MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUHCKOM ®EJEPAIIIN
MunuctepcTBo o0pasoBanusi Upkyrckoii 00/1acTu
Ynpasiaenue o0pazoBaHusi agMuHUCTpanuu UpKyTCKOro paioOHHOTO

MYHHUIIUNAJIBHOTO 00pa30BaHUA
MOY UPMO «dlnumkunckasa COLI»

PACCMOTPEHO COI''TACOBAHO VTBEP}K,ZLEHO
PyxoBonmutens MO 3aM.aupeK o YBP
€CTECTBEHHO- 2
MaTeMaTH4eCKOTO IIHKIIa g 0.0
%7/_‘ epHbix O.C.
Hosuxosoit C.H.
PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

s ooygarommxest 10-11 kmaccon

n. [lnumkuno 2024



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHMH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMHUpoBaHUIO cojepx aHus yueOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
O0IMMX LEISIX W MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroMXCsl.

B mnporpamme mo OHOJOTMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOCHHMIO COJIEpKaHHsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIii ypOBEHb) pEaIM30BaH MPHHLUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTHYECKOTO  MBIIIJICHHUS,
IpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEeM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe IO OHOJOIMU yJEeNIEHO BHHUMAHHE HCIOJIb30BAHUIO MMOJTYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YeloBeKa, MEIUKO-TEeHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIECO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOI cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4eOHOro
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCThIO 00€CIeYeHHs YCIOBUM ISl pelleHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpenoaaraet
¢dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K U3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHA MJIs: TO3HAHHUS 3aKOHOB >KUBOW TMPUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero ooOpa3oBaHus, couuanu3anun odyyaromuxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 APYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COJACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0y4YarOIIUecs JOJKHbBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU nesresbHOCTU. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHUS.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yudeOHoro mnpeamera «buonorusy BbIIENEHBI CACAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh STU 3HAHUS TSl TPaMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUNH O OHMOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIluH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKU3HU U OLECHKH
TIOCJICAICTBUI CBOEH AEATEIHLHOCTH IO OTHOUICHHIO K OKPYXKalomied cpene, cOOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanusi «buomnorus», nzydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 YacoB: B 10 KJ1acce — 34 Jaca (1 qac B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(dbopMHpPOBaHUN COBPEMEHHON HAYyYHOU KapTHHBI Mupa. CucTemMa OMONIOTHYECKUX HAYK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MOpeaMeT u3ydeHusi Omonoruu. OTInYHe >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OHOreoneHoTHYeCKUit), 6MoCchepHBIH.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHThL. BoJia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMHU BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBl OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouoniornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otmianuus  ¢GepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YTJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochomunuasl, crepouasl. [unpopunbHO-THAPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkuu aumuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JTUMHIOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass teopus — nmpuMep B3aUMOJCHCTBUS UAECH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHTOXOHJPHUH, TUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNA U TUIACTH]I.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue siapa: saepHas 000y04Ka, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XHMHUYECKMX JJIEMEHTOB B  HEXUBOW MPUPOJAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHMKPOCKOIN, O0OpYyIOBaHWE MJi TMPOBEACHHS HAOIIOJICHUN,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumbel oOMena BemiecTB: aBTOTPOHBIN U TeTepoTpodHbId. Ponb depmeHTOB B 00OMEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SJHepreTndeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKoi mHpopmanuu B KieTKe. [ €eHeTHYeCKUi KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. bakTepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs,
«bakrepnoparn», «Crtpoenune wu ku3HeHHbIH 1nuka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuael. [luTtonornueckue OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIe€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y *KHBOTHBIX. [100BBIE JKene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo30ouj,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Muto3», «Menos3», «IIpsmoe u Henpsmoe pa3Butue», «l'amMerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonurawomero», «KapnoknHe3 B KJIeTKax KoOpellka JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTonoruu u
AMOpHOJIOTHN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHUYECKUH, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHuecke OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHMS. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue clierieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, niaM reHOTUIMYECKasi, U3MEHUMBOCTb. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢pukaiuss MyTanuii: TeHHblE, XpPOMOCOMHBIE, TeHOMHBbIe. YacTroTra u



