MHMHUCTEPCTBO NMPOCBEIEHUSA POCCUNCKON ®EJEPAIIUN
Munncreperso o0pazopanus 1 Haykn PCO-Ananus
Yupasaenne o6pazosannsa AMC r.BiaaankaBkasza

MynununaisHoe O10KeTHOE 001eodpa3oBaTebHOE YUPEKICHHE
cpensssi obieobpazoBarenbHas mkosia Ne 26

Al
uverH apaxsl 'epos Coserckore Corosa

Hcenr Anexcannposnya [Invesa

‘ CornacoBano
“PyxoBoagrens MJI yanreaei 3am.aupexropa no YP
ruH g reorpadun
ajgaxanosa W.IL oxoBa MLK.
aBrycra 2023 r. «31 » gBrycra 2023 r.
PABOYAS ITPOI'PAMMA

yuebHoro npeamera «buosnorus. ba3oBbiii ypoBeHb»

st obygarommxces 10-11 kmaccos

Baanukaskas 2023



INOACHUTEJIBHAA 3ATINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHHs U TPeOOBAHUM K YPOBHIO MOJIIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crenupuke OUOJIOruH,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MPUPOIBI M OOECIEYEHHH CYLIECTBOBAHMS YeJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIMU MPOrpaMMbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NMpeacTaBieHue o LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUsI M Pa3BUTUS OOy4aroIIUMXCS cpeacTBamMu y4deOHoro mpeamera «buonorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpelielieHue 110
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTMKH 00pa30BaTENbHOrO Mpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NeHCTBUN 00yUaromuxcs 1o
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUI, CBA3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosTomMy Hapsiay ¢ H3ydeHHEM OOMIEOMOIOTHYECKHX TEOPHH, a TaKxkKe
3HAHUH O CTPOCHUU KUBBIX CUCTEM Pa3HOI'O PAHTra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe MO OHOJIOTUM YIEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. YCHUJIEHHE BHUMaHMs K NPUKIAJHOM HAINPaBICHHOCTH Yy4eOHOIo
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH aJanTHPOBAaThCS K W3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HAHK O KUBOW MPUPOJE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOM TPHUPOJIBI,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIIEHHUS K ’KMBOU MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
UHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeJHa3HAUCHUH Y4eOHOTO



npenmera «buoNOTHs» COCTaBUIU OCHOBY JUIS ONPEIENICHUs TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesaTesbHOCTH. Ocoboe MECTO B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4yeOHOro Marepuaga B TporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BbleIeHBI CIEAYIOLUE COAEpKATEeIbHbIEC JIMHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranusm Kak Ouosiorunyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIONHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH .

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUH B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUKH O OHMOJOTHMYECKHX TEOpHUSAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIuH,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y 0OyYaromMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3alINN;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarOUIUXCs YMEHUW WIUIIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

NMpUMEHEHUE TPHOOPETEHHBIX 3HAHWW M YMEHUW B MOBCEIHEBHON >XKU3HHU JIJIST OLIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemast Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00yacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMM HaykaMmu, ¢uiocoduel, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(dbopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Mertonbl 03HAHUSA )KUBOW NPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

[Tpaktnyeckas pabora Ne 1. «lcrnonb3oBaHue pas3IMYHBIX METOJIOB IpPU H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xusbie cucrembl (OMOCHCTEMBI) Kak IMpenMeT u3ydeHus Owonoruu. OTiauume >KHUBBIX
CUCTEM OT HEOPraHUYECKOU ITPUPOJIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALHNOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHIT ), OMOChEepHBbIi.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KHUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B Kkierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubl.  Otauuus  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUU
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunsl, Qochonunuael, crepounsl. ['mapopunbHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJIOB, OENKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynkuun PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Teopus — nmpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS! KIICTKH.

