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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY JUISI OTpECIICHUS
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJCpKAHUSA,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMYCKHHMKOB, MOJOXKEHHUS 00
00X IENsIX ¥ MPUHIUINAX, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
oburectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (DYHKIIUU MPOTPaAMMBbI 110
OuoJsioruu u €€ CTPyKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIUTAHUS M Pa3BUTUS OOydyarolMXcs cpeAcTBaMHu YyuyeOHoro mnpeamera «buonorusy»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe 10
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IOCIEeI0BAaTEIbHOCTh M3YyYCHHsS Y4eOHOTO MarepHaia c
Y4IETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00pa30BaTEIBLHOrO MpoIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B mnporpamme mno OHOJIOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (POPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4cOHO-II03HABATEIILHON JCATEIHbHOCTH/yIeOHBIX ACHCTBHI 00yUYaONUXCS TI0
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uosnorun (10—-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B UW3YYCHHH OWOJIOTHH, Onarojmapsi 4YeMy B HEW TIPOCMATPUBACTCS
HAIPABIICHHOCTh HA PAa3BUTHUE 3HAHWH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaroIen
npupoHoii cpene. [losTomy Hapsiay ¢ u3ydeHHEM O0IIEONOTIOTUUECKUX TEOPUH, a TAKKE 3HAHUN
O CTPOCHHWH HBBIX CHCTEM pPA3HOTO paHTa W CYINHOCTH OCHOBHBIX IMPOTEKAMIIUX B HHUX
MPOIIECCOB B IPOrpaMMe MO OMOJIOTHH yAeTIeHO BHUMAHUE UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHU N
B TOBCEIHEBHON JKHU3HM JUIsl PEIICHUs NPHUKIATHBIX 3a7ad, B TOM 4YHCIe: MPO(UIaAKTUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YENIOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00pPa3HOT0 MOBEICHUS B OKpY’KaIONIeH MPUPOIHON cpese,
aHaM3a BIMSHUS XO3AHWCTBEHHOM NEATEIHbHOCTH YENOBEKAa HAa COCTOSHUE MPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJTHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMeTa «bHOJIOTHS» MPOJAUKTOBAHO HEOOXOTUMOCTHIO 00ECTICUCHHS YCIOBUM IS PEIICHUS
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mperoiaraet
dbopMupoBaHHE Yy OOYYArOIIMXCS CIIOCOOHOCTH amanTHPOBATHCS K H3MEHEHHUSM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBanus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoOro obpasa
KHU3HU, SKOJIOTUIECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K KHBOU MIPHUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHwe OWONOTHS UMEET TaKXkKe /s PEIIeHUs BOCIUTATENBHBIX H
pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero 0opazoBaHus, corann3anuu odyJarommxcs. M3ydenue
Ouoyoru 0decrneynBaeT yCcIoBuUs 715 OPMUPOBAHUS UHTEIUIEKTYalIbHbIX, KOMMYHHUKAIIHOHHBIX



U UHGOPMALMOHHBIX HABBIKOB, JCTETUYECKON KYyJIbTYpbl, CIIOCOOCTBYET MHTErpaluu
OMOJIOTUYECKNX 3HAHUHI C TPEICTABICHUSMU W3 JPYTHX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH,
¢usuky, xumun U reorpaduu. HazBaHHbIC MOJIOKEHUS O MPEAHA3HAYCHUU y4eOHOTro IMpeamMera
«buonorus» cocTaBMUIM OCHOBY ISl ONIPEICTICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOyYarOIMIMECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMBbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesTesbHOCTH. Oco00e MECTO B 3TOM cuUCTeMe 3HAHUMN
3aHMMAIOT DJIEMEHTBl COJEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOW i  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpHEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Y4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX
’KUBOM MPUPOJIbI, O €€ YPOBHEBOW OPraHU3aLMHU U 3BOJIIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYpE
yueOHoro npeamera «buonorus» BhIIECTIEHBI CIEAYIOUINE cofepxKaTenbHble TuHUU: «buonorus
KaK Hayka. MeTojpl HaydHOro mo3HaHus», «KineTka kak Ouosorudeckas cucteMay, «Opranusm
Kak Ouoyiornyeckasi cucreMay, «CucrtemMa U MHOr0OOpa3ue OpraHuvIecKoro MUpa», « IBOFOIUS
JKUBOU MIPUPOIBDY, « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JalOIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAILHOW OpraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 0O0BEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHHE 00YUAIOIUMHUCS CUCTEMBI 3HAHUHN 0 OMOJIOTHYECKUX TEOPUSIX, YICHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyXKalldX OCHOBOM A  (GopMUpPOBaHUs
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOoAaX HAy4yHOro IIO3HaHWf,
CTPOCHHHM, MHOTOO00OpPa3suu M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3AIINH,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3TJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUEHHUIO )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIUH;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (YHKIIMOHAILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUU U OMBITA, MOTYYCHHBIX PU H3yUYESHUU OUOJIOTHH;