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HAcJIEACTBEHHOM  IMpPelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
0one3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEOUIIMHCKOW I'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 UTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneincTBre ajiesIbHbIX T€HOBY, «I'€HEeTHYeCKue KapThl pACTEHUM, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aMIUIMKaIuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe Pad0ThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne MonuduKkannmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BapHallMOHHOTO psiJia U BapUALMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKAEHUE CelNeKIuu U AoMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss M e€ yClexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kilerounas wunxenepus. Knetounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

COAEPKAHUE OBYUYEHMUSA

11 KUIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[IpennochblIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpHUS U €€
MecTO B OMOJI0ruu. BiysiHue 3BOMIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenscrBa dBomOIUHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIHMCH, Nepexoanble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyusi SMOPUOHOB pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHNu3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpennochbulkM BO3HMKHOBEHHUS JapBHHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas HW3MEHYMBOCTh, Oopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Botonnu (CTI) u e€ 0CHOBHBIE MOJT0KEHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUU BHJIOB B Mpupoje. MyTalMoHHbIN mpolecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiioHHble BOJMHBI U Apedd reHoB. M3omauusa u
MUTpanus.

EcrectBenHblif 0TOOp — Hampasisttomuii ¢aktop 3Bomonnu. DOopMbl €CTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpumMeps mpucnocoOaeHui
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.



Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTrHIECKOE.

MaxposBomrorusi. PopMbl 3BONIOLUH: (puIeTUYEeCKas, JAWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHas. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUMAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JdemoHcTpaumuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYyIIECTBOBAHHEY,
«EcrectBennsblii  0TOOp», «MHOroo0Opasue CcopToB pacTeHuit», «MHorooOpa3ue mOpoOJI
JKUBOTHBIX», «[Tonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«munoanantanun», «OO0mas aereHepanus», «JBwkymue cuibsl sBomonun», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIO0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mozenb anmuukanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jpozoduna» (HOpMa,
MyTaluu GOpMbI KPbUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabGora Ne 2. «OmnmcaHue TPUCIOCOOJICHHOCTH OpraHu3Ma u €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas DBOJIOIUS. AOHOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  IMOATBEP)KIECHUE
XUMHUYECKON IBOMIOIMK. HauanpHble Tanmel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pasutne xu3Hm Ha 3emse 1o 3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHHA, OpIOBUKCKUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickast spa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHUI, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeoJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpa)keHue 3BONOIUU. OCHOBHBIE CHCTEMATHUYECKHE
TPYIIIIbI OPTraHU3MOB.



OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/cTBa U pa3jinyuus 4YeI0oBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomoreHesa. HacnencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIMM YEJIOBEKA: aBCTPAIOMUTEKHU, YETOBEK yMEINbIH,
UenoBek npsmoxonsimuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOINAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pPachl: €BporeouHas (eBpa3HiicKas), HETrpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cuCcTeMa OpraHU4YecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHOoJIornieckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTuueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKUI My3€il).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUM. MeToabl 3KOJIOTMYEeCKUX
MCCIIeI0BaHMI. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHasI.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotuueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoausM.
[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0MOTHUYECKUX (PaKkTOpOB. bruomoruveckre puTMbl.

buotnueckne ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MNomyisiuu. OCHOBHBIE TMOKa3aTeldd MOMYJSLIUU:
YHUCJIEHHOCTh, IJIOTHOCTb, POXKJIAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiimsl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. 'ekkens.

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTuueckas padorta Ne 2. «[loacuér MIOTHOCTH NOMYJNIALNNA Pa3HBIX BUIAOB PACTCHUN».

