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INOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMmMbl IO OUOJIOTHH TEOPETUUYECKYIO OCHOBY JIJISl OTIPEICTICHUS TTOIX0/I0B K
(bopMHpOBaHHUIO cofepkaHUs ydeOHOro mpeameTa «buosorus» cocTaBuIN: KOHLENTya IbHbIE ITOJI0KEHHS
OI'OC COO o B3auMOO0OYCIOBICHHOCTH LIEJIEH, coaepkaHus, pe3ylbTaToB 00y4eHHUs] U TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEISIX U MPHHIIMIAX, XapaKTePHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oomero odpazoBanusi B Poccuiickoit deneparuu, a Takke
HOJIOXKEeHHUs o crneuuduke OuoorMu, €€ 3HAYEeHMHM B IO3HAHUM >KMBOM MPHUPOJBl M 00ecredyeHUH
CYILECTBOBAHMSI YesloBeYecKoro oomiectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEAeNICHbl OCHOBHBIE
GyHKIMM IPOrpaMMbl IO OUOTIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu HaéT MpEACTaBICHHE O LelsiX, o0 oOrmieil crpareriu OOydYeHUs,
BOCIIMTAHUSA U pa3BUTHs OOy4yaroUIMXCs CpeacTBaMu ydeOHoro mnpeinmera «buonorus», onpenenser
00s13aTeNIbHOE TMPEAMETHOE CO/ICPXKAHKME, €ro CTPYKTYPY, PACIpelelicHHe IO pasjesiaM H TeMmaw,
PEKOMEHIyeMYIO TOCIIE0BATeIbHOCTh U3YYCHUSI Y4eOHOr0 MaTepHania ¢ Y4€TOM MEKIPEIAMETHBIX M
BHYTPHIIPEIMETHBIX CcBsI3eH, JIOTHKH 00pa30BaTeIbHOrO nporecca, BO3PaCTHBIX
0COOEHHOCTEH 00yUJaOIINXCS.

B nporpamme 1no OMOJOTMU TakKe YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHMPYEMBIM JMYHOCTHBIM,
MEeTaInpeJIMETHbIM M MPEAMETHBIM pe3ysbTaTaM 00ydeHUs B (POPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIHOW  JIEATENbHOCTH/YI€OHBIX  JIEHCTBUH 00Oy4aromuxcs TIO OCBOCHHIO COACpIKAHUS
Ounonoruueckoro o0pa3zoBaHusl.

B mporpamme mno Owonormum (10-11 xmaccel, 0a30BbIi ypOBEHb) peaM30BaH MPUHITUI
IPEEMCTBEHHOCTH B M3y4YeHHH OMOJIOTUH, OJaroiaps 4yeMy B HEl MpOCMaTpUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHWH, CBSI3aHHBIX C ()OPMHPOBAHUEM ECTECTBEHHO-HAYYHOT'O MHUPOBO33PCHHS, [IEHHOCTHBIX
OpUEHTAIMM JINYHOCTH, 3KOJOTMYECKOTO MBIIUICHUS, IIPEICTABICHUI O 310pOoBOM oOpa3e »U3HU U
OCepeXKHBIM OTHOLICHHEM K OKpYKalollel mNpupoaHoi cpexe. I[loatomy Hapsigy ¢ H3ydeHHEM
00IIeOMOIOTHYECKUX TEOPHA, a TAK)KE 3HAHUI O CTPOSHUU JKUBBIX CHCTEM PAa3HOTO paHTa U CYITHOCTH
OCHOBHBIX IPOTEKAIOMIMX B HHUX MPOIECCOB B MpOrpaMMe 1O OHOJOTMH YIEJICHO BHHMaHUE
HCIIOJIb30BAHHUIO IMOJIYYCHHBIX 3HAHUU B HOBCGHHGBHOﬁ JKU3HU I pCLICHUS MMPUKIIAJIHBIX 3a1a4, B TOM
gyucie:  NpO(QHIAKTHKH  HACIEJACTBEHHBIX  3a00JICBaHWUH  4YEJOBEKa,  MEJIMKO-TEHETHYECKOTO
KOHCYJIFTUPOBaHHSA, OOOCHOBAaHMS 9SKOJOIMYECKH IIeJIECOO0PAa3HOr0 TIOBEACHUS B  OKpPY)KaIoLIeH
NPUPOIHON Cpelie, aHAIM3a BIUSHUS X03HCTBCHHOM JIEATEIILHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOJTHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUSI K TIPUKJIATHOW HAMIPABICHHOCTH Y4€OHOTO MpeaMeTa
«buonorus» MpoIMKTOBaHO HEOOXOIUMOCTHIO 00ECTICUECHUS YCIIOBUH JIJISl PEIICHHSI OJTHON U3 aKTyalIbHBIX
3aJ1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpas MpenoaracT pOpMHUpPOBaHUE y 00 YUAIOIIHXCS
CHOCOOHOCTH aJalITUPOBATHCS K M3MEHEHHSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE CpeHETO 00I1IeT0 00pa30BaHus 3aHUMAET BaxkHOE MecTo. OHa oOecrieynBaeT
dbopMupoBaHre y O0y4YaIOUIUXCs MPEACTABICHUN O HAYYHOH KapTHHE MHpa, pacliupseTr U 00o0Imaer
3HAHUS O KHUBOH NIPUPOJIE, €€ OTIMIUTETHHBIX MPHU3HAKAX — YPOBHEBOW OpraHU3aIMU U YBOJIOIIH, CO3/1aET
YCIIOBUS JUIsl: TIO3HAHUS 3aKOHOB >KMBOM MPHUPOJBI, (GOPMHPOBAHUS (YHKIIMOHATIBHONH TPaMOTHOCTH,
HaBBIKOB 370pPOBOr0 W 0Oe3omacHOro oOpa3a JKU3HH, HKOJOTHYECKOTO MBIINUICHUS, EHHOCTHOTO
OTHOIICHUS K XUBOU MPHUPOJIC U YCIIOBEKY.

bonbsmoe 3Hauenue 6I/IOJIOFI/ISI HUMCECT TAKKC I PCHICHUS BOCIIUTATCIIBHBIX U Pa3BUBAIOIINX 3a/1a1
cpeaHero oOmiero oOpa3oBaHMsI, COIMANM3alNUU OOydaronuxcs. M3yueHue Ouosoruu oOecreYrBaET
ycnoBus sl (POPMHUPOBAHUS WHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ MH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYPBHI, CIIOCOOCTBYET WHTEIPAIlMM OMOJIOTUYECKUX 3HAHHWU C TPEICTABICHUSMH W3
JIpYrux y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMUHM U reorpaduu. HazBanHble MOJOXKEHUS O
npeaHa3HauYeHUH y4eOHOro mpenMera «bHONOTHS» COCTAaBWIIM OCHOBY JUISL ONPEICIICHUS TOAXO0B K
0TOOPY U CTPYKTYPUPOBAHHIO €TO COJCPKAHMUSI, MPEACTABICHHOTO B IPOrpaMMe MO OUOJIOTHH.

OTt60p conepskanus yaeOHOTo mpeameTa «bruonorusy Ha 6a30BOM yPOBHE OCYIIECTBIEH C TTO3UIIHIA
KYJIbTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIINECs JOJKHBI OCBOWTH 3HAHUS U
YMEHHsI, 3HaYuMble a7 (OPMUPOBAHHUS OOIIEH KyIbTYphI, ONpEACNAIONINe aJeKBaTHOE IMOBEICHUE



YeJI0BEeKa B OKPY>KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBAHHBIC B MMOBCEIHEBHOM KM3HU U MTPAKTUYECKON
nesTenbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COJIEpIKaHUs, KOTOPBIE CITyKaT
OCHOBOM 7151 (HOPMUPOBAHMS TPEICTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA H
[IEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTHU, CIIOCOOCTBYIOIIMX TYMaHU3aIIMU OMOJIOTHUECKOTO 00pa30BaHMUs.

CTpyKTypHpOBaHHUE CoJepkKaHus ydeOHOro MaTtepuania B mporpamMmme 1o OHOJIOrHH OCYILECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAUYEHUS 3HAHUI 00 OTIMYUTENBHBIX OCOOEHHOCTSX >KMBOW NMPUPOABI, O €€
YPOBHEBOH OpraHu3aliil M 3BOMIONMU. B COOTBETCTBMM € 3THUM B CTPYKType Yy4eOHOro mpenmMera
«buosorus» BbIIENIEHBI CIEAYIONUE CoJlep)KaTelbHble IUHUN: «brosorus kak Hayka. MeTo bl Hay4HOTO
no3HaHusm, «Kierka kak Ouosoruueckas cucteMay, «Opranusm Kak Ouosiorudeckas cucremMay, «Cucrema
¥ MHOTroo0pasue OpraHu4eckoro Mupa», « BOJIIOLHMS KUBOW MPUPOIBD), « IKOCUCTEMBI U MPUCYIINE UM
3aKOHOMEPHOCTHU.

Heap wu3yuenuss yweOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJAJECHUE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3aliy )KUBBIX CUCTEM Pa3HOI'O paHra
U NpUOOpeTeHre YMEHHUH MCIOJIb30BaTh 3TU 3HAHUS Ul IPAaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPO/IBI U PEIICHUS Pa3INYHbIX KU3HEHHBIX POOJIEM.

JlocTikeHne 1Leiau H3ydyeHus ydeOHoro mnpeamera «buomorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peLIeHneM CIeAYIOIUX 3a/1a4:

OCBOEHHE OO0YYarOIIMMHCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOpHUSAX, YUEHUSX, 3aKOHax,
3aKOHOMEPHOCTSIX, THIOTe3aX, MPaBUiIax, CIyXalluX OCHOBOH s (pOpMHUPOBaHUS MPEICTABICHHUNA O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAy4YHOIO IMO3HAHUS, CTPOCHUH, MHOr000pazuu H
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHMU3allMH, BBIJAIOMIUXCS OTKPBITHSX U COBPEMEHHBIX
UCCIIEIOBaHUIX B OMOJIOTHY;

dbopmupoBaHre y OOyYarOMIMXCS TO3HABATENIbHBIX, HWHTEIUIEKTYaTbHBIX H  TBOPUYECKHUX
CIOCOOHOCTEN B MpoIlecce aHam3a JaHHBIX O MYTAX Pa3BUTHS B OMOJOTHHM HAayYHBIX B3TJISAOB, WACH U
MOJX0JI0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aIINH;

CTaHOBJICHHE y OOydaromwuxcs oOmiei KyiabTypbl, (YHKIMOHAJIHHOH TI'PaMOTHOCTH, pa3BUTHE
YMEHUH 00BACHATh M OLICHUBATH SIBICHUS OKPYXKAIOIEro MUpa >KUBOM MPUPO/Ibl HA OCHOBAHUH 3HAHUN U
OTbITA, MOJIYYEHHBIX IPU U3YUEHUH OMOJIOTHH;

(dbopMupOBaHHE Yy 00YYAOIIUXCS YMEHHI WLTIOCTPUPOBATH 3HAUCHUE OMOJIOTMYCCKUX 3HAHUU B
NPaKTUYECKON JIEATCIILHOCTH UEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM IKHUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOJMIOJEHUS STUYECKUX HOPM NpU MPOBEIACHHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

0CO3HaHME IEHHOCTH OMOJIOTUYECKUX 3HAHUH JUIS MOBBIILICHUS YPOBHS 9KOJIOTHYECKOH KYIbTYPHI,
U1 (POPMUPOBAHMSI HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH B ITOBCETHEBHOM KM3HU JIJIs1 OLICHKH MOCIIECTBUI
CBOCH J1eATENHHOCTH 10 OTHOIICHUIO K OKPY’KaIoIleh cpeqie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBaHHE U
coburoieHre Mep NMpoPUIAKTUKH 3a00JICBaHUN.

