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HHOACHUTEJIBHASA 3ATINCKA

IIpu pa3paboTke mporpammbsl O OHMOJOIMH TEOPETUYECKYIO OCHOBY Ul OIPEAETICHUS MOIXOI0B K
(OpMHpOBaHUIO CONEpKaHUSI Y4eOHOTO mpeamera «bBHOJOrHs» COCTaBWIM: KOHIENTYalbHbIE MONOKEHHS
OI'OC COO o B3anM0o00OyCIOBICHHOCTH LIeJIeH, COAEPIKaHMsI, Pe3ynbTaToOB 00y4YeHus: U TpeOOBaHUH K YPOBHIO
MOJTOTOBKU BBIIIYCKHHKOB, TOJIOKEHUS 00 OOIIMX LEISIX M NPUHIMIIAX, XapaKTEePU3YIOIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpemHero oOmiero obOpazoBanus B Poccuiickoit demeparmy, a TakkKe ITOJIOXKEHUSI O
cneunuke OHONOTMH, €€ 3HAYCHWH B TO3HAHUM JKMBOM MpPUPOABI W 00ECHeueHWH CYIIECTBOBAHHSA
4esoBedeckoro odmecTsa. CorylacHO Ha3BaHHBIM ITOJIOKEHHUSIM, ONPEesICHbl OCHOBHbBIE (DYHKLIUHU IIPOIPaMMBI
10 OMOJIOTHH | €€ CTPYKTYypa.

[TporpamMma mo Onosnoruu Aa€T MpeacTaBiIeHue o Ielsx, 00 o0miel crpareru 00y4eHusl, BOCIIUTAHUS U
pa3BUTHS ydalluxcs cpeacTBaMu ydeOHoro mpeamera «buomnorus», ompezaenser o0s3aTeNbHOE MpEeAMETHOE
coJiep)KaHue, ero CTPYKTYpy, PaclpeAeiIeHue Mo paszlesiaM M TeMaM, PeKOMEHIYEeMYIO IOCIeJ0BaTeIbHOCTh
U3yYeHHs Y4eOHOTO Marepuaia C YYETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH
00pa3oBaTeIbHOTO MPOIIecca, BO3PACTHRIX OCOOCHHOCTEH 00yYaromuxcsl.

B mporpamme no OuoNIOTMM TakXKe YUYUTHIBAIOTCA TpPeOOBaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeaIMETHBIM W MpPEAMETHBIM pe3yiabTaTaM oOydeHus: B (OPMHPOBAHUM OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENFHON JIESATEIBHOCTH/YICOHBIX JACHCTBHI YyYalIMXCsl MO0 OCBOCHHUIO COJIEpXaHUs OHUOJIOTMYECKOro
o0pa3oBaHUI.

B mporpamme mo Owomormm (10-11 ximacchl, 0a30BBIi yYpPOBEHb) peajM30BaH MPHUHIUI
MNPEEMCTBCHHOCTH B HU3YUYCHUH 6I/IOJ'IOI‘I/II/I, 6naronap51 yeMy B Hel IMPpOCMAaTpPUBACTCA HAIIPABJIICHHOCTH Ha
pa3sBUTUC 3HaHI/II>'I, CBA3aHHBIX C (l)OpMI/IpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'0 MHPOBO33PCHUA, LIEHHOCTHBIX
OpPHEHTAMH JTMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHS], IPEICTABICHUI O 3J0POBOM 00pa3e XHU3HU U OEpeKHbIM
OTHOULICHUEM K OKpYKaroleil nmpuponHoit cpee. [loaToMmy Hapsay ¢ n3ydeHrneM oOuieOHOIOTHIeCKUX TEOPHIA,
a TakKe 3HaHUM O CTPOCHUMN KUBBLIX CHUCTCM Pa3HOI'0 paHra U CymiHOCTH OCHOBHBIX IMPOTCKAONIUX B HUX
IPOLIECCOB B MporpaMMe MO OHOJOTMM YAEICHO BHHMAHHE MCIIOJB30BAHUIO IIOMYYCHHBIX 3HAaHUHA B
MOBCEHEBHOW JKU3HM U PEIICHHs NPHUKJIAIHBIX 3afad, B TOM 4YHCJe: NPOQMIAKTUKH HaceICTBEHHBIX
3a00JICBaHUII  YENOBEKA, MEIUKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS, OOOCHOBAaHHMS  DKOJOTHUYECKH
[Ie1ecOo00pa3HOr0 TOBEIAEHHUSI B OKpY)XKAloIIed NPUPONHON Ccpele, aHaW3a BIVSIHAA XO3SHCTBEHHOM
NeSITEIbHOCTH YeNIOBEKa Ha COCTOSHHE HPUPOIHBIX M HCKYCCTBEHHBIX 3KOCHCTEM. Y CHJIGHHE BHUMAaHHUS K
MPUKIAJHOW  HANpaBIEeHHOCTH Y4eOHOTO Tmpeamera «bBHOJOTHS» MPOAMKTOBAHO HEOOXOAWMOCTHIO
oOecriedeHus YCIOBUH ISl PENICHUs] OJIHOW M3 aKTyaJIbHBIX 3a/1a4 HIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHMs,
KOTOpass npeanonaraet (OpMHpPOBaHHE y OOydyaromIMXCs CHOCOOHOCTH aJalTHpOBaTbCcsd K H3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOLIETOCS COBPEMEHHOTO MUpA.

Buonorust Ha ypoBHe cpemHero oOmero odpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa obOecrieunBaeT
(opMHpOBaHHE y Y4YaIIMXCS MPEACTABICHUN O HAy4YHOW KapTHHE MHpa, pacmupseT M o0oOLiaeT 3HaHHS O
XKHUBOH MPHUPOJE, €€ OTIMUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3alliy U 3BOJIOLNH, CO31AET YCIOBUS JUISL:
MO3HAHUS 3aKOHOB XHBOH MPUPOJBI, GopMUpOoBaHUs QYHKIIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO H
Oe3onacHoro o0pasa >KM3HHU, SKOJOTHYECKOTO MBIIUICHUS, [IEHHOCTHOIO OTHOIICHUS K JKHUBOH NPHUpOJE U
YeJIOBEKY.

Bonabiioe 3HaueHne OMOJIOTHST MMEET TaKKe IJid pCHICHUA BOCIIMTATCIIBHBIX M Pa3BUBAIOIMX 3aJa4
cpeanero obmiero oOpa3oBaHMs, CONMANM3ALUK yJaluxcs. M3ydeHue OHONOTHH 00eClieunBaeT YCIOBHS IS
(OpMHUPOBaHUSI HMHTEIUIEKTYyalIbHbIX, KOMMYHUKAIIMOHHBIX W WH(QOPMAIIMOHHBIX HAaBBIKOB, 3CTETUYECKON
KYJIBTYpBI, CHOCOOCTBYET HMHTETpalMd OHMOJIOTMYECKUX 3HAHWUU C TMPEICTABICHUSMH U3 IPYTruX Y4eOHBIX
MPEeIMETOB, B YACTHOCTH, (PU3UKHK, XUMUH U Teorpadun. HazBaHHBIE MOJOXKEHUS O TpeAHA3HAYCHIH YIeOHOTO
npenmera «buonorus» cocTaBUIM OCHOBY AJISl ONPEAEICHHUS MOJIXOA0B K OTOOPY M CTPYKTYPHUPOBAHHIO €T0
coJiep>KaHusl, MPEACTABICHHOTO B [IPOrpaMMe 1o OHOJIOTHH.

Ot6op comepxkanust yueOHOro mpeamera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C TO3UIUH
KYHBTypOC006pa3HOFO nmoaxoaa, B COOTBETCTBUH C KOTOPBIM y4alllMECA NOJDKHbBI OCBOUTH 3HAHUA W YMCHUS,
3HaUMMBble A7 (GOpMHUpOBaHUS OOIIEH KyJIbTYphl, ONpPEACISIOIIME aJEKBATHOE IIOBEJCHUE YEJIOBEKa B
OKpY Karomed MPUPOTHON Cpele, BOCTPEOOBAHHBIC B IMOBCEIHEBHOW KU3HU W MPAKTHIECKOW NIEATEITHHOCTH.
Oco0oe mMecTo B 3TOW cHCTeMe 3HAHUI 3aHUMAIOT AJIEMEHTHI COIEp)KaHUs, KOTOPBIE CIY)KaT OCHOBOHM AJis
(hopMHpOBaHUs TPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa M LEHHOCTHBIX
OpPHEHTALMAX JTMYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3aLUU OMOJIOTHYECKOr0 00pa3oBaHHs.

CTpyKTypupOBaHHE COJEepKaHUS Y4eOHOTO MaTepuala B MPOTpaMMe 10 OMOJOTMH OCYHIECTBICHO C
y4€TOM NPHOPUTETHOTO 3HAYECHUS 3HAHUH 00 OTIUYUTEIHHBIX 0COOEHHOCTSIX KUBON HMPUPOJIBL, O €€ YPOBHEBOIA
OpraHu3aliy U HBOJIOUMHU. B COOTBETCTBHHU C 3TUM B CTPYKTYype YueOHOro mpenmera «bHoJIOrHs» BbIIEIECHBI



ClIleAyIoIIne cojepiKaTeNbHble JUHUH: «buonorus kak Hayka. MeToAsl HaydHOro Mmo3HaHUs», «KieTka kak
Ouonoruueckas cucrema», «OpraHu3sm Kak Ouojioruueckas cucrema», «CHcremMa H  MHOroooOpasue
OPTaHUYECKOT0 MHUPay, «DBOJIOLHNS )KUBOH MPUPOABD», « DKOCUCTEMBI U MIPUCYILIE UM 3aKOHOMEPHOCTHY.

Lens u3yuenuss ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIQJCHUE YYaIUMHCS
3HaHUSAMH O CTPYKTYPHO-(DYHKIIMOHATHHOW OpPraHM3ald{ JKUBBIX CHCTEM Pa3HOTO paHTa W TMpHOOpeTeHHe
YMEHHH HCIIONB30BaTh 3TH 3HAHWS JUIS TPAMOTHBIX ACWCTBUN B OTHOIIEHHH OOBEKTOB JKMBOH MPHUPOIBI U
pelIeHHs Pa3IHYHbIX KHU3HEHHBIX IPOOIeM.

