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IHHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JUISl OMpECIICHUs
MOAXOJ0B K (opMHpOBaHHIO cojAepkaHMs yueOHoro mpeamera «buonorus» cocTaBUIIU:
koHuentyainpHbie monoxeHuss GIOC COO o B3auMOOOYCIOBIEHHOCTH IIeNieH, COJepIKaHUs,
pe3yNbTaToB 00yUYeHUs U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUST 00 00X
IeMsIX W TPHUHIINIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanusi B Poccuiickoii @enepanuu, a Takke MOJOXKEHUS O cnenuduke Ouonoruu, eé
3HAYCHUH B MO3HAHUH JKUBOU MIPUPOJIBI K 0OCCIICUYCHUH CYIIIECTBOBAHHUS YEIIOBEYECKOTO OOIIECTBa.
CornacHo Ha3BaHHBIM IOJIOKEHUSIM, OIIPEICTICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBbl 110 OMOJIOTHH U
€€ CTpyKTypa.

[Iporpamma no Guosioruu Ma€T MpelCcTaBICHHUE O LENsAX, 00 oOuiel crpareruu oOydeHus,
BOCIIUTAHMSI U PA3BUTHS, O0yUAIONINXCS CPEICTBaMU yueOHOro npenmMera «bruonorusy, onpeaenser
00s13aTeNbHOE TIPEIMETHOE COJIEp)KaHue, ero CTPYKTYpY, paclpelelieHrne Mo pa3jenaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIE0BATEIHPHOCTh H3YUCHHS y4eOHOr0 MaTepuaia ¢ y9éTOM MEXKIIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKK 00pa30oBaTeIbHOrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme mo OHONOTMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METAlPEJAMETHBIM W TPEIMETHBIM pe3yibTaraM oOydeHus B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOU N1EATEIbHOCTH/y4eOHBIX NEeHCTBUM, O00y4aromuxcs 1o
OCBOCHHIO COJIEpKAHUsI OMOJIOTMYECKOT0 00pa30BaHus.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BbIii ypOBEHb) peajn30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B HM3y4eHUW Owoyiormu, Onarojgaps dYemMy B HEH NpocMaTpuBacTCs
HaMpaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PCHHUS,  I[EHHOCTHBIX  OPHEHTAIMi  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHUS,
MIPEJICTABICHU O 3JI0pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIICHHEM K OKpPY>KaroIel MpupoaHOH
cpene. [ToaToMy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTHUSCKUX TEOPHi, a TaKKe 3HAHUW O CTPOCHUU
KUBBIX CHUCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOLECCOB B
mporpaMMe TI0 OWOJIOTHMHM YAEJICHO BHUMAHUE HWCIIOJIB30BAHUIO IIOJIYYCHHBIX 3HAHUU B
MOBCETHEBHON JKM3HM MJIA pEUICHUS TMPUKIAJAHBIX 3a7a4, B TOM 4YHCIE: MNPO(QUIAKTUKU
HACJICJICTBEHHBIX  3a00JICBaHWI  YEJOBEKa,  MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000OCHOBaHHUS JKOJOTHYECKH IeJ1ecOo00pa3HOro MOBEACHUS B OKPYXKAIOUIeH MPHPOAHON cpene,
aHaJI3a BIUSHUS XO3SWCTBEHHOW JEATCIIBHOCTH YEIIOBEKA Ha COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHWE BHHUMAaHUSA K TPUKIATHOW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «BHOJIOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOCCIICUEHUS YCIIOBUH JUISI PEIICHUS
OJTHOM M3 aKTyalbHBIX 3a/la4 HIKOJIBHOTO OMOJOrMYECKOro 00pa30BaHMs, KOTOpas Mpeiroiaraet
dbopMupoBaHHEe y OOYYAOIIUXCS CIHOCOOHOCTH QJalTHPOBATHCI K W3MEHCHUSM JTUHAMUYIHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHe cpemHero ooOmero oOpa3oBaHUS 3aHMMaeT BakHoe MecTo. OHa
obecnieunBaeT (opMHpOBaHHE Y OOYyYaIONIMXCS MPEACTAaBICHUN O HAYYHOW KapTUHE MHpa,
pacimpsieT U 0000IIaeT 3HAHUS O KMBOW MPUPOJE, €€ OTIMYNTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliii ¥ DJBOJIOLWHU, CO3MAa€T YCIOBUS [UIsl: TO3HAHHWS 3aKOHOB >KMBOW TPHUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370POBOTO M 0Oe30macHoro oodpasza
KHU3HHU, IKOJIOTUIECKOTO MBIIIJICHHS], [IGHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonbioe 3HaueHe OMOJIOTHSI HIMEET TaKXKe JIUISl PENICHHS BOCITUTATEIILHBIX U Pa3BUBAIOIIIX
3aa4 cpeaHero ooOmiero oOpa3oBaHUs, colMamu3aluu obOydaromuxcs. M3ydenue Ouonmoruu
obOecrieunBaeT yCIOBUA I (DOPMHPOBAHHS HMHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOU KYIbTYPhI, CIIOCOOCTBYET UHTETPAIlH OHOJIOTHUECKHUX
3HAHWWA C TIPEJICTABICHHUSIMH W3 JIPYTrUX y4eOHBIX NPEIMETOB, B YaCTHOCTH, (DH3WKH, XUMHH U
reorpadun. Ha3BaHHBIE TMONOXEHUS O TNpeIHa3HAYeHWH Yy4yeOHoro mnpeamera «buomorus»



COCTaBHJIM OCHOBY ISl OIIPEIEJIEHUS MOAX0J0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJEpIKAHUS,
IIPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOIHH.

OT16o0p conepxanusa yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C
HNO3ULMH KyJIbTYpPOCOOOPAa3HOI'0 MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIMECs IOJIKHbBI
OCBOHWTb 3HAaHUS W YMEHHs, 3HAUMMbIC I (POPMHPOBAHUS OOIIEH KYJIBTYpHI, OINpPEACIIAIONINe
aJIeKBaTHOE IIOBEJICHHE 4YeNOBeKa B OKpYXawollell NpUpoaHONW cpelae, BOCTpeOOBaHHbBIE B
MOBCETHEBHON JKMU3HM M TPAKTUYECKOW JeaTenpbHOCTH. Ocoboe MECTo B 3TOM CHUCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI COJEPKAHUSA, KOTOPBIE CIIYXKAaT OCHOBOM A (pOopMUPOBaHUS IIPEICTaBICHUN
O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTMHE MHUpA M LIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CIOCOOCTBYIOIIMX IT'yMaHU3alUU OMOJIOTMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpXaHHUA Y4eOHOTO Marepuaia B MporpamMme 10 OWOJIOTUH
OCYILLIECTBJICHO C Y4ETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOU IIPUPOJIBI, O €€ YPOBHEBOW OPraHMU3aLMU U 3BOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYpeE
yuebHoro npeamera «buonorusy» BblJeNeHbI CIEAYIOLINE COAEpKaTeNIbHbIe TMHUN: «broaorus kak
Hayka. Merojabl HayyHOro Mno3HaHus», «KieTka kak Ouosjoruueckas cucremayn, «OpraHuszM Kak
Ouosiornyeckas cucrema», «Cucrema 1 MHOrooopasue OpraHn4eckoro Mupa», «BOJIOLUS KUBOU
HPUPOABL), «IKOCUCTEMBI U NIPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydeHuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJIEHUE
00y4aroImUMUCs 3HAHUSIMHA O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra v npuoOpeTeHrne yMEeHHUH UCI0Ib30BaTh 3TH 3HAHMS Ul IPAMOTHBIX JIeHICTBUN B OTHOILIEHUU
00BEKTOB YKUBOH MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIeM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrieYnBaeTCs pelIeHUEM CIeTYIONUX 3a1au:

o OCBOCHHE O0YYaIOIIUMHCS CHUCTEMbl 3HaHUI O OMOJOIMYECKHX TEOpUsX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWiaX, CIyXalluX OCHOBOH [uid (OpMHpPOBAHUS
MIPE/ICTAaBICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METO[aX Hay4YHOr0 MO3HAHUS, CTPOCHHH,
MHOr000pa3su M OCOOEHHOCTSX JKUBBIX CHCTEM DPA3HOIO YPOBHS OpraHU3alluH, BBIAAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEI0BAaHUSAX B OMOJIOTHH;

o ¢dopmupoBaHHe y OO0ydYalIUXCs T03HABAaTEIbHBIX, WHTEIUIEKTYaJbHBIX H
TBOPUYECKUX CHOCOOHOCTEH B IMpoliecce aHaJln3a JAaHHBIX O MYTSIX Pa3BUTUS B OMOJIOTMHM HAay4HBIX
B3TJIS0B, UAEH U OJXOJO0B K U3YUEHUIO XKUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3alUH;

. CTaHOBJICHHE Yy OOydarolmuxcsi o0mel KyJlbTypbl, (YHKIIMOHAIBHON T'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSICHATH M OLIEHUBATh SIBICHUS OKPY)KAIOIIEr0 MHUpa *XKUBOW HPHUPOJABI Ha
OCHOBAHUU 3HAHWH U ONBITA, OJYYEHHBIX IPU U3yYEHUU OHUOJIOTHH;

o ¢dbopMupoBaHue y  OOy4arOmMXcs  yYMEHMM  WJUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKUX 3HAHMW B MPAKTHUUECKOH JESATENIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIULUHCKUX TEXHOJOTHH U arpoOMOTEXHOIOTUIA;

o BOCIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEJIOBEKOM >KUBOM MPHUPOIBI,
HE0OXOIMMOCTH OEepexHOr0 OTHOIIEHHS K Hel, COONIO/IEHUsI ATUYECKUX HOPM IPH MPOBEIECHUU
OMOJIOTHYECKUX MCCIIEIOBAHUM;

. OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHMM I TIOBBIIIEHUS  YPOBHSA
9KOJIOTMUYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;
. NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHMH B TOBCEJIHEBHOW >KU3HU IS

OLICHKH TOCJICJICTBUI CBOEH JEATEIHHOCTH 10 OTHOIICHUIO K OKPYXKAIOMIeH cpelie, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOIIOICHNE Mep TTPO(IIIaKTHKH 3a00I€BaHU.

B cucreme cpennero o6miero obpa3zoBanusi «buonorus», usydaemasi Ha 0a30BOM ypOBHE,
SBJIIETCS O0OS3aTENLHBIM YYCOHBIM TIPEIMETOM, BXOJSANIMM B COCTaB MPEAMETHOH o0nacTh
«EcTecTBeHHO-HAyUYHBIE TTPEIMETHIY.