B cucreme cpennero odmiero oopasoBanust «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YYeOHBIM IIPEIMETOM, BXOAIIMM B COCTAB MpeIMETHOM 06acTh «EcTecTBeHHO-HayYHbIE
IIPEIMETBD».

Jiis uzydenus Ouosioruu Ha 6a30BOM YPOBHE CPEHETO 001IeT0 00pa3oBaHusl OTBOJIUTCS 68 4acoB:
B 10 ximacce — 34 yaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUSA
10 KJIACC
Tema 1. Bnosorus kak Hayka.
buonorust xak Hayka. CBsi3b OuONOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMH W APYTUMU
€CTEeCTBCHHBIMU HayKaMmH, (pritocodueit, STUKOHN, 3CTETUKON U paBoM. Posks 6uosorun B popMupoBaHun

COBpCMCHHOfI Haquoﬁ KapTUHBI MHUpPA. Cucrema OMOJIOTHYCCKUX HayK.

Metoabl TO3HAaHUS KHUBOH NpUPOABI (HAOIIOAEHUE, SKCIEPHUMEHT, ONHCAHHUE, H3MEpPEHHe,
KJaccuuKalys, MoJeIMpOBaHe, CTaTUCTUYECKasi 00padOTKa TaHHBIX).

JdemMoHcTpanum:
Hoprpertsl: Y. lapsun, I'. Menaens, H. K. Konbios, [xx. Yorcon u @. Kpuk.

Ta6HI/II_[BI U CXeMBbIL: «MeTo1bl MO3HAHUS KUBOU mpupoabD».

JlaGopaTopHble U NPaKTHYeCKUE PadoOThI:

[TpakTraeckas padora Ne 1. «Mcnoib30BaHuE Pa3IMYHBIX METOIOB MPU U3YYCHUU OUOJIOTHYSCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPraHU3aI U,

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIHYUE KHUBBIX CHCTEM OT
HEOPraHUYECKON TPUPOIBI.

CpoiicTBa OMocucTeM M WX pa3zHooOpasue. YPOBHU OpPraHU3alMi OMOCHUCTEM: MOJICKYISPHBIH,
KJIETOYHBIH, TKAHEBBIH, OPraHU3MEHHBIN, MOIYJISILUOHHO-BUOBOM, 3KOCUCTEMHBIN
(OmoreoreHOTHYECKHIT ), OMOCEpPHBI.

JdemMoHcTpanum:

Tabnuubl U cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBDY.

Ob6opynoBanue: mojens Mosiekynsl JJHK.

Tema 3. XuMH4ecKuii COCTaB M CTPOEHHE KIETKH.

XUMUYECKUH COCTaB KJIETKU. XUMUYECKHUE DJIEMEHTHI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Boia u
MI/IHepaJIBHBIe BCIICCTBA.

@OyHKIMM BOJIbI 1 MUHEPAJIbHBIX BELeCTB B KieTke. [loanepkanue ocMoTHueckoro 6anaHea.

benku. CoctaB u crtpoeHune OenkoB. AMHUHOKHCIOTBI — MOHOMeEpbI OenkoB. HesameHumble U
3aMEHUMBIE aMUHOKHUCIOTHL. AMUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPbl OCJIKOBOW MOJIEKYJIBI
(mepBUYHAsl, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBAa OEIKOB.
buonornueckue QpyHKIMN OEIKOB.

depMeHTHI — OMoornieckue karanusatopsl. CTpoeHue pepMeHTa: aKTUBHBIN IEHTP, CyOCTpaTHas
cnerupuaHocTh. Kodpepmentsl. Butamunbl. OTnnynst epMEeHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrieBoibl: MOHOCaXapu bl (TIIFOK03a, pr003a U Ie30Kcupr003a), Tucaxapu bl (caxaposa, JaKTo3a)
U TIOJTCaxapu bl (Kpaxmall, TITUKOTEH, 1IeJUTF0II03a). bruonorndeckue GyHKIUN yriIeBOIOB.



Jlurmuapel: Tpurnuuepuasl, Gocoaumuas, crepounbl. [ 'uapoduasHO-THAPOPOOHBIE CBOWMCTBA.
buonoruueckue Gpynkiuu munuaoB. CpaBHEHHE YIIIEBOI0B, OSJIKOB U JIMITUA0B KaK MCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJTHK nu PHK. Hykneotunsl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT. CTpoeHue
u ¢ynkun [JHK. Crpoenue u ¢pynkuun PHK. Bunst PHK. AT®: ctpoenune u pyHKIHH.

[utonorus — Hayka o kieTke. Kiierounas teopusi — nmpuMep B3aUMOACUCTBUS HIeH u (pakToB B
Hay4YHOM ITO3HAHUU. MeTObI U3yUEeHUs KICTKU.

Knerka kak nenoctHas »xwuBass cucremMa. OOlMe NpU3HAKM KIETOK: 3aMKHyTas HapyXKHas
memOpana, mosekynsl JIHK kak reHeTHueckuii anmapar, cucteMa CUHTe3a OeJka.

Tumbl  KiIeTOK:  dyKapHOTHuUecKas W mpokapuoThueckas. OCOOEHHOCTH  CTPOCHMSA
npokapuoruyeckoil knetku. Kierounas crenka Oaxtepuil. CTpoeHHE HYKapUOTUYECKOM KIIETKH.
OCHOBHBIE OTJIMYMSI PACTUTEIIbHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHas CTEHKA, TIJIMKOKAJIUKC, HUX (YHKLHUH.
[Ira3maTtrueckast memOpaHa, e€ cBoiicTBa U pynkuuu. [{utomnasma u e€ opranoussl. OTHOMEMOpaHHBIC
opranouasl knetku: OIIC, ammapar ['onpmxu, nmzocomsl. IlonyaBTOHOMHBIE OpraHOWMIBl KIIETKU:
MUTOXOHJIpUH, MIacTuabl. [Ipoucxoxaenne MUTOXOHApUN U mactul. Buael nmnactun. HememOpanHbie
OpPraHOMJbl KJIETKU: PHOOCOMBI, KICTOYHBIM IIEHTp, LEHTPUOJHU, PECHUYKH, JKI'YTHKH. DyHKIUH
OPraHoOMIOB KJIETKHU. BKiroueHus.

Anpo — perynsaTopHblii LeHTp kiueTku. CTpoeHue sapa: siiepHas 000J0uKa, KapuoIla3zMma,
XPOMATHUH, APBIILKO. XPOMOCOMBI.

TpaHcropT BelecTB B KJIETKE.
JdemoncTpauuu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

Jlnarpammel: «PacnpeznesieHrne XMMUYECKUX 3JIEMEHTOB B HEXHUBOH Npupoae», «Pacrpenenenue
XMMHYECKHUX 3JIEMEHTOB B KUBOU IPUPOE.

Tabnumet u cxembl: «l[leprogudeckasi Ta0HIIa XUMHUYECKHX AJIEMEHTOBY», «CTPOCHHE MOJICKYITBI
BObI», «buocuHTes Oenka», «CtpoeHue Moiyekyiasl Oenka», «Ctpoenue Qepmentay, «HykienHoBbie
kucaotel. IHK», «Ctpoenue monexkynsl AT®», «CTpoeHue 3yKapuOTHUECKOW KieTKn», «CTpoeHue
XKUBOTHOU KIIETKW», «CTpOCHUE PACTUTEIbHOU KIETKH», «CTpPOCHUE MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», «YTIAeBOAbDY, «JIumuasn.

OO6opyioBaHME: CBETOBOW MUKPOCKOII, 000pYyOBaHUE JJIsl TPOBECHUS HAOI0ICHUH, U3MEPEHNUH,
9KCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OAKTE€PHUAIbHBIX KJIETOK.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «/3ydeHne KaTaIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha MpUMepe
aMHJIa3bl MM KaTala3bl)y.

JlaGopaTtopHas paborta Ne 2. «M3ydeHne CTpOeHUs KIETOK PACTCHHM, KUBOTHBIX U OAKTEpPUH IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U uX OMHCAHHE.



Tema 4. ’KusnenaeaiTeJbHOCTh KJIECTKH.

OOmeH BemniecTB, Wi MeTaboIM3M. ACCUMWIAIMSA (TUIACTUYECKHH OOMEH) W JTUCCUMUJISIINS
(oHepreTuyeckuii 0OMeH) — JABE CTOPOHBI €AMHOTO IMpoiiecca MeTadboan3Ma. Ponb 3aKOHOB COXpaHEHUs
BEIICCTB M SHEPTUU B IOHUMAHUU MeTaboIM3Ma.

Tumnbr oOMeHa BenecTB: aBTOTPO(GHBIN U reTepoTpodHBIA. Poib ¢pepMeHTOB B 0OMEHE BEUIECTB U
NPEBPAIICHNH YHEPTUH B KIICTKE.

dortocunTes. CBeToBas u TeMHOBas ¢asbl porocuHTesa. Peakiuu gorocunreza. IHPekTUBHOCTD
dorocunTe3a. 3HaueHue (poTocHHTE3a IS KU3HU Ha 3emye. BiusiHue ycnoBuil cpenbl Ha GOTOCHHTE3 U
CHIOCOOBI MOBBIIIIEHUS €T0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIole 0akTepru. 3HaueHUEe XeMOCUHTE3a [ )KU3HH Ha 3eMJIe.

DHepreTHyecknii OOMEH B KieTKe. PacimeruieHue BEIIeCTB, BBIZCICHHE M aKKyMYJIHPOBaHHE
SHEpPruM B KIJIETKE. DTambl 3HepreTuyeckoro ooMena. I'nukonus. bpoxenue u ero Buabsl. Kuciaopognoe
OKHCIICHHE, WM KJIeToyHoe jbixanue. OxucinutensHoe QochopmmmpoBanue. (P (HEeKTHBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun matpuunoro cunTtes3a. I'enetndeckas wHpopmanms u JIHK. Peanuzanus renetudeckoi
uHpOpMaNuU B KIeTKe. ['eHeTHuecKnii Ko U ero coiictBa. TpaHckpunius — MaTpuuHblii cuaTe3 PHK.
Tpancnsuus — OuocuHTe3 Oenka. Drtambl TpaHcasauuu. KoaupoBanue amuHOkucioT. Ponb pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl ku3Hu — BHUpYChl. Mctopus otkpeitus BupycoB (/I. Y. VBanoBCkwii).
Oco0eHHOCTH CTPOSHHS M KM3HEHHOT O IMKJIa BUpycoB. bakrepunodaru. bonesnu pactenuii, )KUBOTHBIX U
4eJI0BeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3dynutens CITM/a.
OOparHast TpaHCKpUNIUS, peBepraza W wuHTerpasa. [IpodunakTuka pacrnpocTpaHeHHs BHPYCHBIX
3a00J1eBaHUH.

JdemoHcTpanuu:

Hoprpertst: H. K. Konbios, /. U. BanoBckuii, K. A. Tumupsses.

Tabnuubl u cxembl: «Tunbl nutanus», «Meradbonusm», «MHUTOXOHAPUSLY», «DHEPreTUYeCKUn
oOMmen», «Xmoporutact», «@otocunres», «Ctpoerne JJTHK», «CtpoeHne u (HyHKIIMOHHMPOBAHUE T'eHAY,

«Cunre3 Genka», «['enetnueckuil kony», «Bupyce», «bakrepuodarn», «CTpoeHne U KU3HEHHBIH LUK
Bupyca CIINa, 6akreprodaray, «Permkamms JJTHK».

Ob6opynoBanue: Mojenu-ammnkamu «Y nsoeane JITHK u tpanckpunmms», «buocunres Genkay,
«CtpoeHnue KIeTkn», MoJiesb cTpykTypsl JTHK.

