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MNOACHUTEJIBHAS 3AIIUCKA

[Tpu pa3paborke mporpamMmbl IO OHMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISL ONpPEIEICHUS
MOJIXOZ0B K (OpPMHUpOBAHMIO cojepkaHHUs ydeOHoro mpenmera «buonorus» cocTaBuiIn:
koHuenTtyaibHble nonoxeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENed, COAep)KaHus,
pe3yiabpTaToB OOy4eHHS U TpeOOBAaHU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHUS 00
O0IMIMX LEeNSX W MPUHIMIAX, XapaKTepU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero oopazoBanus B Poccuiickoit @eneparuy, a TakKe MOJTOKEHHS O crieupuke ONOIOTHH,
e€ 3HAuEHUM B IO3HAHUU JKUBOM NPHUPOABI U OOECIEUEHUM CYIIECTBOBAHUS 4YEIOBEYECKOIO
obmecrBa. CornacHO Ha3BaHHBIM IOJIOKEHUSAM, ONPENENeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI
0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uonoruu Aa€T MpPEACTaBICHUE O HENIX, 00 o0IIel cTpaTeruu o0 y4yeHus,
BOCIIUTAHUS U DPa3BUTHS OOydaroIMXCs cpeacTBaMu ydeOHoro mpenmera «buomorus»,
orpenenseT o0sf3aTelbHOE MpPEeIMETHOE COAepkKaHHe, €ro CTPYKTYpY, paclpeaeneHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCJIe0BATEeIbHOCTh U3YUYEeHUs Y4eOHOro maTepuana C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JOTMKU 00pa30BaTENBLHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4aroMIUXCsl.

B mnporpamme mno Ouonoruu TaKKe YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM W TPEAMETHBIM pe3yibTaTaM o0OydeHus B (HOpPMHUPOBAHHH
OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIHPHOU ACSITEIPHOCTH/YIEOHBIX JEHCTBUIM 00yUarOIMXCs 10
OCBOEHHIO COJIEpkKaHMUs OMOIOrUYECKOro 00 pa3oBaHMUsL.

B nporpamme no Ouonoruu (10—11 xmaccel, 6a30BbIii YpOBEHb) peaqn30BaH MPUHLIHUII
MPEEMCTBEHHOCTH B U3YyYeHHUU Ouosoruu, Onarojgaps uyeMy B HeW MpocMaTpuBaercs
HaIPaBJIEHHOCTh HAa pa3BUTHE 3HAHMM, CBA3aHHBIX ¢ (JOPMUPOBAHHEM ECTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHHS, I[EHHOCTHBIX OpHEHTAUUNH  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHHUS,
NIPEACTaBICHUA O 3J0pOBOM 00pa3ze >KM3HM M OEpeXHBbIM OTHOLIEHHEM K OKpY)Karollen
npupogHoi cpene. IloaToMy Hapsay ¢ u3ydeHHEM OOLIEOMOJIOTMYECKHX TEOpHil, a Takke
3HAaHHUH O CTPOEHUHU KUBBIX CUCTEM PAa3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX NPOTEKAIOIUX B HUX
IIPOLIECCOB B TMporpamMme MO OHOJIOTMH YAEIEHO BHMMAHME HCIIOJIb30BAHUIO MOJY4YEHHBIX
3HaHUN B MIOBCEAHEBHOW KU3HU JUJIsl pEILIEHUS MPUKIIAIHBIX 3a]1a4, B TOM YHCIE: MPOPUIAKTUKI
HACJIEZICTBEHHBIX ~ 3a00J€BaHUI  4YeNoBEKa, MEIUKO-T€HETHMUECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS KOJOTHYECKH 11€JecOo00pa3HOro MOBENCHUS B OKpY’Kalolleld MPUPOAHON cpeje,
aHaNM3a BIMSAHUS XO3SHCTBEHHOW JESATENbHOCTH 4YeJlOBeKa Ha COCTOSHUE MPUPOIAHBIX H
UCKYCCTBEHHBIX SKOCHUCTEM. Y CHUIJICHHE BHHUMaHUS K MPUKJIATHONW HAMpaBIEHHOCTH Y4eOHOTO
npeameTa «buonorus» MpPOAUKTOBAHO HEOOXOAUMOCTHIO OOECTedeHHs YCIOBUM sl pEeIIeHUs
OJTHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJIBHOI0 OMOJIOTHYECKOro 00pa3oBaHus, KOTOpasl MpeArnoaaraet
dbopmupoBaHrue y OOYyYarOIIMXCS CIHOCOOHOCTH aJalTUPOBATHCA K W3MEHEHHSIM JAHMHAMHYHO
pa3BUBAIOIIErOCsS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero o6iiero odpa3zoBaHus 3aHHMaeT BaxxHoe MecTo. OHa
obecrnieunBaer (GopMHpoBaHHE y OOyYarolMXcs IMPEACTaBICHUNH O HAaydyHOH KapTHHE MHpa,
pacmupsier 1 060011aeT 3HaHUsI O KUBOM MpUpoje, €€ OTIMUNUTEIbHBIX PU3HAKAX — YPOBHEBOM
OpraHu3alMi W D3BOJIONUH, CO34a€T YCIIOBUS MJsi: MO3HAHMS 3aKOHOB JXUBOM MPHUPOJIBI,
¢dopmupoBanus (YHKIMOHAJIBHONW TPaMOTHOCTH, HaBBIKOB 370pOBOro M Oe3omacHoro oOpasa
KHU3HU, SKOJIOIMYECKOI0 MBILUIEHHUS, [IEHHOCTHOI'O OTHOUIEHHUS K )KUBOM IPUPOE U YEIOBEKY.

bonbimoe 3HaueHWe OHOJIOTHMS HMEET TakKXKe Ul PELIEHHUs BOCIUTATENbHBIX MU
Pa3BUBAIOIIMX 3aJ]a4 CPEIHEro O0IIero 00pa3oBaHmsl, COIMANM3AMK o0ydaromuxcs. Vzydenue



ounonoruu obecrieunBaet yCJIOBUS JUIS dbopMupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHUKAITUOHHBIX U MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpaliui OWOJOTUYECKUX 3HAHWKM C MPEACTABICHUSIMH U3 JIPYTUX y4EOHBIX MPEIMETOB, B
YaCTHOCTHU, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIE ONOKEHHUS O TPEIHA3HAYECHUU y4eOHOT O
npeamera «buonorus» cocTaBUIM OCHOBY JJIi OIpEAeNeHUs IOAXO0A0B K oOTOopy u
CTPYKTYPHUPOBAHUIO €r0 COEpKaHus, IPEICTaBIEHHOI0 B TpOrpaMMe Mo OMOJIOTUH.

Ot60p conepxanus ydaeOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UINI KYJIETypOCOOOpPa3HOTro MOAX0Aa, B COOTBETCTBHUHU C KOTOPBIM OOYYAIOIIHECs JTOKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAYUMBIE i (OPMHUPOBAHUS OOIIEH KYIBTYPHI, OMPEICIISIONINe
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpY)Kalolleld NPUPOIHON cpele, BOCTpPeOOBAaHHBLIE B
MOBCEAHEBHOM U3HU M MPaKTUYECKON JedarenbHOcTH. Ocoboe MecTo B 3TOM cUCTeMe 3HAHUI
3aHMMAIOT JJIEMEHTHl CONEp)KAHUsS, KOTOpPBIE CIyXaT OCHOBOW 1  (HOpPMHUPOBAHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpa M LE€HHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3alUKU OHOJIOTHYECKOro 00pa30BaHMUs.

CTpyKTypupoBaHHE cOAep)KaHHUA y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIOTUU
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIMYHMTEIHHBIX OCOOEHHOCTSIX
KUBOM MHPHUPOAbI, O €€ ypPOBHEBOW OpraHU3alMU U H3BOJIOLUU. B COOTBETCTBUM € 3TUM B
CTpYKType yueOHOro mpenmera «buosiorus» BbIAEIEHBI CIEAYIOIINE COACPKATENbHbIE TUHUU:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OMoJorudecKasi CucTeMay,
«Opranusm Kak Ouosoruyeckasi cucreMay, «Crucrema 1 MHOroo0pasue OpraHuyeckoro Mupa,
«IBONIOIHS KUBOH MPUPOIB», « IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH Y.

Ilenp u3yuenus yuyeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE
O0y4JaIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIHHOW OPraHW3allid >KUBBIX CHCTEM
pPa3HOTO paHra W MPHOOPETEHNUE YMEHUI MCIOJIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JEHCTBUI B
OTHOIICHUH 00BEKTOB KUBOH MPUPOIBI U PEIICHUS PA3IMYHBIX )KHU3HECHHBIX TIPOOJIEM.