dbopMupoBaHKe y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIHUTaHHE YOEXAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHHUH B TIOBCEIHEBHOW >KM3HU UL OLECHKU
MOCNIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHWIO K OKpYXKAlomlel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», udyyaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COAEPXAHUE OBYUYEHUSA
10 KUIACC
Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMH HayKamu, (unocoduell, 3TukoH, 3cTeTukoil um mpaBoMm. Ponp Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHOW HaY4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOU TIPUPOIBI».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas pabora Ne 1. «lMcmomnb3oBaHue pa3IMYHBIX METOJOB IPU H3YUECHUHU
OMOJIOrN4eCKNX 0O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

JXusble cucreMbl (6MOCHCTEMBI) Kak IMpeaMeT Hu3ydeHus Ouonoruu. OTiauuue >KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KHUBON
HIPUPOJBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIe BElIECTBA.

@yYHKIIMM BOJBl M MHUHEDPAIBHBIX BElIECTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYphbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHknU OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamussl. Otianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO3a, pudo3a U J1e30KCHpr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJuloiio3a). buonornyeckue QyHKuIMU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkumu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotnibsl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u
byHKIMN.



[utomoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3Y4EHUS KIICTKH.

Knerka kak nemnoctHas >xuBas cucrema. OOIie nmpu3Haky KJIETOK: 3aMKHYTas Hapys>KHas
MeMOpana, mosekyibl JJHK kak renernueckmii ammapar, cucTeMa CHHTe3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuid. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, I1acTuibl. IIporicxoxaieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKHU, KIyTUKH. DyHKIMM OpraHoOU10B KJIETKHU. BkitoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0ouKa, KapuoIiazma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM  IPHUPOAEH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxnennossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHuOTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIeTKW», « CTpOeHHE Apa KIETKN», « Y TIEBOBDY, «JIUIUIbI».

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlabopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTadonu3ma. Ponpb
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tunber oOMena BeriecTB: aBTOTpOGHBIN U reTepoTpodHsbii. Poms depmenToB B 00MeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢doTocuHTE3A.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTEe3UpYyIolie Oakrepuu. 3HAYCHHE XEMOCHHTE3a JJIS KU3HU Ha
3emue.



DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTalbl YHEPreTUUECKOro ooMeHa. [ ukonus. bpoxkenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUpYCHI. icTopust oTkphiTHs BupycoB (/1. Y. UBanoBckuid).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. baktepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M YEJIOBEKa, BhI3bIBACMEIE BUpycaMu. Bupyc mmmyHonedunura yenoreka (BIUY) —
Bo3OyautTenp CIIMla. OOpaTHas TpaHCKpHUIIWsS, peBepTa3za W HHTerpasa. IIpodumaktrka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuuet  u cxembl: «Tumbl  nutaHus», «Mertabonusm»,  «MHUTOXOHAPUSY,
«OHepreTuueckuii ooOMen», «Ximopormnact», «Dotocuntes», «Crtpoenune ITHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«baktepnodarm», «Crtpoenne wu km3HeHHbId 1wk Bupyca CIIMJla, OGaxrtepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKW», Mojieab cTpyKkTypsl JIHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIA WK kieTku. MHTepdaza m mwuros. Ilporeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapuOTHUIl. JMIIOMIHBIA W TalIOWAHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuabl. [luTomornueckre OCHOBBI Pa3MHOKEHHUSI M WHIWBHIYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knerkn —Muto3. Craauu muto3a. [Ipouecchl, mpoucxoasuiye Ha pa3HbIX CTaIuAX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0ECIIONI0e U MoJI0BOE. Bupl 6ecronoro pa3MHOKEHUS:
JIeJIeHUe HaJIBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBaHUE OPraHU3MOB, €0 3HAUYEHUE [T CETIEKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiios. Craguu meiosza. Ilpormeccsl, mpoucxogsmye Ha cragusx meiosza. [loBenenue
XpoMmocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [los0BBIE *Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CnepMaTo30uj,
AWIEKIeTka) — crepmaroreHe3 u oBoreHed. (OCOOEHHOCTHM CTpPOEHHs SIHLEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpPUOTEHE3).
Otanbl SMOPHOHAIIBHOTO PAa3BUTHUS y TIO3BOHOYHBIX >KMBOTHBIX: JpOOJEHUE, TacCTPyIISIus,
opranorenes. [ToctamOpruoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrnusiHMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.

JleMoHCTpanum:

Tabmunpe! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenne KiIeTkn GakTepuin»,
«CTtpoeHue moJyioBbIX KIETOK», «CTpoeHne xpomMocoMbl», «Kierounslii nukim», «Penmukanus
JHK», «Murtos», «Meino3», «IIpsmoe u HenpsMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOITUTAIOLUX
1 4esioBeKay, «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0),
«SlinexneTka miekonuTaromero», « Kapuokunes B KileTkax KOpelka JiyKa», MarHUTHast MOJEJIb-
ammumukanys «Jlenenue xkinerku», monenb JJHK, monens meradasHol XpoMOCOMBL.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabdota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TreHETHMKH. Pojib LHUTONOrMM M
HAMOpHOJIOTHUN B CTAHOBJICHUU I€HETUKU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUIl, IUTOTEHETHUYECKU, MOJIEKYISIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  IPU3HAKOB, yCTaHOBJIEeHHble [.  MeHnaenem.
MonorubpunHoe ckpenBanyie. 3aKkoH eJMHO-00pa3usi THOPUA0B NiepBoro nokojeHus. Ilpasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOIO CKpELIMBaHMs. AHAJIU3UPYIOIIEEe CKpelMBaHHE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPEIeIeHNs] TeHOTUIIA OCOOH.

CuennenHoe HaciefnoBaHnue npusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJeI0BaHNIO T'eHOB. HapylieHue clierieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYECKHE KapThI.

I'enernka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. Buibl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEHHas. Ponb cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BaprannonHbIi psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW U3MEHYNBOCTH.

Hacnencreennasi, uian reHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss mMyTanuii: TeHHbIE, XpOMOCOMHBIE, IeHOMHbIe. YacToTa u
NpUYMHBI MyTaluil. MyTtareHsble GakTopbl. 3aKOH FOMOJIOTMYECKUX DPSIIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBuiosa.

BaesinepHast HacIe1CTBEHHOCTh U N3MEHUYUBOCTb.