Tema 5. Pa3MHO:KeHHE U HHIAUBUAYAJTBHOEC PAa3BUTUE OPraHU3MOB.

Kierounsiii ki1, Uiv ®KU3HEHHBIA NUKI KiIeTKU. MaTepdasa u muto3. [Iporeccsl, mpoTekaromme
B uHTep(aze. Permukanus — peakuus marpuuHoro cunresa JJHK. Crpoenune xpomocoM. XpOMOCOMHBII
HaOOp — KapHOTHUI. J{UIIIIONIHBIN U rarIouHBIA XpOMOCOMHBIE HA0Opbl. XpomaTu ibl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U MHUBUIYaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenue kietku — MuTo3. Ctaauu muto3sa. [Iporeccsl, mpoucxoasiine Ha pa3HbIX CTAIUSIX MUTO3A.
buonornyeckuii cMbBICII MUTO34.

[Iporpammupyemasi ruOesb KJIETKH — alloMTO3.



@opMbl pa3sMHOKEHHS OPraHM3MOB: Oecnojoe U MojoBoe. Buabl 0ecroioro pa3MHOXKEHUS:
JIeJICHUEe HaJBOE, IIOYKOBAHME OJIHO- U MHOIOKJIETOYHBIX, CIOPOOOpa30BaHHE, BEreTaTUBHOE
pasMHOXkeHue. MIckyccTBeHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAUCHHE AJIS CEJIEKIUH.

ITonosoe Pa3SMHOXKCHHUEC, €0 OTJIINYUSA OT Oecmooro.

Meiioz. Ctaguu meio3a. [Ipoieccsl, mpoucxoasiiye Ha cTaausx Meiiosa. [lopegenue xpomocoMm B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MEH03a.

I'amerorenes — mpouecc oOpa30BaHUS IOJOBBIX KJIETOK Yy JKUBOTHBIX. [losoBble »kese3bl:
CEMEHHUKHU U snyHUKH. OOpa3oBaHKUEe U pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u/], SUIEKIeTKa)
— criepMaroreHes u oBoreHe3. OCOOEHHOCTH CTPOEHUS AULEKIIETOK U CriepMaTo30u0B. OII0A0TBOPEHHUE.
IlapTeHorenes.

WunuBuayansHoe pas3BuTue (OHTOreHe3). OMOpHUOHAJIbHOE pa3BUTHE (3MOpHUOreHe3). DTarlbl
SMOpPUOHAIBHOTO Pa3BUTHS Yy TIO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTPyJSLMs, OpPraHOT€HE3.
[TocTomMOpuoHambHOE  pa3BUTHE. THUIBI  MOCTIMOPUMOHATIBHOTO  PA3BUTUA: IpPSAMOE, HEMpPSIMOe
(imunHOYHOE). BnusiHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHbBIE
YPOJICTBA.

Poct u pazButne pactenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHE CEMEHU, CTAIUU PA3BUTHS.
JdemoncTpanuu:

Tabmumpl u cxeMbl: «DOpMbI pa3sMHOKEHHS OpPraHU3MOB», «J[BOWHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BereratnBHoe pa3MHOXEHHE pacTeHHi», «JleneHue KiIeTku OakTepuii»,
«CtpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocombly, «Kierounbi mukin», «Pemmukanus JTHK»,
«Muto3», «Meiosy, «IIpsamoe u HenpsaMoe pa3BuTue», «l'aMeToreHe3 y MIEKOINUTAIOIMINX U YEJIOBEKAY,
«OCHOBHBIE CTAJIUU OHTOT€HE3a.

O6opynoBaHME:  MHKpPOCKOMN,  MHUKpompenapaTsl  «CrepMaTo30HU]ibl  MJIEKOIHUTAIOIIETO»,
«Siueknerka miekonuTaromero», «KapuokuHes B KieTKax KOpelIKa JyKa», MarHUTHas MOJAEIb-
anmmukanys «Jlenenne knetkny», moaens JJHK, momens metadaznoit XpoMoCOMEI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HaOroieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

JlaGopatopHnass pabota Ne 4. «M3ydeHune CTpOEHHUS TIOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieacTBeHHOCTH U HI3MEHYUBOCTH OPraHU3MOB.

IIpeamer u 3agauu reHetuku. Mcropust pa3BuTus reHeTUKU. Poib HUTONOrMM U 3MOPHOJIOTHH B
CTaHOBJIEHUU T'€HETHKH. BKiag pocCHHCKUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE T'€HETUKH. MeTomabl
TeHeTUKU  (TUOPUAONOTMYECKUH, IUTOT€HETHUYECKUH, MOJIeKyJIsipHO-TeHeTHuYeckuif). OCHOBHBIE
T€HETUYECKHE MOHATHSA. | eHeThYecKass CUMBOJIMKA, UCIIOJIb3YeMasl B CXEMaxX CKpPEIIMBAaHUI.

3aKOHOMEPHOCTH HACJIEJIOBaHUS TPU3HAKOB, ycTaHOBIeHHbIe I. MenneneM. MoHoruOpumgHOE
CKpelBaHue. 3aKOH eIUHO00pa3ust THOPUAOB MepBOro nokojeHus. IIpaBuio 1OMUHHUPOBaHUS. 3aKOH
PaCHICIITICHUS TPHU3HAKOB. I'mmioresa unctoTe! rameT. IlonHoe 1 HETToMHOE JOMHWHHPOBAHUC.

JurubpuaHoe CkperuBanue. 3aKOH HE3aBUCUMOTO HACIIeIOBaHUS TPU3HAKOB. [{[uToreneTnyeckue
OCHOBBI  JTUTHOPHIHOTO CKpEIIMBaHUS. AHanu3upyoiiee CKpEIIMBaHHUE. Wcnonp3oBaHue
AHATM3UPYIOIIETO CKPEITUBAHUS JIJISl ONIPEICTICHISI TEHOTUIIA OCOOM.



CuemuieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjaeHHOMY HacjeIOBaHHUIO
reHoB. Hapymienue cuensieHust FeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHaH TCOpHUA HACJICACTBCHHOCTH. I'enetnueckue KapThblI.

I'enernka momna. XpOMOCOMHOG onmpeacIICHUE I10J1a. AyTOCOMBI U II0JIOBBIC XPOMOCOMBI.
T'omorameTHsie 1 reTeporaMCeTHbIC OPraHu3MBbI. Hacnenosanue IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

N3menunBocTh. BuIbl M3MEHYMBOCTH: HEHACJEICTBEHHass W HacleICTBeHHas. Ponb cpeabl B
HEHACJIEACTBEHHON N3MEHYMBOCTH. XapaKTePUCTUKA MOAU(PUKAITMIOHHONW H3MEHUYNBOCTH. BapuamoHHbIi
psiA M BapuanuoHHas kpuBast. Hopma peakuuu npusHaka. KoauuecTBEHHBIE U KaU€CTBEHHBIE IPU3HAKU U
X HopMa peakiuu. CBoMCTBAa MOIM(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBeHHnas, Wil TeHOTUIIMYESCKAsI, H3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYMBOCTEL. MeHo3 1
MOJIOBOM  TPOIECC — OCHOBA KOMOWHATUBHOM W3MEHUYUBOCTH. MYTallMOHHAS W3MEHUYHUBOCTD.
Knaccudukanus wmyraumii: TreHHbIE, XpPOMOCOMHBIE, TI'eHOMHble. YacToTa M NPUYMHBI MYTalUM.
MyrtareHnHbie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacJIeCTBeHHOU n3MeHunBocTy H. V. BaBuona.

BHeﬂ,[[epHaSI HaCJICACTBCHHOCTb U USMCHUYUBOCTD.

I'enernka wuwenoseka. Kapuorunm denoBeka. (OCHOBHBIE METOIBI TI'€HETHKM  YEJIOBEKa:
TeHEaJOrMYeCKui, OJIM3HENOBBIH, HUTOTCHETHUECKUH, OMOXMMUYECKUH, MOJEKYISIPHO-TEHETUYECCKHA.
CoBpeMeHHOE Onpe/IeIeHHE T€HOTHIIA: IOJTHOT€HOMHOE CEKBEHUPOBAHNUE, TEHOTUIIMPOBAHNE, B TOM UUCIIE
¢ nomoimreio [I[P-ananu3a. HacnencrBeHHble 3a0oJieBaHWsI YEIOBEKA: TeHHBIC OOJIE3HU, OOJE3HU C
HACJIe/ICTBEHHON NpPepacioiloKeHHOCTbIO, XpOMOCOMHBIE Oosie3HH. CoMaTH4ecKkue M TeHepaTHBHbIE
mytari. CTBOJIOBBIE KJIETKH. [IpMHIMIBI 30pPOBOTO 00pasa >XU3HH, AMATHOCTHKH, NPOPHIAKTUKU H
JeueHHs] TeHeTUYEeCKUX Oose3Hel. MeluKo-reHeTH4eckoe KOHCYJIbTHPOBAaHUE. 3HAUEHNUE MEIULUHCKON
TEHETHKH B MPEAOTBPAIIECHNH U JIEYEHUH T€HETUYECKUX 3a00JIeBaHUN YeI0BEKa.

JdeMoHcTpanum:

Ioptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuiios.

Tabnuubl u cxembr: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHUYECKasi OCHOBaY, «3aKOH
pacuierjieHus] M ero IUTOIeHeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurubpumnoe
cKpemuBanuey, «llutomornueckue OCHOBBI AUTHOPUIHOTO CKpEIIMBaHU», «Meio3y, «B3anmopaeiictue
aJUIeNIbHBIX T€HOB», «l €HeTWYecKHe KapTbl pPACTEHUM, >KMBOTHBIX M YeJOBeKa», «['eHeTwka moiay,
«3aKOHOM€pHOCTI/I HacJICA0BaHMA, CIICIITICHHOI'O C ITOJIOM)), «KapI/IOTI/IHI)I YCJIOBEKA U ) KUBOTHBIX), ((BI/I)IBI
U3MEHUYUBOCTHY, «MoaudukanmonHas M3MEHYHBOCThY», «HacnemoBanue pesyc-haktopa», «l'eHeTuka
TpYII KpoBNW», «MyTallMOHHAs U3MEHYUBOCTbY.

O6opynoBanue:  Mojenu-ammuiukanun — «MoHoOruOpuaHOe  cKkpemmBanue»,  «HemonHoe
JOMUHUpOBaHUEY», «JlurubpuaHoe ckpeuBaHue», «llepekpécT XpoMOCOM», MHKpPOCKON U
MuKpornpenapat «/{po3oduna» (Hopma, MyTanuu (opMbl KpbUIEB U OKpACKH Teisa), repdapuit «I'opox
IIOCEBHOM».

JlaGopaTopHble U IpaKkTHYecKue padoThbi:

JlaGopatopnass pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPHUIHOTO W JTUTHOPHUIHOTO
CKpEILMBaHMA Y Ap030(HIIbl HA TOTOBBIX MUKPOIpENapaTax.

JlaGopatopHass pabota Ne 6. «M3yueHue MoOIU(PUKAMOHHONW HM3MEHYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGopatopHas padota Ne 7. «AHanmu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOTIpEnapaTaxy.



[IpakTrueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekus Kak HayKa U Ipoliecc. 3apoxaeHue celekunu u qomectukanus. Yuenue H. . Basunosa
0 IIEHTpaX MPOUCXOKICHUSI © MHOT000pa3us KyJbTypHBIX pacTeHU. LIeHTphl MPOUCXOKIESHUS TOMAIITHUX
*KUBOTHBIX. COpT, IOpO/1a, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIMU. MacCOBBIN U MHAUBUAYAJIbHBINA OTOOPHI B CENIEKIIMU PACTEHUH U
KHUBOTHBIX. OlleHKa 3KCcTepbepa. bINM3KOpOACTBEHHOE CKpelMBaHue — MHOpUAMHT. Yucras JIUHMA.
CkpemuBanue 4HCTHIX JUHMH. ['ereposuc, mnm ruOpugHas cuia. HepoJcTBEHHOE CKpelIMBaHHUE —
ayropuaunr. OtpanéHHas ruOpuamsanus M e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 W IOJTydeHHe
MOJIMIUIOUAOB. [IOCTHIKEHMS CENEKIUN PACTEHUH, JKUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHosnoruss Kak OTpacib INPOU3BOACTBA. ['€HHas MH)KEHepHs. OTalbl CO3JAHMS
pexom6OunantHoil JIHK u Tpancrennsix opranusmoB. Kinertounas mHxeHepus. KieTouHble KyJlbTypBhI.
MUKpOKIIOHAIBHOE pa3MHOMKEHHUE pacTeHuN. Kionnposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHue M 3Thyeckue mnpodiemel. MO — renermyecku
MOIU(UIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpalMn:

[optpets: H. U. BaBunos, U. B. Muuypun, I'. I. Kapneyenko, M. ®@. IBaHOB.

Tabmuipl U cxeMbl: kapTa «L{eHTpBl MPOUCXOKIAEHUST W MHOTOOOpa3Hs KYJbTYPHBIX PACTEHUN,
«[Topoapl JAOMAaNIHUX >KUBOTHBIX», «CopTa KYyIbTYPHBIX pacTeHwit», «OTnanéHHas ruOpUIM3aLUs»,
«Pabotel akagemuka M. @. Meanomay, «llomumnoungus», «O0beKTH OHOTEexHOIOrUMY, «KiieTouHble
KYJIbTYpbI U KIIOHUpOBaHUEe», «KOHCTpyrpoBaHue U MepeHoc TeHOB, XPOMOCOM.

O6opynoBaHKe: MYJISKU TUIOI0B M KOPHEIUIOJ0B TUKUX (OPM H KYJIBTYPHBIX COPTOB PaCTEHH,
repbapuii «CenbCKOX03iCTBEHHBIC PACTEHUS.

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOABI M JOCTHDKCHHSI CEJEKIMM PACTEeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIIMYHOE XO3SHCTBO,
7a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoTronMOHHAS OHOJIOTHS.

[IpennocsIku BO3ZHUKHOBEHUS JBOJIFOLMOHHOM TEOPHH. DBOJIIOLIMOHHAS TEOpPUS U €€ MEeCTO B
Ouonoruu. BiusiHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTMH U APYTUX HAYK.

CBuzerenbcTBa 3BOMIONMU. [lasleOHTONOrMYECKUE: TOCIIEA0BATENbHOCTh MOSBICHUS BUIOB B
NaJICOHTOJIOTHYECKOH JIETOMHCH, TIepexoHble opmbl. bruoreorpadudeckue: cXxoacTBo u pasnuuue GayH
U (JIOp MaTepHKOB U OCTPOBOB.

DOMOpHONIOTHYECKUE: CXOJCTBA W  Pa3auuusi SMOPHOHOB pPAa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIe, PYAUMEHTAapHbIE OpraHbl, aTaBU3MBI.
MOJ’ICKy}IHpHO-GI/IOXI/IMI/I‘ICCKI/IQZ CXO0ACTBO MEXaHU3MOB HACJIICACTBCHHOCTHU U OCHOBHBIX MeTaGOJII/I‘-IeCKI/IX
MyTel y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. [lapsuna. Ilpeanocbuiki BO3HUKHOBEHHUS JapBUHU3MA. [IBmKyliue
CWJIBI HBOJIONMM BUAOB 1o [lapBuHy (M30BITOYHOE pa3MHOXKEHHE INPH OTPAHUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIA OTOOD).



Cunretnueckas Teopus 3Bostonnu (CTD) u e€ 0OCHOBHBIE MOJI0KEHHUS.
Muxkponssosmtorus. [lonmymnsimst Kak eIMHNLIA BUIa U YBOJTIOIUH.

JBwkymme cuibl  ((hakTOphl) HBOJIONHMHM BHJIOB B MpUPOAE. MYyTAIMOHHBIM MpOIECcC W
KOMOMHATHUBHAS U3MEHUYUBOCTb. [lomysiiinoHHbIe BOIHBI U Ipeiid renoB. M30masa1us 1 Murpamms.

EcrectBenHbIit 0TOOP — HaNpaBIAOMMA (HakTop IBOTOIKH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONMU. [IpuMepsl mpucnocoOneHuit y
opranu3MoB. ApoMop]o3bl U UINOAAATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIe OpMbI BUA000Opa30BaHUs: reorpauueckoe,
9KOJIOTMUYECKOE.

MakposBomorisa.  Dopmbel  3BomonMU: - (puseTHdeckas, JAMBEPreHTHAs, KOHBEPreHTHas,
napasensHas. HeoOpatumocts 3Bomonuu.

[IpoucxoxaeHne OT HeCHeHATM3UPOBAHHBIX TPenKoB. [Iporpeccupyromas crennaniu3aiusi.
AnanTuBHAs pagualus.

JdemoncTpanuu:

Hoptpetst: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpPraHMYEcKOro MHpa Ha 3emiie», «3apOMbIINU TTO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «®Popmbl 00pbObl 3a cyliecTBOBaHME», «EcTecTBEHHBIH 0TOODPY,
«MHoroo0pasue copToB pacTeHHi», «MHOroobpasue mopo KUBOTHBIX», «llomynsauuny, «MyTaroHHast
U3MEHYUBOCTbY», «Apomopdosb», «Manoamanranumu», «OOmas nereHepauus», «/[Bmxymune Ccuisl
sBommonuny, «Kapra-cxema mapmipyra nyremectBust Y. JlapBuna», «bopb0a 3a cyliecTBOBaHHE,
«[IpucrnocobseHHOCTh ~ OpraHu3MoBy»,  «l'eorpaduyeckoe  BUA00O0pa3oBaHHE», «IKOJOTHUECKOE
BU1000pa30BaHUECY.

O60DVI[0BaHI/ICZ KOJUICKIUA HACCKOMBIX C pAa3JIMYHBIMU TUIIAMU OKPACKH, Ha6op IJ1I0A0B U CEMSH,
KOJUICKIHA ((HpI/IMepBI 3allUTHBIX HpI/ICHOCO6J'IeHI/II‘/'I Y KHUBOTHBIX», MOICIIb «OcHOBHEIE HaITpaBJICHUA
OBOJIIOITUHN Y, 00BEMHAS MOACIIb «CTpOGHI/Ie T'OJIOBHOI'O MO3ra IIO3BOHOYHBIX).

buoreorpaduueckast kapra Mupa, Koekius «PopMbl COXPAaHHOCTH MCKONAEMbIX >KUBOTHBIX U
pacTteHuii», Mmonens anmuinkanus «llepekpéct xpomocomy, BiakHble penapaThl «Pa3BUTHE HACEKOMOTOY,
«Pa3Butue aarymkmny», Mukporpenapar «posoduna» (Hopma, MmyTanuu GOpMbI KPbUIbEB U OKPACKH TENa).

JlabGopaTopHble U NpaKTHYeCKUue padoThbl:
JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

JlaGopaTtopHas padorta Ne 2. «Onucanue mpucrnocoOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HMKHOBEeHME U pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble IpeACTaBICHUS O 3apOXKACHUM KU3HU. HayuHble rUNIOTE3bl BOSHUKHOBEHMS JKU3HU HA
3emuie: abuoreHes M maHcrnepmMus. XUMHUYECKask dBOTIONNsI. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB
M3 HEOPraHWYECKUX. DKCIEPUMEHTAJIbHOE MOJITBEPKICHUE XUMHUUECKON 3BOJIIOIMK. HavanbHbie 3Tarmbl
Oouonormueckoir sBomonuu. [munoreza PHK-mupa. @®opmupoBanue MeMOpaHHBIX CTPYKTyp U
BO3HMKHOBEHUE MTPOTOKJIETKU. [IepBbie KIIeTKH U UX 3BOIIOLUSA. POPMUPOBAHME OCHOBHBIX I'PYII KUBBIX
OpTaHU3MOB.



PazButue xu3Hu Ha 3emiie mo spam u nepuojam. Karapxeil. Apxeiickas U mpoTepo30HCKast IPHI.
[laneozoiickass »pa U e€ mNepuoAbl: KEeMOPHICKUI, OpPJOBUKCKHUNA, CHIYPUHCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickast 3pa U €€ MeproIbl: TPHACOBbIN, FOPCKU, MEJIOBOM.
Kalino3oiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbINA, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara M TeOJOTMYEeCKMX mpoueccoB. (OCHOBHBIE JTallbl  3BOJIIOLHUU
pPacCTUTEIBLHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUPaHUE TPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHMYeCcKOro MUpa Kak OTpakeHue HBOIOIUU. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIbI
OpraHU3MOB.

OBoronus 4enoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue npeacTaBieHUl O MPOUCXOXKICHUU
yenoBeka. MeToabl u3ydeHHs aHTpornoreHe3a. CXOJCTBa M pas3idyMs YeJOBeKa M IKUBOTHBIX.
Cucrematudeckoe MOJI0KEHUE YEIIOBEKa.

JBmwxyume cuiibl ((pakTopsl) aHTpororenesza. HaciencTBeHHass MI3MEHUYMBOCTh U €CTECTBEHHBIH
ot0op. Ob1IecTBEeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUM TPYAa, MBIILICHUE, PEYb.

OCHOBHBIE CTAaMM U BETBU JBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek ymenslid, Yenosek
IpsAMOXOJAIIUH, HenroBek HeaHAepTanbekuii, Yenosek pa3ymHusbIil. Haxoku HCKOITaeMbIX OCTATKOB, BpEMS
CYIIIECTBOBAaHMS, 00JIACTh PACTIPOCTPAHEHHMSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UenoBeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOWIHAs (€Bpa3wiicKas), HErpo-
aBCTpaJOu IHas (axBaTopHasibHAs), MOHTOJIOMIHAS (a3uaTcko-aMepuKaHCKas). Ueptol
MIPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBaHUA. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanuu:
[optpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y. /lapBuH.

Tabmuipl u cxembl: «Bo3HukHOBeHHe COJTHEYHOW CHCTEMBI», «Pa3BUTHE OpraHUYecKOro MHUpay,
«PactutenbHas kieTka», «KuoTHas kieTtka», «lIpokapuoruueckas kieTka», «CoBpeMeHHas cUCTeMa
opraHuueckoro mupay», «CpaBHEHHE AaHATOMUYECKHX 4YEpPT CTPOEHHUS YeJIOBEeKa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUECKUX HAXOAOK TIPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/lpeBneniue moany, «Jpesuue moan», «llepBbie COBpeMeHHBIE IO, «YenoBeYecKue pach.

Ob6opynoBanue: Myispku «lIporcxokaeHue denoBekay (OFOCTBI aBCTPATIONHUTEKA, TUTEKAHTPOTIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CJICTIKH WM U300paKeHUs] KaMEHHBIX OpPYJIUil MEepBOOBITHOTO YeIIOBEKa
(kaMHH-YOIIIIEephI, pyomIia, ckpebia), reoXxpoHoJoruueckas Tabymia, KouieKuus «PopMbl COXPaHHOCTH
HCKOIIa€MbIX KUBOTHbBIX U paCTCHI/II\/'I».

JlabGopaTopHble U NpPaKTHYeCKUe padoThI:

HpaKTI/I‘IeCKaﬂ pa60Ta Ne 1. «HSy‘-IGHI/IC HCKOIIaCMbIX OCTAaTKOB paCTeHI/Iﬁ 1 JKNBOTHBIX B
KOJIICKIUAX ).

