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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke mporpamMmbl MO OMOJOTHU TEOPETHUECKYIO OCHOBY IJISi OMpPEIeNICHUs
MOJAXO0/J0B K (OPMUPOBAHUIO coOAepKaHUsA ydeOHoro mnpeamera «buonorus» cocTaBuIn:
koHnentyanbHbie mojoxkeHus ®I'OC COO o B3anMo0OyCIOBJICHHOCTH IIEJICH, COJIepKaHuUs,
pe3yNbTaTOB OOYYEHUSI M TPEOOBaHWN K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, TIOJIOKECHHS 00
O0IUX TENSIX U MPUHITUIIAX, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obmero oopazoBanus B Poccutickoit Deaepannu, a TakKe MOJOKEHUS O cielupruKe ONOIOTHH,
e 3HAYCHUWU B TMO3HAHUU >KUBOM MPUPOJLI U OOECIEUEHUU CYIIECTBOBAHUS YEIOBEYECKOIO
obmectBa. CoryiacHO Ha3BaHHBIM IMOJIOXKEHUSM, ONPECICHbBl OCHOBHBIE (DYHKIIMU MPOTPaMMBI
10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Guosioruu Ja€T MPEACTABICHHE O IEIX, 00 00IIeH CTpaTeruu 00ydeHus,
BOCIIUTAHUSI W pa3BUTUS OOYy4YaIOIIMXCA CpeacTBaMu YydeOHoro mnpeamera «buonorus»,
ompenensieT 00s3aTeIbHOe TPEIMETHOE COJIEp)KaHUe, €r0 CTPYKTYPY, paclpelesieHHe IO
pasznenaM U TeMaM, PEKOMEHIyeMYIO IMOCJIeI0BATeIbHOCTh U3YyUEHUs y4eOHOTrO Marepuaia C
Y4ETOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO MpoIlecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMNXCS.

B nporpamme 1o OHOJOTMM TaKkKe YUUTHIBAIOTCS TpeOOBaHMS K TUIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yibTaTaM oOydyeHHs B (POpMUPOBaAHUU
OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIBLHON NEATEIIbHOCTH/YUeOHBIX JNEUCTBUN 00YyUYaronIuxcs
110 OCBOCHUIO COJIEpKaHUs OUOJIOTHUYECKOT0 00pa30BaHUs.

B nporpamme no 6uosnorum (10—11 knaccel, 0a30BbIii YPOBEHb) PEATM30BAH MPHUHIIMI
MPEEMCTBEHHOCTH B HW3Yy4YeHUW Owuosoruu, Onarogapss yemMy B HEH MpocMaTpuBaeTCs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX C (DOPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MUPOBO33pPEHUS, IIEHHOCTHBIX OPHUEHTAlMM  JIMYHOCTH, DKOJOTUYECKOTO  MBIILICHUS,
NPEACTAaBICHU O 3J0pOBOM 00pa3e >KHU3HM U OEpEeKHbIM OTHOIIEHHEM K OKpY)KaroIIeu
npupoaHoii cpene. I[losromy Hapsimy ¢ u3ydeHHEM OOIEOMOIOTMUECKUX TEOPHM, a TaKxke
3HAHUWA O CTPOEHUU >KUBBIX CHUCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOTpaMMe M0 OUOJIOTUU YJI€JI€HO BHUMAaHUE MCIOIB30BAHUIO TOTYUYECHHBIX
3HAHUW B TMOBCEJHEBHOM JKM3HU [JI1 pEHICHUS TMPUKIATHBIX 3a7ad, B TOM YHCIE:
npodUIaKTUKA  HACJEJICTBEHHBIX  3a00JE€BaHMII  YelloBEeKa,  MEJAUKO-T€HETUYECKOTo
KOHCYJIbTUPOBAaHUS, OOOCHOBAaHUSI ~ DKOJIOTMUECKH  II€JIeCOOOpPa3HOr0  TOBEJIEHUS B
OKPY’KaroIEH MPUPOTHOUN Cpelle, aHAIN3A BIWSIHAS XO35IMCTBEHHOW IEATEIILHOCTH YEJIOBEKA HA
COCTOSTHUE TIPUPOJHBIX U HMCKYCCTBEHHBIX DKOCHUCTEM. YCUJICHHE BHUMAHUS K MPUKIATHOU
HaIpaBJICHHOCTH y4yeOHoro mnpeamera «buosnorus» MOPOAUKTOBAHO HEOOXOAUMOCTHIO
obecriedeHUsT YCIOBUM JUIsi  pEIICHUS OJHOM M3 aKTyalbHBIX 3aJlad  IIKOJBHOTO
OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas MpeanoyiaracT (HOPMUPOBAHHE Yy OOYYAFOIIMXCS
CIIOCOOHOCTH aJIalITUPOBATHCA K M3MEHEHUSM TWHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO
MHpa.

buonoruss Ha ypoBHe cpemHero oOiero oOpa3oBaHUs 3aHUMaeT BaxkHOoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHKME y OOYYAIONIUXCS MPEACTaBICHUN O HAYYHOW KapTHHE MHUPA,
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pacmupsier u 00001aeT 3HAHUS O JKUBOW MpHUpPOJAE, €€ OTIMYUTENbHBIX MpHU3HAKaX —
YPOBHEBOW OpraHM3allMM W 3BOJIIOLMH, CO3JAET YCJIOBHUS [JIS: MO3HAHUS 3aKOHOB >KUBOM
npuponbl, (GopMHpoBaHHS ~(PYHKIHMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO H
Oe30macHOro oopasa *U3HH, YIKOJIOTMYECKOTO MBIIUIEHUS, LIEHHOCTHOI'O OTHOIIEHHUS K KUBOU
IIPUPOAE U YEIOBEKY.

Bonbuioe 3HadueHne OHWOJOTHS HMMEET TakkKe JJid PEIICHUsS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 3a/a4 CpEAHEro OoOImero o0pa30BaHUA, COLMATIM3AIUN  OOYJArOIIMXCS.
N3yuyenne Ouonorun obOecrneuynBaeT YCIOBUS 1 (OPMUPOBAHUSA HHTEIJIEKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX U MH()OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphl, CIIOCOOCTBYET
UHTETpaly OMOJIOIMYECKUX 3HAHUN C MPEJCTABICHUAMU U3 JPYIHX Y4eOHBIX NMPEIAMETOB, B
YaCTHOCTH, (U3UKHU, XUMHH H reorpaduu. Ha3BaHHbIE MONOXKEHHS O TNpeTHA3HAYCHUU
yuebHoro npenmera «buonorus» cocTaBUIIM OCHOBY ISl OINIpEIeTICHHs MOAX0A0B K 0TOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEPKAHUS, IPEICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OT100p coxepxkanus yueOHoro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
NO3ULUNA KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUYaOIIHECS JOJIKHBI
OCBOWTH 3HAHUS U YMEHHs, 3HAUMMbIe 11 (POPMUPOBAHUS OOIIEH KYJIbTYpbl, ONPEACIISIONINE
aJIeKBaTHOE TIOBEJICHHE 4YEJIOBEKAa B OKPYXKAIOIIEW MPUPOJHON cpele, BOCTpEeOOBAHHBIE B
MOBCEIHEBHOM KU3HU U MPaKTUUECKOU aedarenbHocTu. Ocoboe MeCTO B ATON CHCTEME 3HAHUI
3aHUMAIOT DJIEMEHTBl COJAEpXKaHMsI, KOTOpble CIyXaT OCHOBOM i  (popMHUpOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa M LEHHOCTHBIX
OPUEHTALUSX JIUYHOCTH, CIOCOOCTBYIOIINX T'yMaHU3alUN OMOJIOTMYECKOro 00pa3oBaHusl.

CTpyKTypupoBaHHE COJAEpKAaHUS ydyeOHOro MaTepuajga B MPOrpaMMe IO OHOJOTHH
OCYIIECTBJIEHO C YYETOM IMPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUYUTEIbHBIX OCOOCHHOCTSIX
KUBOM TIPHUPOABI, O €€ YpOBHEBOW OpraHM3allMM U 3BOJIOLMHA. B COOTBETCTBUMM C 3THM B
CTPYKTYype y4eOHoro npeamera «bronaorus» BbIIEIEHBI CIAEAYIOIINE CONEPKATEIbHbIC JIMHUN:
«buonorus kak Hayka. MeTo/1bl HAy4YHOTO MO3HAHUY, «KileTka Kak OMOJOornYecKas CUCTEMay,
«Opranusm Kak Onosoruueckasi cuctema», «CuctemMa 1 MHOrooOpas3re OpraHnyeckoro Mupay,
«IBOMIOLUA )KUBOU IPUPOABD?, « IKOCUCTEMBI U IMTPUCYILAE UM 3aKOHOMEPHOCTHY.

enr u3yueHus yuyeOHoOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHHE
00yJarouMMucsl 3HaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allid >KUBBIX CHUCTEM
pa3HOTO paHra U NpuoOpeTeHHEe YMEHUI HCIO0JIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JIEUCTBUMN
B OTHOIIEHUU OOBEKTOB KUBOM MPUPOJIBI U PEILIEHUS Pa3INUHbIX )KU3HEHHBIX IPOOIIEM.

Joctuxenne Leau u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
00ecreunBaeTcsl pelICHUEM CIIEIYIOIUX 3a0a4:

OCBOCHHME OOYyYaIOIIUMHCS CUCTEMbl 3HAHUA O OHMOJIOTMYECKHX TEOPUSIX, YUCHHSX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TUNOTE3axX, MpaBUjIaX, CIYKallUX OCHOBOW Mg (HOPMHUPOBAHHUS
IPENCTABICHU O €CTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOrO IIO3HAHMS,
CTPOCHUH, MHOTOOOpa3suu M OCOOEHHOCTAX >KMBBIX CHCTEM pPa3HOTO YPOBHS OpTaHU3allMH,
BBLAAIOUINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTUH;



dbopmupoBaHre y OOYyYaronuXcsl MO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IpoIlecce aHann3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTHMH HAYYHBIX B3IJIAJIOB,
UJIeH ¥ MOJX0I0B K M3YUEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy OOydalmmxcs oOmel KylabTyphbl, (PYHKIIMOHAIILHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OLEHUBATDH SBJICHUSI OKPYKAIOIIETO MUPA KUBOW MPUPOIBI HA
OCHOBAHWH 3HAHUU U OTBITA, TIOJYUYCHHBIX NMPU U3YICHUN OMOIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCSd YMEHHMHA WJUTIOCTPUPOBATH 3HAYCHHE OWOJIOTUYECKUX
3HAaHUN B MPAKTUYECKOW NEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOIOTH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTHU TO3HAHUS YEJIOBEKOM >KMBOM MPHUPOJIBI,
HEOOXOJMMOCTH OEpeKHOr0 OTHOIICHHS K Hel, COOMIOACHHUS STUYECKUX HOPM IIpH
POBEJICHUH OMOJIOTUYECKUX UCCIIEeI0OBAHUI;

OCO3HAHHE IIEHHOCTU OMOJIOTMYECKHX 3HAHWM JJIsl TIOBBILIECHUSI YPOBHS SKOJOTHYECKOMN
KYJbTYPBI, U151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUW W YMEHHH B TIOBCETHEBHOW KU3HU IJIS OIEHKH
MOCTIEAICTBUI CBOEH ACSITENFHOCTH IO OTHOIICHUIO K OKpY’Kalolled cpeae, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHU 3a00JI€BaHUH.

B cucreme cpennero obuiero oopazoBanusi «buonorusy, usyyaemasi Ha 6a30BOM YpOBHE,
SBJIIETCSI 00S3aTENbHBIM Y4YEOHBIM MPEAMETOM, BXOJSIIUM B COCTaB MPEIMETHONW O00JacTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHD.

