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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUYECKYIO OCHOBY JUIS OIpEICIICHUS
MOJX0A0B K (opMUpOBaHHIO cOAepkKaHUA Y4eOHOro mnpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUss W TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJIOXKEHHUS 00
O0MmMX LEeNAX W MPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpasoBanus B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienu(uke OHOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW TMPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIUTaHUS W pa3BUTUA OOydaromIMXCsl CpeacTBaMM YydeOHoro mnpeamera «buonorusy,
ompenenseT 00sf3aTENbHOE MPEIMETHOE COJEpKAHHE, €ro CTPYKTYpY, pachpelelieHHe o
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs] y4eOHOTo marepuana ¢
YIETOM MEXIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEILHOTO TMpOIecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarONINXCS.

B mporpaMme 1o OHOJOTHHM TakKe YYHTHIBAIOTCS TpPeOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaMm oOydeHHs B (opMupoBaHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JNEATENHHOCTH/YIECOHBIX NEHCTBHI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIii YPOBEHb) peai30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHUU Ouosioruu, Onarojapss 4eMmy B HeH MNpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMM  JIMYHOCTH, SKOJOTHYECKOrO  MBIIIJICHHUS,
MIPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONOTMYECKUX TEOpHUd, a TaKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTHM YIENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl PEIICHUS MPUKIAIHBIX 3374, B TOM YKCie: TPOPUIaKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YENOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 11€JIECO00pa3HOT0 MOBEIEHUSI B OKPYXKAloIlel MpUpOJHON cpere,
aHaJlM3a BIMSHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJIOBEKAa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npeamera «bHOIOrus» MPOJUKTOBAHO HEOOXOIUMOCThIO 00ECIIeUeHUsI YCIOBUM A peleHUs
OJTHOM M3 aKTyaJbHbIX 33Jau HIKOJBHOTO OMOJIOTMYECKOro 00pa30BaHus, KOTOpas MpeArnoiaraer
¢dopmMupoBaHUe y OO0YYarOUIUXCS CHOCOOHOCTH AJaNTHPOBATHCS K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHHe Yy OOyJaroIUMXCs IMPEJICTaBICHUH O HAy4HON KapTUHE MHpA,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NpUpPOE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allil W DBOJIIOLUH, CO3MaET YCIOBMSA JJs: TO3HAHUS 3aKOHOB MKHBOW TNPUPOJBI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3o0macHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpmoe 3HadeHwe OMOJIOTHS WMEET TakXkKe JUIs pEIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a[a4u CpelHero oouiero oOpa3oBaHus, conuann3anu odyqaromuxcs. M3ydyenue



ouosorun obecrnieunBaer YCIIOBHS JUTS (bopmMupoBaHUS MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPHI, CIHOCOOCTBYET
MHTETpalui OMOJIOTUYECKUX 3HAHUU C TPEACTABICHUSMH W3 JPYTUX Y4EOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O NMpeIHa3HAYCHUHN YIeOHOTO
npenmera «buosjorus» cocraBWIM OCHOBY Ui ONIpPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHHUIO €TO COJIEPKAaHUS, IPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OTt0op conepxanust yuebHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: AOJHKHbI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIE 11 (DOPMUPOBAHUS OOIIEH KyIbTYpBI, OTPEIEISIONINe
a/IcKBaTHOE TIIOBEJICHHE YeJOBEKa B OKpYXalollell NpHpoaHOl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cuUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUs, KOTOpble CIyKaT OCHOBOM i (QOpMHUpOBaHUs
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa W I[EHHOCTHBIX
OpHEHTALMIX JIMYHOCTH, CHOCOOCTBYIOIINX T'YMaHU3allMU OHOJIOrMUYECKOro 00pa3oBaHMsL.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B HporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHs] 3HAaHUN 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIONMHM. B cooTBeTCTBMM C 3TUM B
CTPYKType ydueOHOTro npeamera «buoiorus» BBIIEIEHBI CIENYIOIINE COJIepKaTelbHbIe JTUHUU:
«buonorus xkak Hayka. MeTo/pl HAydHOTO NO3HaHUs», «KieTka kak Ouosiornueckas CUCTeMay,
«Opranusm Kak 6uosnoruyeckas cucreMa», «CucremMa 1 MHOrooOpa3ue OpraHu4ecKoro Mupay,
«OBOJIIOLIHS KUBOH MPUPOIBD», « IKOCUCTEMBI U IIPUCYLTUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJICHHE
oOy4aromUMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB JKUBOM MPUPO/IbI U PEILIEHUs] Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOY4alOIIMMHUCSA CHUCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOPHsX, YYECHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEJICTAaBICHU O ECTECTBEHHO-HAYYHOM KapTMHE MHpa, O METOJaX HAay4HOIO I03HaHUf,
CTPOCHHUH, MHOIo0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOydaroLUXCs IO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX M TBOPYECKHX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HAyYHBIX B3IJISJIOB,
U U NMOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y OOydaroumxcsi oOmeld KyJabTypbl, (YHKIMOHAIBbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIEro MHUpa >KMBOM MPUPOJABI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX MPH U3Yy4EHUN OMOJIOTHH;

¢dopMupoBaHue y OOYYarOIIUXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUYEHUE OMOJIOTHYECKUX
3HAHUW B MNPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTHM TIO3HAHHUS YEIOBEKOM >KHMBOHM MPUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IEHUS] ITUYECKUX HOPM IIPU MPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHNUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOM
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MPUMEHCHHE TPUOOPETEHHBIX 3HAHWUN M YMEHUN B TIOBCEJHEBHOW JXWU3HU IS OICHKH
MOCIIE/ICTBUI CBOCH JEATENBHOCTH IO OTHOIICHUIO K OKpY)Karollel cpene, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHKE U COONIO/ICHNE Mep TTPODUIAKTUKY 3200 IeBaHUN.

B cucteme cpennero oobiero oopasosanus «buonorusy», uzydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TPEMETHI.

st u3ydenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOJAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTMH C OOLECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETHKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPHUPOAbI (HAOII0EeHHE, SIKCIIEPUMEHT, ONKMCAaHUE, U3MEpPEHUE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NpPaKTHYeCKUE PadoThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTiauune KUBBIX
CUCTEM OT HEOPraHUYEeCKOW MPUPOIBI.

CpoiicTBa OwocucteM ¥ HX pa3HoOOpaswe. YPOBHHM OpraHu3allud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHH OpraHU3allié KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  BJIEMEHThl:  MaKpOAJIEMEHTHI,
MHKpPO3JI€MEHThI. Bo/ia 1 MuHEpanbHbIE BEILIECTBA.

@yHKIMU BOJbI M MHUHEpaJIbHBIX BelECTB B Kkierke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenune 6enkoB. AMMHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnnMmebie
U 3aMEHHUMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorundeckue GyHKIUN OEIKOB.

®epMmeHTbl — OHonoruyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamunbel.  Otauuus  (epMeHTOB  OT
HEOPraHMYECKUX KaTaIn3aToOPOB.

VYraeBoJipl: MOHOCaxapupsl (TJII0K03a, prbo3a U Je30Kkcuprbdo3a), aucaxapuasl (caxaposa,
JIaKTO3a) W TMoJMcaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUl0j03a). buonorunueckue ¢GyHKIUU
YTJIEBOJIOB.

Junuapl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK u PHK. Hykineotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxmmu PHK. Bugsr PHK. AT®: crpoenue u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kilerounas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas xuBas cucreMa. OOLue Npu3Haku KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oellka.