Hoctmxenne 1ieny u3ydeHusi yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecriednBaeTcs
pelIeHrneM CIeAyIONHX 3a1a49:

OCBOCHHE YYalIUMHUCS CHUCTEMbl 3HAaHUH O OHOJOrMYECKHX TEOPHSX, VYUYCHHAX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THUIOTe3ax, MpaBUiIax, CIyKallUX OCHOBOH g (OPMHPOBAaHMS MPEICTABICHUH O
€CTeCTBEeHHO-HAyYHOW KapTHHE MHpa, O METOAax HAy4YyHOro II03HAaHUS, CTPOCHHWH, MHOr0o00pasuu u
0COOEHHOCTAX JKHMBBIX CHUCTEM pa3HOTO YPOBHS OpPraHM3alUM, BBIAAIOUIMXCS OTKPBITHAX W COBPEMEHHBIX
HCCIIEIOBAHUAX B OUONIOTHH;

¢opMupOBaHHE y yYalIUXCsl TO3HABATENBHBIX, MHTEIEKTYallbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
Mpollecce aHaIN3a JAaHHBIX O MYTSAX Pa3BUTH B OMOJOTHH HAYYHBIX B3TJISAOB, HIEH W TOIXOA0B K U3yUEHHUIO
KHBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3alllH;

CTaHOBIICHHE Yy ydYalluxcsi OOIIed KymnbTypbl, (QYHKIMOHAIBHOH TIPaMOTHOCTH, Pa3BUTHE YMEHHIM
OOBSICHATh W OIEHUBATH SBJICHHUA OKPYKAIOIIETO MHpa XUBOW NMPUPOABI HA OCHOBAHWH 3HAHWI W OIBITA,
MOJYYEHHBIX TP U3yYCHUU OUOJIOTHY;

dopMHpOBaHHE Yy Y4YalIMXCSl yMEHHH WUIIOCTPUPOBATh 3HAUYCHUE OWMOJIOTHUECKUX 3HAHUK B
MPAKTHYECKON  NEATENbHOCTH  YelOBEKa, pAa3BUTHU COBPEMEHHBIX  MEAHWIIMHCKUX  TEXHOJOTHH W
arpoONOTEXHOIOTHIA;

BOCIIUTaHUE YOSKAEHHOCTH B BO3MOKHOCTH TIO3HAHHS YEJIOBEKOM >KHBOW MPHPOJbI, HEOOXOAUMOCTH
0epeXHOTO OTHOIIEHMS K HEH, COOIIOICHHSI STUUECKAX HOPM IIPH MTPOBEJCHUH OMOJIOTHYECKUX UCCIICIOBaHUH;

OCO3HaHWE [IEHHOCTH OMOJIOTMYECKHUX 3HAHWH JUIS TIOBBHIIICHUST YPOBHS SKOJIOTHYECKOW KyIbTYPHBI, IS
(hopMHpOBaHUS HAYYHOTO MUPOBO33PEHHS;

MIpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHUN B MOBCETHEBHOW >KM3HM JUIS OLEHKH IOCIEICTBHIM
CBOCH JESITeTHhHOCTH II0 OTHOIICHHWIO K OKpYXKalomell cpene, cCOOCTBEHHOMY 3IOpOBBIO, OOOCHOBaHHE U
coO0JIroIeHre Mep PO HIIAKTUKH 3a00JICBAaHHUIM.

B cucreme cpemnero obmero oOpasoBanusi «buosnorus», nzydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS
00s13aTeIbHBIM Y4€OHBIM IPEIMETOM, BXONANIMM B COCTaB IpenaMeTHOW obOmactu «EcTecTBeHHO-HaydHBIC
MIPEIMETHD».

Juist m3ydenus: Ouosyoruy Ha 6a30BOM ypoOBHE cpeliHero o01iero oopazoBanust oTBoAuTcs 68 yacos: B 10
kimacce — 34 gaca (1 gac B Henmenmio), B 11 kmacce — 34 gaca (1 4ac B HEACIIO).



COAEPKAHUE YYEBHOI'O IIPEJIMETA

10 KJIACC

Tema 1. buoJsiorust kak Hayka.

Buonorust kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMH, TEXHHYECKUMH U APYTHUMHU
€CTeCTBEeHHBIMH HayKaMH, (pUiIocoueid, STUKOH, ICTETHKON U TpaBoM. Poirb 6rosorun B YOpMHPOBaHUN
COBpEeMEHHOW Hay4yHOU KapTuHbl Mupa. Cucrema Ouonormyeckux Hayk. [Ipodeccum, cBsizaHHBIE C
Ouonorueil (MEOUIMHCKUE CHEIHANbHOCTH, PAaOOTHHKH CEJNBCKOTO XO3MHCTBAa, MHKPOOHOIOTH |
OMOTEXHOJIOTH).

Metoapl 1O3HAHUS >KUBOM NPHUPOIbl (HAOMIOAECHUE, HKCIEPUMEHT, OIIMCAHUE, W3MEpPEHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdemoHcTpaumu:

IToptpetsi: U. Hapsun, I'. Menaens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabnuiet u cxeMbl: «MeToAbI TO3HAHUS KUBOW TPUPOJIB».

JlabopaTopHble M MpaKTHYeCKHe PadOTHI:

IIpaktnueckas padora Nel. Mcnosnp30BaHNE pa3InyHBIX METOAOB IPU W3yYCHHH OMOJIOTHYECKUX
00BEKTOB.

Tema 2. )KuBble cucTeMbl U HX OPTraHH3ALMA.

’Kusbie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouoioruu. OTINYHe KUBBIX CUCTEM OT
HEOPraHU4YeCKOH MPUPOIBI.

CaoiicTBa OMOCHCTEM M MX pazHooOpa3we. YPOBHHM OpraHuzald OMOCHUCTEM: MOJICKYJISIPHBIN,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISIIHOHHO-BUI0BOM, 3KOCHUCTEMHBII
(6buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdemoHcTpauuu:

Tabnuiet u cxembl: «OCHOBHBIC IPU3HAKH KU3HI», «YPOBHU OPraHU3AIIH )KUBOU MPUPOABI».

O6opynoBanune: mosenb monekybl JJHK.

Tema 3. Xumuyeckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMHUYECKUHN COCTAB KJIETKH. XUMHUYECKHE IJIEMEHTHI: MaKpOJIEMEHThI, MUKPO3JIEMEHTHL. Boaa
Y MUHEpAJIbHBIE BEIIECTBA.

@DyHKIMM BOJBI 1 MUHEPAIBLHBIX BEIIECTB B KieTke. [lonnepxanue ocMoTHYEeCKOro OanaHca.

Benxu. CocraB u cTpoeHue OenKOB. AMHWHOKHCIOTHI — MOHOMEpHI OeikoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTHl. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJEKYIBI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHUE CBOWCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

depmeHTHl — OuHoNornueckue Kartanmuzatopbl. CTpoeHHe QepMeHTa: aKTHBHBIA IICHTD,
cyoctparnas cneunduuHocts. Kodepmentsl. Buramunbl. Ortiandus (epMEHTOB OT HEOPraHMYECKHX
KaTaJau3aTopOB.

VYrneBoapl: MoHOcaxapunabel (TJIOKO3a, pubo3a W Je30Kkcupubo3a), nucaxapuiubl (caxaposa,
JIAKTO3a) U IoJIMcaxapuabl (Kpaxmall, TIIUKOreH, 1eJUT0103a). buongornyeckue GyHKIMM yriIeBOIOB.

Jlumuapr: Tpurmmuepuasl, dGocdonununel, crepouasl. 'mapoduiabHO-rHIpodoOHBIE CBOMCTBA.
buonornueckne ¢yHknun aumupaoB. CpaBHEHHE YITIEBOJOB, OCIKOB W JIMMHJIOB KaK WCTOYHUKOB
SHEPTHUH.

Hyxneunossie xucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n GpyHKIum.

Huronorust — Hayka o kierke. Kierounas Teopust — mpuMep B3aUMOJCHCTBUS uiuel U (HaKkToB B
HayYHOM IO3HAHHUU. MeTO/bl H3yUEeHHS KIIETKH.

Knerka kak menoctHas sxuBas cucrema. OOIIMe NPU3HAKH KIETOK: 3aMKHYyTas HapyXHas
meMmOpana, moniekynbl JIHK kak renerndeckuii anmapart, cuctemMa cuHTe3a Oeska.

Tumbl  KIETOK:  JyKapuoTHUeckas W mpokapuoTndyeckass. (OcoOCHHOCTH  CTPOCHHUS
NPOKapuoTHUecKor KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHYECKOH KIETKH.
OCHOBHBIE OTJINYHUS PACTHTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[loBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAIHMKC, WX (QyHKIWH.
[Ina3maruueckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. LluTomnasma n e€ opranonapl. OrHOMeMOpaHHBIE
opraouasl kietku: OIIC, ammapar ['onbmpku, sm3ocoMbl. IlomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MHUTOXOHIPHH, TACTUABL. [Iponcxoxkaenne MUTOXOHAPUN U TacTuA. Buasl mnactua. HememOpanubie



OpPIraHOUIBl KIIETKH: PUOOCOMBI, KJIETOYHBI ILIEHTP, LEHTPHUOJIM, PECHUYKH, JKIYTUKH. DYHKIUU
OpraHOUIOB KJIEeTKU. BritoyeHus.

SAnpo — perynatopHblii neHtp kietku. CTpoeHue siapa: siepHas o0ojlouKka, KapHoIuiazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. T'yk, T. llIsann, M. lneiiaen, P. Bupxos, Jx. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panknus, K. M. bap.

Huarpammel: «PacnipesieieHne XUMUYECKUX 3JIEMEHTOB B HEXHBOU mpupope», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabnuuer u cxemsl: «lleproanveckas TabIMIa XUMHYECKHX AIIEMEHTOBY», «CTPOCHHE MOJICKYJIbI
BOob», «bnocuHTe3 Oenmka», «CTtpoeHne MoneKynbl Oenka», «Ctpoenune depmenTtay, «HykienHOBBIE
kucnotel. JTHK», «Crpoenune monexkynst AT®», «CTpoeHne sykapHOTHYECKOM KieTKw», «CTpoeHue
JKUBOTHOH KJeTkn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe NIpOKapHOTHUECKON KIETKUY,
«CtpoeHue sapa KIETKI», «YTIIEeBOAbD», «JIumuab.

O6opynoBaHne: CBETOBOW MHKPOCKON, OOOpyIOBaHWE I TPOBENCHUS HAOIIOIEHUH,
U3MEPEHHH, IKCIIEPUMEHTOB, MUKPOTIPETIAPaThl PACTUTENBHBIX, )KUBOTHBIX H OAKTEPUATBHBIX KIETOK.

JlaGopaTopHble U IPAKTHYEeCKUE PA0OTHI:

Jlaboparoprast padora Nel. M3zyueHue KaTalnuTHYECKOH aKTUBHOCTH (DEPMEHTOB (Ha TpUMeEpe
aMuIIa3bl WIK KaTaiasbl).

JlaGopartopHas pabdora Ne2. M3ydeHne CTpOSHHs KJIETOK PACTECHHM, JKUBOTHBIX U OAKTEPHH MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax 1 uX OIUCAHUE.

Tema 4. KusneneaTeIbHOCTE KJIETKH.

OOMEH BellecTB, WM METa00NMM3M. ACCUMWIALUS (IUIACTHUECKUH OOMEH) W JUCCUMUIISLIUS
(aHEpreTHUeckuii 0OOMEH) — JIB€ CTOPOHBI €IUHOIO Ipolecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHUS
BEILIECTB U SHEPTrUH B IOHUMaHUH METa00IM3MA.

Tunbel oOMeHa BenlecTB: aBTOTPO(HBIN U reTepoTpodHblid. Ponbk pepMeHTOB B 0OMEHE BEIIECTB U
MIpEeBpAIEHUH YHEPTUHU B KIIETKE.

®orocunTe3. CBeToBas 1 TeMHOBasl ¢a3sl poTocuuTe3a. Peakmm porocnuTesa. D dekTHBHOCTH
¢dorocunTe3a. 3HayeHue GoTocuHTE3a AN )KU3HU Ha 3emite. BiusiHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CIOCOOBI MTOBBIIIEHUS €T'0 TPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UpYlolye OakTepui. 3HaUeHNe XeMOCHHTEe3a 1151 )KU3HHU Ha 3eMiie.