I'enetnka uyenoseka. Kapmotun uemoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBBIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/elieHHEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto IIIIP-ananusa. HacnenctBenHsie 3a0osieBaHust
YyelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HHM C  HAclIeACTBEHHOM  IMpPelpacloiokKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaTHdeckue ¥ TeHepaTHBHbIC MyTaruu. CTBOJOBBIE KIICTKH.
[TpuHIHMITBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPO(DUIAKTUKHA U JICYCHUS T€HETHUYCCKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €r0 HUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IIMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uTomOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Meito3», «B3zaumopeiicTBue ajiienbHbIX T€HOBY, «I eHeTnuecKkne KapThl pACTEHHI, )KUBOTHBIX U
yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUEIUIEHHOTO C IOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHYHUBOCTbY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHUeY, «Jlurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOpMBI KPBUIEB U OKPACKH Tea), repoapuit
«I"OpOoxX MOCEBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHas padota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue 1 aHaIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa U Tpoliecc. 3apokIeHHe CEeNeKINu U JoMecTukanus. Yuenne H. U.
BaBunoBa 0 MmEeHTpax NPOUCXOXIECHUS W MHOrooOpaswsi KyJbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucrtas muanst. CKpenmBanue YUCThIX JIMHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcreenHoe
CKpemuBaHue — ayTopuauHr. OtmanéHHas ruOpugusanus U e€ ycrexu. VcKyccTBeHHBIN
MyTareHe3 M TMOJy4YEHUE MOJMUIUIONAOB. JIOCTMXKEHUSI CEeNeKUUHU PACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Knerounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOMPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M IJTHYecKue mnpobiaembl. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoapl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHbIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC
Tema 1. DBosrronMOHHAs OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOIIOIIUOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenscrBa 3BosronuU. [lageoHTOIOrHYECKHE: TTOCIIEN0BATEIBHOCTD IIOSBIICHUS BUIOB
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexofHbie (opmbl. buoreorpaduyeckne: cXoacTBO U
paszmuune (hayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MMyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIKymime Cuibl 3BOJMIOUMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompeaenéHHas HW3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOpP).

Cunrerndeckas teopus 3Bonmouu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBwxymue cuiibl ((hakTophl) BOJIOLNUHM BUAOB B MpHpoje. MyTallMOHHBIM mpoluecc U
KOMOHMHATHBHASI U3MEHYMBOCTD. [lomynannoHHbIe BOIHBI U Apeii¢ reHoB. M3omsmus u murpanms.

EctectBeHHbIl 0TOOp — HampaBisitonuii gaxtop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BOJIOIUH. [Ipumepsl npucnocoOnenuit
y opranu3MoB. ApomMop(}03bl U UANO0-aaANI TAIHH.

Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomrorus. PopMbl 3BONIOLUHU: (puieTHdYecKas, JAWBEPreHTHAs, KOHBEpPTreHTHasd,
napasuienpHasi. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHne  OT  HECNEUUAIU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromias
crenuanusanys. AganTuBHas paauanys.

JleMoHCTpanum:



IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabnuubl u cxemsl: «Pa3BUTHE OPraHNYecKOTro MUpa Ha 3emiiey, «3apOoAbIIIN TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHOBI 3a cylecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHoroob6pa3ue copToB pacTeHMi», «MHoroodpasue nopox XHUBOTHBIX», «[lomymsauuuy»,
«MyTanmoHHasi ©3MEHUMBOCTEY», «Apomopdo3by, «Manoanantamumy», «O0mas nerenepanus,
«/IBrxymue cunsl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILLECTBOBAHUEY, «IIpucnocodbaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHYECKOE BUI000PA30BAHUE.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMstH, KoJutekuus «[Ipumepsl 3aUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAeTb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MozeIb « CTpOeHHE FOJIOBHOTO MO3ra II03BOHOYHBIXY.

buoreorpaguueckas kapra Mupa, Koyiekius «@DOpMbl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenpb anmiukanus «llepekpéct xpomocomy, BiaKHbIE IMpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme msATYmIKM», MHKporpemnapar «Jlpozodmiay (HOpMa,
MyTaluH (pOpMbI KPBIILEB U OKPACKU TEJa).

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPHION.

Jlaboparoprass pabora Ne 2. «OmmcaHue TPUCIIOCOOJICHHOCTH OpraHm3sMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HbIe TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWOoreHe3 W IMaHCIepMHsS. XHUMHYECKas 3BOJIONUSA. AOWOTCHHBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBomtonnu. HauanbHele sTansl 6uonorudeckoit spoironuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE MNPOTOKIETKU. [lepBble KJIETKM M HX 3BOJIOLHA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTepO30iicKas
spsl. [Taneo3olickas spa 1 €€ nepuoipl: KeMOPUNCKUI, OPJJIOBUKCKHUNA, CUITYpHUICKHIA, 1€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHUI.

