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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY JJISl OIpeAeTIeHUS
MOAXOJ0B K (OPMHPOBAHHMIO COJACPKAHUS ydeOHOro mpeamera «bHONIOTHS» COCTaBHIIM:
koHuenryaibHbie TonoxeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COIEp>KaHMUs,
pe3yJIbTaTOB 00yUYeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 00IHX
HEeISIX U IPUHIHUIAX, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpEIHEro 0OIIero
obOpa3oBanus B Poccuiickoit ®Demeparnuu, a TakkKe IOJOXKEHUS O crenuduke Ouomoruu, e
3HAYEHUH B O3HAHUHU >KUBOI MPUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YEIOBEUYECKOI0 00IIECTBa.
CornacHo Ha3BaHHBIM MOJIOKEHHSIM, ONPEICICHBl OCHOBHBIE (DYHKITUU TIPOTPAMMBI 110 OMOJIOTHHU U
€€ CTpYKTypa.

[IporpamMma mo Ouosioruu naéTt MpencTaBiICHHE O IeNsX, 00 oO0Imel crpaTeruu OOydeHHs,
BOCIIUTAHUS U Pa3BUTHUS, O0yUaIOLINXCA CpeicTBaMU yueOHoro npeamera «buonorusy, onpenaenser
00s13aTeIbHOE MPEIMETHOE COAEPIKAHKUE, €r0 CTPYKTYPY, PACIPEICICHHE MO pa3eiaM U TEeMam,
PEKOMEHIyeMYIO TIOCIE0BATEIbHOCTh U3YyUeHHS yUeOHOro MaTepuaia ¢ yuéToM MEXIPEAMETHBIX
U BHYTPHUIIPEIMETHBIX CBS3CH, JIOTMKH 00pa3oBaTeIbLHOTO MPOIECcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromuxcs.

B mporpamme 1o OHONOTMH TakKe YYHUTHIBAIOTCS TPEOOBAHUA K TUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM U TPEAMETHBIM pe3yjibTaTaM oOydeHHus B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIILHON JEATEIHbHOCTH/YICOHBIX ACHCTBHMA, OOYYArOIIMXCS IO
OCBOEGHUIO COJIEPKaHUs OMOJIOTUYECKOT0 00pa3oBaHUsI.

B mporpamme mo Ouonmorum (10 kmaccel, 0a30BBI YpPOBEHB) pEaAM30BaH MPUHIUII
MPEEeMCTBEHHOCTH B M3y4YeHUM Ouonoruu, Onaromaps dYeMmy B Hell mpocMmaTpuBaeTcs
HANPaBJICHHOCTh HA pPa3BUTHE 3HAHWUMW, CBS3aHHBIX C (OPMHUPOBAHHUEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS,  I[EHHOCTHBIX  OpPUEHTAIMil  JIMYHOCTH,  DKOJIOTUYECKOTO  MBIILUICHUS,
MIPEICTABJICHHH O 3TOPOBOM 00pa3e KMU3HU M OEPEKHBIM OTHOILIEHUEM K OKPY’KAIOIIEH PUPOIHON
cpene. [ToaToMy Hapsay ¢ M3ydeHHeM OOIIeONOIIOTUYECKUX TEOPUi, a TaKKe 3HaHUN O CTPOSHUU
JKUBBIX CHCTEM pPa3HOTO0 paHTa M CYINIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B
mporpaMMe 1O OWOJOTHH yAENEeHO BHHUMAHUE WCIIOJNB30BAHUIO TIOJNYYEHHBIX 3HAHUU B
MOBCEIHEBHON JKW3HHM JUIS PpENICHHs] TPHUKIATHBIX 3a7ad, B TOM YHCIE: TPOPUITAKTHKA
HACJIEICTBEHHBIX  3a00JieBaHUN  YeJIOBEeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJIbTHPOBAHMUSA,
000CHOBaHHUS IKOJOTUYECKU IIEJ€CO00pa3HOTO TOBEICHUS B OKPYXKAIOIIEH MPUPOTHON cpene,
aHaM3a BIUSHUSA XO3SMCTBEHHON [EATENHHOCTH 4YENOBEKa HA COCTOSHHE TMPHUPOAHBIX U
UCKYCCTBCHHBIX JKOCHCTEM. YCHWJICHHWE BHHUMAaHUS K NPHUKIATHOW HAIMPABJICHHOCTH Y4YeOHOTO
npenMera «bUONOTHA» MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECTIeUeHHUS] YCIOBUN ISl PELIeHUS
OJTHOW W3 aKTYaJIbHBIX 3a/a4 IIKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas MPeArnojaraet
dbopMupoBaHre y OOydYaOIIUXCS CIOCOOHOCTH aJalnTUPOBAThCA K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHDA.

buonoruss Ha ypoBHE cpemHero ooOmiero obOpazoBaHUs 3aHMMaeT BaxHoe MecTo. OHa
obOecnieunBaeT (opmHupoBaHHE Y OOYYAIOIIMXCS MPEACTABIEHUH O HAydyHON KapTUHE MUpA,
pacmpsieT U 00001IaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alii W DBOJIONHH, CO3Ma€T YyCIOBUS JJIA: TO3HAHUS 3aKOHOB >KHBOM TPHUPO/IHI,
dbopmupoBanus (GYHKIIMOHATHHOW TPaMOTHOCTH, HABHIKOB 3J0pOBOTO U Oe3omacHoro oOpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOU MIPHUPOJIC U YEITOBEKY.

Bonbiioe 3HaueHrne OMOIOTHS UMEET TAaK)Ke /TSl pEeIISHUS] BOCIUTATENBHBIX U Pa3BUBAIOIINX
3amay cpeaHero oO0miero o0pa3oBaHUs, CONMATM3AIMU oOydaromuxcs. V3ydenuwe Ouooruu
obOecrieunBaeT ycioBus s (OPMHpPOBAHUS WHTEIUICKTYalbHBIX, KOMMYHHUKAIIHOHHBIX U
MH(OPMALIMOHHBIX HaBBIKOB, 3CTETUYECKOM KYJIBTYpbI, CHOCOOCTBYET MHTETPAlH OMOJIOTHYECKHIX
3HAaHWHA C TMPEACTABICHHUSIMH U3 APYTUX yYeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpajguu. Ha3BaHHBIE MOJOXKEHUS O NpeIHa3HaYeHHH YyuyeOHoro mnpeamera «buonorus»
COCTaBUJIM OCHOBY JJIsI OTPEACICHUS MOJX0A0B K OTOOPY M CTPYKTYPHPOBAHHIO €TO COJCPIKAHUS,
MPEJICTAaBICHHOI0 B IpOrpaMMme 1Mo OHOJIOTHH.