Jnst nuzydenus 6uosioruu Ha 6a30BOM YpOBHE CpeHEro o0Iiero oopa3oBaHusi OTBOJUTCS
64 gacos: B 10 kiacce — 30 yacoB (1 yac B Hepeno), B 11 kinacce — 34 yaca (1 1yac B Henemo).



COJAEPKXAHUME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMU
€CTECTBEHHbIMU HaykaMu, (uiocodueil, 3TUKOM, dCTeTUKOW U mpaBoM. Ponb Ouosnoruu B
(dbopMUpPOBAHNY COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJOTHYECKIX HaYK.

MeTop1 MO3HAaHUS KUBOU TPpUPOIbI (HAOIIOACHHE, SKCTIEPUMEHT, OMTUCaHKEe, U3MEPEHNE,
KJ1accu(uKaIys, MOICTMPOBaHUE, CTATUCTUYECKAst 00pab0TKa TaHHBIX).

JdeMoHCTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOJIBD).

JlabopaTtopHble M NpakTHYecKHe padoThbI:

[Tpaktnueckast pabora Ne 1. «Mcmosnbp3oBaHHE pa3IWYHBIX METOJOB MpPHU H3YyUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

Kusble cucteMbl (OMOCHMCTEMBI) Kak MpeAMET H3ydeHus Ouonoruu. OTiHune KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHMCTEM M HMX pa3HooOpazue. YPOBHU OpraHU3alud OHOCUCTEM:
MOJICKYJIAPHBIA,  KJICTOYHBIA, TKAHEBbIM, OPraHU3MECHHBIM,  MOIYJALMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTe0EHOTUYECKUH ), OMOCHEPHBIN.

JlemoHncTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MNPU3HAKH JKU3HW», «YPOBHH OPTraHHU3alUU >KUBOU
MPUPOJIBDY.

O6opynoBanue: mojaenb Mojiekyibl JITHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHM  COCTaB  KJIETKHM.  XHUMHUYECKHE  DJIEMEHTHI: MAaKpODJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMU BOABI M MHMHEPAJIBHBIX BelIECTB B KieTke. [lognepikaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMUHOKUCIOTH — MOHOMEPBI 0enkoB. HesameHumble
U 3aMEHHMbIE AMHHOKHUCIOTHl. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OE€IKOBOM
MOJIEKYJIbI (TIEpBUYHAsI, BTOpUYHAs, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHUECKHUE
cBoiicTBa OenkoB. buonornueckue GpyHKIUNU OEIKOB.

depmeHTHl — OHoJOrnyeckue KatanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp,
cyoctpatHass cneuupuunocts. Kodepmentsl. Buramunsl. Otnuuus QepMEeHTOB  OT
HEOPraHUYECKUX KaTAIN3aTOPOB.

VYrneBoabl: MOHOCaxapubl (TIII0KO3a, pubo3a U 1e30KcHpr003a), Jucaxapuibl (caxaposa,
JaKTO3a) W TMoJucaxapuasl (Kpaxmay, TJIWKOTEeH, IeJUIoj03a). buonmornueckue GyHKIuu
YTJIEBOJIOB.



Jlununer: Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapodunsHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMMUIOB KaK
VCTOYHHUKOB SHEPTUU.

Hyxkneunossie kucnotel: JIHK u PHK. Hykieotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢pynkuun JHK. Crtpoenne u ¢ynkuuu PHK. Buast PHK. AT®: crpoenue u
byHKIUH.

[{uronorus — Hayka o kierke. KiierouHas teopuss — npumep B3aMMOACHCTBHS UAEH U
(akTOB B HAYYHOM NO3HAHUH. MeTO bl U3YUEHHUSI KIIETKH.

Knerka xak 1ienoctHas xuBas cucrema. O0IMe NprU3HAKK KIETOK: 3aMKHYTasi Hapy KHasl
MeMOpaHa, mosekyibl JIHK kak reneTnueckuii anmnapar, CUCTEMa CUHTE3a Oellka.

Tumsl KJIETOK: JyKapuoTHyeckas H mpokapuoruyeckas. OCOOCHHOCTH CTPOCHUS
MPOKApUOTHYECKON KieTKu. Kierounas creHka Oaktepuii. CTpoeHHE 3YKapHOTHUIECCKOU
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAs CTE€HKA, MIIMKOKAIMKC, UX (PYHKIIHH.
[Ina3zmatuueckas mMeMOpana, e€ cBoiicTBa M (QyHkuuu. [lurommasmMa U €€ OpraHoupbl.
OpnomemOpannble  opraHouasl  kiuerku:  OIIC, ammapar  [oabaku,  JTU30COMBI.
[lonyaBTOHOMHBIE  OpraHOMABl  KJIETKU: MHUTOXOHAPWH, IUIacCTHABL.  IIpoucxoxaeHune
MUTOXOHJpUM U miuactua. Bunel miactua. HememOpaHHble OpraHouabl KIETKU: PUOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPHOIM, PECHUYKH, KIyTUKA. DOyHKIHH OPraHOWIOB KIIETKH.
BxiroueHus.

Anpo — perynsaTopHsblil neHTp kiaeTku. CTpoeHue sapa: sipepHas 000JI04Ka, Kapruoriazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Hnarpammelr:  «PacripenenieHne  XMMHYECKUX JJIEMEHTOB B  HEXKHMBOW MPUPOJIIE»,
«PacripeieneHre XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJILH.

Tabmuubl u cxemsbl: «llepuonnueckas TabauMUa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI  BOAb», «buocuHTe3 Oenka», «CTpoeHue Monekyybl Oenkay, «CrpoeHue
depmentay, «Hykneunosbie kucnotsl. JIHK», «Ctpoenne momnekynsl ATD», «Crpoenue
DYKapUOTUYECKON KIEeTKN», «CTpoeHHe 3KMBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOU
KJIeTKn», «CTpoeHHe MPOKAPUOTHYECKON KIETKN», «CTpOeHue sjpa KIETKW», «YTJIEBOABD»,
«JIunmuaey.

OO6opyoBaHue: CBETOBOM MHUKpPOCKON, 000OpyJOBaHUE JUIsl MPOBEICHUS] HAOJIOICHUIA,
U3MEPEHH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U OAaKTepUATbHbBIX
KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopnas pabora Ne 1. «3ydyeHue KaTaIUTHUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEpPE aMUJIa3bl UM KaTadasbl)y.



JlabopaTopuas pabora Ne 2. «lM3ydyeHue CTpOeHHS KJIETOK PACTEHUH, >KHBOTHBIX H
OakTepuil MoJ MUKPOCKOIOM Ha TOTOBBIX MUKPOIIPENapaTax u ux OMUCaHUEy.

Tema 4. /Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM METa00JU3M. AcCUMWIALMS (TUTACTUYECKUM OOMEH) |
JTUCCUMUJIISIUS (9HEPreTHUeCKuil 0OMEeH) — JIBe CTOPOHBI €IMHOI0 TMpolecca MeTadonu3Mma.
Posb 3ak0HOB coOXpaHEHUs BEIIECTB U SHEPTUH B IOHUMAaHUH METa00JIM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIi. Poms dhepMeHTOB B 00MEHE
BEILIECTB U NIPEBPALICHUN SHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3el ¢doTocunte3a. Peakiuu (orocuHTE3A.
OddektuBHOCTh (DoTOCHMHTE3a. 3HaueHUE (QOTOCHMHTE3a IS KU3HM Ha 3emie. Biusaue
YCIIOBUM cpeabl Ha (POTOCHHTE3 M CIOCOOBI TOBBIMIEHUS €T0 MPOAYKTUBHOCTH y KYJIBTYPHBIX
pacTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpYIoIIre OakTepuu. 3HAYeHHE XEMOCHUHTEe3a JUIsl KU3HU Ha
3emie.

DHepreTuueckuii oOMeH B KJeTKe. PaciemyieHwe  BEIIECTB, BBIJICJICHUE U
aKKyMYJINPOBaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTudeckoro ooMena. ['nukonus. bpoxxenue
u ero Buabl. KucnopomHoe OKUCIEHME, WM KIETOYHOE JbIXaHue. OKUCITUTEIbHOE
bochopunupoBanue. I HEKTUBHOCTh YHEPTETHUECKOIO0 0OMEHa.

Peakiuu wmatpuuHoro cuHte3a. [eHermueckas wuupopmamus u JIHK. Peamuzanus
reHEeTU4eCKO MH(popmanuu B KieTke. ['eHeThueckuili Ko U ero cBoicTBa. TpaHCcKpumus —
matpuusblii cunte3 PHK. Tpanciauus — 6uocunres 6enka. Dtansl TpaHciasuuu. Koguposanue
aMUHOKHUCTOT. Poibk pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢dopmbl xu3Hu — Bupycbl. HMcropusi otkpsitus BupycoB (. U.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS M JKU3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuii, >)kUBOTHBIX U Y€JIOBEKA, BhI3bIBaEMbIC BUpYycamMu. Bupyc ummyHnoaedunnta
yenoeka (BUY) — Bo3Oyautens CIIM/la. OO6paTtHast TpaHCKpUIIIUS, peBepTa3a U MHTErpasa.
[TpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBAHUIM.

JdeMoHCTpanum:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmuuet u  cxeMmbl: «Tunel  nutanus»y, «Metabomuzm», «MUTOXOHAPUS,
«QHepreTnyeckuii 0oMen», «Xioporacty, «Porocunres», «Crpoenune JTHK», «Ctpoenue u
dbyHkuuonupoBanue reHa», «CuHre3 Oenka», «l'eHernueckwii Kom», «Bupych»,
«bakrepuodarn», «Ctpoenue u xuzHeHHbld 1wmkia Bupyca CIINa, Oaxtepuodaray,
«Pemmukanmsa JIHK.

Oo6opynoBanue: monenu-ammmkanuu «Yasoenue IHK u tpanckpunuus», «buocunres
oenka», «CTpoeHHE KIETKN», MOeb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii MUK, WM JKU3HEHHBIA IUKI KiIeTku. MHTepdaza m mutos. Ilporeccsi,
nporekatoume B uHTepdase. Pemmkarus — peaknuss marpuudoro cunre3a JHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIH Ha0Op — KapuOTHUIN. JIUTJIOMIHBIA U TalIOUIHBIN XPOMOCOMHBIE



HaOopbl. XpomaTuabl. [{uTosornyeckne OCHOBBI Pa3MHOXKECHHS U WHIAUBUYATBHOTO PA3BUTHS
OPTaHU3MOB.

Henenue knetku — muto3. Cramum muto3a. [Ipomecchl, mMpoHCXOIsilMe HAa pa3HBIX
CTausAX MUTO3a. bHOIOrnYEeCKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@opMbl  pa3sMHOXKEHHMSI OpraHu3MoB: Oecrosoe © monoBoe. Buuabl  0Oecrnosoro
Pa3MHOXEHUS: JIeJIEHUE HaJBOE, MOYKOBAHUE OAHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuUE,
BEr€TaTUBHOE pa3MHOXKEHUE. MICKyCcCTBEHHOE KJIOHMPOBAaHUE OPraHUW3MOB, €r0 3HAYEHUE JJIS
CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUSI OT OECTIOJIOTO.

Meiioz. Craguu meiiosa. IIpoueccel, npoucxonsiiue Ha ctaausx menosa. [loBeneHue
XpoMmocoM B meno3se. Kpoccunrosep. brnosornueckuili CMbICH U 3HaYE€HHE MEN03a.