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHoO3a:  BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dxkonorudeckue cucrembl (dkocuctremsbl). [loHsTe 00 »KocucTeMe U OUOTEOIEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTbI, PEIYLICHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MMILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IOKa3aTelud »HKOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pa3Butue. Cykieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnanckoro o 6mocdepe. ['panHurpl, cocraB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHOM 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE W3MeHEeHUs B Ouocdepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE IpUPOABI U YenoBedecTBa. CoxpaHeHne OMOpa3HOO0pa3ns Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBa PallMOHATIBHOIO YIPABJICHUS NPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsbl: «llumessie 1enu», «bUOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenoBek»,
«IJKOCHCTEMa IMIMPOKOJIIMCTBEHHOIO Jieca», «IJKOCHCTEMAa XBOWHOro Jjecay», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTrEHHBIE BO3JEHCTBUS HA IMPUPOAY»,
«BaxHelmue UCTOYHHUKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocTagssitomas ouochepnr», «DakTophl Aerpaganuu mousy, «llapaukoBelil 23GdhexT», «DakTopsl



PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue
XKHU3HH B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B OGuochepe,
«KpyroBopoT a3ota B mpupoe».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenun — BaxHEHIIMX
CENIbCKOXO3SHCTBEHHBIX  KYJIbTYp», TepOapuil M KOJUJICKIMM pACTeHUH U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0OB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00yJaOIUMHUCS TIPOTPaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIIbTATOB OCBOCHHUA IMPCAMCTA «bnomorusy BBIJCIJICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOMN
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEJECIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YEeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMHU  CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHb LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JImuaOCTHBIC pE3yiabTaTbl OCBOCHUSA IMMPEAMCETA «bnomorus» JOCTUTAKOTCA B C€IUHCTBC
yueOHOM W BOCIUTATENHHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKHUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, IPUHITHIMUA B
o01IecTBe MpaBWIAMH W HOPMaMH TOBEIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTUSA, Pa3BHUTUA BHYTpeHHeI\/II o3 JIMYHOCTH, IMAaTPpUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaIUIUsSM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JImuaOCTHEBIE PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeamMera «bnonorusy JOJIDKHBI OTpaXXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTH B IPOILIECCE PeaTu3alliid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEIbLHOU ACATCIIBbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  OO0YyYaroIerocss Kak aKTUBHOTO U

OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U MO3HABATeNbHbIX 33]1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOLICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YYUTBIBATh B  CBOUX JICHCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIIEHUSMU, KyIbTYPHBIMUA IIEHHOCTSMHU U COLIUAJIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 33Ja4, YBAXXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKTIAHCKON UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOl, ropaoctu 3a cBOMl Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JocThxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJOTUY, TOHUMAaHH 3HAU€HUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEJICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMENWHOM )KM3HU B COOTBETCTBUU C TPAJMLUSMU HapOJOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOUIIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX HMCKYCCTBA, CTpPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIArONnoIyYusi:

MOHUMaHWE W pealn3aius 30pOBOro0 U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXa,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;



NOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENIBHO  BBIIOJHATH — TaKYIO
JIeATEIbHOCTb;

WHTEpEC K pa3iuyHbiM chepam mpodeccCHOHATBLHON AESITeTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30oBhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
JKU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOEe OTHOMICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN ISl OKPYKAIOLIEH CPE/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIe MPU W3YYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MPoOTIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEACHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, SKOCHUCTEM, Onocdepsl);

AKTHUBHOE HEMpUATUE JEMCTBHUM, NMPUHOCAIIMX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MpeANpPUHIMASMbIX
JIEMCTBUM U NTPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JHAJoOre KYIBTYP,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYpPhI KaK CPE/ICTBA B3aUMOICHCTBHS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM
MHpE Kak O €IWHCTBE TNPHUPOABI, YETOBEKa U OOIIeCTBA, B TMO3HAHWHM TPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHNH MPoOIIeM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTHH JJII COBPEMEHHOW IUBWJIM3AIMU: 00ECIICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AbHBIX
HKOJIOTMUYECKUX TIPOOJIEM U 0OecTieueHus mepexoia K yCTOHYMBOMY Pa3BUTHIO, PAIlHOHATEHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;



3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIENSIX HOBBIMIECHUS O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (YyHKIHOHAJIHHON
IpaMOTHOCTH 00y4JaroLuxcs, opMUPYEMOH TPU U3yUSHUN OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCHOJb30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SBJICHUH
OKpYXKAIOIIEro MUpa M HPOUCXOJAIIMX B HEM M3MEHEHUM, yMEHME JenaTb OOOCHOBAHHbBIE
3aKJIFOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUISl pEIleHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHUE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIATH IMPOCKTHYIO U
HCCJIE0BATEIBCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH 10 OHWOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMU.

