MHHHUCTEPCTBO ITPOCBEINEHUA POCCHUMCKON ®EJEPATINN

MuHHCTEPCTBO 00pa3oBaHusl H HAYKH Pecny6smxn TaTapcTan

Yupaenenne o6pasopanus AKMO r.Kazanu

PACCMOTPEHO

PyxoBoauTelb Kadeapbl

€CT.-MaTEMaTHYECKOI0 [IUKIIa
—

{ﬁ% I{serxoBa H.IL.
Iporoxon Nel

MBOY "IlIxona Ne84"

YTBEP)XJIEHO

Jupexrop MBOVY "COILL
Ne84 ¢ yriry6i. u3ydeH.
MHOCTPAHHBIX S3BIKOB"

A.A . Xanpko

oT «28»08 2023 r. m
or «01» 09 2023 1.

AOKYMEHT NOANUCAH
3NEKTPOHHOM NOAMUCHIO

A
epTucmkar: 55767A0020B060B44C35A3FBBICA6D63
eneu: Xaaeko Arxenuka AHatonbesHa

icTeuTeneH ¢ 13.06.2023 r. 4o 13.09.2024 r

peg
2

PaGouas nporpaMma 1o 6uoJIoruu
10 xmmacc

MBOY «Cpenusist 061ieobpazoBaTenbHas MKoia Ne 84

¢ yriry6JieHHBIM H3y4eHHeM MHOCTPAHHBIX S3BIKOBY Cogetckoro paiiona r. Kazanu

-

2023-2024 y4eOHBI# roJ

MMOSICHUTEJIbHAS 3ATIMCKA



INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmsel MO OHOJIOIMHM TEOPETHUYECKYIO OCHOBY JUISL OINpENEesIEHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBUiIM:
koHuentyanbabie nojoxenus @I'OC COO o B3auMo0OYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3yibTaToB O0y4YeHUs U TpeOOBAHMH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
Oo0ImMX LEISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanuy, a Takke MOJ0KEHHs O criennduke ONoIorHH,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECIEUCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o 6MoNoruy U €€ CTPyKTypa.

[Tporpamma no Ouosoruu Aa&T mnpejcTaBieHHe O LesiX, 00 o0uei ctpateruu o0yyeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYAlOIIMXCS CpeACTBAMH YydeOHOro mpenmera «buomorusy,
oIpefieNsieT 00s3aTeNbHOE IPEAMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIlpeieieHue IIo
paszenaM U TeMaM, PEeKOMEHAYEeMYIO MOCJel0BaTeIbHOCTh M3Y4YEHHUs y4yeOHOro marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, IOTMKH 00pa30BaTeIbHOrO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIUXCS.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M NPEIMETHBIM pe3ysbTaTaM oOydeHHs B (HopMUpOBaHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B HW3yuyeHUM Ouosoruu, Omarojaps dYeMy B HeW MpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOLIMX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEHEBHOM JKU3HU UIS PEIICHHsSI IIPUKITATHBIX 3a/1a4, B TOM YUCIIE: MPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHCTBEHHOH JEATENFHOCTH YENOBEKAa HAa COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas Mpeanosaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH amanTHPOBAThC K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOydaIOUIMXCS MPEACTABICHUH O HAydyHOW KapTHHE MHpa,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIOLNHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3[0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuann3anuy odyyaromuxcs. M3yuenue
Ounonoruun obecrieynBaet yCIIOBUS JUISL ¢dbopmupoBanus MHTEJUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUU U Teorpaduu. HazBaHHBIE MONT0KEHUS O MpeIHa3HAYCHUN Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpENeNeHHs MOIXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yauedHoro npeameta «buonorus» Ha 6a30BOM ypoOBHE OCYIIECTBIIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYArOIIUECS TOJIKHBI
OCBOHUTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIEH MNPUPOAHON cpese, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHYECKOU nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JIEMEHTBl COJCpPXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHUA
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuana B MporpamMme Mo Ouoyoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3alyd W JBOJIOLMH. B COOTBETCTBHHM C 3THUM B
CTPYKType y4deOHOro npeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs, «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opranu3Mm Kak Omosioruyeckas cuctema», «CucreMa U MHOrooOpasue OpraHm4ecKOro MUpPay,
«OBOJIIOLINS )KUBOH MPUPOAB», «DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH O00BEKTOB >KMBOW IIPUPOJIBI U PELLIEHUS PAa3INYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOEHHE OOY4YalOIIMMUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpHUAX, YUEHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiIax, CIyKallUX OCHOBOHN UIsi (OpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSX >KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alllH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopMupoBaHHE Yy OOydYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aliu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATh SBICHHUS OKPY)KAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHWU 3HAHUU U OMBITA, TOTYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