["ameTorenes — nporecc 0Opa3oBaHus MOJIOBBIX KIETOK Y KMBOTHBIX. [10JIOBBIE KeJe3bl:
CEMEHHUKH U siMYHUKU. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTo30u/,
AUIEKIIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIUILICKIETOK U
criepmaTo3onioB. OmnogoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOPHOHANIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIILHOTO Pa3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE, TacTpyJIAIIMS,
opranorenes. [ToctamOpruoHanbHOE pa3BuTHE. THITBI TOCTIMOPHUOHAIBHOTO PA3BUTHUS: TIPSMOE,
HenpsMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CLIOCOOHBIE
BBI3BIBaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOEHUE CEMEHHU, CTaAUU
pa3BUTHSL.

JlemoncTpanum:

Tabmuupl u cxembl: «DopMbl pa3MHOXKEHUST OPTaHU3MOBY, «/[BOHHOE OMIOJO0TBOPEHHUE Y
IBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pacTeHUu», «JleneHue KieTku
OakTepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI), «KIIETOUHBIN MUK,
«Pemmukamusa JHK», «Mwutosy, «Menos», «llpsamoe u Henpsamoe pazButue», «l'amerorenes y
MJIEKOIIMTAIOIINX U YEJIOBEKA», «OCHOBHBIE CTAINA OHTOTE€HE3 .

OO6opynoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«slinekneTka muekonuTaromero», «KapnokmHes B KJIETKax KOpEIIKa JyKa», MarHUTHAs
Moenb-anTuIuKamus «Jlenenue kimerkuy, mojens JIHK, moxens meTada3zHoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGopatopnas padota Ne 3. «HabGmrogenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTaxy.

Jlabopatopnas pabora No 4. «UM3yueHue CTpOCHHsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. HMcropust pa3BUTHA TE€HETUKH. PoOnb LMUTONOTMM U
HMOpPHUOJIOTUM B CTAHOBJIEHWM TEHETHKU. Bkiaj poccHilcKUX M 3apyOeXHbIX YYEHBIX B
pa3BUTHE TEHETHKUW. MeToapl TeHEeTUKH (TUOPUAOIOTUYECKUM, ITUTOTCHETUYECKUH,



MOJIEKYISIpHO-TeHETUUEeCKUi1). OCHOBHbIE TE€HETUYECKHUE MOHATHS. ['eHeThueckas CUMBOJIMKA,
HCIMOJIB3YEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH  HACIEOBaHUS  MNPHU3HAKOB, YycTaHOBJIeHHble [.  MeHaenem.
MonorubpuHoe CKpenmBaHiue. 3aKOH eIuHO0-00pa3usi THUOPUAOB IEPBOTO IOKOJEHHUS.
[IpaBuno JOMMHUPOBAaHUSA. 3aKOH pACLICIUICHUS IPU3HAKOB. ['MMOTE3a YUCTOTHI TaMer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JluruOpugHoe  CKpemmBaHWe. 3aKOH HE3aBHUCHMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHuecKue OCHOBBI JTUTHOPHIHOTO CKpCIIUBAHUA. AHAIM3UPYIOIIEEe CKpEIIUBaHHE.
Hcnonp30BaHre aHATM3UPYIOIIET0 CKPEITUBAHUS TSI ONIPe/IeTIEHUs] TEHOTHIIa 0COOH.

CueruieHHOe HacienoBaHue TIpu3HakoB. Pabora T. Moprana 1o CHEIJIEHHOMY
HACJIEIOBAaHUIO T€HOB. HapyllieHre cuerieHust reHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.

['enetrka mona. XpoMOCOMHOE OIPEICJICHUE MOoJIa. AYyTOCOMBI M TTOJOBBIE XPOMOCOMBI.
['omoramMeTHBIE M TreTeporamMeTHble OpraHu3Mbl. HaclienoBaHuWe TPHU3HAKOB, CIEIICHHBIX C
IIOJIOM.

N3menuuBocTh. Buapl HM3MEHUYMBOCTH: HEHACJEACTBEHHAsT M HacjIeACTBEHHas. PoIb
cpenbl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpUCTHKA  MOJAU(PHUKAIMOHHOU
M3MEHUYMBOCTU. BapuallMoOHHBIM psil ¥ BapualmoHHas kpuBas. Hopma peakuum mpu3Haka.
KosimuecTBEHHbIE M  KAuyeCTBEHHbIE TMPU3HAKU M WX Hopma peaknuu. CBoiicTBa
MOU(DUKAIMOHHON U3MEHUYHUBOCTH.

HacnencTBenHas, nim reHOTHINYECKAsA, M3MCHUNBOCTh. KoMOMHATHBHAS M3MEHUMBOCTb.
Meiio3 u MOJOBOM TIpollecCC — OCHOBa KOMOWHATHBHOM HW3MEHUYMBOCTH. MyTalMOHHAs
n3MeHYnBOCTh. Kitaccudukaius MyTalnuii: TeéHHbIe, XpOMOCOMHBIE, IeHOMHbIe. YacTroTa u
NPUYUHBI MyTaluii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYSCKHUX PSAIOB B HACIIECICTBEHHOMN
n3menunBocty H. 1. BaBuosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T'€HETHMKHM YEJIOBEKa:
reHeaJOTUUeCKUi, OJU3HEIOBbIN, IUTOICHETUYECKUH, OHOXUMHUYECKHH, MOJCKYJISIPHO-
renetnyeckuid. COBpPEMEHHOE OIPEJICICHUE TE€HOTUIA: ITOJHOT€HOMHOE CEKBEHUPOBAHME,
TEHOTUIIMPOBaHKUE, B TOM uuciie ¢ nomoinbto [I1[P-ananu3a. HacnencrBennbie 3abosieBaHus
YyeJoBeKa: TeHHble OoJie3HH, OO0Je3HM ¢ HACIEACTBEHHOM MPEeapacroyioKEHHOCTHIO,
XpoMOcOMHBIC Oosie3nn. ComaTHyeckue W TreHepaTuBHble MyTaruud. CTBOJIOBBIC KIIETKHU.
[TpuHIMIBI 3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPUIAKTHKY U JICUSHUS TCHETHYSCKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOoe KOHCYJIBTUPOBaHUE. 3HAUYCHUE MEAUIMHCKON TeHETHKU B
NpeAOTBPAICHUH U JICUCHUU T€HETUYECKUX 3a00JICBaHU YeIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuiel U cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro LMUTOTCHETUYECKass OCHOBa», «3aKOH YHCTOTBHI Tamery,
«JlurubpugHoe ckpemnuBanuey, «l{uTonorndeckue OCHOBBI JUTHOPHIHOTO CKPEITUBAHHS,



«Merno3sy, «B3anmMoIeCcTBUE AJUICIIBHBIX T€HOBY, «I €eHeTHUYeCKHe KapThl PACTCHUH, dKUBOTHBIX
U 4esnoBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJI€IOBaHUs, CLUEIICHHOTO C IMOJOMY,
«KapuoTumbel 4YenoBeKa H SKHUBOTHBIX», «Bumbl w3mMeHumBocTH», «MoauduKamrmoHHAS
U3MEeHUYUBOCTHY, «HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnm KpoBu», « MyTalimoHHast
U3MEHYUBOCTH.

O6opynoBanue: MojaeNnu-anmMkanuu «MoHOruOpuaHOE CKpernmBaHue», «Hemomnnoe
TOMUHUpOBaHHE», «JluruOpuaHoe ckpemmBaHue», «llepekpéct XpomMocoM», MUKPOCKOI H
MUKponpenapar «/pozoduna» (Hopma, MyTranuu (OpMbI KPbUILEB U OKPACKHU TeJa), Tepoapuii
«I'OpoX MOCEBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

JlabopaTtopHnas padota Ne 5. «M3yueHnune pe3yabTaToB MOHOTHOPHUIHOTO M TUTHOPHUIHOTO
CKpEITMBaHUS Y AP030(UIIbI Ha TOTOBBIX MHKpPOIIpEnapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yuenne mMouduKalimoOHHON U3MEHYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BApUALIMOHHON KPUBOI».

JlabopaTopnas pabora Ne 7. «AHamu3 MyTauuid y Jpo30QuiIbl HAa TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuus Kak HayKa M Mpouecc. 3apokKACHUE CENEKINH U JoMecTukanus. Yuenne H. U.
BaBunoBa 0 I1eHTpax NPOUCXOXKICHUS M MHOTO00pasusi KyJbTYpHBIX pacTeHui. LleHTphl
MPOUCXOXKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCOBbIM U WHIUBUIYAIbHBIA OTOOPHI B CEJIEKIIUU
pacTeHui 1 KUBOTHBIX. OlleHKa 3KcTephepa. biIM3KkopoICTBEHHOE CKPEIIMBAaHUE — MHOPUTUHT.
Uucras nuuua. CkpemuBanue 4YHCTHIX JuHUM. [ereposuc, wim rHOpUHAs cHIIA.
HepoactBenHoe ckpenuBaHue — ayTtOpuauur. OtnanéHHas THOpUAM3alMsS U €€ yCHexwu.
M CKyCCTBEHHBIN MyTareHe3 U IMOJYyYEHUE TMOIUILIOUIOB. JIOCTHKEHUSI CEIEKIMUA PacTCHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAs HWHMKEHEpHUs. OTalbl CO3JAaHUS
pekomOuHanTHOM JIHK u Tpancrennsix opranu3moB. Kiierounass uxxenepus. Kierounbie
KYJIBTYPBL. MHUKpPOKIOHAIBHOE Pa3sMHOKEHUE PaCTEHHUI. KionnpoBanue
BBICOKOITPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. ODKOJOTUYECKUE WU ITUYECKUE
npobiembl. [MO — reHeTrndecku MOAU(PUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BanoB.

Tabnuiel u cxeMbl: KapTa «lIeHTpHl MPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYypHBIX
pactenunity, «Ilopoasl JOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas
ruopuam3anus», «PaboTel akagemuka M. @. UBanoBay, «llomumnonausy, «OOBEKTHI
onorexHosmorun», «Kierounele KyabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHUE U TIEPEHOC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOAOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacrenuii, repoapuii «CeIbCKOX035HCTBEHHBIC PACTCHUS.
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JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METO/bI M JOCTHXKEHUSI CEJIEKIIUM PACTEHUW M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (pE€pMy, COPTOUCHBITATENbHBIM Y4acTOK, B TEIIMYHOE
X035 CTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUSI HBOJIOLMOHHOW TEOPUU. DBOJIIOIMOHHAST TEOpUS U €&
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BOJMONUU. [laneoHTOMOrHMYECKHE: MMOCIEAOBATEIBbHOCTD IOSBIICHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETONMCH, IepexoaHbie popmbl. buoreorpaduueckue: cxoacTBo
U paznuune payH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA M pPa3ivuusg 3MOPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEINBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTWYHbIC, PYIUMEHTAPHBIE OpTraHbI,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKUE: CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M
OCHOBHBIX METa00JIMYECKUX MTyTEN y BCEX OPraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. Ilpennmochulki BO3HUKHOBEHHs JTApBUHU3MA.
JIBrokymiMe Ccuiabl 3BONIOUMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE NIPH
OTPaHMYEHHOCTU PECYpCOB, HEONpeeséHHAs H3MEHUYMBOCTh, Oopbba 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymue cuibl ((pakTophl) SBOJIIOLMKA BUAOB B MpUpoAe. MyTallMOHHBIN MpoLecc U
KOMOMHATHBHAs W3MEHUYMBOCTh. llomynsuuoHHble BoOJMHBI W Apedd reHoB. W3omsamus u
MUTpaLus.