Tumbl  KIETOK: dyKapuOTHYeCKass ©  mpokapuoTthdeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHdeckoi kietku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKOU KIIETKH.
OCHOBHBIE OTIINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIHH.
[Inazmatuueckass MemOpaHa, e€ cBoiictBa M (QyHKuuu. llutomnazma u €€ opraHoujpl.
OnnomeMOpannblie opranouas! kietku: DIIC, anmapar I'onbaxu, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUM W IUIACTH.
Buner nnactun. HememOpanHbie opraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA EHTP, EHTPUOIIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: sijaepHas 000J04YKa, KapuoIuiazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsanu, M. Illlnelinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MPHUPOJIE»,
«PacrpeneneHrne XuMUYECKMX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CtpoeHue Moiiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenne mosekynbr ATy, «CTpoeHrue 3yKapuoTUYECKOM
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpOoeHMe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Aapa KIETKN», «YTIEBOABD, «JIumuasm.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyHOBaHHE Al HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHbIX, KUBOTHBIX M OaKTEpUaIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJMTHUECKOM aKTUBHOCTH (EpPMEHTOB (Ha
IIPUMEPE aMUIIa3bl WIN KaTajaasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOeHMs KIETOK pAacT€HUH, XUBOTHBIX MU
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0OMU3M. ACCUMWISIHS (IJTaCTUUECKUd OOMEH) U
TUCCUMIIIALUSA (SHEpreTUYecknii 0OMeH) — IBe CTOPOHBI €AMHOTO TNpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOo(HBIA U rereporpodHslii. Pors depmenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN S3HEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass a3bl ¢orocunTe3a. Peakuuu QoTtocunTesa.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3a IS )KU3HM Ha 3emiie. BiusHue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XeMocHuHTe3. XEeMOCHHTE3UpYoIue OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SHEpreTuaeckoro ooMena. ['nmmkomnms. bpoxenne u
ero Buabl. KuciopogHoe oOKucCI€HHME, WIM KJIETOYHOE JpIXxaHue. OKHUCIUTENIbHOE
dbochopunmmupoBanue. DPPEKTUBHOCTh IHEPTrETUISCKOTO OOMEHA.

Peakium marpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JIHK. Peammzamus
reHeTuYecKoil uHopmanuu B Kierke. ['eHeTnueckuil koa M ero cBoiicTBa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Drtanbl Tpancisuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle ¢opmbl ku3Hu — Bupycel. Hceropus oTkpeiTus Bupyco (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpycoB. baktepuodaru. boneznu
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nMMmyHoneuuTa yeroBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIILMS, peBepTaza M HHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIM.
JdemoncTpaumnu:

[Toptpersr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunbl  muraswms», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oOMeny», «Ximopormiact», «Potocunres», «Crpoenune JIHK», «Ctpoenune u
¢dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckud  koay», «Bupycei»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWla, Oakrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammmukanuu «Yasoenne JIHK u tpanckpunuwms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moelb CTpykTypsl JJHK.

Tema 5. PazMHokeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounsrii MK, WM SKU3HEHHBIM UK KieTku. MHTepdaza m muto3. [Iporieccsr,
npoTekaromue B uHTepdase. Permmmkanus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIl. J[MIUIOMIAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS W MHIWBUIYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTaJAMSIX MUTO3a. BHOJIOTMYEeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecrmolioro
pPa3MHOXKEHHUS: JIeJICHHE HaJBOE, TOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiio3. Cragun wmeio3a. I[lpomeccel, nmpoucxonsuiue Ha craausax Mmenosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIC 1 3HaUEHUE Meio3a.

I'amerorenes — mporiecc 0Opa3oBaHMsI MOJOBBIX KIETOK Yy )KUBOTHBIX. [10JIOBBIE *Kene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SHIIeKIIeTKa) — crepMmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpPOEHUS SHUIEKIETOK U
cnepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHUOHABHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel SMOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacCTpPYJSIus,



opradoreses. IloctamOpronaibHOE pa3BuTHE. THUNBI MOCTIMOPUOHAIBHOIO PA3BUTHS: IPSIMOE,
HenpsMoe (MYMHOYHOE). BimsiHue cpeasl Ha pa3sBUTHE OPraHU3MOB, (DAKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHMSI: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHUE pPacTeHUN», «JleneHne KIEeTKU
Oaktepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIICTOUHBIA UK,
«Permmukanua JITHK», «Mwutosy, «Meio3», «lIpamoe u Henpsmoe pa3Burue», «l'amerorenes y
MJIEKOTIUTAIONINX U YesloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CrepMaTo30U/Ibl MIIEKOIUTAIOIIETOY,
«nneknerka miekonurarouiero», «KapuoknHe3 B KIETKax KOpellKa JIyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, mogens meTagazHoil XpoMOCOMBI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast padota Ne 4. «M3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. lMcropus pas3BuTug TreHeTHMKH. Ponb nurosoruu u
SMOpHUOJIOTUY B CTAHOBJICHUH T€HETUKU. BKita pocCUiCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, HUTOTeHETUYECKUd, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HCIIOJIb3yeMasi B
CXE€MaX CKpEUIMBAHMII.

3aKOHOMEPHOCTH  HACIENOBaHUS  IPU3HAKOB, ycTaHOBJIeHHble [.  MeHnenem.
MonorubpuaHoe ckpermuBaimie. 3akoH equHOo00pa3zust THOPHIOB repBoro nokosieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe CKpellMBaHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEe CKpEllMBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBanue npusHakoB. Pabora T. Moprana mno CHEIJICHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clernieHys TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUs HACIIEACTBEHHOCTH. | eHETUUECKUE KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE MOJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporameTHble OpraHu3Mbl. HacrnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
I0JIOM.

N3menunBoCcTh. Buibl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HAacIeACTBEHHasA. Pomb cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOIU(PHUKAIIMOHHON HM3MEHYMBOCTH.
Bapuannonssiii psan u BapuanonHast kpupas. Hopma peakuuu npusnaka. KoimuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIU(UKAIIMOHHONW W3MEHYNBOCTH.

HacnencTBeHHasi, M reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHUYHBOCTb.
Meiio3 © 1O0JIOBOH TpollecC — OCHOBAa KOMOMHAaTUBHOW HW3MEHYMBOCTH. MyTallMoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'e€HOMHble. YactoTa U



OpUYMHBI MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BHesniepHas Hacia€e1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuortun dyenmoBexka. OCHOBHbIE METOJbl T'€HETUKHU YeJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHHM, OHOXUMHYECKUH, MOJEKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpENeNIeHUEe TIEHOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIUpPOBaHKHE, B TOM umcie ¢ mnomomisto [II[P-ananmu3a. HaciencrBeHHbie 3a00sieBaHMs
YyelloBEeKa: TIeHHble 0o0Jie3HH, OOJIE3HH C  HACJIEICTBEHHON  IPeapacIosioKEHHOCTBIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTauMu. CTBOJOBBIE KIIETKU.
[IpuHUMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, NIPO(UIAKTUKN U JICYEHHS] T€HETUYECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHWE MEAMIIMHCKONW TE€HETHKU B
MPEeIOTBPAILIEHNH U JICYEHUU T€HETUYECKUX 3a00JI€BaHUI YeTIOBeKa.

JdemoHncTpauuu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE M €r0 HUTOTE€HETHYeCKas OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI AUTHOPUAHOTO CKPELIUBAHUSY,
«Meiio3», «B3auMoaeincTBre auieNbHBIX T€HOBY, «['€HeTHYecKkne KapThl PACTEHM, )KUBOTHBIX
n 4YenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl 4yenoBeka U JKUBOTHBIX», «Buasl wu3mMeHuUHBOCTHY, «MoaudukanumoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTannoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojeau-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemomnHoe
IoMHUHUpOBaHue», «lurubpunnoe ckpemmBanue», «llepekpéct Xpomocom», MUKPOCKON U
MuKpomnpenapat «/{po3oduna» (Hopma, MyTanuu GOpMbI KPbUIbEB M OKPACKU Tena), repbapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOMpEnapaTaxy.

JlaboparopHas padota Ne 6. «M3yyenne MOAUPHUKAIIMOHHON U3MEHUNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BapUALMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AnHanu3z wmyrtanmuili y JOpo30ouibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATH3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MpoLECC. 3apOKICHUE CEIEKIMH U nomecTukanus. Yuenne H. W.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTYpHBIX pacTeHHil. LleHTps
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOJBI CENEeKIIMU. MacCOBBIi U WHAMBUAYAIbHBII OTOOPHI B CEIEKIIUU
pacteHuil u kMBOTHBIX. OlleHKa 3KcTepbepa. BIM3kopoAcTBEHHOE CKpeIUBaHUEe — WHOPHIMHT.
Uucras nunus. CkpemmBaHWe YWCTBIX JHUHUWA. [erepo3mc, wunm TUOpUIHAS CHIIA.
HepoactBenHoe ckpemuBanue — ayrOpuaunr. OtnanéHHas rulOpuauzanus U e€ yCHexH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kKak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHot JIHK wu Tpancrennbix opranum3moB. Kierounas wumxenepus. Kietounsle
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiIlOHMpoBaHME BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHU3MOB. OKOJOTMYECKME U ATHueckue Impobiemsl. MO —
F€HETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper m cxembl: KapTa «LIeHTpBI NMPOUCXOXKICHHUS M MHOTO00pasusi KyJIbTYPHBIX
pactenuit», «llopoapl nomMalHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemuka M. @. MHWBanoBay, «llomumioumus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypel M KIOHHpoBaHHUE», «KoHCTpynpoBaHHE M MEpPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IUIOJOB M KOPHEIUIOAOB JTUKUX (OPM M KYJIbTYPHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX0351IICTBEHHbIE PACTEHUSI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEeJNEKIIMH PACTeHUM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIN Y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipennochlik BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPHUU. DBOJIIOIMOHHAS TEOpUS U €€
MecTo B OnoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE OUMOJIOTUN U APYTHX HAYK.