JoctmkeHne nenu u3ydeHUs ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
obecrieunBaeTCs peeHNeM CIEAYIOIIHNX 3a/1a:

OCBOCHHME OOYYAIOUIMMHUCA CHUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOPUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHIaX, CIyKalluX OCHOBOH Mt (OPMHUPOBAHHS
MPE/ICTABICHU O €CTECTBEHHO-HAY4YHOW KapTUHE MHpPa, O METOJaX HAy4YHOro TMO3HAHUA,
CTPOEHUHU, MHOrooOpa3ud W OCOOEHHOCTSX >XUBBIX CHCTEM pPa3HOr0 YPOBHS OpraHHU3allvu,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEI0BaHUAX B OMOJIOTHY;

dopmupoBaHue y 0OydalomMXCsl MO3HABATENbHBIX, WHTEUIEKTYAIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN B Mpollecce aHalnM3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJeH U MOAXO0J0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3AlNY;

CTaHOBJIEHHE Y oOOydaromuxcs o0meld KyabTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSITH M OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MHpa >KUBOH MPHUPOILI Ha
OCHOBAaHHH 3HAHUU U OIBITA, TOJYUYCHHBIX MTPU U3YUYEHUU OUOJIOTHH;

dbopMupoBaHUE y OOYYAOIIMXCS yYMEHUN WIUTIOCTPHUPOBATh 3HAUYECHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW JESITEIHHOCTH YEJIIOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUN 1 arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOXKIAEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIIOBEKOM >KMBOW TPUPOJBI,
HEOOXOIMMOCTH OEpEeKHOr0 OTHOIIEHUS K Hell, COOMI0AeHUsl STHYECKUX HOPM IIPU MPOBEIECHUN
OHOJIOrHYCCKHMX HCCIIEIOBAHUI;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHUM JUIsl MOBBIIICHUS] YPOBHS SKOJIOTHYECKOU
KYJABTYPBI, 17151 GOPMHUPOBAHMS HAYYHOT O MUPOBO33PEHUS;



MpUMEHEHUE MPHOOPETEHHBIX 3HAHUN W YMEHHUIl B TOBCEIHEBHOW >KU3HU I OLICHKH
MOCJIEICTBHI CBOEH JIEATEIFHOCTH IO OTHOIIEHHIO K OKpYKalomlel cpene, COOCTBEHHOMY
310pOBbI0, 00OCHOBaHUE U COOJIIOICHNE Mep MPO(UIAKTUKY 3a00JIEBaHUH.

B cucreme cpennero obmiero o6paszoBanusi «buonorus», nzydaemasi Ha 6a30BOM YpOBHE,
SIBJIICTCS O0SI3aTEIBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB IPEJAMETHOH O00JIACTH
«EcTeCTBeHHO-HAYyYHBIC TTPESIMETHIY.

Jnst u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CpeaHEro o0Iero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 vaca (1 gac B Heneno).



COIEP KXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorus kak Hayka (2 yaca)

buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMM, TEXHUUYECKUMH U JPYTHMH
€CTECTBEHHBIMH Haykamu, ¢unocoduelt, ITHUKOH, dCTeTUKO W TpaBoMm. Poms Oumonoruu B
(hopMUpOBaHNU COBPEMEHHON HAay4yHOU KapTUHBI MUpa. CrucremMa OMOIIOrHYeCKUX HayK.

MeTozas! mo3HaHUA )KUBOW NMPUPOJIEI (HAOIIOAEHNE, SKCIIEPUMEHT, ONMCAHNUE, U3MEPEHUE,
KJ1accu (GUKaIus, MOJENMPOBaHE, CTATUCTHYECKast 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[TopTpetst: Y. dapsun, I'. Menaens, H. K. Konbuos, /. Yorcon u ®@. Kpuk.

Tabnuis! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBD.

JlabopaTtopHble H NpaKTHYECKHE PA0OThI:

[Tpaktnueckas paboraNe 1. «lcnonmp3oBaHue pa3TUYHBIX METONOB IPU H3yYEHUU
OMONIOrMYECKUX 0OBEKTOBY.

Tema 2. 7Kusble cucrembl 1 ux opranusanus (1 yac)

Kupble cuctembl (OMocHCTeMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW PUPOJIBI.

CpoiictBa OmocucTeM © UX pa3zHooOpazue. YPOBHM OpraHu3alud OWOCHCTEM:

MOJIEKYJIIPHBIM,  KJIE€TOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJISILIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOreoeHOTUYECKuH), OnochepHbIi.
JdemoHcTpanum:

Tabmunel u cxembl: «OCHOBHBIE NMPU3HAKU XU3HW», «YPOBHU OpraHU3alluU >KUBOU
MIPUPOIBIY.

O6opynosanue: moaens monekyisl JJTHK.

Tema 3. Xumuueckuii cCOCTaB U CTPoeHHe KJIeTKH (8 4acoB)

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE  BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEeMEHTHI. Boga 1 MuHEepasibHbIE BEIECTBA.

OyHKIIMU BOABI U MHUHEpPAJIBHBIX BeHIeCTB B KieTke. llogmepikanue OCMOTHYECKOTO
OanaHca.

benku. CocrtaB u crpoeHne 0eiaKkoB. AMHHOKHCIIOTH — MOHOMEpHI OenkoB. HesameHnmblie
U 3aMEHUMble aMHHOKHCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYNbI (MepBUYHAS, BTOPUYHAS, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa O6enkoB. buonorndeckue GyHKIMNA OCITKOB.

@®epmeHThl — Ouojoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTHUBHBIN IEHTD,
cyoctpatHas  crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuumst  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBoasl: MOHOCaXapuasl (TIHOKO3a, pudo3a U Ae30Kcuprudo03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W ToJucaxapuabpl (Kpaxmani, TJIUKOreH, IeJToao3a). buomornueckue QyHKInm
yTJIEBOOB.

Jlununer:  tpurnunepuasl, Gochomunuapl, crepouasl. ['mapodunabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu nmunuaoB. CpaBHEHUE YrieBOJIOB, OCIKOB U JIMIUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u gynkuuu JAHK. Crtpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crtpoenue u
(byHKIMH.

IMuronorust — Hayka o kierke. KierodyHas Teopuss — nNpuUMep B3aUMOACHCTBUA UACH U
(akTOB B HAYYHOM MO3HaHUHU. MeTOIbl U3y4eHHUs KIIETKH.

Knerka kak nenocrtHas xuBas cucrema. O0mue mpu3HaKy KJIETOK: 3aMKHYTas Hapy>KHas
MemOpaHa, mosekyisl JIHK kak reneTnueckuil anmnapat, CUCTeMa CHHTe3a Oerka.

Tunel KIETOK: JyKapuoTHYecKas U IpokapuoTuueckas. OcoOEHHOCTH CTPOEHHUS
IpokapruoTudeckon kieTku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUUECKONW KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOM, )KUBOTHOW M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOUHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKLHH.
[Tna3zmatnueckass MemOpaHa, e€ cBoiictBa M ¢yHkuuu. lluTormmasma u e€ OpraHOMIBI.
OnnomemOpanHbie opranou sl kinetku: DIIC, annapar I'onbmpku, iu3ocoMsl. [TonyaBToHOMHBIE
OpPraHoMJbl KIJIETKH: MUTOXOHIpPHH, Iactuabl. [IponcxoxaeHne MHUTOXOHAPUN M IIACTULL.
Buns! nnactun. HememOpaHHble opraHoOn/Ibl KIETKU: pUOOCOMBI, KJIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KT'yTUKH. DyHKIIUM OPraHOUO0B KJIETKH. BKiItoueHus.

Snpo — peryasaTopHbli neHTp kieTku. CTpoeHue spa: siiepHas 000I04Ka, Kapuornja3ma,
XPOMATHUH, SAPBIIKO. XpPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIann, M. [llneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pankiaun, K. M. bap.

[uarpammsel:  «PacrpeneneHne XMMHYECKHMX 3JIEMEHTOB B HEXUBOW  NPUPOAEM,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B KUBOM IPUPOIEN.

Tabmuner u cxemsl: «llepuoanueckass Ta0nMIla XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAbI», «brnocunTes 6enkay», «CTpoeHne MoJeKyibl 0enka», «CtpoeHue GpepMeHTay,
«HyxnennoBbie kucnotsl. JIHK», «Ctpoenune monexkynsl AT®», «CTpoeHne 3yKapuoTHY€CKOM
KIeTkn», «CTpoeHue >KMBOTHOM KieTkw», «CTpoeHHE pacTUTENbHOM KiIeTkn», «CTpoeHue
MIPOKAPUOTUYECKOM KIIeTKU», « CTpoeHUE sapa KIETKNY, « YTIAEBOIbD, «JIMTUIbD».

OOopyznoBaHHe: CBETOBOM MHKPOCKOI, 00OpyHOBaHME s INPOBEACHUSA HAOIIONEHHH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MHUKpPOIpENnapaThl pacTUTEIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH (EPMEHTOB (Ha
IIPUMEpE aMUIa3bl UJIM KaTalasbl)».

JlabopatopHast pabora Ne 2. «M3ydeHue CTpOEHHUsS KJIETOK pAcCTeHUH, >KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U UX OMUCaAHHUE».

Tema 4. 7ZKu3HeaesiTeJJbHOCTb KJIeTKH (6 YacoB)

O6men BemiecTB, uiId MerabomusMm. Accumwiinus —(IUIacTUYeCKUd  oOMeH) W
JUCCUMUJISILINS (SHEpPreTudeckuii oOMeH) — ABe CTOPOHBI €MHOrO Mpolecca Mmetadonusma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U SHEPIHH B MOHUMAaHUU MeTabonu3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHblii. Ponbk depmenToB B oOMeHe
BEIIECTB U IIPEBPAICHUH SHEPTHH B KIICTKE.

®otocunTe3. CBertoBass W TeMHOBas (as3el QorocuHTe3a. Peakuum QoTtocuHTe3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HAaUeHHE (POTOCHHTE3a ISl )KU3HH Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha GOTOCHHTE3 M CIOCOOBI TTOBBIIIEHHSI €r0 ITPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocHHTe3. XEeMOCHHTEe3upyrolye OakTepuu. 3Hau€HHE XEMOCHUHTe3a IS JKU3HU Ha
3emuie.