dopmupoBaHre y O0yYalOIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAUYE€HUE OMOIOTHYECKUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YEJIOBEKOM KHBOW TNPHUPOJIBI,
HE00X0/IMMOCTH OEpEeKHOT0 OTHOUICHHUS K HeH, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHUN B IOBCEIHEBHON MXU3HU ISl OLICHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpennero obmiero obpasoBanust «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SBISICTCSA O0SI3aTENbHBIM yYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBEeHHO-HAYUYHBIE [TPEIMETHI.

s n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsl OTBOAUTCA
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3THKOW, 3CTETUKOH W mpaBoM. Ponbs Ouosioruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KjIaccu(UKaIs, MOICIMPOBAHUE, CTATUCTUYECKAs 00pabOTKa JTaHHBIX).

JdemoHcTpaumnu:

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

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

[Tpaktueckass padora Ne 1. «lcnonb3oBaHue pa3auMuHbIX METOJOB IpPU H3YHYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKaHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornyeckue KaramuzaTtopbl. CTpoeHue (epMeHTa: aKTHUBHBIA ILIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIAaKTO3a) W TOJHcCaxapuibl (KpaxMmay, TJIHKOTeH, IeToNo3a). buomorndyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykieotnabsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYyYHOM MO3HAHUHU. MeTOIbl U3yUECHHS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApUOTUUYECKON KiIeTKU. Kietounas crenka Oaktepuii. CTpoeHHE dyKapHOTUUECKON KIIETKHU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, INIMKOKAIWKC, WX (YHKITHH.
[InasmaTtuueckas MemOpaHa, e€ cBoiWcTBa M (QyHkuuu. LluTomnmazmMa u €€ oOpraHOWIBIL.
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHouibl KJIETKH: MHUTOXOHJPUH, IacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKHU, KIYTUKH. DYHKIIMU OPraHOUI0B KIETKU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuiel u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKN», «Y TIeBOAbDY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3ydyeHHe CTpOCHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Poms pepmMeHTOB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas ¢a3bl (oTocuHTe’a. Peakiuu QoTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYCHHWE XEMOCHHTE3a /I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblid cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drambl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMmyHoneduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer u cxembl: «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, Oakxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA MK KieTku. MHTepdaza m mumto3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{utonornueckre OCHOBBI Pa3MHOKEHHSI U MHIUBUAYATbHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepMaTo30u1,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KHUBOTHBIX: APOOJICHHE, TacCTPYJISAINS,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIeTOUHBIH LMK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«linexnerka Miekonuramoomero», «KapuoknHe3 B KI€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
HMOPHOJIOTHUN B CTAHOBJICHUU I'€HETUKHU. BKilag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAaCJElOBaHUS  IPU3HAKOB, ycTaHOBJIEeHHble [.  MeHngenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpenyBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHM3Mbl. HaciienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYUBOCTb.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTaloHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHHUS TEHETHUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoaeicTBie ajielibHbIX T'€HOBY, «'€eHeTHuecKrue KapThl paCTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpynn kKpou», «MyTalnnoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopaTtopnast pabota Ne 6. «3yyeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbI CeNeKIHMU. MacCOBBIM M MHAWBUIYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ YCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas umxenepus. Knetounble
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHOB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lonummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKUUU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BMOJIOTYM HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TPEOOBaHUS K pE3ysibTaTaM OCBOCHHS OOYYAIOIIMMHCS IPOrpaMM CpPEIHEro OOIIero
00pa3oBaHUs: JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IJHMYHOCTHBIX pe€3y/lbTaTOB OCBOECHMS IpeameTa «buoJIOrus» BBIIEICHBI CIEIYIOLIME COCTABJISAIOIINAE: OCO3HAHUE
00yJarouMucs POCCUMCKON TpakJIaHCKOM MICHTHUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOTPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOYYCHHIO OHMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHHH JMYHOCTH HA OCHOBE KITFOYCBBIX
[EHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTUSL OMOJIOTHYECKOrO 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B
CBOCH JESITEeTbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU CHCTeMe OMOJIOTMYECKOT0 00pa30BaHusl, HATMUUE YKOJIOTHUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1IE€JIU U CTPOUTH KU3HECHHBIE TIIaHbI.

