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IHHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mnporpamMmbl 1O OHOJOTUU TEOPETUYECKYIO OCHOBY Ul OIpeAeTCHUS
HOIX0/M0B K (OpPMHUPOBAHHMIO coOJAEpKaHHs ydeOHoro mpenmera «buonorus» cocraBuiIH:
koHnenryanbHbeie mojokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIEH, COJep KaHUs,
pe3yIbTaToB 00yUeHUsI U TPeOOBAaHUI K YPOBHIO TIOJTOTOBKHU BHIITYCKHHKOB, ITOJIOKEHHS 00 00IUX
HEeIsIX U TPUHIUINAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CpPEAHEro OOIIEero
obpa3oBanus B Poccuiickoit denepanun, a TakKe MOJOKESHHSI O crienuduke Ononorun, e€ 3HaYeHUN
B [N03HAHUU KUBOU MPUPOBI U 00eCTIeYeHNH CYIIECTBOBAHUS YeloBeuecKoro obmectna. CorjaacHo
HA3BaHHBIM TMOJIOKEHUSAM, ONPEICIICHbl OCHOBHBIE (YHKIMHM MpOrpaMMbl 1O Ouonoruu u eé
CTPYKTYpA.

[IporpamMma no 6uonoruu Ja€t mpejcTaBiIeHUE O LENsIX, 00 oOuiel crpareruu o0O0y4deHws,
BOCIIUTAHHS ¥ Pa3BUTHSA O0YJAIOIIUXCS CPEACTBAMH yueOHOTo npeamera «buoorus», onpenenser
o0s3aTeNnpHOE MPEAMETHOE COJIEpKAHUE, €r0 CTPYKTYpPY, paclpeleiieHHe MO pa3ieliaM U TeMam,
PEKOMEHAYEMYIO TIOCIIEIOBATEIBHOCTh U3yYeHHs y4eOHOro MaTepuaia ¢ y4éTOM MEeXIPEIMETHBIX
U BHYTPUOPEIMETHBIX  CBsI3€H, JIOTMKM  OOpa3oBaTeNbHOrO  MpoIlecca,  BO3PACTHBIX
0COOEHHOCTEHN 00yUaroImMnXCs.

B mporpaMmMe 1o OHOJOTHMM TaKKe YUYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M TIPEIMETHBIM pe3yiabTaTaM oO0y4deHUs B (HOPMHPOBAHHH
OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIbHOU NEATENbHOCTH/Y4eOHBIX NEHCTBHI O0y4arommxcs Mo
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHusl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealM30BaH MPUHIUI
INPEEeMCTBEHHOCTH B HW3y4eHMH Owonoruu, Onaromaps 4dYeMy B HEW POCMAaTPHBAETCS
HANPaBIEHHOCTh Ha pa3BUTHE 3HAHUN, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OPUEHTAIMIA JTUIHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, TTPEICTABICHIIMA
0 3/10pOBOM 00pa3e KU3HU U Oepe’kHbIM OTHOLIEHUEM K OKpYy»Karollel npupoaHoi cpene. [loaromy
HapsIy ¢ M3y4eHHEM OOIIEONOIOTHIECKUX TEOPHid, a TaK)Ke 3HAHWH O CTPOCHUHU JKUBBIX CHUCTEM
pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B IMpOrpamMme Mo OUOIOrHH
yIIeJICHO BHUMAaHHUE HCIIOJIb30BAHHIO IMOJTYYCHHBIX 3HAHWUW B IOBCEAHEBHOW YKM3HU JUIS PEIICHUS
NPUKIAIHBIX 33/7a4, B TOM 4YHCIe: TPOPUIAKTHKKA HACIEACTBEHHBIX 3a00JIeBaHUN UeIOBeKa,
MEINKO-TEeHETUYECKOTO  KOHCYJIBTHPOBAHHS, OOOCHOBAHUS HKOJIOTHYECKH IIeJIecO00pa3HOro
MOBEJICHUS B OKPYXAroIlel MpUPOTHON cpefie, aHalu3a BIMSHUS XO3SIHCTBEHHOH AESITeThHOCTU
YeJIOBEKa Ha COCTOSHUE TPUPOTHBIX M HWCKYCCTBEHHBIX DJKOCHUCTEM. YCHWICHHE BHUMAHHS K
MPUKIIATHOW HamMpaBIeHHOCTH yd4eOHOro mpeameTra «buonorusy mpoauKTOBAaHO HEOOXOIMMOCTHIO
oOecTieyeHnsT YCIIOBHIA JUISl PEIIeHUs] OJHOW W3 aKTyalbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KOTopasi TmpeanonaraeT (GOPMUPOBaHHE y OOy4arolUUMXcs CIOCOOHOCTH
Q/IaTITUPOBATHCS K U3MEHEHUSIM IMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpemHero ooOmero oOpa3oBaHUs 3aHUMaeT BakHoe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOy4yaroOUIMXcs TMPEACTAaBIEHUNH O HAyYHOM KapTHHE MUDPA,
pacmupsier ¥ 0000IIaeT 3HaHUsI O KUBOW MPUPOJE, €€ OTIIMYUTENbHBIX MpPU3HAKAX — YPOBHEBOM
OpraHW3alliil M DBOJIOIHH, CO3MaET YCIOBHSA JUIS: TIO3HAHUS 3aKOHOB JKHBOW TPHPOJIBL,
dbopmupoBaHus (HYHKIIMOHATFHOM TPaMOTHOCTH, HABBIKOB 370pOBOro W Oe3omacHoro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIC U YEITOBEKY.

Bonbiioe 3HadeHne OMOIOTHS UMEET TaK)Ke AJIsl PEIIeHUs] BOCIUTATENIbHBIX U Pa3BUBAIOIINX
3alay CpemHero ooOmero o0pa3oBaHUA, CoOMHAIM3AIMU  oOydarommxcs. M3ydenue Owmosoruu
obOecrieunBaeT yclmoBUS UISI  (OPMHUPOBAHUS HMHTEIUICKTYAIBHBIX, KOMMYHUKAIIMOHHBIX H
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTETpalli OMOJIOTUYECKUX
3HAaHWN C TPEACTABICHUSMHU M3 JAPYrUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU H
reorpajuu. Ha3BaHHble TMONOXKEHHSI O TMpeAHa3HaueHUU ydyeOHoro mnpeamera «buomorus»
COCTaBUJIM OCHOBY JUIsI OIIPENIEICHHSI MMOAX0A0B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COJICPIKAHUSA,
MPEJICTAaBICHHOI0 B IporpaMme 1o OHOJIOTHH.



Ot60p conepkanust yueObHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOpPA3HOTO MOAX0J/la, B COOTBETCTBUU C KOTOPHIM OOYYarOIIHecs OJIKHBI
OCBOUTH 3HAHMUS M YMEHUS, 3HAUMMbIE A (HOpMHpPOBaHUS OOIIEH KyJIbTYphl, ONPEICNIAIONINE
aJICKBaTHOE TIOBEJCHUE YEJIOBEKAa B OKPYXKAIOMICH NPHUPOIHOW Cpelae, BOCTPEOOBAHHEBIC B
MOBCE/IHEBHOM JKM3HM U MPAKTUYECKOH nesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHHM
3aHUMAIOT JJIEMEHTHI COACPKAHMSI, KOTOPBIE CIyXKaT OCHOBOU it (POPMUPOBAHUS TIPEICTABICHHIA
O COBpPEMEHHOW €CTeCTBEHHO-HAy4YHOH KapTHMHE MHpa U LEHHOCTHBIX OpPUEHTALMSIX JUYHOCTH,
CIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa30BaHusI.

CtpykTypupoBaHHe CoOJep)KaHHs Y4eOHOro Marepuala B IMporpaMMe I0 OHOJIOruu
OCYIIECTBIICHO C Y4YETOM HPUOPUTETHOTO 3HAYEHHs] 3HAHUN OO0 OTIMYMUTEIBHBIX OCOOEHHOCTSIX
JKUBOU NIPUPOJBI, O €€ YPOBHEBOM OPraHMU3aLMU U HBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro npenmera «buosorus» BblAENIEHBI CIEAYIOIINE coAepKaTeNbHble TUHUM: «bromorus kak
Hayka. MeToapl HaydyHOTO mo3HaHus», «Kierka kak Ouonoruueckas cucreMa», «OpraHu3m Kak
Ounosnorudeckas cucremay, «CucreMa U MHOrooOpasue OpraHu4ecKoro Mupa», « IBOJIONUS KUBOU
MPUPOJBD, «IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH .

Lenp wuzyuyenuss yueOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJAJICHUE
00yJarouMMucs 3HaHUSIMUA O CTPYKTYPHO-()YHKIIMOHAJIbHOW OpraHU3alMK JKUBBIX CHCTEM pPa3HOTO
paHra u npuoOpeTeHne YMEHHUH UCIOIb30BaTh ATH 3HAHUS U1 TPAMOTHBIX JIEHCTBUI B OTHOILICHUH
00BEKTOB JKMBOU MPUPOJIBI M PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxkenune 1end wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE O0YYAIOIIMMHCS CUCTEMbI 3HAHUI O OMOJIOTUYECKUX TEOPUSX, YUECHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THITOTE3aX, PAaBHIIaX, CIIY>KAIUX OCHOBOH JUIsl (DOPMHUPOBAHHMSI MTPEICTABICHHIMA
0 eCTECTBEHHO-HayYHOU KapTHMHE MUPA, O METOAaX HAYYHOTO MO3HAHMSI, CTPOCHHH, MHOT000Opa3uu
U OCOOCHHOCTAX J>KUBBIX CHCTEM pA3HOTO YPOBHSI OPTaHM3AIlMM, BBIJAIOMIUXCA OTKPBITHSIX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYarOMIMXCS TO3HABATENBHBIX, HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce aHalnM3a JaHHBIX O MyTSAX Pa3BUTHsS B OWOJIOTUM HAyYHBIX B3TJISOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3aIlNN;

CTaHOBJICHHE y 00yYarouuxcs oo1men KyiabTyphl, (PyHKIIMOHAIBHON TPaMOTHOCTH, pa3BUTHE
YMEHUN OOBSICHATH U OLIEHUBATH SIBIICHUS OKPYXKAIOUIErO0 MHUpA JKMBOW MPUPOJBI HA OCHOBAHUU
3HAHW U OTBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTUH;

dbopmupoBaHre y OOydYaOMIMXCS YMEHHH WUIIOCTPUPOBATH 3HAUYCHHE OMOJIOTHUECKHUX
3HAHMM B TPAKTHUECKON JIEATEIbHOCTH UEIOBEKa, pPAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >KHMBON MPHUPOJIBI,
HEOOXOIMMOCTH OEpPEXHOTO OTHOIIECHUS K HEW, COOIOMCHHS] ITHYECKUX HOPM IPH MPOBEIACHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWHM [JIs1 TIOBBIIICHUS YPOBHS ASKOJOTHYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUST HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHUE TPHOOPETEHHBIX 3HAHWM W YMEHUW B TIOBCEAHEBHOW JKM3HU ISl OICHKH
MOCNEACTBUI CBOEH JIEATENHHOCTH IO OTHOIIEHUIO K OKpYXKAaWIlel cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IeHNE Mep TPODUIaKTHKN 3a001eBaHUH.