EctecTBeHHbIII 0TOOp — Hampaisomuid (paktop sBomonuu. Dopmbl €CTECTBEHHOIO
oToOOpa.

[Tpucnoco6eHHOCTh OPTaHU3MOB KakK pe3ybTaT dBotonuu. [IpuMepsl mpucnocobieHuii
y opranuzmoB. ApoMop(03bl U UANO-aJaNTalUH.

Bun u Bumoo6OpaszoBanme. Kpurepum Buma. OcHoBHbIE (GOpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

Makpoaodtorusi. @opMbl IBOIONKU: (PriieTHYEeCKasi, JUBEPreHTHAsl, KOHBEPTeHTHAas,
napasuienbHasi. HeoOpaTumMocTh 3BOIIOLINY.

[TpoucxoxaeHue oT HECICIIUAITM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crieruanu3anus. AJanTuBHAs paadaiusi.
JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
['exkens, @. Mromnep, A. H. CeBep1ios.

Tabmuubr u cxembl: «Pa3BuTHEe OpraHMYeckoro wmupa Ha 3emiie», «3apoJbIiu
MO3BOHOYHBIX KHBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a CYIIECTBOBaHHE,
«EctecTBeHHbIl 0TOOpPY», «MHOrooOpasue copToB pacteHuil»y, «MHoroobpasue Mopoa
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YKUBOTHBIX), «[Tonmynsamumy, «MyTtaimonHas U3MEHYUBOCTD), «ApoMOp(O3bI»,
«Unnoananrarumny, «O0mas aereHepanus», «JIBmxymue cuibl dBomOuNy, «Kapra-cxema
mapuipyta mytemectsus Y. JlapBuna», «boprsba 3a cymectBoBanue», «IIpucrnoco0i1eHHOCTD
opranu3zMoBy, «I'eorpaduueckoe BUI000pa30BaHue», « IKOJIOTMUYECKOE BUI000pa30BAHKE.

O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPAacKH, HaOOp IJI0JI0B
U ceMmsH, Koiekuus «lIpumepbl 3alIUTHBIX TPUCIIOCOONCHUN Yy IKUBOTHBIX», MOJETb
«OCHOBHBIE HaIpaBJICHUS 3BOJIOLUN», O0BEMHAs Mojaenb «CTpoeHHE TOJOBHOIO MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mwupa, Kosuiekiuss «DopMbl COXpaHHOCTH HUCKOIMAEMBbIX
YKUBOTHBIX U PacTEHU», MoAenb anminukanus «llepekpéct xpomocom», BiaKHbIE MpenapaTsl
«Pa3Butne Hacexkomoroy», «Pa3BuTtHe mArymkm», mukpomnpemnapaT «/poszodpuna» (HOpMma,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

JlabopaTtopHas paborta Ne 1. «CpaBHeHre BUIOB 110 MOPHOJIOTHUYECKOMY KPUTEPHUIOY.

JlaGopatopHas pabora Ne 2. «OnucaHue MNPUCHOCOOJIEHHOCTH OpraHu3Ma u €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

Jlonay4dHble MPENCTABICHUSA O 3apPOKICHUM KU3HU. HayuHble TMIIOTE3b BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 M MaHclepMusi. XUMHUUYecKasl 3BOJIOLUS. AOMOr€HHBIN CHHTE3
OpPraHMYECKMX BEIIECTB W3 HEOPraHUYECKHX. OKCIEPUMEHTAIBHOE TOATBEPKICHUE
XUMHUUYECKOH 3BoJtoIuu. HavanbpHbie aTansl 6nosiornyeckoi sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKIJIETKU. [IepBble KIETKH U UX
sBOIIOLMS. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butne xm3HM Ha 3emse Do d3paM u nepuojaMm. Karapxeil. Apxelckas u
npoTepo3oiickast 3pbl. [lameo3oiickas spa U €€ MNEpPUOJbl: KEMOPHUNCKHI, OpPIOBUKCKHIA,
CUJTypUMCKHN, TIEBOHCKUW, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o01cKas 3pa 1 €€ nepruopl: NajeOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepuCTUKa KIMMAaTa U TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE ATallbl 3BOJIIOLUN
PacCTUTENBHOTO M KMBOTHOrO MHUpa. ApomMop(do3bl y pacTeHuil U KUBOTHBIX. [losiBneHwue,
pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MUpa Kak OTpa)keHUe 3BOJIIOLMH. OCHOBHBIE CHCTEMATHYECKUE
IPYIIIbl OPTaHU3MOB.

OBOMIIOLMSA  YEJNOBEKA. AHTPONOJIOTMS KakK Hayka. Pa3BuTue mpencraBleHUd O
IIPOUCXOKICHUHN 4YeJoBeKa. Meroapl u3ydyeHus aHTpororeHe3a. CXOACTBA W pas3IMyHUs
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETOBEKA.

JBuwxkyme cwibl  (paktopbl) aHTpomorenesa. HacnencTBeHHass H3MEHYMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYIAUl Tpyna,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM M BETBHU HBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK YMEIIbIH,
Uenosek mnpsamoxondammi, YenoBek HeaHIepTalbCckuil, YemnoBek pa3zyMubii. Haxonku
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MCKOIIAeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAHEHUsSI, OOBEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Yenmoseueckue packl. OCHOBHBIC OOJIBIITUE PACHI: €BPOTCOHIHAS (E€Bpa3HiiCKasi), HETPO-
aBCcTpasiougHasi  (dKBaTOpUasbHasi), MOHTOJOMJHAs (a3UaTCKo-aMepuKaHckasi). YepTsl
MPUCIOCOOJICHHOCTH TMPEACTaBUTEICH YEIOBEUECKHX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabnuubl u cxeMbl: «Bo3aukHoBenne ColHEUHOU cUCTEeMbI», «Pa3BUTHE OpraHUYECcKOro
mupay, «PacturenbHas kietrka», «KuBoTHas kieTka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cUCTEMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKHUX YEpPT CTPOCHUS
YeJloBeKa M 4eJI0OBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4elioBeKay, «/lpeBHeimme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0/IN», «YemoBeYecKue pach».

O6opynoBanue: Myisiku  «lIpoucxoxaenue denoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICTKU UM U300pakeHUsT KAMEHHBIX OpYAUil
MEPBOOBITHOTO YeJIOBeKa (KaMHU-YOMMEPHI, pyOusa, ckpedia), reoXpoHoJIoruyeckas Tabiuna,
KoJuIeKIHs «DOpMBI COXpaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

[IpakTrueckast padota Ne 1. «M3yueHre UCKOMIAEMbIX OCTAaTKOB PACTECHUN M KMBOTHBIX B
KOJUIEKIIUSIX).

DKcKypeusi «IBOJIONMSA OPTraHUYECKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAYUYHBIN WM
KpaeBeTUCCKUMN My3el).

Tema 3. Opranu3msl ¥ OKpYysKaomias cpeaa.

DKOJIOTHSI Kak Hayka. 3aJadyd M pas3fesibl dKOJOruu. MeTolbl HKOJIOTHYECKUX
UCCJIEI0OBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHMs ~ OpPraHM3MOB:  BOJHAsl,  HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue Gaxropsl. Knaccudukanus sxonoruueckux (akTopoB: aOMOTHUUECKHUE,
OMOTHYECKUE U aHTPOIOTeHHBIE. J[efCTBHE FKOJOTMYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue  (QakTopbl:  CBET, TEMIlepaTypa, BIAXHOCTb. DOTONEPUOIU3M.
[Tpucnoco6eHust OpraHu3MoB K JeHCTBUIO abUOTHYeCKUX (aKTOpoB. bruosornueckue puTMel.

buotnueckue Qaxtoppl. Buasl OMOTHMYECKHMX  B3aMMOJICHCTBH: KOHKYpPEHIIHS,
XUITHUYECTBO, cUMOM03 U ero Gopmel. [Tapa3zuTusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEWUTpaiu3M. 3HAaYeHUE OHMOTHYECKHUX
B3aMMOJICUCTBHI JIJIsl CYIIIECTBOBAHMS OPTAHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyasiuud. OCHOBHBIE TIOKa3aTEIW MOMYJISIINU:
YUCJIEHHOCTh, IUJIOTHOCTb, POXAA€MOCTh, CMEPTHOCTh, NPHUPOCT, Murpamnus. JuHamuka
YUCJIEHHOCTH MOMYJISIIIUN U €€ PeryJIsiusl.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkensp.
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Tabmuibl u cxembl: kapta «lIpupomnsie 30861 3eminy, «Cpeasl OOUTaHHS OPTAHU3MOBY,
«Doronepuoauszm», «llonynsuum», «3aKOHOMEPHOCTH POCTAa YHUCIECHHOCTH MOMYJISIUU
uHby30puu-Tyheabkn», «llumessbie emm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PaCTEHUN U3 PA3HBIX MECT
oOuTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktrueckas pabota Ne 2. «Ilocu€T MIOTHOCTH MOMYJIALNI pa3HbIX BUIOB PACTCHUI.

Tema 4. Coo011ecTBa 1 YK0JOIrHIeCKHe CHCTEMBI.

CooOmiectBo  opranu3mMoB —  OuoneHo3.  CTpykTypbl — OWOIEHO3a:  BHJIOBasi,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

DKkoJjiornueckne cucTeMbl (dKocucteMsbl). [loHsATHE 00 3KOCHCTEeME W OHOTEOIECHO3E.
QOYHKINOHAIIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: TPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BeliecTB M MOTOK HEPrUU B dKocucteme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. llumeBpie 1enu u cetn. OCHOBHBIE IOKa3aTeNM HKOCUCTEMBI: OMomacca,
OPOAYKIHUA. DKOJOTMYECKHE MHPAaMUJIbl: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMUYUBOCTD, CAMOPETYJIsilus, pa3BuTHe. CyKUeccusl.

[IpupoaHbple 3KOCHCTEMBI. OJKOCHUCTEMBI O3Ep M PEK. ODKOCHCTEMAa XBOMHOTO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOre€HHBIE IKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X035ICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak (pakTop ycToumBoCcTH 3KocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa Ouochepsl.
Kupoe BemiectBO U ero (yHkuuu. OcoO0eHHOCTH Ouocepsl Kak Io0anbHOW 3KOCUCTEMBI.
JnHamudeckoe paBHOBecHE U oOpaTHasi CBA3b B Ouocdepe.

KpyroBopoThl BemecTB M OHOTCOXMMHYECKHE ITUKIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBO B Ouochepe 3emiu. AHTpoOmoreHHble U3MEHEHHS B Ouocdepe.
['oGanbHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHle NpUpObI U YenoBeuecTBa. CoxpaHeHrue OnopazHooOpasusi Kak OCHOBA
yCTOWYMBOCTH Onocdepsl. OCHOBA PaIMOHAIIBHOTO YIIPaBICHUS IPUPOIHBIMH PECYpPCaMH U UX
UCIoJib30BaHue. JlocTmKeHns: OMOJIOTUN U OXpaHa IPUPOIBI.

JlemoncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxemsl: «Ilumessie nenny, «bruoreHo3: coctaB u cTpykrypay, «lIpupogHbie
coobmectBay, «llemn mnuTaHus», «OKojmormueckas mupamuaa», «buochepa m uemoBexy,
«JKOCHCTEMA UIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMAa XBOWHOro Jiecay, «bHOLEHO3
BoAOEMa», «ArponeHo3», «lIlpuMepHble aHTPONOreHHbIE BO3JAEHCTBUS Ha MNPUPOAY»,
«BaxHenre UCTOYHUKHU 3arpsA3HEHUs] BO3JyXa U TPYHTOBBIX BoA», «llouBa — BakHeumas
coctaBisitomas  o6uocheprr», «DakTopel Aerpajganuu  mouB», «llapHUKOBBI ddexTy,
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«®DakToOpbl PaJMOAKTUBHOTO 3arpsizHeHust Ouocdeprl», «OOmas cTpykrypa Omochepsn»,
«Pacnpoctpanenune >xu3Hu B Ouochepe», «O30HOBBIA dKpaH Omocheps», «Kpyrosopor
yriaepoaa B 6uochepe», «KpyroBopor azota B Ipupoae».