Knerka kak nenoctHas xuBas cuctema. OOmue Mpu3Haky KIETOK: 3aMKHYTasl HapysKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHON, Y)KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar I'onbmku, mru3ocoMsl. [ToayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue sipa: aaepHas o00jiouka, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOM  IPHUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHWE /JIs MPOBEACHHS HAOIOICHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopuast pabora Ne 1. «/3ydeHme KaTaIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BelmiecTB, WIH METa0ONU3M. ACCUMWIAIMS (MJIACTUYECKHT OOMEeH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U ITPEBPALICHUH JHEPTUNU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakiuu ¢otocuHTe3a.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolye Oakrepuu. 3HaUYCHHE XEMOCHUHTe3a JJI JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B  KkieTke. PaciieruieHume  BEIIECTB, BbIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropust otkpbiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc uMMyHOaepHUIIMTa YeTOoBeKa

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tunbl  nuTaHus», «Merabonuzmy»,  «MHUTOXOHAPUIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKI, WIM JKA3HEHHBIM LMK KieTku. MHTepdasza m muto3. Ilporeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBOE€, MOYKOBAaHUE OJIHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxomsiiue Ha cragusx meios3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpouecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJUH
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOE€HHE XPOMOCOMBI», «KIIE€TOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIETO»,
«Sinexnerka mitekonuraroniero», «KapmoknHes B KJIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
AMOPHOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKIIa] pOCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAcJeAOBaHUS  MPU3HAKOB, ycTaHoBieHHbie [. Mennenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpemMBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHUS  MPU3HAKOB.
[{uToreHeTHueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemIeHHOMY
HacCJeI0BaHMIO T'eHOB. HapyllleHue cluerieHns FTeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.

'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpU3HAKOB, CLEIJICHHBIX C
IIOJIOM.
N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAas M HacieACTBEHHasd. Poib cpenbl B
HEHACJICACTBEHHON HW3MEHYMBOCTH. XAapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHYUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u 1oNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOM
n3Menunsocty H. . BaBuiosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTudyeckuid. COBpEeMEHHOE OIpeAesieHHe TEeHOTHUIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPO(DUIAKTUKUA U JICUCHUS T€HETHUECKUX
Oone3nel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «L{uTonornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TEHOBY, «I eHeTnyecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buapl wm3MeHunBocTH», «MoaudukannonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropayn, «['eHeTHKka rpymnm KpoBu», «MyTamroHHas
W3MEHYUBOCTHY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHUE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3yyeHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apoxIeHUE CEeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBwiioBa 0 MEHTpax NPOUCXOXKIEHUS M MHOT000paswsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXO0K/ICHHS TOMAlIHUX )KUBOTHBIX. COpT, NOPO/Ia, LITAMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue 4YHCTHIX JuHUM. [ereposuc, wim rulOpuaHas cuna.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHepHs. ITambl CO3TaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JThyeckue mnpodiremer. MO —
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

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

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTmaanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB U KOPHETUIOAOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CENEKLHUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIA y4acTOK, B TEIJTUYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KJJACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €€
MecTO B Orosoruu. BivsHue 3BOIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HaYK.

CBHUIIETEIIBECTBA DBOJIONMH. IlaJIcOHTONIOTMYECKHE: ITOCIEIOBATELHOCTE TOSIBICHHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TTepeXxoHbie GopMbl. buoreorpadgudeckue: cxoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3IMuvs dMOPHOHOB Pa3HBIX BUOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS JIapBUHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ ocHOBHBIE NOJIOKEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacTteHuit», «MHOrooopasue mopoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopwba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, KosuteKuust «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Yy KUBOTHBIX», MOZENb «OCHOBHbBIE
HAIPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

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

JlaGopaTopnast pabGora Ne 2. «Omnmcanue TPUCITOCOOJICHHOCTH OpraHu3sMa u eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUs. XHUMHUYECKas JBOJIONHS. AOMOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronny. HavanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa u €€ nepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIHHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuidl u KUBOTHBIX. [losiBIeHME,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: anTponorenesa. CxoAcTBa U pa3janyus YeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OcCHOBHBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEeK yMebli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