OHepreruueckuii oOMeH B KieTke. PaciierieHue BelIeCTB, BBUIEICHHE W aKKyMYJIHPOBaHHUE
SHEPTUM B KJIETKe. DTalbl 3HepreTudeckoro ooMena. ['nukonu3. bpoxenne u ero Buasl. KuciaopogHoe
OKHCJICHHE, WIN KieTouyHoe nawixaHue. OxuciaurensHoe (ocdopunupoBanue. O(HHEeKTHBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakiun matpuuanoro cunresa. ['enetnyeckas undopmanms u JJHK. Peanuzanus renerudeckoi
uHpOpMaIuK B KileTKe. ['eHeTH4Yecknuil Ko U ero cBoiictBa. TpaHckpumuusi — MaTpuuHbiid cuaTe3 PHK.
Tpancnsauus — OuocunTtes Oenka. Dtanbl TpaHcnsuuu. Koguposanue amMuHOKucioT. Ponb pubocom B
O6nocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropust otkpeiTust BupycoB ([l. M. MBaHOBCKHIA).
Oco0eHHOCTH CTPOEHHS M KU3HEHHOTO IIUKIIa BUPYCcoB. bakrepuodaru. bonesuu pacteHni, KUBOTHBIX U
YeNI0BEKa, BbI3bIBaeMble BUpycaMH. Bupyc nmmynonepunura yenoseka (BY) — Bo3Oynutens CIINa.
OOparHasi TpaHCKpHIIIUS, peBepraza ©W uHTerpasa. [IpodunakTuka pacnpoCTpaHEHHS BHPYCHBIX
3a00JeBaHUH.

JdeMoHcTpanmnu:

[oprpetsr: H. K. Konsios, 1. U. BanoBckuit, K. A. Tumupszes.

Tabmunper n cxemsl: «Tunel muTanus», «Metabomuzm», «MHUTOXOHIPHSLY, «DHEPreTUIECKHI
oOmen», «Xnopomnact», «®otocunresy», «Ctpoenne IHK», «Crpoenne n QpyHKOHOHMpPOBAaHUE TeHay,
«Cunre3 Oenka», «['eHeTnyeckuil kKoay», «Bupyce», «bakrepuodarm», «CTpoeHHE M )KU3HEHHBIA UK
Bupyca CIIN/]a, 6akTeprodaray, «Pemmukamms JJTHK».

Oo6opynoBanue: Mojenu-ammukaun «Y nsoenne JIHK u Tpanckpunmwmsy», «bnocunTes Oemkay,
«CTpoenue KIeTKny, Moaens cTpykrypsl JJTHK.

Tema 5. Pa3mHoOKeHHe U HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KneTouHslii IMKJA, WM OJKA3HEHHBIA LUKI KiIeTku. MHTepdasza u wmwuros. Ilporiecchl,
mpoTekaronue B naTepdaze. Permmukanus — peaknus marpudroro cuare3a JJHK. Ctpoenmne xpoMocom.
XpoMocOoMHBIH HaOOp — KapHOTHI. WIUIONIHBIA U TAIUIOUIHBI XpOMOCOMHBIE HAaOOpBl. XpOMAaTHIIBL.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHS U MHAWBUIYaIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xietkn — muto3. Cragmm muto3a. lIporecchl, MpoucXoasmiue Ha Pa3HBIX CTaaHfX
MHUTO03a. BHONOrM4ecKuil CMBICT MUTO3A.

[IporpamMmmupyemast rubeiIb KIETKH — alONTO3.

@opMBI pa3MHOKEHHS OPTaHW3MOB: OECIoJoe W IOJIOBOe. Buabl Oecronoro pa3MHOKEHHSA:
JIeIeHne Ha/JBO€, IOYKOBAaHWE OIHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHWE, BET€TaTUBHOE
pa3MHokeHue. VIckycCcTBEHHOE KIIOHMPOBAHUE OPTaHNU3MOB, €0 3HAUYEHHE IS CEJIEKIUH.

[lonoBoe pa3sMHOMKEHHE, €TO OTIUYHS OT OECIOIOTO.

Metios. Cragum Mmeiiosa. [Iporecchl, mporcxoasimye Ha cTaqusax Meiosa. [ToBemxenne XpoMocoM
B Metio3e. Kpoccunrosep. buonornueckuii cMbICT U 3HaUE€HHE MEH03a.

l'ameTorene3 — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Y JXHBOTHBIX. [lodOBBIE Kemnesbl:
CEMEHHHUKH ¥ SuIHuKH. OOpa3oBaHNe U Pa3BUTHE MOJOBBIX KIIETOK — raMeT (CIIEpMAaTO30H I, SUIICKICTKA)
— cmepMaroreHe3 W oBorene3. (OcoOEHHOCTH CTPOCHHSA SAUIEKIETOK W CHePMaTO30UIOB.
OmnonoTtBopenue. [lapreHorenes.

WnpauBunyansHoe pa3BuTHEe (OHTOTEHE3). OMOpPHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTarmbl
SMOPHUOHAIBHOTO PpA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHWE, TaCTPYJALHUs, OpraHOTeHes3.
[MocTomMOpuoHanpHOEe  pa3BUTHE. THMBI  MOCTAMOPHOHAIBHOTO  Pa3BUTHSA: OpsSMOE, HEMpsIMOoe
(mmunHoYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHE3 LIBETKOBOTO pACTEHHSA: CTPOSHHE CEMEHH, CTaiuu
pa3BUTHSL.

JdemoHcTpanum:

Tabmumer 1 cxembl: «DopMBI pa3MHOXKEHHUS OpPraHM3MOBY», «/[BoifHOE OIUIOMOTBOpEHHE Y
IBETKOBBIX pacTeHui», «BereraTmBHOe pa3MHOXKEHUE pacTeHUiD», «JleneHue KieTku OakTepuii»,
«CTpoeHre TONOBBIX KIETOK», «CTpoeHue xpomocoMmbl», «Kierounsit mukmy, «Pemmukarms JJHK»,
«Muro3sy, «Meio3y», «IIpsimoe u HenmpsiMoe pa3BUTHEY», «]'aMETOreHe3 Yy MICKOMUTAIOIINX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3aY.

O6opynoBaHue:  MHUKPOCKOI, MHUKponpenapatl  «CIepMaTo30HIIbI  MIICKOIUTAIOMIETOY,
«Sliueknerka miekonuraomero», «KapuokunHe3 B KIETKaX KOpELIKa JIyKa», MarHUTHasT MOJEINb-
amuikanus «/lenenne xinerkm», monens JJHK, Monens metadazHoit XpoMOCOMEL.

JlaGopaTopHble U MPAKTHYEeCKUE PAOOTHI:

Jlaboparopras pabora Ne3. HaGmroenne MuTO3a B KJIeTKaxX KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaGoparopHast paGora Ne4. M3ydeHue CTPOCHHs TIOJOBBIX KJIETOK Ha  T'OTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjieAcTBEHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. VicTopust pa3BuTHs TeHETUKH. POJIb IUTOIOTMU U ASMOPHOJIOTHH B
CTaHOBJICHHM TEHETHKH. BKiaj poccHilcKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTombl
TE€HETHKH  (THOPUAOIOTHYECKUI, I[MTOTEHETHYECKUH, MOJEKyIsIpHO-TeHeTHuecknui). (OCHOBHBIE
reHeTu4eckue NoHsTHs. ['eHeTuueckasi CUMBOJIMKA, UCIIONIb3yEeMasi B CXeMaX CKpEIIMBaHUI.

3aKOHOMEPHOCTH HAacleIOBaHUsl MPU3HAKOB, ycTaHOBIeHHbIe . Menaenem. MoHorubpumHoe
CKpelrBaHue. 3aKoH eIUHO-00pa3us ruOpuaoB nepBoro nokoseHus. [IpaBwio noMuHupoBaHus. 3aKOH
paclleIuIeHns IpU3HaKoB. I'nnore3a yucToTsl raMeT. [loHOEe U HEMOJIHOE TOMHUHUPOBAHNE.

Jurnbpuaaoe CKpeIlMBaHue. 3aKkoH HE3aBHCHUMOTO HaCJIeTOBaHUS MPU3HAKOB.
LuToreHeTHYECKHE  OCHOBBI ~ JAWTHOPUAHOTO  CKPEUIMBAHHS. AHAIM3UPYIONIEE  CKPEUIMBAHHE.
Hcnonp3oBaHue aHATM3UPYIOLIETO CKPEIIMBAHUS [UIs ONIPECTICHNs] TEHOTUIIa OCOOH.

CuemienHoe HaclieoBaHUe Mpu3HAKOB. Pabora T. Moprana 1o CIETUICHHOMY HAacle0BaHUIO
reHoB. Hapyiienue cuierienrs TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHsI HACJIEJICTBEHHOCTH. | €HETHUECKNE KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpENENEHUE IMoJa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporaMeTHbie Opranu3Mbl. HacnenoBanue npru3HakoB, CHEIUIEHHBIX C ITOJIOM.



N3menunBOCTh. BUibl M3MEHUMBOCTU: HEHACNEICTBEHHAs U HACIEIACTBEHHas. Ponb cpensl B
HEHACJIEICTBEHHOU HU3MEHUYHBOCTHU. XapaKkTepucTuKa MOIN(UKAITTOHHON M3MEHYHUBOCTH.
Bapuanuonnelii psang u BapuanuoHHas kpuBad. Hopma peakumn npusHaka. KommuecTBeHHBIE U
KadeCTBEHHbIC IPU3HAKK M MX HOpMa peakuy. CBOHCTBa MOAM(PHUKALMOHHONW H3MEHUYNBOCTH.

HacnencrBeHnHas, in reHOTHIIMYECKasd, K3MEHYMBOCTh. KOMOMHATHBHAsS M3MEHYHMBOCTL. Meiio3
¥ TIOJIOBOW TIPOIECC — OCHOBa KOMOWHATHBHONM W3MEHYHBOCTH. MyTalMoOHHAs W3MEHYHBOCTb.
Knaccupukanms wmyraumid: TeHHBIE, XPOMOCOMHBIC, Te€HOMHBbIE. YacToTa W TPUYMHBI MYyTaLUi.
Myrarennpie (QakTOppl. 3aKOH TOMOJIOTHYECKHX pAJOB B HACIEACTBEHHONW wm3MmenunBoctn H. M.
Bagunosa.

BuesnepHas HacneCTBEHHOCTb U U3MEHUNBOCTb.

I'enetnxka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJABl TEHETHKH YeEJOBEKa:
TeHEeaJIOTUIECKHA, OJM3HEIOBbIH, ITUTOT€HETHIECKAN, OMOXUMHYECKHA, MOJEKYJSIPHO-TEHETHIECKHUIL.
CoBpeMeHHOE OIpeseTieHHe TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHUE, B TOM
gucie ¢ nomomrsto [11[P-ananu3a. HacnencrBeHHbie 3a00J1eBaHUs YEIIOBEKA: TEHHBIC 00JI€3HH, OOJIC3HU C
HACJIEICTBEHHON MPEepacioIOKeHHOCThIO, XPOMOCOMHBIE OoJne3Hu. CoMaTHdecKhue W TeHepaTHBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpwHIUMIEI 3m0poBOro oOpas3a >KW3HH, AMATHOCTHKH, MPO(HUIAKTUKA U
JieueHHs TeHEeTHYECKUX Oosie3Hell. MeInKo-TeHeTHUECKOe KOHCYIbTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUCHUN T'€HETHUECKNX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

Hoptpeter: I'. Mennpens, T. Mopran, I'. ge ®pusz, C. C. YersepukoB, H. B. Tumodees-
Pecorckuii, H. U. BaBumnos.

Tabmumer 1 cxembl: « MOHOTHOPUAHOE CKPEIIUBAHUE U €TO ITUTOTCHETUYECKasi OCHOBaY, «3aKOH
pacuierjieHusT ¥ €ero [UTOTCHETHYECKash OCHOBa», «3aKOH YHCTOTHI Tamer», «/urubpumHoe
CKpelnuBaHue, «LluToornyeckue OCHOBBI JUTHOPUIHOTO CKPEIMBaHusy, «Metio3y, «B3anMoaericTere
AJUIENIbHBIX TE€HOB», «l'€HeTHYeCKHe KapThl PACTCHHM, >XMBOTHBIX M 4YENIOBEKa», «['eHeTHka momiay,
«3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEINICHHOrO C MojJom», «KapHOTUIbI 4YeloBeKa U MKUBOTHBIXY,
«Bugsl m3MeHuHMBOCTHY, «MoanpukanuoHHas HW3MEHYHBOCTh», «HacnemoBanue pesyc-akropay,
«l"eHeTuKa rpymnm Kpou», «MyTanoHHas U3MEHUYHUBOCTbY.