CupnerenbctBa sBomonuu. [lageoHTosioTHYECKUE: TOCIEA0BATEIBHOCTh  MOSIBICHHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETOMHUCH, epexoanbie popMbl. buoreorpaduueckue: cxoICTBO
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpHOJIOrMYEcKHe: CXOJCTBA U PpazNuuusg SMOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIC, PYIUMEHTApHbIE OpPTraHbl,
aTaBU3MbL. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomiormonHas teopus Y. JlapBunHa. Ilpeamochuiku BO3HUKHOBEHMSI JapBHHHU3MA.
JIBukymue Ccuiibl  dBOJMIOLMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHUYEHHOCTH PECYpPCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOopb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrerndeckas Teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosronust. [Tomysasuus kak eqMHNALA BUA U SBOJIIOLUH.

JBmwxyie cuibl ((hakTophl) 3BOJIOLNUN BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U Jpeid reHoB. Mzonsmus u
MUTPALIUSL

EctecTBennslii oT60p — HampaBisiomuid ¢aktop sBomound. PopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bostouuu. [Ipumeps nmpucnocobiaeHuit
y Opranu3mMoB. ApoMop(h03bl U UIMOA AT TAIHH.

Bun u BunmooOpazoBanme. Kputepum Buma. OcHOBHBIE (POpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BoOJIONUM: (puseTHYecKasi, ITUBEPreHTHas, KOHBEPreHTHasd,
napaienbHasi. HeobpaTtuMocTs 3BOTIONNH.

[IpoucxoxxaeHue  OT  HECHEUMATU3UPOBAHHBIX  IPEAKOB. [Iporpeccupytomas
crienuranu3anus. AfanTuBHas pajuanus.

JdemoHncTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkensb, @. Mromep, A. H. CeBepiios.

Tabmuuet u cxembl: «Pa3BuThe OpraHMdeckoro wMmpa Ha 3emiiey, «3apoJbIIlu
[I0O3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «PopMbl OOppOBI 3a CYLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTrOOOpasue coOpTOB pacTeHui»y, «MHOTooOpasue mnopos
KUBOTHBIX», «[Tomynsumy, «MyranuoHHas U3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Unmoanantanum», «OOmas aereHepauusy», «/Bwxyiume cuibsl sBosonun», «Kapra-cxema
Mmapuipyra nyremectBus Y. Jlapsuna», «bopb0a 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3moBy, «[ eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HabOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KUBOTHBIX», MOeNb «OCHOBHbBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas Moienb «CTpOeHKE TOJIOBHOTO MO3ra ITO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuleKus «@POpMBI COXPAaHHOCTH HCKOIAaeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct xpomocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (HOpMma,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPUIOY.

Jlabopatopunass pabota Ne 2. «OmnmcaHue NPUCTOCOOICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble IPEACTABICHUS O 3apOXKIACHUM XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emsie: aOMOreHe3 M MaHcrepMus. XUMHUYecKas SBOJIONUS. AOHMOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCICPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOHN 3BoJronr. HavanbHble 3Tanbl Ononoruveckoit ssomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHNE OCHOBHBIX IPYII AKUBBIX OPraHNU3MOB.

PazButne xu3Hu Ha 3emie no 3pam u nepuoaaMm. Karapxeld. Apxelickas
npoTepo3oiickas 3pel. [lameosoiickas spa m €€ mepuoabl: KeMOPUHCKHHA, OPIOBUKCKHUH,
CUJIIyPUNCKHM, IEBOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iickas 5pa 1 €€ IEpPUObl: TPUACOBBIN, FOPCKUH, MEJIOBO.

KaiiHo30licKas 9pa u €€ epuoIpl: ajJeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIUMaTa U TeO0JOTMYecKHX IpoueccoB. OCHOBHBIE 3Tambl IBOJIOLUN
pPacTUTENILHOTO U JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHH U >XKUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakKeHue 3BOJIIoLMU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIBl OPraHU3MOB.

OBOJIOLMS  4eloBeKa. AHTpONOJIOTHMsSI Kak Hayka. Pa3BuTHe TNpeAcTaBlIeHUN O
IIPOUCXOXKICHUN UeloBeKa. MeToibl u3ydeHus aHTponoreHesa. CxoACTBa U pa3IMuus YEIOBEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKA.



JBwxyme cuibsl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTeCTBeHHbIN 0TO0p. OOIIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAa, MBIIJICHHUE,
peub.

OcCHOBHbBIE CTaJUU U BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YEIOBEK yMEJbIi,
Yenosek mnpamoxoadamui, YenoBek HeaHaepranbckui, Yenosexk pasymubii. Haxonxu
HCKOIIA€MBIX OCTaTKOB, BpEMS CYLLECTBOBaHUS, 00JIACTh PAaCHpPOCTPaHEHUs, 0O0bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOMHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouHas  (9PKBaTOpHallbHAas), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJICTaBUTENIE YENIOBEYECKMX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpurnka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHmuecKkoro
Mmupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapumoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHuYecKkoro Mupay», «CpaBHEHHE aHAaTOMHUYECKHX YepT CTPOCHMUS
YelloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajleOHTOJOTHYECKUX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YenoBeduecKre pach».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAIONMTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WJIN H300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOTIEPHI, pyomsia, ckpebdiia), TeOXpOHOJIOTHYECKass TabIuIa,
KoJuteKus «@OopMbl COXPAHHOCTU UCKOTIAEMBIX KUBOTHBIX U PaCTEHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktrueckas pabota Ne 1. «M3ydeHue UCKOMMAaeMbIX OCTaTKOB PAaCTEHUHN M KUBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Kal0IIas cpeaa.

DKonorusi Kak Hayka. 3aauyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYECKHX
UCCIEeIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHHWsl ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MYIIHAs,  IOYBEHHAs,
BHYTPHUOpPTaHU3MEHHAsI.

DOkonorudeckue Qaxtopsl. Kiaccuduxamus sxosnornueckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpOToreHHbIe. JlelicTBre IKOJIOTHYeCKHX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  (GakTOpel:  CBET, TeMIleparypa, BIaxHOCTb. DoTomneproau3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBUIO abHOTHUECKUX (PaKkTOpoB. bruonornyeckue puTMsl.

buotnueckne daktopbl. Buapl OHOTHYECKHMX  B3aUMOJICHCTBUIN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero Gopmbl. [lapasuTusm, koomnepamus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAINU3M, HEWUTpaTu3M. 3HadeHHEe OMOTHYECKHX
B3aUMO/ICHCTBUI 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEpPUCTUKU monyasuud. OCHOBHBIE MOKa3aTead MOMYJISLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POJAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Peryisiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. T'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJISLHMU
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomnorudeckne 0cOOEHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnas padorta Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuueckas padota Ne 2. «Iloacd€r mIOTHOCTH MOMYJSALMA pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3.  CTpykTypbl  OuoOlleHO3a:  BHUOBasd,
MIPOCTPaHCTBEHHasd, Tpouueckas (numieBas). Bunpi-nomunanTsl. CBA31M B OMOLIEHO3E.