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

Tabmumer u cxembl: «Bo3aukHoOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeI0BeUeCKe pachi.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabauia,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WIIH
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotrnueckue  (QaxkTophpl:  CBET, TEMIIEpaTrypa, BIAXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckre puTMbl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHIHUYECTBO, CMMON03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCANIM3M, HEUTpaIu3M. 3HaueHHEe OWOTUYECKHX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHy30pUn-TYQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padora Ne 2. «Iloacuér IIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenne B. W. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Onochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBa pallMOHANIBHOIO YIPaBJIEHUs IPUPOAHBIMU pPECypcaMu U UX
ucnosb3oBaHue. JloCTHXKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «llumessie nenu», «brUOIEHO3: cocTaB U CTPYKTypa», «lIpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arps3HEHUS BO3JlyXa M TPYHTOBBIX BOnI», «IlouBa — BakHeWnas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaIMOaKTUBHOTO 3arps3HeHus: Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepomga B Ouocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM © KOJUIGKIMH pAaCTeHUH U  KHUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOT'MHU
HA BA3OBOM YPOBHE CPE/IHET'O OBLLIET'O OBPA30BAHUSA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs mpeameTa «bHOIOTHS» BbIIEICHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TIpakKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAETICHHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OHOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
OMoJOru4YecKkoro 00pa30BaHUs, HaJMYME OSKOJIOTMYECKOI0 IPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTh LIENIU U CTPOUTH )KU3HECHHBIC TUIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUS Tpeamera «buosiorus» AOCTUraloTCs B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABONOPSIKY, YEIOBEKY TpyJda M CTaplIeMy IMOKOJEHUIO, B3aUMHOIO
YBaXXEHHUsA, OEpeKHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JlugHOCTHBIE PE3yJIbTAaThl OCBOCHMS YU4EOHOTO mpeamMera «bruosorusy» TOJKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa JEATEILHOCTH B IMPOIECCE peaTu3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

e chOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO O0IIECTBA;

® OCO3HAaHHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBa)KCHUE 3aKOHA U
MIPaBOTIOPSJIKA;

® TOTOBHOCTH K COBMECTHOU TBOPUYECKOH JAEATETLHOCTH MIPU CO3JaHUH YIEOHBIX MTPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

® CIOCOOHOCTH OMpEAENsATh COOCTBEHHYIO TIO3HMIIMIO 10 OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

e yMEHHWE VYYMTHIBATh B CBOUX JICHCTBUSAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJIEH C Pa3HBIMU YOKIEHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIHAIbHBIM
MOJIOKEHUEM;



® TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHHS Y4YEOHBIX,
MO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

e chOPMUPOBAHHOCTH POCCUHUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPHUOTU3MA, YBAXKCHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepes PonmHOMN, ropmoctu 3a CBOM KpaH, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

® [ICHHOCTHOE OTHOLIEHHWE K INPUPOJHOMY HACIEAUI0 M NaMITHUKaM [PUPOJBI,
JIocTHXkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

® CHOCOOHOCTH OILIGHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE U Pa3BUTHUE
OHMOJI0TUY, TOHUMAaHUs 3HAY€HUs OMOJIOTUU B IO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

e yjeiiHag yOexXIEHHOCTb, TOTOBHOCTh K CIyXeHHI0 W 3ammre (OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

® OCO3HAHHUE AYXOBHBIX EHHOCTEN pOCCUICKOr0 HApOaa;

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

® CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U NMPHHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSIChH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

® OCO3HAHME JUYHOTO BKJIAJa B IOCTPOCHHE YCTOMYHBOTO OYIYILEro;

® OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSIM, CO3JAaHUIO CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

® OSCTETHYECKOE OTHOUICHHWE K MHPY, BKJIIOUYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLICHUI;

® [JOHMMaHUE 3MOLIMOHAJIBLHOTO BO3/ICHCTBUS )KMBOU MPUPOJIbI U €€ LIEHHOCTH;

® TOTOBHOCTh K CaMOBBIPAKEHUIO B DPa3HBIX BHJAaX MCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