OHepreTuueckuii obMeH B  kieTrke. PacuiensieHue  BeIIeCTB, BBbIIEICHHE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE. DTambl SHEpreTuueckoro ooMena. I'nmukonus. bpoxxenue u
ero Buipl. KucinopogHoe OKuCIeHHME, UM KIETOYHOE JbixaHue. OKHUCIUTEIbHOE
bochopunuposanue. D HHEeKTUBHOCTH FHEPreTUYECKOro OOMEHa.

Peakium wmatpuuyHoro cuHte3a. I'eHermueckas wuHbpopmamus u JHK. Peammzanus
reHeTndyeckoi mHpopManuu B KieTke. |'eHeTHdeckuid Ko M ero cBoicTBa. TpaHCKPHUMIHS —
matpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Dtansl TpaHcnsuuu. Koguposanue
aMHHOKHCIIOT. Poib prbocom B OGnocuHTe3€e OenKa.

Heknerounsle ¢opmbl xku3Hu — Bupycel. Mcrtopus otkpeitua BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHSI M KU3HEHHOTO IUKJIa BUPYCcoB. bakteprodaru. bonesan
pacTeHUi, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBA€MbIE BUpycaMu. Bupyc uMMyHoepHUIINTa YeT0oBEKa

(BUY) - Boszoymautens CIIM/la. OOpatHasi TpaHCKpHIIIHMS, peBepTaza W HHTErpasa.
[IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.
JdemoHcTpanum:

[Toptpetsi: H. K. Kosbios, [I. . UBanoBckuii, K. A. Tumupszes.

Tabmuust u  cxembl: «Tunel  nutanus», «Metabomuszm»,  «MHUTOXOHIPUAY,
«QHepreTuyeckuii ooMen», «Xiopommnacty, «Porocuntes», «Crpoenne JHK», «Crpoenue u
¢byHkuuonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuit  kom», «Bupycei»,
«baktepuodparn», «Crtpoenue u ku3HeHHbIH 1uka Bupyca CIIWMa, O6akrepuodaray,
«Penmukamus JJTHK».

O6opynoBanue: monenu-anmmkanun «Yasoeane JJHK u tpanckpunuus», «buocunTes
6enkay», «CTpoeHue KiIeTku», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3MHokeHHe U HHAUBHAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 yac)

Knerounslii 1K, WM KU3HEHHBIH UK KiIeTku. MHTepdaza m murto3. [Iporecchr,
npoTekarone B uHTepdaze. Perumkanus — peakuuss matpuunoro cuHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTUN. JIUIUIOMIHBIA W TaljJouJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uTomornyeckue OCHOBBI Pa3MHOXKEHMSI U MHIUBUIYATIbHOTO Pa3BUTHS
OpraHH3MOB.

Jenenne xnetkn — muro3. Cragum mutos3a. Ilporeccel, mpoucxopsiive Ha pasHbIX
CTaJusIX MUTO3a. BHOIOrn4ecKuii CMBICII MUTO3A.

[TporpamMmupyemas rubeiib KIeTKU — aronTo3.

@®opmbl  pa3sMHOXKEHHS OpraHM3MoOB: Oecnojoe U monoBoe. Buael OGecronoro
PasMHOXKEHUS: JIeJICHHE HaJBOE, IMOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €r0 3HAYEHHE I
CEJIEKLIUU.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cragun meiiosza. Ilponeccsl, npoucxoasume Ha craausix Mmeiosza. IloBenenue
XpomocoM B Meio3e. Kpoccuarosep. buosornueckuil CMbICI M 3Ha4YE€HUE MEH03a.

["ameTtorenes — mporiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1070BbIE JKeme3bl:
CEMEHHUKHM M snYHUKU. OOpa3oBaHUE U Pa3BUTHE IOJOBBIX KIETOK — raMer (CHepMaTo30u[,
AilIeKJIeTKa) — crepMmartoreHe3 H oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHULEKJIETOK H
cnepmaTto3onioB. Omiogorsopenue. [laprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpHMOHAIbHOE pa3BUTHE (IMOpHOTeHe3).
Otanbel SMOPUOHAJIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKUBOTHBIX: ApPOOJIEHWE, TacTpyJIsALus,



opra”orenes. [loctamOproHansHOe pa3BuTHe. THUIBI MOCTAIMOPHOHANIBHOIO Pa3BUTHS: HPSIMOE,
HenpsMoe (JMYMHOuYHOe). BiusHue cpenpl Ha pa3sBUTHE OPraHU3MOB, (DAKTOPbI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct n passutue pacteHuil. OHTOreHe3 [IBETKOBOI'O PAaCTEHUs: CTPOCHUE CEMEHH, CTAIUU
pa3BUTHS.

JdemoHcTpanum:

Tabmune! u cxembl: «DoOpMbI pa3MHOKEHHSI OpraHU3MOBY, «JIBOIHOE OIJI0JOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE paCTEHUI», «/leleHne KIeTku
Oaxrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIA UK,
«Pemmkanus JJTHK», «Mutos», «Melo3», «lIpamoe n Henpsmoe pasButue», «l'amerorenes y
MJIEKOIUTAIOLIMX U Ye0BEKa», «OCHOBHBIE CTaANHM OHTOICHE3a.

O6opynoBaHue: MHMKPOCKON, MHKpomnpenapaTsl «CriepMaTo30uabl MIIEKOIMUTAIOIIET0»,
«nnexierka Milekonuraroumero», «KapuokumHe3 B KIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-anniaukanus «Jlenenue kinerkn», monens JJHK, monens metadazHoit XxpoMOCOMBI.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

JlaGopatopHas pabota Ne 3. «HaOmronenne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHast pabora No 4. «M3yueHHe CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacjieAcTBEHHOCTh M H3MEHYMBOCTH Opranu3sMoB (9 yacoB)

IIpenmer w 3amaum reHetuku. Mceropuss pasBuTuss reHeTUKH. Ponbs nuronoruu u
SMOpHOJIOTUU B CTAHOBJIEHUU M€HETUKH. Bkiiaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TeHeTHKH (THOPUAO0TIOTMYECKUM, LHUTOreHETHYECKUH, MOJIEKYISIPHO-
reHetudeckuii). OCHOBHBbIE T€HEeTHUECKHE MOHATUA. [ eHeTnyeckas CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAacClIeJOBaHUs  IPU3HAKOB, YycTaHoBJIeHHble [I'.  Menzaenem.
MoHoru0puiHoe cKpelBaHue. 3aK0H equHO-00pa3us THOpHUI0B epBoro nokoJyieHus. [lpasuio
JOMUHUPOBAaHUA. 3aKOH pacUIelIeHusl Npu3HakoB. ['mmore3a umcrorsl ramer. [lomHoe u
HEIOJIHOE IOMUHHUPOBAHHUE.

JuruOpunHoe ckpelmuMBaHMe. 3aKOH HE3aBUCHMMOIO  HAaCJIEJOBAHMsI  IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AUTMOPUIHOIO CKPELIMBAaHUA. AHAJIM3UPYIOLIEE CKpPELIMBaHUE.
Vcrionb30BaHUE aHAJIM3UPYIOLIETO CKPEIMBAHM I ONpeIeJIEHUs FeHOTHIIa 0COOH.

CuenneHHoe HacienoBaHue npu3HakoB. PabGora T. MopraHa 1o CreJIEHHOMY
HacJIeZIOBaHUIO FeHoB. HapylieHue crenieHus reHoB B pe3yJIbTaTe KPOCCUHT0BEPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHeTnYecKue KapThl.

I'enernka noma. XpoMOCOMHOE OIpeleIcHHE 101a. AYTOCOMBI M IIOJIOBBIE X POMOCOMBI.
I'omorameTHsle M rereporamMeTHble OpraHu3Mmbl. HacimenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUaBl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAacIeACTBEeHHas. Ponb cpensl
B HEHACJIE/ICTBEHHONM H3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIIMOHHON HM3MEHYUBOCTH.
Bapuannonnslil psaa u BapuannonHas kpuBas. Hopma peakunu npusHaka. KonndecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYHUBOCTH.

HacnencrBennasi, Wiu reHOTUINYECKasl, U3MEHUYUBOCTh. KoMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u TOIOBOM Mpolecc — OCHOBA KOMOWMHATUBHOM H3MEHYUBOCTH. MyTallMoHHAs
n3MeHunBOCTh. Kiaccuopukamust MyTanuid: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHBIE. YacroTa u



OpUYUHBl MyTauuii. MyTareHHsie (pakTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEICTBEHHON
n3menunBoctu H. M. BaBunoaa.

BresinepHas HacIeACTBEHHOCTh M1 U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
TreHEaJIOrMYeCKiii, OJM3HEIOBbIN, [UTOTEHETHYECKUN, OMOXUMUYECKUH, MOJEKYJSAPHO -
reHetnueckuii. COBpEMEHHOE OMNpelesIeHHe TEeHOTUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHpOBaHUE, B ToM uuciie ¢ nomomsio [1I[P-ananu3a. HacnenctBenneie 3a0oneBaHus
4ernoBeKa: TeHHble Oone3Hu, OOJe3HW C¢ HACJIEACTBEHHOW MPeapacroioKeHHOCTHIO,
XpoMocoMHble Oose3nu. ComaTudyeckue U TreHepaTuBHble MyTalnud. CTBOJIOBBIE KIIETKH.
[IpuHIIMTIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOMUIAKTUKU U JICUEHUS T'eHETUYECKUX
OonesHeill. MenuKo-reHeTHYeckoe KOHCYJIbTUPOBAHHE. 3HAuE€HHE MEIUIIMHCKOM TeHETHUKH B
MPeIOTBPAICHUH 1 JICUEHUU TeHETHUYECKUX 3a00JIeBaHM YeIoBeKa.