Me3so30iicKkas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl ABOJIIOLUN
PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMopd 036l y pacTeHUH 1 )KUBOTHBIX. [losiBIeHuE, pacBeT
Y BBIMUpAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUN. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBOJIIOIMS  4YeJOBEKa. AHTPOINOJOrMs Kak Hayka. Pa3BuThe npencTaBlIeHHN O
IIPOUCXO0KICHUH YesloBeKa. MeTo 1l n3ydeHus: antponorenesa. CxoICcTBa U pa3andMs 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

HBwxymmue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYIUN TPY/la, MBIIJICHHE,
peusb.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbid.  Haxonku



HCKOIIaeMBbIX OCTaTKOB, BPEMs CYILIECTBOBAHUS, 00JacTh pacnpoCTpaHeHUs,, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTeOouHas (eBpas3wiicKas), HETrpo-
aBCTpasloniHasi  (dKBaTOpHajbHAas), MOHIOJOMAHAs  (a3MaTCKO-aMepuKaHcKasi).  YepTsl
IPUCIOCOOIEHHOCTH IIPEICTABUTENEN YEIOBEUECKUX pac K yCIOBUSIM CylllecTBOBaHUA. EnuHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuupl u cxemsl: «Bo3HukHOBeHHEe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacturenpHas kietka», <« OKuBoTHas kietka», «llpokapuoTuueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJI0BeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJC€OHTOJOTMYECKUX HAXOIOK
IPEIKOB COBPEMEHHOro uesloBeka», «JlpeBHelmme moan», «JlpeBHue monu», «llepBbie
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
NUTEKAHTPOIa, HeaHJepTalblia, KPOMaHbOHIIA), CIETKH WM M300pa)KeHUs KaMEHHBIX Opyaui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), reoXpoHoJoruyeckas Tabnuua,
KoJuTeK1Us «DOopMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHune UCKOMAEMbIX OCTATKOB PAaCTEHUH U JKUBOTHBIX B
KOJIIEKLHSIX .