METAINPEAMETHBIE PE3YJIbTATBI

MeramnpeameTHbie pe3yibTaTbl OCBOCHHS Y4eOHOro mnpeamera «buosorusy BKIIOYAIOT:
3HAYNMBIC JJIA (1)0pMI/Ip0BaHI/I$I MI/IpOBO33peHI/I$I 06yqa101111/1x<:ﬂ MG)KIH/ICIII/IHJII/IHapHBIe
(MeXMpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(rKy METO/IOB MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
ABJIEHUE, TPOLECC, CUCTEMa, HAyYHbIM (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, WCCIEAOBaHNEe, HAOIIOJIEeHUE, W3MEpPEHUE, DKCIICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABAaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), 00ECIEUYUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIMAIBHOM KOMIETEHIUH OO0YYaroIIuxcs,
CIIOCOOHOCTH o0yJaronuxcs HCIIOJIH30BaTh OCBOEHHEBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJbHbIE YyueOHBbIE JIEHCTBUS B IO3HABATEIbHOM U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHS MPOTPaMMBI CPETHEro 00Iero odpazoBaHUs
JOJIPKHBI OTpa)KaTBZ

OB.Ha)]e}me yHnBepcaanMMn y‘leﬁHbIMl/l IMOo3HABATCJIbHBIMHU I[eﬁCTBHHMH:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:

CaMOCTOSITENIbHO (POPMYITUpPOBaTh M aKTyallU3MpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHPII>i HpI/IéMBI JIOTUYCCKOTO MBINIJICHUA (aHanH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHSITH (BBIIETATH UX XapaKTEPHbIE MMPU3HAKH, YCTAHABIMBATh CBS3H C APYTUMU MOHITHIMH);

OTIPEICIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCUTH pe3y.]'H)TaTI)I JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LICIAMMU,

HNCITIOJIb30BATH 61/IOJIOI‘I/I‘-ICCKI/I6 IIOHATUSA IJIA OG'LSICHCHI/IH (baKTOB nu SIBJICHI/Iﬁ )KHBOﬁ
HPUPOABL,

CTPOUTH JIOTUYCCKUE PACCYKICHHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBACMBIX SBJICHHSIX, (POPMYIHPOBATH
BBIBOJbBI U 3aKJIIOUYCHU S,



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUMUM pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUaJIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTb, OICHHWBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

KOOPJMHUPOBaTb M BBIIOJHATE PabOTy B YCIOBUSAX pPEAIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3sBUBATh KPEATHUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIaJICTh HaBBIKAMHU Yy4€OHO-HMCCIE0BATENbCKON U NMPOEKTHOM JEATEIIbHOCTH, HaBBIKAMHU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B O3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHUIO B Y4EOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBINA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KITIOYEBBIMH
TOHATUSIMH U METOAAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHbIE 3a7aud B OOpa30BaTENbHOU JEATEIBLHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpPOBATh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelIeHus, HAaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aJaBaTh apaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBaTh IIOJyYEHHBIE B XOJ€ pELIeHHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh II€JICHANPABICHHBII MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
npohecCHOHANBHYIO CPey;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  OOJacTH
KHU3HENIEATCITLHOCTH;

yYMEeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

BBIJIBUTaTh HOBBIE WJEH, MNpEJlaraTh OpPUTMHAIBHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
poOJIeMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMaMU (TEKCTe Y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NPEJICTaBIICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dopMynMpoBaTh 3ampOCHl M TNPUMEHSATh pazIMYHbIE METOJAbl NpPH IOHCKE U O0TOOope
Ounonoruveckoil HHGOpPMAIUU, HEOOXOAUMOU /7Sl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(DPOPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy TNpPEACTaBICHUS OHOJIOTUYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYroe);



UCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOrHYecKOn
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, PU3MUYECKUE U MaTEeMaTHYeCKHE 3HAKW U CHMBOJIHI,
dbopMmyinel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/ICTh HABbIKAMHU pAClO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHOU
0€30MacHOCTH JINYHOCTH.