S5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHS  KYJAbBTYPbl 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

e [IOHMMAaHHUE U pealn3alus 370pOBOro U 0e30MmacHOro oopasa )KM3HH (310pOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHasi ¢u3NyYecKas AaKTUBHOCTb), OEpEKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

® [IOHMMAaHHE€ IEHHOCTU NPAaBWJI HWHIAUBUAYAIBHOIO U KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

® OCO3HAHHE MOCJIEJICTBUM M HENPHITHS BPEIHBIX NPUBBIUEK (YMOTPEOJIEHMs aIKOTroJIs,
HapKOTHUKOB, KYpPEHHUs);

6) Tpya0BOro BOCIMTAHUS:

® TOTOBHOCTb K TPYJly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY0I00HE;

® TOTOBHOCTh K  AaKTUBHOM  JESITEIBHOCTH  TEXHOJOTMYECKOM U COLMAIbHON
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATH M CAMOCTOSATENBHO BBIIOIHATH
TaKylo JAesITeIbHOCTD;

e MHTEpeC K Pa3lM4HbIM cdepam NpodecCHOHATBHON NEATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

® TOTOBHOCTb U CHOCOOHOCTH K 00Pa30BaHHUIO M caMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH

KU3HU;



7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

® SKOJOIMYECKH LIeJIecO00pa3HOoe OTHOLIEHNE K IPUPOJIE KaK HCTOYHUKY )KM3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

® [IOBBIIICHUE YPOBHS SKOJIOIMYECKOM KYJIbTYpbI: IPUOOPETEHUE OINbITa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPYKAIOLIEH Cpe/Ibl;

® OCO3HaHHE IMIO0ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTel UX PELICHHUS;

® CIIOCOOHOCTPH HMCIIOJIB30BAaTh MPUOOpPETaeMble PU U3YUYECHUH OMOJIOTHUH 3HAHUS U YMECHHS
IpU PEHICeHUH MpOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUJI NOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

® AKTMBHOE HENpUATHE AEHCTBHM, NPUHOCAIIMX BpEI OKpYy)Karolled NpUpoAHOH cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJArONpUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

® HaJM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJbTYphI, OIbITA
JeSITEIbHOCTH  SKOJIOTMYECKON  HAlpaBlIEHHOCTH, YMEHUs pPYKOBOJICTBOBaTbCS HMMHU B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIbHOM IPAKTUKE, TFOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

¢ Cc(OopMHPOBAHHOCTL MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd M OOILIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JUAJIOIe KYJIbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;

® COBEpLICHCTBOBAHWE  A3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaKk  CpEICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U ITO3HAHUS MUPA;

e [OHMMaHuE cnenu(uku OMOJOTHMHM KaK HayKH, OCO3HaHUsA €€ poiau B (OpPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBEeKa M OO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOIO PABHOBECHS;

e yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHH Ul COBPEMEHHOW IUBIIIN3AIUH: 00ecTIeueHHsI
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJieM U obecreueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

® 3aMHTEPECOBAHHOCTbH B MOJYYEHUH OMOJIOTMYECKHUX 3HAHWM B IIEJIAX MOBBIIIECHUS 00IIei
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHON TI'PAMOTHOCTH, KaK COCTAaBHOM YacTu (YHKIIMOHAJIbHOU
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Npu U3y4eHuu ONOIOTHH;

® [IOHMMAaHHE CYIIHOCTH METOJOB IO3HAaHMs, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpY’KAIOIIer0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHE JaenaTb OO0OCHOBaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

® CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUISI PELICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

® OCO3HaHHE LIEHHOCTH HAY4YHOH AESITEIBbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;

® TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBUH C IKHU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI
MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHoro mnpeamera «buoiorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE



(MeXmpenMeTHbIE) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [[ETOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus,
SBJICHHE, TpOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHUe, HAOIIOIEHUE, U3MEPEHHUE, SKCIEPUMEHT U JIPYI'MX), YHUBEpPCAJbHbIE
yueOHble JeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIISITUBHBIC), 00ECIeUnBaIOINE
(dopmupoBaHue (YHKIMOHAJIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroLuxcs,
CIOCOOHOCTh o0y4aromuxcs UCIO0JIb30BaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble Yy4yeOHbIe JEHCTBHsS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yiabTaThl OCBOCHMS INPOrpaMMbl CpEeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTpaXkaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4€OHBIMHU O3HABATEIbHBIMH JeHCTBUAMMU:

1) 6a3oBbIe JJOrHYEeCKHE TeHCTBHS:

® CaMOCTOSITEIbHO (OPMYIMPOBATh M aKTYalIM3UpOBATH MpOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

® 1CIIOJIb30BaThb IPU OCBOCHHUU 3HAHUN MNPUEMBI JIOTMUYECKOrO MbIIUIEHHUs (aHaiIu3a,
CHUHTE3a, CpaBHEHMA, KiIacCUPHUKALMM, OOOOIEHHs), PacKpbIBaThb CMBICT OHOJOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIMBATh CBSI3U C APYTUMU MOHATUSAMU);

® OIpeAeiaATh LENU JEATEIBHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUHM HUX JOCTH)KECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

® HCIIOJIb30BaTh OMOJIOTHUYECKUE TOHATHS ISl OOBSCHEHHS (DAKTOB M SIBICHUI >KHUBOM
IIPUPOJBL;

® CTPOUTh JIOTUYECKUE pacCyXJeHUs (MHAYKTUBHBIE, IEAYKTHUBHBIC, I10 AaHAJIOIUN),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (GOPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUYECHUS;

® IIPUMEHATH CXEMHO-MOJEJbHBIE CPEICTBA I NPEACTABICHUS CYLIECTBEHHBIX CBS3E€H U
OTHOILEHUH B M3y4aeMbIX OHMOJIOIMYECKMX OOBEKTaX, a TAK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;

e paspalaTbiBaThb IUIAH pEHIEHUs MNpoOieMbl C Yy4€TOM aHajau3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

® BHOCHTH KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBATb PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

® KOOpPAMHHMPOBATb M BBINOJHATH PAabOTy B YCIOBUSAX pPEATBbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

® pa3BUBaTh KPEaTHBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

e BJaJETh HaBbIKAMH y4e€OHO-HCCIIEIOBATENLCKON M MPOEKTHOM JEATEIbHOCTH, HaBbIKaMU
paspenieHus npoOieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
pELICHUs IPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO PA3JIMYHbBIX METOJ0B IIO3HAHUS;

® HCIIOJNB30BATh DPa3jIU4HbIC BUJIbI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAllUY, PeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

e (GopMUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSAMH U METOJaMU;

® CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3a/a4M B 00pa30BaTENIbHON AEATENbHOCTH U
KU3HEHHBIX CUTYalHsIX;

e BBIBIATH IPUYMHHO-CJICACTBEHHBIE CBSA3M U aKTYaJU3MpOBaTh 3aJady, BbIIBHUIaThb
TUIIOTE3y €€ PEIICHMs, HAaXOOUTb apryMEHThl 1 JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHMUS;



® aHaNM3MPOBATH IIOJyYCHHbIE B XOJE€ pEUICHUS 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

® J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATH IPUOOPETEHHBIN OMBIT;

® OCYUICCTBJIATH IIE€JICHANPABICHHBIN MOUCK MEPEHOCa CPEIACTB M CIIOCOOOB JIEHCTBUA B
po(heCcCHOHATLHYIO CPEy;

® YyMeTh T[EpEHOCUTh 3HAHUS B I[IO3HABATEIIbHYI0O U  IPAKTUYECKYI0  0O0JIacTH
KU3HEJEATENIbHOCTH;

® yMeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

® BBIABUraTh HOBBIC HJIEH, MpeajaraTb OPUTMHAIBHBIC IMOAXOIbl W PEIICHHS, CTaBUThH
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