B cucreme cpeanero obmero obpazoBanus «buonorusy, uzydaemas Ha 06a30BOM ypOBHE,
SABJISIETCSL  00SI3aTENbHBIM YUEOHBIM TIPEJAMETOM, BXOJSAIIMM B COCTaB TMPEAMETHOW 00JacTu
«EcTecTBeHHO-HAYYHBIE PEIMETHI.

Jlst u3ydyeHust OMoaoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 yac B Henento).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOLIECTBEHHBIMH, TEXHHUYECKUMH W JIPYTUMHU
€CTeCTBEHHBIMU Haykamu, ¢uiocodpueil, 3TUKOW, SCTETHUKOM U mpaBoM. Ponbp Ouosnoruu B
dbopMUPOBaHUU COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTHYeCKUX HayK.

Metoabl MO3HAHUS KUBOW MPHUPOJBI (HAOMIOEHHE, YKCIIEPUMEHT, OIUCAHUE, U3MEpPEHHE,
KJaccuukanus, MOJEITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. HapBun, I'. Mennens, H. K. Kosnbios, JIxx. Yorcon u ®@. Kpuk.

Tabnuib! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBD.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

[Ipaktnueckast pabora Ne 1. «lVcnonp30BaHuE pA3IMYHBIX METOJOB IPU HU3yYEHUU
OMOJIOTrNYEeCKIX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

JKusble cucteMbl (OMocUCTEMBI) KaK IpeaMeT U3yueHus: 0uoaoruu. OTIu4ne KUBbIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucTeM W WX pa3HOOOpa3We. YPOBHH OpraHw3aliil  OWOCHCTEM:
MOJIEKYJISIPHBIN, KIETOUYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, MTOMYIALMOHHO-BUIOBOM, SKOCUCTEMHBIN
(OuoreoneHoTHYECKUIT), OHOChHEPHBIH.

JdemMoncTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HU», «YPOBHU OpraHMU3allMd >KUBOU
PUPOBI.

O6opynosanue: Moaens Mojekynl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUHN COCTAB KJIETKU. XUMUYECKUE DIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bojia 1 MuHepanbHbIE BElIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [lognepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKHUCIOTH — MOHOMEPHI OenkoB. Hezamenumebie u
3aMEHUMBbIE AMHUHOKHUCIIOTHl. AMMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI OEIKOBOW MOJIEKYJIBI
(mepBUYHasl, BTOPUYHASL, TPETUYHAsA M YETBEPTHUYHASI CTPYKTypa). XMMHUUECKHE CBOICTBA OENKOB.
buonornyeckue pyHKIUN OEIKOB.

®epMeHThl — Ouonormyeckue karanuzatopbl. CTtpoeHue ¢GepMeHTa: aKTUBHBIN LIEHTD,
cyocrparHas cnenuduuHocts. Kopepmentsl. Butamunel. OTnnuns GpepMeHTOB OT HEOPraHMYECKHX
KaTaJIn3aTOpOB.

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a U J1e30KCUpr003a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJIMcaxapuabl (Kpaxmall, TIIMKOIeH, LeJlI0103a). buonornyeckue GyHKIIMHN YTIEBOIOB.

Jlumuasl:  Tpuriuuepuabl,  ¢Gochonunuabl, crepounabl. ['uapoduiabHO-TUAPOPOOHEIE
cBoiictBa. buonornueckne Qynkuuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB M JIMIIHUIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxkneunoseie kucnorsl: JJHK u PHK. Hykneotuabsr — MOHOMEpPBI HYKJIEUHOBBIX KHCJIOT.
Crpoenune u pynkuuu JJHK. Crpoenue u ¢pynkunun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMU.

[utonoruss — Hayka o kjeTke. KietouHass Teopuss — mpuMep B3aUMOJCUCTBUS UIEU M
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.



Knerka kak nenoctHast »uBas cuctema. OOuve MpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, cucteMa CUHTe3a Oeka.

Tunbl  kneTok: sykapuoTudeckas M npokapuoruyeckas. (OCOOEHHOCTH  CTPOEHHS
npokapuoTudeckoi kieTku. Kinerounas crenka Oakrepuil. CTpoeHHE SYKapHOTHUECKOW KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KIETOYHAs CTCHKA, TJIMKOKAJIUKC, UX (DYHKIUH.
[Tna3matnueckass MemOpaHa, €€ cBoiictBa M (QyHkumu. lLluroruiazma u €€ OpraHouJbl.
OnnomemOpanubie opranouab! kiaetku: JIIC, anmapar I'ombmxu, imu3ocoMmsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPHH, IutacTuabl. [IponcxoxkaeHne MUTOXOHApUN U IutacTul. Buael
wiactua. HemeMOpaHHBIE OpraHouJbl KIETKH: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — perynaTopHbli LeHTp kineTku. CTpoeHue siapa: saepHas 000JI0uKa, KapuoIlasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpancnopT BelecTB B KIIETKE.

JdemoHncTpauuu:

Hoptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. llneitnen, P.Bupxos, [Ix. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[Inarpammel: «PacnipeeneHne  XMMHMYECKHX ~ DJIEMEHTOB B HEXKUBOM  NPUPOIEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuuel u cxemsl: «llepuoguueckass TabaMIa XUMHYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIBl BOABI», «buocuuTe3 Oenmka», «CTpoeHne Mosekynbl Oenkay», «Ctpoenne (epmeHTay,
«Hyxneunossle kucnorsl. JHK», «Ctpoenne monekynsl AT®», «CtpoeHHE 3YyKapMOTHYECKOU
KIeTkn», «CTpoeHue JKUBOTHOW KieTkn», «CTpoeHue pacTUTEIbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABD», «JIUmuasn.

OO0opyioBaHMe: CBETOBOM MHKPOCKOI, OOOpYyJAOBaHUE [IJIsi TPOBEIACHUS HAOIIOICHUM,
U3MEPEHUl, SKCHEPUMEHTOB, MUKPOIIPENaparbl PACTUTEIbHBIX, XKMBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopatopHas pabota No 1. «/3ydyeHme KaTanMTHUYECKOM aKTMBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTtopHas padota Ne 2. «/3ydeHue cTpoeHus KJIETOK PACTEHUH, KUBOTHBIX U OaKTepHii
I10JT MUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U X OIMHCAHUEN.

Tema 4. ZKu3HenesTeIbHOCTD KJICTKH.

OOmMeH BemiecTB, WM METa00IH3M. ACCUMUIISIHS (TITTACTUISCKANA OOMEH) M JTUCCUMUJISIIUS
(oHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €IMHOrO Tpolecca Merabonusma. Ponb 3akoHOB
COXpaHEHHUsI BEILIECTB ¥ SHEPTUU B MOHUMAHUU MeTabonu3ma.

Tunbr o6mMeHa BemiecTB: aBTOTPO(MHBIM M rerepoTpodHbi. Poiab ¢depmeHTOB B oOMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunre3. CperoBas u TeMmHOBas (as3bl (orocuHTe3a. Peakumm ¢dorocuHTesa.
DddexkTuBHOCTL oTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a IS KU3HHM Ha 3emuie. BriusHue ycrnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYCHHE XEMOCHWHTEe3a I JKU3HU Ha
3emue.

DHepreTudeckuii oOMeH B kieTke. Paciienyienue BelecTB, BblIeJICHHE U aKKyMYJIHPOBaHHE
HEPTUU B KIJETKE. JTambl HSHEpreTudyeckoro obmena. [mukonu3. bpoxeHue W ero BHIBL
Kucnoponnoe oxuciaenue, wid KieToyHoe aAbixaHue. OxuciaurensHoe (ochopuiarpoBaHue.
O} PeKTUBHOCTH SHEPTreTUIECKOT0 0OMEHa.

Peaknun wmatpuunoro cuHTe3a. ['eHetrmueckas wunpopmamus u JHK. Peammszanus
TeHETUYECKON MH(pOpMauuu B KiIeTKe. ['eHeTHYecKHil KOoJ M ero CBOWCTBa. TpaHCKpUIIMS —



MatpuuHblii cuHTe3 PHK. Tpancnsuus — OwmocunTte3 Oenka. Drtambl Tpanchasuuu. KomupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oerka.

Hexnerounsie popmel xku3Hu — BUpychl. McTopus oTkpeitusi BupycoB (/. V. iBaHoBcKkuit).
OCOOEHHOCTH CTPOCHHMS M JKM3HEHHOTO LUKJIa BHUpPYcoB. bakrepuodaru. bonesnu pacreHwid,
JKUBOTHBIX M 4YeJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc ummynonedunura yemoexka (BHUY) —
Bo30yautens CIIMJla. OOparHas TpaHCKpHUILHMs, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdeMoHcTpanum:

Ioptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabnuibl U cxeMbl: «Tumbl mutanusy, «Metadboau3m», «MUTOXOHIPHSY, « IHEPTETUICCKUN
obMeny, «Xioporutact», «Porocunaresy, «Crpoenne IHK», «CtpoeHune u (GyHKIIMOHUPOBAaHHE
reHa», «CuHTe3 Oenkayn, «l'eHermueckuit koa», «Bupyce», «bakrepuodarn», «CtpoeHue u
u3HeHHbIH nuki Bupyca CIINla, 6aktepruodaray, «Permmukarus JTHK».

O6opynoBanue: Moaenu-anmiukauun «Yasoenne JHK u Ttpanckpunuus», «buocuntes
Oenka», «CTpoeHue KIeTkn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM SKU3HEHHbIM 1MWK kieTku. Wutepdaza u muto3. Ilpouecchi,
nporekarome B uHTepdasze. Permmukanums — peaxuuss marpuuHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0op — KapuoTUN. JIMMIOWIHBIA W TalUVIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuisl. LluTonorudyeckre OCHOBBI Pa3MHOXKEHUS W WHAMBUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

JHenenne knetku — Muto3. Ctaaun murtosa. [Iporeccsl, MpOUCXOAsIIUE Ha PA3HBIX CTAIUAX
MHUTO3a. BHOIOrHnyeckuii cMbIC MUTO3a.

[Tporpammupyemast TuOeb KJIETKH — aromnTo3.

@DopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosoe U MoioBoe. Buibl 6ecronoro pa3MHOKEHUS:
JIeJICHUEe HaJBOE, TMOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHUE, BETETATUBHOE
pa3MHO)KeHue. MIcKycCcTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYHUS OT OECIOIOorO.