O6opynoBaHue:  Monmenw-anIuinkanud — «MoHOTHOpUAHOE — cKpemuBaHue», «HemomHoe
JOMUHHpOBaHUe», «JlurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
MUKpornpenapar «/po3oduna» (Hopma, myTtaruu (GOpMBI KPBUIbEB U OKpacKH Tena), repoapuii «I opox
MIOCEBHOI.

JlaGopaTopHble U IPaKTHYeCKUE Pa0OThI:

JlaGoparopHast pabGora No5. MU3yuenue Moau(UKAIMOHHOW WM3MEHYHMBOCTH, IOCTPOCHHUE
BApUALIMOHHOTO PsAa U BApUALIMOHHON KPUBOM.

Tema 7. Cenexuns opranu3MoB. OCHOBBI OMOTEXHOJIOIMH.

Cenekmusi Kak Hayka W TporiecCc. 3apoKJIeHHWE CENeKIMH W JoMecTukanus. Yuenue H. W.
BaBuioBa 0 1eHTpax TNPOUCXOXKACHUS W  MHOTOOOpasus KyJIbTYpHBIX pacTeHuit. LleHTpbl
MPOUCXOXKJICHUS JOMAILIHUX KUBOTHBIX. COpT, MOpoa, ITaMM.

CoBpeMeHHBbIE METO/IBI CeIeKIUU. MacCOBBIH U MHIUBHYANbHBIA OTOOPHI B CENIEKIIMN PACTECHUH
M KUBOTHBIX. OlleHKa 3KCTepbepa. BIM3Kopo/CTBEHHOE CKpeIMBaHWe — WHOpWUAMHT. YucTas JIHHUA.
CkpenBaHue YHCTHIX ITWUHUHA. ['eteposuc, mnm rubOpumHas cuia. HepoacTBeHHOe CKpelnBaHUE —
ayropumuar. OtaanéHHas ruOpuam3anus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJyYeHUE
MOJIUTUIONIOB. J{OCTHKEHHS CENEeKIIMN PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib NPOM3BOJACTBA. ['€HHas WHXXEHEpHsa. OTambl CO3JaHMS
pexomOunanTHoi [IHK u Tpancrennsix opranuzmoB. Kierounas wmxenepus. KierouHele KyJabTyphl.
MuKpoKIOHATEHOE pa3MHOXKEHHE pacTeHuil. Knoruposanne BBICOKOITPOAYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJIOTMYECKHEe W dTHYeckue mpobiembl. MO — reHeTmuecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MBI.

HemoncTpanuu:

IToprpersr: H. N1. BaBwiios, Y. B. Muuypum, I'. /1. Kapneuenko, M. ®@. MBaHOB.

Tabmunet U cxembl: KapTa «L{eHTpBI MPOUCXOXKICHUS M MHOTOOOpa3Hs KYJIbTYPHBIX PAaCcTEHUID»,
«ITopoapl nmoMamrHUX >KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHHi», «OTnanéHHas TuOpUAH3aIus»,
«Paboter akagemuka M. @. MBanoa», «llomummongus», «O0bexTh OnoTexHonorumn», «Kierounsre
KyJIbTYpbI U KIIOHUPOBaHKEY, « KOHCTpyHpoOBaHHE U IEPEHOC TEHOB, XPOMOCOM).



O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETIIOJI0OB TUKUX (POPM M KYJILTYPHBIX COPTOB PACTCHHH,
repbapuit «CelbCKOX03IUCTBEHHBIE PACTCHUS.

11 KJIACC

Tema 1. IBoTIOIMOHHAS OHOJIOTHS.

[Ipennocsuiku BO3HMKHOBEHUS 3BOJIIOLMOHHON TEOPHU. DBOJIOLMOHHAS TEOPHs U €€ MECTO B
Ouonoruu. BiausHue SBOMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CugerenscTBa 3BoMOLMU. IlaneoHTonornyeckue: MociaenOBaTENbHOCTh IOSIBICHHS BHJIOB B
[AJICOHTOJIOIUIECKOM JleTonucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoAacTBo U pazianuue GayH
1 (II0p MATEPUKOB B OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJICTBA M Ppasziuydsi 3MOPHUOHOB pa3HBIX BHAOB MO3BOHOYHBIX.
CpaBHUTENBPHO-AHATOMUYECKUE: TOMOJIOIMYHbIC, AHAJIOTUYHBIEC, PYIUMEHTApPHbIE OPIaHbl, ATaBU3MBI.
MonexkynsipHO-OMOXMMUYECKHE:  CXOACTBO  MEXAaHM3MOB  HACJICACTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKHX IMyTeH Y BCEX OPraHU3MOB.

OpomonionHas teopus Y. JlapBuna. IIpennocbuikn BO3ZHMKHOBEHMS JapBHHM3MA. [IBMOKymine
CHJIBI 3BONIOLMH BUAOB 1o JlapBuHY (M30BITOUYHOE Pa3MHOXKEHHE HPU OIPAHUYEHHOCTH DPECYPCOB,
HeompeneaéHAas N3MEHIHBOCTh, 00PH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBojronuu (CTI) u e€ 0OCHOBHBIEC MOJIOKEHUSI.

Muxposostorust. [Tomymsinys kak eInHNLIA BUAA U SBOJIIOLHU.

HBwxymme cuibl ((akTopbl) 3BOMIOUMM BHIAOB B IpupoAe. MyTalmMOHHBIN mpolecc Hu
KOMOWHATHBHAsI N3MEHUYMBOCTh. [lomynsaiuoHHbIe BOMHBI 1 Apeiid renos. M3onsaims u Murpanms.

EcrecTBenHsIil 0TO0Op — Hanmpapisitomui Gpaxkrop 3Bomonun. @OpMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoGneHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJronuu. [IpuMepsl mpucnocoOieHud y
Oopranu3zmMoB. ApoMop¢ 036l U UANOAJANTAIHH.

Bung wu BupmooOpaszoBanme. Kpurepunm Buma. OcHOBHbIE (QOpPMBI  BHI000Pa30BaHHMS:
reorpaguyeckoe, 5KOJIOrHIeCKOoe.

MakposBomorusi.  DPopMbel  3BONIONMHU:  (QUIETHYECKAas, JUBEPTEHTHAs, KOHBEPI'eHTHAs,
napasuiensHas. HeoOpaTuMocTh 9BOTIOLUH.

[IponcxoxneHne OT HeCHEeUMATU3UPOBAHHBIX NpenkoB. lIporpeccupyromas crenuanau3anys.
AnantuBHas paguanusl.

JdemoHcTpauuu:

Hoprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkensp,
®. Mrosmtep, A. H. CeBeprios.

Tabnunpr 1 cxembl: «Pa3BuTHe opraHuyecKkoro Mupa Ha 3emiie», «3apOoJBIIHN MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OopsOBI 3a cymiecTBoBaHWE», «EcTecTBeHHBIN OTOOPY,
«MHoroo6pazue copToB  pacTeHHit», «MHoroobpasue mOpPoA  KMBOTHBIX», «llomynsum»,
«MyTanoHHass HM3MEHYMBOCTB», «Apomopdosbl», «Manmoamantauumm», «OOmas aereHepanus»,
«/IBmxymue cuibl 3Bodronun», «Kapra-cxema mapmpyra myremectBus Y. Jlapsuna», «bopnrba 3a
cymectBoBaHue», «llpucnocobneHHocTs  opraHusmoB», «l'eorpaduueckoe  BHIO0Opa3z0BaHUE»,
«DKOJIOrn4ecKoe BUA000pa30BaAHUEN.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3jIMYHBIMH THUIIAMH OKpackd, HaOOp IUIOIOB U
ceMsiH, Koiuteknusi «[IpuMepbl 3alMTHBIX MPUCHIOCOOJNIEHUH Y JKHBOTHBIX», MOJeNb «OCHOBHbBIE
HaIlpaBJICHUs SBOJIIOIMNY, 00bEMHAs MoJenb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

Buoreorpaguueckas kapra Mupa, KowieKnus «PopMbl COXPaHHOCTH MCKOIAEMBIX >KUBOTHBIX U
pactenuii»y, Moxaenp amumkanusa «llepekpéct xpoMocom», BIaxHbIe TpenapaTel  «Pa3ButHe
HacekoMoro», «Pa3Butne nsarymkn», Mukpornpenapat «/Ipo3zoduna» (Hopma, Mmyranun GOpMBl KPHIIILEB
Y OKPAcKH Tena).

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

JlaboparopHas pabora Nel. CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

JlaGopatophnas pabora Ne2. Omnucanue NpUCIOCOONIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO
Xapakrepa.

Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE KU3HU HA 3eM.ie.

JloHay4yHBIE MPECTaBICHUS O 3apOKICHUM XU3HU. HaydHble runoTe3bl BOSHUKHOBEHUS JKM3HU
Ha 3emuie: aOuoreHe3 M mMaHcHepMus. XHUMHUYECKas 3BOJIOLUS. AOHOTEHHBIH CHHTE3 OpPraHMYeCKHX
BEIIECTB W3 HEOPraHWYECKHX. OKCIEPUMEHTATBHOE TIOATBEP)KIEHHE XHUMHYECKOW OBOJIOLUH.



Haganpabie sTamsl O6mosnormdeckoit sBomrornu. [umoresa PHK-mupa. @opmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHUE MPOTOKJIETKH. [lepBrie KIeTKH U UX 3BOMIONHI. POpMUpPOBaHHE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB.

PaszButue xxu3Hu Ha 3emiie mo 3paM u nepuogam. Karapxeil. Apxelckas U mpoTepo30icKas 3phl.
ITaneosoiickass 2pa u e€ TmepHoOAbl: KEeMOpPHUICKHI, OpPIOBHKCKHH, CHIypPUHACKHAN, E€BOHCKHIH,
KaMEHHOYTOJIbHBINA, IEPMCKHUH.

Me3so30lickas 3pa U €€ epUoAbl: TPUACOBBIM, FOPCKUM, MEJIOBOM.

Kaitno3zolickas spa 1 e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucThKa KIMMara W TeOJOTHYEeCKHX TporieccoB. (CHOBHBIE JTallbl DBOJIOIHIH
PaCTHTEIBHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHi ¥ XKUBOTHBIX. [losBIIeHME, pacuBeT U
BBIMUpaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHn4eckoro Mupa Kak OTpaskeHue IBOJIOIIH. OCHOBHBIE CHCTEMATHIECKHE TPYIIIBI
OpraHU3MOB.

OBomonysl 4enoBeka. AHTPONOJIOTHA Kak Hayka. Pa3BuTue mpeacTaBIeHH O MPOUCXOXKACHUU
yenmoBeka. MeToapl W3ydeHus aHTpomorene3a. CXOICTBA W Pa3IWYusl YEIOBEKa U JKWBOTHBIX.
CucremaTHIeCcKOe MMOJIOKEHUE YeT0OBEKa.

Hewkymme cunbl (hakTopsl) anTponorenesa. HacnencTBeHHass M3MEHYMBOCTh W €CTECTBEHHBIN
otbop. OOmmecTBeHHBII 00pa3 JKU3HU, H3TOTOBIIEHUE OPYIUH TPY/Ia, MBIIIJICHUE, PEeUb.