DKCKypcusi «DBOJIIOIUS OPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WU
KpaeBeIUeCKH My3eil).



Tema 3. Opranu3mbl 4 OKpPY:KAKOIIAs cpeaa.

OKkosorusi Kak Hayka. 3afadd M pasfesbl 3KOJOTMH. MeTOJbl IKOJIOIMYECKHX MCCIIENOBAaHUI.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

CpCI[bI obuTaHus OpraHu3MOB: BOAHAas, HA3E€MHO-BO3yIlIHAasA, IIOUYBCHHAA, BHYTPHUOPraHU3MCHHAsA.

Oxonornueckue  Qakropel. Kiaccubukanmss  dKojgorudeckux — (GakTopoB:  aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOIOTeHHBIe. JlelicTBHE IKOIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (GakTOpbl: CBET, TemIeparypa, BiakHOCTb. Dotonepuonusm. I[Ipucnocobienus
OpraHU3MOB K JIEMCTBUIO a0noTHYeCKUX (pakTopoB. bruonornueckne puTMel.

buotnueckue ¢akropbl. Bujabl OMOTHYECKHMX B3aMMOJEHCTBUI: KOHKYPEHLHS, XWUIIHUYECTBO,
cumbuo3 u ero ¢Qopwmel. Ilapazutusm, koomepauusi, MyTyajau3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HA4YeHHEe OWOTHYSCKHUX B3aWMOJCHCTBHMA IS
CYLIECTBOBAHUS OPI'aHU3MOB B IIPUPOJHBIX COOOILECTBAX.

DKOJIOrHn4YecKre XapakTepUCTUKU Nonyssiui. OCHOBHbBIE MTOKA3aTeNy MOMYJISALUU: YUCIEHHOCTb,
IUIOTHOCTb, POXK/IA€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JIMHAMHMKA YHUCIEHHOCTH MOMYJSALUU U €€
peryssus.

JdemoncTpanuu:

Hoptpetsr: A. I'ym6omnpar, K. @. Pynse, 3. ['ekkerns.

Tabnuubr u cxembl: kapra «[Ipupommpie 30HBI 3emum», «Cpenbl OOUTAHUS OpPTaHU3MOBY,

«Doronepuoausm», «llonmymasiuuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSALMM HH(Y30puu-
Tydenbkn», «IIuimessie nenm.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaboparopHass pabota No 3. «Mopdomornyeckue OCOOCHHOCTH PACTEHHMH W3 Pa3HBIX MECT
oOUTaHUN.

JlabopaTtopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.
[Ipaktruueckas padota Ne 2. «Iloacy€T MIOTHOCTU MOMYJISALMA PA3HBIX BUOB PACTCHHI.
Tema 4. Coo0miecTBa U 3K0JIOTHYECKHE CHCTEMBI.

Coo0rmiecTBo opraHu3MoB — OuornieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Bunbi-nomuaantel. CBs3u B OMOIICHO3E.

Okonoruyeckue cucreMbl (9kocuctembl). Ilonstne 00 skocucteme U OHUOTEOLEHO3E.
@OyHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, peayleHTsl. Kpyrosopot
BELIECTB U IIOTOK HEPTHHU B 3KocucTeMe. Tpoduueckre (MUIeBble) ypOBHU 3KocucTeMBI. [uiieBblie nenu
u cetd. OCHOBHBIE IOKa3aTeN HKOCHCTEMBbI: OHOMacca, NPOAYKLHUSA. DKOJOTMYECKHE MUPAMUIBL:
MIPOJIYKIIUU, YUCIIEHHOCTH, OroMacchl. CBOMCTBA SKOCHCTEM: YCTOMUYHMBOCTh, CAMOPETYIISIIHS, pa3BUTHE.
Cykueccusi.

[lpupoanble  3KOCHCTEMBL. ODKOCHCTEMBI 03€p W peK. OKOCHUCTeMa XBOWHOIO WU
HMIMPOKOJINCTBEHHOT O JIECa.

AHTpOTIOTEHHBIE  9KOCHCTEMBL.  ATPO3KOCHUCTEMBI.  YpOoskocucteMmbl. buonormueckoe u
XO03sIICTBEHHOE 3HAYE€HUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



buopasnooOpasue kak Qaktop ycroHumBOoCTH 3KOcHcTeM. CoOXpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panunpsl, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemecTBO U ero ¢yHknuu. OcoOeHHOCTH Omochepsl Kak TIIOOATBHOW 3KOCHCTEMBI. J[nHaAMUYeckoe
paBHOBecHe U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoTsI BemiecTB 1 OMOrCOXMMHUYECKHE IIUKIIbI AJIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh
omnocheprr. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocdepe 3emiu. AHTPONOTIeHHBIE W3MEHEHHs B Ouocdepe. [nobdanmbHbie
9KOJIOTHYECKHE TPOOIEMBI.

CocymiectBoBaHue TpupoAbl U yenoBeuecTBa. CoxpaHeHHe OuOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctd  Ouocepsl. OCHOBa palMOHAJIBHOTO YIPABICHHUS MNPUPOAHBIMH pecypcaMH U HX
UCIOJIb30BaHue. JlocTrkeHus: OMOJIOTMH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:
Hoptpertsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuner u cxembl: «[lumeBsie nenu», «buomeHO3: cocTaB M CTpykTypay, «llpupoaHsie
cooOmecTBay, «llenn muTaHus», «IKonorudyeckas nupamuaay, «buocdepa u yesoBek», «IKOocHCTEMA
LIMPOKOJMCTBEHHOTO Jieca», «IDKOCUCTEMA XBOWHOTO Jjecay, «bunoneHo3 BomoéMayn, «ArpoLEHO3»,
«ITpuMepHbIE aHTPOIIOTE€HHbIE BO3/ICUCTBUA HA IPUPOAY», « BaxkHelIne ICTOUHUKH 3arpsI3HEHUS BO3yXa
U TPYHTOBBIX BOJ», «IlouBa — BaxkHeimasi cocraistomias ounochepsn», «DakTopsl Ierpagaui MO4YB»,
«[TapHukoBslii 3pdexT», «DakToppl paguOAKTHUBHOIO 3arps3HeHus Ouocdepb», «OOmas cTpykTypa
ouocdepnr», «PacmpocTpaHenue xu3HU B Onocdepe», «O30HOBBINA 3KkpaH Onocdepsr», «KpyroBopot
yraepoaa B Ouocdeper, «KpyroBopot azoTa B IpuUpoae».

Ob6opynoBanue: Mojenb-anminkanus «Tunuunele OHOLEHO3bl», Tepbapuil «PacTUTenbHbIE
coobmecTBay, Koyuiekuu «buorneHos», «BpeauTenu BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYIBTYpP»,
repOapuy M KOJUIEKIIMM PACTEHUH M KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM SKOJIOTHYECKUM TpyNIaM
onHoro Buna, Kpacnas kuura Poccuiickoit deneparun, n300pakeHus: OXpaHIEMbIX BHIOB PACTEHUH U
KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycTaHaBiaMBarOTCA TpeOOBAHUS K pe3yabTaTaM OCBOCHHUS 00YyUYarOIIUMUCS
IporpamMM CpeJHero oouiero o0pa3oBaHus: TMYHOCTHBIM, METAPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeaMeTa «bUOJIOrusa» BBIJEIECHBI CIEIYIOLINE
COCTaBJIAIOIIME: OCO3HAHNUE O0YYArOIMMUCS POCCUHMCKOM Ipa’kAaHCKOM MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPEICIICHUIO, HATMYME MOTUBALMM K O0y4EHHIO OHOJIOrUH,
IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXJIEHUH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIMI pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCS
PYKOBOJCTBOBATHCA B CBOEH J1€ATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, IPUCYLIUMH CUCTEME
Ouosornyeckoro o0pa3oBaHusl, HAIMYNE YKOJIOTHYECKOI0 IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTB KU3HEHHBIE IIJIaHbI.

JInuHOCTHBIE Pe3yJIbTaTbl OCBOCHUSA IIPCAMETA «buonorus» JOCTUI'arOTCA B CAUMHCTBC y‘Ie6H0ﬁ n
BOCITMTATEIBHON ACATCIBHOCTH B COOTBCTCTBUU C TPAAUIITMOHHBIMU pOCCHfICKHMPI COMOKYJIbTYPHBIMU,
HCTOPUYCCKMMU U JAYXOBHO-HPABCTBCHHBIMHU ILCHHOCTAMU, IMPUHATHIMU B O6H_IGCTB6 [IpaBujIaMu H“
HOpMaMH TOBCACHUA U CHOCO6CTBy10T mnmponeccaM CaMOIIO3HAHUA, CAMOBOCIIMTAHWUA W CaMOPa3BUTHUA,



pa3BUTHUS BHYTPEHHEW MTO3UIIMH JIMYHOCTH, TATPUOTU3MA, YBAKECHHUS K 3aKOHY U IIPABOIOPSJIKY, YEIOBEKY
TpyJa U cTaplieMy MOKOJICHUIO, B3AUMHOTO YBAKECHHsI, 0EPEKHOT'O OTHOIICHUS K KYJIbTYPHOMY HACJIEIUIO
Y TpaJuLHsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoae U OKPYKarollen cpee.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHMs YydeOHOro mnpeamera «bHONOTHA» IODKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaIOLINXCSl PYKOBOACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEN MO3HULIMEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpPHEHTAllMH, TO3UTHUBHBIX  BHYTPEHHUX  YyOEXJEHUH,
COOTBETCTBYIOILIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCUHCKOTO 00IIEeCTBA, PACIIMPEHHE )KU3HEHHOT'O OIIbITa
Y OIIBITA JICSITEILHOCTH B MPOIIECCE pealin3allii OCHOBHBIX HAlPaBJICHUM BOCIUTATENbHOM €S TEIbHOCTH,
B TOM YHCJIE B YACTHU:

1) rpakIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMU O00YyYaroImerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IIeCTBa;

OCO3HAaHHUC CBOUX KOHCTUTYIIMOHHBIX IIPpAB U O6H3aHHOCTCﬁ, YBAXKCHUC 3aKOHA U IPABOIOPAIKA,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOﬁ ACATCIBHOCTH IIPU CO3IaHUUN y‘Ie6HBIX IMPOCKTOB, pCHICHUUN
y‘Ie6HBIX 1 IMO3HaBaTCJIbHBIX 3a/1a4, BBIIIOJTHCHU N OMOJIOrNYECKHUX OKCIICPUMCHTOB;

CIIOCOOHOCTh OMpPENESITh COOCTBEHHYIO IMO3HIIMI0 MO OTHOIICHHIO K SIBIICHUSM COBPEMEHHOM
YKU3HU U OOBICHATH €€;

YMCHHUEC YYUTHIBATH B CBOUX HeﬁCTBHﬂX HeO6XOI[I/IMOCTI> KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHH
JIIO,Z[GP'I C pa3sHbIMHA y6e)KIleHI/I$IMI/I, KYJIbTYPHBIMU LICHHOCTAMU U COUAJIBHBIM ITOJIOKCHUCM,

TOTOBHOCTB K COTPYIHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJIIHEHUST YUEOHBIX, TO3HABATEIHHBIX
W HCCJIEIOBATEIbCKUX 3a/lad, YBOKUTEILHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB TPHU OOCYKICHUHU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/ICPIKAHNUS,

TOTOBHOCTb K TYMaHUTapHOW U BOJOHTEPCKOM JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH POCCUNCKOMN IpaXkJaHCKOI UIEHTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHOM, ropnocTy 3a CBOM Kpai, cBOXO PoiuHy, CBOM SI3bIK U