O6opynoBanue: MO/IeJb-alTIIUKALIHS «Tunuunsie OHOLIEHO3bI», repOapuii
«PactutenbHble  coolmiecTBa», KoJulekuuu — «buoreHo3», «Bpeautenu — BaKHEUIIUX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJBTYpP», TepOapuil U KOJJICKIMU PpACTEHHM W JKUBOTHBIX,
NpUHAUICKAIIME K pPa3HbIM DJKOJOTHYECKHMM TpynmaMm ojaHoro Buaa, KpacHas kHura
Poccuiickoii @enepariun, n300pakeHHUS OXPaHIEMbIX BUIOB PaCTCHUHN U 'KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI 110 BUOJIOTHA
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBAaKOTCS TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
00yJaroIUMUCS MPOTrpaMM CPETHETO O0IIeTo 00pa30BaHMs: JIMYHOCTHBIM, METAPEAMETHBIM H
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType TUYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS mpeamera «buosorus» BblIeICHBI
CJIENYIOIME COCTABJISIONIME: OCO3HAHWE OOYyYalOUMMHUCA POCCHICKON  TpaxaaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOATEIHLHOCTH M CaMOOIPEACIICHHUIO,
HAJIM4YMEe MOTHBAIMM K OOYYECHHIO OWOJIOTHH, IICJICHANPABICHHOEC Pa3BUTHE BHYTPECHHUX
yOEXIeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH U MCTOPUYECKHUX TPAJULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH  JIEATENIbHOCTH IIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, MPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO O00pa3oBaHUs, HAJIMYMUE HKOJIOTUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTHU
CTaBUTH IIETTU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHMS MpeaMera «bUONOrus» ITOCTUTAIOTCS B €JIMHCTBE
y4eOHON ¥ BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUHUCKUMHU
COITMOKYJIbTYPHBIMU, HCTOPHUYCCKUMHU U TyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TIPUHSTHIMU B
o0IecTBe TpaBWIaMH W HOPMaMH TIOBEACHHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCTIIUTAHUS M CaMOPA3BUTHS, Pa3BUTHS BHYTPCHHEHW TMO3WIIMU JIMYHOCTH, ATPUOTHU3MA,
YBAXEHUS K 3aKOHY W MPABOIOPSIIKY, YEIOBEKY TPy/Aa M CTaplieMy MOKOJICHUIO, B3aUMHOTO
yBaXEHUs, OEpPeKHOrO0  OTHOUIEHUS K  KYJTYPHOMY  HACIEOUI0O UM TPaJAMIHIM
MHOTOHAIIMOHANBHOTO Hapoaa Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI YIeOHOTO mpeaMeTa « bruoaorusy TOKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH 00yUYarOIMXCs PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEM
MO3UIIMENH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX OpHUEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHNU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSAM POCCHUHCKOTO  OOIIECTBa,
paciIMpeHne >KU3HEHHOTO OIbITa W OMBITA JCSITCIBHOCTH B MPOIECCE peaTM3alii OCHOBHBIX
HaIpaBJICHUI BOCTIMTATEIILHON ACATEIHHOCTH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

chOPMHUPOBAHHOCTh TPAXIAHCKOM TO3WIMUA  OOY4YaIOMIeTOCs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOWMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
IIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JAEATEIHHOCTU MPU CO3TAHUH YUEOHBIX POEKTOB,
peIIeHNH YYeOHBIX U MO3HABATEIBHBIX 3314, BHITTOJTHCHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISTh COOCTBEHHYIO IO3MIIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€,
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YMEHHE YYUTBHIBATh B CBOMX JICHCTBUSX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUSI JIFOJIEH C pa3HBIMHU YOSKIEHUSIMHU, KyJIbTYPHBIMH LIEHHOCTSIMHU U COITMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOJHEHUSI Y4E€OHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3aa4, YBaXKUTEIBHOTO OTHOLIEHHUS K MHEHHIO
ONIMOHEHTOB MTPU OOCYKJIEHNUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpaKIaHCKON HUJEHTUYHOCTHU, MATPUOTU3MA, YBAXKEHUS
K CBOEMY HApOJy, 4YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#, TOPAOCTH 3a CBOM Kpail, CBOIO
PonvHy, cBOM f3BIK M KyJbTYpy, HPOLUIOE M HACTOAIIEE MHOTOHALMOHAIBHOIO HApoAa
Poccuu;

LIEHHOCTHOE OTHOIICHUE K NPUPOJHOMY HACIEAWI0 U NaMATHUKAM MPHUPOIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YYEHBIX B CTAHOBJICHHE W PpPa3BUTHUE
OMOJIOrMY, MOHUMAHUS 3HAYEHUs] OMOJIOTUH B ITO3HAHUH 3aKOHOB MPUPOJIbI, B KU3HU YETIOBEKA
Y COBPEMEHHOTO 00IIECTBA;

uaeiiHasg  yOeXIEHHOCTb, TOTOBHOCTh K CHOyKeHuI0 u 3amure OrtedecTsa,
OTBETCTBEHHOCTH 3a €ro CcyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYAlLMIO U NMPUHUMATh OCO3HAHHBIC PELIECHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJAMTENISIM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TPAAULUSAMU HapOIOB
Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl ICTETHKY ObITA, HAYYHOI'O M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOILICHU;

NNOHMMAaHUE YMOLIMOHATIBHOTO BO3AECHCTBHS JKUBOW TPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJIEHUE NPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢usnuyeckoro BocCHUTAHHA, (OPMHUPOBAHUA KYJbTYpPbl 3/0POBbS W
IMOLMOHAJIBHOIO 0J1ArONOy YU

NOHMMaHUE U pealin3alus 3I0poBoro u Oe3omnacHoro odpasa >ku3HH (30pOBOE MHUTAHUE,
cOOII0ICHNE TUTMEHNYECKUX MPaBUI U HOPM, cOaJaHCUPOBAHHBINA PEXUM 3aHATHH U OTIbIXA,
perynsipHas ¢u3nuecKkass AaKTUBHOCTH), O€pEeXHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;
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MOHUMAaHUE TICHHOCTU TPAaBWJI HWHIWBHUIYAIBHOTO W KOJUIEKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUN M HEMPUATHS BPEIHBIX MPUBBIUCK (YHOTPEOICHHS AaJIKOTOJIA,
HApPKOTUKOB, KypEeHHS);

6) TPyA0BOr0 BOCIIHTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K  aKTHUBHOM  JCATEIBHOCTH  TEXHOJOTHYECKOM W COIUAJIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHSATD
TaKylo JIeATeNbHOCTD;

WHTEpEC K pa3nu4HbIM cepam npodecCuoHaNbHOU NeATEeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBINA BHIOOP OyyIIei mpodeCcCuu 1 peaTn30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHHMIO M CaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH
KU3HH,

7) IKOJIOTHYeCKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH TIeJIecO00pa3HOe OTHOIICHHE K IPUPOC KaK NCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CylIECTBOBAHMS,

MOBBIIICHUE YPOBHS DKOJOTHYECKON KYJIBTYpHI: MPUOOpPETEHHE ONbITa TUTAHWPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOKHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH CPeIbl;

OCO3HaHME II00aJTFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U yTeH UX pelleHus;

CIIOCOOHOCTH HCITOJIB30BaTh MPHOOPETacMbIe TIPH U3yUYEHUH OMOJIOTUN 3HAHWS U YMCHUS
IIPU PEIICHUU TPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOOTOIL30BAHIEM (COOIOICHHE
IpaBuJ MOBEACHUS] B MPHUPOJE, HAMPABICHHBIX Ha COXPAHEHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Orocheph);

aKTUBHOE HETPUATHE NEUCTBUM, MPUHOCIIIMX BpPE] OKPYKAIOIIEH MPUPOIHON cpelne,
yYMEHHUE TIPOTHO3UPOBATH HEOJArONMPHUATHBIC KOJOTHUCCKHUE TOCIEACTBUS MPEANPUHUMACMBIX
NEWCTBUM U NTPENOTBPAIATh UX;

HAJIMYME PA3BUTOTO JKOJOTHYECKOTO MBIIUICHUS], AKOJIOTHYECKON KYJIbTYphI, OIBITA
NESATETbHOCTH  JKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATbCI HWMHU B
MO3HABATEIILHONH, KOMMYHHMKATHBHOW WM COIMAIBHOW MPAKTHKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUYECKOMN JEATENBbHOCTH KOJOTUYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHST Hayku ¢ OOIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JUAIOre KYJIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHHME  SI3BIKOBOM M YHMTATEILCKOW  KYJIBTYphl  KaK  CpEJCTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMH U TIO3HAHUS MUPA;

NMOHMUMaHue crernuukn OUOJOTHMU KaK HAayKH, OCO3HaHUsA €€ poiau B (HOPMHPOBAHUU
paIMOHAIBHOTO ~ HAYYHOTO  MBINUICHUS, CO3JaHUU  IIEJIOCTHOTO TPENCTaBICHHUS 00
OKpPYIKaroIeM MHUpPE Kak O SIUHCTBE MPUPO/IbI, YeTIOBEKa M OOIIECTBA, B IO3HAHUH IPHUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH IPOOIeM COXPAaHECHHS MIPUPOTHOTO PAaBHOBECHS;
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yOexXAEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIsi COBPEMEHHOM IUBUIIM3AIMK: 00ECIICUEeHUs
HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CITOCOOHBIX
peliaTh pecypcHble PoOIeMbl pa3BUTHS Y€JIOBEUECTBA, OMCKA MyTeH BBIXOAA U3 TNI00aTbHBIX
JKOJIOTUYECKUX IMpobsieM M obecmedeHuss Mepexoja K YCTOMUMBOMY — Ppa3BUTHIO,
palMOHaIbHOMY HCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IapTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHWW B LIEJSAX MOBBILIECHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIIMOHAJIBHOM
I'PaMOTHOCTH 00ydJaromuxcs, GopMUpyeMoi pu U3y4yeHUH OMOJIOTHH;

NOHMMAHHE CYUIHOCTM METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJIydaeMble 3HAHHS I aHajdu3a U OOBSICHEHUS SIBICHUI
OKPY’KAaIOIIET0 MHpa W NPOUCXOIAIIMX B HEM HM3MEHEHUW, YMEHHE J1eJaTh O0OOCHOBAHHbBIC
3aKJIIOYEHUST Ha OCHOBE HAYYHBIX (PAKTOB M HMEIOLIUXCA JAHHBIX C LENbI0 IOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MU PELICHMS
po0JIeM B pEAJIbHBIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE LEHHOCTH HAYyYHOW NI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh MPOECKTHYIO U
VICCJIEIOBATENBCKYIO IEATEIBHOCTD HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYyYCHHIO HOBBIX 3HAHMM MO OHOJIOTMM B COOTBETCTBHHM C >KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIe Pe3yiabTaThl OCBOSHUsI ydeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HAYUMBbIE 1T  (DOPMHUPOBAHUS MHPOBO33PCHHS OOYYaIOMMUXCS  MEKIUCIUTIIIMHAPHBIS
(MEeXTpeaMeTHbIC) OOIIEHAYYHBIE TMOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CHEIU(UKY METOJIOB MO3HAHUS, UCIOIL3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
DHEPTHs, SABJICHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh,
3aKOH, TEOpHus, HCCIeIOBaHNEe, HAOMIOACHUE, W3MEPECHUE, OKCIECPUMEHT U JIPYTHX),
YHUBEpCaIbHBIC ydeOHbIC MeHCTBHs (ITO3HABATCIIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIC),
obecnieunBaronme  QGopMupoBaHue  (GyHKIIMOHAIBHOM  IPaMOTHOCTM U COIMAILHOMN
KOMIETEHIIMU OOYyYaroUIUXCs, CIOCOOHOCTh OOyYarolmMXcsl MCIOJIb30BaTh OCBOCHHBIE
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUSCKUE 3HAHUS M YHHBEpCaJIbHbIC ydeOHBIC NEHWCTBUS B
MO3HABATEILHOM U COLMAIIBHON MPAaKTHUKE.