JIM9HOCTHBIC PEe3yabTaThl OCBOCHUS MpeaMeTa «BHONOTHs» TOCTUTalOTCS B €IUHCTBE y4€OHOW M BOCIUTATEIHHOW IEATCIHLHOCTH B
COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMU COLUOKYIBTYPHBIMHU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU, IPUHITHIMU
B OO0IIeCTBE NMpaBUJIAMU M HOPMaMH MOBEJIEHHUS U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPA3BUTHSI, PA3BUTUSA
BHYTPEHHEN MO3UIIMU JIUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY M MPaBOMOPSAAKY, YEJIOBEKY TPyAa U CTaplIeMy MOKOJIEHUIO, B3AUMHOIO
yBaX€HUs, OEPEKHOTO OTHOIIEHUS K KYJIHbTYPHOMY HACJICIMIO ¥ TPAJAMIIMSIM MHOTOHAIIMOHATILHOTO Hapoaa Poccuiickoit deneparuu, npupoie
U OKPYXKAIOLLEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpenMera «bUoNoTHs» MOMKHBI OTpa)XkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCS
PYKOBOJACTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHX
yOEXIeHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO 00IIeCTBA, PACIIMPEHHE JKU3HEHHOTO OMBITA U OIBITA JACSITEIIbHOCTH
B [IPOLIECCE pEeAIU3ALMY OCHOBHBIX HAIIPABJIECHUW BOCIIUTATEIBHON IEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UITUU O0YJAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WiI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYITMOHHBIX MPaB U 00513aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH NIEATEIBHOCTH MIPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHNU Y4eOHBIX M MTO3HABaTeNIbHBIX 33/1a4,
BBITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEIEIATH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;



YMEHHUE YYMUTBHIBATH B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHMBHOI'O B3aMMOJCHCTBUS JIIOAEH C pa3HbIMU YOEKACHUSIMH,
KYJIBTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4YEOHBIX, MO3HABAaTEJIbHBIX M HCCIIEJOBATEIbCKUX 3azad,
YBaKUTEJIBHOIO OTHOLLICHHUSI K MHEHHIO ONIOHEHTOB ITPH 00CYKAECHUHU CIIOPHBIX BONPOCOB OMOJIOIMUYECKOI0 COJEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCHICKON TPAKIAHCKON MIEHTHYHOCTH, NMAaTPUOTU3MA, YBAXKECHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTHU
nepel PoxnHoi, ropaocTu 3a cBoH Kpal, cBor PoanHy, CBOM S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K IPUPOJHOMY HACIEAMIO M IAMATHUKAM IPUPOABI, NOCTHKEHUsAM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pAa3BUTHE OMOJIOTUH, TIOHUMaHMs 3HaY€HUs OMOJIOTUHU B TIO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0IIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTb K CITY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CYIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIC PELICHMS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILLEHUE K CBOUM POJUTEISAM, CO3aHUIO CEMbU HA OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEW CEMEHMHON KU3HU B
COOTBETCTBUU C TPaIULUAMU HapoaoB Poccun;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOUYas 3CTETUKY ObITAa, HAYUHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYy[a, OOIIECTBEHHBIX
OTHOIIICHUI;

[IOHUMaHUE HYMOLMOHAIIBHOIO BO3AECUCTBUSA KUBOM IPUPOIBI U €€ LICHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE MTPOSIBIATH KA4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuveckoro BocnuTaAHMs, POPMHUPOBAHUSA KYJIbTYPHI 310POBbS H IMOLMOHAIBHOI0 0JIArOIOIYyYHS:

NOHUMAaHME M pealn3alus 310pOBOro 1 0e30macHoro oopasa KM3HU (30POBOE MUTAHUE, COOJIOJICHNE TUTUEHNYECKUX MPaBUII U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA, PEryisipHas (u3ndecKkas aKTHUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIETEHTHOI'O
OTHONICHUS K COOCTBEHHOMY (DPU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;



MOHMMAaHNE [EHHOCTU MPAaBWJ WHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30M1aCHOTO MOBEJEHUSI B CUTYaAIUsAX, YTPOXKAIOIIUX 30POBbIO U
JKU3HU JTIOCH;

OCO3HaHHE NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEeHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTH K aKTUBHOM JACATCIIbHOCTHU TEXHOJIOTUYECKON B COI_[I/Ia.HBHOI\/JI HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUIIMUPOBAThH, INIAHUPOBATH U
CaMOCTOATCIIbHO BBITIIOJIHATD TaKYI0 ACATCIBbHOCTD,

MHTEpEC K pa3iuydHbIM cepam mpodecCHOHATBHOU NesSTEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyamyieil mpodeccuu u
pean30BbIBaTH COOCTBEHHbBIE )KM3HEHHbIE TIaHbI,

TFOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSHKEHUU BCEH XKU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH LieJiecoo0pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHMUS;

MOBBIIICHHE YPOBHS HKOJIOTMUYECKOH KYNbTYpbl: NPUOOPETEHHE ONBITa IJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEIbI;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MPOo0JIeM U IyTel X pelIeHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpEeTaeMble MPH H3YYEHUU OUOJIOTMW 3HAHMUS M yMEHHUS MPU PEIICHUU MpoOJIeM, CBSI3aHHBIX C
paloHaIbHBIM TMPUPOOINOIB30BAHUEM (COOIO/IEHUE MpaBWJI TOBEIEHUS B MPHUPOJE, HAMPABICHHBIX HA COXpPAaHEHHE pPAaBHOBECUS B
9KOCUCTEMAX, OXPaHy BUJIOB, SKOCHUCTEM, OnOChEpHI);

aKTUBHOE HENpUATHE ACUCTBUN, MPHUHOCAIIMX Bpel OKpYXarolled NPUpOAHON cpele, YMEHHUE IPOrHO3MpOBaTh HEOIAronpusTHbIE
9KOJIOTMYECKHE MTOCIEACTBYSI IPEANIPUHUMAEMBIX IEHCTBUM U NPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOIO 3KOJOTMYECKOTO MBIIIICHMS, YKOJIOTMUECKON KYJIbTYpPBI, OINBITA JAEATEIBHOCTH JKOJIOIMYECKOW HalpaBICHHOCTH,
YMCHUA PYKOBOACTBOBATHECA UMU B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI n COHH&HBHOﬁ IMPAaKTUKE, TOTOBHOCTU K Y4YaCTHUIO B HpﬂKTH‘IGCKOfI
JeSTEIbHOCTH 9KOJIOTMUECKON HalpaBIeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKW M OOILIECTBEHHOW IpPaKTHKH,
OCHOBaHHOTO Ha JIMAJIOTe KYJIbTYp, CIOCOOCTBYIOIEI0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M UMTATEIHLCKOM KYJIBTYPBI KaK CpEACTBa BSaI/IMO,ZIeI\/’ICTBI/ISI MCXKAY JIIOAbMHU U IIO3HAHUS MHUPA,

NOHUMaHHe creun(UKU OMOJIOTUU KaK HAyKH, OCO3HaHUs €€ posid B (POPMHUPOBAHUHU PAIIMOHAIILHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUN
[IEJIOCTHOTO TMPEJACTaBICHUS 00 OKpY)KalolleM MHpe KaK O €IWHCTBE MPHPOJbI, 4YeJOBEeKa W OOIIeCTBa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOTHOTO PaBHOBECHS;



yOSKAEHHOCTD B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOM IMBMIIN3AIMN: 00ECIICUeHHS HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pemaTh PecypcHbIE MPOOJIEMbl pa3BUTHS YEIOBEUYECTBA, TOUCKA IMYTeH BBIXOJA U3 TTI00AIBHBIX
HKOJIOTHUECKUX MpOoOJeM U oOecreyeHHs Mepexoja K YCTOMUYMBOMY Pa3BHUTHIO, PAllHOHAIBHOMY HCHOJIB30BAHHUIO MPHUPOJHBIX PECYPCOB U
(GOpPMUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TIOJIyYCHWH OWOJOTMYECKMX 3HAHMH B MENIX MOBBIIICHUS OOMEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIMOHAIBHON IPaMOTHOCTH 00yJaromuxcs, popMUpyEeMO IpU U3y4eHUU OUOJIOTHH;