Meiio3. Cragum wmeiio3a. Ilpoueccsl, mpoucxomsume Ha craausx wMenos3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mpoiiecc 00pa3oBaHUsl MOJIOBBIX KIETOK Yy KUBOTHBIX. [l0TOBBIE Kene3bl:
CEeMEHHUKU M sUYHUKH. OOpa3zoBaHWME M Pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CIepMaTo30u/I,
ANIIEKIIeTKa) — clepMaroreHe3 ©  oBoreHe3. (OCOOGHHOCTH CTPOCHHUS  SWUIIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3Butre (OHTOreHe3). OMOpUOHAIBHOE pa3BUTHE (IMOpHOTEHe3). DTarbl
AMOPHOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHUE, TaCTPYJISIIUS, OPTraHOTCHES.
[TocTomMOpuoHaNbHOE pa3BUTHE. TUMNBI MOCTIMOPHOHATIBHOTO PA3BUTHSI: MPsIMOE, HEMpsIMOe
(muumHOYHOE). BrnusiHME cpeapl HAa pa3BUTHE OPraHW3MOB, (AKTOPBI, CIIOCOOHBIE BHI3HIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pa3Burne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHMS: CTPOECHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel 1 cxeMbl: «@OpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOWHOE OIIOJIOTBOPEHUE Y
I[BETKOBBIX pacTeHUi», «BereratnuBHOe pa3MHOXKEHHE pacTeHMi», «JlelieHne KIeTKUu OakTepuiiy,
«CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpoMOCOMbI», «KiueTouHbli mHUKm», «Periukanus
JHK», «Mwuto3», «Meito3y», «lIpsMoe u Henpsamoe pa3BuTue», «l'ameroreHes y MIEKONMUTAIOMUX U
yesioBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHKe: MUKPOCKON, MHKporpenapaTsl  «CrepMaTo3ouibl  MJIEKOMHUTAIOIIETO»,
«Sliueknerka miekonuTarouiero», «Kapuoknnes B KJIETKaxX KOpeIKa JIyKa», MarHUTHasE MOJEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.




JlabopaTropHble U NpaKkTHYecKue padoThbl:

JlaboparopHuast padora Ne 3. «HaOmroeHre MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuass pabora Ne4. «/3ydeHwe CTPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHetuku. Mcropust pa3Butus reHeTUKH. Poap muTosorMu H
SMOpHOJIOTUY B CTAHOBJICHHHM T'CHETUKH. BKIIa] pOCCHICKHX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TeHEeTUKH (TMOPUAONOrMYecKUd, I[MTOTCHETUYECKHH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHBIE T'€HETHMYECKHE MOHSTHA. |'eHeTHueckas CUMBOJIMKA, HCIOJb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HacJe10BAHMS [IPU3HAKOB, YCTaHOBJICHHbBIE I'. Menaenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MepBOro mnokojeHus. lIpaBuio
JOMUHUPOBaHMS. 3aKOH paclleIUIeHUs MPU3HaKoB. ['unore3a yuctorsl ramer. [lonHoe n HenosHoOe
JTIOMUHUPOBAHUE.

JlurubpugHoe  CKpelmuBaHHME. 3aKOH  HE3aBUCMMOrO  HACJEIOBaHUS  IPU3HAKOB.
[[uTOoreHeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHHS. AHAIU3UPYIONMIEE CKPEIIMBAHHE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CuennieHHoe HaciefoBaHue npusHakoB. PabGora T.Moprana 1o  cUEIUIEHHOMY
HacJe10BaHUI0 reHoB. HapylieHue clemnieHnsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

'enetnka moma. XpoMOCOMHOE OIpEAENICHHE I0Ja. AYTOCOMBI M IMOJOBBIE XPOMOCOMBI.
['omorameTHBI€ U reTeporameTHbie Opranu3Mel. HaciienoBanue npu3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBoCTh. BUibl N3MEHYMBOCTHU: HEHACIIEICTBEHHAsI U HACIEACTBEHHAs. Polb cpelibl B
HEHACJICJACTBEHHON  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAMU(PUKAIIMOHHOW  M3MEHYUBOCTH.
Bapuanuuonnsiii psa v BapuanvoHHas kpuBad. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBennasi, wiM TeHOTHNHMYECKas, W3MEHUMBOCTh. KOMOMHATHBHAs HM3MEHYHUBOCTD.
Meiio3 u 1OJNIOBOM mpolecc — OCHOBA KOMOMHATMBHON W3MEHYMBOCTH. MyTanmoHHast
M3MEeHYUBOCTh. Knaccudukanus Mytaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacTOTa U MIPUUUHBI
MyTaruii. Myrarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON M3MEHYMBOCTH
H. 1. Basuiogna.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METO/Abl TE€HETUKM YEJIOBEKa:
TE€HEATOTUYECKUM,  OJIM3HEIOBBIM,  IUTOTCHETHUYECKHH,  OHOXMMHYECKHH,  MOJEKYISIPHO-
reHeTudyeckuid. CoBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: [OJHOTEHOMHOE CEKBEHHPOBAaHMUE,
TeHOTHIHUpPOBaHWE, B TOM umcie ¢ mnomompbio [I[[P-ananu3a. HacnmencTBennbie 3a0osieBaHus
YeloBeKa: TeHHbIe 00Jie3HH, OOJIE3HH C HACIEACTBEHHON MPEIpacioiIOKEeHHOCTHI0, XPOMOCOMHBIE
oose3an. CoMatnyeckne W TeHepaTuBHBbICe MyTanuu. CTBOJOBBIC KJIETKU. [IpUHIUIIBI 3710pOBOTO
o0Opa3a >KM3HM, JUATHOCTUKH, MPOPWIAKTHKH W JI€YCHHs] TEHETUYeCKuX OomnesHedl. Memuko-
T€HETUYECKOE KOHCYJIBTHPOBAHHME. 3HAUYEHHWE MEIUIIMHCKONW TEHETHMKU B MPEIOTBpAIICHUU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdemoHcTpaumnu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. UerBepuxo, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE W €ro IUTOTCHETHYEeCKas OCHOBaY,
«3aKoH pacIleIeHUs] U ero HUTOTeHeTHYeCKass OCHOBay», «3aKOH YUCTOTHI ramer», «/lurudbpuaHoe
ckpemuBanue», «lluronormdeckne  OCHOBBI ~ TUTHOPHIHOTO  CKpemmBaHusy, «Meito3y,
«B3aumonencTBie allNIeNbHBIX T€HOBY, «l'€HEeTUYEeCKUE KapThl PACTEHUMN, KUBOTHBIX M YEJIOBEKAY,
«'eneruka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIJIEHHOTO C Mojom», «KapuoTumsl




YyeloBeKa M KMBOTHBIX», «Buumbl wusMeHunBocTH», «MoOAM(PHUKAIUMOHHAS H3MEHUYUBOCTHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTuka rpymnm KpoBu», « MyTallMOHHAsE U3MEHYUBOCTH).

Oo6opynoBanue: MoAenu-anminkanun — «MoHorubpugHoe ckpemmuBaHue», «HemnomHoe
JoMuHUpOoBaHueY, «JlurnOpuaHoe ckpemmBanuey», «llepekpéct XpoMocom», MHKPOCKON U
Mukpornpenapar «Jlpozoduna» (Hopma, mytanuu (GOpMBI KPBUIBEB M OKPACKH Telia), TepOapuii
«I"opox moCceBHOW».

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlaboparopHast padora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO U TUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabGopaTopHas pabora Ne 6. «M3ydyeHne MOauMDUKAITMOHHOW HM3MEHYUBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlaGopaTopHnas pabora Ne7. «AHaIM3 MyTanmumid y Jpo30duIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabora Ne 2. «CocraBieHue 1 aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TIpolecC. 3apOoXKICHUE CENeKIMH W JoMecTukanusa. Yuenue H.
. BaBuioBa 0 LEHTpax NPOMCXOXKIEHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U HHIWBUIYaJbHBIA OTOOPHI B CENEKIIUU
pacteHuii U KUBOTHBIX. OlEHKa SKCTepbepa. BIM3KOPOIACTBEHHOE CKpEIIMBAaHWE — WHOPUJIMHT.
UYucras nunus. CKpellMBaHWE YUCTHIX JIMHHUHA. ['erepo3uc, wim ruOpuaHas cuia. HepoacTBeHHOE
cKpenuBanue — ayropuauHr. Otaanénnas rubpuaunzanus u e€ ycnexu. IckycCcTBEeHHBIN MyTareHes
Y TIOJIyYECHUE TTOJIUIUIOUIOB. JJOCTHKEHUS CEEKIIMN PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonoruss kak oTpacib TPOU3BOACTBA. ['€HHAs WHXKEHEepUs. OTambl CO3JaHUs
pexombunantHoit JIHK wu Tpancrennsix opranuzMoB. Kietounas wunxkeHepus. Kierounble
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pPa3MHOKEHUE pacTeHuil. KIIOHHMpOBaHME BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHe U JTudeckue mpodbremer. MO —
TeHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnauiel u  cxeMbl: kapTta «LleHTpBl TPOUCXOXKIEHUS U MHOT000pasus KyJIbTYPHBIX
pacrenuii», «llopoasl AOoMamHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHi», «OTnanéHHas
rubpuamzamus», «Pabotel akamemuka M. @. UBanoBay, «llomummoumus», «OOBEKTHI
ouotexHonorun», «Kierounsie KyabTyphl U KIIOHUPOBaHKE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB,
XPOMOCOM.

OO0opyoBanue: MyJISDKA TUIOAOB M KOPHEIUIOJMOB JUKUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTropHble U NpaKkTUYecKue padoThbi:

Okckypcusi «OCHOBHBIE METOABI U JOCTHIKCHUS CEJICKIIMU PACTEHWH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO0, TUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA y4acTOK, B TEIUIHYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBo/rONMOHHAsA 0HOJIOTHS.
[Ipennocsliku BO3SHUKHOBEHMSI IBOJIIOLIMOHHONW TEOPUH. DBOJIIOLIMOHHAS TEOPUs U €€ MECTO
B Ouosioruu. BiusiHue 9BOIIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.



CunerenscTBa 3BONIONMH. [1aneoHTOIOrNYECKHUE: TOCIEN0BATEIBHOCTD ITOSIBICHHS BUIOB B
MaJICOHTOJIOTHYECKOM JIeTONHCH, NepexoaHble GpopmMbl. buoreorpadudeckne: cXoICTBO U pa3indue
dayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOACTBA M PA3IU4YMsi SMOPHOHOB pa3HBIX BUAOB IT03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC,  AHAJOTHUYHbBIC, PYJUMCHTAPHBIE  OPIaHBbI,
aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACIIEICTBEHHOCTH M OCHOBHBIX
METa0O0JIMUECKUX MyTel y BCEX OPraHU3MOB.

OpomtonmonHass Teopuss Y. JlapBuna. Ilpeanoceliky BO3HUKHOBEHHUS JapBHHH3MA.
JIBOKyIIME CUIIbI 3BOJIIOLIMK BUJOB 10 /lapBuHY (M30BITOYHOE pa3MHOXKEHUE ITPU OIPaHUYCHHOCTH
pecypcoB, HeolpeesIEHHast U3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBmwxynme cuibl ((pakTopbl) SBONIONMK BHIOB B IpHpoje. MyTalMOHHBIN mHpolecc U
KOMOMHATUBHAs U3MEHUUBOCTG. [lonynsnnoHHble BOJHBI U ipeid renoB. M3omsuus 1 Murpanus.

EctectBeHHbI 0TOOp — HanpaBisoLUi (pakTop 3BooLUNd. DOpMBI ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BOIOLMU. [Ipumepsl mpucnocoOiaeHuit y
Opranu3MoB. ApoMop( 036l U UIH0ATATI TAIHH.

Bun u Bunoo6pazoBanue. Kpurepunm Buma. OcHOBHbIE (OpMBI BHI000pa30BAHUSA:
reorpauueckoe, 3K0JI0rHuecKoe.