JdeMoHcTpanuum:

[Toptpetsi: I'. Mennens, T. Mopras, I'. ne @pus, C. C. UetBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuuel u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHHUE U €T0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH PpACHICIJICHUsT M €ro LMUTOI€HEeTHYecKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durubpunnoe ckpenmBaHue», «lluTomoruueckue OCHOBBI AUTHOPUIHOTO CKpPEIIMBAHUSIY,
«Meino3y», «B3anMoaencTBre aJuIeIbHBIX T€HOBY, «I'€HETUYECKUE KapThl PACTEHUM, KUBOTHBIX
U 4yenoBekay, «l'eHeTnka mojia», «3aKOHOMEPHOCTH HACIEIOBAHUS, CUEIJIEHHOTO C IOJIOMY,
«Kapuotumnbl 4YenoBeka H OKHBOTHBIX», «Buasl wu3MeHunBocTH», «MomudukanuoHHas
M3MEeHUNBOCThY, «HacnenoBanue pesyc-haktopay», «['eHeTnka rpynn KpoBw», «MyTalmoHHas
W3MEHYUBOCTbY.

OO6opynoBanue: Mojenu-anmmuMKanuu «MoHoruOpuaHOe CcKpemmBanue», «HemomHoe
JOMUHUpOBaHUEeY», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOI H
Mukpornpenapat «/pozoduna» (Hopma, mytanuu GOpMbl KPbUTLEB M OKPACKH Tela), repoapwHii
«I"0pox MOCEBHON».

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaGopartopHas padota Ne 5. «M3ydueHne pe3yabTaToB MOHOTHOPUIHOTO M TUTUOPUIHOTO
CKpEIIMBAHUA y IP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas padora Ne 6. «3yuenne MmoaupuKkanoOHHON U3MEHYMBOCTH, IIOCTPOEHHE
BAapUALMOHHOIO psifia U BApHALMOHHON KPUBO.

JlabopatopHass pabora Ne 7. «AHanu3 wMyTanmuii y Apo3oduiasl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTraBieHHE U aHAJIU3 PO OCIOBHBIX YEJIOBEKay.

Tema 7. Cenexkuusi opranu3mMoB. OcHOBbI 0M0TeXHOJI0THH (3 Yaca)

Ceneknys Kak HayKa M Mpoliecc. 3apoKIeHHe CeJIeKIu U JoMecTukanus. Yuenue H. U.
BaBunoBa o 1eHTpax NPOUCXOXKACHHS M MHOTr0o0Opa3us KyJIbTYPHBIX pacTeHuid. LleHTps
PO CXOXKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, ITAMM.

CoBpeMeHHble METO/bI CelIeKIMU. MaccoBblif U MHIUBUyaTbHBI OTOOpPHI B CEJIEKLUU
pacTeHu# M XUBOTHBIX. OleHKa dKCTephepa. baM3kopoCTBEHHOE CKpEIMBaHNUE — HHOPUIUHT.
Unctass nwHUsA. CkpenmBaHWe 4YUCTHIX JUHUKA. [erepo3wc, wunam TuOpuUaHAs cuia.
HeponctBennoe ckpemmBanue — ayropuauar. OtnanéHHas tulOpuau3anus u e€ yCIexwu.
HckyccTBEHHBII MyTareHe3 M MOJIYYEHHE MNOJUIUIONAOB. JIOCTHMKEHUS CEJEKIMU pPACTEHUH,
YKWBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosoruss Kak OTpacib NPOU3BOJACTBA. ['€HHass MH)KEHEpUsA. OTalbl CO3AAHUSA
pexombunanTHo JIHK u Ttpancrennsix opranusmoB. Kinerounas wumkeHepus. Kiierounsie
KyJbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHKHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOrMYECKHEe U JTHueckue mnpoodsembl. MO —
IFeHETUYECKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypus, I'. /. Kapneuenko, M. @. l1BaHOB.

Tabmuubl u cxembl: KapTa «LleHTpbl HTPOMCXOXKIEHUS U MHOT000pas3usi KyJbTYPHBIX
pactenuii», «Iloponbl fOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paborel akagemumka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouorexnonorun», «Kierounsle KyJIbTypbl U KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSKM IUIOAOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX035iCTBEHHbIE PACTEHUS.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

OKCKypcusi«OCHOBHBIE METOABI M JIOCTHXKEHUS CEeNEKLUH PAaCTeHHUH M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIH yYacTOK, B TEIJIMYHOE
XO035HCTBO, JJAOOPATOPHUIO ArPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoOnIMOHHAsA OMoJI0THS (9 YacoB)

[Ipennoceiku BO3HMKHOBEHUS SBOJIIOIMOHHON TEOpUH. DBOJIOLNHMOHHAS Teopus U €€
MecTO B Ouo0run. BiusiHue 3BOIIOIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.

CunerensctBa HBoolMU. [laneoHTonOrMueckue: IMOCIEIOBATENLHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIeTONMCH, epexoaHbie ¢popMbl. buoreorpaduyeckue: cxoncTBO
u paznmuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W PA3NUYMs SMOPHOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUUYECKNE: TOMOJOTUYHBIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMUECKUX ITyTeH Yy BCEX OPraHNU3MOB.

OpomounonHass Tteopuss Y. JlapBuna. Ilpeamocbulku BO3HHMKHOBEHMS JapBUHHU3MA.
JIBuKylMe CuJIbl  3BONMIONUU BHAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pECypCcOoB, HeompenenéHHas HM3MEHUYHMBOCTb, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBII 0TOOD).

Cunretnyeckas Teopus 3Bomonuu (CTD) u e€ 0CHOBHBIE TTOJIOKEHHUSI.

Muxkposposmouus. [Tomynsnus kKak eAMHUIA BUA U BOJIOLUH.

JBrxyume cuibl ((GakTopbl) SBOMIONUM BUIOB B NpUpoae. MyTallMOHHBIA Mpolecc U
KOMOMHAaTUBHAs HW3MEHYMBOCTb. [lomynauuoHHBIE BOMHBI W JApeild renos. M3omsauus u
MUTpaLusl.

EctectBeHHBIli 0TOOp — HampaBistiomiuii (axkrtop 3Bomonuu. DOpMbI €CTECTBEHHOTO
orbopa.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJtonuu. [Ipumepsl npucnocoOaeHuit
y OpranuzMoB. ApoMopd 036l U UANO-aJAITAIIH.

Bun u BunmooOpasoBanue. Kputepunm Buma. OcHOBHble (HOpPMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3KOIOrnIecKoe.



MaxposBomonus. QopMbl 3BOMONMH: (puleTHUecKas, AUBEPreHTHAs, KOHBEPreHTHas,
napauienbHas. HeoOpaTumocTs 3BOIOLUY.

[Tpoucxoxaenue oT HECIEUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyronias
crienuajm3anus. AI[aHTI/IBHaSI paguanus.
JdeMoHCcTpanuu:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. [Jdapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuubsl u cxembl: «Pa3BuTHe OpraHMYecKOro wmupa Ha 3emiey», «3apoibllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «®Dopmbel OOpsObI 32 CyIIECTBOBaHHEY,
«EcrectBennblii  otO0p», «MHOrooOpasue coOpToOB pacTteHui», «MHoroodpasue MOpox
KUBOTHBIXY, «[lomynsanuny, «MyTtanuoHHas U3MEHYUBOCTBY, «ApoMopdo3b1»,
«Unuoamantamuuy, «OO0mas gereHepauus», «/Brwxynme cuibl 3Boouny, «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymiectBoBaHue», «llpucnocobieHHOCTh
Opranu3MoBy, «I eorpaduyeckoe BU1000pa3oBaHNe), « IKOIOTHUECKOE BUA000Pa30BaHUEY.

ObopynoBaHue: KOMIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op MJIOI0B U
ceMsiH, Koyekuus «[IpuMepsl 3alUTHBIX TPUCIIOCOOICHUN Y )KUBOTHBIX», MOJieNb «OCHOBHBIE
HaIpPaBIEHUSI SBOJIOIUNY, 00bEMHAsI MOAieNb «CTpOeHHe TOJIOBHOI'0 MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapta wmupa, Komnekuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHui», Mozaenb anmuukanus «llepekpéct xpomocom», BIaKHbIE MpenapaThl
«Pa3Bute Hacexkomoro», «Pa3BuTtue mnArymku», MukKpomnpenapaT «J/lpozoduna» (HOpMa,
MyTaluu (GOpMBbl KPbUIHEB U OKPACKH TEJIA).

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlaboparopHas pa6ora Ne 1. «CpaBHeHUE BIUI0B 10 MOP(OJIOTHUECKOMY KPUTEPHIO.

JlaGopaTopHass pabora Ne 2. «OmnmcaHwe TmNpPUCIIOCOOIEHHOCTH OpraHm3dmMa W eé
OTHOCHUTEIBHOI'O XapaKTepay.