NOHMMAaHHUE CYITHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOIy4aeMble 3HAHUS
JUISL aHAJIM3a ¥ OOBSICHEHHUS SIBIICHUI OKPY)KAIOIIEro MUPA M MPOMCXOISIINX B HEM N3MEHEHUH, yMEHHE J1e/1aTh 000CHOBAaHHbIE 3aKJIIOUCHHS Ha
OCHOBE Hay4YHbIX (P)aKTOB M UMEIOLIMXCS JAHHBIX C LEJBIO MOJyYSHHUS TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOrMYECKIE 3HAHUS JIUIsl PEIICHHSI TPOOJIEM B PealibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISTH TPOCKTHYIO M HCCIEIOBATEIbCKYIO JIEATEIBHOCTh
WHJIMBHYaJIHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHMBHOMY ITOJYYCHUIO HOBBIX 3HAHUH 110
OMOJIOTH B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro npeamera «bruonorusy BKIHOYAIOT: 3HAUUMBbIE A7 GOPMHUPOBAHUS MUPOBO33PEHUS
00yyaromuxcsi MEeXAUCHUIIIIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHay4YHbIe MOHATHS, OTpaXkarollMe IIeJIOCTHOCTh HAyYHOH KapTUHBI MUpa U
crnenupuKy METOJ0B MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sSBJIEHHUE, MPOIECC, CUCTEMA, HAyYHBIH (axT,
NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIIeJOBaHUe, HAOII0IeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEpCAJIbHBIE
yueOHble JieicTBUS (TT03HABaTeIbHbIC, KOMMYHUKAaTHUBHBIC, PETYISTUBHBIE), 0OecneunBarolye GopMupoBaHie (yHKIMOHAIBHOW IPaMOTHOCTH
U COIMAJIbHOM KOMIETEHIMH OOydarolmuxcs, CIOCOOHOCTh OOYyYarolIUMXCsl HUCIOJB30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaIbHbIe yueOHbIE IEWCTBUS B TO3HABATEIBHON U COLMAIBHOMN MPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS POTPaMMBbl CPETHEro 00IIero 00pa30BaHUs JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU O3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYEecKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NP OCBOEHUM 3HAHUI MPUEMBI JOIMUYECKOr0 MBIIUICHHS (aHAIW3a, CHHTE3a, CpaBHEHUs, Kiaccudukaimu, o06001eHus),
PaCKpBIBATh CMBICII OMOJIOTHYECKUX MOHATUH (BBLACIATH UX XapaKTepHble PU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU MOHATHIMH);



OIIPEIETATh LEeNU JCATeNbHOCTH, 33/aBas IHapaMeTpbl W KPUTEPUHM HUX JOCTHIXKCHHUS, COOTHOCHTH pPE3YNbTaThl JESATEIBHOCTH C
NIOCTaBJIICHHBIMU IIETISIMH;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHA AJ1s1 O0bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOJIBL;

CTPOUTH JIOTHYECKHUE DPACCY)KICHUS (MHAYKTHBHBIC, JEAYKTHBHBIC, 110 AHAJIOTWUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTprUBaeMbIX SIBICHUAX, (POPMYIUPOBATH BHIBOABI U 3aKITIOYCHUS;

OPUMEHATh CXEMHO-MOJICNbHBIE CPEJCTBA JUIsl MPEJCTABICHUS CYIIECTBCHHBIX CBS3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX
00BEKTaX, a TAK)KE MPOTUBOPEUHI PA3HOTO POJIA, BEISIBICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUS IPOOIEMBI C YUETOM aHAIM3a UMEIOLINXCSI MATEPUAIBHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISIM, OIICHUBATH PUCKH MOCIIEIACTBUI eI TEIbHOCTH;