Okojnorudeckre cucreMbl (3kocucremsl). IloHstne 006 skocucreMe U OHOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IMPOJIYLEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE TIOKa3aTeNd 3KOCHCTEMBI: Ouomacca,
MPOJIYKIHS. ODKOJOTUYECKHE MUpaMUAbL: MPOAYKIUH, YHUCIEHHOCTH, OnomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPO3IKOCHUCTEMBL. YpOOsKOocHucTeMbl. buonorudyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB u cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Obuocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LMKIBI AJIEMEHTOB (Yriepoja, aszora).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHUs B Onocdepe. I modanpHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U YenoBedecTBa. CoxpaHeHne OHopazHOOOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOTHBIMU PECypCcaMu U HX
ucrnoJib30Banue. J{oCTikeHus OUOIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuel u cxemsl: «Ilumessie nenu», «buoneHos: coctaB u cTpykrypay, «lIpupoansie
coobuiectBa», «llenn nuTaHus», «Kojoruueckas nupamuaay, «buocdepa M yersoBEK»,
«JKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jjeca», «buoneHos
BoJoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxHeilme MCTOYHHMKHM 3arps3HEHHMsS BO3IyXa M TPYHTOBBIX BOI», «llouBa — BakHeiIas
cocrasistonas ouocheps», «PakTopsl Aerpaganuu NouB», «[lapHukoBsIi AP dexT», «DakTopb
pazmoaKTUBHOTO 3arpsi3HeHus onocdepsl», «O01mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHnocdepe», «O30HOBBIN 3KpaH Onochepsl», «Kpyrosopot yriepoga B OGuocheper,
«KpyroBopot azoTa B IpUpoAE».

Ob6opynoBanue: MO/I€Jb-aNIUINKAL U «Tunuuxsle OMOLIEHO3BI», repbapmii
«PactutenbHple  coolmiecTBa», Kowiekuuu — «buoneno3», «Bpemutenu — BaxHEHIINX



CEeNTbCKOXO3SUCTBEHHBIX ~KYJABTYp», TepOapuu ¢ KOJUIGKIMHM pPACTEHUH W  KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBbIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro Buja, KpacHas kaura Poccuiickon
®enepanyn, n300paXKeHIsI OXPaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBauBarTcs TpeOOBaHUS K pe3yjabTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpelHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «bHOIOrvs» BBIICICHBI
CIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCA  POCCUMCKOM  TpagaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIHLHOCTH W CaMOOIPEACIICHUIO,
HAIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHAMPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BUTHS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JCATCNLHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEITU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIMIHOCTHBIE Pe3y/IbTaThl OCBOCHHS TpeaMmeTra «BHOJOTHsS» IOCTHraloTCs B CIWHCTBE
y4eOHOM U BOCHHUTATEIbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHHsI K 3aKOHY U IMPaBOMOPSAKY, YEJIOBEKY TpyAa U CTapuieMy MOKOJEHHIO, B3aUMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIGHHUA K  KyJAbTypHOMY  HAClIEIUI0 W  TPaIulusM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpojIe U OKPYKaroLen cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeaMera «buomorus» M0JKHBI OTpaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOy4aroUIMXCsi PyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSAM POCCHIMCKOrOo  00IlecTBa,
paciupeHe >KU3HEHHOTO OTbITa M OIBITa JEATENbHOCTH B MPOIECCE peau3allid OCHOBHBIX
HaMpaBJICHUN BOCIHUTATEIbHON JAEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIeCTBa;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXK€HHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEILHOCTH MPH CO3JaHUH YU4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IMIO3HMIIMI0 TIO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3sHBIMU YOSKIECHUSAMHU, KyIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
II0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3aJad, YBAXXKUTEJIBHOIO OTHOLICHMS K MHEHMIO
OTIIIOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESATENBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON I'PaXKTAHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes; POIMHOM, ropAocTy 3a CBOM KpaH, CBOXO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACJIEIUIO U TMaMITHUKAM TPUPOJIbI,
noctrxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHUCKHUX YUYEHBIX B CTAHOBJIEHUE U pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUsI OMOJIOTHH B TIO3HAHWUU 3aKOHOB MPUPOJIbI, B ’KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlMI0 U NMPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHMHOM KU3HHU B COOTBETCTBUU C TPAJULUAMH HapOJ0B
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATh
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMS, (POPMHPOBAHHMA  KYJbTYPbl 3/I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30MmacHoro o0pasa >KM3HU (30pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMUMAaHHE [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO O€30MacHOT0
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEONIEHUs aTKOTOJIA,
HapKOTUKOB, KypeHHUs1);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOII00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENHHO  BBIMIOJMHATH  TaKylo
NEeSTENbHOCTb;



MHTEpEC K pasIuuHbIM cepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHUE COBEPILATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIECTBOBaHMUS,

MOBBIIICHUE YPOBHS DKOJOTMYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYXKaAIOLIEH cpeapl;

OCO3HAaHKE TJI00aJIbHOr0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTel UX pelIeHus,;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU pElIeHUH NpoOJeM, CBSI3aHHBIX C pallMOHAIbHBIM IPUPOJIONOIL30BAaHUEM (COOIIOACHNE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUITHE [EHCTBUM, NMPUHOCSIIMX BpEa OKpYKalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MPeANpUHUMAEMbIX
JNENUCTBHN U MPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYIbTYphI, OIBITA
NESITENbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOJACTBOBATHCA HMH B
[T03HABATEIbHOM, KOMMYHHMKAaTUBHOM W COLMAIBHON IPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM U OOILIECTBEHHOM MPAaKTHUKH, OCHOBAaHHOTO Ha JHAllOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOJICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenu@uku OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poju B (OpPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IJaHUU LIEJIOCTHOTO MPE/ICTaBICHUsI 00 OKpYXKaIoLIeM
MUpEe KakKk O €IMHCTBE IMPHUPOJIbI, 4YeloBeKa U O0O0IIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH JJISi COBPEMEHHOW IHMBHIIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUSL MEAUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble nMpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJa U3 TNI00ATBHBIX
HKOJIOTHUECKUX MpoOsieM U oOecrieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PAllMOHATIEHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKUX 3HAHUHN B LIEJISX MOBBIIMICHUS OO0IIeH
KYJIbTYPbI, €CTeCTBEHHO-HAYYHOW TpPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHATHHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4YaeMble 3HAHUS Ui aHaIW3a W OOBSICHEHHS SIBICHUI
OKpYXXAIOILlEro MHpa M IPOMCXOAIIUMX B HEM M3MEHEHMH, yMEHHeE JenaTh 00OCHOBAaHHbBIE
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB W HMEKOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIbHO HCIOJIb30BAaTh OWOJIOTHYECKUE 3HAHMS JUIS PELICHHS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HaHHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYIICCTBJIATH HPOCKTHYIO U
HCCIIEA0BATENLCKYIO AEATEIbHOCTh NHANBUAYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHU C >KH3HEHHBIMH
MOTPEOHOCTSMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS yuyeOHOro mpenmera «buosorusy BKIIOYAIOT:
3HaYMMble U1 (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOLIUXCS  MEXAUCHUILIMHAPHBIC
(MexTpeAMETHBIE) 001IeHAYYHbIE TTOHTHSI, OTPAKAIOIINUE LIET0CTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB NIO3HAHUA, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HAaYKaX (BGHIGCTBO, OHEpru-,
SBJICHHE, IPOIECC, CUCTeMa, HAaydyHbId (DaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBAaHUE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT M JPYTUX), YHHBEPCATbHBIC
yueOHbIe NeiicTBUs (TI03HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECICUNBAIONINE
(dbopmupoBaHre (QYHKIMOHATBHONW T'PAMOTHOCTH M COIMAIBHOW KOMITETEHIIUU OOYUJaIONIUXCs,
CIOCOOHOCTh 00ydJaromuxcs WCIIO0JIh30BATh OCBOCHHBIE MEXTUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEHUCTBHA B I103HABATEIbHOU U
COLIMAIBHOW MTPAKTHKE.