Makpospomtonust. DopMbl  3BOJIOLUU:  (uiIeTHYecKas, AUBEPreHTHAas, KOHBEPIreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxaeHue OT HECIIELMATU3NPOBAHHBIX NTpenkoB. [Iporpeccupyromas crienuanu3anus.
AJnlanTuBHAas paguanus.

JdemMoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b.Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabauie! u cxeMbl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3emiie», «3apOobIId TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «PopMmbl 00pbOBI 3a cyliecTBoBaHHME», «EcTecTBeHHBIN 0TOOP»,
«MHorooOpa3ue CcoOpTOB pacTeHuit», «MHoroobpasue mMopoja JKUBOTHBIX», «llomymsaiumy,
«MyTalmoHHas U3MEHYUBOCTHY», «Apomopdo3bl», «Mauoamantanumn», «OOmas aereHepaunus»,
«/IBmwxymue cuibl sBomonUny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopnda 3a
cyuiectBoBaHuey», «lIpucnocobieHHOCTs opraHu3smoBy», «l'eorpaduueckoe BHI000pa30BaHUE»,
«IKOJOTUYECKOE BUI000PA30BAHMEY.

Ob6opyioBaHME: KOJJIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpackH, HabOp IUIOJIOB U
ceMsiH, Koiutekuus «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUM Yy JKUBOTHBIX», MOAelb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOeTb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, KoyuleKius «DOpMbI COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX W pacTeHM», Monenb ammmkanusa «llepekpéct XpoMocom», BIaKHbIE IpenapaThl
«Pa3BuTne Hacekomoro», «Pa3Butue nArymku», MuUKpornpenapat «/Ipozopuna» (Hopma, Myranuu
(OpMBI KPBUIBEB U OKPACKH TEJNA).

JlaGopaTropHble H NpaKkTH4YecKHe padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHnass pabora Ne2. «Onucanue TPHUCTIOCOOJICHHOCTH OpraHu3mMa U e€
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHble NpPEACTABICHUSA O 3apOKICHHUM KW3HU. HayuHble rumore3bl BOZHMKHOBEHUS
KU3HM Ha 3emue: aOMOreHe3 M TaHCIepMus. XUMHUYECKas HBOJIONMS. AOHOTCHHBIM CHHTE3
OPraHWYECKUX BEIIECTB U3 HEOPraHMYECKHX. ODKCIIEPUMEHTAIBHOE MOATBEPKICHUE XMUMHUYECKON
sBoonny. HauanbHble 3Tanel Ononorudeckoi spomroruu. ['unoreza PHK-mupa. @opmupoBanme



MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. I[lepBble KJIETKM M HMX HSBOJIOIMS.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam U nepuojaam. Karapxei. Apxeickas u npoTepo3oickas
apel. [laneosolickas 3pa u €€ mepuobl: KeMOPUNCKUN, OPIOBUKCKHM, CHITYPUUCKHMA, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa u €€ Iepuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiuMmara M T€0JIOrMYecKHUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUHU
pPacTUTEIBLHOTO U KUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHui U KUBOTHBIX. [losiBiIeHHE, paclBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpak€HUE 3BOJIIOLMHU. OCHOBHbBIE CHCTEMAaTHYECKHE
CPYIIIBI OPraHU3MOB.

OBontonusl  4ejloBeKa. AHTpONoOiOrus Kak Hayka. PasBuTue mnpeicraBieHUd o
MIPOUCXOKICHUH 4YeJoBeKa. MeToabl n3ydeHus: aHTpornoreHeza. CXoACcTBa U pa3auyusl 4eloBeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE TI0JI0KEHUE YEI0BEKa.

JBwxymme cunbl  (dakTopbl) aHTpororeHesa. HaciencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOpP. OOIIECTBEHHbIN 00pa3 JKU3HU, U3TOTOBJIEHUE OpPYIUN TPYJa, MBILUICHUE,
peub.

OcHOBHBIE CTaJMM M BETBHU 3BOJIOIMH YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMeENbIi,
YenoBek npsamoxoasimuid, YenoBek HeaHaepTanbCkuid, UenoBek pasyMHblid. Haxoaku nckomaembix
OCTaTKOB, BpeMsl CYyILECTBOBaHUs, 00JAcCTb pPACIPOCTpPaHEHUs, O00BbEM TOJIOBHOINO MO3ra, 00pa3s
KU3HU, OPYIUSL.

UYenosedeckne pacbl. OCHOBHBIC OOJBIIME DPACH: €BPOTICOMIHAS (EBpa3uiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpHAJIbHAA), MOHTOJIONIHAsT  (a3uaTcKo-aMepuKaHcKas).  YUepTsl
MPUCTIOCOOTIEHHOCTH TPEJICTaBUTENIEH YEIOBEUECKUX pac K YCIOBHSM CyIllecTBOBaHUSA. EQUHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

Hoprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuubl u cxemsbl: «Bo3nukHoBeHne CONHEUHOW CUCTEMBbI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PacturenbHas kinetka», <«OKuBotHas kuetka», «lIpokapuoTuyeckas — KIETKay,
«CoBpeMeHHasi cucTteMa OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHHUS
YeloBeKa M YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTONOTUYECKUX HaXOI0K
MPEIKOB COBPEMEHHOIO 4eloBeKay, «JllpeBHeimme mwoanm», «/dpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeuecKne pach».

Ob6opynoBanue: Mynsbku  «[Ipoucxoxkienue  denoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOMa, HEaHJepTalblla, KPOMAHBOHIIA), CICMKH WA U300paKEHHs] KaAMEHHBIX OpPYAHM
MEepBOOBITHOTO YEJOBEKa (KaMHHU-YOMIEphl, pyOuia, ckpebia), TeoXpOHOJIOTHYECKas TabiuIa,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTropHble U NpaKkTUYecKue padoThbi:

[IpakTuueckas padora Ne 1. «M3yueHHe HCKOMAaEMbIX OCTATKOB PACTEHHH M >KUBOTHBIX B
KOJUIEKLIHSX .

DKCKypcHsi «IBOJIOLHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHBINH WIH
KpaeBeTUECKUI My3€eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpejaa.

DKoJIOTHs KaK HayKa. 3aJjauu ¥ pa3zesibl SKOJOTHH. MeTO bl SKOJIOTHUECKUX UCCIIETOBAaHHMA.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOT'O YeTIOBEKa.

Cpenpl  oOWTaHHS ~ OpraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYyIIHAs,  IOYBEHHasd,
BHYTPHOPTaHU3MEHHAs.

Okonornyeckue (akropel. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOTIOTeHHEBIE. JIefiCTBHIE IKOIOTHYECKUX (PAaKTOPOB HA OPTraHU3MBI.



AbuoTtnueckue  (akTopbl:  CBET,  TeMIeparypa,  BIaXHOCTb.  DOTONEPHOAMU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKkTOPOB. brojgornueckue puTMel.

buornueckne  Qakropel. Buasl  OMOTMUYECKMX ~ B3aMMOJAEHCTBHM:  KOHKYpPEHILMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm, Koomepauusi, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxJeOHMYECTBO). AMEHCanu3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKU Homyisinuv. (OCHOBHBIE I10Ka3aTeld  IOIYJIALHAH:
YHUCIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHUCJICHHOCTH IOMYJISILIUY U €€ PeryJssaius.

JdemoHcTpaumnu:

Hoptpertst: A. 'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabmuuel u cxemsl: kapra «[IpupoaHsie 30HBI 3eMian», «Cpenbl OOMTaHUS OPraHU3MOBY,
«®Dotonepuoguzm», «llomynsuuu», «3aKOHOMEPHOCTM pOCTa  YUCIEHHOCTH  HOIYJIALHUU
uHy30pun-Tyhenbkn», «Ilumessie nemnm».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaGoparophnas pabora Ne 3. «Moposoruueckue 0COOEHHOCTH pacTeHUIl U3 pa3HbIX MeCT
oOUTaHU».

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISILIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0rHYeCKHEe CHCTEMBbI.

CooOmiectBo  opranu3smMoB  —  Ouomeno3.  CTpykTypbl  OuOIIEHO3a:  BHJOBas,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonornyeckue cuctemsl (3kocuctembl). [loHsTHE 00 3KOCHcTeMe U OHOIreOIEHO3E.
OyHKIIMOHATBHBIE KOMITOHEHTHI 9KOCUCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTHI, penyleHTsl. Kpyrosopor
BEIIECTB M IOTOK JHEpruu B HKocucteme. Tpoduueckue (NHILEBbIE) YPOBHU 3KOCHUCTEMBI.
[MumeBsle nenu U cetd. OCHOBHBIE TIIOKa3aTeNM dSKOCUCTEMBI: OuoMmacca, MPOAYKIIHS.
OKOJIOrMYecKre MHpaMHUIbl: TMPOAYKIMH, YHCIEHHOCTH, OuomMacchl. CBOHCTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAaMOpPEryJisiiusi, pazsutue. Cykieccus.

[IpuponHble DKOCHCTEMBI. JKOCUCTEMBI 03€p M PEK. ODKOCHCTEMA XBOWHOIO WM
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucteMbl. buonornyeckoe u
XO035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitumBoctu skocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panutipl, cocta u cTpykrypa ouochepst. XKusoe
BemecTBO U ero pyHkiuu. OcodeHHoCTH Onocdepsl Kak riao0aabHON KOCUCTeMBI. J{nHaMudeckoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopotsl BemecTB U OHOT€OXMMHYECKHE ILMKIBI 3JIE€MEHTOB (yriiepoja, as3ora).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omochepe 3emin. AHTpOINIOreHHbIe H3MeHEeHHsI B Onocdepe. ['mobdanbHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuiectBoBaHue MpHUpoAbl U yenoBedecTBa. CoxpaHeHue Onopa3HOoOOpa3usi Kak OCHOBa
ycroiftunBoct Onocepsl. OCHOBAa pPAlMOHATIBHOTO YIPAaBJIEHUS NPUPOIHBIMU PECypcaMu M HUX
UCIOJIb30BaHue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmuier 1 cxembl: «[lumeBbie 1enu», «broieHo3: cocTtaB u CTPYyKTypay, «lIpupoaHbie
coobmectBa», «llemu mnuTaHus», «Okojoruyeckas mnupamuga», «buochepa u demoBeky,
«9KocHCTEMA IIHMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOTO jecay, «bHnoieHo3 Bogoémay,
«ArporeHo3y, «IIpuMepHbIe aHTPONIOTEHHBIE BO3JACHCTBHS HA IPUPOAY», «BakHEHIIMe NICTOYHUKHI




3arpsi3HEHUs] BO3[yXa W TPYHTOBBIX Bomy», «llouBa — BakHeilmas cocraBistonias ouochepsi»,
«®PaxTopsl Aerpagaunu nousy, «llapaukoBsiit 3pdexr», «DakTopbl paTnoAKTUBHOTO 3arps3HEHUS
ouocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue xu3au B ornochepe», «O30HOBBIH
sKpan 6uocheps», «Kpyrosopot yriaepona B Ouochepe», «kKpyroBopor azora B mpupoae».