OCHOBHBIE CTaJMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UeloBeK ymenbld, YenoBek
npsMoxoAsaiuui, YenoBek HeaHJepTAIbCKUM, UenoBek pa3syMHbIM. HaxoIKu HCKONaeMBIX OCTATKOB,
BpEeMs CYIIIECTBOBaHMsI, 001aCTh PACIIPOCTPaHEHUs, 00BEM rOJIOBHOI'O MO3Ta, 00pa3 KU3HHU, OPYIUSL.

Uenoseueckne packl. OcHOBHBIE OONBIINE pAachl: €BpOINeoHmHas (eBpasuiickas), Herpo-
aBCTpaJIOUIHAS (axBaTopuanbHasi), MOHTOJIOUTHAs (a3uaTcko-ameprKaHCKas). UepTtst
MPUCTIOCOOJICHHOCTH TIPEICTaBHTENIEH YeNOBEUECKHX pac K YCIOBHSIM CYIIeCTBOBaHUS. EnWHCTBO
yenoBevYecknx pac. Kpuruka pacuzma.

JdemoHcTpanum:

[Toptpetsr: @. Pequ, JI. Ilactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabnuuer u cxembl: «Bo3ankHOBeHHe COTHEYHOH CHCTEMBI», «Pa3BUTHE OpraHMYecKoro MUpay,
«PacturenbHas knetka», «XKuBotHas kierka», «lIpokapuorudeckas kiuetka», «COBpeMeHHas chcTeMa
OpraHuydeckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJeOHTOJIOTMYECKMX HAXOJOK IIPEAKOB COBPEMEHHOTO YEIOBEKay,
«/pesuetimue moamny», «/peBrue moan», «[lepBrie coBpeMeHHBIE IO, «UemoBeyecke pace.

Ob6opynoBanue: MyIshxu «lIporcxoxaeHne yenoBekay (OI0CTHI aBCTPANONHUTEKA, MUTEKAHTPOTIA,
HeaHJiepTaliblia, KPOMAaHBOHIA), CICTIKA WM H300paKEeHHUS KAMEHHBIX OpYyJIUil NMEepBOOBITHOIO YeIOBEKa
(kaMHU-yoIIIIEpHl, pyOnIa, cCKkpebdia), TeoXpoHOIOTHYeCKas: Ta0nuIa, KOIeKus «DopMbl COXpaHHOCTH
MCKOTIAeMBIX KHBOTHBIX M PACTCHUI.

Tema 3. OpranusMbl U OKpY:Kalouias cpeaa.

OKoJorus Kak Hayka. 3ajaud W pa3fesbl 3KOJIOrMH. MeTOoJbl SKOJIOTMYECKUX HCCIeTOBAHHM.
DKOJIOTUYECKOe MHPOBO33PEHHE COBPEMEHHOTO 4YelOBeKa. 3HAKOMCTBO C NPOQPECCHSIMH DSKOJIOTa,
0XOTOBEJIa, JECHOTO MHCIIEKTOpA.

CpeZ[bI obuTaHus OpTraHnu3MOB: BOJIHas, Ha3€MHO-BO3AYyIIIHAsA, IIOYBCHHAaA,
BHYTPHUOPTaHW3MEHHasI.

Oxkonornueckne (aktopel. Knaccudurammst sxonmormdeckux  (HakTOpoB:  aOMOTHYECKHE,
OMOTHYECKHE M aHTPOIIOTeHHBIE. J{eficTBHE IKOIOTHYECKUX (PaKTOPOB Ha OPTraHU3MBL.

AbGunoTtnueckue (akTOphl: CBET, TeMIeparypa, BiIakHOCTb. PoTtonepuoausm. Ilpucnocodnenus
OpPTraHU3MOB K JICCTBHIO a0MOTUYECKHUX (PAKTOPOB. bBHOIOTHYECKHE PUTMEI.

Buornueckue (akropbl. Buibl OMOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cumOKno3 u ero (opmel. [lapasuTusm, Koomepamus, MyTyajau3M, KOMMeEHCaIu3M (KBapTHPaHCTBO,
HaXJICOHMYECTBO). AMEHCalIu3M, HeWTpamu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJICHCTBUHA IS
CYIIECTBOBAHN OPraHU3MOB B IIPUPOAHBIX COO6HICCTB3X.

DKOIOTHIECKHE XapaKTCPUCTHUKU TMOMYJIAINHN. OCHOBHBIE TOKA3aTEIN TOITYJIALUN: YUCIICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpanusi. JIuHaMUKa YUCICHHOCTU MOMYJISUUU U €€
perymusuusi.

JdemoHcTpaumu:

[optpetsr: A. 'ymbomnbar, K. @. Pynee, 3. I'ekkens.



Tabmumpl u cxemsl: kapta «IIpupomubie 30HBI 3emim», «Cpenbl OOMTaHHS OPraHU3MOBY,
«Doronepuonusmy, «llomynauum», «3aKOHOMEPHOCTH POCTa UYHUCICHHOCTH MOIYJSIIMU HHGY30pUU-
Tyenpkny», «[IumeBbie nenmy.

JlabopaTopHble M MpaKTHYeCKHe PadoTHI:

Jlaboparoprass pabora Ne3. Mopdonorndeckiue OCOOCHHOCTH PACTEHHUH M3 Pa3HBIX MECT
oOuTaHMs.

Tema 4. Coo0mmecTBa u IKOJTOTHIECKHE CHCTEMBI.

Coo0miectBo opranm3MoB — OmoreHo3. CTpyKTypsl OWOIIEHO3a: BHAOBAs, MPOCTPaHCTBEHHAS,
Tpodudeckas (mumeBast). Bunbl-nomuHanTel. CBs3H B OHOIICHO3E.

OKoyoruueckue cucTeMmbl (9Kocuctembl). [loHsTne 00 »dKocucTeMe W OHOTeolEeHO3e.
OyHKIMOHATBFHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLIEHTH, KOHCYMEHTHI, PedyleHTh. KpyroBopot
BEIIECTB M IIOTOK 3HEPrHMM B 3KocucteMe. Tpoduueckue (IHUILEBbIC) YPOBHHU IKOCUCTEMBI. lluieBble
uenu U cetd. OCHOBHBIE MOKAa3aTeNH YKOCHCTEMBI: OMoMacca, MpPOAYKIHS. DKOJIOTHYECKUE MHPAMUIBL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIISINS, Pa3BUTHE.
Cyxkueccust.

[Ipupomnbie  3KOCHCTEMBI. OJKOCHCTEMBI 03¢p M peK. OKOocHUcTeMa XBOMHOTO  Win
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y pOO3KocHCTeMBbl. buonormdeckoe u
XO3IHCTBEHHOE 3HAUEHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

Buopasznoobpazue kak (aktop ycroWumBocTH dKocucTeM. CoxpaHeHHE OHMOJIIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenne B. U. Bepraackoro o 6uocdepe. ['pannibl, coctaB U cTpykTypa Omocdepnl. Kupoe
BeniecTBO W ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBsI3b B Ouocdepe.

KpyroBopoTs! BemmecTB 1 OMOre0XMMUYECKUE LUKIIBI 3JIEMEHTOB (yriaeposa, a30Ta). 30HaJbHOCTh
omocepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTponoreHHble u3MeHeHHs B Ouocdepe. [modanbHbIC
3KOJIOTMYECKHUE MPOOIEMBI.

CocymectBoBanue npupoasl u uesnoBeuecTBa. CoxpaHeHue OHOpazHOOOpass Kak OCHOBA
ycroitunBocTH Ouochepbl. OcHOBa palMOHAIBHOTO YNPaBICHHS NPUPOIHBIMH peCcypcaMd H HX
ucnosabs3oBanue. JlocTimkeHus: OMOIOTHH U OXpaHa MPHUPOJIBL.

JdemoHcTpanum:

Ioptpetsr: A. [Ixk. Tencnu, B. H. Cykaués, B. 1. Bepraackwuii.

Tabnunper u cxemsl: «lIumessie 1enm», «buoleHo3: coctaB U cTpykTypay», «lIpuponnsie
coobmiectBay, «llenn nmuranus», «OKojaoruyeckas nupamuga», «buocdepa m genosek», «kocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro ieca», «buomeHo3 Bomoéma», «ArpoueHO3»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JEHCTBHS Ha MPUPOAY», «BaKHeHIIMe HCTOYHUKH 3arpsi3HEHHUS
BO3/IyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIas cocrapistomas onochepsl», «DakTopsl Aerpagannu
nouB», «llapHukoBblil 3dexT», «DakToppl PaaMOAKTUBHOTO 3arpsi3HeHHs Ouocdepbl», «OOmas
CTpykTypa Omocdeps», «Pacnpoctpanenue xusHu B Ouochepe», «O30HOBBIH 3KpaH Ouocheps»,
«Kpyrosopor yriepona B 6uocgepe», «KKpyroBopot a3ora B Ipupoe».

ObopynoBanue: Mojenb-anmuMKanus «TunuyHble OHMOLIEHO3B», repbapuil «PacTuTenbHbIC
coobuiecTBay, komekuuu «buomeHos», «Bpeaurenn BakKHEHIIMX CEIBCKOXO3SHCTBEHHBIX KYIBTYDP»,
repOapun W KOJUICKIIMM PACTEHHH WM JKMBOTHBIX, TPUHAJJICKANINE K Pa3HBIM IKOJIOTMYECKUM TpyIIam
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 BUOJIOI'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUSA

Cormacho ®I'OC COO, ycraHaBiuBalOTCS TpeOOBaHUS K  pe3yidbTaTaM  OCBOCHUS
o0yyaroImUMHCs TMPOrpaMM CpeHero oOmero oOpa3oBaHMS: JHYHOCTHBIM, METalpeAMETHBIM |
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MpeaMeTa «BbHoIoTus» BRIICICHBI CIIETYIOIIHIE
COCTABJISIFOLIME: OCO3HAHUE YYaUIUMUCS POCCUMCKOM TIpakKIaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CaMOOMPEAEICHUIO, HATMUYUEe MOTHBALUHN K 00y4eHHI0 OMOJIOTHH,
I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HAa OCHOBE KIFOUCBBIX IICHHOCTCH U
WUCTOPUYECKUX TPAAUIUN Pa3BUTHS OHMOJOTMYECKOTO 3HAHHSA, TOTOBHOCTh M CHOCOOHOCTH YYAIIHXCS
PYKOBOJICTBOBATbCSI B CBOCH JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, NPHUCYLIUMHU
cUcTeMe OHMOJIOTMYECKOTo O0pa30BaHUs, HAIMYME HKOJOTHUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIETU U CTPOUTD KU3HEHHBIC TIJIaHbL.

JImdHOCTHEIE pe3ynbTaThl OCBOSHHS MpeaMeTa « bHOIoTHs NTOCTHTAIOTCS B €IWHCTBE YIEOHOU H
BOCITUTATEIHLHOU JICATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUMCKUMU COIIMOKYIBTYPHBIMH,
HUCTOPUYECKUMU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE NpaBWUIaMU W
HOpMaMH TIOBEJEHHSI M CIIOCOOCTBYIOT TpoIleccaM CaMOIIO3HAHMS, CAMOBOCIMTAHHUS W CaMOPAa3BHTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHUSI K 3aKOHY U IPABOMOPSAKY,
YeJIOBEKY TPy/a U CTaplieMy OKOJICHHIO, B3aUMHOTO YBaKEHHS, OEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY
HacjleMI0 W TpaJULMsIM MHOTOHAalMOHANIbHOro Hapona Poccuiickoit ®enepanuu, npupone u
OKpY>Karollel cpere.