JInst u3ydeHus: 6uoyIoru Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs OTBOAUTCS 68 4acoB:
B 10 xnacce — 34 yaca (1 gyac B Hepento), B 11 knacce — 34 yaca (1 yac B Hezgeno).



COJAEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3p OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHHMUYECKUMU U JPYTUMU
€CTECTBCHHBIMU Haykamu, (uiocodueld, ITHKOW, SCTETHKOW H mpaBoMm. Ponbs Owonoruu B
(hopMUPOBaHUM COBPEMEHHOM Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoap! MOo3HAHMS KUBOH MPHUPOIBI (HAOIIOIEHHE, SKCIIEPUMEHT, ONKCAaHHE, U3MEpPEHHE,
KJaccuuKalus, MoJIeIUPOBaHHe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass padora Ne 1. «lcnonp3oBaHME pa3iIMYHBIX METOJOB IPU HU3YYEHUU
OHOJIOTUYEeCKUX 00BEKTOBY.

Tema 2. /KuBble cuCTeMBbI M X OpPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAaMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTraHU4ECKOW PUPOJIBI.

CpoiictBa OuocucteM M WX pa3HoOOpa3we. YpPOBHM OpraHU3aluu  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEBIHN, TKAHCBBIH, OpraHU3MEHHBIH, MOMYJISIUOHHO-BUOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdemMoHcTpaumMu:

Tabmunpl u cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «YPOBHU OpraHU3aIlMU IKUBOU
TIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHUE KJIETKH.

XVUMUYECKUI COCTaB KIETKH. XUMUYECKUE DJIEMEHTBI: MAaKpOJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga n MmuHepasibHBIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEpPAIBHBIX BeHleCTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6eIKoB. AMUHOKHUCIIOTBI — MOHOMEpHI O6enkoB. Hezamenumble u
3aMEHHUMbIE aMMUHOKHMCIIOTbI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPhI O€JIKOBON MOJIEKYIIbI
(mepBUYHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUYECKUE CBOMCTBA OEJIKOB.
buonoruueckue GpyHKIMM OEIKOB.

depmeHThl — Ouojoruuyeckue katanuzaTopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cneuuduuHoctb. Kodepmentsl.  Butamunsl.  OTtanuuss  QepMEHTOB  OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

YrneBonapl: MOHOCaxapuabl (TJIIOKO3a, pubo3a M Ie30KCuprbo3a), Aucaxapuisl (caxaposa,
JAKTO3a) W TOJHMcaxapuabl (Kpaxmaji, TIJIMKOTeH, Ie/unono3a). buomorndeckune (yHKIUK
YTJIEBO/IOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEJNKOB W JIMIKJOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u gpynkiun IHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

I{uronoruss — Hayka o kjieTke. KierouHass Teopuss — mpuMep B3auMOJCHCTBUSA HJIEUH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIICTKH.

Knertka xak nemnoctHas xuBas cuctema. OOIue NpU3HAKU KIIETOK: 3aMKHYTas Hapy>KHas
MemOpana, monekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.



Tumbl  KJIETOK: dJyKapuoTHyeckas M IpokapuoTHueckas. (OcoOEHHOCTH CTpPOEHHS
npokapuoTuueckon kiaeTku. Kimerounas creHka Oaktepuii. CTpoeHHE SYKaPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maruueckass MemOpana, e€ cBoicTBa u (QyHKuuu. Luromnasma u e€ OpraHoupbl.
OnnomemOpannble opranouasl kietku: DIIC, anmapar [ombmku, auzocomsbl. [lomyaBTOHOMHBIC
OpraHoubl KJIETKU: MUTOXOHAPUH, IutacTuabl. [IpoucxoxaeHne MUTOXOHApUI U muacTul. Buel
mwiactug. HememOpaHHble OpPraHouAbl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPUOIH,
PECHUUKH, KIYyTHUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHblid HeHTp KieTku. CTpoeHue sipa: saepHas o0oJjiouKa, KapHoIuiazma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHYECKHMX  3JEMEHTOB B  HEXKHUBOW  IPHUPOAE,
«Pacrnpenenenne XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmunpel u cxembl: «llepuoanueckas TabnuIa XUMHYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «buocunres Genka», «CtpoeHne MoleKkyiasl Oenka», «Ctpoenue (epmeHTay,
«Hyxneunossie xucnorel. IHK», «Ctpoenue monexkyinsl AT®», «CtpoeHne sykapHOTHYECKOU
KieTkn», «CTpoeHue KHMBOTHOM KieTkn», «CTpoeHHME pacTUTEIbHOU KIeTKn», «CTpoeHue
MIPOKAPUOTUUECKON KIIETKNY, «CTPOCHHE s1Ipa KIETKU», «Y TI€BOABDY, «JIunuas».

O06opynoBaHKe: CBETOBOM MHKPOCKON, OOOPYIOBAaHHWE IS IPOBEICHUS HAOIIOICHUM,
WU3MEpEHUl, HKCIEPUMEHTOB, MHKpPOIpPENapaTbl PaCTUTENbHBIX, JXUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «l3ydyeHue KaTadTUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WIN KaTajaasbl)».

JlaGopaTtopHnas pabota Ne 2. «3yueHnue cTpoeHuUs KJIETOK PaCTEHHM, )KUBOTHBIX U OaKTepuid
10/ MUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax 1 UX OIMUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, MM METa00IM3M. ACCUMMIIALMS (TUTACTHYECKUN OOMEH) U IUCCUMMIISALIUS
(3Hepreruyeckuii OOMEH) — JBE CTOPOHBI €AMHOIO Ipolecca Meradonusma. Poiib 3akoHOB
COXpaHEHMs BEIIECTB M SHEPTMM B IOHUMaHUU MEeTaboI13Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIN M TeTepoTpodHbIi. Ponb depmeHTOB B 0oOMeHe
BELIECTB U NIPEBPALLEHUH JHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TemHOBass ¢a3sl (orocuHTe3a. Peaknuu QorocunTesa.
D¢ dextuBHOCTh (poTOCHHTE3a. 3HAUCHHE (OTOCHMHTE3a AN KHU3HM Ha 3emuie. BiusiHue ycioBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolMe OakTepuu. 3HaueHHEe XEMOCHHTEe3a JUId KM3HHM Ha
3emuie.

OHepreTuyeckii oOMeH B KJeTke. Paciienienue BemecTs, BbIIEICHNE U aKKyMYJIHPOBaHUE
SHEPTMH B KIJETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHne W ero BUJIBIL
KucnopogHoe okuciaeHue, WM KIeTO4YHOe JbIxaHue. OkuciurensHoe (ochopuiimpoBaHue.
O} heKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHte3a. ['enernueckas wundopmamus u JHK. Peanuzamus
reHeTUYeCKo MHpopManuu B KieTKe. [ eHeTHuecKui KoJl U ero cBoWcTBa. TpaHCKpUILUS —
matpuunblii cunte3 PHK. Tpancnauus — OuocunTte3 Oenka. Dtambl TpaHciusuuu. Koauposanue
aMUHOKHCIIOT. Ponb prbocoM B 6rocuHTE3€e Oernka.

Hexknerounsie Gpopmsbl sxu3Hu — BUpYchl. VicTopust oTkpsiTust Bupycos (/1. Y. VIBanoBckwmii).
OC0OCHHOCTH CTPOEHHUST M JKM3HEHHOTO IHMKiIa BUPYycoB. bakrepumodaru. bonesnu pacrenwid,



KUBOTHBIX M 4YeNOBEKa, BBI3bIBAEMbIC BHpycaMHu. Bupyc nmMmyHoxedunurta venoseka (BUY) —
Bo3Oyautens CIIWa. OOpaTHasi TpaHCKpuNIHs, peBepTaza W wuHTerpasa. lIpodrrakTuka
pacnpocTpaHEeHHUs! BUPYCHBIX 3a00J1€BaHUI.

JdemoHcTpaumuu:

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

Tabmuupr u cxembl:  «Tumbl  nutanus»,  «Metabonusmy,  «MUTOXOHAPUSY,
«Queprernueckuii oOMen», «Ximoporutact», «®orocunresy, «Ctpoenune JHK», «Ctpoenue wu
¢dbyHKIIMOHUpOBaHKEe TeHa», «CunTe3 Oenkay, «['eHeTnueckuil koa», «Bupycel», «bakrepuodarny,
«Ctpoenue u xxu3HenHbId 1k Bupyca CIINa, 6akrepuodaray, «Pemmukarms JJHK».

O6opynoBanue: Moaenu-ammumkauu «Yasoenue JIHK w tpanckpunmms», «buocunrtes
6enkay, «CTpoeHue KIETKI», Mojieb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1Mk, WIM SKA3HEHHBIH LUK KieTku. MHTrepdaza u mumto3. Ilpoueccsl,
nporekaromue B uHTepdaze. Pemnukanus — peaxnust matpuuyHoro cunrte3a JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBI Ha0Op — KapuoTUN. JIUIUIOMIHBIM W TalJIOUIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHHS M WHAWBHUIYAbHOTO Pa3BUTHUS
OpraHHU3MOB.

Henenne kierku — muto3. Ctaauu Murto3za. IIpoueccel, mpoucxoasiye Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

DopMBI pa3MHOKEHHUSI OPTraHU3MOB: Oecronoe U mojoBoe. Buapl 6ecronoro pa3MHOKEHUS:
JIeIeHue HaJBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETaTHBHOE
pa3MHOXxeHue. MckyccTBeHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE JUIsl CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiios. Craguu wmeiosza. [lpormeccel, mpoucxozsiiue Ha cragusx wmeinos3a. [loBenenue
XpomocoM B Meiio3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mporecc 00pa3oBaHUsl MOJOBBIX KJIETOK y KUBOTHBIX. [10yI0BBIE *Kene3bl:
CEeMEHHUKU U sSu4HUKU. OOpa3oBaHWE M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaTo30H],
SilleKIeTka) — cHepMaroreHe3 U oBoreHe3. (OcCoOEHHOCTH CTPOCHHS  SIMIIEKIETOK H
cnepmato3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). DTarnbl
SMOPHOHAIIBHOTO PAa3BUTHS y MO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, TacTPyJIsilUs, OPraHOTeHE3.
[ToctamMOpuoHanbHOe pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO pPa3BUTHUSA: MPSIMOE, HENpsSIMOe
(mrmunHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3HIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u paseutue pacteHuii. OHTOreHe3 LIBETKOBOTO PACTEHMs: CTPOCHUE CEMEHH, CTaaAuH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY», «J[BOWHOE OIIIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOXKEHHE pacTeHUi», «/leneHue kieTku OakTepuiiy,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KileTouHbld 1uKI», «Permukarus
JHK», «Murto3z», «Menos», «IIpsaMoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOLINX U
4yesoBeKay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

OO6opynoBaHue: MHUKPOCKON, MHUKporpenapatsl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETOY,
«SinekseTka Miaekonurameroy, «KapuoknHaes B KIETKax KOpPEIIKa JyKay, MarHUTHAsT MOJEIb-
anrunkanus «Jlenenue kierkm», moaens JIHK, moaens Metada3sHoOi XpOMOCOMBEI.