Ot60p coxepkanus yueOHOTO TipeameTa «buosorus» Ha 6a30BOM ypPOBHE OCYIIECTBIEH C
NO3ULUN KyJIbTYPOCOOOPAa3HOrO MOAXO0JIa, B COOTBETCTBUU C KOTOPHIM OOYyYaIOMIMECs IOJIKHBI
OCBOUTH 3HAHUSA W YMEHHUA, 3HAYMMbIE A1 (GOPMHUPOBAHUSA OOILIEH KyJIbTYphl, OMpEIeIAIoIIne
aJIcKBaTHOE IIOBEJCHHE UYEJIOBEKa B OKpYXarolled MpPUPOAHOM Cpele, BOCTPEOOBAHHBIE B
MOBCE/IHEBHOM XU3HU M NPAKTHUYECKON nesTenbHOCTH. Oco0oe MEecTo B 3TOM CHCTeMe 3HaHUM
3aHUMAOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CIYXKAT OCHOBOH JUIsl (GOPMHUPOBAHUS MPEACTABICHHMA
O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTUHE MHpa M IIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aLMK OMOJIOTMYECKOT0 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJEp>KaHUS ydyeOHOro marepuajla B MporpamMme MO OUOJIOTHH
OCYIIECTBIICHO C Y4Y€TOM MPHOPUTCTHOTO 3HAYCHHS 3HAHHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSX
YKUBOM MPUPOJIBL, O €€ YPOBHEBOM OpPraHM3alliy U SBOJIOIHUH. B COOTBETCTBUU C ATUM B CTPYKType
yaeOHOro npeameTa « BHoJIorusy BBIICICHBI CIEIYIOIINE COAepKaTeNbHbIC IMHUU: «broorus kak
Hayka. MeToabl HayyHOro mo3HaHusA», «Kierka kak Ouosjormueckas cucreMay, «OpraHuzM Kak
Ounosnoruveckasi cuctema», «CrucremMa U MHOr0OOpa3re OPraHUYECKOTO MHUPay, « DBOJIOIUS KUBOK
IPUPOABD, « DKOCUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTH.

Lenp wm3ywyenuss yueOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIAJCHHE
00y4JalIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHON OpPraHU3alliy KUBBIX CHCTEM Pa3HOTo
paHra v NpUOOPETeHNE YMEHHI UCITOJIB30BATh 3TH 3HAHUS I TPAMOTHBIX JICUCTBUN B OTHOIICHHUH
00BEKTOB )KMBOW MIPUPOJIBI U PELLICHUS PA3INYHBIX KU3HEHHBIX IPOOJIEM.

JlocTmkeHHWE Menu W3ydeHus ydeOHoro mpeamera «buonorums» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelieHrueM CIEeAYIOIMUX 3a1ayu:

OCBOCHHUE O0YJAIOIIUMHUCS CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUilaX, CIy>KalIMX OCHOBOW 1751 (GOpMUPOBAHUSI TIPEICTABICHUN
0 €CTeCTBCHHO-HAYYHOW KapTHHE MUpPA, O METOJIaX HAyYHOTO MO3HAHUS, CTPOCHHH, MHOTO00pa3un
U OCOOCHHOCTSIX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpPraHHU3aIlMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIICJIOBAHHSIX B OMOJIOTHH,

dbopMupoBaHHe y OOYYalOIIUXCS TO3HABATEIbHBIX, WHTEUIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Ipollecce aHalM3a JaHHBIX O IMYTSAX Pa3BUTHS B OWOJIOTHMHM HAYYHBIX B3TJISIOB,
ueH U MOIX00B K U3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJICHHUE Y 00yYJarOIMUXCsl 00IIeH Ky IbTypbl, QYHKITMOHATHHOW TPaMOTHOCTH, PA3BUTHE
YMEHHH OOBSCHATH W OLIEHWBAThH SIBICHHS OKPYXKAIOIIETO MHpa XKHBOW MPHUPOABI HA OCHOBAHUU
3HAHWI U OTIBITA, MOJIYYCHHBIX TP U3YUCHUH OMOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMXCS YMEHH WJUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTHYECKHX
3HAHWA B TPAKTUYCCKOW JIEATEIHHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHHE YOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIIOBEKOM JKHBOW IPHPOJIBI,
HEO0OXOUMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COONMIOIEHUs] ITUYECKUX HOPM TPH MPOBEICHUU
OHMOJIOTUYECKHUX HCCIIeIOBAHUH;

OCO3HAaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUUN MJIs TMOBBIIMICHUS YPOBHS JKOJOTHYECKOU
KyJbTYPBI, 711 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MpUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOW >KM3HH MJIs OLEHKU
MOCJIEICTBUI CBOEH JEATENBHOCTH 110 OTHOIICHHIO K OKpY)Kalomled cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oOpa3zoBanusi «buosnorus», u3ydaemas Ha 0a30BOM YPOBHE,
ABIISIETCS 00s3aTeNbHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHOH obnactu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

Jlnst u3yueHust Onooruu Ha 6a30BOM YpOBHE CpeaHEro olriero o0pa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kimacce — 34 gaca (1 yac B HezeII0).



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. Bbuosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTHMHM C OOIIECTBEHHBIMHU, TEXHMYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, Quiocodueld, ITHKOW, ICTETHKOW © mpaBoM. Ponbs Owonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl 1MO3HaHMA KUBOM MPHUPOJBI (HAOIIOAEHHE, SKCIIEPUMEHT, ONMCaHHe, U3MEPEHHUE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

TaOnuis! u cxeMbl: « MeTo/ bl TO3HAHUS )KUBON IPUPOJIBI.

IIpakTuyeckas padora:

[IpakTnueckass pabora Ne 1. «lMcnonp3oBaHue pazau4HBIX METOJIOB IMPU H3YUEHHH
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. ’KuBble cMCTeMbI U MX OPTraHU3aIUs.

XKusbie cuctembl (OMOCHCTEMBI) Kak MNpeAMeT u3ydeHus Ouosjoruu. OTIUYHME >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM H WX pa3HoOOpaswe. YPOBHM OpraHu3aluud  OHOCHUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIHN, TKaHCBEIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.
JdemoHcTpaumnu:

Tabmuupel u cxembl: «OCHOBHBIE NpPU3HAKU KHU3HM», «YPOBHM OpraHM3allld KHUBOH
IPUPOJBDY.

Ob6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XumMHYecKHii cOCTaB U CTPOEHME KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XMMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIe BEIIECTBA.

@yHKIIMM BOJABl M MHUHEpPAJIbHBIX BellecTB B KieTke. [loanepkaHne OCMOTHYECKOIO
OanaHca.

benxu. CocraB u ctpoeHue 6enkoB. AMMHOKHUCIIOTH — MOHOMEpHI 6enkoB. HesameHumbie n
3aMEHUMBIE aMUHOKHUCIIOTHl. AMHUHOKHUCJIOTHBIN COCTaB. YPOBHU CTPYKTYpPBI OCIKOBON MOJIEKYJIbI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKUE CBOMCTBA OEJIKOB.
buonoruueckue ¢pyHKIUU OEIKOB.

depmeHTHl — OHojoruuyeckue katamuzaTopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyOctpatHas  cnenuduuHocts.  Kodepmentsl.  Buramunpel.  OTinuus  epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrieBonbl: MOHOCaxapuabl (TJTFOKO3a, pudo3a M Je30Kcupu003a), aucaxapuabl (caxaposa,
JaKTO3a) W TOJHMcaxapuabl (Kpaxmai, TIJIMKOTeH, Ile/unono3a). buonormdeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlunuasl:  TpuraMuepuasl, Qgochonunuael, crepouabl. [uapodmisHO-rHIAPOGOOHBIE
cBoiictBa. buonornueckue ¢ynkuum nunuaoB. CpaBHEHHE YTIEBOJOB, OEIKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsr: JJTHK u PHK. Hykneotnnbl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenune u ¢pynkuuu JJHK. Crpoenue u ¢pynkumnu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMH.

[wutonoruss — Hayka o kierke. KiietouHas Teopusi — mpuUMep B3aWMMOJCHCTBHS UICH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3y4EHUS KIICTKH.