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3€eMHO-BO3AYIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophl:  CBET, TeMIlepaTypa, BJIaXKHOCTb. DoTonepHoaAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusM, koomnepamus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, 3. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJIALUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (rmumieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M NOTOK SHEpruud B dKocucteme. Tpoduyeckue (HHIIEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTelM 3KOCHCTEMBL: OHMoMmacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOCHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE NMPUPOJIBI U ueroBedecTBa. CoxpaHeHne OnopaznooOpa3usi Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMa XBOMHOT O Jieca», «brnorenos Bonoémay,
«ArponieHo3», «llpuMepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha mpupoay», «Baxkueimmue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBISAIOIIAs
o6uocheprr», «Dakropsl jgerpaganuu  nouB», «llapHukoBelii  3ddexT», «DakTOphI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «Oomas cTpykTypa ouochepsn», «Pacnpocrpanenne
xKu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Gmocdepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAeIb-anmInKanus « TunuyHble OMOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBay, koyekuun «buoneHos», «Bpeautenn BaxHEHIIMX CETbCKOXO3IHCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIUM PACTeHUH W >KUBOTHBIX, TNPUHAUICKANINE K pa3HBIM
HKOJIOTHUECKUM Tpymram ojgHoro Buaa, Kpacuas kuura Poccuiickoit deneparyu, n3odpaxeHus
OXpaHsEeMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHUCA  POCCUHCKOM  Ipa)<IaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTHH, LeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTEME OHOJIOrHIYECKOT0
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
yq€6HOfI W BOCHHUTATEIBHOMN ACATCIIBHOCTU B COOTBCTCTBUH C TPAAULIMOHHBIMU pOCCPIfICKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUS, PA3BUTHA BHYTpeHHeﬁ Mmo3uuuu JIMYHOCTH, MMATPpUOTU3MA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKaroIIEeH cpene.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILeCTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6$I3aHHOCTeI\/'I, YBaXXCHHUEC 3aKOHaA H
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U MTO3HABATENBHBIX 33124, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HBIMU yOEXKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COLIMATHHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIIOTHYECKOTO COICPIKAHMS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] POIMHON, TOpAocTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
cOOIOZICHHE TUTHEHHYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHas (u3uyecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U NICUXUIECKOMY 370POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAPABJICHHOCTH,
CITOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEATETLHOCTD;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp OyayIIel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYPBI, OIBITa
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HUMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM W COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKOM KYJIbTYpPbI KaK CPEICTBAa B3aUMOICHCTBUS
MEXIY JIOJIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIIeM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TMO3HAHUH MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUs: TPUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTe pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATIEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJOTMYECKHX 3HAHUU B IIEJISX IMOBBIIMICHUS OO0IIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GoOpMUPYEMOi MpU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHUS, MCIOJIB3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4YHbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU II0 6PIOJIOFI/IPI B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBbIC JUIS  (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIH ()aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHUEe, HAOIIOAEHUE, W3MEpPEHHUE, SKCICPUMEHT U APYTHX), YHUBEpPCATbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), 00ECIEUUBAIOIINE
dbopMupoBaHre (QPyHKIIMOHAIBHON T'PaMOTHOCTH W COIMAIBbHOM KOMIETEHLUU OO0YyYaroIIuxcs,
CIIOCOOHOCTh 00yyJaronmxcst KCII0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJbHbIC Y4YeOHBbIC IEHCTBHS B IIO3HABATECIILHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMBI CPEIHEro o0iero odpazoBaHUs
JTOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpOoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh TPH OCBOECHUH 3HAHUM MPUEMBI IOTUYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPHUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIC, IO AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTU M TIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHSX, (POPMYIUPOBATH BHIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMONHATH pPadOTy B YCIOBHUSX peadbHOro, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U MPOEKTHOW AEATEIIHOCTH, HaBBIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0O U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTEILHOW NEATENBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOAUTh apryMEHTHI JUIsl J0Ka3aTesIbCTBA CBOMX YTBEPXKAECHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUs;

AHAJIM3UPOBATH MOJTYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4K PE3YyJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IEpPeHOca CPEACTB U CHOCOOOB JeMcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTMHAIBHBIC TOJXOAbl W PEUICHHS, CTaBHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OOPMALMIO DPANIUYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIs1 BHITIOJIHEHHS YUeOHBIX 3a]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popManuu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAllore
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COINIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJEHCTBMS, MOHMUMATh HaMEpEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTyalusX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIeEeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€ PE3YJIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, MHTEPHpPETAMd U NIpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESTEIbBHOCTH MO IMOJYUYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX ¢ Ononorueil. B nporpamme
IpeIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00y4eHusl.

[IpeameTHbBIE pe3yNIBTATH OCBOEHUS YyueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIA/l€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIEeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
OpraHusM, MeTa0oau3M (0OMEH BEIECTB U MTpeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMOperyJisius),
YpOBHEBass  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (pEnpOIyKIHs),
HACJIEeACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpaJlbHas J0TMa MOJEKyJIspHOi Ouonorun), 3axonsl (I. Mennens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LleHTpax MHOT00Opas3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacTeHuil H. U.
BasuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMS B OMOJOTMU: HAOJIIOJIEHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTHMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYYEHHBIX PpEe3ylbTaTOB, MCIOJb30BAHHBIX HAYUHBIX MOHSITHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHME BBLIEISATH CYLIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpeBpalleHHs] SHEPTUN B KIIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

yMEHHE MPUMEHATh MOTy4YeHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SIBJIGHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaloIleil NpUpONHON cpenae, MOHMMaHUE HEOOXOAMMOCTH



UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OHMOJOTHMH M OMOTEXHOJOTUH AJis PallMOHAIbHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE pelaTh »3JIeMEHTapHbleé TeHETHYEeCKHe 3aayd Ha MOHO- M JAUTHOPHIHOE
CKpeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ ydeOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh M WHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
CoOJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOW MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 000011as
Ouonoruueckyro UHGOPMAIUMI0O M3 HECKOJbKUX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» ¢ 11 knacce 1onxKHbI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAay4YHOTO 3HaHUs
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COEPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: B, TIOMYJISIIHS,
reHo(oHA, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpB) 3BOJIONUHU, IMPUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, peIyLIeHTbI, LIeNH MUTaH!s, SKOJIOrHuecKas nmupamMmuaa, ouoreoreHos, ouocdepa;

yMEHHE Wu3naratb Ouonorudyeckue Teopuu (3BomonvoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus rIaBHBIX HampaBieHud u mytei 3somtonuu A. H. CeseproBa, ydeHus o
6uocdepe B. . BepHasackoro), onpenensTe rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMM HAy4YHOTO MO3HAHUs B OMOJIOTMHU: HAOIOJEHHWE U ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUM, OpraHu3anus M MpOBEIEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAyYHbBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKUA CTPOCHUSI OMOJOTHYECKUX O0BEKTOB: BUJIOB,
MOMYJISIUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTEOIIeHO30B M JKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHus, NMPHUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOreOXMMHMUYECKHX IUKJIOB B
ouocdepe;

YMEHHE NPUMEHSTh MOJTy4YEeHHBbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IPOLIECCOB U
SBJIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpenae, MOHMMaHUE HEOOXOAMMOCTHU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU Ouonorun JUIst panroHaIbLHOTO
MPUPOIONOIB30BAHUS;



yYMEHHE pellaTh 3JeMEHTapHble OMOJOTMYEeCcKHe 3aJayd, COCTaBJIATh CXEMBI IMepeHoca
BEILECTB U SHEPTUH B 3KOCcHCcTeMax (L[ENU MUTAHUS );

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHuEe paboThl, COOMIONATh MpaBWiia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHWBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW WH(pOpPMALMK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTpPHBAaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIeHUs, 0000Imas
Ouonornyeckyro HHQPOPMALMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
bubnunoreka [HOK
L bronoriit kak Hayka 2 05 https://m.edsi.ru/7f4lcz92
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 https://m.e dS(I)_f).ru 17§416292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 PasMHOXEeHNE 1 MTHANBUAYAJIBbHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 bubnuotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubnuotexa [JOK
8 Pesepaiioe Bpews 1 https://m.edsi.ru/7f4lcz92
OBILIEE KOJIMYECTBO YACOB I10 34 0 55

[TPOI'PAMME



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 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 D 0 9 1
BOMOHHORHAT DHOTOTHA https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel 1 OKpyrKaromias cpena 5 2 bubmmorexa [IOK
P py Hast cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO CcO O 34 0 35

I[TPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.U., Aradonosa 1.b., 3axapora
E.T., O0miecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocBemieHuey
* buosorus. O6mas 6uonorus, 11 kimacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY; AKkimoHepHOE 0011IeCTBO
«3natenscTBO «IIpocBemieHuey
METOINYECKHUE MATEPHUAJIBI AJ151 YUUTEJIA
Buonorua M.: Opoda. 1.3axapos B.6., MamoHTOoB C.I'., CoHMH H.U. O6was 6uonorma 10-11 Knacc.

basoBblin yposeHb. Y. 1 /Moga pea. npood. B.b. 3axaposa. — M.: Apoda.2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://experiment.edu.ru
https://resh.edu.ru/

YYEBHO-METOJINYECKOE OBECHEYEHUE OEPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kmacc/ Cuornazos B.1., Aradhonosa 1.b., 3axapoBa
E.T., O0miecTBO ¢ OrpaHH4YeHHON OTBETCTBEHHOCTHIO «[IPODAY; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «IIpocBemenuney

* buonorus. O6mas 6uonorus, 11 kmacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa
E.T., O0miecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKiinoHepHoe o011ecTBO

«3marenscTBO «IIpocBemenuney

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA



MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://experiment.edu.ru

https://resh.edu.ru/
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