Ob6opynoBanue: MoeNnb-anminkanus «Tunuuneie OMOIEHO3bI», repbapuii «PacTUTeNnbHbIE
cooOmiecTBa», KoJulekuuu «buoneno3», «BpeauTenn BaKHEHIIMX CEIbCKOXO35HCTBEHHBIX
KYJIbTYp», TrepOapuu U KOJUIGKIMM pACTCHM U JKUBOTHBIX, MPHUHAJJICKAIIME K pPa3HbIM
OKOJIOTMUECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit ®eneparuu, n300pakeHUs
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
00y4arolMMUCS MPOrpaMM CpeIHEro oouero oOpa3zoBaHUS: JMYHOCTHBIM, METAIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX PE3YIbTATOB OCBOECHHUS IpeaMmera «buonorusy» BbIIEIEHBI
CJIEIYIOIIME COCTABIISAIONINE: OCO3HAHNE O0YUYAIOIIUMHUCST POCCUMCKON TPaKJIaHCKONW UICHTUUYHOCTH
— TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIbHOCTH M CAMOOIPEIEICHUI0, HATMYME MOTUBALIUU K
00y4eHHI0 OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUI JTMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAJAULIUNA PA3BUTHUS OMOIOTHUECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh 00Y4arOIUXCsl PYKOBOJICTBOBATHCS B CBOEH JIEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, TMPHUCYIIUMHU CHUCTeME OHOJIOrMYecKOTo 00pa3oBaHUs, HAIWYHE JKOJIOTHYECKOTO
MPaBOCO3HAHUS, CTOCOOHOCTH CTaBUTH €U U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHHUs MpeaMera «buOoNIOrus» OCTUTalOTCS B E€IUHCTBE
y4eOHOW W BOCHUTATEIBHOW IEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMHU POCCUUCKUMU
COIIMOKYJIbTYPHBIMHU, HWCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, MPUHATHIMU B
oOuiecTBe MpaBUIaMHM M HOPMaMHU IIOBEJIEHUS U CIIOCOOCTBYIOT IpolieccaM CaMOINO3HAHMS,
CaMOBOCIIUTAHUS W CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEM MO3MIMM JUYHOCTH, NATPUOTU3MA,
YBOXXEHUS K 3aKOHY W TPABOIMOPSAKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJIEHUI0, B3aUMHOTO
yBa)KeHHSI, OEPEKHOTO OTHOLIEHUS K KYIbTYPHOMY HACIIEIUIO M TPAIUIUSM MHOTOHAIIMOHATHLHOTO
Hapopa Poccuiickoit @enepanun, NpUpoOE U OKPYKAIOIIEH cpelie.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS Yy4eOHOTO mpenMera «BUONOTHS» JTOMKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIMI, MTO3UTUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PaCIIMPEHUE KU3HEHHOTO
OMBITA U OMbITA JEATETbHOCTH B MPOLECCE PeaTn3alliil OCHOBHBIX HAIpPaBICHUN BOCIUTATEIbHON
JeSATeTLHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3UIMM  OOydYaromierocs Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX TpaB H OO0sS3aHHOCTEHW, YBa)X€HHE 3aKOHA U
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIbHOCTH MPU CO3AAHUU YUYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TTO3HABATENIbHBIX 33/1a4, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH ~ OIpENENsATh COOCTBEHHYIO MO3UIMI0 IO OTHONICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;



YMEHHUE YYUTHIBAaTh B CBOMX JEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aUMOJCHCTBUSA
Jro/Iel C pa3HBIMU YOEKACHUSMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAIBHBIM TTOJI0KECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX U UCCIEA0BATEIIBCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHUSI K MHEHHIO OIIIIOHEHTOB
py 00CYXJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON 1E€ATEIbHOCTH

2) NaTPHOTHYECKOTO BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHUCKON TPa’kJaHCKOM MIECHTHUYHOCTHU, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH repen PoauHoii, ropaocTu 3a cBoil kpaii, cBoro Ponuny,
CBO SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACJIEIUIO U MAMATHUKAM MPHUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHME U PAa3BUTHE OMOJIOTHH,
MOHWMAHUS 3HAYCHHsSI OWOJOTMM B TIO3HAHWHM 3aKOHOB MPHUPOJABI, B JKH3HH YCJIOBEKA W
COBPEMEHHOT0 00IIeCTBa;

uaerHas yoexxIEHHOCTb, TOTOBHOCTD K CIy)XeHHIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS IEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTH4YeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIOYas ACTETHUKY OBITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHUE TIPOSBIATH
KayecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢pu3nyecKkoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H SIMOLIHOHAJIBHOIO
Os1aromostyqusi:

MOHMMAaHNE U pealu3alusi 3J0POBOTO U 0€30MacHOro oOpasza >XKM3HU (3I0POBOE MHUTAHHE,
COOJIOZICHHE TUTHEHUYECKUX TPaBUI M HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHITHA M OTABIXA,
peryisipHas pu3nyYecKas akTHBHOCTb), OSpEKHOT0, OTBETCTBEHHOTO M KOMITETCHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UUECKOMY M NICUXUYECKOMY 3/I0POBbIO;

MMOHWMaHKE [IEHHOCTH MTPAaBUJI HHMBHUIYaTHbHOTO M KOJUIEKTUBHOTO OE€30MaCHOTO TTOBEICHUS
B CUTYaIIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIICJICTBUH WM HENPUATHS BPEIHBIX IMPHUBBIUEK (YHOTPEOJICHUS aTKOTOJS,
HApPKOTHUKOB, KYPEHUS);

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTh K aKTUBHOHW JESTEIHHOCTH TEXHOJOTUYECKON M COIMAIBHOW HAINPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IJIAHUPOBATH H CAMOCTOSITEIBHO BBIMIOTHSITH TAKYIO ACSITEILHOCTD;

UHTEpEC K pPa3NIuyHbIM cdepaM NpodhecCHOoHANbHON NesTeNIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIH BEIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHMUIO Ha TMPOTSHIKEHWU BCEH
KU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHUSI:



9KOJIOTMYECKU 11e1eco00pa3HOe OTHOUIEHHE K MPUPOAE KaK MCTOYHHUKY KM3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHUE YPOBHS JKOJIOTMYECKOM KyIbTYpbl: MPHOOPETEHUE OIbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUM /JIsl OKPYKaIOILEN Cpe/Ibl;

OCO3HaHUeE TN100aTbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHUs;

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble NMPU MU3yYCHUH OWOJOTMU 3HAHUS U yMEHUS
IpU pEHIeHUHd MpoOJieM, CBS3aHHBIX C pPAlMOHAIBHBIM MPUPOJIONOIb30BAaHUEM (COOIIOICHE
IIPaBUJI TIOBEJICHUS B IIPUPOJE, HAIIPABICHHBIX HA COXPAHEHUE PAaBHOBECHSI B SKOCUCTEMAX, OXPaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE JEHUCTBHUM, MPUHOCALIMX BpEI OKPYXKAIIEH MPUPOIHON cpene,
YMEHHME MPOTHO3UPOBATH HEOIArONPUATHBIE 3KOJOTMYECKHE IOCIEICTBUS IPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIM4Yu€ pa3BUTOIO SKOJOTMYECKOTO MBILIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbl, OIIbITa
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCA HMH B
[I03HABATEJIbHON, KOMMYHUKATHBHOM M COLMAJIbHON IPAKTHKE, TOTOBHOCTM K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM UM OOIIECTBEHHOW INPAaKTUKH, OCHOBAHHOIO HAa JUAJIOIE€ KYJIbTYpP, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpEJICTBAa B3aUMOJEHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHKUE CHeU(PHUKH OHOJOTHH KaK HAayKH, OCO3HaHUs e€ poiu B (hopMHUpOBaHUH
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3JaHMU IIEJIOCTHOIO TMPEACTaBIECHUS 00 OKpYy’KaroIieM
MHUpE KaK O €IMHCTBE NMPUPO/IbI, YEIOBEKA U OOIIECTBA, B TIO3HAHUU NMPUPOJHBIX 3aKOHOMEPHOCTEN
U pelIeHU! NMpodJieM COXpaHEeHUs IPUPOJIHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTHMU JII COBPEMEHHOM NMBHIM3ALMU: 00ECIIeUeHUs
HOBOTO YPOBHSI Pa3BUTUSl MEIUIMHBI, CO3JaHUE IEPCIEKTUBHBIX OHWOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOJieMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BbIXOJAa W3 TJI00AIbHBIX
HKOJIOTHUECKUX TMpo0sieM U olecredyeHus IMepexojia K YCTOHUMBOMY pPa3BUTHIO, PAllMOHAIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B IOJIyYEHHHM OHMOJIOTMYECKUX 3HAHMHM B IENAX MOBBIMICHUs OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKIUOHAJIHHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHur ONOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB II03HAHHUSA, MHCIIOJIBb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh MOJy4YaeMble 3HAHMUA JUIsI aHajdu3a U OOBSICHEHUS SBJICHUHN
OKpYXKAIOIIer0 MHpa W MPOUCXOJAINIMX B HEM M3MEHEHHH, yMeHHe JenaTb OOOCHOBAaHHBIE
3aKJIFOYEHHS HAa OCHOBE HAYYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LENbIO MOJyYSHHsI JOCTOBEPHBIX
BBIBO/JIOB;

CMOCOOHOCTh CaMOCTOATENBHO HCIOJIBb30BaTh OWOJIOTMYECKUE 3HAHWUA IS peIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE LIEHHOCTU HAyYHOW NEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IMPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh WHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY O0Opa30BaHUIO M €aMOOOpa3oBaHUIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHUH 1O OWOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMH.

METANIPEIAMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHbIe pe3yNbTaThl OCBOCHHS YYeOHOro mpeamera «bHomorus» BKIIOYAIOT:
3HaUMMBbIE  JUIsI  (OPMHUPOBAHUS ~ MHUPOBO33PEHUST  OOYUAIONMUXCS  MEXIAUCIMILTUHAPHEIC
(MeXTmpeMeTHbIe) O0IICHAYYHbIC TIOHATHS, OTPAXKAFOIINE [IEIOCTHOCTh HAYYHOH KapTHHBI MUPa U
crenuuKy METOJIOB IMO3HAHUS, HCIOJB3YEeMBIX B E€CTECTBCHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBJICHHE, MTPOIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICJIOBaHNE, HAOIIOJCHHUE, W3MEpPEHHUE, DKCIEPUMEHT W JIPYTHX), YHHBEpCAIbHBIC yUeOHBIC
NeHCTBUS (mo3HaBaTesbHbIE, KOMMYHHKATHBHBIC,  PETYJISITUBHEIC), o0ecrieunBaroIme
dbopmupoBanrne (HYHKIIMOHATLHOM TPAMOTHOCTH M COIMAIBHON KOMIIETCHIIUH OOyYarOUIXCs,
CIOCOOHOCTh 00YYAKOIIUXCS UCIIOIB30BATh OCBOCHHBIC MEKIMCIUIUTMHAPHBIC, MUPOBO33PEHYCCKHE
3HaHWS U YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIIMAIbHON IPAKTHKE.