Knerka kak nenoctHas xuBas cuctema. OOImMe MPU3HAKU KIIETOK: 3aMKHYTasl Hapy>kKHas
memOpana, mosiekynbl JIHK kak renernueckuii anmapar, CuCTeMa CHHTEe3a Oelka.



Tunsl KJIEeTOK: JykapuoTHYecKas M mpokapuotudeckas. OcCOOEHHOCTH CTPOEHUs
npoKapuoTHYecKor kietku. Kierounas crenka Oaktepuit. CTpoeHHE DYKapUOTHYECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBhl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, UX (YHKIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkiuuu. llutoriasma u  e€ OpraHoubl.
Onnomem6Opanubie opranounasl kinerku: DIIC, ammapat I'onmbmku, nmuzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHJIpUH, IacTuabl. [IporcxoxaeHne MUTOXOHIPUN U IiacTul. Bubl
wiactua. HememOpaHHble OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, ICHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

Snpo — peryasaTopHblid neHTp kietku. CTpoeHue siapa: siiepHas 00osiouka, KapuoIia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. Illlneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenerneHne XUMHUYECKUX  DJIEMEHTOB B  HEXKHBOM  IPUPOJEY,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU MPUPOJIEN.

Tabmuupr u cxembl: «llepuopnueckas TabnMua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIeKYJbl BOAb», «bruocunres Oenka», «CTpoeHne Mojekynbl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monexynbsr AT®», «CTpoeHre 3yKapuOTHUECKOM
KJIeTKN», «CTpoeHue KUBOTHOM KIETKW», «CTpPOEHHE pacTUTENbHOM KiIeTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpOeHUE Apa KIETKNY, «YTIEBOJABDY, «JIMmuIb.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHME MJii MPOBEACHUS HAOIIOACHHUIA,
M3MEpPEHU, AKCIEePUMEHTOB, MHUKpOINpENapaTbl PacTUTEIbHBIX, YXUBOTHBIX U OaKTepHaTIbHBIX
KJIETOK.

JlaGopaTopHble 1 padoThI:

JIaGoparopHast pabora Ne 1. «M3ydeHue KaTaJMTHYECKOM aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparophas pabota Ne 2. «3yueHue cTpoeHHs KIETOK PAaCTeHHUMH, )KUBOTHBIX U OaKTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMHCAHHE».

Tema 4. ZKusHeaessTeJIbHOCTD KJIECTKH.

OOMeH BellecTB, WM METa0O0IU3M. ACCUMUIISIINS (TIJIACTUYECKUA OOMEH) U TUCCUMMIISALINS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €AMHOrO Ipolecca Merabonu3ma. Poib 3aKkoHOB
COXpPaHEHHUS BELIECTB U SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBIN M rerepoTpodHbiii. Posnb ¢epMeHTOB B 00MeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CeroBas u TemHOBass (a3l  (ortocuHTe3a. Peaknum ¢orocuHTesa.
D¢ dexTuBHOCTL PoTocHHTE3a. 3HaUYeHHe (HOTOCHHTE3a IS KU3HU Ha 3emuie. BiusHue ycioBwii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHHA.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a Ui JKU3HH Ha
3emite.

DHepreTudeckuii oOMeH B KieTke. Paciienenue BemecTs, BbICICHUE U aKKyMYJIMPOBaHHE
HEPTUU B KIETKe. DTambl JHEpreTnyeckoro obOmena. [nukonu3. bpoxkeHue M ero BHIBL
Kucnoponnoe oxucienue, wWid KieTo4Hoe JbixaHue. OkuciautensHoe ¢ocopriinpoBaHue.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHte3a. ['enermueckas wuHpopmauus u JHK. Peanuzauus
reHeTH4ecKo uHpopmaruu B kieTke. ['eHeTHueckuil kox M ero cBoiictBa. TpaHcKpumus —
MatpuuHbli cuHTe3 PHK. Tpancmsamus — O6mocuHTe3 Oenka. Dtambl TpaHchasuuu. KomupoaHue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Micropust otkpeiTust BupycoB (/1. Y. iBanoBCKkwmif).
OCOOEHHOCTH CTPOCHHS W KM3HEHHOro LuKiIa BHpYycoB. bakrtepmodaru. bonesnu pacrenwmii,
KUBOTHBIX W YEJIOBEKa, BBI3bIBacMbIe BHUpycamMu. Bupyc mmmyHomedunura yenoeka (BUY) —
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Bo3Oyautens CIIWa. OOpaTHass TpaHCKpWNIHS, peBepTaza W wuHTerpasa. IIpodumaktuka
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JICBaHUA.

JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  w cxembl:  «Tumbl  nutanus», «Metabonmusm»,  «MUTOXOHAPUSY,
«OHepreTnueckuii oomen», «Xioporutacty, «Porocunte3», «Crpoenue JHK», «Crpoenune u
dbyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTnueckuil koa», «Bupycel», «bakrepuodarny,
«Ctpoenue u xu3HeHHbIN 1UKI Bupyca CI1M/]a, 6aktepuodara», «Permukarus JJHK».

O6opynoBanue: Moaenu-ammidkanuu «Yasoenue JAHK wu Tpanckpunums», «buocunrtes
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTypsl JIHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PAa3BUTHE OPraHNU3MOB.

Knerounblii 1Mk, WM SKA3HEHHBIH LMK KieTkd. MHTepdaza m muto3. Ilpomeccsl,
nporekaromue B uHTepdaze. Pemnumkamms — peaxnust matpuuyHoro cunrte3a JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH HAa0Op — KapuOTUN. JIUTJIOMIHBIA W TaIUIOUMJAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatubl. LUTonornueckue OCHOBBI Pa3MHOKEHHS M WHAMBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Ctaaun mMuto3a. IIpoueccel, mpoucxoasiye Ha pa3HbIX CTAIUSIX
MHUTO3a. BHOJIOrNYEeCKHii CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: 0€CII0I0€ U N0JI0Boe. Buapl Oecnonoro pa3MHOKEHUS:
JIEJICHUe HaJIBO€, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BEreTaTUBHOE
pa3MHOxeHue. IcKkycCcTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metios. Cragum wmeiio3a. Ilpomeccsl, mpoucxozsniue Ha cragusx wMeios3a. [loBenenue
XpoMmocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

['amerorenes — mporiecc 00pa3oBaHusl MOJIOBBIX KJIETOK y >KUBOTHBIX. [looBbIE Kenesbl:
CEeMEHHUKH U su4HUKUA. OOpa3oBaHME M pa3BUTHE TOJOBBIX KJIETOK — TaMeT (crepMaTo30uf,
AWlLIeKJIeTKa) — crhepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHMS — SHMIIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHUOHANIbHOE pa3BUTHE (AIMOpHOreHe3). DTarbl
AMOPHOHAILHOTO PAa3BUTHS y MO3BOHOUYHBIX JKUBOTHBIX: APOOJIEHUE, racTpyJIslus, OpraHOreHes.
[ToctamMOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUSA: MPSAMOE, HEIpPSIMOe
(munHOYHOE). BnMsHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct n paszsutue pacteHuii. OHTOreHe3 LIBETKOBOIO PAaCTEHUS: CTPOCHUE CEMEHH, CTaJHuH
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuubr 1 cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY», «JIBOWHOE OIUIOIOTBOPEHUE Y
I[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE pacTeHuil», «JleneHue kieTku OGakTepuii»,
«CtpoeHne TMOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Kietounbld nukm», «Pennmukanus
JHK», «Muto3», «Meio3», «IIpsimoe u HenpssMoe pa3BuTHe», «['amMeTorenes y MiIeKONUTAIOMUX U
4yenoBeKay», « OCHOBHBIE CTaJIMM OHTOT'€HE3a».