JlaGopaTopHble U NpaKkTH4YecKre padoTbli:

JlaboparopHas paborta Ne 3. «HabmroneHne MuTO3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopuass pabora Ne 4. «/3ydeHHWe CTpPOCHHUsS IIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparax».



Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer wu 3amaun reHeTuku. Mctopust pa3BUTHS TEHETUKH. Poiib LHMTOJOTMU U
SMOPHOJIOTUY B CTAHOBJICHUHM T'€HETHKH. BKiag poccMiCKUX M 3apyOekHBIX YUEHBIX B Pa3BHTHE
TEHETUKU. MeToapl TeHEeTHUKM (TMOPHIOJOTMYECKUM, LHUTOT€HETUYECKUH, MOJIEKYISIpHO-
reHeTnyeckuil). OCHOBHbIE T€HETUYECKUE NOHATHA. ['eHeThueckas CHMBOJIMKA, MCIOJIb3yeMas B
CXEMax CKpEIUBaHUM.

3aKOHOMEPHOCTH  HacJIeJOBaHMsl  IPU3HAKOB,  ycTaHoBieHHble I.  Mennenem.
MoHorubpuaHoe ckpeluBaHue. 3aKOH €AMHO-00pa3ust ruOpuioB neporo mnokosieHus. IIpaBuio
JOMUHUPOBaHUS. 3aKOH pacllelUIeHHs Ipu3HakoB. I unore3a unctorsl ramer. [lonHoe u HenoiaHoe
JOMHUHHPOBAHHUE.

JurubpuaHoe  cKpemuBaHWe. 3aKOH  HE3aBUCHMOIO  HAcJeIOBaHHMS  IMPHU3HAKOB.
[{uToreneTnueckue OCHOBBI JAUTMOPHIHOTO CKPEUIMBAHUA. AHaIM3MPYIOLIEE CKpELUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruileHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o cUemIEHHOMY
HacJieI0BaHHI0 TeHoB. HapyleHnue cuenieHus reHoB B pe3ysbTare KpOCCUHIOBEpPa.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHeTuUeCKne KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIpEeNIeHHE IoyIa. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE Opranu3Mbl. HacienoBanue Npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHasd. Ponb cpenbl B
HEHACJIeICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAM(UKAUMOHHOW  HM3MEHYHMBOCTH.
BaprannonHbI psin M BapuanuoHHas Kpuasg. Hopma peakuuu npusHaka. KojgnyecTBEHHbIE U
KayeCcTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, miM TeHOTUIIUYECKAsi, U3MEHYMBOCTh. KOMOWHATHBHAs M3MEHUUBOCTH.
Meito3 u mosoBOM mpolecc — OCHOBA KOMOMHATMBHOM M3MEHYMBOCTH. MyTalMOHHAs
M3MeH4YMBOCTh. Kiaccuukamuss MyTanuid: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. Yacrora u
NpUYMHBI MyTauui. MyTarenHsle (akTopbl. 3aKOH T'OMOJIOTHUECKUX DSJIOB B HacleJICTBEHHOU
n3menunBocty H. . BaBunosa.

BHesnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METO/bl TE€HETUKH YeJIOBEKa:
TeHEAIOTUYEeCKUM,  ONM3HELOBBIH,  IUTOr€HETHYECKUH, OHOXUMHUYECKUH,  MOJEKYISpHO-
reHernyeckuii. CoOBpeMEHHOE OIpe/ejeHHe TeHOTUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomomsio [I[[P-ananuza. HacnenctBeHHble 3aboieBaHus
YesloBeKa: TeHHble 00JIe3HU, 00JIE3HU C HACJIECTBEHHON MPEIpaclookKEeHHOCThIO0, XPOMOCOMHbIE
6one3nu. ComaTuueckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKH. [IpHHLMIBI 3J0pOBOTO
o0Opa3a HW3HHU, IAUATHOCTUKH, NPOPHIAKTUKH M JIEYEHUS TeHeTH4YecKux OonesHei. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHWE MENMLIMHCKONW TE€HETUKH B IPEJOTBPAIICHUHU U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHU YeIOBEKa.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxon, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuupl 1 cxeMbl: «MOHOTHOPUIHOE CKpPEHIMBAaHHE M €ro HUTOTEHETHYEeCKas OCHOBay,
«3aKOH pacIIeIICHHUs U ero IIUTOTeHeTUYecKast OCHOBay», «3aKOH YHCTOTHI TraMeT», «Jlurudpuanoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ JAUTMOPUIHOIO  CKpeUIMBaHUs»,  «Meio3y,
«B3anMonelicTBre alIeNbHBIX TE€HOBY, «I €HETUUECKHUE KapThl PACTEHH, )KUBOTHBIX U YEJIOBEKA),
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CIEIJIEHHOro ¢ Tmojom», «Kapuotumsl
YeJIoBeKa W JKUBOTHBIX», «BuIel u3MeHUHMBOCTH», «Moau(pUKAIMOHHAS HW3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpynn KpoBuy», «MyTalluoHHas U3MEHYUBOCTb.

Ob6opynoBanue: MoAETU-aMIUIMKALUK «MoHOruOpuaHOe CcKpemuBaHue», «HemnonHoe
JOMUHUpOBaHUEe», «lurubpuanoe ckpeuuBanuey, «llepekpéct XpoMocoM», MHUKpPOCKON U
MUKponpemnapar «J/Ipozodpumna» (Hopma, MyTanuu (OpMbI KpbUIEEB U OKpacKH Tena), repOapuii
«I"opox moceBHOI.



JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHIHOTO
CKpeUIMBaHUs y AP030(HIIbl Ha TOTOBBIX MUKpPOIpEnapaTax.

JlaGopaTopnas pabora Ne 6. «M3ydeHne MoaudUKaMOHHON M3MEHUYHMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHam3 MyTtanuid y JOpo30ouiIbl HAa TOTOBBIX
MHUKpOIIpenaparax.

[TpakTnueckas padorta Ne 2. «CocraBieHue U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa M IPOIECC. 3apoXkKACHUE CelIeKIMU U Jomectukanus. Yuenue H. WM.
BaBuioBa o0 wmeHTpax MPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuid. LIeHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOJIbI CEJIEKIMU. MacCcOBbIi M WHAMBHUIYAIbHBIH OTOOPHI B CENEKIUU
pactenuii U KUBOTHBIX. OlLIEHKa SKCTepbepa. BIU3KOpOICTBEHHOE CKpelUBaHUE — WHOPHIMHT.
UYucrasa nunus. CkpeuBaHue YUCThIX JUHUM. ['eTepo3uc, wnu rubpuaHas cuia. HepoacrseHHoe
CKpelrBaHue — ayTopuauHr. Otaanénnas rudpunusanus u e€ ycnexu. FIcKkycCTBEeHHBIN MyTareHes
U TIOJTy4YEHHE MOIUILIONI0B. JJoCTHKEHUS CeNeKInU PaCTeHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHosorus Kak oTpaciab MNPOU3BOACTBA. ['€HHass WHXKEHEepHs. OTambl CO3AaHUS
pexomOunanTHOW JIHK w Tpancrennsix opranm3moB. Kierounas wmxenepus. Kietounsle
KYJIbTypbl. MUKpPOKIIOHAIbHOE pPa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OKOJOIMYeCKMe U JThueckue npobdiembl. MO  —
TeHETUYECKU MOJIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuublr w cxembl: Kapta «LleHTpbI MPOUCXOXKICHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoabl JoMalIHMX >XKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Pabote akamemuka M. @. MWsanoBay, «llomumiongus», «OOBEKTHI
ouotexHoioruny», «Kierounsle KyabTypbl M KIOHHpOBaHHE», «KOHCTpyHpOBaHHE M TEPEHOC
T€HOB, XpPOMOCOM.

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIONOB JAMKHUX ()OPM U KYJIBTYPHBIX COpPTOB
pactenuit, repbapuii «CellbCKOX03sIIICTBEHHBIE PACTEHUS.

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHMSI CEJIEKIIMM pPAacTeHUl M KUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOHMCIBITATENbHBIM Y4YacTOK, B TEIIMYHOE
XO035ICTBO, 1a0OpaTOPHUIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAS OHOJIOTHS.

[TpennochuIKyu BOZHUKHOBEHUS SBOJIIOIIMOHHON TEOPUH. DBOJIIOLMOHHASI TEOPHS U €€ MECTO
B Onosoruu. BnusiHue 3BOIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenscrBa 3Bomonuu. [laneoHTonornueckne: Mocaea0BaTeIbHOCTh MOSBICHNS BUI0B
B MAJEOHTOJIOTUYECKONW JIETONUCH, MepexoaHblie (opmbl. buoreorpaduueckue: cXoACTBO U
paznuune ¢ayH U Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M DPA3IU4YUsl SMOPUOHOB pa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHHUTENIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTHYHbIE, PYAUMEHTAapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonoHHass Tteopuss Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHMS JIApPBHUHHU3MA.
JIBIDKYIIME CUJIBI ABOJIIOIMH BUIOB 10 J{apBUHY (M30BITOYHOE pa3MHOKEHHE ITPH OIPAaHUYCHHOCTH
pecypcoB, HeonpeneaEHHAs N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHHUE, €CTECTBEHHBINA OTOOD).



Cunrernueckas teopus 3Bosmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxkympe cuiibl ((pakTOpbl) 3BOJIONUU BHUIOB B MpUpPOAE. MyTallMOHHBIA MpoIecC H
KOMOMHATHBHAs U3MEHYMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeiid reHoB. M3omsiuusa 1 Murpamus.