KOOPAWHUPOBATH U BBHIOJIHATH Pa0OTY B YCIOBHAX PEAbHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIaZICTh HaBBIKAMU Yy4eOHO-HMCCIIEAOBATENbCKOM M MPOCKTHOW AEATENbHOCTH, HAaBBIKAMU pPa3pelieHusi MpoOJieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEIBEHOMY ITOMCKY METOJIOB PEUICHUS TPAKTUIECKHUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS;

UCTIOJIB30BaTh PA3IUYHBIC BUJBI ACSITEIHHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETALNH, IPEOOPa30BAHUIO U IPUMEHEHHUIO B
y4eOHBIX CHUTYalUsIX, B TOM YHUCIIE IIPU CO3aHUH y4EOHBIX U COIMAIBHBIX IPOEKTOB;

(dopMupOBaTh HAYYHBII TUI MBIIIJICHUS, BIaeTh HAYYHOH TEPMUHOJIIOTUEH, KIIFOYEBBIMU MTOHITUSIMH U METOAaMHU;

CTaBHUTh U POPMYIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JAEATEIHHOCTH U )KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPHYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ pelieHHs, HaXOIUTh apryMEHTHI IS
JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHHM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PELLICHUS;

aHAJTM3UPOBaTh IOJYYEHHBIE B XOJA€ PpEIICHUs 3aJaud pe3yibTaThl, KPUTHYECKU OIIEHMBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLEHHBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATH LI€JICHAINIPABICHHBII MMOMCK MEPEHOCa CPEACTB U CIIOCOO0B ACHCTBUS B PO(ECCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJIEH, IIpeIUlaraTb OpPWUTHHAIBHBIC ITOAXOJbl W pEIICHUs, CTAaBUTh TPOOJIEMBI W 3aJadud, JOIYCKAIOIINe
QIbTEPHATUBHBIE PEILICHHUS.

3) padora ¢ nnpopmManmeii:



OPUEHTHPOBATbCSI B PA3JIMYHBIX MCTOYHMKAX UHGPopManMu (TEKCTe Y4eOHOro I0CcoOMs, Hay4yHO-NOMYJIIPHOM JMTEparype,
OMOJIOTUYECKHX CIIOBApSAX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B IHTepHETE), aHATM3UPOBATh HH(POPMALIUIO PA3TUYHBIX BUIAOB U
¢dbopM npencTaBieHus, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

(GopMynHpoBaTh 3aNpOChl U MPUMEHATh pa3IMYHbIC METO/AbI IIPU MOKMCKE M 0TOOpe Omosornueckoil MHpopManuu, HeoOXOAUMOMN A
BBINOJIHEHHS yUEOHBIX 3a7ay;

npruoOpeTaTh OMBIT HCIOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBATH KYIBTYPY AKTUBHOTO
MCIIOJIb30BaHUs PA3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMYy HpeACTaBiIeHHUs OHONOrHYeckod HH(oOpManuu (cXeMmsbl, Tpa@uKH, AUATPAMMBI,
TaOIHIIBI, PUCYHKH U IPYTOE);

UCTIOJIF30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJCTBA MPH padboTe ¢ OMOIOrndecKkoi nHpopMarued: NpUMEHATh XUMUYEeCKHe, (PU3NIECKHE
¥ MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbI, aO0OpeBuaTypy, HOMEHKIATYPY, UCIIOIB30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE
CpeZCTBa HAIJISTHOCTH;

BJIAJICTh HAaBbIKAMU PACIO3HABAHUSA U 3alUTHl MH(OpMAIK, HUHPOPMALMOHHOM O€30MaCHOCTH IMYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obmenne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCEX cdepax *KU3HHU, aKTUBHO Y4acTBOBATH B JHMAJIOre WJIN AMCKYCCHM IO CYILECTBY 0OCYyXaaeMon
TeMbl (YyMEHHUE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHTEIbHO BBINOJIHEHHUS IpeJUlaraéMoi 3ajaud, y4yUTbIBaTh UHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHI JAPYTrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUN);