OO6opynoBaHue: MHUKPOCKON, MHUKporpenapartsl «CrnepMaTo30uabl MIEKOIMHUTAIOIIETO»,
«SinekneTka miexonurawomero», «Kapnokntues B KieTKax KopelllKa JIyKa», MarHUTHas MOJEJb-
anmukanus «Jlenenue knerkny», monens JTHK, monens metadaznoit xpoMocoMmsl.

JlaGopaTopHble 1 padoThbI:

JIaGoparopnas pabora Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopuass pabora Ne 4. «l3ydeHwe CTPOCHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPTaHU3MOB.



[Ipenmer u 3agaum reHeTuku. Vcropusi pa3BuTus TeHETUKU. Ponb MUTONOTMU U
SMOPHOJIOTUN B CTAHOBJICHUW T€HETHKHU. BKIal pOCCHUCKHMX M 3apyOeKHBIX yUEHBIX B Pa3BUTHUE
FeHETUKU. MeToAbl TeHETUKH (TUOPUIONOTUYECKHH, IIMTOre€HETUYECKUIl, MOJIEKYJISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETHYECKHUE MOHATHS. ['eHeThueckass CUMBOJIMKA, MCIOJIb3yemasi B
cXemax CKpelrBaHuM.

3aKOHOMEPHOCTH  HACJEJOBAaHMS  MPU3HAKOB,  ycraHoBleHHble [.  Mennenem.
MounoruOpunHoe ckpeuBaHue. 3aKoH eIuHOo-00pa3usi THOpUI0B mepBoro mnokojeHus. [IpaBuio
JIOMUHUPOBaHMS. 3aKOH paclICIUICHUs] MpU3HAKoB. [ unore3a unctorel ramet. [loaHoe u HemoaHoe
JIOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBUCHMOIO  HACJICIOBAHHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPUAHOTIO CKpEIIUMBaHUS. AHaIW3MpYIOllee CKpellMBaHUe.
Hcnonp30BaHre aHATM3UPYIOMIETO CKPEIIMBAHUS JIJTsI ONIPEICIICHHSI TEHOTHUTIA OCOOU.

CuerieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HACJICIOBAHUIO I'eHOB. HapyllleHrne cuernieHns TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUs HACIEICTBEHHOCTH. [ eHeTuUecKue KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeesieHHe ToJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Opranu3Mbl. HacienoBanue npu3HaKoB, CIEIUVIEHHBIX C IOJIOM.

N3menunBoCcTh. Buibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcCleICTBeHHas. Posb cpenbl B
HEHACIIEJICTBEHHOW  M3MEHUMBOCTH.  XapaKTePUCTHKAa  MOAU(PHUKAIMOHHON  H3MEHYMBOCTH.
Bapuauuvonsslii psg u BapuanuonHas Kpuas. Hopma peakuum npusHaka. KosmmuecTBeHHbBIE M
KaueCTBEHHbBIE PU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacneacTBennas, uiaum TeHOTUNUYECKAsl, U3MEHYUBOCTh. KoMOMHATHBHAsT M3MEHYUBOCTD.
Meiio3 u T1ONOBOM mpolecc — OCHOBAa KOMOMHATHBHONM W3MEHYHMBOCTU. MyTalMOHHAS
W3MEHYMBOCTh. Kiaccudukanus wmyTanuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
OpUYMHBL MyTanuii. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX pSAIOB B HACIEICTBEHHOMN
n3menunBocty H. . BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuwotunm uyenoBexka. OCHOBHBIE METOIbl TEHETUKH YEJIOBEKa:
TreHealloTHYecKuii,  ONM3HEIOBBIN, [UTOTEHETHYECKH, OHOXHUMHUYECKUN,  MOJIEKYJISIpPHO-
reHetudeckuii. COBpPEMEHHOE OINpEICICHHEe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUWE, B ToM uucie ¢ mnomompto [I[[P-ananuza. HacnenactBennsle 3aboneBaHHs
YeJIOBeKa: TeHHBbIe 00JIe3HU, OOJIE3HU C HACIIECTBEHHON MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nu. Comaruueckue U TeHepaTuBHbIE MyTaluu. CTBOJIOBbIE KJIETKU. [IpHHIUIIBI 340pOBOTO
oOpa3za KU3HM, JUATHOCTHKU, MPOPUIAKTUKHA W JICUCHUS] TEHETHYECKUX Oose3Heil. Meauko-
T€HETUYECKOE KOHCYJbTUPOBAHUE. 3HAUEHHE MEIULUMHCKOM TE€HETUKH B MPEIOTBPAILICHHH H
JICYCHUH TeHETUUECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxon, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuubr 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IIMTOTEHETHYECKas OCHOBAY,
«3aKoH paclIeIUICHHUs M €ro IUTOTeHEeTHIeCKasi OCHOBA», «3aKOH YUCTOTHI ramMeTy, «Jlurudbpuanoe
ckpenuBanue», «lluTomornyeckne  OCHOBBI ~ TUTHOPHUIIHOTO  CKpeIIMBaHUs», «Menos3y,
«B3aumoeiicTBUE alIeNbHBIX T€HOBY, «[ €HeTHUecKue KapThl PaCTEeHUH, )KUBOTHBIX U YEJIOBEKaY,
«'enetnka mona», «3aKOHOMEPHOCTH HACIEIOBAHMS, CLEIUIEHHOTO C MOoJoM», «KapuoTumsl
YeloBeKa U IKUBOTHBIX», «Buuel wu3mMeHunMBOCTH», «MOAM(PUKAIIMOHHAS W3MEHUHUBOCTHY,
«HacnenoBanue pesyc-hakropay, «['eHeTnka rpymm kpoBuy», « MyTalimoHHas U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anmnkanuu «MoHoruOpuaHOe CKpemmuBanue», «HemonHoe
JOMHUHHUpOBaHHe», «JlurubpuaHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «J[pozodpuna» (Hopma, MyTanuu (GOpMbI KPBUILEB M OKPACKH Teia), repOapuii
«I"opox moceBHONY.



JlabGoparopHbie padoThbI:

JlaboparopHast pabora Ne 5. «M3ydeHne pe3ylbTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEIIUBaHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopuast pabota Ne 6. «3ydenne mMoaupuKaIMOHHON M3MEHYHUBOCTH, MMOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. «AHanu3z wMyTamuii y JApo30QMIbl  Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa M IPOIECC. 3apoKACHUE CEJeKIMU U JoMecTukanus. Yuenue H. U.
BaBunoBa 0 meHTpax MPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuil. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CEeNIeKUMU. MaccOBbIi M MHIWBUAYAIbHBIH OTOOPHI B CEJEKIHH
pacTeHuid M KUBOTHBIX. OlLIEHKa dKCTEpbepa. BIU3KOpOICTBEHHOE CKpellMBaHWE — HWHOPHIMHT.
Uwucras nmuaus. CKpelmuBaHue YUCTHIX JUHUK. ['eTeposuc, mnmm rudpunHas cuna. HepoacrBenHoe
CKpemuBanue — ayropunuur. Otnanénnas rudpuausanus u e€ ycrnexu. FIcKkyccTBeHHbIN MyTareHes
U TI0JIyY€HHE MOJIUIIONI0B. JJoCTH)EHUS CeNeKlIUU PaCTeHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHosnoruss kak oOTpaciab MNPOU3BOACTBA. ['€HHas WHXKEHepHs. OTalbl CO3JaHus
pexomOunantHoit JIHK wu Ttpancrennbix opranuzmoB. Kierounass wumxeHepus. Kierounble
KyJbTYypbl. MHUKpPOKIIOHAIbHOE pPa3MHOXKEHUE pacTeHuid. KioHMpoBaHHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOIMYECKME U J3Thueckue npobdiempl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1BaHOB.