EcrectBenHblii oTOOp — HampaBisitounii  (axkrop sBomonuu. DopMBI  €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTar 3Bomonuu. [IpuMeps! nmpucnocobaeHuii y
OpraHu3MoB. ApoMop(03bl U UANO-aJalTALUH.

Bun wu BupooOpaszoBanme. Kpurepunm Bupma. OcHoBHble (OpMBI BHUA000PAa30BaHUS:
reorpagpuueckoe, 3K0JI0rHyecKoe.

MaxkposBomrorusi. Dopmbl  dBoNOLMHU:  (DUIIETHYECKAs, IHBEPreHTHAas, KOHBEPreHTHas,
napaienbHas. HeoOparuMocTs 3BOMIOLUH.

[Ipoucxoxaenue oT HECIMEeIHATU3UPOBAHHBIX MPEIKOB. [Tporpeccupyromias
crienuanu3anus. AJanTuBHas paaualus.
JdemMoHcTpaumMu:

[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
['exkensb, @. Mromep, A. H. Cesepiios.

Tabmue! u cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey, «3apOoAbIIId TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 0OpsOBI 3a CymIecTBOBaHHE», «ECTECTBEHHBIA OTOOPY,
«MHoroo0pa3ue COpTOB pacTeHuit», «MHoOroobpasue mOpoJ >KUBOTHBIX», «llomymsuuny,
«MyTaluMoHHasT U3MEHYMBOCTb», «Apomop¢o3bl», «Manoamantauun», «OOmas aereHepanus»,
«IBmxymme cuibl sBomtonuny, «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopn0a 3a
cymiectBoBanuey, «lIpucmocobieHHOCTs opranu3MoBy, «l'eorpaduueckoe BHUI000pa3oOBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHHEN.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHbIMM TUIIAMU OKPAcKH, Ha0Op IUIOAOB U
ceMsiH, KoieKius «[IpuMepsl 3allUTHBIX MPUCIIOCOONICHUN Y >KMBOTHBIX», MOAeNb «OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTpOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra wmwupa, Koiekuus «DOpMBI COXPAaHHOCTH HMCKOIAEMBIX
KUBOTHBIX M DPAacTeHU», Mojenb ammummkanus «llepekpéct XxpoMocom», BIIaKHBIE IIpeNnapaThl
«Pa3BuTHEe HacekoMoroy, «Pa3zBuTue JATYMIKU», MUKpompenapar «/Ipo3oduna» (Hopma, myranuu
(OpMBI KPBUTBEB M OKPACKH TEJIa).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHOCOONEHHOCTH OpraHu3mMa M €
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emJie.

JloHayuHble TIpeICTaBICHUS O 3apOKAEHUM *XU3HU. HayuHble rMmore3bl BOZHUKHOBEHHUS
KHU3HM Ha 3emye: aOuMoreHe3 M MaHCHepMHus. XHUMHUYecKas 3BOJIONUS. AOHOTCHHBIM CHUHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAJIbHOE MOATBEPKIECHHE XMUMHUYECKOM
sBomonnu. HavanbHeie dTambl Ononorudeckoi sBomonun. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUA.
®opMHUpPOBaHNE OCHOBHBIX T'PYII )KUBBIX OPTaHU3MOB.

PazButue xxu3HKu Ha 3emiie 1o 3pam u nepuonaM. Karapxei. Apxeickas U MpoTepO30MCcKast
apel. [laneoszoiickas spa U e€ mepuonabl: KeMOPHICKUHN, OPAOBUKCKUHN, CUITYPUICKHH, TEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKas opa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KJIMMara U TEOJIOTMUECKHX IporeccoB. OCHOBHBIE ATalbl HBOJIOLHU
PacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHul U )KUBOTHBIX. [losiBIeHNEe, pacuBeT u
BBIMUpaAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4YeCKOro Mupa Kak OTpakeHHe 3BOMIONUU. OCHOBHBIE CUCTEMATHUYECKHE
IPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJIOBEKa. AHTpPONOJIOTUSI Kak Hayka. Pa3BuThe TpeacTaBleHHM O
MIPOUCXOXKACHUM YeloBeKa. MeTobl u3yueHust antponoreHe3a. CxoACcTBa U pa3nyus 4ejoBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKa.

JBuwxymue cunbsl  (dakTopsl) aHTpomorenesa. HacnencTBeHHas HW3MEHUMBOCTh U
€CTeCTBEHHBII 0TOOp. OOIIecTBEHHBIN 00pa3 XKU3HU, U3TOTOBJICHUE OPYIUH TpPyla, MBIIJICHHUE,
peusb.

OCHOBHBIE CTaJMM U BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMeEJbIi,
UYenosek npamoxosaiuid, YenoBek HeaHIepTanbekuid, YenoBek pazymMubiid. Haxoaku uckonaeMbix
OCTaTKOB, BpeMsl CYIIIECTBOBAaHHS, OOJACTh pPacCHpOCTpaHEHHUs, 0O0BEM TOJIOBHOTO MO3ra, o0Opa3
KU3HU, OPYIUS.

Uenoseueckrne pacbl. OCHOBHBIE OOJBIIME pAchl: €BPOINEOHIHAs (EBpaswiicKas), HETpo-
aBcTpajougHasi  (PKBaTOpHalbHAas),  MOHIOJIOMAHAas  (a3WaTcKo-aMepuKaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH TPEICTAaBUTEINICH YEIIOBEYECKUX pac K YCJIOBUSM CYIIECTBOBaHUS. EXMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpaumMu:

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

Tabmuner u cxembl: «Bo3HukHOBeHHE COJHEYHOW CHCTEMBI», «Pa3BHTHE OpraHHMYECKOTO
mupa», «PacturenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas —KIETKa»,
«CoBpemMeHHas CHUCTeMa OpraHudeckoro mupay, «CpaBHEHHE AHATOMHMYECKHX YEPT CTPOCHUS
YeloBeKa W 4YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMajJeOHTOJIOTMYECKUX HaXOA0K
MPEIKOB COBPEMEHHOIO0 4YeJoBeKay», «JllpeBHeimme mogn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUenoBeuecKre pachi.

O6opynoBanue: Mymspku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAHBOHIIA), CJICMKH WU H300paKEHUS KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeIOBeKa (KaMHH-UONIEphl, pyOuia, ckpedsia), T€OXpPOHOJOTHYEecKas TalauIa,
KoJuIeKIUs «@OpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[Tpaktuueckast padbota Ne 1. «/3yueHue HCKOMAEMBIX OCTAaTKOB PACTEHHMH U KUBOTHBIX B
KOJUIEKIIHSX».

DKCKypcusi «IBOJIONUS OPraHUYeckoro Mupa Ha 3emie» (B e€CTECTBEHHO-HAayUHBIM WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3aJaud W pasfesbl SKOJIOTHH. MeToJapl  3IKOJIOTHYECKUX
HCCIeA0BaHUM. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHUsT  OpPraHU3MOB: BOJHAS, Ha3eMHO-BO3/IyIIIHAS, MMOYBEHHA,
BHYTPHUOpPraHU3MEHHasl.

Oxonorndeckue (aktopel. Kiaccudukarus SKOIOTHYECKUX (HAKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOreHHbIe. J[efiCTBHE IKOMOTHYeCKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (akTopbl:  CBET,  TEMIEpaTypa,  BIAXHOCTh.  DoTONEpUOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0HOTHYECKUX (PaKTOpOB. bruomoruveckue puTMbl.

buotnueckne  ¢aktopel. Buapl < OMOTHMYECKMX  B3aMMOJCUCTBHIN:  KOHKYPEHIIWS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, Koomeparmus, MyTyalau3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HAaxJIEOHUYECTBO). AMEHCaIu3M, HeHTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJICHCTBUI [IJIS CYIIIECTBOBAHHUSI OPTAHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU momyssiuu. OCHOBHBIE TMOKa3aTeNH  MOMYJISIIUU:
YUCJIEHHOCTb, IUJIOTHOCTb, POXKIAEMOCTb, CMEpPTHOCTb, HPHUPOCT, Murpanusa. JluHamuka
YUCJICHHOCTH TTOMYJISIIUHA U €€ PETYIISITHS.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumer u cxembl: kapta «[Ipuponubie 30HbI 3eminy», «Cpenbl OOUTaHUS OPTAaHHU3MOBY,
«Dotonepuoanzmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa  YUCJICHHOCTH  MOMYJISIIUN
uHpy30pun-Tyenbkn», «lIumespie nenmy.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdomornueckue 0COOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
OoOUTaHUS.

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa U IKOJI0THYeCKHE CHCTEMbI.

CooOmectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypel  OuoOleHO3a:  BHJOBas,
POCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cuctembl (3KocucteMbl). [lonsTtne 006 3KocucTeMe U OHUOTEOIEHO3E.
QOyHKIIMOHAIBHBIE  KOMIOHEHTBHl ~ AKOCHUCTEMbI:  MPOIYLEHTBI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M MOTOK JHEpruM B HKocucTeMe. Tpodudeckue (MHILEBbIE) YPOBHU
skocucteMsbl. [Tumessie nenu u cetu. OCHOBHBIE ITOKA3aTEIU SKOCUCTEMBI: Onomacca, MpoyKILus.
DKOJIOTHYECKHE THpPaMUIbl: TMPOIYKIUU, UYHUCICHHOCTH, Ouomaccel. CBOWCTBAa 3KOCHCTEM:
YCTOMYMBOCTb, CAaMOpPETyJIsiysl, pazsurue. Cykieccus.

[TpuponHble 3KOCHUCTEMBL. JKOCHUCTEMBI 03Ep M peK. IJKOCHUCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBI. YpOoskocuctemsl. buonoruueckoe wu
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak Qaxtop ycToMumBOCTH 3KocucTeM. CoxpaHeHHe OHOIOrHYECKOTo
pa3zHooOpa3us Ha 3emiie.

Yuenue B. . Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouocdepsl. XKupoe
BemecTBO u ero GyHKIuU. OcobeHHOCTH OMOCdEephl Kak TII00aTBLHOM 3KOCHCTEMBI. JJnHaMu4eckoe
paBHOBecHe U oOpaTHas CBs3b B OHocdepe.

KpyroBopoTbl BemiecTB M OHMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiu. AHTpororeHHbie u3MeHeHust B ouocdepe. ['modanpHbIe
9KOJIOTUYECKHE TPOOITEMBI.