Tema 2. Bo3uukHoBeHue u pa3Butue xku3Hu Ha 3emie (10 yacos)

JloHay4yHbIe MPENCTABICHUS O 3apOKIACHUM XU3HHU. HaydHbIE TMIIOTE3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOuMoreHe3 M maHcrnepMmus. XHUMHUYECKas 3BOJIOLHUSA. AOUMOTEHHBIM CHUHTE3
OpPraHMYEeCKUX  BELIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOATBEPXKIACHUE
XUMHUYECKO# 3Bomronuu. HavaneHbie stanbl 6uonorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAaHHBIX CTPYKTYP U BO3ZHUKHOBEHHUE IPOTOKJIETKU. IlepBble KiIeTku u ux
sBommonus. @opMUpPOBaHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butue xum3Hum Ha 3emsie mo o9pam U nepuopam. Kartapxell. Apxeiickas u
nporepo3oiickass dpbl. Ilameo3olickas 3pa W e€ mnepuoabl: KeMOPUHCKUN, OPJIOBHKCKHM,
CUITYPUICKHM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa U €€ MePUOJIbl: TPUACOBBIN, FOPCKUIN, MEIOBOM.

Kaitno3zorickas apa u € rnepuosl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIOTCHOBBIM.

XapaKkTepucTUKa KiaMMaTa M TeO0JOrM4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl IBOIIOLUN
pPacTUTEIBHOIO U JKUBOTHOIO Mupa. Apomopdosbl y pacrteHuil U kuBOTHBIX. llosBiieHue,
pacuBeT U BBIMUPAHME TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4eckoro MuUpa Kak OTpakeHue 3BOMOLHUH. OCHOBHBIE CUCTEMAaTHYECKHE
IPyIIbl OPraHU3MOB.

OBONIOLIMSL  YelNOBEeKa. AHTPONOJIOTMS Kak Hayka. Pa3BuThe MpeACTaBICHUN O
IIPOMCXOXKJIEHUU YesloBeKa. MeTopl u3yueHus aHTponoresesa. CxoJIcTBa U pa3iMyuus YeI0BEKa
1 )KMBOTHBIX. CHCTEMAaTU4YECKOE NTOJIOKEHUE YETIOBEKa.



HBwxymme cunbsl  ((akTtopel) aHTponorenesa. HacnencTBeHHass HW3MEHYMBOCTH U
€CTEeCTBEHHBIN 0TO0p. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN Tpy/la, MbIIIJICHHE,
peub.

OcHOBHbIE CTaJAMM W BETBU 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBEK yMeEINbli,
Yenosexk mnpsaMoxonsamui, YenoBek Heanaepranbckuid, Yenosek pasymsbiii. Haxonku
HCKOIMAaeMbIX OCTATKOB, BpPeMs CYIECTBOBaHUS, 00JaCTh paclpoCTpaHeHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOICOMIHAS (EBpa3uiickas), HErpo-
aBcTpajoujHas  (9KBaTopuaiibHas), MOHTOJIOMJHas  (a3MaTCKO-aMepUKaHcKas).  YepTsl
IIPUCIIOCOOJIEHHOCTH IPEACTABUTENCH UEJIOBEUECKUX pPac K YCIOBHSAM CyIIECTBOBAHMSL.
EnuncrBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBus.

Tabmuusl u cxembl: «Bo3HukHOBeHHe COIHEUHOW cucTeMbl», «Pa3BUTHE OpraHHMYECcKOro
mupa», «PacrturenpHas knerka», <«KuBorHas kierka», «lIpokapuoTudeckas KieTKay,
«CoBpeMeHHasi CHCTeMa OpraHM4ecKoro mupa», «CpaBHEHHE aHATOMUYECKUX 4Y€PT CTPOCHUS
YeJI0BEeKa U 4eJI0BEKOOOPa3HbIX 00e3bsH», «OCHOBHBIE MECTA MaJeOHTOJIOIMYECKHX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4eloBeKa», «/lpeBHeimme moau», «lpeBHue monu», «llepseie
COBpPEMEHHBIE JII0IN», «Yern0BeuecKue pacol.

O6GopynoBanue: Mymspku — «lIpoucxoxkaenue denmoBeka» (OOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpoNa, HeaHAepTaliblla, KPOMaHbOHIIA), CIENKU WM M300pakeHUsI KaMEHHBIX OpYAMii
MEepBOOBITHOIO YeJoBeKa (KaMHHU-4OMIephl, pyOuia, ckpedia), TeoXpoHOJoru4eckas tadbiumua,
KosteKus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U NpaKTHYeCKHEe PA0OThI:

[Tpaktuueckast pabora Ne 1. «/3ydyeHne uckomaeMbIX OCTaTKOB PACTEHHUI M KUBOTHBIX B
KOJIIEKLUAX) .

DKCKypcHsi «IBOIIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeauecKuil Myseil).

Tema 3. Opranu3zmMsbl U OKpy:xa0IIas cpeaa (5 yacos)

Okonorust Kak Hayka. 3ajauyd M pas3lenabl AIKOJIOTMH. MeTonbl 3KOIOIMYeCcKUX
UCCJIEJIOBAHUN. DKOJOrMUECKOE MUPOBO33PEHIE COBPEMEHHOI O YETIOBEKA.

Cpensl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBEHHasd,
BHYTPHOPraHU3MEHHAS.

Okonoruueckue ¢akropsl. Kiaccupukanus skojoruyeckux (pakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 3K0I0rnueckux (pakTOpOB HA OPraHU3MBI.

AbuoTtnyeckue  (akTOpbl:  CBET, TeMIepaTypa, BiIaxHOCTb. dDoTomepuoausMm.
[Tpucrnoco61eHusT OpraHU3MOB K JICHCTBUIO a0MOTHUYECKHX (DAaKTOpOB. brojlornueckre puTMel.

buotnueckue  QaxTopsl. Buabl OnoTHUecKMX ~ B3aUMOJEHCTBUIM:  KOHKYpPEHLUS,
XMIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAJU3M, HEeWTpaiu3M. 3HaueHHE OUOTUYECKUX
B3aUMOJICHCTBUHN I CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIIECTBAX.

OKOJOrMYecKre XapaKTepUCTHKH monyasiuud. OCHOBHbIE TOKa3aTeNd IOIMYJISIIIHU:
YUCIEHHOCTh, MJOTHOCTh, POXXKIAEMOCTh, CMEPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MONYJIALUHU U €€ perysnus.

JdeMoHcTpanuu:

IToptpetsl: A. I'ym60mabat, K. @. Pynbe, 3. I'ekkens.



Tabmuubl u cxemsl: kapta «lIpuponnsie 30Hb 3emin», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTAa YUCIECHHOCTH MOMYJSILHUU
uHpy3opun-Ty henbkn», «llumesbie nemnmy.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopHas pa6ota Ne 3. «Mopdomornueckne 0cCOOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OOUTAHUS.

JlabopaTopnas pabora Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas pabota Ne 2. «[1oacyéTr MIOTHOCTH MOMYISAIUN pa3HBIX BUOB PACTCHHID.

Tema 4. Coo6mecTBa u 3koj0orudeckue cucrembl (10 yacos)

CooOmiectBo  opranm3mMoB  —  OuomeHo3.  CTpykTypbl — OHWOIEHO3a:  BHAOBaf,
MPOCTPaHCTBEHHAsI, Tpoduueckas (mumesas). Buasi-nomuHanTel. CBs3u B OHOIIEHO3E.

DKonorudeckue cucreMbl (9KocucTemsbl). IloHsaTHe 00 SKOcHMcTeMe M OHOreoleHOo3e.
@OyHKLUNOHAJIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJYLEHThl, KOHCYMEHTBl, PEIYyLIEHTHI.
KpyroBopor BemecTs M MOTOK 3HEPrUM B 3KocucTeMe. Tpodudeckue (MHUIIEBBIE) YPOBHU
skocucteMbl. IlumeBble menu u cerd. OCHOBHBIE IOKa3aTelIM »HKOCHCTEMbI: Omomacca,
HOPOAYKIHA. ODKOJIOTMYECKHEe MNUPAaMUAbL: MPOAYKLUH, YHMCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOWYMBOCTh, CAMOpPETYJIsNUs, pa3BuTHe. CyKileccHsl.

[Tpuponnble SKOCHCTEMBI. ODKOCHUCTEMBbl 03€p M peK. ODKOCHCTeMa XBOMHOro WiH
IIMPOKOJIMCTBEHHOI O JIeca.

AHTpONOreHHbIE KOCUCTEMBI. ATrpo’KOcHCTEMBbI. Y pOoskocucTeMbl. buonoruueckoe u
XO03sIICTBEHHOE 3HaUE€HUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢pakTop ycToWunBOCTH 3KOCHCTeM. CoxpaHeHHE OHOIOTrHYECKOTO
pazHooOpa3zus Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u CTpykTypa Ouocdepsl.
XKuoe BemectBo U ero (pyHkunu. OcoOeHHOCTH OMocdepbl Kak TI00aTbHONH IKOCHCTEMBI.
JluHaMu4eckoe paBHOBecue 1 oOpaTHas cBsi3b B Omocdepe.

KpyroBopotrsl BemiecTB M OHMOreOXMMHMUYECKHE IUKIBI 3JIE€MEHTOB (yrjepoaa, as3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpOroreHHble n3MeHeHus B ouocdepe. I'modanbubie
9KOJIOTUYECKUE MPOOIIEMBI.

CocyuiectBoBaHue NpUpoabl U yenoBedecTBa. CoxpaHeHne Onopa3HooOpa3us Kak OCHOBA
ycroiunBocTH 6nocgepsl. OCHOBA pallOHAIBHOTO YNPABJIEHHs MPUPOJHBIMU PECYypcaMu U UX
ucroJib30BaHue. JlocTxkeHns OMONIOruu U 0XpaHa MPUPOJIBIL.