Tabmuupl u cxembl: kapta «LleHTpB TPOUCXOXKACHUS W MHOTO0OOpaszusi KyJIbTYPHBIX
pacteHui», «llopoabl nOoMamHMX >KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHuin», «Otaan€HHas
rubpunuzamus», «Paborer akamemmuka M. @. UBanoBay, «llomummounus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHHe», «KOHCTpyHpoBaHHE M TMEpPEHOC
TEHOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKH TUIOJOB UM KOPHEIIONOB ITUKUX (OPM H KYIbTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHHS.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMEBI 110 BUOJIOTMM HA
bA30BOM YPOBHE CPE/IHEI'O OBILET'O ObPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBIMBaIOTCS TpPeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00y4JaImuMHUCs TPOrpaMM CpEAHEro OOILIero oO0pa3oBaHMS: JTUYHOCTHBIM, METAlpeIMETHBIM WU
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType IMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUs mpeamera «buonorus» BblIEIIECHBI
CJIEYIONINE COCTABIISIONINE: OCO3HAHNE 00YUYAIOIIUMHUCS POCCUNUCKON TPAKIAHCKONW UIEHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTA U CAMOONIPEACIICHUIO, HAIMYNE MOTHUBALUU K
00y4YeHUI0 OMOJIOTHH, TIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOKIECHUN JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX IIEHHOCTEH M UCTOPHYECKUX TPAJAUIIUNA Pa3BUTHS OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTh O0Oy4YaroIIMXCS PYKOBOJACTBOBAaThCS B CBOEH JEATENBHOCTH I€HHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAMM, MNPUCYHIUMHU CUCTCMC 61/IOJIOFI/I‘IGCKOI‘0 06pa3013aH1/1;1, HaIn4yue
9KOJIOTMYECKOr0 IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH )KU3HEHHBIE TUIAHBI.

JImuHOCTHBIE PE3YJIbTAaTBl OCBOCHUA MPCAMCTA «buomnorusy JOCTUIalOTCA B CJIUHCTBC
y4eOHOM M BOCHHUTATEIbHOW MAEATEIbHOCTH B COOTBETCTBHHM C TPAJAWLUOHHBIMU POCCUHCKHUMHU
COHUOKYJIIbTYPHBIMU, HCTOPUYCCKUMHU W AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, NPUHATBIMH B
oOmiecTBe MpaBWIaMM U HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
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CaMOBOCIIMTAaHUS M CaMOpAa3BUTHUSA, Pa3BUTUS BHYTPEHHEW MO3UIUU JUYHOCTH, MATPUOTHU3MA,
YBOXEHUSI K 3aKOHY M INPaBONOPSIKY, YEJIOBEKY TpyJa M CTapIIeMy IIOKOJIEHUIO, B3aUMHOTO
yBa)KEHUsI, 0EPEKHOT0 OTHOIICHUS K KyJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepannn, NpUpPOAE U OKPYKAIOLIEH Cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro mpenmera «buonorus» IOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXcs PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIUEH JTNYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHEHTAlW, TO3UTUBHBIX BHYTPEHHUX yOeXICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHE )KU3HEHHOTO
ONBITA U OIBITA JEATEIIBHOCTU B MPOLECCE PEeATN3alMd OCHOBHBIX HAIIPABJICHUN BOCHUTATEIbHOU
JESITEIbBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpakaIaHCKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  TPAKIAAHCKOH MO3UIMH  OOydaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOsA3aHHOCTEH, yBak€HUE 3aKOHa U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH TPHU CO3TaHUU YUEOHBIX NMPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OTPENeNATh COOCTBEHHYIO IMO3WIMIO TI0 OTHOIICHHIO K  SIBICHHSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUUTHIBATh B CBOMX JEHCTBUAX HEOOXOMMOCTh KOHCTPYKTUBHOI'O B3aUMOJEHCTBUS
JIOJIEH ¢ pa3HBIMU YOKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[UAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBHIMOJHEHUS Yy4YEOHBIX,
MIO3HABATEJIbHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIHHOTO OTHOLIEHUS! K MHEHUIO OIIIIOHEHTOB
pU 00CYXk/I€HNU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEP/KaHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUICKON I'pakJaHCKOW MACHTUYHOCTH, NATPHOTHU3MA, YBAXKEHUS K
CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepe]] PonMHOMN, rop0CTH 3a CBOM Kpal, cBOo0 Poauny,
CBOM SI3BIK M KYJIBTYpPY, IPOIUIOE U HACTOAIIEE MHOIOHAIIMOHAIILHOTO Hapoja Poccnn;

LIEHHOCTHOE OTHOIIEHHE K IPUPOIHOMY HACJIEINIO M aMSATHUKAM MPHUPOJIbI, TOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTUH,
NOHUMaHMUs 3HAayeHHs OHOJOrMM B TO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HM UEIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoexxIEHHOCTb, TOTOBHOCTh K CIy>KeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYyAyLIETo;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POAMTENSAM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAUIMSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUas 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3JACUCTBUS KUBON NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBA TBOPYECKOM JINYHOCTH;

S5) ¢usnueckoro BocnuTaHMsA, (OPMHPOBAHHS  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIAr0NOoJIyYHs:



MMOHUMAaHHE W peai3alis 3I0pOBOr0 W 0e30macHOro oOpas3a KU3HH (3I0pOBOE MUTAHUE,
COOJIIOJICHHE TUTHEHUYECKHX TPaBWJI M HOPM, COATaHCHUPOBAHHBIA PEXHUM 3aHATHH W OTABIXA,
perynspHasi pu3ndeckasi akTUBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TMPaBUJI HWHAMBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30IacHOro
IIOBE/ICHUS B CUTYALIUAX, YITPOXKAIOLIUX 310POBbIO U KU3HHU JIOACH;

OCO3HAaHHE TMOCIEACTBUM M HEMNpPUATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTEepPCTBa, TPYIOJII00HE;

TOTOBHOCTh K aKTUBHOW JEATENILHOCTH TEXHOJOTUYECKOW M COLMAbHON HalpaBiIeHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOIHSTH TAKyIO JESITEIbHOCTD;

UHTEpEC K pa3iaudHbIM cdepam NpodeCcCHOHATBHON AeATeIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBII BBIOOp OyayIIeH nmpodeccuu U peaaTn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KHU3HH,

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKU 1I€JIECO00pa3HOe OTHOILEHUE K MPUPOAE KAK MCTOUYHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS;

MOBBILIEHUE YPOBHSI SKOJIOIMYECKON KyJIbTYpbl: IPUOOpPETEHHE ONbITa IUIAHWPOBAHMS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIbl;

OCO3HAHME TII00AEHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIeM U IyTel UX PELICHHUS;