CocymiecTBoBaHuE MPUPOABI U YenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpas3usi Kak OCHOBA
ycroitunBoctu Omocdepbl. OCHOBAa pallMOHABHOTO YIPABIEHUS MPUPOAHBIMU PECYpcaMH U HX
UCIO0JIb30BaHue. JlocTHkeHust OMOJIOTHH U OXpaHa MPUPOIBI.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsl: «[lumesie nenu», «buoneHo3: coctaB u cTpykTypay, «lIpupoaHbie
coobmiectBay, «llemu mnuTaHUs», «IKOJOTMYECKass TmUpamuaa», «buochepa u dYEIOBEK»,
«KOoCUCTEMa HIMPOKOIMCTBEHHOTO Jecay, «KocucTeMa XBOHHOro jeca», «buoreHo3 Bogoémay,
«Arpouenosy, «l[IpumepHbie aHTPONIOTEHHBIE BO3/ICUCTBUS HA IPUPOAY», «BakHeuIre uCTOYHUKI
3arpsi3HEHUs] BO3[yXa M TPYHTOBBIX Boa», «[louBa — BakHelIIas cocTraBisiomas Ouocheps»,
«®DakTopsl Jerpaganuu nousy, «IlapHukoBbiil adhdexTy, «DakTophl paoaKTUBHOTO 3arpsi3HEHUs
ouocheprr», «OO6mas crpykrypa Ouocdeps», «PacnpocTtpaneHue KusHH B Ouocdepe»,
«O30HOBBI 3KpaH Owmochepr», «Kpyrosopor yriepoma B Omocdepe», «KpyroBopor azora B
PUPOIEN.

OOGopynoBanue: Mojenb-anmunkanus « Tunuaasie OMOLIEHO3b», TepOapuil «PacTuTenbpHbIC
cooOmiecTBa», Koiutekuuu «buoreHo3», «Bpeaurenn BaXXHEWIIMX CEIbCKOXO35HCTBEHHBIX
KyIbTyp», TepOapuu ¥ KOJUIGKIIMM pACTEHWH W JKUBOTHBIX, TNPUHAUICKAIAE K pPa3HBIM
HKOJIOTUYECKUM Tpynnam oaHoro Bunaa, Kpacnas xuura Poccuiickoit @enepanuu, n300pakeHHUs
OXPaHSIEMBIX BHJIOB PACTCHUH U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TPeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4aroIUMUCS TPOTPaMM CPEIHET0 OOIIero O0pa30BaHUS: JUYHOCTHBIM, METAaNpPEeIMETHBIM U
MIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pE3YJIBTATOB OCBOEHHUs MpeaMera «buoyorus» BbIIEIEHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHUE 00YUAIOIMMHUCS POCCUNUCKON IPaXKIaHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENEIICHNIO, HAaJTMYME MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, IeJICHATIPABIEHHOE PA3BUTHE BHYTPEHHUX yOCKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAAMIIMNA Pa3BUTHS OMOIIOTHYECKOTO 3HAHMS, TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOGH JEATCIBHOCTH IICHHOCTHO-
CMBICJIOBBIMU yCTAaHOBKAMH, NPUCYIIUMU CHUCTEME OHOJIIOTUYECKOTO OO0pa30BaHUs, HaIHUUE
9KOJIOTUYECKOT0 NMPABOCO3HAHUS, CTIOCOOHOCTH CTABUTD LIEIU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHoCTHBIE pe3ysibTaThl OCBOEHUs mpenMera «buosoTHs» AOCTUralTCs B E€AUHCTBE
y‘-I€6HOI>'I W BOCIIMTATEIHLHOM ACATCIBbHOCTH B COOTBCTCTBHU C TpadULIHMOHHBIMHA pOCCI/If/'ICKI/IMI/I
COLIMOKYJIbTYPHBIMUA, MUCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NPUHSATHIMHU B
oOmiecTBe MpaBWIAMA W HOPMaMHU TIOBEICHUS M CIIOCOOCTBYIOT IpOIEcCaM CaMOITO3HAHUS,
CaMOBOCIIUTaHUS M CaMOpAa3BUTHUA, Pa3BUTUS BHYTPEHHEH MO3UIUU JIUYHOCTH, MATPUOTHU3MA,
YBaXKEHHUS K 3aKOHY M IIPaBOIOPSAKY, YEIOBEKY Tpyda U CTaplLIEMy IIOKOJECHHIO, B3aUMHOI'O
yBa)KEHHUS, OEPEIKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEAUIO U TPATUIUIM MHOTOHAI[MOHATIBHOTO
Hapoza Poccuiickoii @enepannu, NpUpoae U OKPYKAIOLIEH cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buonorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEN TNYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAIIMA, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHMUIA,
COOTBCTCTBYIOIIUX TPAAULIMOHHBIM HCHHOCTAM pOCCHf/JICKOFO O6HI€CTBa, pacCIiMpCHUEC )KU3HCHHOT'O
OMbITAa U ONBITA JIEATEIILHOCTH B IMPOLIECCE peau3alii OCHOBHBIX HAIpPABICHUN BOCIHUTATEIbHON
ACATCIIBHOCTH, B TOM YMCJIC B 4aCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

. c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUU OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00I1EeCTBA;

. OCO3HAaHHE CBOUX KOHCTHTYIIMOHHBIX TNpaB U OOSI3aHHOCTEH, yBa)KeHHE 3aKOHA U
IIPaBOIOPS KA,

. TOTOBHOCTh K COBMECTHON TBOPYECKOW [EATEIbHOCTH TPHU CO3JAHUU Y4YEOHBIX
MPOEKTOB, pEIICHUU Y4YEOHBIX ¥ TIO3HABATENBHBIX 3a/la4, BBITOJHEHUU OHOJOTHYECKHX
AKCTIEPUMEHTOB;

L4 CIIOCOOHOCTH OIPEACIIATH CO6CTB€HHYIO MNO3MIMIO II0 OTHOIICHHIO K SBJICHUAM
COBpCMCHHOﬁ JKU3HU U OOBSCHSITH Cé;
o YMCHHUEC YUYUTBIBATH B CBOUX JIGfICTBPIHX HGO6XO)II/IMOCTI) KOHCTPYKTHUBHOTI'O

BSaHMOHeﬁCTBHﬂ J'IIO)ICfI C pasHbIMU y6e)I(HeHI/I$[MI/I, KYJIBTYPHBIMHU HNEHHOCTAMHU M COLMAJIbHBIM
MOJIOKEHUEM;

o TFOTOBHOCTb K COTPYAHHUUYCCTBY B IHPOLHECCE COBMECTHOI'O BBIITOJIHCHUSA y‘IC6HLIX,
IMO3HAaBAaTCJIbHBIX U UCCIICAOBATCIIBCKUX 3a/1a4, YBaAXXUTCIIbHOTO OTHOIICHHA K MHCHHIO OIIIIOHCHTOB
P 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

° TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



. c(OPMUPOBAHHOCTh POCCHMCKOW TPaXXTAHCKOW HWIACHTUYHOCTH, TWATPUOTHU3MA,
YBaXXEHHUS K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iiepea PonnMHOM, ropaocTy 3a CBOM Kpaii,
cBOO PonuHy, CBOW S3BIK M KYJBTYpPy, IPOIUIOE M HACTOSLIEE MHOTOHALMOHAIBHOTO HAapoaa
Poccun;

o LIEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACICIUI0O W IIaMATHUKAM IIPUPOJBI,
JNOCTHKEHMSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;
. CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUMCKHMX YYEHBIX B CTAHOBJIEHHUE U pa3BUTHUE

OWOJIOTUH, TIOHUMAHKSI 3HAYCHUSI OMOJIOTHU B MO3HAHWY 3aKOHOB IPUPOJBI, B )KU3HH YEIOBEKA H
COBPEMEHHOT0 00IIIeCTBa;

. ujeifHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHHIO W 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €ro CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

° OCO3HAHHEC NYXOBHBIX HeHHOCTCﬁ pOCCHfICKOl"O HapoJa;

o C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, OSTHYCCKOI'O IIOBECACHUA,

o CIIOCOOHOCTD OLCHUBATL CHUTyallUIO W I[IPUHHMATb OCO3HAHHBIC PCHICHUS,
OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

o OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOﬁqHBOFO 6yzlymero;

o OTBCTCTBCHHOC OTHOHIICHHC K CBOMM pOAUTCIIIM, CO3AAHHMKO CCMbHM Ha OCHOBC

OCO3HAaHHOTO TPHUHSTHS IIEHHOCTCH CEMEWHOW XWU3HM B COOTBETCTBHUU C TPATUIMSIMH HApPOJOB
Poccuu;
4) 3¢TeTHYECKOI0 BOCIIUTAHUS

. ACTETHYECKOE OTHOIIEHHUE K MHpPYy, BKIIOYas OJCTETUKY OBbITa, HAy4YHOTO W
TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIICHUH;

° MOHUMaHKE SMOLIMOHAIBHOTO BO3ACHCTBUS dKUBOU HMPUPOJIBI U €€ IIEHHOCTH;

. TOTOBHOCTbH K CAMOBBIPAXEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIISATh

KauecTBa TBOPUYECKOU JTHUHOCTH;

5) ¢usmueckoro BocnuTaHus, (OPMHUPOBAHHUS  KYJIbTYPbl  310POBbS U
AMOLUMOHAJIBLHOIO 0JIArONOJIy4Yns:

. MOHMMAaHHUE W pealu3alus 310poBOro M 0Oe3omacHoro obpasza Ku3HH (310pOBOE
MUTaHUe, COONIIO/ICHNE TUTHMEHWYECKUX TPaBUI U HOPM, cOaTaHCHUPOBAHHBIA PEXKHUM 3aHATUH U
OTIbIXa, peryispHas (u3NYecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DHM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

° IMOHUMAHHUEC HNCHHOCTHU NpaBUJI MHAWBUAYAJIBHOTO W KOJUJICKTHUBHOI'O 0€30I1acHOr0
MOBCACHUA B CUTYyallUAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU J'IIO)IGfI;
L4 OCO3HAHHUE IIOCIEACTBHH U HCMIPpUATHA BPCAHBIX IIPUBBIYCK (yrIOTpe6J'IeHI/I$I

AJIKOT0J1s, HAPKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

. TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

. FOTOBHOCTh K AaKTUBHOM JEATEILHOCTU TEXHOJOTUYECKOM U  COIMaIbHOMN
HaAMpaBIIEHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, IJIAHUPOBATH M CAMOCTOSTEIHHO BBIMOIHATH
TaKyI0 JIeSITEIIbHOCTD;