KYJIbTYpY, IPOIILIOE U HACTOSIIee MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOLICHUC K IPHUPOAHOMY HACIICAUIO W IaMATHHKaM HIPHUPOAbI, JOCTUKCHHUAM
Poccuu B HAYKE, UICKYCCTBE, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CII0COOHOCTD OLICHUBATBh BKJIaJ pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHUC W PA3BUTHC 6I/IOJ'IOFI/II/I,
IMOHUMAaHUS 3HAYCHHS OWOJIOTMU B ITO3HAHHH 3aKOHOB MmpupoAbl, B KU3HHU YCJIOBCKA U COBPCMCHHOTO

00111eCTBA;

ujcitHas yoeKIEHHOCTh, TOTOBHOCTD K CIY)KEHUIO M 3amnure OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cynn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
OCO3HaHHUE TYXOBHBIX [IEHHOCTEN POCCUICKOT0 Hapo/a;
c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O IOBEJCHHUS;

CIIOCOOHOCTD OLICHUBATh CUTyallUIO W IPUHHUMATb OCO3HAHHBIC PEIICHHA, OPUCHTUPYACH HaA
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU;



OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHUE YCTOWYHBOTO OYAYILETo;

OTBCTCTBCHHOC OTHOIICHHWE K CBOUM POAUTECIAM, CO3JaHUIO CEMbU HAa OCHOBC OCO3HAHHOI'O
IMPUHATHUA LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TpaaullusAMU HApOJ0B POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

OCTCTUYCCKOC OTHOIICHHWE K MHPY, BKIOYass O3CTCTHKY 6I>ITa, HAaYYHOIro MW TEXHHUYCCKOI'O
TBOpYCCTBA, CIIopTa, TpyAaa, OGH.ICCTBGHHLIX OTHOI.HCHHfI;

MMOHUMaHHE YMOIMOHAJIBHOI'O BO3ICHCTBUS JKHUBOM npupoasl 1 eé ICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHUE MPOSBIATH KadyecTBa
TBOPYECKOI JINYHOCTH;
5) ¢usnyeckoro BocnuTaHusA, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI H 3MOLHOHAIbLHOIO
Os1aronmostyqusi:
MOHUMAHHUE W pealn3alus 3I0pOBOro M Oe3omacHOro oOpasza KU3HHM (3I0pOBOE THUTAHUE,
coOmIoicHIe TUTUEHNYECKUX TIPABUI U HOPM, cOaTaHCUPOBAHHBIN PEXKHUM 3aHITHIA U OTAbIXA, PEryJsipHas
(du3nUecKas aKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY

(I)I/I3I/I‘leCKOMy U IICUXUYCCKOMY 310POBBIO;

MMOHUMaHHE IIEHHOCTH TPaBWJ MHAWBUIAYATBHOTO W KOJUIGKTUBHOT'O O€30MacHOrO IMOBEICHUS B
CUTYaLHsIX, YTPOKAOUIUX 3J0POBBIO U )KU3HU JIFOJEH;

OCO3HAHHUE TOCJIC/ICTBUI U HETIPUSTHUS BPEIHBIX TPUBBIYCK (YIIOTPEOICHUS aTKOT0JIsI, HAPKOTHKOB,
KypeHUs1);

6) Tpy10BOr'0 BOCIIMTAHUSI:
TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTepPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOH JACATCIIbHOCTH TEXHOJIOTUYCCKON H counaanoﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTD HHUOHUHUPOBATD, INIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATD TAKYHO ACATCIIBHOCTD,

WHTEpEC K pasjuyHbIM cdepaM TpoPecCHOHATBHON eATEILHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BRIOOpP Oynymiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB ¥ CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HHU;
7) 3KOJIOTMYECKOT0 BOCIIUTAHUSI:

9KOJIOTHUYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K MPHUPO/IEe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBAHUS,

MIOBBIILICHUE YPOBHS 3KOJOTHMUYECKON KYIbTYphl: IPUOOPETEHUE OIbITA IJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOXKHBIX IOCJIEACTBUAN I OKPYXKAIOIIEH CPENIbI;

0CO3HaHME ITI00AIBHOIO XapaKTepa dKOJIOTMYeCKUX MPoOIIeM U IyTel UX peIICHUs;

CIIOCOOHOCTh HCITOJIB30BATh MPUOOpPETaeMbIC MPH W3yYCHUH OWOJOTHUU 3HAHHUS M YMCHHUS TIPU
pelieHrH MPOOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM TMPUPOJONOIB30BaHUEM (COOIIOICHUE TPABHII
MOBEJICHUS B TMPUPOJC, HAMPABJICHHBIX HA COXPAaHCHHWE PABHOBECHS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);



AKTUBHOE HENPUITUE JECHUCTBUM, MPUHOCIUIUX BPEJ OKPYXKAIOIIEH NPUPOJHOW CpeAe, YMEHHE
MPOTHO3HPOBATh HEOIATOMPHUITHBIE AKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHIUMAEMbIX JIEUCTBUH U
IIpeA0TBpalaTh UX;

HAJINYHUEC Pa3BUTOIO SKOJIOTMYCCKOTI'O MBIIIIJICHWA, JKOJIOTHYECKOU KYJIbTYPBbI, OIIbITa ACATCILHOCTH
DKOJIOTUUECKOM HAIIpaBJICHHOCTH, YMCHUS PYKOBOACTBOBATLCH nmmn B HOSHaBaTGHBHOﬁ,
KOMMyHI/IKaTI/IBHOI\/'I n COHI/IaHBHOfI MMPAKTUKE, TOTOBHOCTH K Y4YaCTHUIO B HpaKTH‘{eCKOﬁ JCATCIIBHOCTHU
AKOJIOTMYECKOM HAIIpaBJICHHOCTU;

8) HIeHHOCTH HAYYHOr'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOI MPaKTHUKH, OCHOBAHHOTO Ha JHAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CPEACTBA B3aUMOJACHCTBUS MEXKIY
JIOJBMH U ITIO3HAHUS MUDA;

NOHMMaHue cnenuduku OHOJIOTMM KaK HayKH, OCO3HaHMs €€ poiau B  (POPMUPOBAHUU
PalMOHAIBHOIO HAYYHOI'O MBIIIUIEHUS, CO3aHUHU 1IETIOCTHOTO IPEICTaBIEHUS 00 OKPY/KaIOIIeM MUPE KaK
0 €JMHCTBE NPHUPOJIbl, YEJIOBEKa M OOIIECTBA, B MO3HAHUU HPUPOAHBIX 3aKOHOMEPHOCTEH W pEelIeHUU
po0JieM COXpaHEeHUsI IPUPOTHOIO PABHOBECHS;

yOXIEHHOCTh B 3HAYUMOCTU OUOJIOTHU IS COBPEMEHHOM IMBWIM3AIUU: 00€CTICUeHHs] HOBOTO
YPOBHS pa3BUTHS MEIUIIMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOT M, CIOCOOHBIX PelIaTh pECypCHbIE
pOOJIEMBI Pa3BUTHS YEJIOBEYECTBA, MOWCKA MyTeH BBIXO/a M3 TIIOOATBHBIX IKOJIOTHYECKUX MPoOiieM U
oOecrieyeHHs] TMepexoAa K YCTOWYMBOMY pa3BUTHIO, PAIMOHATIBLHOMY HCHOJIB30BAHUIO MPHUPOIHBIX
pecypcoB 1 (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOMYYCHUN OMOIOIMYECKUX 3HAHUH B LEJISAX MOBBIICHHUS O0IIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKIMOHAIBHOW TIPaMOTHOCTH
oOyyaromuxcs, GOpMUPYEMO TP N3YUIEHUH OUOJIOTHH;

IMOHUMAHHUEC CYIITHOCTU METOJOB IMMO3HAHUS, UCITIOJIB3YCMbIX B CCTCCTBCHHLIX HAYKaX, CIIOCOOHOCTHU
HCIIOJIB30BATh IIOJIYYa€MBbIC 3HaHUWA JJI aHaJIn3a H OOBSCHCHMS SIBIICHUM OKpyXarouero mupa u
MMPOUCXOAAIINX B HEM I/I3MCH6HI/II>'I, YMCHUC NOCJIATh 000CHOBAHHBIC 3aKJIIOUCHHUS HA OCHOBE HAay4YHBbIX
(I)aKTOB 1 UMCIOIUXCA JaHHBIX C LCJIBIO ITOJYUCHUA JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIOJIB30BaTh OUOJOTHYCCKHE 3HAHUS JJIsL pCUICHUA HpO6J’I€M B
PCAJIBbHBIX JKU3HCHHBIX CUTYALlUAX;

OCO3HAaHHUC L CHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBIIATH IIPOCKTHYIO H
HCCICA0BATCIILCKYIO NCATCIIBHOCTE HHANBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHMIO U CaMOOOpa30BAHUIO, K AKTUBHOMY
NOJTYYSHHIO HOBBIX 3HaHHUH MO OMOJIOTMU B COOTBETCTBHU C KU3HEHHBIMHU IIOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTro npeameTa «bruosorus» BKIIOYAIOT: 3HAYUMBIE
st OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCUUIUIMHAPHBIE  (MEXKMIPEIMETHBIC)
oOlIeHayYHbIE MOHSITHSI, OTPa’KaloLUE LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U CIEUU(]PUKY METO/I0B
MO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPrus, SBICHHUE, MPOLECC, CHCTEMa,
HAYYHBIH (DaKT, TPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, MCCIIEOBaHUE, HAOIIOJCHHUE,
U3MEpEHUe, OKCIePUMEHT U JApYrux), YHHBepcajdbHble YyueOHble JeHCTBUS (TIO3HABaTENbHBIE,



KOMMYHHKATHBHBIE, PETYISTHBHBIE ), 0OecneunBatonye popMrupoBaHue GyHKINOHATBHON TPaMOTHOCTH
COLIMAIIBHOM KOMIIETEHIIMH OOYYaIOIIMXCS, CIIOCOOHOCTh OOYyYaroIIMXCsl MCIOJIb30BaTh OCBOCHHBIC
MEXJUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA M YHHMBEPCAJIbHbIC Yy4YeOHble J€HCTBHUA B
MI03HABATEJIBHON U COLIMAJIBHOM NMPAKTUKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOrPaMMbl CPEIHEr0 OOIIEro 00pa3oBaHMS JOJDKHBI
OTpaxaTh:

OBjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMY NMO3HABATEJIbHBIMY 1€HCTBUAMM:

1) 6a30Bble JOrMYecKUe IeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTyaJIU3UPOBATH IPOOIIEMY, pacCMAaTPUBAThH €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPHU OCBOCHMM 3HAHUNA MPHUEMBI JIOTMUECKOTO MBILIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHWsI, Kiaccuukamu, 0000IIeHNs), pACKPHIBATh CMBICT OMOJIOTHUECKUX TOHATUH (BBIICISTH MX

XApaKTCPHBIC ITPU3HAKH, YCTAHABJIUBATH CBA3U C APYTUMU HOHHTI/IHMI/I);

OoNpCACATh LCINU ACATCIIBHOCTH, 3aaaBasd MMapaMCTpbl U KPUTCPHUHU UX HJOCTHUIKCHHA, COOTHOCUTD
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMU LCIAMMU,

UCIOJIb30BaTh OMOIOTHYECKUE TIOHATHS JJ1s1 O0bsICHEHUS (DAKTOB U SBJICHUMN )KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE pPACCYKACHUS (MHIYKTUBHBIC, IEIyKTHBHbIC, 0 aHAJOTWUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHsS B pacCMaTpUBAeMbIX SBICHUAX, (OPMYJIHPOBATH BHIBOABI U
3aKIIIOYCHHUS,