pacno3HaBaThb HEBEpPOAJIbHBIE CpPEACTBA OOILEHHS, MOHMMAaTh 3HAUYEHUE COLUAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS
KOH(JIMKTHBIX CUTYaIMH, yMETh CMAr4aTh KOH(MIUKTHI U BECTH I1EPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJAEUCTBUS, NMOHMMATh HAMEPEHUs APYIMX J0JIeH, MPOSBIATh YBaKUTEIBHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH opme popMyIHUpOBaTh CBOM BO3PAKEHMUS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHUMaThb M HCHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW W HWHAMBUAYAJIbHOM pabOThl MpHU pelIeHUMH OHOJIOrMYecKoi mpoOIeMsl,
000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX (OPM B3aMMOECHCTBUSI IPU pELIeHUH yueOHO! 3a1auH;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX AEHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KI0T0 WieHa KOJIJIEKTUBA;

INPUHUMATH L€ COBMECTHOM NEATENBHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUS O €€ JOCTHMIKEHMIO: COCTaBIAThH IUIAH
JeMCTBUH, pacripesleNiaTh PoJid C yUETOM MHEHUN Y4aCTHHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI,

OLICHMBATh Kau€CTBO CBOETO BKJIaJa U KaXKJAOr0 yYacTHUKA KOMaHbl B OOLIHI pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKONW 3HAYUMOCTH;



OCYILECTBIISATh TMO3UTHBHOE CTPATETHUECKOE IOBEJCHUE B PA3IMYHBIX CHTYAIlUsX, MPOSIBISATH TBOPYECTBO M BOOOpa)KCHUE, OBITH
UHHUIIMATHBHBIM.

OsJiajieHNe YHUBEPCAJILHBIMH PeryJissTHBHBIMH e CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBISBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYAIHUIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHMU IIEJICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX U IOCTYIKAaX IO OTHOIICHHIO K
’KHBOH MIPUPOJIE, CBOEMY 3/I0POBBIO U 30POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JICATEIbHOCTD, BBISBIISITH MTPOOJIEMBI, CTAaBUTh B (POPMYITHUPOBATH COOCTBEHHBIC 3a/1a41
B 00pa3oBaTeIbHOM JCATEIILHOCTH M JKU3HCHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJSITh IUIAH PEIICHUS TMPOOJIEeMbl € Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEAIOYTEHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pacuIupsATh pAMKH Y4€OHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEAMOYTCHUN;

JieNIaTh OCO3HAHHBIA BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CHocOOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHHIO IIMPOKOH SPYIMIMH B Pa3HBIX O0JACTAX 3HAHWH, TMOCTOSHHO TOBBINIATH CBOU
00pa3oBaTeNbHBIA U KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYAaI[UsIM, BHOCHTh KOPPEKTHBEI B JCATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaZICTh HABBIKAMU TIO3HABATENBbHON pe(IeKCHH KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBHI U MBICIUTEIBHBIX MPOIECCOB, MX PE3YIbTaTOB
¥ OCHOBAHUI, UCITIOJIB30BaTh MPUEMBI PEIICKCHH ISl OLIEHKU CUTYaIlMH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS TI0 UX CHIDKCHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTATOB JCSTEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEJOCTAaTK! U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TIPU aHATTU3E PE3YJIbTATOB JICSTEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIHOKH;

pa3BHBATh CIOCOOHOCTH TIOHMMAaTh MHUP C TIO3UIMH APYTOTo YeJIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI



[IpenmeTHbie pe3ynabTaThl ocBoeHus: nporpammbl COO mo Guosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aias y4eOHOro
npenMera «buosiorus» Hay4dHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCUCTBUN 1O OCBOCHUIO, HHTEPIPETAIMU M MPEOOPa30BaHUIO 3HAHUMN, BHJIBI
JIEATEIbHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUYEOHBIX CUTYallUSX, & TAKKE B PEaJbHbBIX >KU3HEHHBIX
CUTYaIlUsIX, CBSI3aHHBIX ¢ OuoJorueil. B mporpamme npeaMeTHble pe3ysibTaThl IPEACTABICHBI IO FoJaM 00yUYeHUSI.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 10 knacce NOMKHBI OTPAXKATD:

c()OPMUPOBAHHOCTh 3HAHWW O MECTE W POJM OHOJOTHMH B CHUCTEME HAyYHOrO 3HAHUS ECTECTBCHHBIX HAayK, B (OPMHUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJC POCCHMCKUX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B
pa3BuUTHE OHOJIOTHH, QYHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1aY;