. WHTEpEeC K pa3nuuHbiM cdepaM MpodeccHOHANBHON JesSTeNbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE
TIJIaHBL;

. TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCeM KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

. IKOJIOTHYECKH I1eJeco00pa3HOe OTHOMIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;



. MOBBIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYpbl:  HpUOOpETeHHEe  OmbITa
IUTAHUPOBAHMS ITOCTYNKOB U OLEHKH UX BO3MOXKHBIX IOCIIEACTBUHN /ISl OKPY>KAIOLIEH cpeibl;

. OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

o CIIOCOOHOCTh MCIIONB30BaTh NpUOOpeTaeMble NMPU HM3YyYCHUU OWOJIOTHH 3HAHUS H
YMCHHA IIPpU PCHICHUUN HpO6J’I€M, CBA3aHHBIX C paluOHAJIbHBIM IIPHUPOAOIIO0JIB30BAHUEM
(cobmroneHne mpaBuil IOBEIEHUS B IPUPOJE, HANpaBIECHHBIX HAa COXPAaHEHHE PpaBHOBECUS B
IKOCUCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OnOChephl);

° AKTUBHOE HEMpUATHE JEHCTBUH, MPUHOCIIIMX BpEI OKPYXKAIOIIEH MNPUPOTHON
cpere, YMEHHE MPOTHO3UPOBATH HeOIaronpusITHbIC 9KOJIOTHYECKHE MMOCJICICTBUA
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

° HAJIMYKUE PA3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTMYECKOW KYJIbTYpPHhI, ONbITA

JIEATEIbHOCTH ~ DKOJOTMYECKOM  HAMpaBJICHHOCTH, YMEHUS  PYKOBOJACTBOBATHCA HMH B
[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAIBHOM IIPAKTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU ESATEIbHOCTH IKOJOTMYECKON HAMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

° c(OpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKH M  OOLIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO HA JHAIOre  KYJIbTYp,
CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

o COBCPHICHCTBOBAHUEC S3BIKOBOM M YUTATEJILCKOM KYyJIbTYpbl KaK CpC€ACTBa
B3aHUMOJICHCTBHUS MCKAY JJIOAbMU U IMTO3HAHWA MHPA;
o IIOHHMMAaHUC CHGLII/I(I)I/IKI/I OMOJIOrUHU KaK HAayKH, OCO3HAHHUA eé poJin B (bOpMI/IpOBaHI/II/I

palMOHAIBFHOIO HAayYHOI'O MBIIUIEHUS, CO3/JaHUM LIEJIOCTHOIO IMPEICTABICHUS 00 OKpY’KarolleM
MHUpE KaK O €JUHCTBE MPUPO/Ibl, YEIIOBEKA U O0ILECTBA, B IO3HAHNUU MIPUPOIHBIX 3aKOHOMEPHOCTEN
U peLIeHUH NPo0JieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

o yOeXKAEHHOCT, B 3HAUYMMOCTH OHOJIOTMM Ui COBPEMEHHOM IMBUIIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHUSl MEIULMHBI, CO3/IaHUE IMEPCHEKTUBHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX pelIaTh PEeCypCHbIE MPOOJEeMbl Pa3BUTHS UYEIOBEYECTBAa, MOUCKAa MyTeH BbIXoJa W3
IJI00ANBHBIX HSKOJIOTMYECKUX NpobiieM U obOecredeHHsl Iepexoja K YCTOWYMBOMY pPa3BUTHIO,
palMoHATbHOMY HCIOJb30BaHUIO NPHPOJHBIX PeCypcoB U (OPMHUPOBAHHIO HOBBIX CTaHJApTOB
KU3HU;

o 3aWHTEPECOBAHHOCTh B MOJYYEHUU OHMOJIOIMYECKMX 3HAHUN B IIENAX IOBBIIICHUS
o01elt KyJabTypbl, €CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIHMOHAIBHON
IPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

o IIOHMMAaHHUE CYIIHOCTH METOJ0B IMO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH MCIIONIb30BaTh IOJlydyaeMble 3HAHMA JUId aHalu3a M OObBSICHEHHs SIBICHUM
OKpY)KAIOIIET0 MHpa M MPOUCXOIALIMX B HEM H3MEHEHUH, yMEHHe JenaTb 00OCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAayYYHbIX ()AaKTOB M HUMEIOIIMXCS [JaHHBIX C IeJbI0 MOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

o CIOCOOHOCTh CAMOCTOSITETILHO MCIOJIb30BaTh OMOOTHYECKUE 3HAHUS JUIS PEeLICHHS
pobJIeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

o OCO3HAHHWE LEHHOCTH HAyyHOM JeATeIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JIEATEIbHOCTh HHAUBUIYAILHO U B TPYIIIIE;

o TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHUIO U caMO0Opa30BaHHUIO, K
aKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMHU
NOTPeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertarnpeqMeTHbIe pe3yJbTaThl OCBOSHHs Y4eOHOro mpeaMera «bHONOTHsS» BKIIOYAIOT:
3HaYUMBbIe s (QOPMHUPOBAHUS  MHMPOBO33PEHUSI  OOyUaIOIIUXCS — MEXKIUCHUIUITMHAPHBIC



(MeXIpeIMeTHBIE) O0IIeHAayYHbIE TTOHSITHSI, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenu(puKy METOJOB IMO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (BEIeCTBO, SHEPTHf,
SIBJIGHUE, TIPOIECC, CHCTEMa, HAyYHBIN (DAaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCcleIoBaHe, HaOJI0/IeHne, H3MEpPEeHHe, IKCIEPUMEHT U JAPYruX), yHHBEpCalbHbIE y4eOHbIE

neiictBusi  (MO3HaBaTeNbHbIE,  KOMMYHHMKATHBHBIC,  PETYJSATHBHBIC),  OOECIICUMBAIOIINE
¢dbopmupoBanue (GYHKIIMOHATBHOW TPaMOTHOCTH M COLIMAJIBHOW KOMIIETEHUIUH OO0YyYaroluxcs,
CIIOCOOHOCTh o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,

MHUpPOBO33pDEHUYECKHE 3HAHUSA M YHHBEpCaJbHbIE YueOHble JEHCTBHS B I103HABaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MertanpeaqmeTHble pe3ysbTaThl OCBOEHHUS IPOrpaMMbl CpelHero oomero oOpa3oBaHUs
JOJKHBI OTpaXXaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4€OHBIMHU NO3HABATEIbHBIMH AeHCTBUAMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

o CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTL " aKTyaJIM3UupoOBaATb l'IpO6J'ICMy, pacCMaTpuBaTh eé
BCCCTOPOHHE;
o HCIIOJIb30BaTh IIPHU OCBOCHUHU 3HaHHH HpI/IéMLI JJOTM4YCCKOIro MbIINIJICHUA (aHaJII/I3a,

CHUHTC34a, CPABHCHMUA, KJ'IaCCI/I(l)I/IKaI_II/II/I, 0606H_ICHI/I$I), PaCKpPbIBATb CMBICII OMOJIOTHYECKHUX MOHATHI
(BBIIIGJI?ITI) HX XapaKTCPHBIC IIPU3HAKH, YCTAHABJIMBATH CBA3H C APYTUMHA HOHHTI/IE[MI/I);

. ONPEIENATh LEIU ACATENbHOCTH, 3a1aBas apaMeTpbl U KPUTEPUU UX JOCTHXKEHHS,
COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTAaBICHHBIMU LICIISAMU;

o WCTIOJIH30BaTh OMOJIOTHYECKUE MOHATHUS ISl OOBSICHEHUsT (PaKTOB U SBJICHHUH KUBOH
IIPUPOJIBI;

. CTPOUTH JIOTUYECKUE pACCYXICHMs (MHIYKTHUBHBIC, IE€AYKTHUBHbIEC, 0 aHAJOIHH),

BBIABJIATH 3aKOHOMCPDHOCTH M IIPOTHUBOPCYHA B pPACCMATPUBACMBIX SBJICHUAX, Q)OpMYJ'II/IpOBaTB
BBIBOAbI U 3aKJIFOYCHHA,

L4 INPUMCHATE CXEMHO-MOZICIIBHBIC CPEACTBA IS MNPCACTABICHUA CYIICCTBCHHBIX
CBsI3€M M OTHOIICHHI B HN3y4acMbIX OMOJIOTUYECKUX O6’LCKTaX, a TaKXe HpOTHBOpe‘lI/Iﬁ pa3Horo
poaa, BEIABICHHBIX B PA3JIMYHBIX I/IH(l)OpMaIII/IOHHI)IX HCTOYHHUKAX,

. pa3pabarbiBaTh IUIaH pELIEHUs NpoOJeMbl ¢ y4€TOM aHajau3a MMEIOUINXCS
MaTepUalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

. BHOCHUTHb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUI NEATEIBHOCTH;

. KOOPJMHHUPOBATh U BBINOJIHATH pa0dOTy B YCIIOBUSX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

. pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBUS:

. BJIaJIETh HABbIKAMU Yy4eOHO-MCCIIEAOBATEIbCKOM M MPOEKTHOM JeATeIbHOCTH,

HaBBIKAMH pa3perieHus: mpo0aeM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOHCKY
METOJIOB PELICHUS NPAKTUUYECKUX 3a]a4, IPUMEHEHHUIO PA3JIMYHBIX METO0B NTO3HAHUS;

. HCIOJIb30BaTh PA3JMYHBIE BHUJIbI JIESITEIHLHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaIi, MpeoOpa3oBaHUI0 U TPUMEHEHUIO B YYCOHBIX CHUTYyaIlUMsAX, B TOM YHCIIEC TpPH
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TIPOEKTOB;

. dbopMUpOBaTh HAy4YHBIA THUI MBIIUICHHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMH MOHSATUAMHU U METOJAMU;

. CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4i B 00PAa30BATEIBHON JESATENIbHOCTH
Y )KU3HECHHBIX CUTYalHsIX;

. BBIABJISATh NPUYUHHO-CIIEICTBEHHBIE CBSI3M U AKTYaJIM3UPOBATh 3aJayy, BBIIBUTATh
TUIIOTE3Yy €€ pPElIEHUs], HAXOJAUTh apryMEHTHI JUIsl I0KA3aTelIbCTBA CBOMX YTBEPXKIECHHUM, 3a/1aBaTh
rapamMeTpsl U KpUTEPUU PELLICHNUS;