CIOCOOHOCTh HMCMOJB30BaTh MpUOOpETaeMble MPU W3YYEHHH OMOJOTUU 3HAHUS U YMEHUs
IpU pelIeHUuU MpoOJeM, CBS3AHHBIX C palMOHAJIbHBIM MPUPOJOINOIb30BaHUEM (COONIOIEHNE
NpaBUJI MOBE/ICHUS B IPUPOJIE, HAPABJIEHHBIX HA COXpPaHEHHE PAaBHOBECHUS B HKOCUCTEMAX, OXPaHy
BUJIOB, 9KOCUCTEM, Orochepsl);

aKTUBHOE HENpUsATHE JAEHCTBHUM, MPHUHOCIIIUX BpEeA OKpY’Karolled NpUpOTHOH cpese,
YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJIOTMYECKUE TOCIEACTBUS MpeIpUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJM4ue pPa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, SKOJIOTMUYECKON KYyJbTYpbl, OIbITa
NESITeIbHOCTH  SKOJOIMYECKOM  HalpaBI€HHOCTH, YMEHHMsS  pYKOBOJACTBOBAaTbCS HMMHU B
MO3HABATENBHOW, KOMMYHHKATHBHON M COLMAIBHOW TMPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATEIbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOLIECTBEHHOM NPAKTHKH, OCHOBAHHOIO HA JHAlOre KyJbTYp, CHOCOOCTBYIOLIETO
OCO3HAaHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJBTYphl KaK CpPEICTBa B3aUMOJICHCTBUS
MEXY JIIOJIbMU M MTO3HAHUS MUPA;

MOHUMaHue crenupuKku OHOJOTMM KakK HayKd, OCO3HaHUs €€ poin B (HOpMHUPOBAHHU
PalMOHATIBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpPEJCTaBICHHUS 00 OKpY’KalolleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEJIOBEKa U 00IeCTBa, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH MpodsieM COXpaHEHUs IPUPOHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAUMMOCTH OHOJIOTUH JJIs COBPEMEHHOM IMBWIM3ALMU: 00eCreYeHUs
HOBOTO YpPOBHS pa3BUTHS MEIULUHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTeH BbIXOJAa U3 TII00AIbHBIX
HKOJIOTHYECKUX IMpoOJieM U oOecreueHHs Mmepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHHUU OHMOJOTWYECKMX 3HAHHMH B LIEJSX MOBBIMIEHUS OOIIEi
KyJbTYpbl, €CT€CTBEHHO-HAYyYHOH TIPAaMOTHOCTH, KaK COCTaBHOM dYacTu (GYHKIHMOHATIHHOU
IpaMOTHOCTH 00ydJaroumxcs, popMupyemMoit npu u3y4yeHuu OUOJIOTHH;
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IIOHMMaHHE CYIIHOCTH METOJIOB II03HAHUs, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH  HCIIONIb30BaTh IOJIy4aeMble 3HAHHWS JUIA aHaIW3a W OOBSICHEHUS SBICHUUN
OKpY’)KaloOLIer0o MHpa M MPOUCXOMALIMX B HEM M3MEHEHUH, yMeHue JenaTb OOOCHOBaHHbIE
3aKIIFOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIOIIHUXCA JAaHHBIX C LOCJIbIO IOJYYCHUSA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIIOJIb30BATh OWOJOTMYECKHUE 3HAHUSA JJIS  PEIICHHS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUH 1O OHOJOTMM B COOTBETCTBUH C IKM3HEHHBIMU
OTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOSHHS YYEOHOTO mpenMmeTra «bBHOJOrHs» BKIIOYAIOT:
3HaYMMble  JUIsI  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYYalOIIMXCS — MEXAUCLUIUIMHAPHBIC
(MeXTpenMeTHbIe) O0IIeHaYYHbIE TOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MHpa U
crneuu(uKy METOJ0B IO3HAHUS, MCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIHs,
SIBJICHHE, TIPOIIECC, CHCTEMa, HayUHBIN (DaKT, IPUHIUIL, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCclieloBaHue, HaOI0/IeHUe, U3MEpEHHUe, SKCHEPUMEHT U JIPYI'MX), YHHUBEpCaJbHbIE Yy4eOHbIE

JIEHUCTBHUS (mo3HaBaTeNbHBIE, KOMMYHHKAaTUBHBIE, peryJsiTUBHbBIE), o0ecreunBaroImme
dopmupoBaHrne (QYHKIHMOHAIBHOW TI'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHLMH OO0ydYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs HCIOJIB30BATh OCBOCHHBIE MEKIUCLHUIIIIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHUS U YyHHUBepcallbHble YyueOHble JAEHCTBHS B I03HABaTEIbHOM U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OCBOEHHUS IMPOTpaMMbl CpEIHEro oouero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMY J1€HCTBUAMM:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJM3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCMOJIb30BATh NPH OCBOCHUM 3HAHUH MPUEMBI JIOTMUECKOTO MBIIUICHHS (aHaIu3a, CUHTE3a,
CpaBHEHHUA, KiaccHUpUKAIMK, OO0O0OIIEeHHs), PACKpPbIBaTh CMBICT OHOJOTMUYECKUX TMOHSITHMA
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHITUIMH);

OTIpeeNATh LENH JEATeNbHOCTH, 3a7aBas HapaMeTpbl W KPUTEPUHM HUX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTAThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh OHOJOTHYECKUE MOHATHUS ISl OObACHEHUS (AKTOB U SIBICHUN KUBOU
MIPUPO/IBL;

CTPOUTbH JIOTHUYECKHE PacCyKIeHUS (MHAYKTUBHBIC, I1€TyKTUBHBIE, 10 aHAJOTHH), BBISIBISAThH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIECHUSX, (OPMYJIMPOBATH BBIBOJABI U
3aKIJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA JJIs IPEJCTABICHUS CYIIECTBEHHBIX CBS3EH H
OTHOIIIEHUN B W3Yy4YaeMbIX OHOJIOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYUH PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabatbiBaTh IUIaH pEHICHUs MPOOJIEeMBbl C YYETOM aHaIN3a UMEIOLIUXCSI MAaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIEHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh M BBIMOJHATH, pPAa0OTy B YCIOBHUSX pPEaTbHOT0, BHUPTYaJbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NMPU PELICHUH )KU3HEHHBIX TPOOIIEM.
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2) 6a30BbIe HCCIEA0BATEIbCKHE el CTBHA:

BJIJICTh HABBIKAMH y4eOHO-HMCCIIEIOBATEIBCKOM W MPOECKTHOH NEATEITbHOCTH, HAaBBIKAMHU
pazpelieHusi MpoOsieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIBLHOMY IIOMCKY METOJOB
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

HCIOJIb30BaTh pa3jMyYHble BUABI ACSITENBHOCTH IO I[OJIYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTanny, NpeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX CHTyallUAX, B TOM 4YHCJE INpPU
CO3IaHUH YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON JEATEIBHOCTH W
YKU3HEHHBIX CUTYalUsX;

BBISIBIISATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 33/1a4y, BBIIBUTaTh THIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeNbCTBA CBOUX YTBEPIKICHUM, 3aJaBaTh TapaMeTphl
U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJI€ PEHICHUS 3a/1a4l PEe3yJIbTaThl, KpUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh 1I€JICHAIIPABJICHHBIM MOUCK IEpeHoca CpPeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO Cpeay;

yMETb  IEPEHOCUTh 3HAaHUSA B  I[O3HABATEJIBHYI0O U  IMPAKTUYECKYI0  00JacTH
KU3ZHEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIBUTATh HOBBIC WJEH, MpEeAjaratb OpUTHHAIbHBIE TOAXOABI U PEIICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATLCS B PA3IMYHBIX HCTOYHMKAX HHGpoOpMaluu (TEKCTe ydeOHOro mocoowus,
HAYYHO-TIONYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaThb HHPOPMAIMIO PA3JIMYHBIX BHUAOB U (GopM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampoChl W TPHUMEHSTh pa3IMYHBIE METOJBI TMpPH TOUCKEe M OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npHOOpeTaTh ONBIT HCIOJIB30BaHUSA HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAIbHYIO (OpMYy MpPEICTaBICHUS OMOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIONh30BaTh HAyYHBIM S3BIK B KadeCTBE CPEACTBA MNpU paboTe ¢ OMOJOTHYECKOMN
uHpopMaleil: MPUMEHATh XUMHUYECKue, (PU3NYeckrue M MaTeMaTH4YecKHe 3HAaKH W CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYpY, HWCIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMHM pACIO3HABaHWSI M 3amMThl  HHpOpMaruu, WHHOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cdepax KU3HH, aKTHBHO YYacCTBOBATH B JIHAJIOre
WIA JUCKYCCHM IO CYIIECTBY OOCyXKAaeMoil TeMbl (YMEHHeE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJICHUS OTHOCHUTEIIbHO BBITIOJHEHUS TpeayiaraéMod 3ajJadd, YYHTBIBATb WHTEPEChl U
COIJIACOBAHHOCTB MO3ULIMHI IPYTUX YYACTHUKOB JHAJIOTa UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOallbHbIE CPEICTBA OOIIEHUS, TOHUMAaTh 3HAYCHHE COI[UAIbHBIX 3HAKOB,
NPEINOCHIIIOK BO3HMKHOBEHUS KOH(MJIMKTHBIX CHTyallMd, YMETh CMST4aThb KOH(IUKTHI U BECTH
MIEPETOBOPHI;
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BJIAJIeTh PA3IMYHBIMKM croco0amu OOIIEHUS M B3aUMOJCHCTBHA, NMOHMMATh HaMEpPEHUs
JOPYTUX JIIOJICH, MPOSBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECEIHHKY W B KOPPEKTHOW (opme
(GopMyIMpOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHMS C MCIOJIb30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

IIOHMMaTh M MCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW M HMHIMBHIYaJbHOM palbOThl MpHU
peleHn OMOJIOruYecKoi MpoOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS! TPYIIOBBIX
(dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOLIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh 1LIEJIM  COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JEUCTBUSA 10 €€ NOCTUIKEHUIO: COCTABIIATH IUIaH JACHUCTBUM, PACHPENEIIATh POIU ¢ YUYETOM MHEHUU
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLIEHUBATh KAY€CTBO CBOET0 BKJIAJa U KaXKA0I0 Y4aCTHUKA KOMaHbl B OOIUI pe3ybTar 1o
pa3paboTaHHBIM KPUTEPUSM;

IpeaaraTb HOBBIE IIPOEKTHI, OLICHMBATb WIEH C IO3ULHUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIEHUE B PAJIMYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIbBHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopranu3anus:

UCMOJb30BaTh OHOJOrMYECKHE 3HAHMs JJIs BBIABIEHUS MpoOJieM M MX pELIeHHs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMN 1LIE€TEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JIEHCTBHSIX M IIOCTYNKAax IO OTHOWICHHWIO K JXUBOM IPUPOJE, CBOEMY 3IOPOBBIO U 30POBBIO
OKPYXKarOLIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IIO3HABATENbHYIO JI€ATENIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON JEATEILHOCTH U KU3HEHHBIX
CUTYaLUsAX;

CaMOCTOSITENILHO COCTABJIAThH IJIAH PELICHUs MPOOJIEMBl C yU4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HMIMPOKOM 3PYIUIIMM B Pa3HBIX 00JacTiX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATENIbHOM peduieKCcHH KaKk OCO3HaHUS COBEPIAEMbIX JIEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, X PE3yJIbTATOB M OCHOBAHUMU, UCIOIB30BATH MPUEMBI pedIeKCHH A
OLICHKH CUTYaIllH, BHIOOpPA BEPHOTO PEILIECHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMATD PELIECHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yJIbTaToOB AEATEeIbHOCTH;

3) npuHATHE cedsi U IPYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKH U IOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO IPYIUX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYTrOro YeJIOBEKa.
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INPEAMETHBIE PE3YJIbTATDI

IIpenmetHbie pe3ynbraThl ocBoeHUs IporpamMMmbl COO mo Ouosoruu Ha 6a30BOM YpOBHE
BKIIIOYAIOT crienuduieckue Uit yuyeOHoro mnpeamera «buonorusy HaydHble 3HAHHS, YMEHUS U
crocoObl JAEHCTBUIM IO OCBOCHMIO, HMHTEpHNpETallud M NpeoOpa3oBaHUIO 3HAHUHM, BUIBI
JEeSITeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWHA B pa3IMYHBIX y4eOHBIX
CUTYyalMsIX, a TAK)KE B peallbHbIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme
IpeMETHBIC PE3yJIbTaThl IPEACTABICHBI 10 ToJaM 00y4eHUsI.

IIpenmeTtHble pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buomnorus» ¢ 10 knacce n0nKHbI
OTpakaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE W POJM OHOJIOIMH B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPa U
HAYYHOT'O MMPOBO33pPEHMS, O BKJIAJE POCCUHMCKUX U 3apyOEKHBIX Y4EHBIX-OMOJIOIOB B Pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 33134,

YMEHHUE pacKpbIBaTh COJEp’KaHHE OMOJIOIMYECKMX TEPMHMHOB M IOHATHUI: JKU3Hb, KIIETKA,
OopraHusM, MeTadoyin3M (0OMEH BELIECTB U IPEBPAICHUE SHEPruu), FTOMEOCTa3 (CaMOperyIsims),
YpOBHEBas  OpraHM3alMs  JKUBBIX  CHCTE€M,  CAMOBOCIPOHM3BEICHHME  (PErnpomyKuus),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;

yMEHUE u3jJaraTb OMOJIOTHYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpajbHas J0orMa MOJIEKYJsipHOM Ouosoruu), 3akoHbl (I. Mengens, T. Moprana, H. W.
BaBunioBa) u yuenus (o 1eHTpax MHOrooOpasusi U MPOUCXOXKICHHs KyJIbTypHBIX pacteHuil H. .
BaBunosa), onpenensTh rpaHUIbl KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yMEHUE BJaJeTh METOAAMU HAy4YHOrO MO3HaHHS B OMOJOrMU: HaOJIIOJEHHE U ONHCAHUE
KHUBBIX CHUCTEM, TIPOIIECCOB W SIBJICHWH, OpraHW3alys W TPOBEIEHHE OHOJIOTHIECKOTO
HKCIEPUMEHTA, BBIJBH)KEHUE THUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXAY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TTOJYYSHHBIX PE3yJIbTaTOB, UCTIONIB30BAHHBIX HAYUHBIX IMOHITHIA, TEOPUI
Y 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAHUH TMOJTYYEHHBIX pe3yJIbTaToB;