MertanpeaMeTHbIE Pe3yabTaThl OCBOSHUS IMPOTPaMMBI CPETHETro 00Imero oOpa3oBaHUs
AOJIKHBI OTpaKaTb:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn MOo3HaBaTCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (DOPMYJIMpOBaTh M aKTyaJIM3UPOBATh MNPOOJIEMy, paccMaTpHUBaTh e€
BCECTOPOHHE;

HCII0JIB30BaTh IIPU OCBOCHUH 3HaHUHU HpI/IéMBI JIOTUYECCKOI'O MBIIIJICHUA (aHaJm3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, oO0O0OIIeHHS), PACKPHIBATh CMBICT OHOJOTHUYECKHUX
MOHATUH (BBIIENATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABJINBATE CBSI3U C IPYTMMH MTOHIATHSIMH);

OTIpENIeNATh LENH MACATEIBHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHH WX JOCTH)KCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MTOCTABICHHBIMH IICIISIMH;

WCIIONh30BaTh OWOJIOTHYECKUE TOHITHSA IS OOBSICHEHUS (AKTOB W SBICHHHA >KUBOH
TIPUPOIBL;

CTPOWThH JIOTUYECKUE pACCYKICHHs (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 AaHAJIOTHH),
BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IBI ¥ 3AKJIFOUCHHS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEJICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHWIA B HM3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYMH DPA3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIONIMXCS MaTePHATIbHBIX
Y HEMAaTepUAIBbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICSATEIHHOCTh, OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKU MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAaOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBUS:

BIIJIETh HABBIKAMH Y4EOHO-HUCCIENOBATENBCKOW U TPOEKTHOW AESITeNTbHOCTH, HaBBIKAMHU
paspeleHus mpobiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOOB
pElIeHUs MPAKTUYECKUX 3a7]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BaTh PA3NMYHbIE BUABI JCSITENLHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIHNH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B TOM YHUCIE MPHU
CO3JaHUM YYEOHBIX U COIMAIBHBIX MPOEKTOB;()OPMUPOBATH HAYYHBIA TUI MBIIIICHUS, BIAJETh
HaquOﬁ TepMHHOHOFHGﬁ, KJIFOYCBBIMHU ITOHATUAMU U MCTOAAMMU,



CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BATEIILHON NESATEILHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MpPOBATh 3a7ady, BBIABUTATH
TUMOTe3y €€ pelIeHHs, HAXOJWTh AapryMEHTBI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPHH PEIICHHUS,

aHAM3UPOBATh IOJYYCHHBIE B XOAE pELICHHUS 3aJadyd pe3yJbTaThl, KPUTHYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3MPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIN IMOWCK IEPEeHOca CPEACTB M CIOCOOOB JCHCTBHUS B
npoheCcCHOHANBHYIO CPENY;

YMETh TEPEHOCHUTh 3HAHHWA B  I[IO3HABATENBHYID W  MPAKTHYECKYID  00JacTu
KHU3HEIEATSITHHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJCH, MpEiaraTb OPHUTHHAIBHBIC IOAXOJbI M PEIICHHS, CTAaBHUTH
poOJIEMBI M 3a/1a9H, IOTTYCKAOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OpUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX MHGOpManuu (TEeKCTe y4yeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHIECKUX CIIOBApSAX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MHTepHere), aHamuM3upoBaThb HHQPOPMAILMIO PaA3IUYHBIX BUAOB U (opM
MIpe/ICTaBICHUS], KPUTUUECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOope
Ounoslornueckoi nHGpopMauy, HeoOX0IUMOMN ISl BBITIOJTHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOrHYECKOU
nHpopManuu (cxembl, TpaduKy, JuarpaMMbl, TaOJIUIBI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAY4YHBII $3bIK B KauecTBE cCpeAcTBa MpH padoTe C OHOJOTrMYecKou
uHpopmaluen: NPUMEHITh XUMUYECKUE, PU3NYECKUE U MaTeMaTHUeCKHUe 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, MHCIOJIb30BaTh M MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAHUA W 3alUThl WHGOpManuu, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WM TUCKYCCHUU TIO CYHIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJEHHUS OTHOCUTEILHO BBHIMIOJHEHHUS TIpe/uiaraeMod 3aJadyd, Y4YUTHIBAaTh HMHTEPECHl W
COTJIACOBAHHOCTH MO3UIUI APYTHX YYACTHUKOB JUAJIOTa WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHbIE CcpeAcTBa OOIIEHHs, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaIlUi, yMETh CMATYaTh KOH(JIUKTHI U
BECTH I1€PETOBOPHI;

BIAJCTh PA3IUYHBIMU CHIOCOOaMU OOIICHHS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYruX JIOJIEH, MPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPpEKTHOU (hopme
(hopMyTHUpPOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3pEHHs C MCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeILHOCTh:



MOHMMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYyaTbHON PabOTHI MPH
peneHn OHOIOTHYecKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOACUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX MHTEPECOB H
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHHUPOBATH
JEUCTBUSA O €€ JOCTMIKEHMIO: COCTAaBIATH IUIAH JACUCTBHM, paclpelensiTb POJIH C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pPe3y/IbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOTI'0 Y4aCTHHUKA KOMaHJbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBISATh IO3UTHBHOE CTPATETHYECKOE TIOBEJIEHHE B pPA3JIMYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATHBHBIM.

OBiaeHHe YHMBePCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUSIMM:

1) camoopranu3amnus:

HCI0JIb30BaTh OMOJIOTMYECKHWE 3HAHUS JUISl BBIABICHUS MpPoOJEM M UX pEUICHUS B
KU3HEHHBIX U Y4eOHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHH 1€JIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX M IMOCTYNKax MO OTHOLIEHHIO K KUBOW MPHUPOJAE, CBOEMY 3J0POBbIO0 U 3J0POBBIO
OKPYKaIOIUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh W (GOPMYIHPOBATh COOCTBEHHBIC 3a7adud B 0Opa30BATEIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIBHO COCTABJISITH IUJIaH PELIeHUs MPoOIeMbl C YUETOM HMEIOIUXCA PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U IPEIIOUYTEHUII;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JieNlaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHHE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYTUIINHN B Pa3HBIX 00IaCTAX
3HAHMI, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTH, OILICHUBATDH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIa/IeTh HABBIKAMM TMO3HABATENbHON pedUIeKCUU KaK OCO3HAaHUS COBEpIIAEMBIX JIEHCTBUI
Y MBICIMTEIbHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, NCIOIb30BAaTh NPUEMBI pedIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOTO pEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB AECATEIbHOCTH;

3) npuHATHE ce0s1 U APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHMBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AECATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO APYrMX Ha OLIMOKU;pa3BUBATh CIIOCOOHOCTH MOHUMATh
MHP C [TO3ULUU APYrOro YEI0BEKA.



HNPEJMETHBIE PE3YJIbTATBI

[Ipenmetnsie pe3ynbraTshl ocBoeHHs mporpammbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT Crielu(uueckue Uis yueOHoro npenmera «buonorusy HaydHble 3HAHHSA, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHWIO, WHTEPHpPETAllMM W MNpeoOpa3oBaHUIO 3HAHWMA, BHUIBI
JEATENBHOCTH TI0 TOJYYSHUIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWN B Pa3IIMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pEAIbHBIX JXU3HEHHBIX CHUTYallMAX, CBS3aHHBIX C Owuojorumeid. B
IIpOrpaMMe IpeIMETHbIE PE3YIbTAThl MPEACTABIIECHBI 110 TOAaM 00yUEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAKaTh!

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTMM B CUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonorum, PyHKIMOHAIBHON IPAaMOTHOCTHU YeJIOBEKa JIJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COAEpKaHHE OMOJOTHYECKMX TEPMUHOB U MOHSATUIN: )KU3Hb, KIIETKA,
opranu3M, Mera0oiu3M (0OMEH BEmeCTB W  NPEBpAIllEHHEe HOHEPTrUM), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJIEHUE
(penpolyK1us), HaCJIeICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHas, MYTal[MOHHAs,
LEHTpaJbHas J0rMa MOJIeKyJsipHOW Oumosiorun), 3akoHbl (I. Mengens, T. Moprana, H. U.
BasusoBa) u yuenus (o meHTpax MHOTrooOpasusi ¥ MPOUCXOKISHUI KyIbTYpHBIX pacTennii H. U.
BaBuioBa), onpeaensTh rpaHUIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHUE BIaJIeTh METOJAMU HAYYHOTO IIO3HAHUS B OMOJIOTMH: HAOJIIOJEHUE U OIMCAHUE
KHUBBIX CHUCTEM, IPOLIECCOB M SIBIEHHMH, OpraHmM3alus W MpPOBEACHUE OHOJIOrHYECKOro
OKCIIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Yy HCCIEAYEMbIMU
BEIMYMHAMH, OOBSACHEHHE IOIyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE J€J1aTh BIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3YyIbTAaTOB;