JdemoHcTpanum:

[TopTpetsi: A. JIxx. Tenciu, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmuusl u cxemsl: «lIuiessle nenu», «buoneHos: cocrtaB u cTpykrypay, «IIpuponHsie
coobmiectBay, «llemum nuTaHus», «IKojoruyeckas nupamuiay, «buochepa U uenoBex»,
«JKocucTeMa IIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHCTeMa XBOWHOro Jeca», «buoueHos
Boioéma», «ArpoueHo3», «lIpuMepHble aHTPONOrCHHBbIE BO3ICHCTBUS Ha HPHUPOAY»,
«BaxHelne MCTOYHUKM 3arps3HEHUs BO3JlyXa M TPyHTOBBIX Boa», «llouBa — BakHenmas
cocrasisttonias Onocgepsl», «DakTopsl Aerpaganuu nouBy, «llapaukossiit 3¢ dexT», « PakTophI
pazvoaKTUBHOTO 3arpsi3HeHus onocdeprl», «O061mas ctpykTypa ouocdepsi», «Pacnpoctpanenue
XKHU3HU B OHocdepe», «O30HOBBINA 3kpaH Ouocdepsl», «Kpyrosopotr yriiepoga B Ouocheper,
«KpyroBopot a3ora B mpupoae».

O6opynoBanue: MO/ €/b-alIUINKAL s «Tunuunsle OMOLICHO3BD», repbapuit
«Pactutenbuble  cooOmiecTBa», komtekuun — «buoneno3», «Bpemurenn — BaxHeHmmx



CEeNIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu U KOJUIEKUMH PACTEHUH M JKUBOTHBIX,
MpUHAJIeKALIME K pa3HbIM 3KOJOTMYECKUM Ipynnam ogHoro suaa, Kpacuas kaura Poccuiickoi
Denepannu, n300pakeHUss OXpaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMU A

Cormacuo ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHMS K pe3yjibTaTaM OCBOEHUS
00y4aronMMHKCs IPOTPaMM CPEIHEro oOuiero o6pa3oBaHUs: IMYHOCTHBIM, METAIIPEIMETHBIM U
MpEAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buosiorus» BbIAEICH bl
CIENyIOIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CaMOOIpPEACIICHHUIO,
HaJlu4yhe MOTHBAUUM K OOy4YeHHMIO OWOJOrHH, ILeJCHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeXIeHni JTMYHOCTH Ha OCHOBE KJIFOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTHUS
OMOJIOrMYECKOro 3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTM  II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, IPUCYIIUMH  CHUCTEME
Ouonornueckoro o0pa3oBaHMs, HAJIUYHE HSKOJOTHYECKOr0 MPAaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTh LEJIU U CTPOUThH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs mpeaMmera «buosiorus» nOCTUraroTCs B €IUHCTBE
y4eOHON M BOCIHTATEIHLHON NEATEIIBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMHU
COLMOKYJbTYPHBIMU, UCTOPHUECKIMHU U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TMOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMUS,
CaMOBOCTIMTaHUSI U CAaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW IMO3HMIIMU JIUYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY M IPABOMOPAIKY, YEJIOBEKY Tpyla M CTapllieMy IOKOJIEHHUIO, B3aUMHOIO
YBaXXEHHUS, OEpPEKHOr0  OTHONIEHUS K  KYJAbTYpHOMY  HACIEAWI0 H  TPaTUIUAM
MHOTI'OHallMOHaJIBbHOro Hapoaa Poccuiickoit denepanniu, NpUpOJE U OKPYKAIOLIEH Cpee.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHUS yueOHOro mpenmeTa «buomorusy» AOIKHBI OTpaXkaTb
TOTOBHOCTh U CITIOCOOHOCTh O0YYaromMXcsi PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHHX
yOeXJeHul, COOTBETCTBYIOIIMX TPAaJULMOHHBIM ILIEHHOCTSIM POCCHUIHCKOro oOIlIecTBa,
paciMpeHre KU3HEHHOTO OIbITa W OMbITa JEATEIHHOCTH B MPOIECCE pealn3aldd OCHOBHBIX
HaIlpaBJIEHUM BOCIIUTATEIbHOMN JAESITEIbHOCTH, B TOM UHCIIE B YACTH:

1)rpa:xkaancKoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMHM OOydYaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCcTBa;

OCO3HAHUE CBOMX KOHCTHUTYIHMOHHBIX MpaB U O00S3aHHOCTEH, YBa)KEHHUE 3aKOHA W
MIPaBONOPAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHrH Y4eOHBIX M M03HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CHIOCOOHOCTh  OMpPENEsATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOUIEHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YyMEHHUE yYHUTHIBATh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMHU YOEXKIECHUSMHU, KYJIbTYPHBIMHU IIECHHOCTSMH U COIIHATbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHMYECTBY B TMPOLIECCE COBMECTHOI'O BBIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB IpU 00CYXKJIEHUH CIIOPHBIX BOIIPOCOB OMOJOTUYECKOT0 COIEpIKAHMS,;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIMTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCUIMCKON TPaXkTaHCKOW MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTM niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOIl SI3bIK U KYJBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAITMOHAILHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEOUI0O U TaMATHUKAM TPHUPOIBI,
JNOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE U pa3BUTHE
OWONIOTHH, TOHUMAaHUs 3HAYCHHS OMOJIOTUH B IIO3HAHUU 3aKOHOB TTPUPOIBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOI'0 OOIIIECTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOro Hapo/a;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'0 MTOBEICHHUS;

CIOCOOHOCTh OLIEHHMBATh CHTYAaI[MI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJIa B IOCTPOEHHE YCTOMYUBOrO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJAUTENSIM, CO3/IaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHHSATHS [IEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBHH C TPAJAMUIMSIMHU HAPOJIIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHMYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas SCTETHUKY ObITa, HAYYHOrO0 M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHUE SMOLIMOHAIILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHMIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMIJICHUE MPOSBISATH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnUTaHUsA, (GOPMHUPOBAHMS  KYJAbTYPbl 310pPOBbSI U
IMOLUMOHAIBHOTO (J1aroNoJIy4YHus:

MOHMMaHUE U peann3anus 310poBOro U 0e30macHoro odpasa KU3HH (30pOBOE MUTAHHE,
COOJIIOIeHNEe TUTUEHUYECKUX TMPaBUI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATHI U OTABIXA,
perynspHas ¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHWMAaHWE IIEHHOCTH TMpaBUJ WHIWBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBEJICHUS B CUTYALUAX, YTPOXKAIOLUIUX 3/JOPOBBIO U )KU3HU JIHOJeil;

OCO3HAHHWE TOCIEICTBUNA M HEMPUSITUS BPEAHBIX MPUBBIYEK (yHMOTPEOJICHUS aJIKOTOJs,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0I00He;

TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTMUECKON U COL[MAIbHOI HAalpaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHULIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSATENILHO  BBIMOJHATH  TaKylO
JeSITEIbHOCTD;



HMHTEpEC K pa3Iu4HbIM chepaMm mpodecCHOHATBHON NesATETbHOCTH, YMEHUE COBEpIIAThH
OCO3HAaHHBIN BBIOOP Oy Iy1IeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TFOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMO00pa30BaHUIO HAa MPOTSKEHUH BCEH
KU3HH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHPO/e KaK UCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OMbITa IJIAHHUPOBAHUS
MIOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KaIOIIEH CPEasl;

OCO3HAaHME TI100ATBHOT0 XapaKTepa SKOJOTHYECKUX TPOOJIEM U MMyTeH UX PeIeHUS;

CIOCOOHOCTH HCIIOJIb30BATh NMPHOOPETaEMBbIE IPH U3YyYEHUU OMOJIOTUU 3HAHUS U YMEHHUS
MpU PEIIeHUH MPOOJIeM, CBSI3aHHBIX C pPAlMOHAIBHBIM IPUPOAOIOIL30BaHIEM (COOIIIOICHUE
MpaBUJl MOBEIEHUS B MPHUPOJE, HAMPABICHHBIX HAa COXpPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdeps);

AKTUBHOE HENpUATHE AEHCTBUM, NMPUHOCALIMX BpEI OKpPYXKaIleld NpUPOIHOU cpene,
yYMEHHE MPOrHO3UPOBATh HEOIArOMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HaJM4Me pPa3BUTOr0 3KOJIOTMYECKOrO0 MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITA
JESATEIbHOCTH  HKOJIOTMYECKOM  HAlpaBJIEHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS HMMH B
[I03HaBATEJIbHOM, KOMMYHUKATHUBHOM U COLMAJbHON IPAKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTHYECKON AEATEIIbHOCTH YKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

cOpPMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKM U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOIO Ha JAHAlOre KyJbTyp,
CIMOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTa B MOJHUKYJILTYPHOM MHUDPE;

COBEPLIECHCTBOBAHME SI3bIKOBOM M YUTATENILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJEH CTBUS
MEXAY JIOJAbMU U TO3HAHUS MHUPA;

IIOHMMaHHE CHenUPUKN OMOJOTMM KaK HayKH, OCO3HaHMs €€ polu B (OpMHpPOBaHHUU
paloOHaIbHOIO HaAYYHOI'O MBILUIEHUS, CO3JJaHUH LIEJIOCTHOIO MPEACTABIECHUS 00 OKpYXaloLleM
MHUpE KaK O €IUMHCTBE TMPUPOJBI, 4YeIOBeKa M 00ImecTBa, B TO3HAHUH MPUPOIAHBIX
3aKOHOMEPHOCTEN U PELICHUH ITPOOJIEM COXPAHEHUSI IPUPOIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJIi COBPEMEHHOM IHMBWIM3AIMH: 00ecredeHus
HOBOT'O YPOBHSI pa3BUTUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTeH BhIXOJa U3 TI00ATBHBIX
9KOJIOTUYECKUX MPoOIieM U obecrieyeHus mepexoja K yCTOWYUBOMY Pa3BUTHIO, PALlMOHAILHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUU B LIESX MOBBIMICHHS OOIICH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (PyHKUIUOHAJIbHOU
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IpU U3y4EHUH OHOJIOTUY;