MeTtanpeaMeTHBIC PE3yNIbTaThl OCBOCHHUS IMPOTPaMMBbl CPEIHEro 0O0IIero oOpa30BaHUS
JOJDKHBI OTPaKaTh:

OBjajieHUe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO (HOPMYIUPOBATh W AKTYalM3HPOBATH MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;
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WCIIOJIb30BaTh TPU OCBOCHUW 3HAHWN TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHHWS, Kiaccupukamuu, 0OOOIICHMS), PACKPHIBATH CMBICT OWOJIOTHYECKUX
NOHATUN (BBIACISITh WX XapaKTepHbIE MPHU3HAKH, YCTAHABINBATH CBS3U C JAPYTHMH
MOHSATUSIMHU );

ONpENENATh 1EU JEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITEIHHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

WCITOJIB30BaTh OMOJIOTHYECKUE TOHSITHS I OOBsICHEHUS (AaKTOB W SBICHUN >KUBOU
IPUPOBL;

CTPOUTBH JIOTHUECKUE paCCyXIeHUs] (MHIYKTUBHbBIC, JIEyKTUBHBIE, [0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX, (HOPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIE CPEJICTBA IS MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMUECKMX O0BEKTaX, a TaKKe MPOTHUBOPEUYUIN pPa3HOro Poja,
BBISIBJICHHBIX B PA3JIMYHBIX NH(HOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIISHUS MPOOJIEMbI C yIETOM aHAIN3a HMEIOITUXCSI MaTEPHATbHBIX
1 HEMaTePHUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OIICHUBAThH PUCKH MOCIIEICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH padOTy B YCIOBHUSX pEaJbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHS

BJIAJICTh HABBIKAMH y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM NESITEIIbHOCTH, HABBIKAMHU
pasperieHust mpo6aeM, CnoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB
peIIeHUs MPAKTHICCKUX 3a7a4, TPUMEHEHHUIO Pa3IMIHBIX METOIOB MTO3HAHUS,

WCITOJIB30BaTh PA3JIMYHBIC BHBI JCSITCIBHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHUA, €ro
WHTEPIpETaluU, MPeoOpa3oBaHUIO0 U MPUMEHEHUIO B YUYEOHBIX CUTYAIUsAX, B TOM YHCJIEC TIPU
CO3/JaHUU YYEOHBIX U COIIHAIBHBIX MPOEKTOB;

dbopMHpPOBaTh HAYYHBIM TUT MBITTUICHHS, BIQJICTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSIMHU U METOJIAMH,

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/laud B OOPa30BATEJIbHOM JEATEIbHOCTU M
KU3HCHHBIX CUTYaIIUSX;

BBISIBIIATH TIPUYMHHO-CJICAICTBEHHBIE CBS3M M aKTyallM3UPOBaTh 3a/layy, BBIJABUTAThH
TUNoTe3y €€ peIIeHHS, HAaXOIUTh apryMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MApaMETPhbl K KPUTEPUHN PEIIICHHUSI,

aHANIM3UPOBATh TMOJYYEHHBIE B XOJAC pEIICHUS 3a7adydl pe3yibTaThl, KPUTUUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHECHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH IIeJICHANPaBICHHBIA TIOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JEHCTBUS B
poeCCUOHANIBHYIO CPEY;
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yMETh T[EPEHOCUTh 3HAaHWUS B TMO3HABATENBHYI0O U  MPAKTUYECKYyI0  oO01acTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJEH, Ipeajararb OPUTHMHAJIBHBIE IMOAXOJbl W PELICHUs, CTAaBUTh
poOJIEMBI U 33]1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIE PEILICHHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHMKAX MH(POpMAIUHU (TEKCTe yueOHOro Mmocoous,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B MHTepHeTe), aHaIM3MpOBaTh HMH(OPMALMIO PA3IUYHBIX BHUIOB U (HOpM
IPEJCTaBICHNs, KpUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3amMpochl M MPUMEHITh PA3IUYHbIE METOJABI NMPU TOHUCKE W OTOOpe
Ouonornueckoi HHPopMaIu, He0OXOJUMOMN I BHITOTHEHHS Y4eOHBIX 3a/1a4;

npUoOpeTaTh OMNBIT UCIOJIb30BaHUS MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTHH,
COBEpULIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIOJIb30BAaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY NPEACTABICHHUS OHUOJIOTMYECKOM
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLBI, PUCYHKU U JPYTOE);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEACTBa MpU padoTe ¢ OMOJOTHYECKOMH
uHpopMaluel: MPUMEHITh XUMHUECKHE, (PU3NUYECKHEe U MaTeMaTH4YE€CKUE 3HAKU U CUMBOJIBI,
dopMyibl, abOpeBUaTypy, HOMEHKIATYpy, MCIIONb30BaTh U IPeoOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATISAHOCTH;

BJIAJETh HABBIKAMHU pACIIO3HABAHUS M 3allUThl MHGOPMALMH, HWH(POPMATUOHHOU
0€30I1aCHOCTH JIMYHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) o6menme:

OCYULIECTBJISITh KOMMYHHUKALIUKA BO BCeX cepax >KM3HU, aKTUBHO y4acTBOBATH B JUAJIOre
WIM TUCKYCCUM TIO CYIIECTBY OOCYKJ1aeMOM TeMbl (YMEHHUE 3a/7aBaTh BOIPOCHI, BHICKA3bIBATh
CYKJIEHHsS OTHOCHUTEIBHO BBIIIOJIHEHUS IPEUIaraéMoM 3ajadd, Y4YWTHIBATb HHTEPECHl U
COTJIACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB JIMAJIOTa UIH TUCKYCCHH);

pacno3HaBaTh HeEBEpOAJIbHBIE CpPEACTBA OOLIEHUS, MOHMMATh 3HAYEHUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHSI KOHPIMKTHBIX CUTYallUid, YMETh CMSTr4aTh KOH(QIUKTHI
U BECTHU NIEPETOBOPBHIL;

BJIAJIETh PA3IMYHBIMM CHOCOOAMU OOILEHHS U B3aMMOJEWUCTBHUSA, NMOHUMATh HaMEpPEHUs
JOPYTUX JIOJEH, TPOSBIATh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY U B KOPPEKTHON (popme
(bOopMyIMpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHMMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYATbHONW pabOThl MpH
penieHnr OMOI0THYecKoi MpoOeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS TPYTIIIOBBIX
dbop™M B3aUMOEICTBUS NP PELLICHNN yueOHOH 3aauH;
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BBEIOMPATh TEMATHKy M METOJBI COBMECTHBIX JIEHCTBHM C y4€TOM OOIUX WHTEPECOB H
BO3MOXKHOCTEM Ka)KJI0TO WieHa KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUS IO €€ JNOCTMIKEHUIO: COCTAaBJIATH IUIAH JACHCTBUMN, PACIPEAENSATh POJIU C y4ETOM
MHEHHUU yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa M KaXKIOTO YJaCTHUKA KOMaHJbI B OOIIHI pPe3yIbTat
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTtb HOBBIE MPOEKTHI, OLICHUBATH MJEU C IMO3UIMUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3JIMYHBIX CUTyalHUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATHUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS JJIS BBISBICHUS NpoOJeM U MX pEIIeHUs B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUU IIEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M MOCTYNKAX MO OTHOUICHHIO K JKUBOW IMPUPOAE, CBOEMY 3J0POBBIO M 3JI0POBBIO
OKpY>KalOIIHX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBaThH COOCTBEHHBIE 3aJaydl B O0Opa30BATENbHOW JESATEIBHOCTH W
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJIATH IUJIAH PEIICHUsS MPOOJIEMBI ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JieJIaTh OCO3HAHHBIA BBIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MTUPOKOM SPYAUIIMH B PA3HBIX 00IaCTIX
3HAHMM, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCThH, OLICHUBATH
COOTBETCTBHE PE3YJIHLTATOB LIETISIM;

BJIAJICTh HABBIKAMH MO3HABATENILHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIIUTEIIBHBIX TMPOIECCOB, HMX PE3yJbTaTOB M OCHOBAaHMM, HCIOIL30BaTh MPUEMBI
peduiexcuu 7151 OIIEHKHU CUTYaIluu, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAIIU3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€E Pe3yJIbTaTOB JACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;
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pa3BUBATh CIOCOOHOCTH IOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEeKa.
IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHsble pe3ynbTarbl ocBoeHus nporpammbl COO no 6uonorun Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduueckue 1 yueOHoro npeamMera «buonorusp HaydHble 3HAHUSI, YMEHUS U
CHoCcOoObl JEHCTBUII IO OCBOEHHUIO, HMHTEPHpPETAlUMU U MNpeoOpa3oBaHUIO 3HAHWUN, BHJIbI
JESITEIIbHOCTH M0 TOJYYSHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUI B Pa3IUYHBIX yUeOHBIX
CUTyallusiX, a TaKXKe B pEaNbHBIX >KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouonorueid. B
IporpaMMe IpeaIMETHBIE PE3YIbTATHI PEACTABIEHBI 110 T01aM 00yUYEHHUS.