JIMYHOCTHBIC pE3yJIbTaThl OCBOCHHUS Yy4eOHOro mpemMeTa «BHUOJIOTHS» JOIDKHBI OTpaXkaTh
TOTOBHOCTB M CLIOCOOHOCTH 00YYaroIuXCsl pyKOBOJICTBOBAThCSI CHOPMHUPOBAHHOM BHYTPEHHEH MO3HULIUEH
JUYHOCTH, CHCTEeMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKICHHUIA,
COOTBETCTBYIOIIMX TPAAMIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIECTBa, pPaCIIUPEHHE >KU3HEHHOTO
ONbITA U OMNbITa JESATENPHOCTH B IPOILECCE pealu3allid OCHOBHBIX HaIlpaBlI€HUI BOCHUTATEIHHON
JIEATEIbHOCTH, B TOM YHUCJIE B YACTU:

1) rpasKIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3HMIIUK YUAIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHHCKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, yBaKeHUE 3aKOHA U TIPAaBOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESATETHHOCTH IPH CO3JAaHWU Y4YEOHBIX IPOEKTOB,
pellleHnU Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUN OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3HIIMIO 10 OTHOIIEHUIO K SBJICHUSM COBPEMEHHOU
JKM3HA U OOBSICHATE €€,

YMEHHUE YYUTBIBATh B CBOUX JICHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBHS
JOJIeH ¢ pa3HBIMU YOSKICHUSIMH, KyIbTYPHBIMHU IEHHOCTSIMU U COITUAIIEHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO  BBHIMIONHEHUS  YYEOHBIX,
MMO3HABATENBHBIX U MCCIE0BATEIbCKUX 3a/1ad, YBAKUTEILHOTO OTHOIICHHSI K MHEHUIO ONIIIOHEHTOB TIPH
00CYXIEHIH CIIOPHBIX BOIIPOCOB OHMOJIOTHYECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1EATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKON I'Pa)IaHCKOH HMICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTHU nepes, PoanHoOM, ropaocTu 3a cBoi kpaii, cBoro Ponuny, cBoit
SI3BIK U KYJIBTYPY, OPOIIOE U HACTOALIEE MHOTOHAIIMOHATIBFHOT0 Hapoaa Poccuu;

IICHHOCTHOE OTHOIICHHWE K TMPUPOJHOMY HACICAWIO W IAMSITHHKAM MPHUPOABI, JOCTIKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKIIAJ] POCCHHCKHAX YYEHBIX B CTaHOBICHHE W Pa3BUTHE OUOJIOTHUH,
MMOHUMAaHUsS 3HAYEHHUS OUOJIOTMM B MO3HAHUHW 3aKOHOB IPUPOJBI, B JKU3HU YEJOBEKAa M COBPEMEHHOI'O
00111eCTBa;



uzaeiHas yoex1€HHOCTh, TOTOBHOCTD K CIIY’KEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHUE TyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, 3ITHYECKOr0 IOBEACHNUS;

CIIOCOOHOCTH OIICHHMBATh CUTYAallMI0 M NPHHUMAaTh OCO3HAHHbBIE PEILEHHs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI 1 LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE yCTOWIMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAUTENSIM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O
NPUHATHS LICHHOCTEH ceMEeWHOMN JKU3HU B COOTBETCTBHHU C TPaIUIMAMHU HaponoB Poccuuy;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

JCTETUUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO M TEXHHYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE SMOLIMOHANBHOTO BO3IEHCTBUS JKUBOW PUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAXCHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBIIATH KayecTBa
TBOPYECKOM JIMUHOCTH;

5) ¢uznueckoro BocnuTaHus, GopMHPOBAHHA KYJIbTYPbI 310POBbSI M 3MOLHOHAILHOIO
O1aromoJsryuus:

MMOHMMaHWE W pealu3aus 370poBoro m OezomacHOTo oOpas3a >KH3HH (30pOBOE IHTaHUE,
COONIIOJICHNE THTHeHWYECKUX TPaBWJI M HOPM, COAJaHCUPOBAHHBIA PEXUM 3aHATHH W OTABIXA,
peryispHas (u3nueckas aKTHBHOCTh), OCPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHMMAHUC IECHHOCTU IpPaBHUJI MHAUBUAYAJIBHOI'O WU KOJIJICKTHBHOI'O 6C3OHaCHOFO IIOBECACHUA B
CUTYalMSIX, YTPOKAIOIIUX 3OPOBBIO U XKU3HHU JIIOJEH;

OCO3HAHWE TIOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTEePCTBa, TPYIOI00He;

TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJOTMYECKOH M COLMAIbHOM HANpaBIEHHOCTH,
CHOCO6HOCTI) MHHUOWUPOBATD, IJIAHUPOBATE U CAMOCTOATCIIBHO BBIMIOJIHATh TaKYIO J€ATCIbHOCTD,

WHTEpEC K pa3u4yHbiM cdepaM MpodecCHOHAIBHOW JeATeNbHOCTH, YMEHHE COBEpILIaTh
OCO3HAHHBIN BBIOOD OyayIell npodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB M CHOCOOHOCTD K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0rH4eCKOro BOCHIUTAHUS:

9KOJIOTHUYECKH 11€J1ecO00pa3sHOe OTHOLIEHHE K MPUPO/IE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE
e€ CyILECTBOBaHHUS;

MOBBIIIIEHHE YPOBHS DKOJIOIMYECKON KYJIBTYpBI: TPUOOPETEHHE OIBITA TNIAHUPOBAHUS ITOCTYIIKOB
Y OLIEHKHU UX BO3MOXHBIX MOCIIEJICTBUI JJIsl OKPYXKAIOIIEH Cpebl;

0CO3HaHUE III00ANBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOJIeM U IyTel UX peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh NMPHUOOpETaeMble MPH U3YYEHWH OMONOTMM 3HAHUS U YMEHHUS NpHU
pemieHnrd TpoOJIeM, CBS3aHHBIX C palMOHAJBHBIM MPUPOIONONB30BaHIEM (COONIO/ICHHE TIPaBHIT
MOBEJICHNSI B NPHPOJE, HANpaBJICHHBIX HAa COXPAaHEHHWE PaBHOBECHS B 3KOCHUCTEMax, OXpaHy BHJIOB,
sKocHcTeM, Ornochepsr);

AKTMBHOE HENpUATHE JIEHCTBUM, NPUHOCAIIUX BPEJ] OKPYKArOLIEH IPUPOIHON Cpene, yMEHue
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE IOCIEACTBUS NPEANPHHUMAEMBIX JEHCTBUH U
NpeoTBpaIIaTh UX;

HaJIn4ue pPasBUTOro 9KOJIOTHYECKOI'O MBIIIJICHUS, DKOJIOTUYECKOU KYJBTYPBHbI, OIlbITa
ACATCIIBHOCTHU 3KOJIOTHYECKOMN HaIllpaBJICHHOCTHU, YMCHHUA PYKOBOIACTBOBATHCA HMHU B HO3HaBaTeHI)HOI>'I,
KOMMYHHMKAaTUBHOH M COLIMAJIbHOM NMPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOW IESTEIbHOCTH
IKOJIOTHYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKd U OOLIECTBEHHOM NMPakTHKH, OCHOBAHHOTO HA JHAJIOre KYJIbTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MeCTa B IIOJUKYIBTYPHOM MUPE;



COBEpIICHCTBOBAHNE S3BIKOBOM M YNTATENBCKOH KyNBTYpHl KaK CpPEACTBA B3aUMOAEHCTBHUS
MEK/Ty JTIOJIbMU U TIO3HAHUS MHPA;

MOHWMaHHe crHenupuKd OWONOTHH KaK HayKd, OCO3HaHUs €€ poiaun B (OPMHUPOBAHHUU
PalMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O €IMHCTBE MPHUPOJIBI, YETIOBEKa M OOIECTBA, B IO3ZHAHUH ITPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npoOJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJIsl COBPEMEHHON HMBWIIN3AINH: 00ECIIEYCHUSI HOBOTO
YPOBHS DPa3BUTHA MEIWLHUHBI, CO3JaHHE IIEPCHEKTUBHBIX OHOTEXHOJOIWH, CIIOCOOHBIX pemaTh
pecypcHbIe TIPOOIEMBI PAa3BUTHS YEIOBEYECTBA, MOMCKA MyTel BBIXOJA M3 INIOOATBHBIX SKOJIOTHYECKHX
npobjeM M oOecredeHus] Mepexona K yCTOWYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHIO
NPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTD B IMOJTYYCHHH OHMOJIOTHYECKNX 3HAHUM B [EJAX IOBBIIEHHS OOmIei
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4acTH (DYHKIHMOHAIBHOW IPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHUH OHOJIOTHH;

NOHMMAaHKWE CYIIHOCTH METOMOB IIO3HAHMSA, MHCIOJNB3YeMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BATh ITOJydaeMble 3HAHUS JUIA aHAIN3a M OOBSCHEHHMS SBICHHH OKpPYKAIOLIEro
MHUpa M TPOUCXOAAIIMX B HEM W3MEHEHWH, yMEHHE AellaTb OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE
HayYHBIX ()AKTOB M UMEIOLINXCS TAaHHBIX C LEJIBIO MTOTYYSHHUS TOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO HCIOJIB30BAaTh OMOJIOTHYECKUE 3HAHUS Ul PEIICHHS MpoOJieM B
peabHbIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHWE IIEHHOCTH HAY4YHOW JEATENbHOCTH, T'OTOBHOCTh OCYIIECTBIATH TPOCKTHYIO U
HCCIIEZIOBATEIECKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTYYEeHHUIO HOBBIX 3HAHHI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ysbTaTbl OCBOCHHSI ydeOHOro mpeaMeTa «buoONOTHS» BKIIOYAIOT:
3HAYMMBIE U1 (DOPMHUPOBAHUS MHUPOBO33PEHUS YUAIIMXCS MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(UKY METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbIH (haKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UccieqoBaHUe, HaOJIro/eHMe,
U3MepeHne, OJKCIIEPHUMEHT W JPYTUX), YHHBEpCaJbHble YyueOHbIe JIeHCTBUs (TO3HABATENBHBIC,
KOMMYHHMKAaTUBHBIE, PETYJIATUBHBIE), oOecrieunBaromye GopMrupoBanue GyHKIHOHAIBHON IPaMOTHOCTH
U COIMANBHOW KOMIIETCHIIMH OOYYaIONIMXCs, CIIOCOOHOCTh Y4YallMXCsl HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUTHHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHWs WM YHHUBEpCalbHbIe y4ueOHbIe JCHUCTBHS B
MO3HABATEILHON U COLUAIIBHOM MTPAKTUKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI CPETHETO OOILIEro 0O0pa30BaHUs JOJKHBI
OTpaXkaTh:

OgiafeHue yHUBEPCAIBLHBIMHI y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBHSMM:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSITEIbHO  (OPMYNIUPOBaTh M aKTyaJIM3UpOBaTh INpOOJIEMY, paccMarpuBarh &
BCECTOPOHHE;

WCIONB30BaTh TPH OCBOCHWH 3HAHMH NPHUEMBI JIOTMYECKOTO MBILUICHHUS (aHauu3a, CHHTeE3a,
cpaBHEHHs, Kiaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTHMHU OHATHSIMH);

OIpPEAETATh e JEATENBHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUN UX JOCTHXKEHUS, COOTHOCHUTH
pE3yIBTaTHI AEATENBHOCTH C TIOCTABIEHHBIMH LENSMH;

WCTIOJIB30BaTh OMOJIOTUYECKUE TTOHSATHS [Tl O0bSICHEHUS (DaKTOB U SBJICHUHN KUBOW TIPHUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIIOTHH), BBISBISATDH
3aKOHOMEPHOCTH M TPOTUBOPEUMS B paccMaTpUBaeMbIX SIBICHUSX, (POPMYyIHpOBaTh BBIBOJIBI U
3aKJTFOYEHUS;

MIPUMEHATh CXEMHO-MOJENbHBIE CpEICTBA JJIsi TMPEACTABICHUS CYIIECTBEHHBIX CBS3€H W
OTHOLIEHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX HH(OPMAIIMOHHBIX UCTOYHUKAX;



pa3pabaThiBaTh IJIAH pPEHICHUS MPOOJIEMbI ¢ YYETOM aHANIM3a MMEIONIMXCS MaTepHalbHBIX W
HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ICATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTATOB LIEISIM, OICHUBATh
PUCKH TIOCIIECTBUI JICATEIILHOCTH;

KOOPDJMHUPOBATH W  BBHIMOJHATH pPa0OTy B  YCIOBHSIX PEaNbHOTO, BHPTYAIbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

Pa3BHUBATh KPEATHBHOE MBIIIIJICHUE MTPH PEIICHUM KU3HECHHBIX ITPOOJICM.