® OpHUEHTHPOBATHCSA B PA3TUYHBIX MCTOYHHMKAX MH(pOpMaImu (Tekcre ydyeOHOro mocobwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHNBOCTH;

e (QopmynupoBaTh 3aNpoChl M TPUMEHATH Pa3IMYHBIE METOABI MpPHU TOMCKE U O0TOOpe
Ounonoruveckoi HHPOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUCOHBIX 3a/1a4;

e npuoOpeTaTh OMBIT MCIOJIB30BAHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

® CaMOCTOSITEJIbHO BBIOMpATh ONTHMAIBbHYIO (OpPMY TMpencTaBICHUS OHUOIOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

® UCIONB30BaTh HAYYHBIA S3BIK B KAayeCTBE CPEACTBA MpU paboTe ¢ OHOIOTHYECKOi
uH(popMalvel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

e BIAJCTh HABBIKAMH pACIO3HABAaHUS M 3alIUTHl HHGOpMAIMH, HWHPOPMAIIMOHHOMI
0€30MacHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH AelCTBUSIMM:
1) obuenmue:

® OCYHUIECTBJIATh KOMMYHHMKAIIMM BO BCEX cdepax jKU3HU, aKTUBHO Y4acTBOBAThH B JMAJIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOIPOCHI, BBICKA3bIBaTh
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraeMoi 3ajadyM, YYWUTBIBaTh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

e pacro3HaBaTh HeBepOaJbHBIE CPEJICTBAa OOIIEHMS, MOHUMAaTh 3HAYEHHWE COLIMAJIBHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUl, YMETh CMITr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

® BIAJETh PA3IUYHBIMU CIIOcO0aMM OOIIEHUS M B3aMMOJEHCTBHS, NOHUMAaTh HaMEpEHHs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

e pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOUYKY 3PEHHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCThD:

® [IOHMMATh M UCHOJIb30BATH MPEUMYILECTBA KOMaHIHOW M MHAMBUIYaTbHON pabOTHI MpH
peleHnH OMOIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOH 3a/1auH;

e BBHIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;



® [pPUHHMMATh LEIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHHPOBATH
JIEUCTBUSA MO €€ TOCTHMIXKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUM, PACOPENCNSIThH POIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

® OLEHMBATh KAYECTBO CBOETO BKJIA/A M KAKJOI0 YYaCTHUKA KOMaH/Ibl B OOLIUI pe3yabTar
10 Pa3pabOTaHHBIM KPUTEPUSIM;

e qQpe/laraTh HOBBIE IPOEKTHI, OLEHUBATh MJIEU C MO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

® OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTyalMsIX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:
CaMOOPIaHM3AIUA:

® HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMA Ul BBISIBICHHS NPOOIEeM W UX pPELICHHS B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

e BBIOMpATh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUI 11€JE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KUBOM IPUPOJE, CBOEMY 310POBBI0 U 3I0POBBIO
OKPYXKarOIIHX;

® CaMOCTOSITEIbHO OCYILIECTBISTH [O3HABATEIbHYIO JEATEIbHOCTD, BBIABIATH HPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

® CaMOCTOSITEJIbHO COCTaBJISITH IUIaH PELIEHUS IPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacuMpATh paMKH Y4€OHOIO IpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

e JlenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

®  OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

e crnocobcTBoBaTh (OPMUPOBAHMIO M IMPOSBICHUIO HIMPOKOM 3pYAUIMHU B Pa3HbBIX
00JacTsX 3HaHUH, IOCTOSIHHO TOBBIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

® JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€SATEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

® BJIAJICTh HAaBBIKAMU ITO3HABATENbHON pe(IEeKCHH KaK OCO3HAHUS COBEPILIAEMBbIX JAEHCTBHI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaIH, BBIOOpAa BEPHOTO PEIICHMUS;

® yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 X CHU)KEHHUIO;