[TpenMeTHbIE pe3ynbTaThl OCBOEHHsS yueOHoro mnpenmera «buosorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE U POJMU OHOJIOTHH B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U
HAyYHOTO MHPOBO33pEHUS, O BKJIAJAE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOIOB B
pa3zBuTre OWOJIOTHUH, (PYHKUMOHAJIBHOM TI'PAaMOTHOCTH YEJIOBEKa JUJIsl PELICHUS >KU3HEHHBIX
3aj1ay;

YMEHHE PAcKpPBIBATh COACpKAHHE OMOJOTHYECKHX TEPMUHOB U TIOHATUHN: JKU3HB, KIIETKA,
opranu3M, MeTa0oiau3M (OOMEH BEIIeCTB W MPEBpaIllEHHE HSHEPruu), TOMEOoCTa3
(camoperynsiusi), YypOBHEBas OpraHU3alUsi O KUBBIX CHUCTEM, CaMOBOCIPOHU3BEICHHE
(penpoayKuusi), HacJIE€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JIaraTh OHOJIOTUYECKUE TeopuH (KIETOYHas, XPOMOCOMHAs, MYTallMOHHas,
LHEHTpaJIbHAsl JOTMa MOJIEKYJIsIpHOM Oumoisorun), 3akonbl (I. Mengens, T. Moprana, H. W.
BaBwiioBa) u yueHus (0 LEHTpax MHOrooOpasus U MPOUCXOKICHUS KyJIbTYpHBIX pacTeHuil H.
W. BaBuiosa), onpenesnsTh TpaHULIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJaMU HAay4YHOT'O MO3HAHUS B OWOJNOrWU: HAOIIOACHHE U ONHCAHUE
KUBBIX CHCTEM, TPOIECCOB U SIBJICHWH, OpraHu3alvs M TMpOBeICeHHE OWOIOTHUYECKOTO
OKCIIEPUMEHTA, BBIIBI)KCHUE THIOTE3bI, BBISBICHHWE 3aBHUCHMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMUYMHAMH, OOBSICHEHUE MOJYYEHHBIX PE3yJbTAaTOB, MCIOJBb30BAHHBIX HAYUYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKA BHPYCOB, KIETOK MPOKAPHUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB
U TIPEBPAILEHUS SHEPTUU B KIIETKE, (POTOCHHTE3A, IJIACTUYECKOTO U SHEPTeTUIECKOro OOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIJIOJJOTBOPEHUS, PA3MHOKEHUS, UHANBUIYaIbHOTO Pa3BUTHS
oprann3Ma (OHTOTEHE3);

YMEHHE MPUMEHATH TOMyUYEHHBIC 3HAHUS JIJISI O0OBSCHEHUSI OMOJIOTHYECKHUX MPOIECCOB U
SBIICHUM, NS TPUHIATHS TPAKTUYECKUX PEHICHHWH B TOBCEIHEBHON JKM3HU C IENBIO
oOecrnieueHns 6€30MACHOCTH CBOETO 37I0POBbs U 3[I0POBBS OKPYKAIOIIUX JIFOJEH, COOMIOACHMS
HOpPM I'paMOTHOTO MOBEJCHUS B OKpPY’Kalollel MPUPOAHOHN cpelie, MOHUMaHUE HEOOX0IUMOCTH
UCIIOJIb30BaHUs JOCTHKEHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTUN Ui pAallMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS;
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YMEHHUE peIaTh 3JIEMEHTAPHBIE TEHETUYECKHME 3aJadyll Ha MOHO- W JAUTUOPHIHOE
CKpeIIMBaHue, CIEIJICHHOE HACIEIOBAHUE, COCTABIISTH CXEMbl MOHOTHOPHUTHOTO CKPEIITUBAHUS
JUTSI TIPEICKAa3aHus HACJIeI0BAHUSI PU3HAKOB y OPTaHU3MOB,;

yYMEHUE BBINOJHATh JA0OpPATOPHBIE M MpaKTUUYECKHuE padOThl, COOJIIOAATH MpaBUiia MPH
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PY/I0BAaHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETHPOBATH MHGOPMAIMIO OMOJIOTHUECKOTO
coziepKaHusl, BKJIIOYAIONIYIO TCEBJIOHAYYHBIC 3HAHUS W3 PA3UYHBIX MCTOYHHKOB (CpencTBa
MaccoBOil nHMOpMaIK, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCJIeIOBAHUM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YyMEHUE CO03/]aBaThb COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE COO0OIIEeHUs, 00001as
Ononornyeckyro WHGOPMAIMI0 W3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIIOIh30BATh
NOHSATUWHBIN anmapar OUOJIOTHH.

[IpeameTHble pe3yibTaThl OCBOeHUs yueOHoro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHWA O MECT€ W POJM OHWOJOTHHM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa H
HAyYHOTO MHUPOBO33PEHHUS, O BKJIQJAE€ POCCUUCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B
pazBuTHe Oumosiornu, (yHKIUOHAIHHOM TPAMOTHOCTH YeJIOBEeKa JUIsl PEIICHHS >KU3HEHHBIX
3a/1ay;

YMEHUE PACKPBIBaTh COJCPKAaHWE OWOJIOTMYECKUX TEPMHUHOB U TIOHATHH: BH],
nonyJnsiiusi, TreHOGOHJ,  JBOJIOUMUS,  JBWXKYIIHEe  Cwibl  ((akToOpbl)  HBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHJI000pa30BaHKE, SKOJOTUYECKHUE (PAKTOPBI, IKOCHCTEMA,
OPOJYIEHThl, KOHCYMEHTBI, PEIYIEHThl, IEeMU MUTaHUs, DJKOJIOTHYEcKas MUpaMuja,
ouoreoiieHos, ouocdepa;

yMEHUE Wu3JaraTh Owosorudeckue Teopun (dBomrormoHHas Tteopus Y. JlapBuHa,
CUHTETHUYECKAsT TCOPHS DBOJIOINHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apoibIieBoro cxoacTtra K.
M. Bbapa, uepenoBaHus riIaBHbIX HanpasiaeHud u nyteit sBomtounu A. H. CeBepiioBa, yueHus o
ouocdepe B. U. BepHaackoro), onpeaensaTh TPaHUIBI MX PUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJlaM{ HAYYHOTO IMMO3HAHWS B OMOJIOTHU: HAOJIOIECHNE W OIHMCAHKE
KUBBIX CHCTEM, IIPOIIECCOB W SIBIICHUW, OpTaHU3alMsS ¥ TMPOBEJACHUE OMOJOTHICCKOTO
AKCIICPUMEHTA, BBIIBIDKCHUE THUITOTE3bI, BBHISBICHHE 3aBUCHMOCTH MEXKIY HCCIICTyeMbIMH
BETUYMHAMH, OOBSICHEHUE TOJMYUYEHHBIX PE3YIbTaTOB, WCIOJH30BAHHBIX HAYYHBIX MOHATHIA,
TEOpUii U 3aKOHOB, YMEHHUE JIEJIaTh BHIBOJIbI HA OCHOBAHUU TIOJyUYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATH CYIIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIOTHYECKUX O0BEKTOB: BUIOB,
MOMYJISAINNA, TPOAYIEHTOB, KOHCYMCHTOB, pEIyICHTOB, OHOTCOIICHO30B W 3KOCHCTEM,
OCOOEHHOCTH  TIPOIIECCOB:  HACIEJACTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHuUs, MPUCITOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS DKOJIOTHUECKUX (PaKTOPOB Ha
OpraHu3Mbl, TEPEHOCa BEMIECTB M IIOTOKAa DHEPTrUM B HSKOCHCTEMaX, AaHTPOMOTEHHBIX
U3MCHCHUI B KOCHCTEMaX CBOCH MECTHOCTH, KPYyroBOPOTa BEIIECTB M OHMOTCOXMMHYCCKUX
LMKIIOB B Onocdepe;
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YMEHHE MPUMEHSITh MOMYyYEHHBIC 3HAHUS 17151 OOBSCHEHUS] OMOJOTMUECKUX MPOIECCOB U
SBJICHUM, IS TPUHSTHS TPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM JKU3HU C IIENBIO
oOecrnieueHns OE30MaCHOCTH CBOETO 370POBbs U 3[I0POBBS OKPYKAIOIIUX JIFOJEH, COOMIOACHHUS
HOpPM T'PaMOTHOTO TIOBEACHUS B OKPY KaloIllel MpUPOJIHON cpefie, MOHUMaHue HEOOXOJUMOCTH
UCITIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOM ounonoruu TUTSI paIMOHAIIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pelllaTh 3JIEMEHTapHble OMOJOTHYECKHE 3a/ladH, COCTaBIISATH CXEMBI MepeHoca
BEII[ECTB U SHEPTUU B dIKOCHUCTEMAX (LIEMH MUTAHMUS);

yYMEHUE BBINOJIHATH JA0OpAaTOPHBIE M MpaKTUUYECKUue pabOThl, COOIIOATh MpaBUiia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKU OIICHMBATh M HHTEPHPETUPOBATH HH(OPMALNIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIOHAYUYHbIC 3HAHUS W3 PA3IMYHBIX HUCTOYHHKOB (CpeiCTBa
MaccoBoil MHGOpPMAIMK, HAy4YHO-TIONMYJSPHBIE MaTepualbl), paccMaTpuBaTh TJ00aNbHbIC
HKOJIOTHYECKUE TMPOOJEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONICHUIO K HHUM
COOCTBEHHYIO TIO3UIINIO;

YMEHUE CO3[aBaTb COOCTBEHHbIE NMCBMEHHBIE M YCTHbIE CcOOOHIEHUs, 00001Ias
OMoNornuecKkyr0o HMH(pOpPMAIMIO W3 HECKOJbKHX HCTOYHHUKOB, T'PAMOTHO HCIIOIb30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne n/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Kourpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTshI
bubmmoreka [JOK
. brosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubmoteka IIOK
2 JKuBble CUCTEMBI U MX OpraHU3aLMS 1 0,5 hitps://m.edsoo.ru/7f41c292
. bubmmoreka [JOK
3 XHWMHUYECKHUI COCTaB U CTPOCHHE KIIETKU 8 1 1 https://m.eds00.ru/7f41c292
4 KuzHenesaTeIbHOCTh KICTKU 6 bubmorexa LHOK
A https://m.edsoo.ru/7f41c292
5 Pa3zMHOXeHHE 1 HHAUBUYAJIbHOE PA3BUTHE 5 05 1 bu6mmoreka IJOK
OpPraHHU3MOB ’ https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh 1 K3MEHUYMBOCTD 8 05 15 bub6moreka [JOK
OpPTraHNW3MOB ’ ' https://m.edsoo.ru/7f41¢c292
7 Cenexuust oprann3MoB. OCHOBBI 3 bu6moreka IJOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe Bpems L 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 30 3,5 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITIACC

KosnuecTBo 4acoB JJIeKTPOHHbIE
Ne /it HaumenoBanue pa3aesioB U TeM Komrpoabube  IIpaxTieckie (uu¢posbie)
NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [JOK
. IBOMOUHOHHAS bronoria d . https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHHE U Pa3BUTHE KU3HU HA 9 05 bubmmnorexa [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
3 Opranu3mbl U OKpyXkarolas cpeaa 5 1 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 3KOJIOTHICCKHE 9 bubmmoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE Bpems 2 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO 34 0 25
I[TPOIT'PAMME '
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KoJsinuecTtBo yacoB Jata JIeKTpPOHHbIE HU(PPOBbIE
11/-11 Tema ypoka Beero KonTpoabnbie IIpakTuueckue W3ydenns oOpa3zoBare/ibHbIE
padoThI padéoTbI pecypchl
bu6moreka IIOK
1 buonorus B cucreMe Hayk 1 04.09.2023  https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTobl MO3HAHUS KUBOU
npuponsl. [IpakTrnueckas
pabota Ne 1 «Mcnons3oBaHue bubmorexa [JOK
2 pa3IMYHBIX METOJIOB IPH 1 0.5 11.09.2023 https://m.edsoo.ru/863e6122
M3yYECHUHN OMOJIOTUUECKUX
00BEKTOBY»
buonornueckue cucTeMsl,
MPOLECCHI U UX U3YUEHUE. bubmoreka [JOK
3 BxonHast koHTpObHAS paboTa 1 0.5 18.09.2023 https://m.edsoo.ru/863e6564
3a kypc "buonorus" 9 knacc
XUMHYECKHAM COCTaB KJICTKH. bu6mmoreka [JOK
4 Boja u MuHepalibHBIC COJIH 1 25.09.2023 https://m.edsoo.ru/863e674¢
benku. CocraB u ctpoeHune bubmmoreka [JOK
> 0enKkoB . 02.10.2023 https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTUYECKHE
KatanuzaTopsl. JlabopaTopHas
pabota Ne 1 «3yyenue bu6moreka [JOK
0 KaTaJIUTHYECKON aKTUBHOCTH 1 0-5 16.10.2023 https://m.edsoo.ru/863e6b72
(depMeHTOB (Ha puUMepe
aMUJIa3bl WA KaTajaasbl)»
7 VYraeBoapl. JIunuasl. 1 23.10.2023 bubmmoteka IIOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Hykneunossie kucnotsl. ATO.

https://m.edso00.ru/863e6870

10

HCTOpI/IH U MCTOAbI NU3YUCHH
kiaeTku. Kinetounas TCOpHUA

CrpoeHune 3ykapruOoTHYECKON
kieTku. JJabopaTtopHas paborta
Ne 2 «M3yuenue ctpoeHus
KJIETOK PACTE€HUM, )KUBOTHBIX,
rpuOOB U OAKTEPHIA MO
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOITIpenaparax u ux
ONKCAHUE

KieTka kak 1eaocTHas KUBas
CHCTEMa.