2) 6a30BbIe HCCIIEIOBATE/ILCKHIE AeHCTBUS:

BJIaJIETh HAaBBIKAMH Y4eOHO-HCCIICAOBATEILCKOW W MPOSKTHON JEATENIbHOCTH, HAaBbIKAMU
paspeiieHus: mpooyieM, ClIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHCHHUIO PA3JIUYHBIX METOOB TTO3HAHNUS;

WCTONB30BaTh Pa3NIMYHbIC BHUJBI JCATEIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHA, €0
UHTEPIPETalluy, MPeoOpPa30BaHUI0 U MPUMEHECHUIO B YUCOHBIX CUTYAIUsIX, B TOM YHCJIC TPU CO3TaHUU
Y4eOHBIX M COIMATBHBIX TPOEKTOR;

(opMHpOBaTh HAay4YHBIH THI MBIIUICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHSATHSIMU ¥ METOIaMHU;

CTaBUTh W (OPMYJUPOBATh COOCTBEHHBIC 3aJayd B O0Opa30BaTEIbHOW JICATCIBHOCTH MU
JKU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh MIPHYUHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJM3HPOBAThH 3a/1a4y, BBIIBHIATh THIIOTE3Y €€
pellIeHus, HAXOAWTh APTYMEHTHI JUIsS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3a]laBaTh INapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAJM3UPOBAThL MOJYYCHHBIC B XOJIC PCIICHHS 3a/1a4d Pe3yJIbTaThl, KPUTUYCCKU OICHUBATh MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHEHUE B HOBBIX YCJIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYyallMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;,

OCYIECTBIIATh IICJICHANIPABICHHBI TMOWCK IEpPeHoca CPEeICTB W CHOCOOOB JICHCTBHSA B
po(heCCHOHATIBHYIO CPELy;

YMETb MIEPEHOCUTDH 3HAHUS B MIO3HABATENBHYIO U MPAKTUYECKYIO 00J1aCTH KU3HEICATCILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, MTPEUIAraTh OPUTHHATBHBIC TIOAX0/Ibl U PEIICHHUS, CTABUTh MPOOIEMBI H
3aJ1a4H, JIOIYCKAOIINE alIbTCPHATUBHBIC PEIICHHUS.

3) padorta ¢ ungopmaumeii:

OPHECHTHUPOBATLCS B PA3MUYHBIX UCTOUYHUKAX UH(OpMAIMU (TEKCTe y4eOHOro MOCOOHSs, HaAydHO-
MOMYJISIPHON JTUTEPAType, OMOIOTHUECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITLIOTEPHBIX 0a3aX JaHHbIX, B
WuTepHeTe), aHaM3upoBaTh MHGOPMAIUIO PA3JIMYHBIX BHJIOB M (OPM MPEACTABICHUS, KPUTHUCCKU
OLICHUBATH €€ JJOCTOBEPHOCTh W HEMPOTHBOPEYHBOCTD;

(dbopMynupoBaTh 3ampockl W MPUMEHATh pPa3lIM4HbIe METOABI TPU TIOUCKE U OTOOpe
OuosIoruuecKkoit nupopMaIui, HeoOX0IMMOH JIJIsl BRIOJHEHMS YIeOHBIX 3a/1a4;

NpUoOpeTaTh  OMBIT  HWCIOJIb30BAaHHS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATh KYJIbTYPY AKTUBHOTO MCIIOJIb30BAHHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAJIBHYIO (POPMY MPEACTABICHHs OMOIOrHYecKor HHpOopMauu
(cxeMbl, rpaduKu, TMarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTOE);

WCTIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPU paboTe ¢ OHoorHueckol HHMopMarue:
NPUMEHSTh XUMHUYECKUE, PU3MUECKUE U MATEMAaTHYCCKUE 3HAKU U CUMBOJIbI, GOpMyJbl, abOpeBHATYDY,
HOMEHKJIATYpPY, UCIIOJIb30BaTh U MPe00Pa30BhIBATH 3HAKOBO-CUMBOJIMUECKUAE CPEACTBA HATJISAIHOCTH;

BIIQJICTh HAaBBIKAMH DPACIIO3HABAHMS W 3AIIUTHI WHpOpPMAIHH, THPOPMAIMOHHONH 0€30MacHOCTH
JUYHOCTH.

OByaiecHUEe YHUBEPCAJILHBIMUA KOMMYHHKATUBHBIMY JIECTBHSIMU:

1) obuenne:

OCYIIECTBJIATh KOMMYHHKAIIMH BO BCeX c()epax >KU3HH, aKTUBHO YYacTBOBATh B JIMAJIOTE WM
JIUCKYCCHU TI0 CYIIECTBY OOCY>KITaeMod TeMbl (yMEHHE 3ajlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINIOJHEHUS MTpejlaracMor 3aJauu, YYUTHIBATh UHTEPECHl U COIIACOBAHHOCTH MO3UIIUH
JIPYTHX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHN);

pacrno3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHHS, MOHWMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHTyalldd, YMEThb CMSr4aTh KOH(DJIUKTBI U BECTH
[IEPErOBOPHI;



BJIAJIETh PA3UYHBIMU CHOCOOAMH OOIINEHHS M B3aUMOJICHCTBUS, TIOHMMAaTh HAMEPEHUS JPYTUX
JOJIeH, IPOSABIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOH (Gopme (popmynnpoBath
CBOM BO3pa)KEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEZCTB.

2) COBMECTHAsI 1eAITeJIbHOCTh:

MMOHMMAaTh W WCIONB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYATFHOW pabOTHI TPHU
peleHnn OMOJIOTHUECKOW Mpo0sIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPHMEHEHHUsS! TPYMIOBHIX (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BEIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX JEUCTBHUH C YyYETOM OOIMHUX WHTEPECOB W
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHUMATh 1€ COBMECTHOM NI€ATENbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUA MO
€€ MOCTI)KCHMIO: COCTAaBJATh IUIAH NEUCTBUM, paclpeiesiaiTh poid ¢ y4€TOM MHEHMI YYaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLIEHMBATh KA4YeCTBO CBOET0 BKJIAJa W KaKJOTO YYaCTHMKA KOMaHIbl B OOIIMI pe3yibTaT IO
pa3pabOTaHHBIM KPHUTEPHSIM;

npeayiaraTb HOBBIE IPOEKThL, OLICHWBATh HWIAEH C TO3UMUUU HOBU3HBL, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATErMUECKOE IMOBEACHHE B PA3JIMYHBIX CUTYalHAX, HPOSBISATH
TBOPYECTBO ¥ BOOOpakeHUE, OBITh HMHUIIMATHBHEIM.

OBnajeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMY J1eHCTBUAMM:

1) camoopranuzamnus:

WCTIONIF30BaTh OMOJIOTHYECKHE 3HAHUS IS BBISBICHUS MPOOJIeM U MX PEelIeHHs B )KU3HEHHBIX H
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OWOJOrMYECKMX 3HAHWU IIENeBblE M CMBICIOBBIE YCTAHOBKM B CBOHMX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKPY’KaOIIHX;

CaMOCTOSITEIbHO OCYIIECTBIISITh TIO3HABATEIBHYIO JIESTEIbHOCTD, BBISBIISITH MPOOIEMBI, CTABUTH
1 GOpMyITUpPOBaTh COOCTBEHHBIE 3374l B 00pa30BaTEIbHOM JACSITENbHOCTH U )KU3HEHHBIX CUTYaIHSIX;

CaMOCTOSITETTFHO COCTABIIATh IUIAH PEMICHUs MPOoOIeMBbI C yYETOM HMEIOIIUXCI PEeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEANOYTCHH;

J1aBaTh OI[EHKY HOBBIM CHUTYallHUsM;

pacIupsaTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHU;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILIEHMBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHHUIO M TIPOSBICHUIO ITUPOKON 3PYIUIIMH B Pa3HBIX OO0JIACTIX
3HAaHWH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNLHBIA U KYyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHTyallUsM, BHOCUTb KOPPEKTHBBI B JI€ATENBbHOCTb, OICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU I03HABATEIBHONW pPEQIIEKCHMM KaK OCO3HAHHUS COBEPIIAEMbIX JCHCTBHHA H
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJbTATOB U OCHOBAaHWH, HCIOJIB30BaTh NPUEMBI peduieKcuu st
OIIEHKH CHUTYaIliH, BHIOOPA BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPH aHAINU3€E PE3yIbTaTOB ACSITEIHHOCTH;

3) npuHsiTHE Ceds U IPYTUX:

MPUHUMATE ce0s1, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATH MOTUBBI U @pTYMEHTHI APYTUX MIPH aHAIHU3€E PE3yTbTaTOB ACSITEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH IOHMMATh MUP C TIO3UIMH APYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI
[Ipenmernsie pe3ynbTaTel ocBoeHus: mporpammbel COO mo Ouonoruu Ha ©6a30BOM ypOBHE

BKJIIOYAIOT crienuduyeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIPETAllMd W TNPeoOpa3OBaHMIO 3HAHUM, BUABI JIEATEIBHOCTH TIO



MOJTyYEHUIO HOBOTO 3HAHWA W TIPUMEHEHHIO 3HAHWH B PAa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TaKKe B
pEaNbHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Owonorned. B mporpamme mpeaMeTHbIE pe3ysIbTaThl
MpEeACTaBICHBI TI0 roJiaM 00y4YeHHsI.