® [IPUHUMAaTh MOTUBBI U aPTyMEHTHI IPYIUX [IPU aHAIU3E PE3YJIbTATOB ACSATEIBbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:
MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;
® pa3BUBaTh CHOCOOHOCTH MOHMUMATh MHP C MO3UIMU APYrOro YeJIOBEKa.
IMPEJIMETHBIE PE3YJIBTATDBI
[TpenmeTHbIe pe3ynapTaThl ocBoeHus: mporpamMmmbel COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buosnorus» HaydHble 3HAHHS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJIbI
JEeSITeIBHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pEAJbHBIX >KU3HEHHBIX CHUTYaIUsX, CBA3aHHBIX C Ouosoruei. B
porpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.
[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



e c(opMHPOBAaHHOCTH 3HAHUH O MeCTe M pPOJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUls PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

® yYMEHHE PacKpbIBaTh CO/EPKaHUE OMOIIOTUYECKUX TEPMHHOB U MOHATHUI: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  MPEBpAIleHHE DHEPruu), TOMEeocTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoayKuust), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

e yMEHME H3JlaraTh OMOJIOIMYECKHE TEOpUH (KJIEeTOYHas, XPOMOCOMHas, MyTal[MOHHas,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOM Owmosorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHBIX pactenuit H. .
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

® yMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHMUSA B OMOIOTHUU: HAOIIOJEHUE W OMHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXAY HMCCIelyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATUH,
TEOPHi U 3aKOHOB, YMEHHUE JI€aTh BBIBObI HA OCHOBAaHUU IOJIYYEHHBIX Pe3yJIbTaTOB;

® yYMEHHE BBIJIEISTH CYIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: 0OOMEHA BEIIECTB U
IPEBpAlLEHHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

® yMEHHE NPUMEHATH NOJYYCHHbIE 3HAHUS JJIs1 OOBSICHEHHUS OMOJOTMYECKUX MPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbI0 O0ecTieueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOLIUX JIOJEH, COONIOAEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HPUPOIONOIB30BaAHUS;

e yMEHME pellaTh 3JIEMEHTapHble T'€HETHMYECKHE 3aJadyd Ha MOHO- M JUTIHOpUiHOe
CKpelMBaHMe, CLIETUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

® yMEHME BBINOJHATH JJaOOpPATOpHBIE U MpaKTUYeCKue padoThbl, COOMI0ATh MpaBMiia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

® yMEHHME KPUTHYECKHM OLIEHMBAThb M HMHTEPIPETUPOBATh MHPOPMALUIO OUOIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(pOpMaLNK, HAyYHO-TIONYJISPHbIE MaTE€pHUasIbl), ITUUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

® YyMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHbIE COOOIIEHMs, 000O0mIas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

e [lpenmerHble pe3yibTaThl OCBOeHHUS ydyeOHoro mnpeamera «buomnorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

e c(opMHPOBAaHHOCTh 3HAHUI O MecTe M POJIM OMOJOIMH B CHCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 33/1a4;

® YyMEHHE pacKpblBaTh COJepKaHHe OMOJIOTMYEeCKMX TEPMHHOB M TOHATUN: BHI,
NOMmyNsitivsi,  TeHO(GOHI,  SBONIONMS,  JABWXKYIIME  cuibl  ((pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJIOTMYECKHe (DAKTOphI, HKOCUCTEMA,



IPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTBl, LENU MNHUTaHUusA, OHKOJIOTUYECKAs MUPAMHJA,
o6uoreorieHo3, obnocdepa;

e YyMEHHME u3JIaraTh OWOJIIOTHYECKHEe TeopuH (dBomionmonHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliieBoro cxojacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrted 3somouuu A. H. CeBepuosa, ydyeHus o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

® yMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHMUSA B OMOJIOTUU: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys H TMPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyEeMbIMU
BEIIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOPHH U 3aKOHOB, YMEHHE JI€J1aTh BBIBObI HA OCHOBAHUHM IIOJYYEHHBIX PE3YJIbTaTOB;

®  yYMEHHME BBICIATH CYIIECTBCHHbIE TNPU3HAKUA CTPOCHUS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, TMOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPIHMH B IKOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