YMEHHE BBIIENATH CYIIECTBEHHBIE NMPHU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT M JYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BEIIECTB U
NPEBpAICHUsT YHEPrHH B KJIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XeMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHUS, DPAa3MHOXKEHUS, WHIUBHYyaJbHOTO DPAa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YeHHbIe 3HAHUS A OOBSCHEHUS OMOJIOrMYECKHX IMPOIECCOB U
SIBIICHUM, JUIS TIPUHATHS MPAKTUYECKUX PEHICHWH B MOBCETHEBHOM KM3HM C LENBIO 00ECTIeYEeHUS
0€30I1aCHOCTH CBOET'O 3/I0POBbsI M 37I0POBbsl OKPYKAIOLIUX JIFOJeH, COOII0IEHUSI HOPM I'PaMOTHOT'O
MOBEJICHUST B OKPYXKAlOIIEH MPHPOTHOW cpene, MOHWMaHHE HEOOXOIMMOCTH HWCIOIh30BAHUS
JOCTIDKEHUH ~ COBpeMEeHHOW ~ OmojoruM M OMOTEXHOJOTMH Ui PaAlMOHAJIBHOIO
NIPUPOIOTIOIB30BAHNS;

yMEHHUE pemaTh »JJIeMEHTapHble TeHETHYEeCKHe 3aJadyd Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKe, CIICTUICHHOE HACIIEIOBAHKE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIINBAHUS JIJIS
npeJcKa3zaHus HacJIe0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINONHATH JIAOOpaTOpHbIE W MpakTHYeCKHe paboThl, COOMI0NaTh IMpaBWiia IMPHU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPHUTHYECKH OIECHUBATh W HMHTEPIPETUPOBATh WH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO0 IICEBJIOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAyYHO-TIOMYJISIPHBIE MaTepHaibl), STUYECKHE acCHEeKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CcoO37aBaTh COOCTBCHHBIC TIMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas
OMoNOrnYecKyIo HH(POPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIB30BaTh MOHITUHHBIN
ammapaT OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS yueOHOro npeamera «buomnorus» ¢ 11 knacce nOIKHBI
OTpakaTh:
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c(OpMUPOBAHHOCTh 3HAHMM O MeCTE€ M POJM OHOJOTMM B CHCTEME HAy4YHOTO 3HaHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa U
HAyYHOTO MHPOBO33PEHMSI, O BKJIAJE€ POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-OMOJOrOB B Pa3BUTHE
Ounonoruu, PyHKIMOHAITBHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEpkKAHHE OMOIOTUYECKUX TEPMHUHOB U MOHSTHI: BHJ, MOITYJISIIHS,
reHo(OH/I, SBOJIIOLUS, IBMKYIINE CHIIBI ((PaKTOPHI) IBOJIOLUH, IPUCIIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HIKOJIOTHYECKUEe (PaKTOPhI, SKOCUCTEMA, MIPOIYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
[[ENU MUTAHUs, YKOJIOTUYECcKas mupaMuia, OMoreoneHos, onocdepa;

yMeHHe u3Jarate Ouojormyeckue Teopuu (dBonronuonHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOpUs IBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrea K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHuid W nyTted sBomouun A. H. CeBeproBa, ydyeHHs O
ounoctepe B. U. Bepuajackoro), onpeaensiTh TpaHUIIBI UX TPUMEHHUMOCTH K JKUBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOJaMHU HAy4YHOro MO3HaHMS B Ouosioruu: HaOJIOACHHE M OMKCAHUE
JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHWM, OpraHu3anus W TMPOBEACHHE OHOJIOTHUYECKOTrO
SKCIIEPUMEHTA, BBIJBUKCHHE TUIIOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXKAY HCCIEILyeMbIMU
BEITMYMHAMU, OOBSICHEHHUE TIOJYYCHHBIX PE3yJIbTATOB, UCIIOIH30BAHHBIX HAYUHBIX MOHATUM, TEOPH
Y 3aKOHOB, YMEHHE JIeaTh BHIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNSATH CYHIECTBEHHbIE MPU3HAKH CTPOCHHUS OMOJOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIHH, MPOTYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIEHO30B U HIKOCHCTEM, OCOOCHHOCTHU
IPOIIECCOB:  HACIIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBUS IKOJIOTUYECKUX (DAaKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIIECTB M TMOTOKA PHEPTUU B DKOCHUCTEMAaX, aHTPOIIOTCHHBIX M3MEHEHHH B YKOCHCTEMaX CBOECH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOr€OXMMHUUYECKUX IUKIIOB B Onocdepe;

YMEHUE TPUMEHSThH TMOJYUYeHHBbIE 3HAHUS JIi OOBSICHEHUs OMOJOTHYECKUX IMPOIECCOB U
SBIICHUH, JJI MPUHATHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOW JKHU3HU C IIENIbI0 00eCIeYeHHUsI
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIHOJEH, COONI0IEHN HOPM I'PaMOTHOIO
MOBE/ICHUS B OKpY)XKamlled NpUPOTHON cpele, MOHUMaHHE HEOOXOIUMOCTH HCIOIb30BaHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrMHU ISl pallHOHAIBHOT'O IPUPOIONOIB30BAHMS;

YMEHHE peliaTh d3JIeMEHTapHble OWOJIOTMYECKHEe 3a/layM, COCTABJIATH CXEMBI IMepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (1LIeH MUTaHus);

YMEHHE BBIMOJHATH JA0OpAaTOpHBIE W MpaKTHUecKue paboThl, cOOMIOIaTh MpaBHUia TpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHUYECKH OIEHWBATh W HMHTEPHPETUPOBATH HH(GOPMAIUIO OHOJIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHHMKOB (CpelcTBa
MaccoBOM HMH(OpMAIMKM, HAYYHO-TIONYJSPHBIE MaTepHalbl), paccMaTpuBaTh Tio0OaJIbHBIC
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YyMEHHE Cco37aBaTh COOCTBEHHBIC TIMCBMEHHBIE H YCTHBIE COOOIIEHHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHITHBIN
amnmapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE

Ne | HaumeHnoBaHue

n/ | pa3aesioB M TeM Bcer Koutpoanubl IlpakTuyeckun (undpostre)

0 | IpernaMMb! 6p p p o0pa3oBaTe/IbHbIE

porp 0 € paooTsl € paooThI pecypebl

N bubmuorexa [JOK

1 2 0,5 https://m.edsoo.ru/7f41c29
HayKa 5
JKuBrle cucTeMBI 1 Eubmorexa LIOK

2 1 https://m.edsoo.ru/7f41c29
WX OpraHu3anus 5
XuMU4YeCcKui bubmuoreka [JOK

3 | cocTaB M CTpOEHHE 8 1 https://m.edsoo.ru/7f41¢c29
KJIETKH 2
KusuenessrenbHOCT Enbmiorexa LIOK

4 6 https://m.edsoo.ru/7f41c29
b KJIETKA 5
Pasmuosxenne u bubmuorexa [JOK

5 MHIWMBHAYAIILHOC 5 1 https://m.edsoo.ru/7f41c29
pa3BUTHE 5
OpraHU3MOB =
HacnencrseHHOCTE bu6mmoreka [IOK

6 A U3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
Ceneiupz bubmuoreka [JOK

7 OPTaHH3MOB. 4 1 https://m.edsoo.ru/7f41c29
OCHOBEI 5
OMOTEXHOJIIOTHHU =

OBILIEE KOJIMYECTBO

YACOB I10 34 1 4

ITPOI'PAMME
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