[IpenmerHble pe3yabpTaThl OCBOeHUsS yueOHoro mpeamera «buonorus» 6 10 knacce NOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMH O MecTeé W pOJd OHWONOTHMH B CHCTEME HAyYyHOrO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHHSI, O BKJIAJe POCCHICKHUX H 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE OHMOJIOTHH,
(yHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl pEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHUE DACKPBIBATh COJICpPKAaHUEC OHOJOTMYECKUX TEPMHUHOB M TIOHATHH: JKWU3Hb, KJICTKa,
opranusMm, merabonu3Mm (oOMEH BeleCTB M MpEeBpalleHWe 3HEPTrHH), TOMeocTa3 (CaMoperyisius),
YpOBHEBAsI OpPTaHHU3ANNSA JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PETPOIYKIHsI), HACIEACTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

yMEHUE W3JaraTh OWOJOrMYecKHe Teopud (KJIETOYHAs, XPOMOCOMHAas, MYTalOHHAas,
[EHTpaIbHAs JOTMa MOJIEKYIsIpHOW Omoiorun), 3akoHsl (I'. Mengens, T. Moprana, H. 1. Basuiosa) u
ydeHus: (0 IEHTpaX MHOTOOOpa3wsi M MPOUCXOXKIEHHUS KynbTypHBIX pactenunit H. W. Baswmiosa),
OTIPEACIIATH TPAHUILIBI UX IPUMEHUMOCTH K dKHUBBIM CUCTEMaM;

YMEHHE BIAJETh METOJIaMH HAYYHOTO TO3HAHUS B OMOJIOTHH: HAONIONCHUE M ONMHCAHHUE KUBBIX
CHUCTEM, TIPOIECCOB U SBIICHUM, OpraHM3alHusg U TPOBEICHHE OHOJOTHYECKOTO JIKCIIEPHMEHTA,
BBIIBIDKEHUE THUIOTE3bI, BBIIBICHUE 3aBHCHMOCTH MEXKIY HCCICIyeMBIMH BEIUYMHAMH, OOBSICHEHHE
MOJYYEeHHBIX PE3yJbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHH TMOyYEHHBIX PE3YIbTATOB;

yYMEHHUE BBIIENATh CYIICCTBCHHBICE NPU3HAKKM BHPYCOB, KJIETOK TPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEIIECTB U
MPEeBpaIIeHus SHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W DJHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHT032, ME103a, OTUIOA0TBOPEHUS, PAa3MHOKEHUS, HHANBUIYAILHOTO PAa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

yMEHHUE TPHUMEHSTH TIOJNy4YeHHbIC 3HaHUS Ui OOBSICHEHHs OHOJIOTHYECKHUX IPOIECCOB H
SBIICHUH, Ui TPHUHATHS NPAKTUYECKUX PEHICHWH B TIOBCETHEBHOW JKHM3HH C IIENbI0 00ecredeHus
0€30MacHOCTH CBOETO 370POBBbS M 3I0POBbS OKPYKAIOMIMX IIOAEH, COONIOACHUS HOPM TPaMOTHOTO
TIOBEJICHUS B OKPY>KaIoIIel MPUPOTHON cpejie, TOHMMaHue HeOOXO0AMMOCTH HCIIONBb30BaHMS JOCTHKCHUHN
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH [T PAlIMOHALHOTO ITPHPOIOTIONH30BAHNS;

YMEHHE pellaTh dJIEMEHTapHbIe TeHeTUYECKUE 3a/1a4ll Ha MOHO- U JUTHOPHIHOE CKpEIIBaHHE,
CIICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HACJIeJIOBaHUS TIPU3HAKOB y OPraHU3MOB;

YMEHHE BBITIONHATH JIA00OPATOPHBIE U MPaKTHYECKHe padOThI, COOII0IATh MIpaBuiia MpU padboTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYAOBAHHEM;

yMEHUE KPHUTHYECKH OICHUBATH H HHTEPIPETHPOBATH WHPOPMAILUIO OHOJIOTUYECKOTO
COJIepKaHusl, BKIIIOUYAIONIYIO TICEBAOHAYYHbIE 3HAHWS W3 PA3IMYHBIX MCTOYHUKOB (CPEICTBA MacCOBOU
WHQOPMAIUK, HAYYHO-TIOMYJISPHbIE MaTepHalibl), STHUYECKUE ACIEKThl COBPEMEHHBIX HCCIICJOBAHUH B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IMMChbMEHHBIE W YCTHBIE COOOMIEHMsI, 0000I1ast OHOIOTHYECKYTO
WH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHIHBIN armapar OHOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro mnpenmera «buonorus» ¢ 11 Kaacce TOKHBI
OTpaXkaTh:

cOPMHUPOBAHHOCTb 3HAHMH O MecTe M PO OHOJOrMHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAIBHOM TPaMOTHOCTH YEIIOBEKA JIJISl PEIICHHUS )KH3HEHHBIX 3a71a4;

YMEHHE pPacKpbIBaTh COJACP)KaHHE OHMOJIOTMYECKHMX TEPMHUHOB W TOHSATHH: BHJ, IOMYJISAIHS,
TeHO(OH/I, SBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHKe, SKOJIOTHIECKUE (PaKTOPbI, SKOCUCTEMa, IPOLYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, LIEIH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoueHos, ouocgepa;

YMEHHE M3llarath Ouonormyeckre teopuu (3BosonmonHas teopust U. JlapBuHa, CHHTETHYECKast
TEOPHs DBOJIOIHHK), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanms



TJIaBHBIX HampaBieHuid u mytei spomonnu A. H. CeBepitoBa, yaenus o ouochepe B. U. BepHaackoro),
OTIPEJICNIATH TPAHUIIBI UX TPUMEHHMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIaJIeTh METOJaM{ Hay4YHOTO MO3HAHUS B OMOJOrMU: HAOMIOJCHHE M OMHCAHHE YKHUBBIX
CHCTEM, NpOLECCOB M SBJICHUH, OpraHu3alusi W TPOBEACHHUE OHMOJOTMYECKOr0 OIKCIIEPUMEHTa,
BBIJIBI)KCHUE THITOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXIY HUCCIEIyeMbIMH BEIMYHMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIOIH30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBLICISITh CYIIECTBCHHBIC TPU3HAKU CTPOCHUS OWOJOTHYECKMX OOBEKTOB: BHUJIOB,
TOMYJISIIIAN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTHU
MPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHM,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS JKOJIOTMYeCKHX (PAaKTOpOB Ha OpraHM3MBbI, IepeHoca
BCIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B OHocdepe;

YMEHHE TPHMEHATh TIOJYYCHHbIC 3HAHUS JUIi OOBSCHEHHS OWOJOTMYECKHX IPOLIECCOB M
SIBIICHUH, JIi TIPUHATUS MPAKTHYCCKUX PEUICHWH B TIOBCEJHEBHOW JKU3HU C IEJbI0 OOecreYeHus
0E30MacHOCTH CBOETO 37I0POBBSI M 3JI0OPOBbS OKPYXKAIONIMX IFOACH, COONIOJCHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYIKAIOIICH MPUPOIHON Cpelie, MIOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BaHMSI IOCTUKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATBHOTO PUPOIONIONHL30BAHNS;

YMEHHE peIIaTh dJIECMEHTApHbIE OMOIOTHUYECKHE 3a/1a9d, COCTABIISITh CXEMBI ITEPEHOCA BEIECTB H
SHEPTUM B 3KOcHcTeMax (LEMH MUTaHUs);

yYMEHUE BBIOJHATH JTa0OpaTOPHBIE M MPaKTHYECKUE PabOThI, COOM0IaTh MpaBuia npu padote ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

yMEHUE KPHUTHYECKHM OIICHUBATh M HMHTEPIPETUPOBATH WHPOPMALUIO OHOJIOTUYECKOTO
COJACPpIKaHUA, BKIIOYAIONIYIO IICCBAOHAYYHBIC 3HAHUA M3 PA3JIMYHBIX MCTOYHHKOB (CpC,HCTBa MacCcOBOM
WHQOPMAIIUK, HAYyYHO-TIOMYJIAPHBIC MAaTepHaibl), paccMaTpUBATh TJIOOATBHBIE 3KOJOTHYECKHUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHONICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3]1aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUs, 00001as ONOIOTHIECKYIO
HHq)OpMaHI/IIO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BaTh MOHSATHUHHBIN arrapar 6I/IOHOFI/II/I.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoJsmmyecTBo yacos JuiekTpOHHBIE (LM (POBLIE)
HaumeHoBaHMe pa3aesioB M TeEM MPOrpamMMbl
n/n Bcero KoHTpo/bHbIe IIpakTH4eckue o0pasoBaTe/IbHbIE PECYpPChI
padoTsI padoTsI
bubmnorek K
1 buonorns kax Hayka 2 05 httgs://?n.eedascl)loc.)ru/7f4lcz92
2 JKuBble cucTeMbl M UX OpraHU3aIys 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB U CTPOECHUE KIETKH 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [IOK
4 | IKuSHEICATCILHOCTS KIETKH 6 https://m.edS(I)lo.ru/7f410292
5 Pa3MHOXeHre 1 UHAUBUAYAbHOE Pa3BUTHE 5 1 Bu6mmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M U3MEHUYUBOCTD 8 05 bubmunorexa LIOK
OpPraHU3MOB https://m.edso0.ru/7f41¢c292
7 Cenekuust opranu3MoB. OCHOBBI 3 Bbubnmnorexa [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpemst 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 3
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11 KJIACC

No KosunuecTBO yacoB JuiekTpOHHBIE (LM (POBLIE)
HaumeHoBaHMe pa3aeioB H TeM MPOrPaMMbl
n/n Bcero KoHTpoJbHbIe IIpakTH4eckue 00pa3soBaTe/ibHbIe PECypChl
padoThI padoThI

bubmuoreka LIOK

1 IBOMOLHOHHAs Gronorns 9 1 https://m.edsoo.ru/7f41cc74
bubmuoreka LIOK

2 BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMite 9 https://m.edsoo.ru/7f41cc74
bubmoreka [JOK

3 Opramu3MEL 1 OKpYKaFomas cpexa 5 05 https://m.edsc])_E).ru/7f4lcc74
Bu6nuoreka IJOK

4 Coo0111ecTBa U SKOJIOTHYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK

5 Peseproe Bpems 2 https://m.edso0.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 15
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
o buonorus, 10 knacc/ [Maceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /[lox pen. Ilaceunuka
B.B., AxunonepHoe o6miectBo «M3narensctBo «IIpocBemnieHue
o buonorus, 11 knacc/ [Maceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /[lox pen. Ilaceunuka
B.B., AxunonepHoe o6miectBo «M3narenscTBo «IIpocBemieHue

METOJUYECKHUE MATEPHUAJIBI JIVISA YUUTEJIA

e [IpenonaBaHue ecTECTBEHHO-HAYYHBIX NPEAMETOB B YCIOBHAX OOHOBJICHHUSI COJEpPKaHUS OOILEro
oOpaszoBanus: Meroguueckoe nocobue / [[lentun A.FO., 3arpanuunas H.A., Hukumosa E.A. u np.]; mox pen.
AXO. [leatuna.—M.: ®I'BHY «MHucTuTyT cTpareruu pa3sutus odpazoBanus PAO»

e MeTtoanyeckne peKOMEHIANH 0 (OPMUPOBAHUIO (DYHKIIMOHAIFHON TPaMOTHOCTH O0ydaromuxcs 5-9
KJIACCOB C HCIIOJIb30BAHMEM OTKPBHITOro OaHKa 3afaHuil Ha nUQPOBOH IUIATGOpPME IO INECTH HalpaBlICHUAM
(yHKIHMOHANBHOW IPaMOTHOCTH B Y4€OHOM Ipolecce U Uil HPOBENEHHsS BHYTPHUIIKOJIBHOTO MOHHUTOPHHIA
(hopMupoBaHus (YHKIMOHAIBEHOW TpaMoTHOCTH oOyuatommxcs / mox pen. [.C. Kosaneroit. M: ®I'BHY
«MHCTUTYT cTpaTernu pa3Butus oopasoBanus PAOy

e HayuHo-MeTomnueckne pEKOMEHAAUMH 10  (OPMHUPOBAHMIO  SMOLMOHAIBHOIO  HHTEJJICKTA
oOydatomuxcss B 00pa3oBaTenbHON cpene (OCHOBHAS IMKOJA): METOIWYECKHE pPEeKOMEHAAanuu/ TOoA OOmed u
HayuHoii penakiueii C.B. UBanosoii. M.: ®I'BHY «uctutyt ctpateruu pa3sutust oopazoanust PAO»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
e bBubmmoreka ITOK https://m.edsoo.ru/7f41c292
e bubmmoreka ITOK https://m.edsoo.ru/7f41cc74
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