCKHM, MEIOBOM.
KaliHo30Mickas 2pa W €€ Tepuolbl: MaJCOTC€HOBBIM, HEOTC€HOBBIN,
AHTPONOTEHOBBIM. XaAPAKTEPUCTUKA KIMMATa U I'€0JOTUYECKUX IPOLECCOB.
OCHOBHBIE ATaIlbl SBOJIIOIMU PACTUTEIHHOTO U KUBOTHOT'O MUpA.
Apomopho3bl y pacTeHuil U )KUBOTHBIX. [l0siBIIeHNE, paclBET U BEIMUPAHHE
TPYII )KUBBIX OPTAaHU3MOB
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Cucrema OpPraHu4cCKOro MHpa KaK OTPaAKCHHUC 3ISBOJIIOLIUU. OcHOBHBIC
CUCTCMATHYCCKUEC I'PYIIIBEI OPraHu3MOB

24

DBoIONHS YeI0BeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BuTHe nmpeacTaBiaeHui o
MIPOMCXOXKICHUN YeJIoBeKa. MeTonbl u3yueHus: antpornorenesa. CxoacTa u
pasnuyus 4elnoBeKa W KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOXKEHHE YeIOBEKa.
Jewxkymme  cuibl  (paktopel)  anTpomoreHne3a.  HacnencrBeHHas
U3MEHYUBOCTh M €CTEeCTBEHHBIN O0TOOp. OOIIECTBEHHBINM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIIUICHHUE, PEYb

2.5

OCHOBHBIE CTJIMM U BETBH 3BOJIIOIMYU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbiid, YenoBek npsaMoxomsimuii, YemoBek HeaHAepTalIbCKul, YemoBek
pa3yMHbIi. Haxoku HCKOMaeMbIX OCTAHKOB, BPEMS CYIIIECTBOBAHUS,
00J1acTh pacnpocTpaHeHus, 00bEM roJIOBHOTO M0O3ra, 00pa3 KU3HU, OPYIus

2.6

YenoBeueckne packl. OcHOBHblE  OosbllIM€  pachl:  €BPOIEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJOMIHAs (PKBATOpUAIbHAs), MOHTOJIOMIHAS
(a3smarcko-aMepukaHckas). YUepTel MPHUCIOCOOJIEHHOCTH IpeacTaBUTeNei
YeJI0OBEUECKUX pac K YCJOBUSM CYIIECTBOBaHMS. EIMHCTBO uenoBedecKHX
pac. Kpurtuka pacuzma

OpraHu3mbl 1 OKpY>Karolas cpeja

3.1

DKOJIOTHS KaK HayKa. 3aJladyu U pa3feibl SKOJOTUU. MeToIbl SKOJTOTHYECKUX
UCCIeNOBaHUM.  DKojlorhueckoe MupoBos3peHue. Cpenpl  oOUTaHMS
OpraHU3MOB: BOJHAA, Ha3eMHO-BO3/1ylIIHAs, ITOYBEHHAS,
BHYTPUOPTraHU3MEHHAs

3.2

Oxkonornueckre ¢akropsl. Kriaccudukamuss 3KOJIOTHYECKUX (DAKTOPOB:
abuoTnyeckne, OMOTUYECKHUE U aHTPONOTreHHbIe. JlefiCTBHE IKOIOTUYECKUX




(GhaKTOpPOB Ha OPTAHU3MBI

3.3

Abuotnyeckue (pakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoToneprnoausm.
[IpucnocoGneHus OpraHu3MoOB K JEUCTBUIO aOMOTUYECKHX (AKTOPOB.
buonornyeckue puTMbl
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buotnueckue (bhaKkTopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUI:
KOHKYPEHIIUS, XWIIHAYECTBO, Mapa3uTU3M, MYTYaJIU3M, KOMMEHCAJIU3M
(HaxJICOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M, HEUTpain3M. 3HaueHUE
OMOTHYECKUX B3aUMOJCHCTBHM JIJIsi CYyIIECTBOBAHMS OPTaHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPAKTEPUCTUKU Momyiasiuuu. (OCHOBHBIE IOKAa3aTean
MONYJISINUU: YUCIEHHOCTD, INIOTHOCTD, POXKAAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JInHaMyKa YuCIEHHOCTH MOIYJISIUU U €€ PEeTYJIIALHUs

COO6I].[CCTB3 H 3KOJIOTH4YCCKHUE CUCTCMbI

Coo01miecTBO OpraHu3mMoB - OnorieHo3. CTpyKTypbl OMOIIEH03a: BHI0BAs,
MIPOCTPAHCTBEHHAs, Tpoduyeckas (muimieBas). Bumasl-momuHantel. CBs3u B
OuoIeHo3e

4.2

DKOJoTU4ecKre CUcTeMbl (dKocucTembl). lloHsTne 00 »dKocucTemMe U
ouoreorieHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BemecTB M TOTOK SHEPTUU B
skocucteme. Tpoduueckue (TuieBbie) ypoBHHU 3KOCUCTEMBI. [TutiieBbie 1ienu
u cetu. OCHOBHBIC TIOKa3aTeNd SKOCUCTEMBI: Onomacca, MPOAYKIIHUA.
DKOJIOTUYECKUE MTUPAMUIBI: TIPOAYKITNH, YHCIICHHOCTH, Onomacchl. CBOCTBA
AKOCUCTEM: YCTOMYUBOCTh, CAMOpPEryJsiius, pazsutue. CyKieccus

4.3

[TpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOMHOTO
WUTH TITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonormueckoe W XO34WCTBEHHOE  3HAYCHHE  arpodKOCHUCTEM U
ypboskocucteM. buopasnooOpaszue kak (HakTop YCTOMUYHBOCTH 3KOCHUCTEM.
CoxpaHeHne OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emMIie

4.4

VYyenne B.M. Bepuaackoro o 6uocdepe. ['paHuipl, coctaB u CTpyKTypa
ounochepsrl. Kuoe BemecTBo u ero pynkmuu. OcodeHHOCTH OHMOCPEphl Kak
rio0anbpHOM dKOCcHCTEMBI. JIMHAMUYeCcKoe paBHOBECHE W OOpaTHas CBS3b B
onochepe. KpyroBopoTsl BEmeCTB M OMOTC€OXUMUYECKHUE ITUKIIBI JIEMEHTOB
(yrnepoma, azota). 30HanBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYITTH

4.5

UYenoredecTBo B Onochepe 3emiii. AHTpONOTeHHBIE U3MEHEHU B Onocdepe.
['moGanbHbIE IKOIOTUYECKUE MPOOTIEMBI.

OcHOBa paNMOHAILHOTO YIPABIEHUS NPHUPOAHBIMH pECypcaMd € HX
ucrosib3oBanue. JloctuxeHus: OMOJOTUN U OXpaHa MPUPOJIBI

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MMPOIIECCA

l.

[Taceunuxk B.B., Kamenckuit A.A., Pyb6moB A.M. u apyrume/llon pen.

[Taceunuka B.B. «buonorusy, yaeonuk 10 xacc.
2. Tlaceunmxk B.B., Kamenckuit A.A., Py6moB A.M. u apyrume/llonm pen.
[Taceunuka B.B. «buonorus», yuebnuk 11 knacc.