OBiaeHUe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€iCTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KM3HHU, aKTUBHO y4acTBOBATh B JMATIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BONPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBIMOJHEHUS MpeajaraéMoi 3ajladyd, YYUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIIbHBIX
3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHUSI KOH(IUKTHBIX CUTYallMi, YMETh CMATYaTh KOH(JIUKTHI U
BECTHU MEPETOBOPHI;

BJIIQJIETh PA3WYHBIMU CrOcO0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GhopMyIMpPOBATh CBOU BO3PAKECHMUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJB30BAaHUEM SI3bIKOBBIX
CPEIICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHIUBUAYAIHHON pabOTHI MpH
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAECHCTBHSI PU pEUICHUH YIeOHOM 3a/1a4H;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 YJieHA KOJUIEKTUBA;

NPUHUMATh 1€TM COBMECTHOM JESITENIbHOCTH, OpPTraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUSA IO €€ NOCTUKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCISATH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJAEH C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETUUECKOE TIOBEJACHUE B PA3IMYHBIX CUTYaIUsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUITUATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3anus:

WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX PEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUH 11€IeBbIe U CMBICIIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOW MPHUPOAE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JAEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;



CaMOCTOSITENILHO COCTABJIATh IUIAH PELIEHUs NMPOOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCThH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX NeHCTBUI
U MBICJIUTEJIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUTSL OLIGHKY CHTYalllH, BBIOOPA BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELICHHS M0 UX CHIDKEHHIO;

HNPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIM3E PE3YJIbTAaTOB ACATEIHHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro YeIOBeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbraThl ocBoeHUs: nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npenmera «buonorusy HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEpPHpPETAallMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMUIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX ¢ Ouosorueir. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS YyuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Ep’KaHHe OMOJOTMUECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKa,
opranusM, Merabonu3M (0OOMEH BeImeCTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHE
(penpoayKuusi), HacJIeACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jaraTb OMOJOTHYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunioBa) u yueHus (0 eHTpax MHOT00Opa3us U MPOUCXOXKIACHUS KyIbTypHbIX pacTenuid H. H.
BaBunosa), onpenensts rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TpPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO



JKCIIEPUMEHTA, BBIABM)KCHHE THIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXKIY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHICCTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeueHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJCHHUsI B OKpYXawlleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHME pelliaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHME, CLEIUICHHOE HAClIeZJOBaHUE, COCTABISTh CXEMbl MOHOIMOPHUHOTO CKPELIUBAHUS
JUIsl TIpEICKa3aHusl HaclIeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHYECKH OLIEHWBAaTh M HHTEPHPETUPOBATh HH(POpMALUIO OHOIOIMYECKOTrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(pOpMaLNK, HAyYHO-TIONYJISPHbIE MaTEepHUasIbl), ITUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINSA,
reHooHJ, SBONIONMS, JBUWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHYECKHe (AaKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;

yMEHuE Wu3naratb Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/IbimeBoro cxoacTra K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. Bepnasckoro), onpenensTb rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOACHUE M ONMCAHHE
KMBBIX CHUCTEM, IIPOLIECCOB WU SBJIEHHUH, OpraHM3alus U MPOBEACHUE OHOIOTMYECKOro
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU TIOJYyYEHHBIX PE3YJIbTAaTOB;



YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOICHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OMOTCOXMMHYECKHX IIMKJIOB B
ouochepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBS OKPYXKAIOIIUX JIOJEH, COONIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTUKECHHM COBpPEMEHHO ouonoruu TUIS paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIE OMOJOTMYECKHE 3a/laud, COCTABISITH CXEMBI IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (e MUTaHuUsA);