YMEHHUE BBIJCIATh CYLIECTBEHHbIE NPU3HAKK BUPYCOB, KIETOK IMPOKAPUOT M 3YKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO W SHEpreTH4eckoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIJIOJOTBOPEHHs], Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PA3BUTUSA
opraHu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHSATh MOJTy4YEHHbIE 3HAaHUS /I OOBSCHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKHUX PEIIEHUI B MOBCEIHEBHOM JKU3HHU C 11€JIbI0 00ecTiedeHus
0€30I1aCHOCTH CBOErO 3[0POBbS M 3/I0POBbsI OKPY)KAIOLUIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJICHUSI B OKPY)KaloLled NpUpOJHONW cpele, MOHMMaHHE HeoOXOAMMOCTH
UCTOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOM OHMOJIOTMM M OMOTEXHOJIOTHH Ul pallOHAIBHOTO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHE pelaTh »JIEMEHTAapHble T'€HETHYECKUE 3aJaud Ha MOHO- M JAUTHOpHIHOE
CKpelIMBaHKe, CIIETUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAaHUS
JUISL TIpeICKa3aHusl HacleTI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U TMPAKTHUYECKHEe paboThl, COONIOIaTh MpaBuia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHUE KPUTUYECKH OLIEHUBAaTh M HHTEPHPETHPOBaTh HH(OPMAINIO OHOIOTHYECKOTO
coJiepKaHusl, BKIIOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3 PA3TUYHBIX HCTOUHUKOB (CpeacTBa

MaccoBoil MH(pOpMaNMM, HAYYHO-TIOMYJSPHbIE MaTepUaibl), STHYECKHE ACIEKThI
COBPEMEHHBIX HCCIIeIOBaHUN B OMOJIOTHH, MEIUIIHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHbIE COOOIIeHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaTr OUOJIOTUN.

[IpenmeTrHble pe3ynbTaThl OCBOEHMs ydeOHOro mnpeamera «buosorus» 6 11 knacce
JOJIKHBI OTPAKaTh!

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ M POJIM OHOJOTHH B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HAaYK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHITHM: BUJI, TOMYJISALNS,
reHo(OH/, SBOJIOLUMS, JBIKYIIHE CHIbl ((aKTOpbhl) HSBOJIONHH, MPUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa30BaHUE, HKOJOTHMYECKUe (AKTOpPBl, HKOCHCTEMA, MPOJYLIEHTHI,
KOHCYMEHTBI, PeyLICHTHI, IIEMH MUTAaHUs, YKOJIOTHIecKas mupamMmuaa, OuoreoieHos, ouocdepa;

yMEHHE Wu3jaraTb Ouojoruueckue teopun (dBosonoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasl TEOPHs IBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabItiieBoro cxojctsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u mytei sBomonuu A. H. Ceseproa, yueHus o
ounocdepe B. 1. Bepraackoro), onpenensTh rpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIa/IeTh METOJaMH Hay4yHOTO MO3HAHUSA B OMOJIOTMM: HAOIIOJEHHE U OINUCaHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBJICHUN, OpraHu3alusi U MpoBeACHHE OUOJIOTMYECKOTO
HKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PE3YNIbTaTOB, MCIOJIb30BAHHBIX HAaYyUHBIX MOHSITHIHA,
TEOpUii U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIAETATH CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTMYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIICHO30B U JKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IIEPEHOCa BEIIECTB U MMOTOKA YHEPTHU B SKOCUCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHHI
B DJKOCHCTEMAaxX CBOEW MECTHOCTH, KPyroBOpOTa BELIECTB M OHOI€OXHMMHYECKHUX ILHKIOB B
ounocdepe;

yYMEHHE MPUMEHSTH MOJTYUYCHHbIC 3HAHUS JUIsl 0OBSICHEHUSI OMOJOTHYECKHX MPOILIECCOB U
SIBJICHUH, 7151 IPUHATUS IPAKTUYECKUX PELICHUI B TOBCETHEBHOM KU3HU C IENbI0 OOeCTieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS U 3JI0POBBS OKPYXKAIOUIUX JIOACH, COOMIOJCHHUS HOPM
rPaMOTHOTO TMOBEJCHHUSI B OKpYKAWOIIeH MNPUPOAHON cpele, MOHMMaHuE HEOOXOIUMOCTH
WCI0JIb30BAHUSA JOCTUKEHUM COBPEMEHHOI ouonoruu JUIS paIoHaIbLHOTO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHUE pellaTh >JeMEHTapHble OMOJOrMYecKHe 3aJlaud, COCTaBJIATh CXEMbl IMEpeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (I[EMH MUTaHuUs);

YMEHHE BBINOJHATH Ta0OpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAATh MpaBuUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHHE KPUTHUYECKH OILIEHWBATh W WHTEPIPETHPOBATh HMHMOPMANUIO OHOIOTHUYECKOTO
COJIEpXaHUs, BKJIIOYAIOUIYIO TCEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX MCTOYHUKOB (CpeAcCTBa
MaccoBoi HH(OpPMANMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TJI0OATLHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHbIE COOOIIeHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaTr OUOJIOTUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubnmorexa [IOK
p & https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubnunoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3EPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KVIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Oprau3Mel 1 OKpyaiouas cpena ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01mecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Peseprioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Jara
KoanuecTBo yacon HU3y4YeHHs
DJIeKTPOHHbIE
Ne Koppe upposbie
Tema ypoka Kour Tpax nnaH | paKr pp uugp
n/n poJIbL KIUs o0pa3oBareib
Be THYeC
HbIE HbI€ PECYPCHI
ero KHe
padot
padot
bl
bl
Wuctpykrax no T.0. buonorus 04.09. bubmiorexa HOK
1 1 2023 https://m.eds00.ru/863e6122
B CHCTEMe HayK https://m.edsoo.ru/863e632a
MeTo 161 TTO3HAHMS KUBOM 11.09.
npupoel. [IpakTudeckas
pabota Ne 1 «McnonpzoBanue bubnuoreka [JOK
2 1 0.5
Pa3IMYHBIX METOJIOB MPH https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHYECKUX
00BEKTOBY
18.09. bubmuorexa [JOK
3 B o 1 1
XOAHAZ KOHTpOILHAZ pabota https://m.edso0.ru/863e6564
buonornueckue cucTeMsl, 25.09.
bu6mmoreka [JOK
MPOLECCHl U UX U3YUYECHUE.
4 X ccKuii . 1 https://m.edso0.ru/863e6564
VMITACCRII COCTAB IICTKH. https://m.edsoo0.ru/863e674e
Bopaa u muHepanbHbie cou
5 benku. CocTtaB u cTpoeHue 1 02.10. bubnunoreka [JOK
0enKoB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE 09.10.
KaranuzaTopsbl. JJaboparopHas
5 pabota Ne 1 «/3y4yeHue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WK KaTanasbl)»
16.10. bubnmoreka [JOK
7 I 1
YrieBozL. Jurm et https://m.edso0.ru/863e6870
23.10. bu6nmoreka [JOK
8 H .AT® 1
YICICHHOBRIC KHCIOTH https://m.edso0.ru/863e6d5c
9 Hcropus n MmeToas! N3ydeHus 1 06.11. bubnuorexa [IOK
kneTku. Knerounas reopus https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 Knerka kak nenocrHas xuBas 13.11.
cucTema
CrtpoeHnue s3ykapuoTUYECKOU 20.11.
kieTku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenust

. bu6mmoreka [{OK
KJIETOK PaCcTEHUH, )KUBOTHBIX,

11 5 5 . 0.5 https://m.edso00.ru/863e6ff0
[DHOOB H DAKTEpHI TN https://m.edsoo0.ru/863e716¢
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OTIVICAHUE)

12 OOmeH BelecTB Win 27.11. bubnuoreka [JOK
MeTa00IH3M https://m.edso0.ru/863e766¢

04.12. bubnuoreka [JOK

DOTOCUHTE3. XEMOCHHTES.

13 3 o6 https://m.eds00.ru/863e7c98
HEPTETHHACCIHH OOMEH https://m.edsoo0.ru/863e7aae

14 | PyGesxxHast KOHTpOJIbHAsS paboTa 11.12.

JKu3HEeHHBIN UK KICTKH. 18.12.

Henenune kneTku. MuTos.