OOMeH BelecTB WA
METa0O0IN3M.

0.5

30.10.2023

13.11.2023

27.11.2023

bu6moreka IJOK
https://m.edso0o0.ru/863e6e88

bubmmoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢

11

12

13

14

doTocunTe3. XeMOCHUHTES.
DHepreTuyecKkuii 0OMeH

DHepreTuueckuit 0OMeH.
TecToBBIN KOHTPOJIb 3HAHUI
1o teme: "XUMUYECKU COCTaB
U CTpOEHUE KIEeTKu""

JKn3HEHHBIN MK KICTKH.
Jlenenue kieTku. Murtos.
Jlabopartopnas pabota Ne 3
«Habmronenne Mutosa B
KJIETKaX KOHYMKa KOPEIIKa
JyKa Ha TOTOBBIX
MHUKpoOTpenapaTax»

bruocunres Oenka. Peakmus
MaTPUYHOTO CHHTE3a

0.5

0.5

04.12.2023

11.12.2023

18.12.2023

25.12.2023

bu6mmoreka IJOK
https://m.edso00.ru/863e766¢

bu6morexa IJOK
https://m.edsoo0.ru/863e7aae

bu6mmoreka IJOK
https://m.edso0.ru/863e7c98

bu6moreka IJOK
https://m.edso0.ru/863e7dc4
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4

Tpancasys — OMocuHTE3

bu6mmoreka [JOK

15 Oenka 15.01.2024 https://m.edso0.ru/863e796e
HexkneTounsie hopMbl )KU3HH bubmmnorexa [JOK

16 — BHPYCHI 21.01.2024 https://m.edsoo.ru/863e796e
DOopMBI Pa3MHOKEHHS
OpTaHU3MOB.

17 TecToBBI KOHTPOJIb 3HAHUI 0,5 29.01.2024 ﬁﬁ%ﬁiﬁiorﬁ/%sew 40
o teme: "JKusHenesaTeapbHOCTh — '
KJIETKH"

bu6mmoreka [JOK
18 Meiio3 05.02.2024  https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

OOpa3zoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
O1u10/10TBOpEHHME.

19 JlabopatopHas pabota Ne 4 0.5 12.02.2024 Egg;?l%reelaiiorﬁm 63e7f4a
«/3yueHue cTpOeHUs MOJIOBBIX — '
KJIETOK Ha TOTOBBIX
MHKponpenapaTax»
NHnuBuayanbHOE pa3BUTHE
OpraHu3MOB.

20 TeHeTHKA — HayKa O 26.02.2024 Eggg%“;‘;‘; C]iorf/%?)es -
HAaCJIEICTBEHHOCTH U
M3MEHYUBOCTH
3aKOHOMEPHOCTH
HACJICIOBAHUS PU3HAKOB. bu6moreka IJOK

21 MoHoruopuHoe 04.03.2024 https://m.edso00.ru/863e8436
CKpEILUBaHUE

29 JIuruOpuIHOE CKpEIUBaHHUE. 11.03.2024 bu6moreka IJOK

3aKOH HE3aBHUCHUMOI'0

https://m.edso00.ru/863e86f2
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HACJICAO0BAaHMWA IIPU3HAKOB

23

24

25

CuenyieHHOE HacJaeA0BaHUE
npu3HakoB. JJabopatopHas
pabota Ne 5 «3yuenue
pE3yNbTaTOB MOHOTHOPUTHOTO
U TUTUOPUIHOTO CKPELMBAHUS
y 1p030¢uiIbl Ha TOTOBBIX
MUKpOIpenapaTax»

I'eneruka nona. HacienoBanue
MPU3HAKOB, CICIUICHHBIX C
MOJIOM.

M3MeHUYHBOCTb.
HenacaencrBeHnas
M3MEHYUBOCTh. JlabopaTtopHas
paborta Ne 6. U3yuenue
MOIU(DUKAITMOHHON
W3MEHYMBOCTH, IOCTPOCHUE
BapUALMOHHOTO Pl U
BAPHUALIMOHHOUW KPUBOW»

HacnencrBennas
M3MEHYUBOCTb. JIabopatopHas
pabota Ne 7. «Ananus
MyTalui y Apo30(uiisl Ha
TOTOBBIX MUKpPOITIpEmapaTax»

0.5

0,5

0.5

18.03.2024

25.03.2024

15.04.2024

bu6moreka IJOK
https://m.edso0.ru/863e8878

bubmoteka IIOK
https://m.edsoo0.ru/863e89a4

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

26

I'eHeTHKa 4eIoBEKA

22.04.2024

bu6moreka IJOK
https://m.edso0.ru/863e8c60

27

28

Kontposnbhas padora Nel o
TeMme: «HaciencTBeHHOCTh U
W3MEHYMBOCTh OPTAaHU3MOB)

CGJ’IGKHI’IH KaK HayKa U

06.05..2024
13.05.2024

bu6moreka IJOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
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https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

poruecc
Metonsl 1 TOCTUKEHUS
CEJIEKIIMU PACTEHUU U
KUBOTHBIX

https://m.edsoo0.ru/863e8efe

29 buorexHoIOTNA KaK OTpacib 1 bubmnorexa [JOK
IIPOU3BOICTBA https://m.edso00.ru/863e8d78
30 FOI[OBEl}I"KOHTpOJIBI:aH pabora 1 1 20.05.2024
3a Kypc "buonorus" 10 kmacc
OBHIEE KOJIMYECTBO YACOB IIO 34 35

[TPOI'PAMME
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https://m.edsoo.ru/863e8d78

11 KITIACC

Kosun4yecTBo 4acoB

JJIeKTPOHHbBbIE HU(POBBIE

Ne Mara
Tema ypoxa Kontpoabubie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3Y4YEeHUS
padoThI patéoTbI pecypchl

1 DBOIIONUS U METOBI €& 1 bu6mmoreka IJOK
W3YUCHHS https://m.edsoo.ru/863ea20e

2 Uctopus pazButus 1 bubmmoreka [{OK
IpeCTaBICHUH 00 YBOJIIOLHUU https://m.edso00.ru/863e9570

bubmoteka IIOK

3 Mukpoopommows L https://m.edsoo.ru/863e9cle
[Tonynsauus Kak d7eMeHTapHas
SIMHMIIA BUA W DBOJIIOIINH.

4 Jlabopartopnas padota Ne 1 1 05 bu6mmorexa [JOK
«CpaBHeHHE BUJIOB TIO ' https://m.edsoo.ru/863e99c6
MOpP(hOIOTHYECKOMY
KPUTEPHUIO»

5 gilgﬁéﬁgf)gggb&)amopm) 1 bubmorexa OK

https://m.edsoo.ru/863e9da4
HBOJTIOIUHU

5 EcTecTBeHHbII 0TOOp U €ro 1 bubmmnoreka [{JOK
(bopMBI https://m.edsoo.ru/863e9ed0
Pesynbrarts! 3BOMOINN:

MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
7 BUI000pa30BaHue. 1 05 bubmmoreka [{IOK

Jlabopartopnas padota Ne 2
«Onucanue
MIPUCIIOCOOICHHOCTH
opraHusma u e€

https://m.edsoo0.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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OTHOCHUTCIIBHOI'O XapaKTcpar»

8 Hamnpasnenus u nytu bubnnorexa HOK
MaKpPOIBOJIOIUH https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs »BOTIOITNN
10 Ucropus xu3nu Ha 3emiie u
METOJIbI €€ U3yUeHHUS
11 ['unoTre3sl MPOUCXOXKIECHUS bubmmnorexa [JOK
KM3HU Ha 3emiie https://m.eds00.ru/863ea5a6
12 PasBuTne xu3Hu Ha 3eMJIe 110 bu6mmoreka IJOK
dpaM U TIepUoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl SBOJIOLNU
PaCTUTEIILHOTO U 5KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 05 bubmorexa [JOK
1 «3ydeHne ucKomaeMpIx ' https://m.edsoo.ru/863ea8hc
OCTAaTKOB PAaCTCHUI U
KUBOTHBIX B KOJUICKITUSX)
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHU4eCcKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOLMS YETIOBEKA bub6moreka [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JBrxymye cuibl ((hakTopsbl) bubmmnoreka [{JOK
aHTPOITOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIIOIUU
YeJI0BEKa
Yenoeuecku bl U
18 H;ESOZH?; a;agffaunn bubmiorexa HOK
https://m.edsoo.ru/863eaea2
YeJI0BeKa
PesepBHbiii ypok. O60011ICHNE
19 o TeMe «Bo3HUKHOBEHUE 1

Pa3BUTHUC JKM3HU HaA 3emie»

34



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOTHUs KaK HayKa

21

22

23

Cpenpl obutanus u
AKOJIOTHYCCKUE (DAKTOPBI

AbGunoTtndeckue (HakTophI.
JlabopaTopHas pabota Ne 3.
«Mopdomnoruueckue
O0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4.
«BnusiHUE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

buotnueckue gakTopbl

0.5

bu6mmoreka [JOK

https://m.edsoo.ru/863eafec

bu6moreka IIOK

https://m.edsoo.ru/863eb10e

bubmoteka IIOK

https://m.edsoo0.ru/863eb348

24

DKOJIOTUYECKHUE
XapaKTEPUCTUKU MOMYJISIIIAHN.
[Ipaktuueckas pabora Ne 2
«IToacyu€T mIoTHOCTH
TOMYJISALIMN Pa3HbIX BUJIOB
pacTeHui»

0.5

25

26

Coo01iecTBa OpraHu3MoOB —
OHOIIEHO03

DKOJIOTHYECKHUE CUCTEMBI
(aKOCHCTEMBI)

bu6mmoreka [JOK

https://m.edsoo0.ru/863eb46a

bu6moreka IJOK

https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKa3aTeIIN
SKOCHUCTEMBI. DKOJIOTHYECKHE
nupamuibl. CBOICTBA
skocucreM. Cykueccus

bu6moreka IJOK

https://m.edsoo.ru/863eb5fa

28
29

[IpupoaHbIE 3KOCUCTEMBI

AHTpOHOFeHHBIC 9KOCHCTEMBI

30

buocdepa — rnobanpHas

bu6moreka IJOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

YKOCUCTEMA 3EMIIU

https://m.edsoo0.ru/863ebb5e

3aKOHOMEPHOCTH

bu6moreka IJOK

31 CYIIECTBOBaHMS OHOChephI L https://m.edsoo.ru/863ebd16
YenosedecTBO B Onochepe

32 1
3emun

33 CocyuiecTBoBaHuUE IPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYCCTBA https://m.edsoo.ru/863ebale
PeseprHbIif ypok. O6001mIeHNE

34 Tembl «Coob11ecTBa u 1
AKOJIOTHYCCKHE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB T10O 34 25

[TPOI'PAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox pen. [Taceunnka

B.B., Axunonepnoe o6mectso «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 kinaccel. ba3oBbiit ypoBeHb. O011ast Ouona0rus.

bazoBriit ypoBenb. 10-11 knacc. Meroaudeckoe rmocooue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo0.ru/863e632a
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https://m.edsoo.ru/863e632a
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