YMEHHE BBIMOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBIOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBoM HWH(OpMAalMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TIioOaJIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 1 bubmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
HKHSHEASATEILHOCTE KICTKH 0 https://m.edso0o.ru/7f41¢c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 4
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
bubnunorexa LIOK
1
1 IBOMOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
4 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB
Nen/m | Tema ypoka KonrTpoabubie IlpakTuueckue Aara DICKTPOHHEIC HHPPOBLIC
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
bu6mmoreka [IOK
1 Bbuosorus B cucteme HayK 1 2.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS JKHBOM
npupojsl. [Ipaktrdeckas padora
5 No 1 «Mcnionb3oBanue 1 05 9.09 bubnuorexa [JOK
pa3IMYHBIX METOJIOB IIPU https://m.edso0.ru/863e6122
M3y4EHUU OMOJIOTMYECKUX
00BEKTOBY
buonornyeckue CUCTEMBI, bu6nmoreka [JOK
3 1 16.09
MPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKH. 1 93.09 bu6nmoreka [JOK
Bona u MmuHepanbHbIe con https://m.edso0.ru/863e674e
5 benku. CoctaB u ctpoeHue 1 30.09 bubnuoteka [JOK
0enKoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 210 bubnuorexa [JOK
KaTaJUTHYECKON aKTHBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOoB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»
7 VYraesoasl. JInmmmsl 1 14.10 bu6mmoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edso0.ru/863e6870

bu6mmoreka [IOK

8 Hyxnennosbie kucnotsl. ATO 21.10 https://m.eds0o.ru/863e6d5¢
KonTponsnas padora. Mctopus u
9 MeTOIIL)LI I/I3yqe§m1 KJIETKU. ’ 11.11 bubmmorexa [JOK
https://m.eds00.ru/863e6e88
Knerounas Teopus
10 Knerka kak 11es0cTHas XuBast 1811
cucreMa
CrpoeHnue 3yKapuoTHYECKON
kieTku. JJaboparopnast pabora No
2 «3ydeHune cTpoeHUsI KIETOK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 25.11 https://m.eds00.ru/863e6ff0
OaKkTepHii M0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TFOTOBBIX MUKpOIIpEnapaTax u ux
OTIMCaHUEe»
bu6mmorexa [IOK
12 (OO0OMeH BeleCTB WM META00IN3M 2.12 https://m.edso0.ru/863e766¢
bu6nmoreka [JOK
13 ®dotocuHTe3. XEMOCHHTE3 9.12 https://m.edso0.ru/863e7c98
. bubnnorexa [IOK
14 DHepreTudeckuii oOMeH 16.12 https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kineTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 93.12 bubmuorexa [IOK
«Habmro1eHre MUTO3a B KJIETKax ' ' https://m.edsoo0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres Oenka. Peakiys 28.12 bubmuoreka [JOK



https://m.edsoo.ru/863e6870
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MaTpUIHOTIO CUHTE3a

https://m.edso0.ru/863e796e

17 Tpauncnsanus — 6uocUHTE3 OenKa 13.01 Bubmiorexa LIOK
https://m.edso0.ru/863e796e
18 Hexkerounsie popmbl )KU3HU — 20.01 bubnuorexa [JOK
BUPYCHI 19https://m.edso0.ru/863e7540
DopbI pasMHOSKEH 27.01 bubnmoreka [JOK
19 opramHIMOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. 3.02 bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE 10.02
MTOJIOBBIX KJICTOK.
21 OmnogorBopenue. JlabopaTopHas 05 bubnnoreka [JOK
pabota Ne 4 «M3yuenue https://m.edso0.ru/863e81b6
CTPOCHHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»
99 NuauBuayanbHOE pa3BUTHE 17.02 bu6nmoreka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o 3.03
23 HacneL[CTBeHHogTKI/I u bubmorexa HOK
https://m.eds00.ru/863e86f2
U3MEHYHBOCTH
3aKOHOMEPHOCTH HACJICAOBAHUS 17.03
24 HpI/ISHaKOII:. MOHOFI/I6pI/IleHOC Bubmiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUIHOE CKPEIIUBAHHUE. 31.03
25 éIaKOH iefaBHcmforH; bubmmorexa LIOK
https://m.edso0.ru/863e89a4
HACJICJIOBAHHMSI IPU3HAKOB
26 CuenieHHOE HaceI0BaHHUE 05 7.04 bu6nmoreka [JOK
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npu3HakoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JUTUOPUTHOTO CKPEIIUBAHUS Y
JPO30(QHITBI HA TOTOBBIX

https://m.edso0.ru/863e8c60

MUKpOTIpenaparax»