® yMEHHE NPUMEHATH NOJYYCHHbIEC 3HAHUS JJIs1 OOBSICHEHHUS OMOJOTMYECKUX MPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCcTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JHOJEH, COOMIONEHUsT HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui panroHaIbLHOIO
IPUPOIONOIB30BaAHUS;

® yMEHME pelaTh 3JEMEHTapHble OMOJOIMYECKHE 33aJayH, COCTABISATh CXEMbl NEpeHoca
BEILIECTB M SHEPIUHU B 3KOcUCcTeMax (LeNy MUTaHUs);

® yMCHHE BBIOJIHATH JIA0OPATOPHBIC W MPAKTHYECKUE padOThI, COOMIOAATh MpaBHIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

® yMEHME KPUTHYECKHM OLIEHUBAThb M HMHTEPIPETUPOBATh MHPOPMALUIO OUOJIOTHYECKOro
COJIepKaHNUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX MCTOYHHMKOB (CpeACTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHANIbl), PacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

® YyMEHHME cO03/7]aBaTb COOCTBEHHBbIE IHUCHMEHHBIE M YCTHbIE COOOIIeHHs, 0000mIas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BpA30BATEIBHBIE
padoThI padoThI pecypesi
bubmuorexa [JOK
1 brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aLUS 1 bubmmorexa LTOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
bubnnoreka IIOK
4 JKu3HenesaTeIbHOCTh KICTKH 6 https://m.eds00.ru/7f41c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnmnorexka HOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bu6nuoreka [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoteka [JOK
OHMOTEXHOJIOTHHU https://m.edso00.ru/7f41¢c292
8 PesepBHoe Bpemst 1 bubmorexa LIOK
P p https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (un¢posBbie)
Ne ni/m HpOrpaMMbI Beero KOﬁHTpOJIbHLIe H%aKanecmle 06pa3oBATETBHbIC
padoThI padoTbl pecypes
1 DBOJIIOIMOHHAST ONOJIOTHS 9 1 Eubmaorexa OK

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

2 Bo3HHKHOBEHUE U Pa3BUTHUE )KU3HU HA 9 05 bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74

3 Opranu3Mel 1 OKpyKarolas cpeia 5 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74

4 Coo01iecTBa U HKOJIOTHYECKUE CHCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74

5 PezepBHOE Bpemst 2 bubsmorexa [IOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

* buonorus. buonorndeckue cucremsr u mporeccsl, 11 kmace/ Tepemos A.B., [lerpocosa
P.A., O6mecTBO ¢ orpaHuYeHHOM 0TBeTCTBEHHOCTHIO «M3maTenbcTBO BJIAJIOCY; O61ecTBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO «M3narensckuii neHTp BJIAZIOCH

* buonorus. O6mas 6uosnorus, 10 knacc/ Cuornazos B.M., Aradonosa 1.b., 3axaposa
E.T., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIOHEpHOE 00I11ECTBO
«3narennbctBO «lIpocBemenune»

* buonorus / [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6ios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepuoe o6miectBo «M3marensctBo «lIpocBemienne»

* buonorus. buonorudeckue cucreMsl u nporeccel, 11 knace/ Tepemos A.B., [lerpocoBa
P.A., OOuiecTBO ¢ orpaHuyeHHON 0TBeTCTBEHHOCTHIO «M3narenbctBo BJIAZIOC»; O6mmectBo ¢
OTPaHUYEHHOMN OTBETCTBEHHOCTHIO «M3marenbckuii nentp BJIAJIOC)

* buonorus. O6mas 6uosorus, 10 knace/ CuBornazos B.U., Araponosa U1.b., 3axaposa
E.T., OGmiecTBO ¢ OrpaHMYEeHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE OOIIIECTBO
«M3marenscTBO «lIpocBemenune»

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepaoe obuectso «M3narensctBo «lIpocBemenne»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
https://lesson.edu.ru/08/05

https://ru.wikipedia.org/ - Bukunemus

https://edsoo.ru/ - Enutoe conepskanue obiero oopasoanus http://school-collection.edu.ru/ -