YMEHHE PACKPBIBATh COAEpKaHHE OMOJIOTMUYECKUX TEPMHHOB U MOHSATHI: KH3Hb, KJIETKA, OPraHu3M, MeTa0oau3M (0OMEH BEUIECTB U
MpEBpaIllCHHEe SHEPTUM), TOMEOCTa3 (CaMOpEryysius), YPOBHEBas OpraHU3alusl >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHHUE (PEIPOIYKIIUS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHHE U3JIarath OUOJIOrMYecKrue TeOpuu (KJIETOYHAas, XPOMOCOMHAs, MyTAal[MOHHAs, IIEHTPaJbHAs J0IMa MOJEKYISIpHOI OMoiorumn),
3akonbl (I'. Mennens, T. Moprana, H. 1. BapunoBa) u ydenus (0 meHTpax MHOrooOpasus U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
BagsusioBa), onpenensaTb rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BIIaJIeTh METOJAMU HAy4YHOrO TO3HAHHA B OMOJIOTMH: HAOJNIOACHHE W OMHCAHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBJICHHIA,
OpraHu3alys U MPOBeJeHHE OMOJOTHYECKOrO SKCIEPHUMEHTAa, BBIABI)KEHHE THIIOTE3bl, BBISIBICHHUE 3aBHUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPHUl M 3aKOHOB, YMEHHUE JIeJaTh BHIBOJBI HA
OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHOT M HYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEMIECTB U MPEBPAILEHUS YHEPTHH B KIETKE, POTOCHHTE3a, MIIACTUYECKOTO U YHEPTEeTHUECKOT O
oOMeHa, XeMOCHHTEe3a, MUT03a, Me03a, OIJIOIOTBOPEHHUSI, PAa3MHOKEHHU S, MHAUBHUIYaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHUE TPUMEHSTH TOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX IPOIECCOB M SIBIICHUM, ISl MPUHATUS TPAKTUYECKUX
pelieHni B TIOBCEIHEBHOM U3HU C 1IE€JbI0 00ecredeHus Oe30MacHOCTH CBOETO 3/J0POBbSI U 3[I0POBbSl OKPYKAIOLIUX JIOAEH, COONIOACHUS
HOPM TPaMOTHOTO TMOBEACHMS B OKpPY)KAIOIIeH MPUPOTHON cpele, MOHUMaHHe HEOOXOTUMOCTH HCIOIb30BaHUS TOCTHKEHUI COBPEMEHHOM
OMOJOTUHN ¥ OMOTEXHOJIOTHH JIJIsl palliOHATFHOTO MPUPOAONOJIb30BAHNUS;

YMEHHUE peniaTh dJIeMEHTapHbIC TEHETUUECKHE 3a/1a4i Ha MOHO- M JUTHOPUIHOE CKpPENIMBaHUE, CIIETUICHHOE HACIe0OBaHUE, COCTABIISATh
CXEMBI MOHOTHOPHTHOTO CKPEIIMBAHUS JUTsI PE/ICKa3aHus HAacIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMONHITH JIA0OpAaTOPHBIE M TPAKTHUECKHE paboThl, COONIONATh MpaBuia Hpu padore ¢ y4eOHbIM U J1abOpaTOPHBIM
o0opynoBaHueM;



YyMEHUE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(OOPMAIIUIO OHOJOTHYECKOTO COJEPXKAHUs, BKIIOYAIOIIYIO IICEBIOHAYYHBIC
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM MH(OPMAIINH, HAYYHO-TTOMYJISPHBIE MaTePHAIIbI), STUYCCKUE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas OHOJIOrMYEeCKyr0 HH(OpPMAIUI0O U3 HECKOJIBKUX
HMCTOYHHKOB, TPaMOTHO HCIIOIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB M TeM (undgposBbie)
Ne n/m Kontpoabnbsie IIpakruuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 brororii Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKviBble cucTeMBI U UX OpraHu3anus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTeTbHOCTb KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHAMBUAYAIbHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 15 bubmunoreka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
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