IIPUMEHATh CXEMHO-MOJEIBHBIC CPEICTBA JUI TIPEACTABICHUSA CYILECTBECHHBIX CBA3E€U U
OTHOIIEHUH B U3y4aeMbIX OMOJIOTHUYECKHX 0O0BEKTAX, a TAKKE MPOTUBOPEUUI PA3HOTO PO/IA, BBISIBICHHbIX
B Pa3JIUYHBIX MH(HOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pelIeHUs] MpoOieMbl ¢ y4y€TOM aHajlu3a HUMEIOIIMXCS MaTepHajbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€SITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyIbTATOB IIEJISIM, OLIEHUBATh
PHUCKH TTOCTIEACTBUHN JACATEITHLHOCTH,

KOOpJIMHUPOBAaTh W  BBHINOJHATH pabOTy B  YCIOBUSIX PEaJbHOrO, BHUPTYaJbHOIO H
KOMOHMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH KHU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCCIeI0BATEILCKHE NeiiCTBHS:

BJIAJICTh HABBIKAMHU y4eOHO-MCCIIEOBATEILCKOM W MPOSKTHOW JESTEIbHOCTH, HaBBIKAMHU
paspelicHus npodseM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEIICHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS,

HCIIOJIB30BAaTh  pPas3JIM4YHbIC BH/JAbl ACATCIIBHOCTU II0 MOJYYCHUIO HOBOTO 3HAHUA, €TI0
UHTEPIPETAINH, TPEOOPa30BaHUI0 U MPUMECHECHHUIO B YUEOHBIX CHUTYAIMsSX, B TOM YHCIE TIPU CO3JIaHUU

yT-Ie6HI:IX N COLMAJIBHBIX ITPOCKTOB,

(dbopMUpOBAaTh HAYYHBIA THIT MBIIUICHHS, BIIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU
MOHATUSAMHU U METOJAMU;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON ACSITEIbHOCTU U KU3HEHHBIX
CUTYaIUsIX;



BBISIBIIATh MTPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJIU3UPOBATH 3a7ady, BBIBUTATh TUIOTE3Yy €&
pellleHrs, HAaXOJIUTh apTyMEHTHI JUIsl JOKa3aTEeNbCTBA CBOMX YTBEPXKACHHIA, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

AHAJIM3UPOBATH MOJYUCHHBIC B XOJ€ PCHICHHA 3aJaun PC3yJbTaTbl, KPUTHUYCCKU OLUCHHUBATL HUX
AOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTb OUCHKY HOBBIM CUTYyallUsAIM, OLICHUBATH HpHO6pCTéHHBII>i OIIBIT,

OCYIIECTBIIATh IICJICHANPABICHHBIA TOMCK IEpeHOca CPeACTB K CHOCOOOB JICHCTBUS B
po(hecCHOHANBHYIO Cpey;

YMCEThb IICPCHOCUTDH 3HAHUS B ITO3HABATCIIbHYIO U IPAKTUYCCKYIO o0actu KUBHCACATCIIbHOCTH,
YMCETb UHTCTPUPOBATDH 3HAHUS U3 PA3HBIX ITPEAMCETHBIX O6HaCTeﬁ;

BBIJIBUI'aTb HOBBLIC MJACH, NMpCAIaratb OPUrnHaJIbBHBIC IMMOAXOAblI U PECUHICHUA, CTaBUTh HpO6J’ICMBI n
3aJlavuu, JOIMYCKArOIHUEC aJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ nnopmanueii:

OpPHEHTUPOBATHCA B PA3IMUHBIX MCTOUHUKAX MH(OpMAIMM (TEKCTe Y4eOHOIro Mmocodus, HayqHO-
HOMYJISIPHOM JUTEpaType, OMOJOTMYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTtepHeTe), aHAIM3UPOBAaTh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOPM NPEICTABICHHS, KPUTUUECKH
OLICHUBAThH €€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTH;

(hOopMyIIMPOBATh 3aMIPOCHI U IPUMEHSTh Pa3JINIHBIE METOBI IIPU TIOUCKE U OTOOPE OMOIOTUIEeCKON
uHbOpMali, HEOOXOANUMOM ISl BBIMOTHEHHS YUeOHBIX 3a71a4;

HpI/IO6peTaTB OIIBIT HCIIOJIb30BaHUA I/IH(l)OpMaI_[I/IOHHO -KOMMYHHUKAaTHBHBIX TCXHOJ’IOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (pOpMY mpescTaBieHus: OMOJIOTHYecKOi nHpopMauu
(cxeMbl, rpauKy, TUarpamMmbl, TAOIHUIIbI, PUCYHKH U JPYTOE);

MCII0JIb30BaTh HAYYHBIH S3BIK B KaU€CTBE CPEACTBA MpHU padboTe ¢ Ouosornyeckoil nHpopmaimei:
NPUMEHATh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTUYecKhe 3HaKU U CUMBOJIBI, (hOpMyIIbl, abOpeBuarypy,
HOMEHKJIaTypy, UCII0JIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIaJIETh HAaBBIKAMHU DPACIO3HABAHUS W 3AIIUTHl MHPOpPMANuU, WHPOPMAIMOHHONW 0€30MacHOCTH
JINYHOCTH.

OBj1ajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH TeiCTBUSIMH
1) odmenne:

OCYHICCTBJIATD KOMMYHHKAIIUM BO BCECX C(l)ean JKM3HH, AKTHUBHO Y4YaCTBOBATb B AWAJIOIC WA
JAUCKYCCHU TI0 CYHICCTBY O6CY)KI[3.CMOI‘/’I TCMBI (YMCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3BIBATH CYIKICHHUA
OTHOCUTCIIBHO BBIITOJTHCHUA npezmaraeMoﬁ 3ala4i, YUYUTBIBATb MHTCPECHI U COIJIACOBAHHOCTDH HOSI/IHI/Iﬁ
APYrux y4aCTHUKOB JHAJIOTa U ,Z[I/ICKyCCI/II/I);

pacrmo3HaBaTh HeBepOalbHBIE CPENCTBA OOIICHHS, MOHMMATh 3HAYCHHUE COIMALHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBCHHSI KOH(IMKTHBIX CHTYaIlMid, YMETh CMST4aTh KOH(QJIUKTBI WU BECTU
MIEPETOBOPBL;



BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS M B3aUMOJCHCTBHS, IOHUMATh HAMEPEHHS JPYTUX
JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOH dopme (HopMyInpoBaTh
CBOM BO3PAXKCHHUS;

Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOI30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYaIbHON PabOTHI MIPH peIICHUH
OMOJIOTMYECKON  Tpo0eMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TNPUMEHEHHsSI TPYHIOBBIX  (QopMm

B3aMMOJICHCTBHA MIPU PELICHUN Y4eOHOH 3a1a4H;

BBI6I/IpaTB TEMAaTUKy W MCTOAbl COBMCCTHBIX JEUCTBUI C y‘IéTOM O6II_II/IX HHTCPCCOB H
BO3MOYKHOCTEH Ka)KJI0TO dJIcHA KOJIJICKTUBA,

IIPpUHHUMATh LCJIN COBMECTHOM ACATCIIBHOCTU, OPIraHU30BbIBATh 1 KOOPJAMHHUPOBATH IICI\/JICTBI/HI o eé
JOCTHXKCHHUIO. COCTABJIATD IIJIaH I[eﬁCTBHfI, paciupeacisTb poJik € y‘léTOM MHEHUHN Y4aCTHHUKOB, O6CY)KI[3.TB

pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAYECTBO CBOEr0 BKJIAJa M KAXKJIOTO YYACTHHKA KOMAaHIbl B OOIIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE TIPOCKTHI, OLICHMBATH HUACH C MO3ULUM HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMYHBIX CUTYALMSIX, MPOSBISTH
TBOPYECTBO u BOOOpakeHue, OBITH VHHIMATUBHBIM.

OBJ1a/ieHHe YHHBEPCAIBLHBIMH PEryJISITHBHBIMYU JIeiiCTBUSIMU:
1) camoopranu3zanms:

UCIOJIb30BaTh OMOIOTHYECKHUE 3HAHUS JUI BBISBICHUS MPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BI>I6I/IpaTI> Ha OCHOBC OMOJIOTMUECKUX 3HAHHM HCJICBBIC W CMBICJIIOBBIC YCTAHOBKHM B CBOHMX
HeﬁCTBHHX U ITOCTYIIKAX 110 OTHOIICHHIO K JKHUBOM npupoaec, CBOEMY 3JOPOBbIO U 3JOPOBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MTO3HABATEIBHYIO €SI TEIbHOCTD, BBISBIISATH POOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIC 33/1a4U B 00Pa30BATEIBHOM JEATEIILHOCTH U KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTAaBJSATh IUIAH PEHICHHS NpoOJIeMbl € Y4ETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacmupATh paMK1 y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEATNOYTCHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBATH (HOPMUPOBAHUIO U MPOSBICHUIO IMPOKOM IPYAULIUU B PA3HBIX 001aCTAX 3HAHU,
MOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.



2) CaMOKOHTPOJIb:

JAaBaTb OICHKY HOBBIM CUTyallUsAM, BHOCHUTHL KOPPCKTHBBI B ACATCIBHOCTH, OLCHUBATH
COOTBCTCTBUC PC3YJIBTATOB LCIAM;

BJAJIeTh HABbIKAMU II03HABATEJIbHOW pe(IeKCHMM KaK OCO3HAHUS COBEPIIAEMBbIX NEHCTBUH U
MBICJTUTEIIBHBIX MTPOIECCOB, X PE3YJILTATOB U OCHOBAHUH, UCIIOJIB30BaTh NPUEMBI peIICeKCUH [T OLIEHKU
CUTYyalllu, BBIOOpA BEPHOI'O PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUSA 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U ApT'YMEHTHI APYTUX IPU aHAIHU3€E Pe3yJIbTaTOB JI€ATEIbHOCTH;
3) npuHsATHE ceOs U IPYTHX:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU M TOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IPU aHAJIU3€E Pe3yJIbTaTOB IEATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPaABO JAPYTUX Ha OIINOKY;

Pa3BHUBATH CIOCOOHOCTH MOHUMATh MHUP C IO3UIHU APYTOr'o YCJIIOBCKA.

INPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mTporpammbl COO mo Ouosioruu Ha 0a30BOM YpPOBHE
BKIIIOUAIOT CHeU(pUUEcKre s yueOHOoro npeamMera «buonorusy Hay4dHble 3HAHUS, YMEHHUS U CIIOCOOBI
JIEUCTBUI o OCBOCHHIO, WHTEPITPETAIIN
U TIPeoOpa30BaHUIO 3HAHUMN, BUJBI IEATEIHHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN
B Pa3JIMYHBIX YU€OHBIX CUTYAIHX, @ TAKXKE B PEATbHBIX KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C OMOJIOTHEH.
B nmporpamme npeaMeTHbIe pe3yabTaThl TPEICTABISHBI IO ToJjaM 00y4YeHHUSI.