MertanpeaMeTHble pe3yJabTaThl OCBOCHUS IPOTPAMMBI CpeIHEero ooOmiero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY /1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMoCTOSITeNNbHO (OPMYIUPOBAaTh M aKTyalU3UpOBaTh NpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaTu3a, CUHTE3a,
cpaBHEHWUsI, Kilaccu(ukanuu, 0000IeHHs), pACKPBIBATH CMBICIT OMOJIOTHYECKUX MOHATHH (BBIIEIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATUSIMU);

ONpEeAeATh LEIN JESATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTUIKEHMS,
COOTHOCHUTD PE3yIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCTIOJB30BATh OMOJIOTUYECKAE TOHATHS ISl OOBACHEHHS (DAKTOB M SBICHHHA IKUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXIeHHsI (MHIYKTHBHBIC, I€yKTUBHBIC, 10 aHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHs] B PAcCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYITHpPOBATH BHIBOIBI H
3aKJIF0YEHHUS;

IMPUMEHATh CXEMHO-MOJIETbHBIE CPEACTBA Ui IMPEJICTABICHHS CYILECTBEHHBIX CBA3eH WU
OTHOIIIEHUNA B HM3y4aeMbIX OHOJOTMUECKHX OOBEKTaxX, a TaKXKe MPOTUBOPEYHI pPa3HOTO pOa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabatbiBaTh IUIaH PELIEHUs MPoOIeMbl ¢ YUETOM aHalIM3a UMEIOLUXCS MaTepUalbHbIX U
HeMaTepHUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBAaTh COOTBETCTBHE pE3YJIbTAaTOB LEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

KOOD/JMHUPOBATh W BHINOJNHATH pabOTy B YCIOBHAX PEATBHOTO, BUPTYabHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMU Y4YEOHO-HCCIIEA0BATEIbCKOM M TPOEKTHOM JAeATeIbHOCTH, HaBbIKAMU
paspernieHusi mpoosieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pemIeHHsT TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJOB TIO3HAHUS;

UCIOJIb30BaTh PA3IMYHbIE BHUJABI JAEATEIBHOCTH 110 TOJYYEHHIO HOBOI'O 3HAHHUS, €ro
MHTEpIIpEeTalluy, NpeoOpa3oBaHUI0 U MPUMEHEHHI0 B Y4YEOHBIX CHUTyalUsiX, B TOM 4YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBINUICHUS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMHU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (POpPMyIHUpPOBaTH COOCTBEHHBIC 3a7aud B 0OOpa30BaTEILHON JACSITCIBHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaIU3UPOBaATh 3a]auy, BbIIBUTaTh THIIOTE3Y
e pelIeHus, HaXOAUTh apIYMEHTHI JJIsl JOKa3aTelbCTBA CBOMX YTBEPXKICHHI, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PELICHMUS;



aHAJM3UPOBATh MOJIyYCHHBIE B XOJ€ PEILEHUs 3a/a4M Pe3ysbTaThbl, KPUTUUECKH OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH IICJICHANPABICHHBI TOUCK MEpPEeHOCa CPEACTB U CHOCOOOB JACHUCTBHUS B
Ipo¢eCCHOHATIBHYIO Cpeay;

yMETb  NEPEHOCUTb 3HAHMSI B  IIO3HABATEJIbHYHD M IIPAKTUYECKYIO  00JIaCTH
KHU3HEIEeATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUI'aTh HOBBIE WJEH, INpeAjaraTb OPUTMHAJIbHBIE MOIXOAbI M PpEIIEHUs, CTAaBUTh
npo0JIeMbl U 33Ja4u, IOMyCKaloIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHMKAX HH(POpMALMU (TEKCTe y4yeOHOro Imocoous,
HAy4YHO-TIOMYJISIPHOM JIUTEparype, OMOJIOTMYECKUX CJIOBApsAX MU CIPABOYHHUKAX, KOMIIBIOTEPHBIX
06a3ax MJaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh MHGOPMAIMIO PaA3IUYHBIX BHJIOB U (opMm
IIPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

(GbopMyIMpOBaTh 3alpOChl M IPUMEHSTHh pa3lIU4YHbIe METOJbl IMpPH IOMCKE M 0TOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

IpUOOpeTaTh OMNbIT MCIOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHIA,
COBEPULIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3INUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTHUMAJbHYI (OpMYy HpEACTaBICHUS OMOJIOTHYECKOMN
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BAaTh HAyyHbIM $A3BIK B KauyecTBE CpeAcTBa INpH paboTe ¢ OMOJOTrHYECKOM
uH(popMaLMel: MPUMEHATh XHUMHUYECKHE, (U3NYECKHME M MaTeMATUYECKUE 3HAKU U CHUMBOJIBI,
dopmynbl, aOOpeBuaTypy, HOMEHKJIATypy, HCHOJb30BaTh U IPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJaJIeTh HAaBBIKAMU  paclo3HaBaHWs M 3alMThl  MHQOpManuu, HHGOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

1) o0omenne:

OCYILIECTBIIATH KOMMYHUKAIIMK BO BceX chepax *KU3HU, aKTUBHO y4aCTBOBATh B AMAJIOTE WU
JMICKYCCHH TI0 CYIIECTBY 00CYXk/1aeMOi TeMbl (yMEHHUE 337aBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHHS
OTHOCHUTEJIbHO BBINIOJIHEHUS Mpe/jiaraéMoil 3ajay, Y4YUTbIBaTh HHTEPEChl M COTJIACOBAHHOCTH
MO3ULMHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAUEHNE COIMAJIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyalUd, yMEThb CMSATr4aThb KOH(MIMKTBI M BECTH
MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOACWUCTBUS, NMOHMMATh HAaMEPEHUs
JOPYTUX JIOJIeH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECeIHMKY U B KOPpPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esiITeJIbHOCTD:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW M MHAMBHUAYaJIbHON pabOThl IpH
peueHn OMOJIOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATH HEOOXOIMMOCTb NPUMEHEHUS TPYIIOBBIX
¢dbopM B3auMMOEMCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTUKy M METOJAbl COBMECTHBIX NEHCTBUH ¢ yd4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

MIPUHUMATD L€ COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATH JEHCTBUS
no €€ JAOCTH)KEHHUIO: COCTaBIATh IUIAH JCHCTBHUH, pacOpenessTh pojid ¢ YYETOM MHEHHM
YYaCTHHUKOB, 00CYXKJaTh pe3yIbTaThl COBMECTHON PaOOTHI;



OLICHMBATh Ka4eCTBO CBOETO BKJIA/a U KaXKJIOTO yYaCTHHKA KOMaH/bI B 0OLIUI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpejasaraTb HOBBIE MPOEKTHI, OLICHUBATh HJEH C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHbBIX CUTYaLUAX, IPOSIBIISTD
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

OgyajeHne YHMBEPCAJIBHBIMH PeryJsiTUHBHBIMU AeiiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OWOJIOTMUECKUE 3HAHUSA ISl BBIABIEHUS MpoOJeM M HUX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIENEBbIE M CMBICIOBbIE YCTAHOBKU B CBOMX
JICUCTBUAX W IOCTYNKAX IO OTHOLIEHWIO K >KMBOM MPUPOJE, CBOEMY 3I0pPOBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITEJIbHO OCYILLIECTBJISITh I[O3HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIE 3a7jauyll B 00pPa30BaTEIbHOM JEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIaH PEIHIeHUs MpoOJIeMbl ¢ YYETOM HMMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacipsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO MIMPOKON 3PYAULIMU B Pa3HBIX 00JACTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABbIKAMU M0O3HABATEIbHOU pe(IIeKCUM KaK OCO3HAHMs COBEPILIAEMBIX JEUCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB M OCHOBaHMM, MCIIOIb30BaTh NPUEMBI pedIeKCUn A
OLICHKH CHUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIIBHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yinbTaThl ocBoeHUsS mporpammbel COO mo Ouonorud Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crenuduueckre JUisi ydyeOHoro mnpeamera «buonorus» Hay4yHble 3HAHUSA, YMEHHUS U
CITIOCOOBI JeWCTBHIA o OCBOCHHIO, UHTEPIpETAIUN
n Hpeo6pa30BaHmo 3HaHHI>'I, BUJIbI ACATCIIBHOCTU IO MOJTYYCHUIO HOBOT'O 3HAHUA W NPUMCHCHHIO
3HAHUU B Pa3IMIHBIX y‘-IeGHBIX CUTyalluAaAX, a TaKXKC B PCAJIbHLIX JXU3HCHHBIX CUTYyalUIX,
CBSI3aHHBIX C Owosorueil. B mporpamme mnpenMeTHbIe pe3ysbTaThl MPEACTABICHBI MO TOJaM
oOyueHusl.

[IpenMeTrHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 10 knacce nOMKHbBI
OTpaXkaTh:



c(OpPMUPOBAHHOCTh 3HAHUH O MECTe M pOJIM OHMOJOTHMH B CHCTEME HAy4yHOTO 3HAHHS
€CTECTBCHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHHBI MHUpA H
HAyYHOTO MHPOBO33PEHUS, O BKJIA/l€ POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
Ounonoruu, PyHKIMOHAIEHON rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKphIBaTh COJEp)KaHUE OHOJOTMYECKHX TEPMHHOB M TOHSATHUM: KHU3Hb, KIETKA,
opraamu3M, MeTabonmm3M (0OMEH BEHIECTB U MPEBPAIEHUE YHEPTHH), TOMEOCTa3 (CaMOPETYIISIIHS),
YpOBHEBas OpraHu3alus JKUBBIX CHUCTEM, CaMOBOCIIPOU3BECHUE (pempoxykiusi),
HACJIEJICTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3araTb OWOJIOTMYECKHE TEOpUH (KJIETOUHAs, XPOMOCOMHAs, MYyTallMOHHAs,
IEeHTpaJbHAasl JOrMa MOJICKYJsipHOW Owmosoruu), 3akonbl (I'. Menmens, T.Moprana, H.
W. BaBunoa) u ydeHus (0 HEHTpaX MHOT000pa3Hst U MPOUCXOKACHUS KYJIbTYpHBIX pacTteHuil H.
W. BaBuiosa), onpenensaTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIQJCTh METOJIaMH HAYYHOT'O TO3HAHHWS B OHOJIOTHMHU: HAOIIOJCHWE W OINMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBICHUM, OpraHu3als U TMPOBEJCHHUE OUOIOTUYECKOTO
OKCIIEPUMEHTA, BBIJBMKEHUE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BeJIMYMHAMU, 00BSCHEHUE TTONYYEHHBIX PE3YJIbTATOB, UCIOIb30BAHHBIX HAYYHBIX MOHITHIA, TEOpU
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE IMPU3HAKKA BUPYCOB, KIETOK IPOKAPHOT M 3YKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHMW3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIECTB U
MpeBpalleHus] PHEPrHuH B KIETKe, (DOTOCHHTE3a, IMJIACTMYECKOTO W HSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIIOJOTBOPEHUS, PAa3MHOXKEHHS, WHIMBHAYAIHHOTO Ppa3BUTHUS
opranu3ma (OHTOTCHE3);