[IOHMMaHHE CYIIHOCTM METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIOJb30BaTh IOJydyaeMble 3HAHHUS JJId aHalu3a U OOBSICHEHUS SBJICHUIM
OKpPY’)KaIOIIEro MHpa W TMPOUCXOISIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOIy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUSA JUISL pPELICHUS
po0JieM B peasibHBIX JKU3HEHHBIX CUTYAIUSX;



OCO3HAHUE LIEHHOCTU HAayYHOW [eATEJbHOCTH, TOTOBHOCTh OCYILIECTBIATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BAHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUH MO OHOJOrMM B COOTBETCTBHH C JKHM3HEHHBIMH
MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS y4deOHOro mpenmera «buomorns» BKIIOYAIOT:
3HauuMble 1 (OPMUPOBAHHUA MHUPOBO33PEHUS  OOyYaAIOLIMXCS  MEXIUCHUIIIMHAPHBIE
(MeXmpenMeTHbIe) O0LIeHayYHbIE TIOHATH S, OTPAXKAIOIINE IIETOCTHOCTh HAYYHON KapTHHBI MUpa
U creru(puKy METOJ0B [T03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIECTBO, SHEPIHUs,
sBJICHHE, TNPOLIECC, CUCTeMa, Hay4dHbId (akT, HPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIEe0BaHUE, HaOIIOEHNUE, U3MEPEHUE, IKCIEPUMEHT M JPYrux), YHUBEpCaJIbHBIE
yueOHbIe AeHCTBUS (II03HABaTeIbHbIE, KOMMYHUKAaTUBHbIE, PEryJIATUBHbIE), 00ecleunBaroIe
¢dopmupoBaHue (YHKIHOHAJIBHOM I'PAaMOTHOCTH M COLMAIbHOM KOMIIETEHIMH OOydaroLuxcs,
CIIOCOOHOCTH o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHPOBO33pEHUECKUE 3HAHHUA M YHHMBEpCalbHble YydeOHbIE IEHCTBHS B IO3HABAaTEIbHOH H
COLIMAJIHOM NMpPaKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOECHHUS IpPOrpaMMbl CpeIHEro odmiero odpa3oBaHUs
JIOJKHBI OTPaXKaTh:

Osi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH 1CHCTBUAMU:

1)0a3oBble JJoruuecKue AeHCTBHS:

CaMoCTOSITENIbHO (POpPMYNIHpOBaTh M aKTyaldM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHWM 3HAHUN MNPUEMBI JIOTMYECKOTO MBILIUICHNUS (aHajIu3a,
CHHTE3a, CpaBHEHMs, KJaccHU(UKaluu, OOOOUICHUS), pPACKpPHIBATh CMBICT OHOJOTHYECKHX
MOHATUH (BBIAEISITh UX XapAKTEPHBIE IPU3HAKU, YCTAaHABIMBATh CBS3U C IPYTMMHU IOHATUSAMN);

ONpenensaTh LENU JEATENbHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPHUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIbHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCIOJb30BaTh OMOJIOTMYECKUE TMOHATHS AN OOBSCHEHHUS (AKTOB U SIBJIEHUH >KUBOMN
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHUs (MHAYKTUBHBIE, JEIYKTUBHBIEC, 110 aHaJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYMS B PacCMAaTPUBAEMBIX SABJICHUX, (HOpMyIMpOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CpPEe/ICTBa JUIsl MPECTABJICHUS CYLIECTBEHHBIX CBSA3eH U
OTHOULICHUH B M3y4aeMbIX OMOJOMUECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHM pa3HOro poja,
BBISIBJIGHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIIEHHUs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepHAJIbHBIX
1 HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLCHUBATh COOTBETCTBHE PE3YJbTATOB LIEJSM,
OLIEHUBATh PUCKU MOCIIEIACTBUM NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE TIPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

2)6a30Bble HCCJeA0BATENbCKUE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHCKY METOJIOB
peIIeHUs TPAKTHY €CKUX 3134, IPUMEHCHHIO Pa3JINIHBIX METOJIOB ITO3HAHHSI,

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANH, TPeOOPA30BAaHUIO U MPHUMEHECHUIO B YYCOHBIX CHUTYallHsSX, B TOM YHCIE ITPU
CO3JIaHMH YYEOHBIX M COLMAIBHBIX MIPOCKTOB;

(GbopMUPOBATh HAYIHBIA THIT MBIIUICHUS, BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETHLHOCTH H
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh TPHUYMHHO-CICJCTBCHHBIE CBSI3M W AaKTyallM3UpOBaTh 3aJady, BBIIBUTATh
TUNOTe3y ©€ pelIeHus, HaXOAWTh apryMeHTBl Ul JOKa3aTelIbCTBA CBOWX YTBEPXKICHHA,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX Y CIIOBHSIX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICSITECITHHOCTH;

YMETh HHTEIPUPOBAThH 3HAHUS M3 PA3HBIX IMPEIAMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJICH, NpEIJiaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OPUEHTUPOBATHCSA B PA3TUYHBIX MCTOYHHKAX WMH(pOpMaIuu (TeKCTe y4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOTOTHIECKHX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPEICTaBJICHUS, KPUTHYECKH OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUMBOCTH;

bopMyTHpOBaTh 3aMpPOCHl M TPUMEHSATH pPa3IMYHBIE METOABI TMPH TIOUCKE U OTOOpE
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCMOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cCpencTBa NHpu pabore ¢ OHUOIOrHYEcKOM
uHbopMaIUel: TPUMEHATh XUMHUYecKHue, (pu3nueckue M MaTeMaTUYeCKUe 3HAKH M CHUMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUTHl  WH(OpPMANHUHA, WHPOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH €l CTBUSIMU

1)o61menue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH
CY)KIICHUSI OTHOCHTEIILHO BBINOJHEHUS TMpeyiaraeMod 3a/Jaud, Yy4YUTBIBATh HMHTEPECH U
COTJIACOBAaHHOCTh TIO3HUIIHNA JPYTUX YYACTHUKOB TUAJIOTA UIIH JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, MPENOCHIJIOK BOSHUKHOBEHHSI KOH(QIMKTHBIX CUTyallui, yMETh CMSIr4aTh KOH(JIMKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CpEICTB.

2)coBMeCTHAs 1eITEeJIbHOCTD:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(bopM B3aMMOAEHCTBYS MTPU PEILICHUN y4eOHO! 3a1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJIATh IJIAH JIEHCTBUM, PACIPENENATh POJIM C Y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLUEHUBATH MJEH C MO3ULUU HOBHM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1)camoopranusanmsi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMs JJIs BBUIBJICHUS IPOOJEM W MX pEIIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K XUBOM IPUPOJE, CBOEMY 30POBBI0 U 310POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATH I1O3HABATEIbHYIO JAESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABIIATH IUIAH PELICHUs MPOOJIeMbl C YU4ETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIbIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIIAM;



BJIQ/ICTh HaBBbIKAMHU MO3HABATENbHONU pedieKCUN KaK OCO3HAHHUS COBEpIIAEMBIX JEHCTBHI
Y MBICIIMTEJILHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, UCIIOIH30BATh MPUEMBI pedaexkcun
JUTSL OIEHKH CHTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PHUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIKCHHIO;

MPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTHUX MPH aHAIIM3€E PE3yJIbTAaTOB JACSITEIHHOCTH;

3)npunsiTue cedst U APYrux:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX MPH aHAIIM3€E PE3yJIbTAaTOB JE€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIbTATDI

[TpenmeTHble pe3yabTaThl ocBoeHUs nporpammsl COO no 6uonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue 11 yuebHoro mpeamera «buosorus» HaydHble 3HAHHSA, YMEHUS U
CrIoCOObl JIEHCTBMM 110 OCBOGHHUIO, HMHTEPHNpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JeATeIbHOCTH MO TMOJYYEHUIO HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUI B pa3lMYHbIX Y4EOHBIX
CUTyallUsiX, a TaKXe B peaJbHBbIX XHM3HEHHbIX CHUTYyallUsiX, CBS3aHHBIX C Ouojorueil. B
nporpamMme NnpeiMeTHbIe pe3yIbTaThl HPEICTABICHBI 110 F01aM 00y4eHusl.

[IpeameTtHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JIOJKHBI OTPaXKaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJIM OMOJOTMM B CHUCTEME HAyYHOrO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 33/1a4;

YMEHHE PACKPbIBAaTh COJEprKaHHE OMOJOrMUECKUX TEPMUHOB M MOHSATHI: KU3Hb, KJIETKA,
opranu3M, Merabonu3M (0oOMeH BelecTB U MpeBpallleHue HHEepruu), TroMeocTas
(camoperyisaiusi), YypOBHEBas  OpraHu3alldsd  JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEIECHUE
(penpomyKuusi), HaCIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE;

yYMEHHME H3y1araTb OMOJIOTMYECKHE TeOopuHu (KJIETOYHasi, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajJbHasl J0rMa MOJEKYJsipHOH Ouosnoruu), 3akoHsl (I'. Mennensa, T. Moprana, H. U.
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3us U IPOUCXOXKIAEHUS KyIbTypHbIX pacTtenuid H. 1.
BasuiioBa), onpenensaTh TpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHUE BJaJleTh METOAAMU HAay4yHOrO MO3HAHUS B OMOJOrMM: HAOMIOJEHUE M ONHCAaHUEe
KMBBIX CHUCTEM, IIPOLIECCOB M SBJIEHMH, OpraHu3alus U MpoBeleHHEe OHOJIOrHYecKoro
JKCIIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIENYyEMbIMU
BEIMYMHAMHU, OOBSICHEHHE IIOJyYEHHBIX DPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHUI,
TEOPHUI U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM I1OJIyUEHHBIX PE3YJIbTATOB;

YMEHME BBIIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U JYKapHOT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BELIECTB U
MIpEBpAIlleHNs] SHEPrUU B KIIeTKe, (POTOCHHTE3a, MIACTMYECKOTO M SHEpPreTHuecKoro obMmeHa,
XEMOCHHTE3a, MUTO3a, Meil03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS, UHIMBUyaIbHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS JJI1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBJICHUM, JJ1s IPUHSATHS MPAKTUYECKUX PEIICHUI B MTOBCETHEBHOM JKU3HHU C 11eIblo0 00ecredeHus
0€30IacHOCTH CBOETO 3/I0pOBBbSI M 370POBbS OKPYXKAIOUIMX JIOACH, COOJIIOACHUS HOPM



IPaMOTHOTO TIOBEACHUS B OKpYXKalolled NPUPOAHOH cpene, NMOHUMAaHHE HEOOXOAMMOCTH
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul pallMOHAaIbHOIO
MIPUPOJIOTIOIH30BAHMS,

YMEHHME pellaTh 3JEeMEHTapHble T'€HETHYeCKHEe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEILMBaHUE, CLIEINIEHHOE HAcCJe0BaHUE, COCTABIIATh CXEMbl MOHOIMOPHUAHOTO CKPEIMBAaHUS
JUIS TIpeJICKa3aHUs HacJieJOBaHuUs IIPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHble U MpaKTUYecKue paboThl, COOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKH OLIEHUBATh M HHTEPIPETHPOBATH HWH(GOPMALNIO OHMOIOTHYECKOrO
COZIEpXKaHUs, BKJOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUA W3 PA3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBOM MH(pOpMalMy, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STHUECKUE ACIIEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OMOJIOT MU, METUIIMHE, OMOTEXHOJIOTUN;

YMEHHME CO37aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHblE cooOleHus, o00o0uas
OMONIOrMYecKyl0 HMH(GOpPMALMI0 U3 HECKOJIbKUX MCTOYHUKOB, TIPaMOTHO MCIOJb30BATh
MOHSATHIHBIN armapaTt OMOJOTHH.

[IpeameTtHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 11 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MecCT€ M POJM OMOJIOrMH B CHCTEME HAy4YHOrO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIaZ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpP’KaHUE OMOIOrMUYEeCKUX TEPMUHOB U MOHATUI: BUJ, TOMYJISALMS,
reHO(OH, DJBONIOIUS, ABWXKYIIUE CHIbl ((PaKTOpbl) HBOIIOIUHU, MPUCITOCOOJICHHOCTD
OpraHu3MoB, BHA000pa3oBaHHe, JKOJOrHueckue (aKkToOpbl, HKOCHCTEMA, TPOIYILIEHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, LIeNU MU TaHUsI, IKOJIOrn4YecKkas nupaMua, 6uoreoneHos, onocdepa;

yYMEHME u3iaraTb OUOJIOTMYECKHE TeopuH (dBosonMoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS 3BOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apoasliiieBoro cxoacrsa K. M.
bapa, yepenoBanus riaaBHBIX HampasiieHud u nyted sBomouuu A. H. Cesepuosa, yueHus o
ouocdepe B. 1. BepHanckoro), onpeaensTs rpaHUIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHME BJAJ€Th METOAAMM HAYYHOrO MO3HAHMsS B OMOJIOrMM: HAOJIOJEHUE U OINMCaHHE
KHUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alus U IpOBEJEHUE OHOJOTHYECKOro
OKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMBbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIIOIb30BAHHBIX HAyUYHBIX IOHATHH,
TEOPHUI U 3aKOHOB, YMEHUE JI€NaTh BBIBOJbI HA OCHOBAHHMH I1OJIy4E€HHBIX PE3YJIbTATOB;

YMEHHUE BBLIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHsI OMOIOrH4YEeCKUX 00BEKTOB: BHJIOB,
HONYJSIUMKA, MPOIYLIEHTOB, KOHCYMEHTOB, pEIYyL[EHTOB, OHOreol€eHO30B U 3KOCHUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACJIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJ1000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHu3MOB, JEUCTBUS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, IIEpeHOca BEIEeCTB U MOTOKA SHEPIrUU B IKOCHUCTEMAaX, aHTPOMOTeHHbIX U3MEHEHUN
B DKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX LHMKIOB B
ouocdepe;

YMEHHE NMPUMEHATh MOJIyYeHHbIE 3HAHUS A1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, 7S] MPUHATUS IPAKTUUECKUX PELICHUH B MOBCEIHEBHOM KU3HU C IENIbI0 00€CeUeHUS
0€30MacHOCTH CBOETO 3/I0pOBbSi M 3I0POBbS OKPYXKAIOUIMX JIOAEH, COOJIOAECHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKalollled NpUpPOJHOM cpene, MOHMMaHHE HEOOXOIUMOCTU



UCIIOJIb30BaHM JOCTH>KEHUN COBPEMEHHOMU Ouosioruu 11 paLMOHAIBHOIO
MIPUPOJIOTIOIH30BAHMS,;

YMEHHME pellaTh 3JEMEHTapHble OMOJOrMYecKHe 3a/layd, COCTABJIATH CXEMbI IepeHoca
BEIIECTB U SHEPrUH B dKOcUcTeMax (Lery NUTaHus);

YMEHHE BBIIOJIHATL Ja00OpaTOpHble U MpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHUYECKH OLEHWBATh U HHTEPHPETHPOBATh WHGOpPMAIMI0 OHOIOTHMYECKOro
COZIEpXKaHUs, BKJIOYAIOUIYIO0 IICEBJOHAYYHBbIE 3HAHMSI M3 PA3IMYHBIX MCTOYHMKOB (CpencTBa
MaccoBOM HMH(pOpMaluy, HAY4YHO-TIOMYJSIPHBIE MaTepHUalbl), paccMaTpUBaTh TI100aIbHbIE
9KOJIOTMY €CKUE TTPOOIIEMbI COBPEMEHHOCTH, ()OPMHUPOBATH 11O OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

yMEHHE cO37aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTMUYECKYI0 HH(OpPMALMI0 U3 HECKOJIbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJb30BaTh
MOHATHIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecrBoyacos DJIEKTPOHHBIE
Ne HaumeHnoBanuepasneioB u
n/n TEMIPOrpamMMbl Bcero Koutpoabubiepadornl | IpakTnuyeckuepadoThl (1ponnic)
oOpa3oBaTe/bHbIEPECYPCHI
bubmnoreka [IOK
L bronoruskakiayka 2 05 https://m.edsolcf ru/7f41c292
5 JKuBbIe CHCTEMEBI B UX 1 bu6moreka [IOK
OpraHHu3aLus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKHUI COCTaB U CTPOEHHUE 8 1 bu6moteka [IOK
KJIETKU https://m.edso0.ru/7f41c292
bub6morexa IIOK
4 HHSHE S ATEBHOCTE KT ° https://m.edsoo.ru/7f41¢c292
Pazmuoxenue u
5 WHJIUBUIyaIbHOE pa3BUTHE 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HacnencrsenHocTs u 9 15 but6mmoreka [JOK
U3MEHYUBOCTbOPIaHU3MOB https://m.edsoo.ru/7f41c292
7 CenekuusiopraHu3MoB. 3 bu6moteka [IOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



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

11 KUIACC

KoanuecrBouacon DJIeKTPOHHbIE

Ne HaumeHOBaHMepa31eioB | (undppoBbie)

n/n TEMIIPOTrPaMMbI Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPCHI
but6mmoreka [JOK

1 C) 0 9 1
BOTOMHOHHATDHOMOTA https://m.edsoo.ru/7f41cc74
5 BoO3HHMKHOBEHUE U pa3BUTHE 10 05 bubmuotexa IIOK
KU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
OpraHusmsbl 1 bu6moteka [IOK
3 5 1
OKpy’Karolascpena https://m.edsoo.ru/7f41cc74
CooOwiecrTBa 1 bu6moreka IIOK
4 10
9KOJIOI M4 E€CKUECH CTEMBbI https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95
I[TPOTPAMME '



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

YYEBHO-METOJAMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISI YYEHUKA

1.buonorwus, 10 knace/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunoneproe obmectBo «M3narensctBo «IlpocBemienuey.
2.buonorus, 11 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox pen.

[Taceunuka B.B., AknmonepHoe o6mectBo «M3naarensctBo «IIpocBenienue.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1.B B. [laceunux u ap. buonorus. [loypounsie pazpadotku. 10 kmace (mocobue nis

YUUTENS).
2.B.B. Ilaceunuk u ap. buonorus. Paboune nporpammer. 10 - 11 knaccer.

IHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection.edu.ru

2. https://resh.edu.ru

3. http://ebio.ru/ - snexTponHbIii yaeOHUK «bromorus

4. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
5. http://evolution2.narod.ru/index.htm - sBomonus

6. http://ecologysite.narod.ru/index.html - sxomorust



https://resh.edu.ru/