° AHAJIM3UPOBATH MOJYUYCHHBIC B XOJC PCHICHUA 3adadyu pPE3YyJIbTaTbl, KPUTHYCCKU
OIICHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MCHCHHEC B HOBBIX YCIIOBUAX

° AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

o OCYIIECTBIISATH IIE€JICHANIPABICHHBIN MOMCK MEPEeHOca CPENICTB M CIIOCOOOB JEHCTBUS
B IIpo(heCcCHOHANIBHYIO CPEeNy;

o YMETh T[EPEHOCHTHh 3HAHHWS B IIO3HABATCIbHYI0 W TPAKTHYECKYH 001acTu
KHU3HENEATCILHOCTH,

. YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

o BBLIBUT'aThb HOBBIC UACH, IIPECAJIaraTb OPUIMHAJIIBHBIC ITOAXOAbI U PCIICHUA, CTABUTH

MPOOJIEMBI H 3a/1a4H, TOMYCKAIOIIUE AlIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

. OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(poOpMamuu (TeKcre y4eOHOro
ocoOusi, HAy4YHO-TIOMYJISIPHON jauTeparype, OWOJOrMYECKHUX CJIOBapsiX M  CIpPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JIaHHBIX, B VIHTepHETE), aHaIU3UpOBaTh MH(OPMALIUIO PA3IMYHBIX BUAOB U
(dbopM mpescTaBIeHNs, KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYHBOCTD;

. (bopMyIHpOBAThH 3aMPOCHl U MPUMEHSATh PA3IUYHBIE METOJBI MPH TTOMCKE M O0TOOpE
ouosornyeckoil napopMau, He0OXOIUMOH /TS BHITIOJTHEHUS YIEOHBIX 3a/1a4;
. npuooperarhb OIIBIT HCIIOJIb30BaHUS MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX

TEXHOJIOTUH, COBEPIUICHCTBOBATh KYIbTYPY aKTHBHOTO HCIOJB30BAHUS PA3IUYHBIX MOHUCKOBBIX
CHCTEM;

o CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY IMpencTaBiieHUs] OMOIOTUYECKON
uHpopmanuu (cxemsbl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);
o WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4€CTBE CPEJCTBA MPU paboTe ¢ OMOIIOTHYECKOM

I/IH(bOpMaIII/ICI;'I: HpI/IMCH)ITI: XUMHUYCCKUC, (1)I/I3I/I‘-ICCKI/I€ U MAaTE€MaTU4YCCKUEC 3HAaKU W CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKIATYpy, WCIOJIb30BaTh W IMPEOOpPa30OBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

. BJIaJIeTh HABBIKAMH DPACIO3HABAHUSA W 3allUThl HH(OOpMaNuH, HHOOPMAIMOHHON
0C30IMaCHOCTH JIMYHOCTH.

OsJiajieHNe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM 1€/ CTBUSIMU

1) oOenmue:

L] OCYHIGCTBJ'I?[TI) KOMMYHI/IKaHI/II/I BO BCEX C(l)ean JKHU3HHU, aKTHBHO y‘IaCTBOBaTI) B
JMaJore WM JUCKYCCHU IO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI,
BBICKa3bIBaTh CY)KICHUS OTHOCUTEILHO BBHITIOJHEHUS MpeIiaracMoi 3aau, yYuThIBaTh HHTEPECHI
U COTJIACOBAHHOCTD MO3UIUH IPYIMX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHUH);

° pacro3HaBaTh HEBEpOATbHBIC CPEIICTBA OOIICHMUS, IOHUMATh 3HAUYCHHUE COIUATBHBIX
3HAaKOB, HpeI[HOCBIJ'IOK BO3HUKHOBCHUA KOH(i)J'H/IKTHI)IX CHTyaIIHfI, y'MeTI) cMsATYaATh KOH(l)J'II/IKTI)I nu
BECTH MEPETOBOPHI,

° BIAJIETh PA3IUYHBIMU CIIOcOOaMHu OOIICHWS W B3aUMOJCUCTBHS, ITOHUMATh
HaMepEeHUs JAPYTUX JIIOJICH, MPOSBIATh YBAXXUTEIBHOE OTHOIIICHUE K COOECETHUKY M B KOPPEKTHOM
dbopme hopMyTUpOBATH CBOM BO3PAKEHHSI,

. Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C UCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

. MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHONW U MHAWBHUIYaJbHOU pabOTHI

IpU pEIIeHHH OUOJIOTMYecKO MpoOiemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS
IPYNIOBBIX (hOPM B3auMOJCHCTBUS IPU PELICHUH Y4eOHOH 3a/1a4H;

o BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBHUI ¢ y4€TOM OOLIUX WHTEPECOB,
Y BO3MOKHOCTEH Ka)kJI0T0 4eHa KOJJIEKTHBA;



o MPUHUMATh IEJIM COBMECTHOM JCATEIBHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH
JEUCTBUS 10 €€ JTOCTHKCHUIO: COCTABIIATH IUIAH JACUCTBUM, PaclpeelsaTh PO ¢ YIETOM MHEHUN
Y4aCTHUKOB, O0CYXIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

o OLICHUBATh KA4eCTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHIbl B OOIIHIA
pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

o mpe/yiaraTh  HOBBIC  IPOEKThI, OILCHUBATh HWACH C TO3UIUH  HOBH3HBI,
OPUTHHAJILHOCTH, TPAKTUYCCKON 3HAUNMOCTH;

o OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE MOBEACHUE B Pa3iIMYHBIX CHUTYAIIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIHATUBHBIM.

OgJiajieHNe YHUBEPCAJIbLHBIMH PeryJissTHBHBIMH e CTBHSIMU:

1) camoopranu3amnusi:

L4 HCIIOJIB30BAaTh OMOJIOTHYCCKHE 3HAHUS JJIs1 BBIABJIICHHUA HpO6JIeM U UX PCHICHUSA B
KHU3HCHHBIX U y‘-Ie6HBIX CUTYyalUsX;
o BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHMX 3HAHHH HCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B

CBOHUX JECHCTBUAX U MOCTYIKAaX 10 OTHOLICHUIO K KUBOU IPUPOJE, CBOEMY 30POBbIO U 310POBBIO
OKpY>KaroIluX;

. CaMOCTOSITEJIBHO ~ OCYILECTBJIATH  [O3HABATEIBHYIO  JIEATEIBHOCTb,  BBIABIIATH
MPOOJIEeMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJla4l B 00pa30BaTEIIbHON JACSITEILHOCTH U
JKA3HECHHBIX CUTYaLUsIX;

. CaMOCTOATENIbHO COCTABJISATh IUIAH PEHICHUS MPOOJIEMBbI C Y4ETOM HMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTSHHIA;

. JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

. paciupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

. JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
peuieHue;

° OLIEHUBATh PUOOPETEHHBIN OIBIT;

° Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW 3PYIUIMU B Pa3HbIX

00JIacTsX 3HaHWM, TOCTOSIHHO TIOBBILIATH CBOI 00pa30BaTENLHBIN U KYIbTYpPHBIH YPOBEHb.
2) CAMOKOHTPOJIb:

L4 AaBaTb OILICHKY HOBBIM CUTyallUsAM, BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTD,
OLCHUBATHL COOTBCTCTBUEC PE3YJIbTATOB LICIISIM,
L4 BJIaJJ€Th HaBbIKaMH IM03HABaTEIILHOMI pe(i)J'ICKCI/II/I KakK OCO3HaHUA COBCPHIACMBIX

I[GI\/'ICTBI/H\/’I U MBICIIUTCIBHBIX IMPOLECCOB, UX PE3YJIbTATOB H OCHOBaHI/If/'I, HCIIOJIb30BaTh HpI/IéMBI
pe(l)J'ICKCI/II/I AJI1 OLICHKH CUTYyaluu, BLI60pa BCPHOI'O PCHICHUS;

o YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUYKEHUIO;

o IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAJIU3€ PE3YyIbTAaTOB ACATEIbHOCTH;
3) npuHsATHE CeOs1 U IPYTrUX:

o MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

o IIPUHUMATh MOTHUBBI U a@pIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;
o MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

o pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C TO3UIUH JIPYTOro YeloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[TpenmerHbie pe3ynbTaThl ocBoeHus: nporpammbel COO mo Guosnoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crenuduueckue s ydyebHoro mnpeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl  JIEHCTBHM MO OCBOGHHIO, HMHTEPIPETallMd W TNpeoOpa3oBaHUIO 3HAHUM, BHJBI
NESITEeNbHOCTH IO TOJYYEHUIO HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX



CUTYaIUsX, a TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYAIHMsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme
MpeIMETHBIE Pe3yIbTaThl IPEJICTABICHBI M0 TOJaM 00yUYeHHUSI.

[TpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10 knacce nOTKHbBI
OTpaXkaTh:

. c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHUHBI MHUpa U
HAyYHOTO MHPOBO33PEHHSI, O BKJIAJIC POCCHICKHX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

. YMEHHUE PaCKphIBaTh COJEpKaHWE OMOJOTHMUYECKUX TEPMHUHOB M TOHATHI: KU3Hb,
KJIETKa, OpraHusM, Meradonu3M (0OMEH BEHIECTB W MpEeBpallleHue »SHEPruH), TrOMeocTa3’
(camoperynsuus), ypoBHEBas  OpraHu3alsl  JKUBbIX  CHCTEM, CAaMOBOCIPOU3BEJICHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE;

. yMEHHe u3j1araTh OMOJOrHYecKre Teopun (KIeToYHasi, XpOMOCOMHAs, MyTallHOHHAs,
LEHTpadbHasl JIOTMa MOJEKyIsipHOW Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. H.
BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpas3usi U NMPOUCXOKICHUS KyJIbTypHbIX pactenuid H. U.
BaBuioBa), onpeensats rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

o YMEHHE BIAJETh METOJaMH HAayYHOTO TIO3HAaHWS B OWOJIOTMU: HAOIIOACHUE U
OINMCAaHUE KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUM, OpraHu3alys U MPOBeJeHUE OHMOJIIOIMYECKOTo
SKCIEPUMEHTA, BBIABUKEHUE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, O0BSICHEHHUE MOYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAaHHBIX HAYUHbIX IMOHSATUH, TEOPHUM
Y 3aKOHOB, YMEHUE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTaTOB;