97 I'eneruka mmona. Hacinenosaunue 14.04 bu6mmoreka [IOK
IPHU3HAKOB, CLEIUIEHHBIX C TOJIOM https://m.edso0.ru/863e8c60
M3MeHUYHnBOCTD. 21.04
Henacnencrsennas
M3MEHYMBOCTb. JlabopaTopHas

28 pabota Ne 6. 3yuenue 05 bubnuorexa [IOK
MOIU(PUKAIIMOHHON ' https://m.edso0.ru/863e8efe
M3MEHYUBOCTH, IIOCTPOCHHUE
BapHAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBenHass ”3MEHUNBOCTb. 28.04
JlaGopatopHas pabota Ne 7. bubnuoreka [IOK

29 . 0.5
«AHanu3 MyTalyi y I1po30QHIIbI https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIpErapaTax»

30 ['eHeTnka yeaoBeka 505 Bubnuorexa LIOK

https://m.edso00.ru/863e8d78

31 Ceneknus Kak HayKa M IPOLECC 5.05 bubmorexa [JOK

https://m.eds00.ru/863e9336

39 MeToap! 1 TOCTHIKEHUS 12.05 bubmuoreka [JOK
CEJICKIINH PACTCHHH U KUBOTHBIX https://m.edso0.ru/863e9214

33 buoTtexHonorus kak orpacib 12.05 bubnnorexka [JOK

MMpOnU3BOACTBA

https://m.edso0.ru/863e9214
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PesepBHelil ypok. O600IICHHE 10

19.05

34 teMme «HaciencTBEHHOCTD U 1
U3MEHYUBOCTH OPraHU3MOB)
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




INOYPOYHOE IIJTAHUPOBAHMUE 11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JlaTa
Ne i/ Tema YpoKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
. bu6mmorexa [IOK
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 5.09 https://m.edso00.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 12.09 bubnnoreka [JOK
00 3BOIIOLUH ' https://m.edso00.ru/863e9570
bu6mmoreka [IOK
3 M 1 19.09
HKpOIBOIONHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak sIeMeHTapHas
, | Cememermmm. v me | BSmok
TOpHAasI Ta No . .
paTopHai p https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
JIBIDKyIIME CUITBI (JIEMEHTapHbIe bubnuoreka [IOK
5 1 3.10
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
bu6mmorexa [IOK
6 E i 1 10.10
CTCCTBCHHBIH OTOOP H €rO popMet https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTtopHas 1 05 1710 bubnnorexka [JOK
pabora Ne 2 «Onucanue ' ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIBLHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 24.10 bubnmuorexa [JOK
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MaKpO3BOIIOIHH https://m.edso0.ru/863e9cle
bu6mmoreka [IOK
H 7.11
? COOPATHMOCTE SOOI https://m.eds00.ru/863eb348
10 Uctopus xu3nu Ha 3emiie U 14.11 bubnuorexa [JOK
METOIBI €€ U3ydYEeHUs] ' https://m.edsoo0.ru/863eb348
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU 2111 bubmuorexa [IOK
Ha 3emiie ' https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emie 1o 3pam bubnnoreka [JOK
12 28.11
U 1epruoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1 bubnnoreka [JOK
13 0.5 5.12
«M3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUIEKIIHSX»
CoBpeMeHHas cucrema bubnnoreka [JOK
14 12.12
OpPraHMYeCcKOro MHupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKA 1912 bubnuoteka [JOK
(anTpororenes) ' https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (pakTopsl) 96.12 bubnnorexka [JOK
aHTPOIIOTEeHE3a ' https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH BOJIOLHUU 9.01 bubnmoreka [JOK
YeJIoBeKa ' https://m.edso0.ru/863eb348
UYenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
18 16.01
aanTaIy YeIoBeKa https://m.edso0.ru/863eaea?
KonrtponsHas pabora no Teme
b K
19 «Bo3HUKHOBEHME U pa3BUTHE 23.01 nbmoreka 1O