JlabopaTtopnast pabota Ne 3
15 | «HabGmonenue Muto3a B 0.5 Bubmmorexa [JOK

A ' https://m.edso0.ru/863e7dc4

KJIETKaX KOHYMKA KOPEeIIKa

JIyKa Ha TOTOBBIX

MHKpOIIpernapaTax»

buocunres 6enka. Peakms 25.12. bubmuoreka [JOK

16
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e

17 Wucrpykrax no T.06. 08.01. bubnuoreka [JOK

Tpancnsausa- buocunTes Oenka 2024. https://m.eds00.ru/863e796e

18 Hexierounsie GopMbI )KU3HU 15.01. bubnunoreka [JOK
— BHUPYCHI https://m.eds00.ru/863e7540

19 DopMBbI pa3MHOKEHHUS 22.01. bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e81b6http

. 29.01. bubmuoreka [JOK
20| Meios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE 05.02.
MOJIOBBIX KJIETOK.
Onnoa0TBOpEHHE.
b K
21 | JlaboparopHas pabota Ne 4 0.5 nomorexa 110

«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIIpernapaTax»

https://m.edso00.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

29 NunuBunyaibHOE pa3BUTHE 12.02. bubnmoreka [JOK
OpPraHU3MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o 19.02.

23 | HaCJICICTBCHHOCTH H bubmorera [JOK

https://m.eds00.ru/863e86f2
HU3MEHYUBOCTH
3aKOHOMEPHOCTH 26.02.

24 HACJIEI0BaHUA IMPU3HAKOB. bubnuorexa [JOK
Monorubpuanoe https://m.edso0.ru/863e8878
CKpCIIUBAHHE

HTHOPUIHOE CKpPEIIUBAHUE. 04.03.
25 JSIaKOH II:r)IefaBI/ICI/INII)OIfI; bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HacJe0BaHuUs TPU3HAKOB
CremieHHoe HacjieJOBaHue 11.03.
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
26 | pe3ylbTaTOB MOHOTHOPHIHOTO 0.5 bubmorexa OK
https://m.eds00.ru/863e8c60
Y JUTAOPUTHOTO CKPEIIHBAHHS
y 1p030(HIIEI HAa TOTOBBIX
MHKpOIIpenapaTax»
T'enetruka nona. Hacinenosanue 18.03.
27 | TIPU3HAKOB, CIICTUICHHBIX C bubmorexa [IOK
https://m.eds00.ru/863e8c60
ITOJIOM
H3MeHUYnBOCTb. 01.04
Henacnencrsennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. 3yuenue bubnuoreka [JOK

28 . 0.5
MO TU(DUKAITHOHHO U https://m.edso0.ru/863e8¢efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUALIMOHHOTO Psa U
BapHaIllMOHHON KPUBON»

HacnencrBennas 08.04.
M3MEHYUBOCTh. JJabopaTtopHas Bu6morexa [IOK

29 | padora Jv\rg 7. «Anams 05 https://m.edsoo.ru/863e8efe
MyTalui y 1po30(uisl Ha
TOTOBBIX MUKpOIIpenapaTax»

30 | T'eneruka uenoBeka 1>.04. bubmmorexa [IOK

https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O600IIeHHE 22.04.
31 | 1o teme «HacneacrBeHHOCTD U

HU3MCHYUBOCTL OPraHu3MOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Cenexuus Kak HayKa u 29.04.
mporece. MeToJb! 1 bubmoreka [IOK

32| P - } 1 https://m. eds00.ru/863e9214
JOCTIDREHIT CEICIIIT hitps://m.eds00.ru/863e9214
pacTeHHIA U KUBOTHBIX.

33 Hrorosas KOHTpOJIbHAS 1 06.05.
pabora.

34 buoTexHoorus Kak oTpacib 1 13.05. bubnuorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



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

11 KVIACC

JlaTa
KoanuecTBO 4acoB H3y4eHUust
K DJIeKTPOHHbIE
Ne OH Mpaxk nnad dakr HHPpPOBbIE
Tema ypoxka TPO KOppeK
n/n THYeC o0pa3oBarteib
Bc | abH nus
KHe HbI€ PeCypcChl
€ro | bie
60 padot
P bl
ThI
Wucrpykrax no T.0.
1 | DOBousrorus u MeTOABI €€ 1 bubmorexa [TOK
1 a https://m.edso0.ru/863ea20e
W3YYCHHUS
Hcropus pazsutus
2 | mpencramicHuUii 00 1 bubmorexa OK
pei https://m.eds00.ru/863e9570
IBOJTFOITIH
bu6mmoreka [IOK
3 | Mukpossommomus . https://m.edso0.ru/863e9cle
[Monmynsuus kak
aJIeMEHTapHas ¢AMHUIA
BH/JIa U SBOJIIOIUH.
JlaGopaTopHas pabota 1 0.5 bubmorexa HOK
PATOPHaAs P ' https://m.eds00.ru/863e99c6
No 1 «CpaBHeHue BUI0OB
1o MOP(OJOTHYECKOMY
KPUTEPHUIO»
BIDKYIIIME CHJIBI
gneMZIIia _ 1 bubnuoreka [JOK
P https://m.edso0.ru/863e9da4
(haKTOPBI) IBOJTIOLUH
EctectBennslit 0T00p U 1 bubnuoreka [JOK
ero Gopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOMIONNN:
MIPUCIIOCOOICHHOCTD
OpraHU3MOB U
BUJI000pa30BaHue.
b K
JIaboparopHas paboTa 1 0.5 nommorexa 110

Ne 2 «Onncanue
MPUCTIOCOOTICHHOCTH
opraHusma u e¢€
OTHOCHUTEIILHOTO

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



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

Xapakrepa»

Hamnpasnenus u nyru
MaKpOIBOJIIOLUU

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

HeobpaTumocth
IBOJIFOLIUN

10

Hcropus xu3Hu Ha
3eMiie 1 METOMEI €€
M3y4YeHUs

11

T'unoresnl
MIPOUCXOKIACHUS KU3HU
Ha 3emMiie

bubmmoreka [{OK
https://m.edsoo.ru/863ea5a6

12

Pa3zButHe xu3Hu Ha
3emiie 1O 3pam U
nepuoaam

bubmmoreka [{OK
https://m.edsoo.ru/863ea6be

13

OCHOBHBIE ATaIBI
IBOJTIOIIAN
PacTUTENHHOTO U
KUBOTHOTO MUDA.
[TpakTrueckas padota
No 1 «M3yuenne
MCKOIAEMBIX OCTaTKOB
pacTeHUH U KUBOTHBIX
B KOJUICKIIHSIX»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

14

COBpeMCHHaﬂ CHCTEMA
OpraHu4eCcKoro Mupa

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

15

DBOJIONHUS YeI0BEKa
(anTpOMIOTECHE3)

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

16

JIBrokyue cuiibl

(dakTopsr)
aHTPOIIOreHe3a

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

17

Nuctpykrax mo T.06.
OCHOBHBIE CTaIUU
SBOJIIOIUH YeJIOBEKa

18

YenoBedeckue pachl 1
MPUPOAHBIC adalITallun
YCJI0BCKa

bubnmoreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHBIl ypOK.
O0600611eHne 1o Teme
«Bo3HUKHOBEHME U
pa3BUTHE XKU3HU HA



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

3emie»

20

DKoJIorus Kak HayKa

21

Cpenpl oOuTaHus U
HKOJIOTUIECKUE
(baxTopsI

bu6mmoreka [{OK
https://m.edsoo.ru/863eafec

22

AbGunoTnyeckue
(baxTOopBHI.
Jlaboparopras pabota
No 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUM
13 Pa3HBIX MECT
oOUTAHUS.
JlabopaTtopHnast pabota
No 4. «Bnusanue cBera
Ha POCT M Pa3BUTHE
YepEeHKOB KOJIeycay

0.5

bubmmoreka [{OK
https://m.edso0.ru/863eb10e

23

buotnueckue dakTops

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

OKOJIOTHYECKHE
XapaKTEPUCTHKHU
TTOTTYJISIIAH.
[IpakTrueckas padoTa
Ne 2 «IToacuért
TJIOTHOCTH TOTYJISIIAN
Pa3HBIX BUJOB
pacTeHui»

0.5

25

CooOmiecTBa
OpPraHU3MOB —
OHOLIEHO3

bubnmuoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHE
CUCTEMBI (3KOCHCTEMBI)

bubmuoreka [JOK
https://m.edso0.ru/863eb46a

27

OcCHOBHBIE TTOKa3aTeIIN
9KOCHUCTEMBI.
OKOJIOTHYECKHE
nupamuipl. CBOMCTBA
skocucreM. Cykieccust

bubnmoreka [JOK
https://m.edsoo.ru/863eb5fa

28

[Ipuponusie
9KOCHUCTEMBI

29

AHTpOHOFCHHBIC



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

OKOCHCTEMbI

30

buocdepa —
rio0apHas
SKOCHUCTEMA 3EeMITH

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHS
onocdepsl

bubmmoreka [{OK
https://m.edso0.ru/863ebd16

32

YenoseuecTBo B
ouocdepe 3emnu

33

CocymecTBoBaHue
MIPUPOABI U
YeJI0BeUeCTBa

bubmmoreka [{OK
https://m.edsoo.ru/863ebale

34

PesepBHBIi ypOK.
O0o001Ienre TeEMBI
«CooOmiecTBa u
DKOJIOTHYECKUE
CHCTEMBI»