yMEHHE TPHUMEHSATh TMOJIYYCHHBIC 3HAHMS 11 OOBSICHEHHS] OMOJIOTMYECKUX IPOIECCOB U
SBIICHUH, JUISI IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XU3HU C IIENbI0 00ecrevyeHus
0€30MacHOCTH CBOETO 3JI0POBBS U 3/I0POBbsI OKPYKAIOIIUX JFOJEH, COONIOACHUSI HOPM TPaMOTHOTO
MOBE/ICHUS B OKpYXKaIOLel NpPUPOIHON cpene, MOHMMAaHHE HEOOXOIMMOCTH HCIIOIb30BAHUS
NOCTHKEHUU COBPEMEHHOM onosornu u OMOTEXHOJIOTHI ISt PaMOHAIBHOTO
MPUPOJONIOIB30BAHMS;

yMEHHE peliaTh »JJIEMEHTapHble TEeHETUYECKHE 3aJadyd Ha MOHO- W JUTHOPUIIHOE
CKpEeIlMBaHUE, CLIEIJICHHOE HACJIEOBAHHE, COCTABIISITh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS AJIs
MIpeICKa3aHus HACJIeI0BaHUsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHITH JTA0OPATOPHBIE M MpPAaKTHUYECKHE padoThl, COONIOAATh MpaBuUia MpPH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M WHTEPIPETUPOBATh HHPOPMAIUIO OHOIOTHYECKOTO
COJIEpKaHUs, BKIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi HMHGpOpPMAIUU, HAYYHO-TIONMYJSPHBIE MaTepuaibl), dTHYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEAOBAaHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/[aBaTh COOCTBEHHBIE TMHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 000O0IIas
OMOJIOTHYECKYI0 HMHPOPMAIIMIO M3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHSATHHHBIN
anmapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce nOMKHbBI
OTpakaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MeCTe M POJIU OUOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa H
HAYYHOTO MHPOBO33PEHUs, O BKJIAJ€ POCCHMCKHX U 3apyOeKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa ISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMCHHC PACKPBIBATH COACPIKAHUC 6HOHOI‘H‘ICCKI/IX TCPMUHOB U MOHSTHIH: BU]J, MOIMYJIALIUA,
reHOo(OH T, IBOJIONHS, ABUKYIINE CHIBI ((haKTOPBI) SBOJIONHH, TPUCIIOCOOJICHHOCTh OPTaHU3MOB,
BU000pa30BaHue, IKOJOTHYECKHE (PAaKTOPBI, SKOCHCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PEIYIICHTHI,
IIENU TTUTaHUs, SKOJIOTHYECKast MUpaMuia, OuoreorieHo3, ouocdepa;



yMEeHHE u3Jaratb Ouonoruueckue Teopuu (dBomouuoHHas Teopuss Y. JlapBuHa,
CHUHTETHUYECKAsl TEOpHUsl HSBOJIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTH (3apojblieBoro cxojactsa K.
M. bapa, yepenoBaHus TJIaBHbIX HampaBieHu W myteil sBomtonuu A. H. CeBepuioBa, ydeHus o
ounoctepe B. U. BepHaackoro), onpeaensTh TpaHUIIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJIaMUd HAay4YHOrO MO3HaHHUs B OMOJOTHMHU: HAOIIOJCHHE U OIMCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBIICHUH, OpraHW3alUs U MPOBEICHUE OHOIOTUYECKOTO
SKCIIEPUMEHTA, BBIIBW)KEHUE THUIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU
BEJIMYMHAMU, O0BSICHEHUE TIOyUYEHHBIX PE3YJIbTATOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHSITUH, TCOPHIA
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IBI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE NMPU3HAKH CTPOCHHUSA OMOJIOTMYECKHUX OOBEKTOB: BHJIOB,
MO, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€0IIeHO30B M IKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIIEJACTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUA,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS IKOJIOTMYECKUX (DAKTOPOB HAa OpPraHU3MBI, IEpEHOCa
BEIIECTB M MOTOKA SHEPTUU B HKOCHCTEMax, aHTPOINOICHHBIX M3MEHEHHIl B KOCHCTEMaxX CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onocdepe;

YMEHHE TPUMEHATH MOJNy4YEHHbIC 3HAHUS JJIS1 OOBSICHEHHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JUIsI TIPUHATHS TPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM XKM3HH C IEJIbI0 OOecredeHus
0€30MacHOCTH CBOETO 37I0POBbs U 3[J0OPOBBSI OKPYKAIOLIUX JIIOICH, COONII0IEHUsT HOPM IPaMOTHOTO
MOBEJICHUS B OKpPYKAaIOUIeH MPHUPOJHON cpesie, TMOHUMAaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS
JTOCTHKEHUI COBPEMEHHOM OMOJIOTHH ISl PAllHOHATBHOTO IPUPOIOTIOTIB30BAHMUS;

YMEHHE pemaTh >JIEMEHTapHbIe OWOJIIOTHYECKHE 3a/laud, COCTaBJISATh CXEMBl IEpeHoca
BEIIECTB U SHEPTUH B IKOCUCTeMaX (I[eH MUTAHU);

YMEHHE BBHIMONHATH Ja0OpaTOpHBIE M TpPaKTUYeCKHe padoThl, COOMIOAATh MpaBHia MpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OIIEHUBaTh W HMHTEPIPETUPOBATH HHPOPMAIMIO OHOJIOTHYECKOTO
COZIepXKaHUsl, BKJIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 paA3JIMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HWH(OpMalUK, HAYYHO-TIONMYJISIPHBIE MaTepuasbl), paccMaTpuBaTh TJ100aTbHbBIE
HKOJIOTMUYECKHE MPOOIEMBbl COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yYMEHHE CO03/1aBaTh COOCTBEHHblE TMHCbMEHHBIE U YCTHbIE COOOIIeHUs, 0000mas
OMOJIOTMYECKYI0 HMHPOPMAILIMIO M3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHSATUHHBIN
anmapat OMOJIOTHH.






TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3iesioB ¥ TEM MPOrPaMMBbI ‘ KosmyectBo yacoB ‘ DnexkrponHbie (UdPOBbIC) 00pa3oBaTEIbHbIC
n/m Bcero|| Konrponsnsie | Ilpakruueckue peCypehL
paboThl paboThl
|1 ”BI/IOJ‘IOFI/IH KaK HayKa H 2 H 0 H 0.5 HBI/I6J'II/IOTeKa IIOK https://m.edso0.ru/7f41¢c292 |
|2 H}KHBHe CHCTEMBI U MX OpraHU3alHs H 1 H 0 H 0 HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c292 |
|3 ”XI/IMI/I‘-IGCKI/Iﬁ COCTaB U CTPOCHHE KIICTKU H 8 H 0.5 H 1 HBI/I6HI/IOTeKa HOK https://m.edsoo.ru/7f41c292 |
|4 ”}KI/BHeﬂes{TeanOCTL KJIETKH H 6 H 0 H 0.5 HEI/IGHI/IOTeKa ITOK https://m.edsoo.ru/7f41¢c292 |
5 Pa3smHOXeHMe U HHANBUAYAIBHOE PA3BUTHE 5 0.5 0.5 bubnunorexa I{OK https://m.edsoo.ru/7f41¢c292
OpPraHu3MOB
6 HacnencTBeHHOCTD U H3MEHYHBOCTD 8 0 15 bubanorexa I{OK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 0 bubnuorexa I{OK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHH
|8 HPe3epBHoe BpeMs H 1 H 1 H 0 HBI/I6J'II/IOT6K8. OK https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB IT1O 34 3 4
[TPO'PAMME
11 KJIACC
Ne || HammeHoBaHuWe pa3ienoB U TEM IPOTPAMMBI ‘ KonmgectBo yacoB ‘ DnexTponHbie (1dpoBHIc) 00pa3oBaTEIbLHBIC
n/m Bcero| Kontponsubie || IIpakTrueckue peCypChI
paboThI paloThI
1 |PBomounonnas 6ronorus | 9 | 0.5 I 1 |Bu6mioTexa LIOK https://m.edsoo.ru/7f41cc74 |
|2 ”BOSHI/IKHOBeHI/Ie Y pa3BUTHE KU3HH Ha 3emiie H 9 H 0.5 H 0.5 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
|3 ”OpFaHI/ISMH U OKpY)KaroIas cpenia H 5 H 1 H 0.5 HBI/I6J'II/IOTeKa IHOK https://m.edsoo.ru/7f41cc74 ‘
|4 ”C0061ueCTBa 1 DKOJIOTHYECKHUE CUCTEMBI H 9 H 0 H 0.5 HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
|5 HPe3epBH06 BpeMs H 2 H 1 H 0 HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
OBHIEE KOJIMYECTBO YACOB I1O 34 3 2.5

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IIUPPOBHIE
n/m Beero|| Kontponsasie || [Ipaktiueckue || H3Y4CHUA o0pa3oBaTeNbHbIC PECyPCHI
paboThI paboThI
1 |buonorus B cucreme HayK 1 0 0 bubmumoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 |Metonapl mo3HaHUs KUBOW NTpUposl. [IpakTuueckas 1 0 0.5 bubnuorexa [JOK
pabota Ne 1 «lcrmonb30BaHKe pa3InIHbIX METOIOB IPU https://m.edso0.ru/863e6122
W3YYEHUH OMOJOTHYECKIX 00OBEKTOBY
3 |[buonoruyeckue CUCTEMBbI, MPOLIECCHl U UX U3yYCHUE 1 0 0 bu6mmoreka [JOK
https://m.edso00.ru/863e6564
4 | Xumuueckuil coctaB Ki1eTku. Bojga u MuHepasibHble 1 0 0 bubnnorexa [JOK
COJH https://m.edso0.ru/863e674e
5 |[benku. CocraB U CTpOCHHE OCIKOB 1 0 0 bubmmoreka [JOK
https://m.edso0.ru/863e6b72
6 | PepMeHTHI — OHOIOTHYECKHE KaTAIN3aTOPBI. 1 0 0.5 bubnuoreka [IOK
JlabopaTopuas pabora Ne 1 «M3yuenune https://m.edso0.ru/863e6b72
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpUMepe
aMuJIa3bl WIA KaTanaas3bl)»
7 ||YrneBonapl. JIumuaer 1 0 0 bu6mmoreka [IOK
https://m.edso0.ru/863e6870
8 |Hyxneunosble kuciaotel. ATO 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/863e6d5c
9 |HUctopus u meronsl u3ydenus kinerku. Kinerounas 1 0 0 bubnuoreka [IOK
TeOpHUs https://m.eds00.ru/863e6e88
‘10 ‘KJ‘IGTKa KaK IIeJIOCTHAS )KHUBasi CUCTEMA H 1 H 0.5 H 0 H |
11 ||CtpoenHue sykaproTHUECKOW KIeTKH. JlabopaTtopHas 1 0 0.5 bubmmoreka [IOK
pabota Ne 2 «/3y4yeHue CTpOoeHUs KIETOK pacTeHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB U OaKTepHil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax U UX OMHCaHUE)
12 ||OOMeH BeIecTB WM METa0O0IH3M 1 0 0 bubmuoreka [JOK
https://m.eds00.ru/863e766¢
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTPOHHBIE IIUPPOBBIE
n/m Beero|| Kontponbhsie || [Ipaktuueckue | A3YICHHS o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThl
13 ||®oTocuHTe3. XeMOCHHTE3 1 0 0 bu6mmoreka [IOK
https://m.edso00.ru/863e7c98
14 |DHeprernueckuii oOMeH 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/863e7aae
15 |’Kuznennblil UK KIeTKU. Jlenenne kieTku. MUTO3. 1 0 0.5 bubnmoreka [JOK
JlabopaTopuas pabora Ne 3 «HabimoaeHre MUTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOITpernaparax»
16 |[buocunTe3 Oenka. Peakius MaTpUYHOTO CHHTE3a 1 0 0 bu6mmoreka [IOK
https://m.edso0.ru/863e796e
17 ||Tpancnsuus — OuocuHTe3 OeIKa 1 0 0 bu6mmoreka [JOK
https://m.edso00.ru/863e796e
18 |Hexmnerounsie GOPMBI )KU3HU — BUPYCHI 1 0 0 bubnnorexa [JOK
https://m.edso0.ru/863e7540
19 ||®opMbI pa3MHOKEHHSI OPTAaHU3MOB 1 0 0 bubnnoreka [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 ||Meiio3 1 0 0 bu6nmoreka [JOK
https://m.edso0.ru/863e7f4a
21 (|OGpa3oBaHMe U Pa3BUTHUE MOJTOBHIX KIIETOK. 1 0 0.5 bubnmnoreka [JOK
OmnonoTBopenue. JlaboparopHas padora Ne 4 https://m.eds00.ru/863e81b6
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpernaparax»
22 |MnaauBuayanbHOE pa3BUTHE OPraHU3MOB 1 0.5 0 bubnnorexka [JOK
https://m.edso00.ru/863e8436
23 |['eneTnka — Hayka O HaClIeICTBEHHOCTH U 1 0 0 bubnuoreka [IOK
HW3MEHYHUBOCTH https://m.edso0.ru/863e86f2
24 ||3akOHOMEpPHOCTH HACJIEIOBAHUS MPU3HAKOB. 1 0 0 bubnmnoreka [JOK
MoHOrHOpUIHOE CKpEIUBaHNE https://m.eds00.ru/863e8878
25 ||AurubpunHoe CKpenBanue. 3aKOH HE3aBUCHMOTO 1 0 0 bubmmoreka [IOK