JKA3HU Ha 3eMiie»

https://m.edso0.ru/863ebh348



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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/863eb348
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb348

bubmuoreka [JOK

20 KOIIOTH KaK Hayka 30.01 https://m.edso00.ru/863eb348
Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK
21 6.02
(baxTopsI https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padora Ne 3.
«Mopdonoruueckre 0cCOOEHHOCTH
22 paCng)Hﬁ U3 Pa3HBIX MECT 0.5 13.02 Bu6mnorexa LIOK
https://m.edsoo0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJICYCa)
bubmuorexa [JOK
23 bromitieckie GaxTopet 20.02 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiiun. [Ipaktudeckast pabota
24 No 2y«HIf)z[cqéTanIOTHOCTI/I ’ 0.5 27.02 bubmorexa HOK
N https://m.edso0.ru/863eb348
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHun»
o5 Coo0riecTBa OpraHu3MOB — 6.03 bubnmnoreka [JOK
OuoIeHo3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 13.03 bubnuotexa [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
97 3KOCUCTEMBI. DKOJIOTUYECKHUE 20.03 bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus
28 IIpuponaHbIe 3KOCUCTEMBI 3.04 bubmorexa IOK

https://m.edso0.ru/863eb348



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

bubmuoreka [JOK

29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1 10.04 https://m.eds0o.ru/863eb348
30 buocdepa — rnobanpHas 1 17.04 bubmuorexa [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 94.04 bubmuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1 8.05
33 CocyiiecTBoBaHUE IPUPOIBI U 1 15.05 bubnnoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
U | o oo 1 205 BromoresallOK
S KOTOMHHECKIE CHCTEMED https://m.edso0.ru/863eb348
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb348

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbetBo «IIpocBemenuey

* buosnorus, 11 xnacc/ ITonomapéra M.H., Kopuunosa O.A., Jlomununa T.E. u nqpyrue;
nox penaknueit [lonomapénoit 1.H., O0miecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narenbckuii nentp «BEHTAHA-T'PA®y; AkninonepHoe o6mectBo «3marenscTBo
«IIpocBemenue»
* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox

pen. Ilaceunnka B.B., Aknmoneproe odmectBo «M3narenscTBo «IIpocBerieHue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.A.YO.Monnea. A.B.Topranos. buonorus B cxemax u tabiauuax 9KCMO Mocksa. 2012
r
2.I'. . Jlepuep. buonorus. [lonublii cipaBouHuk 1uist noarotoBku k E I' 9. M. Actpens
2012r
3.I'otoBumcs k EI'D. O6mas ouonorus M lpoda 2012 r
4.EI'D 2012 r. buonorust. M. Actpens 2012r
5.ET'3. O6mas 6uonorusi. KontpossHele u3meputensHbie Matepuaisl M [Ipocsemienue
2012r
6.11.P. MyxamemkanoB. Mactepckas yuutens « Tectsl, 3auetsl, 6aui onpocsl 10-11 kmace»
M «BAKO» 2007 r
7.006mas 6uonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. -
704 c.

8.Bopontos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 1ist



o0mieoOpazoBarenbHBIX yupexaeHuii: baszossiit yposers / H.H. Bopontos. - M.: [Ipocs.,
2022. - 304 c.

9. Hevima-Cuonnnkas, M.A. O0mias ¥ canuTapHasi MUKPOOHOJIOTHSI C TEXHUKOU
MUKPOOHOIOTHYECKHUX HCCIeqoBaHui: Yuebnoe nmocodue / M.A. Jleiima-10.Cuonunkas. -
CII6.: Jlans, 2022. - 588 c.

11.3axapos, B.b. Pabouas terpaap no obmeii 6monorun: 10-11 xmace: x: YueOnuky B.b.
3axapoBa, A.I'. Mycraduna, B.. Cusornazosa, H.M. Uepnonoii 12."O6m1as 6uosorus. 10-
11 xmacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.1. CuBorna3os. - M.: Dk3ameH,
2.-157c.

13.T A JloBkoga. [loaroroBka k onumnuanam no 6uosnoruu 8-11 kinaccos. M Aiipuc-npecc

2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.ebio.ru/index-1.html

http://biologylib.ru/catalog/

http://www.Vvirtulab.net

https://interneturok.ru/

http://bio.1september.ru/urok/

http://www.cellbiol.ru/

http://www.5zaklepok.r
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