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

2.5



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorus, 10 krace/ Kamenckwmii A.A., Kacniepckas E.K., CuBornazos B.U., Aknnonepaoe
obmectBo «M3marenscTBo «IIpocBenieHme)»
* buonorus, 11 xracc/ Kamenckwmii A.A., Kacniepckas E.K., CuBornazos B.U., Akninonepaoe
obmectBo «M3natenbctBo «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIS

A.}O.Monnera. A.B.Topranos. buonorus B cxemax u tabnuiax SKCMO Mocksa. 2012 T

I'. 1. JIepnep. buonorus. [lonnslii cipaBoYHMK A1 MOAroTOBKU K E I' 3. M. Actpens 2012 r
I'otoBumcs k EI'D. O6mas 6uonorus M [Ipoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O6mas 6uonorusa. KonrponbHbie n3meputensubie Matepuainsl M [Ipocsemenne 2012 ¢
N.P. MyxamemxanoB. Mactepckas yautens « Tectsl, 3aueTsl, onunonpocs! 10-11 kmace» M
«BAKO» 2007 r

O6mras 6uonorus: Yueonuk / [Tox pen. Koncrantnaosa B.M.. - M.: Academia, 2018. - 704 c.
Bopontos, H.H. buosorus. O6mas 6uosorus. 10-11 kmaccer: YaeOHUK ai1st
001eoOpazoBaTeNbHBIX yupexkaeHuii: bazossiii ypoens / H.H. Bopormos. - M.: IIpocs., 2022. -
304 c.

Heitma-Cuonurikas, M.A. O0mias u caHuTapHasi MUKPOOHOJIOTHS ¢ TEXHUKON
MHKPOOHOJIOTMYECKUX HCceoBaHni: YueObHoe mocooue / M. A. Jleima-Cuonunkas. - CII16.:
Jlann, 2022. - 588 c.

3axapos, B.b. Pabouas TeTrpanp mo obmieit 6monoruu: 10-11 knacc: k: Yue6nuky B.b. 3axaposa,
A.I'. Mycraduna, B.. CuBornazora, H.M. UepnoBoii "O6mast 6uonorus. 10-11 kmacc" / B.b.
3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.l. CuBornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. [loaroroBka k osmmnuanam mo oruonoruu 8-11 kmaccoB. M Atipuc-nipecc 2011

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

www.informika.ru - snextponusiii yueouuk "buonorus” (sep. 2.0 - 2000) u3 1ukia
"O6yyaroriue sHIMKIONEIUU". - YUeOHbIH Kypc, KOHTpOJIbHBIE Bompockl. (Kak monbp3oBaThes -
cM. "Tlomoms".)

-www.college.ru - pazaen "OtkpriToro kosiemka" mo buosoruu. Yuebuuk, moaenu, On-line
TECTBI, YUYUTEIIIO.

-www.skeletos.zharko.ru - "OmnopHo-iBuratenpHas cucrema denoBeka'. OOpa3oBaTebHbIN CalT
no npeamety buosorus, kypc YUenosek. CtpoeHue ckenera. MpleuHas cuctema. Kak 3to
pabotaer. [IpunosxeHus: 2 CKEIETHBIX SHIUKIIONENH; JIJISl YIUTEIS - YPOKH, JIaO0paTopHbIe, 6
TECTOB C OTBETAMHU.

-www.biodan.narod.ru - "buo/lan" - buosorus ot lanel. HoBocTr 1 0030psI 110 OHOJIOTHH,
skosioruu. [Ipo6nemsl 1 Teopun. EcTh TeMaTHUECKUE BBITYCKH, (oTOTasiepen, Ouorpaduu
BEJIMKHX YYEHBIX, CIICICIIOBAPb.

-www.bio.1september.ru - mst yaureneit "S uny Ha ypok buonorun". Crateu no: boranuke,
3o0onoruu, bromoruu - Yenosek, OO01el 0M0I0ruu, IKOJIOTHH.

-www.bio.1september.ru - razera "buosorus" (MeXay BBIXOJ0OM OYEPEIHOTO HOMEpA ra3eThl U
IIOSIBJIEHUEM IOJIHOTEKCTOBOM BEPCUU HOMEpA Ha CaliTeé yCTAaHOBJIEH I'OJJOBOM MHTEPBA)



-www.kozlenkoa.narod.ru - Otot caiit Kosnenko A.I'. - mpenogaBaress u Jj1s MpernoaBareie,
JUTS T€X, KTO YYUTCS CaM U YUHT JPYTUX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM
IpeIMeTaM - ¢ MOMOIIBI0 KoMIIbIoTepa U HTEepHEeT.

-Wwww.nsu.ru buosorus B Borpocax u OTBETax - yueHble HOBOCHOMPCKOTO AKaJeMIopo/iKa
OTBEYAIOT HAa BOMPOCHI CTAPIICKIACCHUKOB.

=www.websib.ru - pasaen "buonorus" HoBocubupckoit oopasoBaresbHoii cetu. [Togdopka
MaTepHUaIOB U CChUIOK (IIPOrpamMMBbl, IPOEKThI, MAaTEpUAIIbl Y YPOKY, AOUTYPUEHTY).
www.nrc.edu.ru - "Buosornueckast kapTuHa Mupa' - pas/el IEKTPOHHOTO yueOHHUKA
"Konteniuu coBpeMeHHOT0 ecTecTBO3HaHuA". KOHIIENIUY TPOUCXOKIACHUS KU3HU U TEOPUH
sBostonuu. (Ilepexon mo cceuike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBotHbie" Kak sunmkinonenus. (O6bem
nHpopmanuu Brieyariser.) BolOpaTs OykBY, OTKpOETCs CTpaHULa ¢ ABYMS OOJIBIINMHU
KOJIOHKamM Ha3BaHM: Pactenus u JKuBoTHble. BeiOupaem 1o Ha3BaHMIO - OTKPBIBAETCS

omnucanue u GoTo.

www.filin.vn.ua - "®unmuH" - WTFOCTPUPOBaHHAS SHIMKIONEIUS KUBOTHBIX. K coXkaneHuro He
BCe pa3zenbl roToBbl. Onucanus u Gotorpadpumu.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX ISl IIKOJLHUKOB - OIHUCAHUE OCHOBHBIX
BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekompie. [Tonynsipras kaura Axkumymkuaa M.1. ¢
MHOYXECTBOM IIBETHBIX PUCYHKOB U (hoTOorpaduid. -

www.bird.geoman.ru ITturer. [Tonynspuas kaura AkumymkuHa V.M. ¢ MHOXECTBOM IIBETHBIX
PUCYHKOB U (hoTorpaduid.

www.animal.geoman.ru Mup xuBoTHbIX. [lonmynsapras kaura Akumymkuna U.U. ¢
MHO>KECTBOM I[BETHBIX PUCYHKOB U (hoTOrpaduii.

fish.geoman.ru Pei6s1. MmrocTpupoBaHHast SHIUKIONIEIUS PHIO.

www.plant.geoman.ru - XXusub pactenuii. 3aHuMarenbHO 0 OboTanuke. bakrepum.
JlexapCTBEHHbBIE PAaCTEHUSI.

www. livt.net - snekTpoHHas WLTIOCTpUPOBaHHas SHIMKIoNeaus "YKuBbie cymecTsa'.
Knaccudukanus u gpororpaduum 6e3 Texcra.

www.nature.ok.ru - Peakue u ucuesaromue sxuBoTHbIe Poccun. OmucaHust ¥ rojoca peaKux
’KUBOTHBIX.

www.bril2002.narod.ru - bBuonorus amst mkosnsHUKOB. Kpatkast nuadopm. o pazaenam: O6mias
ouosorus, boranuka, 3oomorus, Yenosex.

www.festival.1september.ru - ®ectuanp nenarorndeckux uaei "OTkpeIThIA ypok" 2006 - 2007.
Paznen "IlpenonaBanue Guonoruun" - 86 craTeil.

www.charles-darwin.narod.ru - Yapne3 lapBun: Onorpadus 1 KHUTH.