[IpeameTHbie pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buomorus» ¢ 10 knacce NOIKHBI
OTpaxath:

c(hOopMUPOBAHHOCTH 3HAHUI O MECTE M PO OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHHUS,
0 BKJIaJIe POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHMOJOTUH, ()YHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3a]1a4;

YMEHHE pAacKphIBaTh COACpKaHHE OWOJOTMYECKHX TEPMHHOB M TOHSTHH: JKU3HB, KIETKA,
OpranusM, MeTaboiau3M (OOMEH BELIeCTB W NPEBpAIllCHHE SHEPTUH), TOMEOCTa3 (CaMOpPETYIISIHs),
yYpPOBHEBasi OpraHU3alMsl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PEIPOIYKIHS), HACIEACTBCHHOCTD,
N3MCHYUBOCTDH, POCT U PA3BUTHUC,

yYMEHHE U3JIarath OMOJIOrHUECKUE TeOpUH (KIeTOUHAas!, XPOMOCOMHAs!, MyTallHOHHAs, IEHTpaJIbHAas
JIoTMa MOJIeKyJsipHOM Oumosiorun), 3akoubl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u y4denus (o
LEHTpax MHOT000pa3us U MPOUCXOKACHUS KyIbTypHbIX pacTenuid H. Y. BaBuinosa), orpenensTs rpaHulibl
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMCHHUEC BJIAACTh METOJAaMU HAYYHOI'O IMO3HAHUA B OMOJIOTUH: Ha6.]'IIO}1€HI/Ie N OIIMCAaHHEC KHUBBIX
CUCTEM, IPOLECCCOB U HBHCHHﬁ, opraHu3zanusd U IpOBCIACHUC OMOJIOTHYECKOr0 SKCIICPUMCHTA, BBIABUIKCHUC
THUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTU MCKAY HCCICAYEMBIMH BCJIIMYHWHAMU, 00BsICHEHHE TTOJIYYCHHBIX
pPE3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TCOpI/II>'I U 3aKOHOB, YMCHHC JCJIaTb BBIBOAbI Ha
OCHOBAHHMHU IOJTYYCHHBIX PE3YJIBTATOB,



YMEHHE BBIICNATh CYIIECTBEHHBIE TMPU3HAKU BHUPYCOB, KIETOK MPOKAPHUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB H
IIpEeBpalIeHHs YHEPTUH B KJIETKE, POTOCHHTE3a, INTACTUYECKOT0 U SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, Me03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHUS, HHIMBUyaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yYMEHHE MPUMEHSTH MOJTyYeHHbIC 3HAHUS JJIs1 OOBSICHEHHsI OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH,
JUIST IPUHSITHS TIPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KM3HM C 1IETbI0 OOecTieueHus] 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3/0POBbS OKPY)KAIOMIMUX JIOJEH, COOMIOACHHS HOPM TPaMOTHOTO TMOBEACHHS B
OKpY’KaOIIeH MPUPOTHOM Cpefie, MTOHUMaHUE HEOOXOIUMOCTH UCTIOIb30BAHMSI JOCTHIKEHUH COBPEMEHHOM
OMOJOTUYU 1 OMOTEXHOJOTUH JIJISl palliOHAIFHOTO MPUPOAOIIOIB30BAHNUS;

YMCHHEC PCIIATh 3JICMCHTAPHBIC T'CHCTUYCCKHUEC 3aJaYd Ha MOHO- U I[I/II‘I/I6pI/I,Z[HOC CKpPCIIMBAHUC,
CICIINICHHOC HAaACJICJOBAaHUEC, COCTABIIATH CXCEMBbI MOHOFI/I6pI/IIIHOFO CKpCIiUMBaHuAg Jid IMPEACKA3aHUA
HacCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIE W MPAaKTHUECKUE PabOThI, COOIOAATH MpaBwiia MpU padoTe ¢
y4eOHBIM U JIaOOpaTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTUYECKH OIICHHWBATh M HMHTEPIPETUPOBATH HMHMOPMAIMIO OHOJIOTHYECKOro
COJIep KaHMs, BKIIOYAIONIYIO TICEBJOHAYYHbBIC 3HAHMS W3 Pa3IWYHBIX MCTOYHUKOB (Cpe/CTBA MacCOBOM
UHPOPMALIMK, HAYYHO-TIOMYJIAPHBIC MaTepUallbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEIOBAHUHA B
OMOJIOTMH, MEIHUIMHE, OMOTECXHOJIOT U,

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as OMOIOTUIECKYIO
UHGOPMAIIMIO U3 HECKOIBKUX UCTOYHHKOB, FPAMOTHO HCIOJB30BaTh MOHSATUIHBIN anmapar OMOIOTHH.

[lpeameTHbie pe3ysabTaThl OCBOCHUS y4deOHOro mpenmvera «buonorusi» ¢ 11 knacce NOIKHBI
OTpaxarh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa U HAYYHOT'O MUPOBO33PEHHUS,
0 BKJIQJIe POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIHMOHAIBHOM
IPaMOTHOCTH YE€JIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3a]1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHWE OHOJIOTMYECKUX TEPMUHOB W TMOHATHH: BUJA, MOMYJSALUSA,
reHO(OH, HBOJIOLMSA, JABWXKYIIHE CHUJIbl ((AaKTOpPbI) HSBOJIOLUH, MPUCIOCOOIEHHOCTh OPraHHU3MOB,
BUJI000pa30BaHue, FIKOJIOIHUECKHUEe (PAKTOPhl, SKOCUCTEMA, POAYLIEHTbI, KOHCYMEHTBI, peAYyLEHThI, LIeMn
IUTaHUs, SKOJIOTHYecKas mupaMuaa, buoreoneHnos, ouocgepa;

yMEHHE U3Jarath OWOJIOrMYecKue Teopuu (dBomroIMoHHas Teopus Y. JlapBuHa, CHUHTETHUYECKas
TEOpHs HBOJIIOIIMH), 3aKOHBI U 3aKOHOMEpHOCTU (3apojsimieBoro cxoiactBa K. M. bapa, yepenoBanus
[JIaBHBIX HampasieHud u nmyteit spomroruu A. H. CesepioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPEAEIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUC BJIAACTh MCTOAAMU HAYYHOI'O IMO3HAHUA B OHOJIOrUH: H8,6JIIOI[CHI/I€ 1 OIIMCAaHHEC JKHMBBIX
CUCTCM, ITPOLUCCCOB U HBJ'IeHHfI, opraHu3anus v IpoBCACHUC OMOJIOrNYECKOro OKCIICPUMCHTA, BBIIBUIKCHUC
THUIIOTE3bI, BBISABJICHUC 3aBUCHUMOCTU MCKAY HCCICAYCMBIMH BCJIIMYWMHAMU, 00BsICHEHHE IMMOJTYUYCHHBIX
pPE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpHﬁ U 3aKOHOB, YMCHHC [ICJIaTb BBLIBOIbI Ha
OCHOBAHHHU IMOJTYYCHHBIX PE3YJIbTATOB,

YMCHHEC BbBIACIIATL CYHICCTBCHHBIC TPU3HAKU CTPOCHHUA 6I/IOHOFI/I‘ICCKI/IX OG’bCKTOB: BUOOB,
HOMYJISIIMIA, TIPOJYIIEHTOB, KOHCYMEHTOB, DPEIYyIIEHTOB, OMOTEOLEHO30B M HIKOCHUCTEM, OCOOEHHOCTH
NPOIIECCOB:  HACJIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHJ000pa3oBaHus,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBHSI SKOJIOTHUECKUX (PAKTOPOB Ha OPraHU3MBI, IIEPEHOCA BEIIECTB
U TIOTOKAa SHEPruru B SKOCHUCTCMAX, AHTPOIOTICHHBIX U3MCHEHUU B JKOCHUCTEMax CBOCHU MECTHOCTH,
KPYroBOPOTa BEIIECTB U OMOTCOXUMHUYCCKUX ITUKIIOB B OHocdepe;



YMEHHE MPUMEHSTh TIOTyUYEeHHBIC 3HAHUS JIJIs1 O0BSICHEHUSI OMOIOTMYECKUX TIPOIIECCOB U SIBJICHHIA,
JUTSL TIPUHSTHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN KM3HU C IIENbI0 o0ecredeHus 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3/10POBbS OKPY)KAIOIIMUX JIFOJEH, COOIIOJCHHUSI HOPM T'PaMOTHOTO IOBEACHHS B
OKpYKAaroIIel MPUPOHOM cpeie, TOHUMaHNe HEOOXOAMMOCTH UCTIOIb30BaHNUS JOCTHKEHU COBPEMEHHOM
OMOJIOTUY JIJIsl PAllMOHAIILHOTO MPUPOAOIIOIE30BAHNUS;

YMCHHUEC pCHIATh 3JICMCHTAPHBIC OMOJIOrHYCCKHUE 3aaa4u, COCTAaBJIATh CXEMbI IICPCHOCA BCUICCTB U
9HEPIUU B DKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBITIOJHATH JIabOpaTOpHBIE U MpaKTHUYECKUe paboThl, COOMIOAATh MpaBuiia Ipu padorte ¢
y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OICHWBATh M HMHTEPIPETUPOBATH HMHMOPMAIMIO OHOIOTHYECKOrO
COJIepKaHMs, BKJIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS M3 Pa3IM4YHBIX UCTOYHUKOB (CpECTBAa MAaCCOBOM
UH(OPMAaLINHU, HAYYHO-TIONYJISIPHBIE MaTepHalibl), pACCMAaTPUBATH II100ATBHBIE KOJIOTUIECKHE TPOOIEMbI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO IMO3ULHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIC COOOIIEHMs, 00001as OHOIOTHYECKYIO
I/IH(bOpMaL[I/IIO N3 HCCKOJIBKUX UCTOYHUKOB, 'PAMOTHO HCIIOJIb30BATh HOHSATUHHBIN arrapar 6I/IOJIOF HH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesnioB U TeM MPOrpaMMbl KonnuecTtBo yacos
/11 Bcero  KonrtpoinbHbie [IpakTrueckue
paboThI paboThI

1 Buonorus xak Hayka 2 0.5

2 JKuBble ccTeMBI U MX OpraHU3aIHs 1

3 XVUMHUYECKUH COCTAB U CTPOEHHUE KIIETKU 8 1

4 XKuzHenesaTenbHOCTh KIETKU 6

) Pa3sMHOkKEeHME 1 MTHIMBUAYAJIbHOE Pa3BUTHE ) 1
OpPraHu3MOB

6 HacnencTBeHHOCTL M N3MEHUYUBOCTD 8 1.5
OpPTaHU3MOB

7 Cenexmus oprann3MoB. OCHOBBI OMOTEXHOIIOTHH 3

8 PesepBHOE BpeMs 1

OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 34 0 4

11 KIIACC

Ne n/m HaumeHoBaHue pa3aesioB U TEM MPOrpaMMbl KommyecTBo yacos

Bcero KoHntpoibHbIE [IpakTnueckue
paboThI paboThI

1 DBOJIIONUOHHAS OHOJIOT U 9 1

2 Bo3HUKHOBEHHE M pa3BUTHE KU3HU Ha 9 0.5
3emiie

3 OpraHu3Mbl B OKpYXaroIias cpea 5 1

4 Coo011tecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9

5 PezepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

[TPOTPAMME

DnekTpoHHbIe (IU(PPOBHIE) 0O0pa3oBaTEIbHBIC
pecypcsl

bu6muoreka LIOK https://m.edsoo.ru/7f41c292
bu6muoreka LIOK https://m.edsoo.ru/7f41c292
bu6muoreka LIOK https://m.edsoo.ru/7f41c292
bu6nuoreka LIOK https://m.edsoo.ru/7f41c292
bu6nuoreka LIOK https://m.edsoo.ru/7f41c292

bu6muoreka [1OK https://m.edsoo.ru/7f41c292

bub6muoreka IIOK https://m.edsoo.ru/7f41c292
bu6muoreka IIOK https://m.edsoo.ru/7f41c292

DnekTpoHHbIe (IUGPOBEIE) 00pa30BaTEIbHEIC
pecypcesl

bubmmoreka LIOK https://m.edsoo.ru/7f4lcc74
bub6mmoreka LIOK https://m.edsoo.ru/7f4lcc74

bu6mmoreka LIOK https://m.edsoo.ru/7f4lcc74
bub6mmoreka LIOK https://m.edsoo.ru/7f4lcc74
bub6mmoreka LIOK https://m.edsoo.ru/7f4lcc74
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