HaCJICAOBaHUS IIPU3HAKOB

https://m.edsoo.ru/863e89a4
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTPOHHBIE IIUPPOBBIE
n/m Beero|| Kontponbhsie || [Ipaktuueckue | A3YICHHS o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThl
26 |CueruieHHOE Hacien0BaHKe Mpu3HakoB. JlabopatopHas || 1 0 0.5 bubnunorexa [JOK
pabota Ne 5 «3ydyeHue pe3ysibTaTOB MOHOTHOPHUIHOTO https://m.edso0.ru/863e8c60
U TUTHOPUTHOTO CKPEIIMBAaHUs Y AP030(UIIbI HA
TOTOBBIX MUKPOIIpENapaTax»
27 |['eneruka mosa. HacnenoBanue npu3HakoB, 1 0 bu6mmoreka [IOK
CIICTIJICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
28 |3menumnBoCTh. HeHaceicTBeHHAs: HK3MEHYHUBOCTD. 1 0 0.5 bubmuorexa [JOK
JlaGopatopHnast pabota Ne 6. M3yueHue https://m.edso0.ru/863e8efe
MOIU(PHUKAITIOHHON H3MEHUYNBOCTH, TTOCTPOCHUE
BapHUaIMOHHOTO PsiJia ¥ BAPHALIMOHHON KPUBOI»
29 |[HacnenctBenHas usMeHuuBOCTbh. JlaboparopHas pabotal 1 0 0.5 bubnnoreka [JOK
Ne 7. «AHanu3 MyTaiuii y 1po30Quiibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIpernaparax»
30 |[eneTnka yemoBeka 1 0 0 bubmmoreka [JOK
https://m.edso0.ru/863e8d78
31 ||Pe3epBHbIit ypok. O0001IIEHNE IO TEME 1 1 0
«HaceacTBeHHOCTh ¥ I3MEHYHUBOCTH OPTaHU3MOBY
32 ||Cenekius KaKk HayKa | IMPOIIECC 1 0 0 bubmmoreka [JOK
https://m.edso0.ru/863e9214
33 |[MeToabl ¥ TOCTHKEHUS CENIEKIIMHA PACTCHUN U 1 0 0 bu6nmoreka [JOK
KHUBOTHBIX https://m.edso0.ru/863e9214
34 ||buoTexHOJOTrHs KaK OTpaciib IPOU3BOJCTBA 1 1 0 bubnuoreka [IOK
https://m.edso0.ru/863e9336
(OBLLEE KOJIMYECTBO YACOB 10 [IPOTPAMME || 34 | 3 [ 4 [
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11 KUIIACC

No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTpOHHBIE UPPOBBIC
n/m Beero|| Kontpomsasie || [lpakTtudeckue || H3Y4eHUA o0pa3oBaTeNbHbIC PECyPChHI
paboThI paboThI
1 |[OBosronus U METOIbI €€ NU3YICHUS 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/863ea20e
2 ||McTopus pa3BUTHS MPEICTABICHUI 00 IBOIIOIIH 1 0 0 bubmumoreka [IOK
https://m.edso0.ru/863e9570
3 |MuKpO3BOJIOLIHS 1 0 0 bu6mmoreka [IOK
https://m.edsoo0.ru/863e9cle
4 |[lonmynsuus Kak 3J€MEHTapHas €IMHULA BUAA U 1 0 0.5 bubnnorexa [HOK
sBosmoiun. JlaboparopHas padora Ne 1 «CpaBHeHue https://m.eds00.ru/863e99c6
BUIOB TI0 MOP(OJIOTHYECKOMY KPUTEPHUIO)
5 ||ABmxkyriue cuibl (3eMeHTapHbIe (PakTOphI) 1 0 0 bubnnoreka [JOK
9BOJIIOIUH https://m.edso0.ru/863e9da4
6 |[EcrecTBeHHBII 0TOOD 1 ero (hOpMBI 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/863e9ed0
7 ||Pe3ynbTaThl 3BOIIOIMH: TPUCTIOCOOIEHHOCTh 1 0 0.5 bubnuoreka [IOK
OpraHu3MOB U BUI000pa3oBanue. JlabopaTtopHas https://m.edso0.ru/863e9fde
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OopranusMa u €€ OTHOCHUTEILHOTO XapaKTepay
8 ||HampaBiieHus u yTH MaKpOIBOIOIHH 1 0 0 bubnuoteka [JOK
https://m.edsoo.ru/863e9cle
|9 HH€06paTI/IMOCTI> ABOJIFOLIMN H 1 H 0.5 H 0 H
|1O HI/ICTOpI/m KM3HH Ha 3eMJIe M METOJIbI € N3YUeHUS H 1 H 0 H 0 H
11 |'unoTte3sl NPOMCXOXKACHUS KU3HU Ha 3emiie 0 0 bubnnorexka [JOK
https://m.edsoo.ru/863ea5a6
12 ||Pa3Butue xu3HU Ha 3eMJIe 1O ApaM U ITEPHOIaM 1 0 0 bubnnorexka [JOK
https://m.edsoo.ru/863ea6be
13 ||OcHOBHBIE ATaMbI 3BOJIOLUU PACTUTEIBHOTO U 1 0 0.5 bubnuorexa [IOK

KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUN U

https://m.edsoo.ru/863ea8bc
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nupamuel. CBoiicTBa sKocucTeM. Cykiieccus

Ne Tema ypoka KonunuecTBo uyacoB ‘ [ara DneKTpoHHBIE U(POBBIE
n/m Beero|| KontponbsHbie || [paxtuueckue || M3Y9CHHS 00pa3oBaTesbHbIC PECYPChI
paboThI paboThI
| |>KI/IBOTHBIX B KOJUICKIIHSX H H
14 ||CoBpemeHHas cucTeMa OPraHuYeCKOTo MUpa 1 0 0 bubmumoreka [IOK
https://m.edsoo.ru/863ea48e
15 ||DBomrorus yemoBeka (aHTPOTIOreHe3) 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/863eac2c
16 | dBwxymue cuisl ((hakTopbl) aHTPOIIOTeHe3a 1 0 0 bubmumoreka [IOK
https://m.edsoo.ru/863ead44
|17 |OCHOBHI)I€ CTaJINY DBOJIIOIUN YETIOBEKA 0.5 0 H H
18 |[UenoBedeckue pacsl U MPUPOIHBIC ATANTAIINN 0 0 bubnuorexa [JOK
YyeoBeKa https://m.edsoo.ru/863eaea2
19 |[Pe3epBHbIii ypok. O0001IEHUE 11O TEME 1 1 0
«BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe»
|20 |3KOJ'IOFI/I$I KaK HayKa 0 0 H H
21 ||Cpenbl oOuTaHus U SKOJIOTHYEcKre (aKTOPbI 0 0 bubnnoreka [JOK
https://m.edsoo.ru/863eafec
22 ||A6uoruueckue daxtopsl. Jlaboparopras padora Ne 3. 1 0 0.5 bubmmorexa [IOK
«Mopdomornueckre 0COOCHHOCTH PacTeHUH 13 https://m.edsoo.ru/863eb10e
pa3HbIX MecT oouTanus». Jlaboparopnas padora Ne 4.
«BnusHME cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeyCca
23 ||buoTmueckue GaxTopbl 1 0 0 bubnnoreka [JOK
https://m.edso0.ru/863eb348
24 ||[9KONMOTHYECKHE XapaKTEPUCTUKH TTOMYIISIINH. 1 0 0.5
[IpakTuueckas padora Ne 2 «IToacuér mioTHOCTH
NONYJISAUNANA pa3HbIX BUOB PACTEHUN)
25 ||CooOmiecTBa OpraHu3MOB — OHOIICHO3 1 0 0 bubmmoreka [IOK
https://m.edso0.ru/863eb46a
26 | DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHBIE IMOKA3aTEIN YKOCUCTEMBI. DKOJIOTHUYECKHE 1 0 0 bu6mmoreka [JOK

https://m.edso0.ru/863eb5fa



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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

Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|| KontponbsHbie || [paxtuueckue || M3Y9CHHS 00pa3oBaTesbHbIC PECYPChI
paboThI paboThI

|28 HHpI/IpOI[HBIe AKOCHUCTEMBI H H 0 H 0 H H ‘

|29 HAHTpOHOI‘eHHHe 9KOCHUCTEMBI H H 0 H 0 H H ‘

30 ||buocdepa — riobdanpHas sKOcHCTEMa 3eMITH 0 0 bubnmoreka [JOK
https://m.edsoo.ru/863ebb5e

31 ||3akOHOMEPHOCTH CYIIECTBOBaHUS OUOChepHhI 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16

|32 quJ'IOBe‘leCTBO B Onocepe 3emn H 1 H 0 H 0 H H ‘

33 ||CocyiecTBOBaHME MPUPOABI M YEIOBEYECTBA 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

34 ||PezepBHEIi ypok. O606meHrne TeMbl «Coo01ecTBa u 1 1 0

9KOJIOTUYECKHUE CHCTEMbD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIbHOT'O TIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

LIOKYMEHT MOAMUCAH 3JIEKTPOHHOW MOAMNMCHIO
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