. YMEHHUE BBIJCIATh CYLIECTBEHHbIE IPU3HAKM BUPYCOB, KIETOK IIPOKAPHOT U
9yKapuoT, OJHOKJIETOYHBIX M MHOI'OKJIETOUHBIX OPraHM3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa
BELIECTB U MPEBPAILEHUS SHEPTUU B KIETKE, (POTOCHUHTE3a, IIACTUYECKOTO M IHEPreTHUECKOTo
oOMeHa, XEMOCHHTE3a, MHTO03a, MEi03a, OIUIOAOTBOPEHHS, DPAa3MHOKEHHS, WHIMBHIYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOTeHE3);

. YMEHHE MPUMEHSTh IIOJIyYCHHbIE 3HaHMs JUIs OOBACHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SBJICHUM, JUIsl IPUHATUS MPAKTUYECKUX PEIICHWM B MOBCEAHEBHOM U3HM C LIEIBIO
obecrieyeHns: GE30MaCHOCTH CBOETO 3J0POBbS M 370POBbS OKPYKAIOMIMX JIIOJEH, COOMI0eHUsS
HOPM TPaMOTHOTO TMOBEJIEHHUS B OKpYXKAIOLIEH NPUPOAHON cpele, MOHMMAaHHE HEOoOXOIUMOCTU
UCIOJIb30BAHUS JIOCTUKEHUNH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTMH A palOHAJIBHOTO
MIPUPOIONOIB30BAHUS;

. YMEHHUE pellaTh 3JIEMEHTApHbIE I'€HETHYECKUE 3a/aud Ha MOHO- U JUTHOpUIHOE
CKpELIMBaHKE, CLIETUIEHHOE HAacleI0BaHUEe, COCTABIISATh CXEMbl MOHOTMOPUIHOTO CKPEIMBAHUS JUIS
MIPEACKa3aHUs HACJIEI0BAHUS IPU3HAKOB Y OPraHU3MOB;

o YMEHHE BBHITIOJHATH JIaDOopaTOpHbIE U MPaKTUYECKUE paboThl, cOOMI0aaTh MpaBuia
pu paboTe ¢ yd4eOHBIM U TaOOpaTOPHBIM 000PYI0BaHUEM;
o YMEHHE  KpUTHYECKHM  OLIEHWBaTh W  HMHTEPIPETUpPOBaTh  HH(OpMAIHIO

OHMOJIOTMYECKOTO COJIEPIKAHUS, BKITFOUAOIIYIO IICEBIOHAYYHBIEC 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB
(cpenctBa MaccoBoil HMH(pOPMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpUaibl), STHUUYECKHE AaCIEKTHI
COBpPEMEHHBIX UCCIIEOBAHUI B OMOJIOTUH, METUIINHE, OMOTEXHOJIOTUH;

. YMEHHE CO037]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEeHUs, 0000IIas
OMOJIOTHYECKYI0 WH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCTIOJIB30BAaTh TOHATHITHBINA
anmapaTt OMOJIOTHH.

[TpeameTHBIEe pe3yabTaThl OCBOCHUS yueOHOTO Npeamera «buonorus» 6 11 kaacce TOTKHBI
OTpaXkaTh:

. c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OUOJIOTUH B CUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAyYHOTO MMPOBO33PEHHsSI, O BKJIAZIE POCCHMCKHUX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA IS PEIICHUS KU3HCHHBIX 3a/1a4,



o YMEHHUE PACKPBIBATh COJEP)KAaHHE OUOIIOTMYECKUX TEPMUHOB M TOHATHHA: BHI,
MOMYJISIIKS, TeHO(MOH I, SBONIONMS, ABMKYIIUE CHIIbI ((haKTOpPbI) 3BOJIOLUH, IPUCTOCOOIEHHOCTh
OpPraHu3MOB,  BHJ000pa30BaHUE, OKOJOTUYECKHE  (DAKTOpPBL, HIKOCHUCTEMA,  IMPOJYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MMUTaHUs, SKOJIOrHYecKas nupamMuaa, OuoreoueHos, ouocdepa;

o YMEHHME u3Jaratb OuoJIOTMYECKHE Teopuu (dBoironuoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKas TEOPHUs HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M.
bopa, yepenoBanusi rinaBHbIX HampaBieHud W nyrted sBomouun A. H. CeBeprioBa, ydyeHus o
ouocdepe B. U. Bepraickoro), onpeneisTh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

o yMEHHE BJIaJeTh METOJaMH HAy4yHOTO IO3HAHUS B OHOJOTMHU: HAOMIOJCHUE H
OIMCaHUE KUBBIX CHCTEM, IPOLECCOB U SBIICHUH, OpraHU3alus U MPOBeJcHHE OHMOIOTHMYECKOTo
9KCIIEPUMEHTA, BBIIBMIKEHHE THUIIOTE3bl, BBIABIECHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYUHAMHU, O0BSICHEHHE MOJYYEHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAyUYHBIX MOHITHHA, TEOPUI
1 3aKOHOB, YMEHHE JI€J1aTh BHIBOJIbI HA OCHOBAHUH IIOJIyYEHHBIX PE3YyJIbTATOB;

o YMEHHE BBIJCIATh CYIIECTBEHHBbIE MPU3HAKH CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TIOMYINALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTE€OLEHO30B U HSKOCHUCTEM,
0COOEHHOCTH  TPOIIECCOB:  HACIEACTBEHHOH  WM3MEHYMBOCTH,  €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OpPraHU3MOB, ACHCTBHSI IKOJIOTHYECKUX (DAKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEILECTB U MOTOKA YHEPIHUH B IKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCUCTEMAaX CBOEW MECTHOCTHU, KPYTOBOPOTA BEIIECTB U OMOTC€OXMMHUECKHX IIUKIOB B Onocdepe;

o YMEHHE TPUMEHATh TMOJy4YeHHBIE 3HAHUS [UIi OOBACHEHHS OHMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUH, JJI MPUHATHUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM XH3HU C LIEIbIO
obecrnieueHrss 0€30MaCHOCTH CBOETO 370POBbS M 30POBBS OKPYKAIOIIUX JIOACH, COOIIOICHUS
HOPM TPaMOTHOI'O MOBEJIEHHUS B OKPYXKAIOLIEH NPUPOAHON Cpeje, MOHMMAaHHE HEeoOXOJUMOCTU
MCIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOM OMOJIOTUH IJI PAllMOHAIBHOTO PUPOIOTIONH30BAHMS;

o YMEHHE pelIaTh »>JEMEHTapHble OHOJIOrMYEeCKHe 3aJadd, COCTaBISATh CXEMBI
MepeHoca BEIleCTB U SHEPTUH B SKOCUCTEMAX (LIeTH MUTaHMUs);

o YMEHHUE BBINOJHATH JJa0OpaTOpHbIE M MpakTHYeCKHe paboThl, COOM0AaTh MpaBHiia
pu pabore ¢ yueOHbIM U JJAOOPATOPHBIM 000PYAOBAHUEM;

o YyMEHHE  KpUTHYECKHM  OLIEHWBAaTb W  HUHTEPIPETHpOBaTh  HH(OpMaILHIO
OMOJIOTMYECKOTO COJIepKaHMsI, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOUHUKOB
(cpeacTBa MaccoBOi HHPOpPMAIMH, HAYYHO-TIOMYJIIPHbIE MaTEpHUAJIbl), pacCCMaTPUBAaTh TJ100aTbHbIE
HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UILHIO;

o YMEHHE CO03/1aBaTh COOCTBEHHBIE IMHUCHbMEHHbIE M YCTHBIE COOOIIEHHUs, 00001as
OM0JIOrNYeCKy0 HHPOPMALIHIO U3 HECKOIBKMX HUCTOYHHUKOB, TPAMOTHO HCHOJIb30BaTh MOHATHHHBIN
anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne (uudgposbie)
/i HaunmenoBanue pa3aesioB U TEM IPOrpaMmMmabl Beero K()HTpﬁo,m,H[,]e HpaKT;I‘leCKI/I oﬁpasonaTeanue
padoThI e padoThl pecypesi
bubnuoreka HOK
1 bronorus kax nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 | JKuBbIe cHCTEMBI M X OpraHU3aIus 1 Bubmiorexa HOK
https://m.edso0.ru/7f41c292
3  XWUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 7 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
bubnmmoreka HOK
4 JKuM3HEACATENLHOCTS KIICTKH 6 https://m.edso0.ru/7f41c292
5 PasMHOXEeHHME W MHAMBUAYAaJbHOE  pPAa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 | HacnencTtBeHHOCTH M M3MEHUYHUBOCTH OPTaHU3MOB 8 15 Bubmiorexa HOK
& p ' https://m.edsoo.ru/7f41c292
bubnmmoreka HOK
7 | Cenexmust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 hitps://m.eds00.ru/7f41c292
bubnuoreka LHOK
8 PesepaHoc Bpems 3 3 AIIM https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
wn HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl Beero Kourpoasnbie IIpakTuueckue 06pa3oBaTeNLHbI
padoThI padoThI pecypebi
bubnuoreka HOK
1 IBOMOIHOHKAs GHONOTH 8 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKkHOBEHME U pa3BUTHE )KU3HU HA 3eMIIe 9 0.5 E{tlg?;l/(r)gee%asoo ru/7f 41];[((:);2
bubnuoreka HOK
3 OpranusmeL 1 OKpyxaromas cpesa > 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 DKOIOTHUECKUE CUCTEMBI 9 Egg?;;;ﬁee%asoo (u/7f 4112:[((:);2
bubnmmoreka HOK
S Pesepsroe Bpems 3 3 AIIM https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHHUKA

. buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6noB A.M. u npyrue
/Mlox pen. INaceunuka B.B., AknmonepHoe obmiectBo M3narenbctBo «lIpocBermenue
) buonorus, 11 xnacc/ benses JI.K., boponun I1.M., JIpimmun .M. u apyrue; moxg

pen. bemsiesa J1.K., JIpimmunia I'.M., Akiimonepaoe o6miectBo M3natenscTBo «IIpocsemnienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. buonorus. 10—11 kmaccel. ba3oBeiii ypoBeHb. [loypounbie pa3paboTku.: yueol.
nmocobue s obreodpazosar. opranusanuii / B. B. Ilaceunuk, I'. I'. [lIBenios, T. M. EdumoBa. —
2-¢ u3a., crep. — Mockaa: [Ipocsemenue, 2023. — 230 c.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka ITOK (https://lesson.edu.ru/catalog)
POII (https://resh.edu.ru)

MDSHI (https://uchebnik.mos.ru/main)

SAKmnacc (https://www.yaklass.ru/?%9E%01)
Wudoypox (https://infourok.ru)
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